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Foreword

Despite the considerable advances in maternity care, and
world-class maternity services provided by highly trained
and motivated health care professionals, good maternal health
is not a given or a universal right even in countries with 
high quality functioning maternity services with their 
attendant very low maternal mortality and morbidity rates.
And whilst we would all hope that pregnancy, birth and the
early weeks of parenthood would be enjoyable and relatively
comfortable experiences for new mothers, babies and families
we know, sadly, that this is not always the case.

Not all mothers start pregnancy in the best of health, and
others develop problems as they go along. The latest
Confidential Enquiry into Maternal Deaths Report for 
2003–2005, Saving Mothers’ Lives, shows that more of our
mothers died from pre-existing, or new, medical conditions
aggravated by pregnancy than from the big obstetric killers 
of the past such as haemorrhage, sepsis and pre-eclampsia.
These so-called ‘indirect’ maternal deaths have outnum-
bered those from causes directly related to pregnancy for
more than 10 years. And each death is just the tip of the 
iceberg of severe morbidity and complications. In the last
Saving Mothers’ Lives report more women died from 
cardiac disease than from any other cause, including the 
leading ‘directly’ associated cause thrombo-embolism, and
deaths from acquired heart disease brought on by unhealthy
lifestyles and obesity are increasing at an alarming rate. These
findings show that whilst the lessons for the management 
of common obstetric conditions have clearly had an impact 
in the past, maternity professionals need to be more aware 
of the impact of, and identification and management of 
medical conditions affecting pregnancy before conception
and during and after pregnancy. This is what this book aims
to achieve.

A number of factors have led to the increase in the propor-
tion of pregnant women or new mothers who have more

medically complex pregnancies. They include rising numbers
of older or obese mothers, women whose lifestyles put them
at risk of poorer health and a growing proportion of women
with serious underlying medical conditions who would not
have chosen, or have been able to become pregnant in the
past. The rising numbers of births to women born outside the
UK also affects the underlying general level of maternal
health as these mothers often have more complicated preg-
nancies, more serious underlying medical conditions or may
be in poorer general health.

This publication is therefore extremely timely. Its authors
are to be congratulated for developing a highly readable,
informative and practical book each chapter of which, in the
best traditions of maternity care, has been written jointly 
by a midwife and obstetrician. Such partnership working is
emphasised throughout the book, with a clear focus on each
other’s respective roles and responsibilities within the clinical
team. The need for pre-pregnancy counselling and prepara-
tion for women living with conditions that are adversely
affected by pregnancy, or which ideally require a change in
treatment or medication prior to conception is also rightly
highlighted as an important, but often overlooked aspect 
of obstetric medicine. Midwives, obstetricians and all other
maternity team members together with those with a general
interest in pregnancy and birth should find this book inform-
ative and easy to read. Acting on the important messages 
continued within each chapter should help lead to wider
improvements in the understanding and management of
mothers who need extra care to ensure they have as healthy
and happy pregnancies, birth and babies as possible.

Gwyneth Lewis MBBS, MSc, MRCGP, FFPHM, FRCOG
National Director for Maternal Health, England

Director of the United Kingdom Confidential Enquiries
into Maternal Deaths
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Preface

Midwives are practising in a rapidly changing world with
advances in technology, increasing expectations of mothers
and pressure to provide a cost-effective service in state-
funded health sectors. A modern maternity service that is
flexible and adaptable with midwives open to both learning
and change is advocated1. Innovative schemes of care have
been developed, such as case-holding midwifery, concentrat-
ing on normal childbearing that foster autonomy in the mid-
wife’s practice.

The nature of the child-bearing woman is also changing,
with women delaying pregnancy until their thirties and for-
ties and sometimes beyond2. Whilst fertility and obstetrical
aspects of such a delay are well documented, the association
with medical disorders warrants attention. Advancing mater-
nal age increases risk of chronic medical conditions3. A med-
ical disorder can subsequently complicate pregnancy, or it can
present for the first time in pregnancy4.

Knowledge of medical conditions is therefore necessary,
first to avoid mothers being booked inappropriately for low-
risk midwifery care schemes, and second for midwives to
recognise the signs of deterioration in order to take principled
action. The Why Mothers Die report found ‘some midwives and
junior obstetricians failed to pick up and act upon warning signs 
of common medical conditions unrelated to pregnancy’5. Associ-
ations between medical conditions and mortality are outlined
in Appendix 1.1.

Ironically, a midwife is increasingly likely to encounter
women with a medical disorder at a time when the pool of
dual-qualified nurse-midwives is diminishing in the UK. This
should place emphasis on inclusion of medical disorders
within midwifery direct entry education programmes, although
curriculum guidelines place emphasis on normality6. Indeed,
the value of medical placements for student midwives 
was established7 in 1996, and individual British midwifery
courses may run a module covering medical disorders some-
times addressed as ‘altered health states’.

Until 2008, no textbook on pre-existing medical disorders
written specifically for midwives existed. Our experience in
Leicester found student midwives unenthusiastic about stand-
ard medical textbooks, due to the lack of midwifery empha-
sis, and they resorted to home internet use with inherent 
risk of simplistic understanding. Poor computer and internet
access for midwives and lack of confidence with accessing the
NHSnet is well identified8 as are concerns about the reliability
and credibility of some medical information on the internet9.

This led to the decision to create a book specifically for mid-
wives and student midwives, using local and national exper-
tise from midwives, obstetricians and physicians. In Leicester
and other parts of the UK there is a well-developed system 
of high-risk specialist antenatal services to provide care for
women with potential medical complications in pregnancy.
Care in these clinics is multi-disciplinary, and care pathways
are tailored to individual maternal needs.

The multi-professional authorship suits the current ethos
for ‘educating for professional pluralism to minimise arrogance and
dominance without diluting professional uniqueness’.10 Necessity
for an inter-professional culture has already been established11

with a need to improve teamwork in the maternity services12.
It is the aim of this book to contribute towards this.

Such a book may invite scrutiny, as midwives are identified
as being practitioners of normality. Midwives interested in
complicated pregnancy might find themselves dubbed ‘med-
wife’ rather than midwife! However, midwifery responsibil-
ities include ‘Maximising normality for women in high dependency
care’ and ‘Recognising deviations from normal. Making appropri-
ate referral and working as equal partners in a multi-disciplinary
team.’1

With the midwifery emphasis, there are some differences
from traditional medical textbooks. In particular, differential
diagnosis has not been addressed as this is very much the art
of medicine. We have taken the stance that most women will
already have had their medical disorder diagnosed when she
meets the midwife at the booking appointment.

The book is divided into chapters, then into sections using 
a template for each medical condition. The first page of each 
is predominately non-pregnancy, giving an explanation 
of the condition (which might include investigations), com-
plications and non-pregnancy treatment, and then pre-
conception care is addressed. The second page identifies key
issues pertinent to the ante-, intra- and postpartum periods 
in the left-hand column. Then in the right-hand column the
management and care by both midwife and doctor is out-
lined. This allows a midwife to go quickly to the access point,
for all the conditions, which often suits pressurised practice
circumstances. Each chapter has its own appendix which
addresses additional factors that did not fit the template 
concept. This text concentrates on facts and essential action,
so midwives will need to consult more substantial texts for 
in-depth understanding.

Risk scoring is complicated13 but the terms low- and 
high-risk are used daily, so each section identifies risk as low,
variable, high or life-threatening. This allows a midwife to
recognise the potential severity of a condition immediately,
which will influence decisions at the booking interview.

We could not cover all conditions, and some inclusions are
not strictly speaking medical disorders, e.g. alcohol and drug
abuse. However Appendix 16.1 showing associations with
infant death should make the reasons behind their inclusion
apparent.

The book is intended for midwives practising on British
and European Union influenced models, where the midwife
is part of a multi-disciplinary team referring mothers with
problems to a doctor and assisting the latter where appro-
priate14. Therefore, midwives in the EU, UK and British
Commonwealth should find the book beneficial, with appro-
priate allowances for national differences.
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Acronyms and Abbreviations

Abbreviations in the main narrative, or in daily use
ABO A, B and O blood groups
ABU Asymptomatic Bacteruria
aCL Anticardiolipin Antibodies
ADHD Attention Deficiency Hyperactive Disorder
AFP Alpha Feto-protein
Ag Antigen
AIDS Acquired Immune Deficiency Syndrome
ALT Alanine Transaminase (a liver enzyme)
ANA Antinuclear Antibody
ANC Antenatal (prenatal) Clinic or Care
Anti-Ro/La Lupus antibodies Ro and La
APA Antiphospholipid Antibodies
APAH Associated Pulmonary Arterial Hypertension
APH Antepartum Haemorrhage
APS Antiphospholipid (Hughes) Syndrome
AR Aortic Regurgitation
ARDS Acute Respiratory Distress Syndrome
ARM Artificial Rupture of Membranes
AS Aortic Stenosis
ASD Atrial Septal Defect
AST Aspartate Transaminase (a liver enzyme)
BMD Bone Mineral (measurement) Density
BMI Body Mass Index (formally Quetelet Scale)
BP Blood Pressure
C1,2,etc. Cervical vertebrae number one, two, etc.
C1,2,etc. Complement one, two, etc. levels
CAM Complementary and Alternative Medicine
CAPS Catastrophic Antiphospholipid Syndrome
CAT/CT Computerised Axial Tomography (scan)
CD Crohn’s Disease
CF Cystic Fibrosis
CHB Congenital Heart Block
CHD Coronary Heart Disease
CHF/CCF Congestive Heart Failure (Cardiac)
CHT Chronic Hypertension
CJD Creutzfeldt–Jakob Disease
CKD Chronic Kidney Disease
CMV Cytomegalovirus
CNS Central Nervous System
CO Cardiac Output
CPR Cardiopulmonary Resuscitation
CREST Calcinosis, Raynaud’s, Oesophageal

dysmotility, Sclerodactyly & Telangiectasia
CRP C-Reactive Protein
CTG Cardiotocograph
CTPA Computed Tomographic Pulmonary

Angiography
CVA Cerebrovascular Accident
CVP Central Venous Pressure
DIC Disseminated Intravascular Coagulation
DLE Discoid Lupus Erythematosus
DNA Deoxyribonucleic Acid
DOE Dyspnoea On Exertion
DVT Deep Vein Thrombosis
ECG Electrocardiograph
EDD Expected Date of Delivery/confinement
EEG Electroencephalogram
EF Ejection Fraction (heart)

EFM Electronic Fetal Monitoring (of fetal heart)
EPDS Edinburgh Postnatal Depression Scale
ERCP Endoscopic Retrograde

Cholangiopancreatography
ERPC Evacuate Retained Products of Conception
ESR Erythrocyte Sedimentation Rate
FAE Fetal Alcohol Effects
FAS Fetal Alcohol Syndrome
FBC Full Blood Count
FFP Fresh Frozen Plasma
FH Fetal Heart
FHR Fetal Heart Rate
FMAIT Feto-Maternal Alloimmune

Thrombocytopenia
FPAH Familial Pulmonary Arterial Hypertension
FSE Fetal Scalp Electrode
fT3 Free Tri-iodothyronine (a thyroid hormone)
fT4 Free Throxine (a thyroid hormone)
FVL Factor V Leiden (a clotting factor)
FVS Fetal Varicella Syndrome
GD Graves’ Disease
GDM Gestational Diabetes Mellitus
GFD Gluten Free Diet
GFR Glomerular Filtration Rate
GH Genital Herpes (infection)
GnRH Gonadotropin Releasing Hormone
GO Graves’ Ophthalmopathy
GORD Gastro-oesophageal Reflux Disease
GTD Gestational Trophoblastic Disease
GTT Glucose Tolerance Test
GVH Graft Versus Host (disease)
HAV, HBV Hepatitis Virus type A, type B, etc.
Hb Haemoglobin
HbA1c Haemoglobin A1c (monitor blood glucose)
HBIG Hepatitis B Immune Globulin
HCG Human Chorionic Gonadotrophin
HD Haemodialysis
HDU High Dependency Unit
HELLP Haemolysis, Elevated Liver enzymes Low

Platelets
HF Heart Failure
HIV Human Immunodeficiency Virus
HRT Hormone Replacement Therapy
HSV Herpes Simplex Virus
IBD Inflammatory Bowel Disease
IBS Irritable Bowel Syndrome
ICD Intracardiac Device
ICP Intrahepatic Cholestasis of Pregnancy
Ig Immunoglobulin (types A, E, D, G and M)
INR International Normalized Ratio
IPAH Idiopathic Pulmonary Arterial Hypertension
IQ Intelligence Quotient
ITP Immune Thrombocytopenic Purpura
IUCD Intrauterine Contraceptive Device
IUFD Intrauterine Fetal Death
IUGR Intrauterine Growth Restriction/retardation
IUS Intrauterine System (contraception)
JIA Juvenile Idiopathic Arthritis
JRH Juvenile Rheumatoid Arthritis
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xvi Acronyms and Abbreviations

L1,2, etc. Lumber vertebrae one, two, etc.
LA Lupus Anticoagulants
LDH Lactate Dehydrogenase
LFT Liver Function Test
LHRH Luteinizing Hormone Releasing Hormone
LSCS Lower Section Caesarean Section
LV Left Ventricle
MCM Major Congenital Malformations
MCV Mean Cell Volume
MRI Magnetic Resonance Image (scan)
MS Multiple Sclerosis
MS Mitral Stenosis
MSU or MSSU – Midstream Specimen of Urine
MVA Mitral Valve Area
MVP Mitral Valve Prolapse
NAS Neonatal Abstinence Syndrome
OASI Obstetric Anal Sphincter Injury
OC Obstetric Cholestasis
OGTT Oral Glucose Tolerance Test
PAH Pulmonary Arterial Hypertension
PAPS Primary Antiphospholipid Syndrome
PD Peritoneal Dialysis
PDA Patent Ductus Arteriosus (heart)
PE Pulmonary Embolism
PEA Pulseless Electrical Activity (heart)
PET Pre-eclamptic Toxaemia
pH Potential Hydrogen (measure acid/alkaline)
PH Pulmonary Hypertension
PIH Pregnancy Induced Hypertension
PKU Phenylketonuria
PM Pacemaker
PND Paroxysmal Nocturnal Dyspnoea
PPH Postpartum Haemorrhage
PS Pulmonary Stenosis
PUVA Psoralen with Ultraviolet A light
PVD Pulmonary Vascular Disease
RA Rheumatoid Arthritis
RBC Red Blood Cell (erythrocyte)
RCT Randomised Control Trial
Rh Rhesus Factor (positive or negative)
SAH Sub-arachnoid Haemorrhage
SAPS Secondary Antiphospholipid Syndrome
SB Serum Bilirubin
SCD Sickle Cell Disease
SIDS Sudden Infant Death Syndrome
SLE Systemic Lupus Erythematosus
SRM Spontaneous Rupture of Membranes
STI Sexually Transmitted Infection
SV Stroke Volume (heart)
T1DM Type 1 Diabetes Mellitus
T2DM Type 2 Diabetes Mellitus
T3 Tri-iodothyronine (a thyroid hormone)
T4 Throxine (a thyroid hormone)
TA Truncus Arteriosus
TB Tuberculosis
TED Thromboembolic Disease
TEDS Thromboembolic Disease Stockings
TENS Transcutaneous Electrical Nerve Stimulation
TGA Transposition of the Great Arteries
TIA Transient Ischaemic Attack
ToF Tetralogy of Fallot
ToP Termination of Pregnancy
TPO Thyroid Peroxidase
TRALI Transfusion Related Acute Lung Injury
TSH Thyroid Stimulating Hormone
TSHR Thyroid Stimulating Hormone Receptor

TSIg Thyroid Stimulating Immunoglobulin
UC Ulcerative Colitis
U&E Urea and Electrolyte (analysis)
USS Ultrasound Scan
UTI Urinary Tract Infection
UVA,B,C Ultraviolet A or B or C waves
VDRL Venereal Disease Research Laboratory
VF Ventricular Fibrillation
VQ Ventilation Perfusion
VSD Ventricular Septal Defect (of heart)
VTE Venous Thrombo-embolism
VWD Von Willebrand’s Disease
WBC White Blood Cell (leucocyte)
Xa Clotting Factor Ten, sub-set A

Abbreviations of Practitioners and Institutions
BHS British Hypertension Society
BTS British Thoracic Society
CEMACH Confidential Enquiry Maternal Child Health
DoH Department of Health (UK)
FSA Food Standards Agency (UK)
GMC General Medical Council (UK)
GP General Practitioner
HV Health Visitor/Public Health Nurse
ITU Intensive Therapy Unit
MDT Multi-disciplinary Team
NHS National Health Service (UK)
NICE National Institute for Clinical Excellence (UK)
NMC Nursing and Midwifery Council (UK)
NNU Neonatal Unit
NTIS National Teratology Information System (UK)
NYHA New York Heart Association (USA)
RCM Royal College of Midwives
RCOG Royal College of Obstetricians &

Gynaecologists
SHOT Serious Hazards of Transfusion
SIGN Scottish Intercollegiate Guidelines Network
WHO World Health Organisation

Drug Administration Abbreviations (Latin in italics)
bd Twice a day (Bis die)
tds Three times a day (Ter die sumendus)
qds Four times a day (Quatre die sumendus)
prn As necessary (Pro re nata)
po By mouth (Per orum)
pr Rectally (Per rectum)
pv Vaginally (Per vaginum)
im Intramuscular
iv Intravenous
IVI Intravenous infusion
nocte At night
sc Subcutaneous
stat At once

Measurement Abbreviations
FL Fluid
fl Femtolitre
g/dl Grams per decilitre
IU International Units
IU/l International Units per litre
kg Kilogram
mg Milligrams
mg/l Milligrams per litre
ml Millilitre
mmHg Millimetres of Mercury
mmol/l Millimoles per litre
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ng/ml Nanograms per millilitre
nM/l Nanograms per litre

Drug and Immunisation Abbreviations
6MP Six-Mercaptopurine
ACEI Angiotensin Converting Enzyme Inhibitors
AED Antiepileptic Drug
ARB Angiotensin Receptor Blockers
ARV Anti-Retroviral drug
AZT Azidothymidine
BCG Immunisation to prevent tuberculosis
CBZ Carbimazole
CD Controlled Drug
COCP Combined Oral Contraceptive Pill
CSII Continuous Subcutaneous Insulin Infusion

DMARD Disease Modifying Anti-Rheumatic Drug
H2RA Histamine2-Receptor Antagonist
HBIG Hepatitis B Immune Globulin
IVIG Intravenous Immunoglobulin
LMWH Low Molecular Weight Heparin
MAOI Monoamine Oxidase Inhibitor
NSAID Non-steroidal Anti-inflammatory Drug
OTC Over-the-Counter (drug)
POM Prescription Only Medicine
POP Progesterone Only (contraceptive) Pill
PPI Proton-Pump Inhibitor
PTU Propylthiouracil
SSRI Selective Serotonin Reuptake Inhibitor
TNF Tumour Necrosis Factor (inhibitor)
VZIg Varicella zoster Immunoglobulin
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2 S. E. Robson and J. Waugh

1 Midwifery Care and Medical Disorders

INTRODUCTION

This chapter will give an overview of pre-conception, antena-
tal, intrapartum and postnatal care that would be given to a
woman with a medical condition that either pre-exists or pre-
sents in pregnancy. The information here will not be repeated
in each subject section, which will focus on the aspects
specific to that particular medical disorder.

PRE-CONCEPTION CARE

In an ideal world all women would receive state-funded 
pre-conception care, however, about 50% of pregnancies are
unplanned1,and most women seek medical or midwifery atten-
tion once pregnant. For certain groups such as recent immig-
rants this first contact may happen late in the pregnancy2.

For a woman with an existing medical disorder the need 
for pre-conception care is more pronounced, and early book-
ing once pregnant is of paramount importance, as the dis-
order can affect the pregnancy and conversely the pregnancy
can affect the disorder3. A woman with a previously well-
controlled condition can become unstable with a domino effect
on the pregnancy. Hence, such women should be advised 
to seek pre-conception advice from ‘mainstream’ medical or
midwifery care prior to ceasing use of contraception.

In British practice a woman contemplating pregnancy may
consult her general practitioner, practice nurse or midwife.
Practice policies vary considerably4, but can be summarised
as follows:

1) Nurse/midwife taking a history5 to ascertain:

• Medical, surgical, psychological or infectious conditions
that could complicate a future pregnancy, including any
current medications or treatment

• Family history of disease and handicap, including genetic
history

• Vaccination status
• Substance use, e.g. alcohol, cigarettes and street drugs
• Past obstetric and gynaecological history
• Present employment – to identify occupational hazards
• Current diet and nutritional history
• Lifestyle, including diet and exercise

2) Nurse/midwife observations and medical examination for:

• Weight and height measurement for calculation of the
Body Mass Index (BMI) (see Appendix 13)

• Baseline pulse, blood pressure, urinalysis measurement
• Pelvic examination to include a cervical smear and screen-

ing for infection such as Chlamydia
• Respiratory and cardiac function
• Other function screening – if history indicates
• Karotyping – if indicated by family history

• Blood samples for full blood count (FBC), VDRL and
rubella

• If indicated, additional screening for TB, hepatitis B, HIV,
chickenpox, cytomegalovirus and toxoplasma

• Haemoglobinopathy screening for women originating
from: Africa, West Indies, Indian subcontinent, Asia,
Eastern Mediterranean countries and the Middle East. If
affected, partner screening should be offered with genetic
counselling6

3) Interventions that are advocated:

• Folic acid: advise 0.4 mg daily1

• Vaccination, such as rubella or BCG for TB, dependent
upon aforementioned antibody titres

• Contraceptive cover while investigations and treatment
are initiated

4) In relation to medical disorders, the doctor will usually:

• Act upon any anomalies detected in the baseline observa-
tions and order additional tests such as glucose tolerance
test (GTT) and initiate treatment

• Refer the woman back to any specialist clinic and physi-
cian who has previously treated her; immigrant women
may need referral for the first time.

• Review current drug therapy to identify those on drugs
associated with teratogenic effects or contraindicated in
pregnancy, and initiate change

• Increase the folic acid dosage for a history of neural tube
defects, haemoglobinopathies, rheumatoid arthritis, coeliac
disease, diabetes or epilepsy

• Prescribe suitable contraceptive cover whilst the above is
addressed

• Initiate counselling about prognosis for both mother and
prospective child

5) Specific advice, from a nurse/midwife, in relation to:

• Keeping a menstrual diary
• Pregnancy testing and need for early booking
• Perinatal diagnosis – practical aspects
• Smoking and alcohol cessation
• Street drug avoidance and cessation
• Over-the-counter medicines and therapies
• Domestic violence
• Stress avoidance
• Sport, exercise and general fitness
• Occupational hazards
• Animal contact and infection risk
• Food hygiene and hand washing
• Weight adjustment
• Health education initiatives and leaflets
• Patient organisations, e.g. Foresight, with additional

options such as hair analysis for mineral deficiencies 7
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Antenatal Care 3

ANTENATAL CARE

Antenatal care on the British model has followed the same
basis for much of the twentieth century8. A woman reports a
positive pregnancy test to her general practitioner (GP) then
has a ‘booking history’ conducted by a midwife. Options for
place of care and delivery are discussed and the mother
should be offered choice of birth at a consultant unit, low-risk
birth centre or at home. Risk for childbearing will be taken
into consideration to avoid inappropriate bookings which are
associated with maternal death (see Appendices 1.1 and 1.2).
The mother is referred to an obstetrician and may have one
appointment at a consultant clinic. Responsibility for care is
shared between GP and obstetrician, hence the term shared
care. Most appointments occur in the community at the GP
premises with the midwife actually conducting the majority
of the antenatal care, referring to either GP or obstetrician 
if problems are identified. Specialist investigations, such as
ultrasonography and amniocentesis are conducted at a con-
sultant unit, often in conjunction with an antenatal or special-
ist clinic.

Variations on care exist, with Domino, case-holding mid-
wifery, and team-midwifery schemes aiming for women-
centred care with continuity of carer and a focus on 
normality. Women on such schemes should have normal,
uncomplicated pregnancies and a significant medical condi-
tion precludes inclusion on such a low-risk scheme.

With few exceptions a mother with a medical condition will
require pregnancy management and care with involvement
of hospital consultants. Some mothers may need to have
some of their antenatal appointments at a specialist antenatal
clinic, or at other clinics that combine obstetric care with
involvement from a physician. Examples of such combined
clinics are for diabetes and renal problems.

Such mothers tend to fit into a risk category of variable or
high risk. Here an assumption might be made, wrongly, that
no midwifery involvement is necessary, and in recent times
the numbers of midwives and student midwives at high-risk
clinics appears to have reduced. Whilst it might seem cost
effective to have an auxiliary nurse chaperoning at a clinic
and performing manual tasks, the knowledge and skills of a
midwife should not be denied to a mother because she has a
medical disorder and has a stereotypical label of risk.

The mother requires midwifery care and should be given
the opportunity to build a rapport with a midwife and to get
continuity of care as she would on a midwife-led scheme. The
care that the midwife gives should be complementary to that
of the obstetricians and physicians, with the mother and fetus
being the cherished focus of attention.

Booking
The midwife must take and document a detailed, accurate
booking history10 which should encompass:

• Personal details – including name, address, date of birth,
occupation, marital status, religion, GP, and official num-
bers such as National Insurance. Race is ascertained for
screening of racially-specific conditions.

• Social factors – late booking, asylum seeker, drug misuse,
domestic violence, known to social services, and other
risk factors (see Appendix 1.1) of consequence.

• Histories – family, medical, surgical, psychological,
gynaecological and obstetric histories; cross-reference
with GP case notes or hospital records if access is possible.
Medical records from other geographical areas may have
to be obtained.

• Identification of risk factors for mother and fetus, which
should encompass bio-physical factors, especially pre-
existing medical disorders and current medication.

• Ascertain any hospital clinics previously attended in 
relation to a medical disorder or surgical operation.
Determine if the mother is still attending, and discuss
with the GP if the mother needs to be re-referred.

• Ascertain any pre-conception advice and care given.
• Calculate the expected date of delivery (EDD) from the

menstrual history.

Be aware that a mother might not be fully forthcoming about
an existing medical condition, or prognosis, if the booking
history takes place with her husband/partner or in-laws in
attendance. Any language translation should be conducted
by a trained interpreter rather than a friend or relative. A
mother may want certain details omitted from her handheld
records if her domestic situation entails that her records
would be viewed by family members – necessitating full
details in the hospital records as a ‘duplicate’11.

A physical examination will identify baseline observations:

• General appearance and wellbeing
• Pulse and blood pressure
• MSU and urinalysis
• Weight
• Abdominal examination – to determine if the uterus is

palpable and equates to dates

The doctor may additionally examine to determine:

– cardiac function
– lung function

NB: Pelvic examinations are no longer performed unless
there is a specific indication to do so8.

The following serum investigations6 will be offered to the
mother after explanation and informed consent:

• Identification of blood group and Rhesus factor
• Full blood count (FBC)
• Antibodies for rubella, hepatitis B, syphilis, and HIV
• Haemoglobinopathy screening for at-risk ethnic groups

Additional screening may be discussed and offered for:

• Down’s syndrome risk
• Ultrasound for gestational age assessment
• Ultrasound for fetal structural anomalies after 16 weeks

Careful consideration is given as to where the mother 
is booked for antenatal care and for delivery. Mothers with 
a medical condition may be referred for antenatal care 
wholly or partly at a specialist antenatal or combined clinic
(Table 1.1). The midwife should share ideas with the mother
on a specific model of care, and discuss and agree a realistic
birth plan.

Issues specific to antenatal screening are discussed. Then
further advice is given in relation to:

• Occupation hazards
• Animal contact and infection risk
• Healthy diet with vitamins (Appendix 1.3) and safe eating
• Handwashing and food hygiene
• Domestic violence
• Smoking, alcohol and street drug cessation
• Sport, exercise and stress avoidance
• Maternity benefits
• Attending antenatal education parent-craft classes
• Important telephone and contact details
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4 S. E. Robson and J. Waugh

Table 1.1 Referral guide for specialist clinics*

Fetal Assessment Unit
Previous fetal abnormality (live birth or ToP)
Family history of genetic conditions
Monochorionic twins
Positive rhesus antibodies
Homeless women and travellers (with no GP)

General Obstetric Clinic
Grand multiparity of >5
Previous stillbirth
Previous abruption
Previous precipitate labour
Previous shoulder dystocia
Previous rotational forceps
Previous 3rd or 4th degree tear or other perineal morbidity
Previous retained placenta
Previous primary postpartum haemorrhage (PPH)
Previous difficult labour/vaginal delivery
Previous gynaecological surgery, other than fertility treatment
Previous caesarean sections

Specialist Obstetric Clinic (Prematurity Prevention)
Last pregnancy a pre-term birth (≤34 weeks)
Last pregnancy a mid-trimester miscarriage
Known uterine malformation
First pregnancy after a cone biopsy

Specialist Gynaecology/Obstetrics Clinic
Multiple pregnancy
Tubal surgery
In vitro fertilisation pregnancies
Previous myomectomy

Hypertension Clinic
Booking BP >138/85
Primigravidae with a mother or sister who had pre-eclampsia
Primigravidae with hypertension outside of pregnancy
Past obstetric history of raised blood pressure requiring
treatment

Renal Clinic
Any pre-existing renal disease
Renal transplantation or dialysis patients
History of reflux nephropathy
Recurrent urinary tract infection
Persistent first trimester proteinuria

Specialist/Consultant Midwife Referral
Age ≤16 years
Age 17–19 years with housing or social issues, or any
concerns to specialist or consultant midwife for teenage
pregnancy
Substance misuse – to drug liaison midwife
Hypertension – hypertension specialist midwife
Diabetes – to diabetic specialist midwife

Maternal Medicine Clinic
Neurological disorders, especially:
Epilepsy
Multiple sclerosis
Myasthenia gravis
Myotonic dystrophy
Cardiac disease, especially:
Cardiomyopathy
Congenital heart disease
Marfan’s syndrome
Rheumatic heart disease
Prosthetic valves
Gastrointestinal disease, especially:
Coeliac disease
Ulcerative colitis
Crohn’s disease
Rheumatological/auto-immune disease, especially:
Rheumatoid arthritis
Systemic lupus erythematosus
Severe back problem – including kyphoscoliosis
Liver and pancreatic disease – especially cholestasis
Malignancy (current or previous)
Substance misuse

Specialist Obstetric Clinic (Fetal Growth)
Previous small baby <2.5 kg at term
Maternal weight <45 kg
>2 first trimester miscarriages
Previous unexplained stillbirth

Diabetes and Endocrine Clinic
Diabetes mellitus
Diabetes insipidus
Thyroid disorders
Pituitary disorders
Adrenal disorders

Haematology Clinic
Immune thrombocytopenic purpura (ITP)
Von Willebrand’s disease
Carriers of haemophilia
Antiphospholipid (Hughes) syndrome
Hereditary thrombophilia
Family history of thrombosis
Acute thrombosis in pregnancy
Refractory anaemia
Sickle cell disease
Thalassaemia
Low platelet count (<100 × 10^9/l) or rapidly falling platelet
count

Anaesthetic Clinic
Previous adverse drug reaction
Previous regional or GA problems
Secondary referral from other clinic

* Referral guide used for University Hospitals of Leicester, adapted and used with permission
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Antenatal Care 5

Subsequent Antenatal Appointments
The frequency of routine antenatal visits has come under
recent scrutiny, emphasising that schemes of care should be
based on evidence rather than ritual12. However, recent
research finds women actually wanting more frequent ante-
natal appointments, ultrasonic scans and support from their
midwives13.

Current UK recommendations9 for routine antenatal care
advocate visits at the following weeks of gestation. The regi-
men will vary between areas, but approximates to:

Week 8–12

• Initial booking with confirmation of pregnancy,
identification of risk factors, and investigations as per 
previous page

Week 16

• BP and urinalysis
• AFP/serum screening for Down’s risk
• Possibly ultrasound scan for fetal anomalies
• Discuss results from the booking blood tests

Week 18–20

• Discuss results from AFP or Down’s risk
• Ultrasound scans for fetal anomalies, if not already done

Week 24–25

• Full antenatal examination to ascertain maternal well-
being and to include BP, urinalysis, oedema, abdominal
examination with symphysis pubis height measure-
ment, fetal movements asked about and the fetal heart
auscultated

Week 28

• Full antenatal examination as above
• FBC and antibody screen
• First dose of anti-D for rhesus negative women

Week 31–32

• Full antenatal examination as above

Week 34

• Full antenatal examination as above
• FBC and antibody screen
• Second dose of anti-D for rhesus negative women

Week 36

• Full antenatal examination as above, with emphasis on
fetal position and presentation

• FBC

Week 38 (repeat at 40 weeks for nulliparae)

• Full antenatal examination as above

Week 41

• Full antenatal examination as above
• Assessment for induction of labour or increased fetal

surveillance

A mother with a medical condition will require the same
obstetric and midwifery care as a mother with a low-risk
pregnancy on the above schedule, but with additional man-
agement and care from the specialists and the multi-
disciplinary team. Therefore midwives should consider:

• Arranging clinic appointments for both specialist clinics
and antenatal clinics so that there is even spacing between
them. These appointments should be made at a frequency
suitable for the complexity of the medical condition and
any additional fetal screening required

• If handheld notes are used the mother should be advised
to keep these with her at all times

• Ensure the woman understands her condition, and the
additional impact that pregnancy can have on the condi-
tion and vice versa. Further education may be necessary
on a one-to-one basis

• Provide written information or leaflets to reinforce the
advice given, seeking leaflets translated into other lan-
guages where necessary

• Ensure the woman understands signs and symptoms that
may indicate the condition worsening, and give informa-
tion on whom to contact, and what to do

• Accept that many women are fully informed about their
medical condition and will be the first person to recognise
an alteration in the condition

• Take the concerns of the woman and her husband/part-
ner seriously

• Advise relatives, with the mother’s consent, of acute situ-
ations that may arise, such as thrombo-embolism or an
epileptic seizure, in which the mother may need emer-
gency assistance, and give directions on first aid and
whom to contact

• Be aware of, and report, any signs, symptoms and compli-
cations of a medical condition

• Carry out any treatment prescribed by the doctor, rein-
forcing any medical advice given. Be aware that many
medical conditions have periods of remission and some
mothers might be tempted to cease taking prescribed
treatment if they feel their condition is stable or ‘cured’.
Always seek medical advice before acquiescing with 
any maternal decisions in relation to altering prescribed
treatment

• Effective inter-disciplinary teamwork is of paramount
importance for maximum feto-maternal benefit, so effect-
ive care pathways need to be established

• Normality is still possible for many aspects of the ante-
natal periods and labour and it is the midwife’s duty to
determine how best to empower the mother to achieve
maximum fulfilment from her pregnancy and to make the
process as natural as possible under the circumstances
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6 S. E. Robson and J. Waugh

INTRAPARTUM CARE

The medical condition may necessitate an elective caesarean
section for many mothers. Some mothers may require induc-
tion of labour at, or before, term, dependent upon the condi-
tion and feto-maternal wellbeing during the antenatal period.
Others may be able to labour normally. In these cases intra-
partum care for labouring women with any other than a low-
risk categorisation of a medical disorder should encompass:

• Delivery to be planned for a consultant unit with emer-
gency facilities for both mother and baby

• The mother should have one-to-one care from a midwife,
with adequate relief for breaks

• Care should be competent, compassionate and caring,
with astute observation and vigilance in determining any
deviations from anticipated progress

• Accurate history taking on admission to delivery suite to
determine the onset and nature of the labour as well as
feto-maternal wellbeing

• Baseline observations on admission of maternal temper-
ature, pulse, blood pressure, urinalysis, oedema, and 
general wellbeing

• Full antenatal examination to include abdominal palpa-
tion and auscultation of the fetal heart

• Review of maternal case notes to ascertain the birth 
plan and care pathways for the medical and midwifery
management of the medical condition in labour

• The mother would be seen by a member of the obstetric
team as a matter of course, but also ascertain if a physi-
cian, paediatrician, anaesthetist or the neonatal unit needs
to be informed that this mother is in labour

• Any specified treatment regimen should be implemented
with full knowledge of the obstetric team on duty

• Seek medical advice before empowering the mother to eat
during labour, as many such women have a high chance
of operative delivery; often the mother may be on water
only by mouth regimen

• Keep the mother well hydrated with water orally, or an 
iv infusion in line with medical guidance

• Prophylactic treatment to reduce acid content of the stom-
ach, e.g. ranitidine 150 mg orally qds

• Assessment of first stage progress by abdominal palpa-
tion to assess descent, and vaginal examination at least
four hourly, with results plotted on a partogram

• Abnormal progress of any of the three stages of labour
must be reported to the obstetric team

• Suitable pain relief that is compatible with the planned
treatment regimen

• Apt mobilisation of the mother whenever possible, or 
passive leg exercises if the mother has an epidural in situ,
or is otherwise immobile

• Position should be changed regularly, and wedges placed
under the mattress to prevent the mother’s lying flat on 
her back resulting in pressure on the inferior vena cava
leading to reduced uterine blood flow

• Some mothers may require TED stockings, especially if
she is obese or has a history of thrombo-embolism

• Assistance to walk to the toilet, or bedpans, should be
offered every two hours, with the urine measured and
tested on every occasion

• Regular (hourly) observations of pulse and blood pres-
sure, with temperature recorded at least four hourly

• Additional observations may be required in relation to the
specific medical condition

• Monitoring of fetal wellbeing will, in most cases, neces-
sitate continuous fetal heart monitoring throughout the
first stage of labour

• Basic hygiene and comfort should be attended to regu-
larly; if the mother is not mobile enough to use the
shower, then a bowl and towel should be brought and the
mother assisted to wash

• Water immersion in labour is discouraged because the
mother does not meet the low-risk criteria14

• A normal vertex delivery can be managed by the midwife
unless additional complications result

• The cord is usually clamped twice and cut, the baby 
dried and given to parents for a ‘cuddle’, if the condition
permits

• The baby should have Apgar scores calculated at one and
five minutes of life, and a low score should necessitate
resuscitative measures and a paediatrician being called
urgently

• The baby should be weighed and examined by a midwife
to determine if there are any apparent abnormalities, 
and if the baby is making adequate adaptation to extra-
uterine life

• Identification bracelets should be applied, having first
been checked with the parents

• Third stage of labour often entails active management as
this is not a low-risk labour and the midwife should check
that the drugs used are compatible with the condition, 
e.g. Syntometrine is contraindicated with a number of
conditions because of vaso-spasm15, and Syntocinon may
be prescribed instead

• The placenta and membranes should be examined for
completeness and for signs of abnormality15; if there is
any doubt the placenta should be retained for examina-
tion by a member of the obstetric team

• Be aware that after delivery specific blood samples might
be required from the placenta, and advice should be
sought if in doubt

• Post-delivery umbilical cord blood pH is usually meas-
ured in high-risk pregnancy and emergencies

• Occasionally the placenta may be sent to the laboratory
for histological investigation

• Ascertain if any specific care is needed for the baby at, or
shortly after, delivery

• Vitamin K is given to the baby, with maternal consent, to
prevent haemorrhagic disease16

• Perineal trauma is assessed and sutured promptly
• The midwife must report any deviations from the anti-

cipated progress of either the labour, or the medical 
condition, to the obstetric team

• Measures must be taken to prevent cross-infection in the
delivery suite, with especial emphasis on hand washing
and meticulous aseptic techniques

• All procedures should be performed with full explanation
to the mother, and with informed consent

• There must be accurate and contemporaneous record
keeping throughout labour17

• Whilst acknowledging the necessary medical manage-
ment, the midwife should still be able to give woman-
centred midwifery care, and many such women should
still be able to have a normal vaginal birth under mid-
wifery practice
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Postnatal Care 7

POSTNATAL CARE

Postnatal care commences shortly after the birth and usually
commences in hospital18. Within six hours of delivery the
blood pressure should be recorded and the first urine void
obtained and documented19. Gentle mobilisation is encour-
aged and opportunity given to talk about the birth. The 
midwife should be alert to life-threatening conditions in this
period19.

British midwives conduct home visits once the mother has
been discharged home. These visits occur on a selective basis
until the tenth postnatal day; however the midwife can
extend these visits up to or beyond the 28th day20. After this,
care is transferred to a specialist public health nurse (health
visitor), who continues child health surveillance until the
child is five years of age, when the child commences school18.

A physical examination of the mother is conducted by 
the midwife to ascertain if her body is returning to the pre-
pregnant state. The examination is repeated at home, and on 
a selective basis, and should determine:

• General wellbeing of mother and child
• Mother’s emotional state
• Observations of pulse and blood pressure
• Presence of signs of infection
• Record temperature19

• Breast examination to ascertain initiation of lactation and
sore/cracked nipples in breastfeeding mothers, as well as
other problems such as breast engorgement

• Uterine involution
• Determine type of lochia, and if there are any anomalies

such as heavy bleeding or passing of blood clots, or offens-
ive odour which could indicate infection

• Perineum, with especial attention to wound healing,
bruising and swelling

• Other wound inspection, especially if the mother deliv-
ered by caesarean section; a dry dressing may be re-
applied to protect the wound from friction

• Legs to see if both calves are of equal size and temperature
and if there is any pain (an abnormality of which could
indicate a DVT)

• Fingers, pre-tibial area and ankles to ascertain if oedema
exists, and if excessive

• Specific educational needs can be addressed on a one-to-
one basis, such as making up infant feeds

The findings of the above examination should be recorded,
and preferably plotted, to determine if there is a graphic pat-
tern of the body returning towards the pre-pregnant state.

A postnatal visit often coincides with the newborn screen-
ing (Guthrie) test at 5–7 days of milk feeding.

The following additional considerations should be given to
the mother with a medical condition:

• Some mothers need to remain in hospital for a longer
period postpartum

• Follow-up appointments for mother and baby may need
to be made before the mother is discharged home

• Physical observations may need to be conducted more fre-
quently than customary home ‘selective visiting’

• Drug treatment may need prompt alteration
• Some conditions can destabilise rapidly postpartum

GENERAL CONSIDERATIONS

Local Protocols
Management of routine midwifery care can alter and medical
management of medical conditions may need to be changed
promptly, especially in light of adverse event reporting. A
midwife is obliged to follow local policies and protocols21, as
this is usually part of the employment contract. It is therefore
important that midwives, doctors and other health care pro-
fessionals regularly review:

• Local guidelines, which many health authorities now put
on their own intranet

• Unit protocols – these may be in paper or intranet form
and are usually specific to a specific area or ward

• National guidelines – in the UK the organisations of 
especial relevance are the National Institute for Clinical
Excellence (NICE), the Royal College of Obstetricians and
Gynaecologists (RCOG), the Royal College of Midwives
(RCM) and the Nursing and Midwifery Council (NMC)

Complementary Therapies
By the nature of a chronic disease many women may already
have tried complementary and alternative medications
(CAM), perhaps feeling that conventional medicine has failed
them. A woman may be self-administering CAM when she
first consults the midwife, in the mistaken belief that because
they are natural they are safe22. Whilst some interventions
have some effectiveness, others require research before they
can be recommended23.

In a tactful way the midwife needs to explain that many
complementary, homeopathic and herbal medicines have not
been subject to research with adequate scientific rigour to
ascertain if they are safe to use in pregnancy and therefore
their continued use cannot be recommended19,24. If the
mother is firmly adherent to her beliefs in a product, then the
midwife should seek additional advice from a pharmacist 
or doctor.

Over-the-Counter Medication
Many medicines can be purchased over the counter (OTC) at
a pharmacy or shop. The midwife may be the first health pro-
fessional a pregnant woman sees to seek advice about these
drugs for minor ailments25 or to alleviate symptoms of their
medical condition. There is a theoretical risk of a mother
choosing OTC drugs in preference to those prescribed by a
doctor, as she might mistakenly believe them to be ‘safer’.
Therefore the midwife should advise:

• To continue taking prescribed drugs until she has sought
advice from her GP or specialist clinic

• To consider OTC drugs only if absolutely necessary
• Always to ask the advice of the pharmacist before making

a purchase, making it clear that she is pregnant

Some drugs can be advised by the midwife, and common
examples are bowel care medications, nutritional supple-
ments and anti-fungal preparations25, however the midwife
should develop adequate knowledge about the products
before advising about their use within the scope of midwifery
practice24,25.
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Prescribed Medication
With many medical conditions the woman is likely to be
receiving prescribed drugs, some of which might be con-
traindicated in pregnancy as their effect upon the fetus is
unknown26. Some drugs are known to be teratogenic in ani-
mal studies, and therefore contraindicated for use in human
pregnancy26. A few are already known to have caused human
congenital anomalies and their use is strongly contraindi-
cated unless in emergency situations26. Hence, the woman
should have a review of her medication conducted by a doc-
tor experienced in pregnancy prescribing, and safer altern-
ative drugs selected.

A mother may panic about potential effects upon the fetus
and cease taking her prescribed medication. In some cases
sudden withdrawal of drugs can precipitate a medical crisis,
such as an epileptic fit or lupus flare, with catastrophic effect
on the pregnancy and fetal loss. For this reason a midwife
should advise a woman to continue with her treatment until a
medical practitioner with expertise in pregnancy prescribing
has been consulted. The midwife may need to arrange an
emergency appointment for the mother.

The NMC states24 ‘A practising midwife shall only supply and
administer those medicines in respect of which she has received the
appropriate training as to use, dosage and methods of administra-
tion.’ Therefore, a midwife may have to seek instruction or
guidance in specific drugs to be able to meet the needs of 
certain mothers with medical conditions. She can seek recent
information from reputable websites, in particular the British
National Formulary or texts that specialise in prescribing in
pregnancy (see reading list).

Nicotine, Alcohol and Illegal Drugs
Cigarette smoking, alcohol consumption and use of illegal
drugs are of concern in pregnancy or puerperium. Smoking
cessation should always be promoted by the midwife.
Drinking should be discouraged, or, failing this, measures
taken to reduce it to a minimum. Illegal drugs are strongly
contraindicated. Alcohol and illegal drugs are addressed
more fully in Chapter 16.

Termination of Pregnancy
Some medical conditions can exacerbate and tragically neces-
sitate a mother facing the emotional dilemma of having to
have a termination of a wanted pregnancy. This might be 
for congenital anomalies or to save the mother’s own life. 
The gynaecological terminology is ‘therapeutic abortion’ but
when speaking to the parents ‘termination’ should be used 
in preference to ‘abortion’. CEMACH recommendations are
for termination of pregnancy services to be readily available for
women with medical conditions precluding safe pregnancy, and an
appointment should take no longer than three weeks27.

In the UK a midwife can be a conscientious objector to 
termination of pregnancy, however she cannot refuse to 
care for a mother if the termination is to save the life of the
mother28. Confidentiality is also of paramount importance.
The ethical, legal and emotional dilemmas cannot be
addressed here, and it is strongly recommended that 
midwives read the RCM Position Statement No. 17 (see
Essential Reading, this chapter).

Pre-term Birth
A maternal medical condition may result in pre-term induc-
tion of labour, caesarean section or a spontaneous pre-term
delivery. If the presentation is cephalic the latter might be
conducted by the midwife. The nature of the condition might

also have caused growth restriction, and the baby may have 
a double set of problems. If time, surfactant prophylaxis is
usually given to the mother (e.g. 12 mg betamethasone, two
doses 24 hrs apart) to assist maturation of the fetal lungs.

The midwife should prepare for a pre-term delivery by: Notifying
the neonatal unit and calling an experienced paediatrician to
be present at delivery29, then:

• Preparing neonatal resuscitation equipment in advance
• Avoiding use of narcotics which suppress infant 

breathing29

• Having a warm delivery room, and calm environment
• Have bonnet and plastic bag to prevent neonatal heat loss
• Preparing detailed records; duplicates may be needed to

accompany the baby to the neonatal unit (NNU)
• Preparing identity bracelets in advance, and checking

these with the parents
• Giving support and clear explanations to the parents

At delivery the midwife should:

• Leave adequate length of umbilical cord below the cord
clamp to allow for catheter insertion on NNU

• Quickly dry the baby29 and hand to the paediatrician
• Ask an assistant to apply the identity bracelets and, if the

paediatrician permits, weigh the baby and pass to mother
for a quick cuddle before the baby is taken to NNU

• Neonatal vitamin K (Konakion) should be given in the
delivery room or on the neonatal unit

Care of the Mother of a Baby on the Neonatal Unit
If the baby has been admitted to a specialist unit for intens-
ive care, the mother can feel bereft on the postnatal ward29 or
at home, and will benefit from psychological support and
encouragement from the midwife. Postnatal care may have to
be adapted if the mother is spending a lot of time in a paedi-
atric hospital environment. In some cases the baby may be
‘out of area’ and arrangements must be made for a midwife to
care for the mother in a different location. Accurate commun-
ication is needed, especially in relation to specific require-
ments of the medical condition.

Mother–infant attachment should be fostered by allowing 
a ‘cuddle’ with the baby whenever possible29. A photograph
of the baby should be taken and given to her, and arrange-
ments for visits made. The whole family are encouraged to
visit the baby with due liaison with the neonatal unit. The
staff there should give the parents regular explanations as to
the progress and prognosis of the baby29. The midwife may
need to reinforce some of the explanation as tired, anxious
parents might find it difficult to assimilate information of this
nature.

Mothers experience tiredness with frequent visits to a
neonatal unit, and might be called throughout the night. 
A quiet, calm environment on the ward might assist relaxa-
tion and sleeping. As there is a chance of meals and drug
rounds being missed, alternative arrangements should be
made. Assistance should be given with breast pump use, and
arrangements made for the storage of expressed milk.

9781405151689_4_001.qxd  7/6/08  11:31 AM  Page 8



General Considerations 9

Breast-feeding
In most cases, the midwife should promote and support
breast-feeding even if concern may arise over drugs passing
to the baby in breast milk. Here the midwife should confer
with the physician, paediatrician and pharmacist as to the
best course of action. In some cases the mother may need to
express and dispose of breast milk until certain drugs have
‘cleared’ and she is able to breast-feed as normal. Alternat-
ively she may have to continue with her ‘pregnancy drugs’
and delay a return to the former treatment regimen until
breast-feeding has ceased.

The midwife should address practical aspects, such as
equipment for expressing breast milk, cleaning and sterilisa-
tion of that equipment and storage of the milk, which will
require refrigeration and labelling to comply with food hand-
ling requirements of the individual institution. Arrange-
ments should be made to take the milk over to the neonatal
unit if the mother is unable to go in person. Personal issues
must not be forgotten, such as privacy when expressing
breast milk, positive encouragement and relief of discomfort
when expressing milk or breast-feeding the baby in either the
postnatal ward or neonatal unit.

Some infectious conditions, of which Human Immune
Deficiency Virus (HIV) is the most notable, could be passed
on to the baby through breast-feeding, and this is expanded
upon in Chapter 12.2. In these cases the midwife may have 
to educate the mother about formula feeding methods and
sterilisation of feeding utensils. Non-pharmacological meas-
ures to suppress lactation should be taken.

Women Who Decline Blood Products or Blood
Transfusion
Some mothers may decline the use of blood products or blood
transfusion in pregnancy, or at any time. This may be for fear
of infection, lack of understanding, religious conviction, or
other reasons.

The religious group most usually associated with declin-
ing the use of blood products is the Jehovah’s Witnesses.
Followers accept most medical treatments, surgical and
anaesthetic procedures, devices and techniques, as well as
haemostatic and therapeutic agents that do not contain blood.
They accept non-blood volume expanders and drugs to con-
trol haemorrhage and stimulate the production of red blood
cells. However, they will not accept transfusions of whole
blood, packed red cells, white cells, plasma and platelets.
Neither are they likely to accept pre-operative autologous
blood collection for later re-infusion. However, they might
accept, on a basis of personal choice, cell salvage, haemodia-
lysis, coagulation factors and immunoglobulins30.

Closed loop intra-operative cell salvage may also be accept-
able. Other women may consider cell salvage and autologous
transfusion but need an individual care plan to be negotiated
and documented.

It is important that two aspects of planning are addressed.
First, as well as documenting refusal of blood products, there
also must be a plan for minimisation of blood loss and for
resuscitation as required. Second, women with additional
risk factors for bleeding, e.g. multiple pregnancy, immune
thrombocytopenic purpura (ITP) and those on anticoagula-
tion therapy, must be delivered in a unit with experience of
dealing with patients who decline blood products and expert-
ise in alternative methods of treatment and resuscitation.

Declining blood products can pose certain challenges when
caring for pregnant women with pre-existing medical con-
ditions, because some conditions would normally require 

treatment with blood products. Furthermore, some condi-
tions may predispose a mother to haemorrhagic situations,
when blood products might be required in labour or emer-
gencies. A Jehovah’s Witness, is likely to produce a printed
care plan (Appendix 14.2) at an antenatal visit and also when
admitted to delivery suite and ask for a copy to be kept in the
obstetric notes. This care plan must be discussed with the
most senior clinician on duty.

Whatever the mother’s religion or reason for declining
blood products, the midwife should establish effective two-
way communication and ensure that a supportive and non-
judgemental attitude is displayed throughout. It is important
that the midwife listens to the mother and understands the
rationale underpinning any stated intention to decline blood
products. Informed choice is an important issue here. The
midwife may have to use her educational skills to explain
why some products are advisable so that the mother fully
understands the choices open to her. In some cases, a clearly
put explanation may result in some mothers deciding to
accept the treatment. In other cases the mother and her next of
kin may have thought through the issues well in advance and
be aware of the potential problems, including death, and be
able to make a fully informed decision. The ethical and legal
dilemmas that arise cannot be addressed within the scope of
this book. If a mother continues to state she wishes to decline
blood products the midwife should ensure that the mother is
seen by a senior doctor with due experience in haematology
or obstetrics, so that the issues can be discussed to a greater
extent and appropriate plans made for care. Accurate records
should be kept, especially of advice given and of decisions
made.

It is important that all members of the multi-disciplinary
team refer to their own institution’s policies and guidelines
for direction. Not only will the clinical aspects need to be
addressed, but there are legal aspects of considerable import-
ance requiring the mother and next of kin to sign a declaration
with appropriate witnesses.

Conflict of Interest
Some women with a medical or addictive disorder may be
high risk but are insistent upon a midwifery-led scheme 
of care. This places the midwife in a difficult position. The
midwife has a role as the mother’s advocate, but the level of
risk creates a conflict of interest, especially when the fetus is
taken into account.

A midwife cannot refuse to care for a mother, and should
work in partnership with the woman and her family21.
Negotiating skills should be used to coax the mother to attend
an appropriate specialist clinic (Table 1.1). If the mother is
adamant about rejecting high-risk care the midwife should
consult her named supervisor of midwives in order that a
plan of action is developed to support the midwife and col-
leagues, to care for the mother and fetus more effectively27.
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EMERGENCY MANAGEMENT

Midwives should have the skills to identify a deviation from
normality and refer appropriately31. They must be able to ini-
tiate emergency measures in the doctor’s absence, then assist
the latter where appropriate32. Midwives should receive 
regular training on the signs and symptoms of critical illness
including basic life support, with emergency ‘drills’ for
maternal resuscitation practised regularly27.

Pregnancy poses challenges for resuscitation of mothers,
and there are some differences compared with standard adult
resuscitation. Table 1.2 outlines considerations that should be
taken into account when resuscitating a pregnant woman.

The midwife may be the first health professional to note a
serious deterioration in a pregnant woman’s condition and
have to initiate emergency measures having called for med-
ical aid. A scheme for midwifery management of sudden
maternal collapse is given in Table 1.3.

It is not within the scope of this book to address advanced
life support, and a number of authoritative texts already exist
within the nursing/midwifery press that give this important
subject detailed attention.

PREVENTING MATERNAL MORTALITY

The latest CEMACH report, Saving Mothers’ Lives, devotes
a chapter to issues for midwives33, which all midwives should
be encouraged to read (see Essential Reading, this chapter).
Of particular relevance to medical disorders is the emphasis
upon referral in order that timely interventions are imple-
mented to prevent maternal death. Key physical signs that
necessitate a midwife referring the mother to an appropriate
doctor are:

• Heart rate of over 100 beats per minute
• Systolic blood pressure of over 160 mmHg
• Systolic blood pressure of under 90 mmHg
• Diastolic blood pressure of over 80 mmHg
• Body temperature of over 38°C
• Respiratory rate of over 21 breaths per minute; respiratory

rate is often overlooked but rates over 30 per minute indi-
cate a serious problem

The same report emphasises individual responsibility and
states that if a midwife is unhappy with a medical opinion
then s/he should consult a more senior doctor and seek 
support from a supervisor of midwives33.

Left Lateral Position
Use a wedge/pillow to avoid vena caval

compression, and improve cardiac output

Stabilising Airway
Take care as the risk of aspiration during resuscitation is
more likely due to increased gastric emptying/decreased

motility and relaxation of the cardiac sphincter

Drugs
Consider increased drug dosages during resuscitation if
the standard dosages do not have desired effects due to

the increased maternal fluid volume34

Blood Volume
Restore circulating blood volume

Blood Products
These may improve oxygen delivery to vital organs34

Surgery
If resuscitation is not successful within five

minutes emergency caesarean section is advocated:
– for fetal hypoxia35

– to assist with resuscitation of the mother36

Table 1.2 Basic and advanced life support – considerations in
pregnancy

Life Support Principles
These are similar as for non-pregnant individuals, but important
additions are:
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Emergency Management 11

Prevention is paramount: recognise signs of maternal circulatory compromise, e.g. rapid, thready pulse, low BP, pale
sweaty skin, altered consciousness levels/seek help immediately/treat any cause, e.g. haemorrhage/replace fluids /give
oxygen/monitor condition37

Shout/go for help: in the UK: hospitals – dial 2222/at home – dial 999

Assess maternal condition: D (danger to self and woman)
                                        R (response – level of consciousness – AVPU scale)
                                        A (airway – is it open?)
                                        B (breathing – is it normal?)
                                        C (circulation – is the heart beating/is the circulation intact?) 

If conscious:
Reassure, if pregnant tilt to left side, give oxygen via non-rebreathing mask, closely observe vital signs, seek obstetric
referral, involve multi-disciplinary team and treat cause37

If unconscious, but breathing normally and circulation adequate:
Tilt to left side, give oxygen via non-rebreathing mask, closely observe vital signs, seek obstetric referral, involve
multidisciplinary team and treat cause37

After the event: 
Ensure records are comprehensive and complete/provide support to relatives/liaise with other departments and
professionals, e.g. ICU, as appropriate/complete risk management report

Once help arrives:
Handover to medical team, including recent and relevant medical/obstetric history
Support medical team with ALS algorithms i.e.:
• Gaining iv access/administer iv drugs, i.e. adrenaline, atropine and amiodarone
• Assist with intubation
• Attaching ECG leads/analysing the cardiac rhythm and using the defibrillator, if rhythm dictates
If pregnant, the woman’s condition will usually be stabilised before considering operative delivery, although emergency 
LSCS might improve maternal survival by increasing maternal cardiac output37 

If breathing is absent or abnormal* and carotid pulse is absent38:
• Ensure help is on its way (see above)
• If no equipment immediately available commence continuous chest compressions
• Ask for/collect equipment/resuscitation trolley
• Treat where found, unless in immediate danger
•  If pregnant, tilt to left side to reduce aortal–caval compression
• Once equipment/help is available, give 30 chest compressions to a depth of 1/3 of the chest at a rate of 100 times
 a minute
• Open airway using head tilt/chin lift manoeuvre and using a pocket mask or bag-valve-mask give 2 breaths
• Give oxygen at 15 l/min with the pocket mask (60% O2 concentration) or via a reservoir bag on the bag-valve-mask
 system (100% O2 concentration)
• Consider use of oropharyngeal/nasopharyngeal airways and suction to maintain airway39

• Continue at a rate of 30:2 until help arrives
             *less than 10 times a minute/gasping

Table 1.3 Midwife management of sudden collapse in pregnancy
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2.1 Eczema

EXPLANATION OF CONDITION

Eczema is a dry, itchy skin condition. It can occur anywhere
on the body but typically it involves the flexures.

Acute eczema is hot, red, excoriated and scaly, sometimes
with oozing, weeping and crusting.

Chronic eczema can result in fissuring, scaling and thick-
ening (lichenification) of the skin.

Dermatitis means inflammation of the skin, a broader term
than eczema. Most dermatologists now use the terms eczema
and dermatitis interchangeably.

All skin conditions can cause a lowered quality of life and
the psychosocial impact of eczema must also be considered.

COMPLICATIONS

Infection

• Bacterial infections: These are due to Staphylococcus
and Streptococcus. Skin swabs which are positive for
Staphylococcus are a major problem in atopic eczema.
Staphylococcus aureus only needs treating if there is evid-
ence of infection, e.g. crusting, weeping or deterioration
in the eczema. Less commonly group A Streptococcus
infection occurs and this always needs treating with
antibiotics

• Viral: Herpes simplex can cause extensive generalised
secondary infection which can occasionally be fatal

NON-PREGNANCY TREATMENT AND CARE

General Advice

• Explanation and education regarding the avoidance of
irritants and furred or feathered animals

• Keep nails short

Topical Treatment (First-line Therapy)

• Emollient for the bath: daily lukewarm baths with 
10–20 ml of bath oil (e.g. Oilatum or Diprobath bath 
emollients)

• No soap or shower gel; soap substitutes, e.g. aqueous
cream or Epaderm, can be used

• Apply topical emollient after getting out of the bath while
skin is warm and moist; apply emollient frequently 
during the day

• Topical steroids: a doctor will prescribe the weakest that
works; low-potency steroids will not harm the skin if 
used long term (e.g. 1% hydrocortisone bd). Do not use
anything stronger than this on the face

• Antihistamines do not stop the itching of eczema but
sedative antihistamines will help adults with eczema
sleep through the night if the itching is keeping them
awake

• Secondary bacterial infection of eczema is treated with
systemic antibiotics, e.g. flucloxacillin or erythromycin

Second-line Therapy

• Topical immune-modulators: tacrolimus and pimecrolimus
are not recommended as first-line treatment of eczema

• Severe eczema is treated with oral prednisolone, azathio-
prine or ciclosporin, or PUVA (Psoralen with long-wave
UVA light treatment)

PRE-CONCEPTION ISSUES AND CARE

The two main issues for eczema sufferers are counselling
regarding disease progression in pregnancy and pharma-
cotherapy.

Atopic eczema is more likely to worsen than improve in
pregnancy, although remission has been reported in up to
24% of cases2.

Emollients, topical steroids, antihistamines and oral
steroids are all safe to use.

Topical immune-modulators are contraindicated in preg-
nancy and should therefore be stopped.

There is no evidence that azathioprine is teratogenic, how-
ever there have been reports of premature labour/birth, low
birth-weight babies and spontaneous abortion. There has
been less experience with ciclosporine. it is thought to be 
no more harmful than azathioprine4 therefore the midwife
should advise the mother to seek medical advice in the peri-
conception period, as their use is often supervised by special-
ist clinics (see Appendix 11).

Risk for Childbearing
None

Incidence
Atopic eczema affects 9–20% of school children born after
1970 and 2–10% of adults1
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Pregnancy Issues
• Eczema is the most common skin dis-

order in pregnancy (36% of total cases)2

• There have been no reports of adverse
effects on fetal outcome

• It has been reported that infantile
eczema may occur in up to 19% of babies
born to mothers with eczema

Labour Issues
• Atopic eczema is not a contraindication

to siting an epidural unless secondary
infection is present

Postpartum Issues
There is no conclusive evidence that 
breast-feeding will prevent atopic eczema.
However, the overall evidence suggests that
exclusive breast-feeding for at least four
months may protect against atopic eczema
in infants3.

Hand dermatitis and nipple eczema may
be a problem postpartum.

Medical Management and Care
• Emollients, bath oils and soap substitutes are all safe and effective for

eczema in pregnancy
• Use low- to moderate-potency topical steroids on any inflamed eczema
• If the eczema is severe then a short course of oral steroids can be used

quite safely4

• For bacterial infection use flucloxacillin or erythromycin
• UVB light treatment is safe and occasionally used for eczema in 

pregnancy

Midwifery Management and Care
• After appropriate pre-conception counselling if a woman is not taking

immune-modulating drugs she can be booked for low-risk care
• Encourage compliance with above treatment and reassurance of safety

of treatments
• General advice (as for non-pregnant management, e.g. cotton clothing)

applies when pregnant

Medical Management and Care
• Continue topical treatment as above

Midwifery Management and Care
• Cotton clothing next to the skin and a cool environment will make

eczema more comfortable in labour
• Midwifery care in labour can follow low-risk guidelines and protocols

Medical Management and Care
• Encourage and support breast-feeding
• Hand dermatitis and nipple eczema can be treated with emollients,

steroid creams and avoidance of irritants (see non-pregnancy treatment
and care)

• Secondary infection with Staphylococcus is often a problem with nipple
eczema and should be treated with appropriate antibiotics

• Tacrolimus, pimecrolimus, azathioprine and ciclosporin should all be
avoided in breast-feeding unless under medical supervision4

Midwifery Management and Care
• Reinforce above advice, and support as necessary
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2.2 Psoriasis

Systemic Treatments

• Psoralen + UVA light treatment, methotrexate, acitretin,
ciclosporin, azathioprine and hydroxyurea

• When taking systemic treatment a reliable method of 
contraception needs to be used

PRE-CONCEPTION ISSUES AND CARE

The genetic susceptibility to psoriasis is controlled by several
genes, so the familial tendency is variable. If one parent is
affected then there is approximately a 10% chance of the child
developing psoriasis2.

Whilst trying to conceive, vitamin D3 analogues, retinoid
creams and PUVA should be avoided. Acitretin should be
stopped two years before conception, and all other systemic
treatment discontinued, if possible, at least three months
before conception (see Section 2.1 Eczema).

If a woman’s partner is being treated with methotrexate,
this should be stopped three months prior to conception4.

INTRODUCTION

Psoriasis is a common skin disease characterised by lesions
which are bright red, raised, with well-defined edges and a
silvery scale.

These lesions occur symmetrically, commonly involving
the scalp, elbows, knees, sacral area and lower legs. However
any part of the body can be affected including the flexures,
hands, feet and nails.

There is a genetic susceptibility to psoriasis and it can 
be precipitated by infection (streptococcal sore throat), stress,
trauma and hormonal changes.

All skin conditions can cause a lowered quality of life and
the psychosocial impact of psoriasis must also be considered.

COMPLICATIONS

A small number of psoriasis patients will have joint involve-
ment (psoriatic arthropathy).

Very occasionally a severe flare of psoriasis occurs. If this
involves >90% of the body surface (a condition called ery-
throderma) then immediate admission to hospital is required
for treatment and monitoring.

Generalised pustular psoriasis occurs rarely; this condition
is often precipitated by oral or topical steroids, and also
requires urgent admission for treatment.

NON-PREGNANCY TREATMENT AND CARE

General Advice

• Daily baths with emollients
• Avoid smoking and reduce alcohol intake
• Keep nails short
• There is no evidence that psoriasis is due to a dietary

deficiency or food allergy

Topical Treatments (First-line Therapy)

• Emollients
• Salicylic acid ointments
• Vitamin D3 analogues
• Dithranol
• Tar preparations
• Topical steroids
• Topical retinoids

Second-line Therapy

• Narrow band phototherapy; ultraviolet B (UVB) light
treatment

• Bath PUVA (photosensitising medication in the bath with
long-wave ultraviolet light treatment)

16 S. E. Robson and J. Waugh

Incidence
2–3% of the UK population1

No gender differentiation
Usual onset is in early adulthood3

Risk for Childbearing
Low Risk
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Pregnancy Issues
• Excessive weight gain can cause the skin to

stretch and crack
• Women may have difficulty applying topical

treatments to some areas as pregnancy 
progresses

Labour Issues
• A prolonged period of time in a warm, dry

environment can irritate dry, scaly skin
• If fetal monitoring is required, the belts to

secure transducers may cause discomfort
• Epidural analgesia is not contraindicated

even if psoriatic plaques are present

Postpartum Issues
• Psoriasis commonly deteriorates within 

four months post delivery, as does psoriatic
arthropathy5

Medical Management and Care
• Regular review of the condition and effectiveness of treatments
• Emollients, tar preparations, topical steroids, dithranol and UVB

light therapy are all safe to use during pregnancy6

Midwifery Management and Care
The general principles of the pre-pregnant state management should
be reinforced plus:
• Reassurance that vulval psoriasis does not preclude vaginal 

delivery
• Advise that the skin is kept well moisturised with emollients

It is important that the midwife demonstrates a willingness to touch
and palpate the abdomen of a woman who has psoriasis in the usual
way, and be sensitive to the need for privacy during examination if
affected areas of the body are to be exposed.

Medical Management and Care
• Continue topical treatment as above

Midwifery Management and Care
• Ensure humidification of a warm, dry environment (a small bowl of

water on a radiator will suffice)
• Careful placement of monitoring belts on abdomen; avoid unneces-

sary monitoring
• Assist with application of emollients
• Encourage the use of cool, loose cotton clothing

Medical Management and Care
• Treatment may need review
• PUVA, retinoids, methotrexate, ciclosporin and acitretin should all

be avoided if breast-feeding
• Emollients, topical steroids, vitamin D analogues, tar preparations,

dithranol and UVB light therapy are all safe to use whilst breast-
feeding4

Midwifery Management and Care
• Explain that psoriasis may deteriorate postpartum
• Encourage and support the woman to establish successful breast-

feeding

2.2 Psoriasis 17
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2 Skin Disorders

ESSENTIAL READING

Ashton, R. and Leppard, B. (2005) Differential Diagnosis in
Dermatology, 3rd Edn. Oxford; Radcliffe Publishing Ltd.

Berth-Jones, J., Tan, E. and Mailbach, H. (2004) Fast Facts:
Eczema and contact dermatitis. Oxford; Health Press Ltd.
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Answered: Common Skin Disorders. London; Elsevier.
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PATIENT ORGANISATIONS

National Eczema Society
Hill House
Highgate Hill
London N19 5NA
Tel: 0870 2413604 (Helpline)
Tel: 0207 2813553
Fax: 0207 816395
www.eczema.org

The Psoriasis Association
Milton House
7 Milton Street
Northampton NN2 7JG
Tel: 0845 6760076
www.psoriasis-association.org.uk

Psoriatic Arthropathy Alliance
PO Box 111
St. Albans 
Herts. AL2 3JQ
Tel: 0870 703212
www.paalliance.org

British Association of Dermatologists
BAD House
19 Fitzroy Square
London W1P 5HQ
Tel: 0171 383 0266
www.bad.org.uk

The Skin Care Campaign
www.skincarecampaign.org

British Dermatology Nurses Group
4 Fitzroy Square
London W1T 5HQ
www.bdng.org.uk

Changing Faces
The Squire Centre
33–37 University Street
London WC1E 6JN
www.changingfaces.org.uk
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3.1 Chronic (Essential) Hypertension
3.2 Pre-eclampsia

3.3 Severe Pre-eclampsia/HELLP/Eclampsia

3HYPERTENSIVE
DISORDERS
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INTRODUCTION

Hypertension in pregnancy is defined as a systolic blood
pressure of ≥140 mmHg and/or a diastolic blood pressure of
≥90 mmHg. The significance of any blood pressure measure-
ment is related to the gestation of the pregnancy and, in 
general terms, the earlier in pregnancy hypertension occurs
the more likely it is to be chronic hypertension.

Chronic hypertension (CHT) describes all hypertension
that exists pre-pregnancy. The majority of women in this
group have essential hypertension, though many will be
diagnosed for the first time in pregnancy.

Renal hypertension can complicate renal disease of any
underlying pathology. Its presence increases maternal and
perinatal morbidity and mortality though its management is
as for other causes. The increased morbidity is usually related
to the underlying renal pathology and it is concern for the
maternal kidneys that usually precipitates delivery if pro-
blems arise.

Other causes of hypertension in pregnancy are:

• Phaeochromocytoma: rare but maternal mortality is ≥50%
• Coarctation of the aorta: high maternal mortality
• Cushing’s syndrome: can be difficult to diagnose as fea-

tures can be mimicked by normal pregnancy; associated
with a high fetal loss

• Conn’s syndrome: hypertension is associated with
hypokalaemia

Chronic Hypertension versus Pregnancy Induced
Hypertension (PIH)
In the first trimester of pregnancy the marked vasodilatation
and drop in vascular resistance sees blood pressure fall in
both normotensive and hypertensive women, (the drop being
greater in the CHT group)1. As such hypertension may not be
seen until the third or late in the second trimester. CHT can
therefore only be diagnosed with reference to non-pregnant
BP readings and this requires either prenatal BPs or more
commonly detailed postnatal follow-up. Pharmacological
management of CHT and PIH is identical and as a general
rule if hypertension is present before 20 weeks CHT is more
likely.

Women with CHT tend to be older, heavier and of higher
parity.

COMPLICATIONS

Superimposed Pre-eclampsia
CHT is a major risk factor for pre-eclampsia2. The signs of
superimposed pre-eclampsia are similar in this group but
blood pressures (BP) will be higher or the BP picture will be
difficult to interpret, due to CHT treatment with antihyper-
tensives. In women with CHT the development of proteinuria
is diagnostic of pre-eclampsia and is almost universally asso-
ciated with fetal growth restriction. Another very predictive
feature of pre-eclampsia in CHT is a high urate (uric acid).

If pre-eclampsia does not develop then women with CHT
can expect a relatively uncomplicated pregnancy and outcome.

Fetal Growth Restriction
Even in the absence of other features of pre-eclampsia fetal
growth restriction is more common in women with CHT. The
underlying aetiology is usually poor placentation. Routine
assessment of fetal growth with ultrasound scan (USS) from
28 weeks is commonplace.

Placental Abruption
Placental abruption is a rare but serious complication affect-
ing 1% of CHT pregnancies3. It is unlikely that antihyper-
tensive treatment would reduce this risk, but women should
be advised of the risk and encouraged to stop smoking.

Severe Hypertension
Episodes of acute hypertension can occur in this group of
women, who may stop medication when they conceive
despite medical advice. The acute management is as for
hypertension associated with severe pre-eclampsia and then
oral therapy can be recommenced.

NON-PREGNANCY TREATMENT AND CARE

Excellent guidelines have been produced for management of
hypertension4. Because the aetiology of the hypertension can
be varied, different care pathways will exist and they are
beyond the scope of this section. The majority of women with
proven essential hypertension will be on one or more antihy-
pertensive drugs as well as possibly other medications, and
those with additional medical problems such as diabetes will
have lower blood pressure targets.

All women should have been advised on lifestyle factors
and their importance.

Initial therapy will be with either an angiotensin-converting
enzyme inhibitor or angiotensin-receptor blocker or a beta-
blocker and either a calcium channel blocker or a diuretic. 
For those with an interest the authors recommend the British
Hypertension Society (BHS) guidelines for further reading.

Low-dose aspirin will be prescribed for the prevention of
ischaemic cardiovascular disease in those who are more at
risk (ten-year cardiovascular disease risk of >20%). This is
rare in women under 50 years of age.

Statins are recommended for women either who already
have evidence of cardiovascular disease and hypertension or
who have a ten-year risk of cardiovascular disease of >20%.

PRE-CONCEPTION ISSUES AND CARE

• See Section 3.2 Pre-eclampsia for additional risk factor
identification

• Antihypertensive medication changed to methyldopa
• Women should be encouraged to stop smoking and,

where time permits, to lose weight if BMI >30

3.1 Chronic (Essential) Hypertension

Incidence
2% of pregnancies

Risk for Childbearing
High Risk
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Pregnancy Issues
• Risk assessment and pre-eclampsia pro-

phylaxis (see Section 3.2 Pre-eclampsia)
• Treatment of hypertension (for intra-

partum treatment see Section 3.3
Eclampsia)

• Screening for pre-eclampsia (see Section
3.2 Pre-eclampsia)

• Screening for intrauterine growth restric-
tion (IUGR)

• Timing of delivery

Labour Issues
• In the presence of significant hyperten-

sion induction of labour at term (39–40
weeks) is common

• Mode of delivery will depend on com-
plications and other obstetric issues but
vaginal delivery is not contraindicated

• Syntometrine/ergometrine should be
avoided in the third stage of labour

Postpartum Issues7

• BP rise in the first four days postpartum
and medication should be continued

• BP treatment should be modified to be
supportive of breast-feeding and methyl-
dopa should be stopped

• When possible, antihypertensive medica-
tion can be returned to pre-pregnancy
regimes

If chronic hypertension is suspected but not
confirmed then it is necessary for blood pres-
sure to be further assessed in the postpartum
period. It may take up to six months for blood
pressure to return to non-pregnant levels but
it is usually much quicker.

Medical Management and Care
All women with chronic hypertension should be referred for specialist
input in the first trimester. This will include risk assessment, treatment
review and pre-eclampsia prophylaxis5 (see Section 3.2 Pre-eclampsia).

Blood pressure6 – Blood pressure medication is commonly reduced or
stopped in the first 20 weeks of pregnancy and is then required in increas-
ing doses towards term.
• Methyldopa: this is the drug of choice for women pre-conceptually;

very well documented safety profile for the fetus and newborn up to
age 7 years; can be associated with sedation (which usually resolves
within a week), depression and liver-function test changes

• Labetalol: combined alpha- and beta-blocker; some concern that 
prolonged use has been associated with fetal growth impairment and
so its use should be limited to the third trimester; can be used in a 
parenteral form for acute BP control

• Beta-blockers: similar concerns to labetalol; contraindicated in asthma
patients

• Nifedipine: increasingly common to prescribe in slow release form to
supplement either methyldopa or labetalol

• Hydralazine: oral preparations can be used in refractory hypertension
and parenteral preparations are used for acute hypertensive control

• Third-line treatment: diuretics can be used if necessary as can pra-
zosin (an alpha-blocker); patients on this level of therapy will usually
be in-patients

• Angiotensin converting enzyme (ACE) inhibitors: contraindicated in
pregnancy

Midwifery Management and Care
• Regular antenatal assessments; blood pressure may be a poor sign of

pre-eclampsia as it is either already raised or treated
• Dipstick testing of urine and clinical assessment of fetal growth are

equally important

Medical Management and Care
• NICE/RCOG recommend continual fetal monitoring for labour7

• An epidural in labour is not essential but may help control blood 
pressure

Midwifery Management and Care
• Regular blood pressure measurements in labour
• Blood pressure can often be managed by continuing oral antenatal

medication
• Does not require a short second stage, can push as normal
• Oxytocin for active management of the third stage

Medical Management and Care
• Nifedipine and labetalol are compatible with breast-feeding and can

be continued postnatally
• Contraceptive advice may be dependent on blood pressure control

Midwifery Management and Care
• Check blood pressure regularly and liaise with specialist/GP for 

medication modifications and to change back to pre-pregnancy med-
ications if required4

• Encourage continued antihypertensive drug use
• Support breast-feeding
• Advise on contraception (but consider referring to family planning

clinic or GP) and for pre-pregnancy counselling next time

3.1 Chronic (Essential) Hypertension 21
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3.2 Pre-eclampsia

EXPLANATION OF CONDITION

Pre-eclampsia, or pre-eclamptic toxaemia (PET), is a major
cause of maternal and fetal mortality and morbidity. It is a
syndrome characterised by the development of new hyper-
tension and proteinuria in the second half of pregnancy
which will always resolve postnatally1.

Pregnancy Induced Hypertension (PIH) or Gestational
Hypertension (GH) are terms used to describe new onset
hypertension occurring in the second half of pregnancy which
resolves postnatally (similarly for gestational proteinuria).

Defining pre-eclampsia has always been controversial, but
it is now recognised that for clinical purposes an appreciation
of the other features of the syndrome, such as liver involve-
ment (presenting as nausea and right upper quadrant pain),
coagulation failure (thrombocytopaenia and clotting derange-
ments), neurological involvement (headaches and visual 
disturbance) and fetal growth restriction are important in
identifying women with the disease.

The exact aetiology of the condition is still not clear. We
know that the origins of the disease are in the first and second
trimesters of pregnancy with placentation problems and that
the maternal endothelium is the target cell which leads to the
clinical manifestations of the disease. However, the mecha-
nisms which lead to endothelial cell dysfunction and their
relationship to the placenta remain unclear.

Pre-eclampsia once established will always progress as
long as the pregnancy continues. Symptoms for the woman
are rare and progression can be gradual (2–4 weeks) or fulmi-
nant (24 hours).

Pre-eclampsia can begin antenatally, intrapartum or post-
natally. Approximately 10% of all women will have PIH during
their pregnancy. Within this group 3–4% will have pre-
eclampsia, 5% PIH and 1–2% will have chronic hypertension.

COMPLICATIONS

The complications of pre-eclampsia are numerous and
include placental abruption, intrauterine growth restriction,
HELLP syndrome (Haemolysis, Elevated Liver enzymes,
Low Platelet count), disseminated intravascular coagula-
tion (DIC), renal failure, pre-term delivery, multi-organ 
failure, eclampsia (grand mal seizures in the presence of 
pre-eclampsia) and even death.

NON-PREGNANCY TREATMENT AND CARE

Pre-eclampsia is a disease unique to human pregnancy.
Important issues for women who have had pre-eclampsia are:

• Has the condition resolved postnatally, or is there an ele-
ment of chronic hypertension or renal disease on which
the pre-eclampsia was superimposed?

• Does a history of pre-eclampsia predispose you to other
cardiovascular disease in later life? This is currently 
the subject of considerable research and women should 
be advised at present regarding other cardiovascular 
risk factors such as weight loss, smoking cessation and
exercise.

PRE-CONCEPTION ISSUES AND CARE

There are many risk factors that predispose to pre-eclampsia.
These are listed with the approximate risk increase2.

Antiphospholipid syndrome 9-fold increase
Previous pre-eclampsia 7-fold increase
Pre-existing diabetes 3.5-fold increase
Multiple pregnancy 3-fold increase
Nulliparity 3-fold increase
Family history 3-fold increase
Raised BMI pre-pregnancy 2.5-fold increase
Raised BMI at booking 1.5-fold increase
Age over 40 2-fold increase
Raised diastolic BP (>80 mmHg) 1.5-fold increase

The above risk factors can usually be sought through history
and examination. It is clear that genetic, metabolic and envir-
onmental factors may all have a part to play, and the interac-
tion of these risk factors is not fully understood. However it 
is likely that having more risk factors is generally worse and 
a history of pre-existing disease or previous early onset 
pre-eclampsia will increase the risk to approximately 20%.

Women often want to know whether pre-eclampsia can be
prevented, and several agents have been investigated. Low-
dose aspirin has been shown to reduce the risk of developing
pre-eclampsia by 19% (additional benefits include 16% reduc-
tion in fetal death and a 7% reduction in pre-term delivery). It
is estimated that 69 women will require treatment to prevent
one case of pre-eclampsia. Aspirin prophylaxis is usually
commenced at the end of the first trimester3. Women may
also benefit from calcium supplementation with trials of 
1 g/day suggesting a reduction in pre-eclampsia particularly
in high-risk women. Calcium is however poorly tolerated in
pregnancy as it causes gastrointestinal upset4.

22 S. E. Robson and J. Waugh

Incidence
2–7% of all pregnancies1

Risk for Childbearing
High Risk

9781405151689_4_003.qxd  7/6/08  11:31 AM  Page 22



3.2 Pre-eclampsia 23

Pregnancy Issues
• Following an assessment of risk factors 

as for pre-pregnancy counselling a deci-
sion is made regarding pre-eclampsia
prophylaxis

• The main feature of antenatal care is the
careful surveillance of the woman, early
diagnosis with appropriate intervention
and timely delivery

• In the absence of risk factors for pre-
eclampsia the NICE low-risk antenatal
care guidelines can be applied

• Community guidelines to screen for 
pre-eclampsia have been published and
the next level of care when pre-eclampsia
is suspected is the obstetric day unit,
which is present in most hospitals5

Labour Issues8

• Obstetric units/regions should all have
guidelines for the management of severe
pre-eclampsia

• Fulminating pre-eclampsia is an obstetric
emergency requiring multi-disciplinary
teamwork

• Delivery should be timed, performed 
in an appropriate unit and, if pre-term 
or urgent, will often require caesarean
section

• Intensive observation (HDU/ITU care) is
often required for up to 48 hours after
delivery

Postpartum Issues
Hypertension and proteinuria can take up 
to three months to resolve. Hence, the 
midwife may need to extend the period of
postnatal visiting up to or beyond ten days,
and should not delegate observations or care
to those who are inappropriately qualified.

Medical Management and Care
Surveillance is a major component of ante-/intrapartum care and the
reader is directed to more detailed accounts in Essential Reading.
• Women identified as at increased risk should be referred for specialist

input; may involve investigation of underlying medical problems
(urea and electrolytes [U&E], renal USS, thrombophilia screen)

• Assessment for aspirin/calcium prophylaxis
• Uterine artery Doppler screening at 20–24 weeks gestation; can be a

useful additional test in high-risk women as it has a very high negative
predictive value

• If pre-eclampsia is diagnosed then the balance between disease sever-
ity and fetal maturity will determine the timing of delivery

Midwifery Management and Care
• If low risk for pre-eclampsia: NICE Antenatal guidelines advocate BP

and proteinuria assessments at 16, 28, 34, 36, 38 and 41 weeks in parous
women, with additional visits at 25 and 31 weeks for nulliparae5

• Blood pressure measurement: When measuring blood pressure in
pregnancy it is essential to use Korotkof sound 1 – sound appears (for
systolic blood pressure) and 5 – sound disappears (for diastolic blood
pressure). Accurate blood pressure measurement is essential for 
correct diagnosis. There are many new automated devices for blood
pressure measurement and most are not accurate in pregnancy.
Appendices 3.1 and 3.2 address device accuracy6

• Proteinuria measurement: Urine dipsticks remain the preferred
method of choice for proteinuria assessment. These are also prone to
observer error and the use of automated dipstick readers has been
shown to improve accuracy7

• If signs of pre-eclampsia develop the midwife MUST refer the mother
to an obstetrician promptly, and support any medical treatment

• Psychological support and advice regarding the condition should be
given (see Section 3.1); any reassurance should be realistic

Medical Management and Care8 (see also Section 3.3 Eclampsia)
• Blood pressure: intravenous therapy may be required (see Section 3.3

Eclampsia)
• Fluid balance: strict fluid balance is employed often requiring invasive

monitoring of central venous pressure
• Eclampsia prophylaxis: magnesium sulphate may be used peripartum

Midwifery Management and Care
• With severe pre-eclampsia, peripartum monitoring is intensified
• An HDU/ITU environment on delivery suite is used, incorporating:

– non-invasive or arterial blood pressure measurement
– fluid balance or central venous pressure monitoring
– respiratory observations: pulse oximetry; respiratory rate if on

magnesium sulphate
– neurological observations: reflexes tested if on magnesium 

sulphate
– haematological and biochemical tests every six hours

• Midwife may have to prepare for a pre-term delivery (see Chapter 1)

Medical Management and Care8

• Blood pressure medication is continued until hypertension resolves
• Postnatal review and pre-conception planning are recommended

Midwifery Care
• Documentation of resolved hypertension and proteinuria is essential

to exclude CHT and renal disease
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3.3 Severe Pre-eclampsia/HELLP/Eclampsia

INTRODUCTION

Eclampsia is the occurrence of one or more convulsions
superimposed on pre-eclampsia. In eclampsia a case fatality
rate of 1.8% has been reported and up to 35% of women suffer
a major complication1.

Severe pre-eclampsia should appropriately be considered
alongside eclampsia. Severe pre-eclampsia is more difficult 
to define but blood pressures of systolic >170 mmHg or dia-
stolic >110 mmHg with >1 g/l proteinuria is an accepted
definition1.

HELLP syndrome (Haemolysis, Elevated Liver enzymes
and Low Platelet count) is an important variant of severe 
pre-eclampsia and will usually but not always also be asso-
ciated with hypertension and proteinuria, though these may
not be dominant features1.

Clinical features of severe pre-eclampsia include:

• Severe headache
• Visual disturbances
• Epigastric pain
• Vomiting
• Liver tenderness
• Clonus/hyperreflexia
• Low platelets
• Papilloedema
• Abnormal liver function (ALT or AST >70 iu/l)

Severe pre-eclampsia and eclampsia can occur in pregnancy
or the postpartum period. Up to 44% of cases of eclampsia
have been described postnatally (up to four weeks). Up to
13% of women with pre-eclampsia will have underlying
chronic or essential hypertension.

Strategy
Recent guidance from the Royal College of Obstetricians and
Gynaecologists (RCOG) has suggested:

• Local and/or regional guidelines should be developed for
the management of severe pre-eclampsia and eclampsia

• Careful assessment of blood pressure and proteinuria 
is required with consideration of the potential for the
involvement of other organs including the feto-placental
unit (for BP and proteinuria measurement see CHT 
section)

• Intensive monitoring of blood pressure and fluid balance
is required, as well as regular blood tests for HELLP
changes

• Delivery is dependent upon the woman being stable
• Delivery issues have been discussed in the pre-eclampsia

section and eclamptic convulsions do not necessitate
immediate delivery

• Severe early onset pre-eclampsia can be managed conser-
vatively to prolong pregnancy for fetal maturation. This
requires in-patient care in a unit with adequate neonatal
facilities for pre-term infants. Evidence suggests that 7–15
days of extra gestation can be obtained and that this
reduces neonatal respiratory morbidity

COMPLICATIONS

HELLP syndrome can present as a fulminant condition ante-
partum or postpartum. Recovery will take up to two weeks
and there have been reports of hypercoagulability following
cases of HELLP, so practitioners must be aware of the pos-
sibility of thrombo-embolic disease, which can be fatal.

Further complications in severe cases may result in bleed-
ing under the liver capsule which can lead to rupture of the
capsule, haemoperitoneum and, not infrequently, death.

NON-PREGNANCY TREATMENT AND CARE

Pre-eclampsia and eclampsia are conditions unique to human
pregnancy. The important issues for women who have had
pre-eclampsia or eclampsia are:

• Has the condition resolved postnatally or is there an ele-
ment of chronic hypertension or renal disease on which
the pre-eclampsia was superimposed?

• Does a history of pre-eclampsia predispose you to other
cardiovascular disease in later life?

The latter is currently the subject of considerable research,
and women should be advised regarding other cardiovascu-
lar risk factors and their avoidance by, e.g., weight loss, smok-
ing cessation and exercise.

Treatment and care for pregnancy are given on the next
page.

PRE-CONCEPTION ISSUES AND CARE

The RCOG recommends that women are seen for follow-up
to determine that hypertension and proteinuria have
resolved, and also to discuss the events of their pregnancy
(de-briefing). This may include pre-conception counselling
and preventative strategies for the future.

Pre-conception counselling and care are as for pre-eclampsia
(see Section 3.2 Pre-eclampsia).

24 S. E. Robson and J. Waugh

Incidence
Eclampsia 5:10,000 pregnancies
Severe pre-eclampsia 5:1000 pregnancies1

Risk for Childbearing
High Risk
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3.3 Severe pre-eclampsia/HELLP/Eclampsia 25

Pregnancy and Labour Issues1

1) Blood pressure control
(See Section 3.2 Pre-eclampsia for
oral regimes)

2) Fluid management
(See Section 3.2 Pre-eclampsia)

3) Prevention of seizures

4) Control of seizures

Team Approach
• Teamwork is required, and this

can be rehearsed in different clin-
ical environments

• Basic principles of ABC (Airway,
Breathing, Circulation) should be
followed

Labour Issues
• It is imperative to remember that

general midwifery care, observa-
tions and support are essential

Postpartum Issues
• Postpartum eclampsia can occur

Medical Management and Care1

• It can be possible to manage hypertension at immediate presentation with oral
agents (labetalol or nifedipine); it is no longer recommended that sublingual
nifedipine be used

• Parenteral administration of labetalol or hydralazine is common in units across
the UK. These are usually given as an initial bolus and then as infusions, though
exact protocols will vary. What is apparent from the most recent CEMACH
report is that inadequate control of hypertension is responsible for most deaths
in pregnancy. Blood pressures of >170/110 mmHg require urgent intervention

• It is not uncommon for units to pre-load women with severe pre-eclampsia
with a bolus of fluid (usually 250 ml colloid solution) prior to treatment to
reduce the incidence of CTG abnormalities seen when antihypertensive agents
lower blood pressure

• Fluid restriction is advised to reduce the risk of fluid overload intrapartum or
postpartum

• Usual regimes are 1 ml/kg/hr or 80–85 ml/hr
• Such regimes have seen a dramatic reduction in pulmonary oedema and death

from this complication of pre-eclampsia; restriction is usually maintained until
there is evidence of a postpartum diuresis

• This situation is further complicated if haemorrhage occurs, when fluid
replacement is better guided by central venous pressure monitoring

• Magnesium sulphate should be considered for women with severe pre-
eclampsia, as it reduces the risk of an eclamptic seizure by about 58%. If severe,
then 63 women will be treated to prevent one eclamptic fit, whereas if less
severe women are treated then 109 will be treated to prevent one fit

• If a conservative management plan is proposed it is reasonable to defer 
magnesium until delivery is planned; should be continued for either 24 hours
post-delivery or 24 hours post-seizure

• Magnesium sulphate is the first-line treatment: 4 g by slow iv infusion (over
5–10 minutes) followed by an infusion of 1 g/hr for 24 hours

• If seizures are recurrent, either give a further bolus of 2 g or increase the infu-
sion rate to 1.5–2 g/hr

• Magnesium toxicity can be detected by loss of deep tendon reflexes
• If seizures persist, then other agents in single doses (diazepam, thiopentone)

can be used. These agents often necessitate intubation to protect the mother’s
airway and a period of ventilation on intensive care is the usual outcome

• If urine output drops to less than 20 ml/hr magnesium therapy should be
stopped and it may be necessary to measure serum magnesium levels to mon-
itor toxicity

Midwifery Management and Care
• Frequent observations, HDU/ITU monitoring and documentation as well as

six-hourly review of blood tests
• Management of fluid balance and IV fluid pumps
• Administration of IV drugs as bolus and infusions

Medical Management and Care
• Delivery options as per Section 3.2 Pre-eclampsia

Midwifery Management and Care
• Continue with above high dependency care in labour
• Prepare for a potentially pre-term birth and/or compromised infant
• Pre- and post-operative care – depending upon mode of delivery

Medical Management and Care – see Section 3.2 Pre-eclampsia

Midwifery Management and Care – see Section 3.2 Pre-eclampsia
Maintain observations until stable. Usually women will remain as in-patients for
four days, and the baby may be on NNU with the mother requiring supportive
assistance. Breast-feeding is to be encouraged.
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3 Hypertensive Disorders
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PATIENT ORGANISATIONS

British Hypertension Society
BHS Administrative Officer
Clinical Sciences Building Level 5
PO Box 65
Leicester Royal Infirmary
Leicester LE2 7LX
www.bhsoc.org

Action on Pre-eclampsia – APEC
84–88 Pinner Road
Harrow
Middlesex HA1 4HZ
www.apec.org.uk

The Pre-eclampsia Society – PETS
Rhianfa
Carmel LL54 7RL
www.pre-eclampsia-society.org.uk

Blood Pressure Association
60 Cranmer Terrace
London SW17 0QS
www.bpassoc.org.uk

Australian Action on Pre-eclampsia
P.O. Box 29 Carlton South
Vic. 3053
Australia
www.aapec.org.au

New Zealand Action on Pre-eclampsia
34 Ridge Rd
Howick
Auckland
New Zealand
info@nzapec.com

The Pre-eclampsia Foundation
5353 Wayzata Blvd.
Suite 207
Minneapolis, MN 55416
United States of America
www.preeclampsia.org

The HELLP Syndrome Society
P.O. Box 44
Bethany
West Virginia 26032
United States of America
www.hellpsyndrome.org
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EXPLANATION OF CONDITIONS

Appendix 4.1 outlines cardiac terminology for the midwife,
and cardiac abbreviations are in the glossary at the beginning
of this book.

Of children born with congenital heart disease, 85% now
survive to adulthood1,4. There are a wide range of lesions.
Isolated valve lesions are dealt with separately. Other cardiac
abnormalities are associated with shunts, missing chambers
+/− abnormal connections. Mild conditions are outlined
below, moderate and complex conditions in the next sections.
Some conditions, especially atrial septal defect, may present
or be detected for the first time in pregnancy. Most have 
previously been repaired but all require consideration and
some require further management. Recurrence risks must
also be addressed.

Shunts
A shunt is passage of blood through a channel that is not its
normal one5. Severity is determined not only by the size of the
shunt but also the complexity and repairability of associated
lesions.

Atrial Septal Defect (ASD)
This is an incomplete closure of the wall between the upper
chambers of the heart (left and right atria). It is commoner in
women and may be associated with valve problems. It is gen-
erally repaired in childhood; transcatheter umbrella closure is
now common.

Ventricular Septal Defect (VSD)
Ventricular septal defect is one or more openings in the wall
separating the right and left ventricles. It is one of the most
common congenital heart defects. About 60% of these close
spontaneously or are too small to need surgery; the remain-
ing 40% require open heart surgery, usually in infancy.

Patent Ductus Arteriosus (PDA)
This is the persistence of a normal fetal structure between the
left pulmonary artery and the descending aorta. Persistence
of this fetal structure beyond ten days of life is considered
abnormal. It is commoner in pre-term infants and is generally
closed either surgically or with a transcatheter umbrella-type
device.

Tetralogy of Fallot
Tetralogy of Fallot has four components:

1. Ventricular septal defect (VSD)
2. Aorta dextroposition, which overrides a VSD
3. Right ventricular outflow tract obstruction
4. Right ventricular hypertrophy

Tetralogy of Fallot is the most common cyanotic heart defect,
representing 5–7% of congenital heart defects. It can be 
associated with chromosome 22 deletion6, and is generally
repaired in infancy or early childhood.

COMPLICATIONS

Atrial Septal Defect
• Atrial fibrillation
• Heart failure
• Stroke

Ventricular Septal Defect
• Congestive heart failure and failure to thrive in infancy

and early childhood
• Damage to the heart’s electrical conduction system during

surgery (requiring pacemaker or causing late arrhythmias)
• Infective endocarditis
• Aortic insufficiency (leaking of the valve that separates

the left ventricle from the aorta)
• Pulmonary hypertension (high blood pressure in the

lungs) leading to failure of the right side of the heart7,8 

(see Section 4.9 Pulmonary Hypertension)

Patent Ductus Arteriosus
Closure is usually completely successful, but there is an
increased recurrence risk for the fetus.

Tetralogy of Fallot
• Post-repair, residual lesions are frequent
• Pulmonary regurgitation is common +/− stenosis, and the

valve may need replacement
• Regular cardiological follow-up is essential
• Late arrhythmias also occur
• 22q deletion may not have been recognised previously

and has 50% recurrence risk9

NON-PREGNANCY TREATMENT AND CARE

See above

PRE-CONCEPTION ISSUES AND CARE

• Seek expert congenital heart disease specialist advice as 
to whether further assessment required, e.g. PDA/ASD
device closure relatively new

• Assess the requirement for endocarditis prophylaxis
(only fully-closed defects are low risk)

• Consideration of pre-pregnancy interventions to optimise
maternal and fetal wellbeing in pregnancy for ongoing/
residual haemodynamic problems

• Clinical genetics referral for recurrence risk and need for
fetal surveillance

• PDA and secundum ASD are normal in utero, hence fetal
screening is not prognostic and postnatal echocardiogra-
phy is recommended

• Other types of ASD (such as partial AVSD), VSD and
Tetralogy of Fallot can be detected in utero; mild forms
cannot be completely excluded

4.1 Mild Structural Heart Disease

Incidence:
Affects 1% of live births1

2500 adults present with congenital heart disease a year2

0.8% pregnant women have congenital heart disease3

Risk for Childbearing
Variable Risk (dependent upon repair and condition)
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Pregnancy Issues
• Low risk if closed or repaired with surgery
• Increased recurrence risk in the baby, so

specialised cardiac ultrasound screening
may be indicated at specialist centres (see
pre-pregnancy counselling)

• Fetal nuchal translucency screening may
also be helpful10

Atrial septal defect
• May be newly diagnosed in pregnancy; if

repaired, problems are unlikely11

• Open ASD increases risks of arrhythmia,
thrombo-embolic stroke and right heart
failure

Ventricular septal defect
• Previously closed defects very low risk;

occasional arrhythmia issues
• Small defects near valves have increased

endocarditis risks
• Large untreated defects are high risk (see

Section 4.9 Eisenmenger’s Syndrome)

Patent ductus arteriosus
• Previously closed/asymptomatic small

shunts behave normally
• Large shunts’ ducts can lead to pulmonary

hypertension (see Section 4.9 Eisenmenger’s
Syndrome)

• 4% recurrence risk postnatally12

Tetralogy of Fallot
• If repaired, pregnancy generally tolerated

well but needs cardiological supervision
and antibiotic cover

• For unrepaired defects, see Section 4.3,
Severe Structural Heart Disease

Labour issues
Symptomatic patients and those with open
ASD have a higher risk of thrombo-embolic
disease, are likely to require compression
stockings13 and anticoagulation considered if
immobile11.

Patients with active problems will require:
• Anaesthetic review prior to labour
• Plan of care drawn up, to include a 

strategy for oxytocic drugs14 – generally as
normal

• Antibiotic prophylaxis for rupture of mem-
branes/active labour

Postpartum issues
The neonate is at risk of cardiac disease and
requires screening according to cardiological
advice15.

Standard contraceptive advice is appropriate
unless open ASD/concerns re pulmonary
hypertension (see Section 4.9 Eisenmenger’s
Syndrome). Combined oral contraceptives are
commonly used. Intrauterine devices may be
appropriate but consider if endocarditis pro-
phylaxis is warranted16.

Medical Management and Care

Atrial septal defect
• Routine care if previously successfully closed, otherwise consider

aspirin thrombo-prophylaxis

Ventricular septal defect
• Routine care if previously successfully closed (consider endocarditis

prophylaxis for patch closures)
• Small shunts treated as normal, plus endocarditis prophylaxis
• Larger shunts need cardiological supervision
• Co-existing pulmonary hypertension: counselling for ToP etc. (see

Section 4.9 Eisenmenger’s Syndrome)
• Arrhythmias may occur
• Endocarditis is a risk with uncorrected or residual defect

Patent ductus arteriosus
• Closed – treat as normal
• Open/newly diagnosed – endocarditis prophylaxis and follow car-

diological advice

Tetralogy of Fallot
• Assess for right outflow obstruction/pulmonary regurgitation, right

ventricular function and other residual lesions
• Arrhythmia monitoring and treatment may be required
• Diuretics may be helpful but bed-rest is rarely necessary17

• In the absence of problems a normal vaginal birth is anticipated13

Midwifery Management and Care
All will require:
• Early booking with immediate referral to specialist
• Accurate booking history and baseline observations
• Advice on diet and iron supplements to maintain a normal Hb level
• Advice about antibiotic treatment for any dental or other procedures
• Observation for worsening tiredness and breathlessness
• If right ventricular failure develops prepare for a pre-term delivery

Medical Management and Care

Atrial septal defect
• If unoperated, consider antibiotics to prevent endocarditis13

VSD/repaired tetralogy of Fallot
• Epidural may be preferable for pain relief
• Prescribe antibiotic prophylaxis15

Midwifery Management and Care
• Find, read and follow the care plan thoroughly
• Ascertain if antibiotics are to be given, and administer promptly
• TED stockings from onset of labour if to be used
• Careful monitoring of pulse, blood pressure and fetal wellbeing
• Assess progress in labour, with prompt referral if concerned
• Oxytocin is usually the drug of choice for third-stage management

Medical Management and Care
• ASD – routine care if no complications
• VSD/corrected ToF – monitor fluid balance if potential for CCF
• Discuss contraceptive options
• Consider multi-disciplinary follow-up for six weeks after delivery18

Midwifery Management and Care
• Encourage ambulation to reduce risk of thrombo-embolic disease
• Ascertain if maintenance of fluid balance is to be continued
• Reinforce contraceptive advice as above
• Be alert for signs of cardiac disease in the neonate, which might 

initially present as lethargy or as a feeding problem
• The neonatal examination prior to discharge home is best performed

by a paediatrician, not a midwife, due to the risk of cardiac disease

4.1 Mild Structural Heart Disease 29

9781405151689_4_004.qxd  7/6/08  11:32 AM  Page 29



4.2 Moderate Structural Heart Disease

EXPLANATION OF CONDITIONS

Coarctation of the Aorta

• 5–8% of CHD1

• Congenital narrowing of the aorta, generally at the site 
of ductal insertion, resulting in upper body hypertension
and lower body hypoperfusion

• Aortic wall is often more diffusely abnormal; even with
complete and timely repair there is a life-long risk of
aneurysm formation and aortic dissection2

• Up to 50% have other heart defects, e.g. VSD, aortic or
mitral valve disease (including bicuspid aortic valve)

• Up to 10% of older patients may have cerebral aneurysms
at presentation2

• Most coarctations are detected and repaired in infancy or
childhood; however diagnosis in adulthood and even
during pregnancy is not uncommon

After coarctation repair many children were considered ‘cured’
and were discharged from follow-up, but there is an increasing
appreciation of their premature morbidity and mortality3,4

and the need for long-term cardiological supervision.

Transposition of the Great Vessels
This is uncommon (<1% CHD) but, like Tetralogy of Fallot, it
has been successfully treated for more than thirty years, so
there are significant numbers of women with it now entering
reproductive life. The right ventricle gives rise to the aorta
and the left ventricle the pulmonary artery5. Initial long-term
survivors have generally undergone Senning or Mustard
repairs6 in which the venous blood is rerouted within the
atrial chambers. Current techniques switch the great arteries,
and coronary arteries to the correct chambers.

Valvular Heart Disease (see Section 4.4)

Cardiac Transplant Recipients
These patients are managed with their transplant unit for
monitoring of anti-rejection drugs and cardiac status to assess
for transplant rejection (see also renal transplant manage-
ment in Section 6.4) Genetic issues for the pre-transplant 
condition should also be considered.

COMPLICATIONS

Coarctation of the Aorta

• Residual/re-coarctation after repair
• Associated aortic/mitral valve disease
• Hypertension
• Impaired LV function and CCF7

• Thoracic aortic aneurysm/dissection (higher risk in 
pregnancy)

• Cerebral aneurysm rupture (higher risk in pregnancy)
• Reduced life expectancy3,7

• Infective endocarditis8,9

Transposition of the Great Vessels
Of patients with atrial diversion operations, 30–50% have a
degree of systemic ventricular dysfunction and systemic

atrio-ventricular valve regurgitation, because the morpho-
logic right ventricle and tricuspid valve are in the systemic
circulation10. They are prone to atrial arrhythmias; both
tachycardias and sinus node disease can be life threatening
and need drugs or pacemaker. Baffle obstruction can occur,
and can exacerbate problems from arrhythmias. Following
the arterial switch operation there is a potential for coronary
artery ostial stenosis and early coronary artery disease. Many
patients have branch pulmonary artery stenosis and some
have required pulmonary or aortic valve replacement.

NON-PREGNANCY TREATMENT AND CARE

Coarctation of the Aorta
Generally, infants/children treated surgically, with primary
balloon dilatation or stenting used for older children or
young adults, as is residual coarctation. Surgery in adulthood
entails higher risk, often requiring conduit bypass of the nar-
rowed segment. Hypertension requires aggressive treatment.
Aneurysms are increasingly recognised, being managed with
surgery or covered stents.

Transposition of the Great Vessels
Post-Mustard or Senning repair, many patients will be on
ACE inhibitors +/− diuretics for ventricular dysfunction and
systemic A-V valve regurgitation. Stenting for baffle obstruc-
tion, the use of atrial pacemakers and antiarrhythmic med-
ication are common. Residual intracardiac shunts, and also
pulmonary hypertension, need to be detected and managed.

PRE-CONCEPTION ISSUES AND CARE

Appropriate counselling regarding pregnancy should:

• Start in adolescence
• Give accurate, individual advice correcting misinforma-

tion about both contraception and pregnancy
• Identify potential effects of the defect on pregnancy in

terms of maternal and fetal risks
• Discuss the effects of cardiac disease including risks of

long-term deterioration, and even dying, and whether
these will change with time or treatment

Coarctation of the Aorta

• MRI scan prior to pregnancy to exclude aneurysm11 or sig-
nificant obstruction, which should be dealt with if present

• Consider a genetic referral for underlying abnormalities
such as 22q deletion

• Recurrence risk is around 4%, and fetal cardiac surveil-
lance is recommended

Transposition of the Great Vessels

• MRI scan and echocardiogram to assess baffles and sys-
temic ventricle or valve function

• Stent baffles if narrowed
• Holter monitoring for rhythm, and drugs/pacemaker 

initiated if required
• Cease ACE inhibitors

30 S. E. Robson and J. Waugh

Incidence
Specified as per individual condition, see below

Risk for Childbearing
Variable and High Risk (dependent upon repair and condition)
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Pregnancy Issues

Coarctation of the Aorta
Most women reach childbearing age. Untre-
ated coarctation carries a 3–8% increased
fetomaternal risk1. Hypertension occurs in
30%, with additional risk of pre-eclampsia12.
Uncorrected coarctation carries a risk of 
aortic dissection and cerebral haemorrhage
in pregnancy, as well as fetal hypoperfu-
sion. Only patients with evidence of dissec-
tion should undergo surgical repair during
pregnancy12. However, most adult coarcta-
tion is now treated with percutaneous
dilatation and stenting. This can be per-
formed in pregnancy with a much lower
risk to mother and fetus than surgery, 
particularly in the second trimester if there
are problems with blood pressure control or
concerns re fetal compromise. There is at
least a 4% risk of recurrence.

Transposition of the Great Vessels
Well tolerated if good systemic ventricular
function and competent valves13. May
require diuretics, anti-arrhythmics +/−
pacemaker. Pregnancy may exacerbate or
unmask systemic ventricular dysfunction,
baffle obstruction or arrhythmia. Recurrence
risk for the fetus is probably low.

Labour Issues
Labour is a risk period for acute cardiac
decompensation or pulmonary oedema,
and also for increased aortic wall stress.
However, this may still be managed suc-
cessfully in the majority of these women.
• Epidural analgesia may be useful as tach-

ycardia secondary to pain increases 
cardiac work. Care with blood pressure
and cardiac rhythm management is
important

• Pushing increases vagal tone and may
worsen bradycardia

Postpartum Issues
• As with mild structural defects (see

Section 4.1) the neonate risks heart 
disease and requires screening

• The mother with transposition of the
great vessels may be at increased risk of
venous thrombo-embolism, but for most
the risk is normal

• The same contraceptive issues arise as 
in Section 4.1

Medical Management and Care

Coarctation of the Aorta
• Control BP with beta-blockers and avoid ACE inhibitors12

• Consider elective caesarean section before term in case of aortic
aneurysm formation or uncontrollable hypertension14

• Avoid balloon angioplasty in pregnancy12, but stenting is probably
safe

Transposition of the Great Vessels
• Monitor for signs of heart failure and arrhythmia15

• Diuretics for oedema
• Beta-blockers for tachycardias but may then need pacing
• Systemic venous baffle obstruction may need stenting

Midwifery Management and Care
• Early booking with immediate referral to a maternal medicine clinic

and re-referral to the cardiologist
• Accurate booking history with baseline observations, especially pulse
• Check blood pressure in correct (usually right) arm as the left sub-

clavian artery is often involved in coarctation repair
• Monitor blood pressure regularly for prompt identification of hyper-

tensive disease, especially with coarctation of the aorta
• Maintain Hb levels, so give advice on diet and iron supplementation
• Advise on antibiotic treatment for any dental or other procedures
• Prepare the mother for the possibility of a pre-term delivery

Medical Management and Care
• Antibiotic prophylaxis
• Antihypertensive drugs may be needed to treat hypertension
• Prophylactic (even temporary) pacemaker may be considered for

some TGA patients
• If normal birth anticipated consider shortening the second stage
• If there is evidence of aneurysm formation, caesarean section is

preferable for delivery13

• Epidural use is recommended

Midwifery Management and Care
• The midwife might be able to conduct a normal delivery in uncompli-

cated cases, with an emphasis on a short second stage, which could
require an episiotomy

• Alternatively the role might be to assist with an operative delivery,
which may well be pre-term

• Otherwise the care is as in Section 4.1

Medical Management and Care
• Review medications prior to discharge: some beta-blockers are

excreted less in breast milk
• Blood pressure often settles rapidly
• Systemic ventricular dysfunction may continue or worsen post-

partum so careful review pre-discharge is required
• ACE inhibitors may be restarted
• Cardiac follow-up 4–6 weeks post-delivery for problematic patients

Midwifery Management and Care
• This mother is not for discharge until reviewed by the medical team
• Basic post-operative care is required if post-caesarean section
• Basic observations might need to be continued for longer than usual,

with an emphasis on blood pressure and fluid balance
• Advise and support specific to the needs of a mother with a baby on a

neonatal unit if the delivery was pre-term (see Chapter 1)
• The basic care is the same as in Section 4.1

4.2 Moderate Structural Heart Disease 31
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4.3 Severe Structural Heart Disease

EXPLANATION OF CONDITIONS

These are conditions in which pregnancy carries a significant
risk (≥2–5%) for mother and/or fetus; i.e. pregnancy is either
high/very high risk or contraindicated. Inevitably, despite
counselling, some women will become/wish to remain 
pregnant. These women require intensive supervision, with
which some will achieve an acceptable outcome. This
includes women with:

• Unoperated/palliated cyanotic or complex congenital
heart disease, including single ventricle conditions

• Women with poor systemic ventricular function (see
Section 4.6 Cardiomyopathy)

• Women with Eisenmenger’s syndrome (see Section 4.9)
• Women with Marfan’s syndrome (Section 4.5)

Unoperated Cyanotic Heart Disease
Many women will be recent immigrants but, rarely, cyanotic
heart disease may not be diagnosed until adulthood, even in
the UK. Some conditions are balanced and may have been
managed conservatively deliberately. Lesions include un-
corrected Tetralogy of Fallot, pulmonary stenosis/atresia
with ventricular septal defect, functionally univentricular
heart conditions (e.g. tricuspid atresia) and Ebstein’s anomaly
with ASD.

Palliated Complex Heart Disease
Increasing numbers of children with complex cardiac abnorm-
alities, including both single ventricle conditions and non-
septatable VSD, +/− transposition, are surviving to adulthood
with a Fontan circulation. This is a ‘final common pathway’ of
surgeries for conditions in which the heart pumps blood
solely around the systemic circulation, with the systemic
venous return passing to the pulmonary arteries without
being pumped by a ventricle. It permits separation of the 
arterial and venous sides of the circulation (hence most are
‘pink’), and also offloads the heart, but pulmonary blood flow
is dependent on the venous pump (from the calf muscles),
respiratory ‘suction’ and gravity as well as a low-resistance
circuit. Many of these patients are anticoagulated to reduce
the possibility of thrombosis of rather sluggish pulmonary
arterial circulation and increasing numbers are taking diur-
etics +/− ACE inhibitors. Atrial arrhythmias are common and
some will have pacemakers +/− anti-arrhythmic drugs. Some
may have had palliative shunt operations or intermediate/
partial Fontan surgery, and hence remain hypoxic to some
degree.

COMPLICATIONS

During pregnancy the fall in systemic vascular resistance and
rise in cardiac output exacerbates any right-to-left shunting,
worsening pre-existing cyanosis and hypoxia. The required
increase in cardiac rate and output may also worsen the
effects of valvular lesions and ventricular dysfunction.

Maternal complications depend mainly on functional
classification of the mother (NYHA classification is in
Appendix 4.2). NYHA classes I–II have a maternal mortality
rate of <1%, whilst NYHA classes III–IV have a maternal mortal-
ity rate of 7% or greater2. This is largely determined by the
degree of cyanosis, ventricular dysfunction and prior cardiac
events, such as pulmonary oedema, arrhythmia, stroke, etc.3

Complications include heart failure, arrhythmia, pulmon-
ary/paradoxical embolism and haemorrhage. The effects on
the fetus are marked, with a high incidence of spontaneous
abortion, a 30–50% risk of premature delivery and low birth
weight. The degree of maternal hypoxaemia is the most
important predictor of neonatal outcome; oxygen saturations
<85% give only 12% chance of livebirth4. NYHA class IV moth-
ers also have a fetal mortality rate of around 30%. Recurrence
risks are generally around 4% but may be up to 50% for
patients with 22q deletion, which may not have been recog-
nised previously.

NON-PREGNANCY TREATMENT AND CARE

These women should be under regular, careful supervision 
of cardiologists in tertiary centres specialising in the care of
adults with congenital heart disease. They are monitored:

• Clinically, including oxygen saturation, and Hb estimation
• Functionally, with cardio-pulmonary exercise testing etc.
• Echocardiographically, plus CT or MRI as required
• Regular Holter monitoring for occult arrhythmia

Many will require trans-catheter or surgical interven-
tions and indeed may benefit from new technology as time
progresses.

PRE-CONCEPTION ISSUES AND CARE

Ideally, all women should be able to make an informed choice
about pregnancy based on both maternal and fetal risks, long
term prognosis and alternative options such as contraception,
termination of pregnancy, adoption, surrogacy and IVF.
Encourage realistic expectations, and advocate active prepa-
ration for pregnancy. This includes:

• Ensuring easy access to multi-disciplinary care
• Genetic counselling
• Pre-pregnancy surgery or intervention: e.g. change of

valve type; consider risk of surgery versus reduction 
in pregnancy risk; catheter interventions; ablation of
arrhythmia; and optimisation of cardiac function

• Optimal timing of pregnancy (pregnancy at a younger age
is lower risk for some complex conditions)

• Avoidance of teratogens (medication may need to be
changed prior to pregnancy, e.g. anticoagulants, ACEI,
anti-arrhythmics) (see Cardiac Drugs in Appendix 4.3)

• Prompt initiation of iron supplementation
• General measures: smoking cessation and folic acid 

supplementation

32 S. E. Robson and J. Waugh

Incidence
Varies as per individual condition

Risk for Childbearing
High Risk: life threatening; ≥5% maternal mortality1
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4.3 Severe Structural Heart Disease 33

Pregnancy Issues
Each woman will need management according
to individual anatomical and functional status.
Close liaison between cardiologists and obste-
tricians is essential.
• Admission for bed-rest +/− oxygen therapy

may be required
• Anaemia should be avoided
• Fetal echocardiography is required as 

well as regular fetal wellbeing and growth
monitoring

• Appropriate timing for delivery is crucial
to balance maternal and neonatal morbid-
ity and mortality

• A clear plan of management for labour and
delivery should be established in advance,
clearly documented and widely available

Labour Issues
Labour requires careful monitoring of both
mother and fetus. Pre-load and blood pressure
should be monitored carefully and blood loss
minimised. Antibiotic prophylaxis should be
given during labour and delivery.

In general, vaginal delivery with low dose
epidural is the mode of choice. Forceps or 
ventouse delivery may be used to shorten
maternal expulsive effort in the second stage.
Cardiac indications for caesarean section
include aortic dilatation >40 mm, warfarin 
treatment and important systemic ventricular
dysfunction.

Bolus doses of Syntocinon should be avoided
in the third stage, as they can cause severe
hypotension. Low dose oxytocin infusions are
safer. Ergometrine is best avoided in most
cases as it can cause acute hypertension.
Uterine compression sutures are the most
effective treatment in the management of uter-
ine atony at caesarean section. The safety of
misoprostol is yet to be determined.

Postpartum Issues
Following delivery, the return of the uterine
blood flow into the systemic circulation results
in an increase of cardiac output. Stroke 
volume, heart rate and cardiac output remain
high for 24 hours post-delivery with rapid
intravascular volume shifts in the first two
weeks postpartum, thus the later stages of
labour and early postpartum period are times
of high risk for pulmonary oedema1.
• The neonate may require intensive care in

addition to heart screening
• Contraceptive issues are similar to the pre-

vious section
• Most require progesterone-only methods

Medical Management and Care
• Iron deficiency – monitor red cell indices plus Hb, because cyanotic

patients can be functionally anaemic even with a ‘normal’ Hb
• Warfarin may not be essential especially for Fontan patients; change

to aspirin, or low-molecular-weight heparin
• Stop ACE inhibitors if not done pre-conceptually
• Regular outpatient review, echocardiography +/− Holter monitoring
• Beta-blockers for arrhythmia +/− pacemaker if indicated
• Diuretics for heart failure/breathlessness5

• Oxygen therapy may help severely cyanosed patients, especially if
they have a reduced respiratory capacity

Midwifery Management and Care
• Early booking, with thorough history taking, and immediate referral

to a maternal medicine clinic, then liaison with tertiary cardiologist
• Baseline observations, including oxygen saturation
• Maintain Hb levels as above, with additional dietary advice5

• Advise on antibiotic treatment for any dental or other procedures
• Teach the mother to keep a fetal movement chart after 24 weeks
• Prepare parents for potential pre-term/IUGR baby or fetal loss

Medical Management and Care
• Prophylactic (even temporary) pacemaker is considered for some

women as pushing is vagotonic
• If normal birth is anticipated consider shortening the second stage
• If there is evidence of aneurysm formation, or major ventricular 

dysfunction, caesarean section is preferable6

• Epidural use is recommended
• Avoid supine position, especially for Fontan patients, because caval

compression restricts pulmonary blood flow
• Invasive arterial +/− venous pressure monitoring may be helpful

even for vaginal delivery
• Cyanotic patients may require intravenous hydration, especially if

very nauseated
• Prescribe antibiotic prophylaxis

Midwifery Management and Care
• Intensive care setting is likely5; experienced staff required
• Administer the antibiotics and any other prescribed drugs as above
• Keep the mother in left lateral position throughout the first stage7

• The midwife may well be required to conduct a normal delivery
under close medical supervision, with an emphasis on a short second
stage, which could require an episiotomy

• Alternatively the role might be to assist with an instrumental/
operative delivery, which may well be pre-term

• Otherwise the care is as in Section 4.1

Medical Management and Care
• Close medical supervision is still required after delivery with mon-

itoring for at least 48 hours
• Review medications prior to discharge: restart ACE inhibitors and

warfarin; some beta-blockers are excreted less in breast milk
• Systemic ventricular dysfunction may continue or worsen post-

partum so careful review pre-discharge is required
• Cardiac follow-up 4–6 weeks post-delivery for almost all patients

Midwifery Management and Care
• This mother is not for discharge until reviewed by the medical team
• Basic post-operative care is required if post-caesarean section
• Basic observations may need continuation for longer than usual with

emphasis on oxygen saturation, blood pressure and fluid balance
• Advise and support specific to the needs of a mother with a baby on 

a neonatal unit if delivery was pre-term (see Chapter 1)
• Bereavement care if a stillbirth occurred
• The basic care is as in Section 4.1
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4.4 Valvular Heart Disease

Incidence
Prevalence varies as to the individual condition

Risk for Childbearing
Moderate to High Risk

EXPLANATION OF CONDITIONS

Stenosis is the narrowing of a valve restricting forward flow,
commonly affecting the mitral, aortic and pulmonary valves.
The latter is rarely problematic. Stenosis may be congenital or
acquired as with rheumatic fever or SLE1.

Regurgitation/insufficiency/incompetence results from
incomplete valve closure that allows regurgitation of blood
back to the preceding chamber. It can be congenital or
acquired, e.g. rheumatic fever, or Marfan’s or Ehlers-Danlos
syndromes.

Rheumatic heart disease is a complication of rheumatic
fever in which cardiac valve damage arises from immuno-
logic injury in group A haemolytic streptococcal infection.
Incidence remains high in developing countries and the UK
immigrant population, hence it is re-emerging as a cause of
maternal death2.

Prosthetic heart valves are replacements for diseased heart
valves. These can be bioprostheses (donor/animal tissue) or
mechanical. They are mainly used on the left side and need
lifelong anticoagulation; this complicates pregnancy.

COMPLICATIONS

Mitral valve disease: atrial fibrillation, heart failure, endo-
carditis or thrombosis may develop. Risk of stroke is
increased and increased left atrial pressure may cause pul-
monary oedema. Mitral regurgitation causes LV volume
overload which may impair function.

Aortic valve disease: stenosis restricts the cardiac output
increase required in pregnancy and may cause effort restric-
tion, angina or syncope. Symptoms must be taken very 
seriously as they indicate a high risk of sudden death.
Regurgitation is better tolerated but also leads to LV volume
overload, myocardial failure and arrhythmia.

Pulmonary valve problems: isolated mild stenosis is 
common and of little consequence but more severe stenosis
may be revealed during pregnancy by increased cardiac 
output. Pulmonary regurgitation is mainly post-intervention.
Residual stenosis and regurgitation are common as part of
more complex congenital heart disease.

Ebstein’s anomaly: the tricuspid valve leaflets are dis-
placed into the right ventricle. The valve is regurgitant and
malformed. It is associated with other structural cardiac
abnormalities. Incidence of arrhythmia is high1.

Mixed disease is common (multiple valves +/− sten-
osis and regurgitation) complicating care and worsening 
prognosis.

Infective endocarditis: rare and potentially fatal for
mother or fetus. Cardiac structural abnormality is a predis-
position. Bacterial infection, especially in pregnancy, of heart
valves/structures can initiate systemic or pulmonary
embolism, so antibiotic prophylaxis is given within 2–3 hours
of unexpected exposure and for predictable bacteraemia.

Antibiotic prophylaxis is advisable for:

• Previous bacterial endocarditis
• Prosthetic heart valves, conduits, other foreign material
• Complex cyanotic congenital heart diseases
• Valvular heart disease and cardiac shunts
• Hypertrophic cardiomyopathy
• Obstetric procedures in the presence of infection
• At the onset of labour, ARM/SRM or caesarean section
• Insertion of cervical cerclage and urinary catheterisation

Antibiotics are not required for:

• Physiological heart murmurs
• Isolated secundum/ASD, surgically-repaired ASD or PDA
• Cardiac pacemakers
• Certain procedures:

– choriovillous sampling
– amniocentesis
– vaginal examination
– transvaginal ultrasound scanning and insertion of

regional analgesia2,3,4

NON-PREGNANCY TREATMENT AND CARE

• Medication might ease symptoms
• Balloon dilatation of valves may be performed safely 

for non-calcified valves (preferably after first trimester)
• Surgical repair or replacement requires cardio-

pulmonary bypass, and is high risk in pregnancy, (espe-
cially for the fetus) but can be life-saving

• Metal prosthetic heart valves – patients require long-
term anticoagulation and antibiotic prophylaxis as above

PRE-CONCEPTION ISSUES AND CARE

• Expert clinical and echocardiographic assessment of:
– functional status
– previous cardiac events
– ventricular and valvular function
– pulmonary artery pressure
– current medication5

• Discussion of risks associated with pregnancy
• Discuss risks and benefits of anticoagulant therapy
• Pre-pregnancy interventions, with contraceptive cover, 

to plan and optimise wellbeing for pregnancy6

• Identify if pregnancy is contraindicated, with either 
pulmonary hypertension or >2 risk factors below:
– reduced LV systolic function (ejection fraction <40%)
– left heart obstruction: aortic or mitral stenosis with

valve areas of <1.5 cm2 or <2.0 cm2, respectively
– past cardiovascular events (heart failure, TIA, stroke)
– reduced functional capacity with a disease score of

NYHA class II or higher7 (Appendix 4.2) as the mater-
nal death rate is 30–60%8

34 S. E. Robson and J. Waugh
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Pregnancy Issues
With unplanned pregnancies, consider risk
of pregnancy continuation versus termina-
tion. Most valvular heart disease is manage-
able with expert input.

Mitral stenosis may cause pulmonary
oedema or atrial arrhythmias during preg-
nancy or soon after delivery9. It may present
for the first time in pregnancy, being poorly
tolerated as the tachycardia and increased
stroke volume of pregnancy cannot be 
supported through the narrowed valve. Left
atrial pressure rises, causing pulmonary
oedema7,10. Risk factors relate to severity:
• Decompensation (third trimester risk)11

• Death increases with left heart obstruction
or NYHA class II disease12 (Appendix 4.2)

Complications of pre-term delivery and
IUGR.

Aortic stenosis becomes more significant
during pregnancy if the valve area is
severely compromised, as above. However,
symptoms appear late due to left atrial
capacitance. Pulmonary oedema, angina
from reduced coronary flow and effort syn-
cope are all ominous signs and urgent inter-
vention is required.

Mitral and aortic regurgitation are usu-
ally well tolerated due to reduced systemic
vascular resistance13, but peripheral/pul-
monary oedema benefits from diuretics.

Prosthetic heart valves are managed 
individually dependent on type and position
of valve and cardiac function9.

Labour Issues
Labour is a risk period for acute decompen-
sation/pulmonary oedema.

Epidural analgesia may be useful, because
tachycardia secondary to pain increases 
cardiac work, predisposing to pulmonary
oedema. However, excessive vasodilatation
reduces coronary perfusion in aortic sten-
osis and must be prevented (e.g. with
adrenaline/epinephrine).

Unexpected urgent delivery: If anti-
coagulated, reverse warfarin with fresh
frozen plasma/vitamin K. Protamine 
sulphate reverses heparin9.

Postpartum Issues
The early puerperium is associated with
increased venous return to the heart which
can lead to heart failure12, hence continued
haemodynamic monitoring is required.

Breast-feeding is not contraindicated
when using warfarin, as its high protein
binding in the maternal circulation leads to
very small amounts secreted into breast milk.

Medical Management and Care
• Regular appointments at a combined obstetric/cardiology clinic
• Baseline ECG, echocardiography, ultrasound and electrolytes, +/− chest

X-ray
• Diuretics and beta-blockers may be helpful, +/− bed-rest9

• Risk of systemic emboli from atrial fibrillation, so anticoagulation is
required, usually with low-molecular-weight heparin

• Heart rate control with digoxin, beta-blocker, calcium channel blocker
or a combination of these14

• Pulmonary oedema – treat with oxygen and diuretics
• If deterioration, or severe symptoms, balloon mitral valve or aortic

valvoplasty may be of benefit11, preferably after the first trimester
• If surgery is required, careful monitoring of fetal wellbeing is necessary

throughout; cardiopulmonary bypass with increased flow, if needed, to
respond to fetal distress

• Anaesthetic agents used during surgery may have teratogenic effects7

Metal Prosthetic Valves and Anticoagulation
• Conception to week 12: consider the use of monitored and dose

adjusted heparin if on >5 mg/day of warfarin; discuss drug terato-
genicity versus the risk of valve thrombosis9

• Weeks 12–36: generally warfarin therapy is used
• Week 36+: discontinue warfarin; change to heparin titrated to a thera-

peutic activated partial-thromboplastin time, or anti-factor Xa level15

• Valve thrombosis: thrombolytic treatment first line as risks of
embolism, bleeding or placental abruption are less than surgery risk

Midwifery Management and Care
• Newly arrived immigrants require a full examination by their GPs and

referral if physical signs of cardiovascular disease are found8

• At/before booking, refer for combined obstetric/cardiology care
• Re-refer promptly if palpitations or breathlessness are reported,

because it is difficult to differentiate cardiac decompensation from the
physiological symptoms of pregnancy5,8,16

• Social support, and interpreters can improve outcomes
• Hospital admission for bed-rest, oxygen therapy, saturation monitor-

ing and fluid balance estimation

Medical Management and Care
• Vaginal delivery anticipated and clear plan of care documented
• Heparin is discontinued for labour and delivery
• Antibiotic cover is essential for delivery
• ECG, IVI plus invasive monitoring for moderate or severe disease
• Avoid fluid overload

Midwifery Management and Care
• High dependency care and observations, fluid balance, EFM, oxygen

and saturation monitoring, TED stockings7

• Avoid supine and lithotomy positions
• Avoid active directed pushing, as the consequent increase in heart rate

might not be tolerated9

• Use a Syntocinon infusion rather than Syntometrine, and use uterine
massage to reduce blood loss7

Medical Management and Care
• Resume warfarin therapy the night after delivery, providing no bleed-

ing complications arise15

• Haemodynamic monitoring >24 hr
• Contraception counselling, with emphasis on progesterone implants

Midwifery Management and Care
• Gentle mobilisation and assistance with baby care
• Encourage neonatal vitamin K administration, and advise to empty the

breasts when feeding as hind milk has a higher vitamin K level17

• Liaison with the multi-disciplinary team in readiness for discharge
• Supportive care to inspire confidence with parenting
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4.5 Marfan’s Syndrome

Incidence
Prevalence of 5 per 100,000 of population1

5000 UK cases per annum, 10% being severely affected2

Risk for Childbearing
High Risk

EXPLANATION OF CONDITION

Marfan’s syndrome was first described in Paris by Bernard
Marfan in 18963. It is an autosomal dominant condition 
on chromosome 153. It is inherited in 50–75% of cases, and
also occurs as a spontaneous mutation. Fibrillin (a fine fibre
found in connective tissue) production is affected3,4,5. This
connective tissue disorder presents in various body systems:
musculoskeletal, ocular, cardiovascular, respiratory and
integumentary6.

Typically, there is a disproportionate length of long bones
and little subcutaneous fat, presenting as a tall, thin physique
with long fingers and toes and hyperflexibility of joints.
Further signs of the condition vary considerably between
individuals, who may have one or more of:

• Narrow ‘pigeon’ chest3

• Scoliosis3 (curvature of the spine)
• Flat feet3

• Myopia (short-sighted) 2 and lens problems3

• High arched dental palate with overcrowding of teeth

Although the condition affects men and women equally3,7

this appearance may be more exaggerated in men, with some
women being undiagnosed8.

The valve between the left chambers of the heart is defect-
ive and may be large and floppy, resulting in an abnormal
valve motion when the heart beats. In some cases, the valve
may leak, creating a heart murmur. Small leaks may not cause
any symptoms, but larger ones can result in shortness of
breath, fatigue, and palpitations.

Due to faulty connective tissue, the wall of the aorta is
weakened and stretches causing aortic dilatation. This
increases the risk that the aorta will tear (aortic dissection), or
rupture. The rupture causes serious complications of mitral-
valve prolapse, aortic-root dilatation or sometimes sudden
death5.

COMPLICATIONS

General Complications

• Joint pain and dislocations, due to joint laxity3,7

• Scoliosis (curvature) of the spine and consequent back
pain and mobility restrictions2,3,7

• Spontaneous pneumothorax in >10%3

• Bronchiectasis, asthma and emphysema3

• Hernias3,7

• Fatigue3

Cardiac Complications

• Aortic dissection – accounting for 20% of maternal cardiac
fatalities8

• Aortic aneurysm formation

• Mitral valve regurgitation – resulting in medical emer-
gency or death

• Heart valve prolapse and leak
• Increased heart workload causing symptoms of shortness

of breath, over-tiredness or palpitations
• Heart murmurs may present
• Cardiomyopathy may develop
• Dilatation of the aortic root can cause the aortic valve to

become stretched and leak
• Arrhythmia may occur

NON-PREGNANCY TREATMENT AND CARE

General Treatment
Early diagnosis, meticulous echocardiographic follow-up
and multi-disciplinary assessment are essential9. Restrictive
lifestyle advice and drugs may have to be prescribed, but
should be counterbalanced with the need of a child to
develop and mature as normally as possible9. Exercise and 
a healthy, vitamin-rich diet is encouraged, and smoking
strongly discouraged as it destroys elastin3.

Cardiac Treatment
Beta-blockers might be used9 to reduce aortic root dilatation7.
If the aortic root is greater than 45 mm, root replacement may
be considered, especially if pregnancy is contemplated10.

PRE-CONCEPTION ISSUES AND CARE

• Start advice in adolescence, reinforced by effective 
contraception

• Genetic counselling as there is a 50% chance the pro-
spective child could inherit the gene3

– The implications for reproductive choices and rela-
tionships should be sensitively discussed alongside
genetic counselling11

– Feelings of guilt about passing on the condition to 
children, or of being a family member who has been
found not to have the condition, have been reported11

• There should be access to expert pre-pregnancy care and
implications for pregnancy should be discussed

• Echocardiography is essential
• If aortic root >40 mm advise about increased risk of

adverse outcome; if the aortic root is <40 mm reassure
about the lesser risk

• Beta-blockers should be used and continued throughout
pregnancy12,13

• Discussion of pregnancy care and possible need for 
hospitalisation14
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Pregnancy Issues
Pregnancy in women with Marfan’s syn-
drome carries a lethal risk of acute aortic 
dissection15. All Marfan’s pregnancies are
therefore high risk throughout and multi-
disciplinary team management is needed at
a specialist centre caring for high cardiac risk
pregnancy.

If no pre-pregnancy assessment took place,
it should be undertaken at first booking.
Here counselling is vital. Antenatal staff
should be made aware that the pregnancy
is high risk, and management guidelines 
and emergency contact numbers should be
clearly recorded.

There is a 50% chance of the woman 
having an affected child15. Prenatal diag-
noses may be offered, in particular a detailed
ultrasound at 20–24 weeks including echocar-
diography and careful limb measurement.
Molecular diagnosis is only available if the
family mutation is known.
• Premature labour and ruptured mem-

branes are common8,16

• Pelvic instability and backache increase

Labour Issues
If there are no cardiac complications and no
obstetric risk factors, vaginal delivery is pos-
sible17, with an assisted second stage.
However, most specialist units recommend
caesarean section for higher-risk women.
Elective caesarean section if the aortic root
exceeds 40 mm.

Epidural anaesthesia is recommended,
however this should only be performed after
the possibilities of dural ectasia or an arach-
noid cyst have been excluded, as these can
result in dilution of anaesthetic.

There is a higher risk of postpartum haem-
orrhage and inversion of the uterus17.

Postpartum Issues
• The maternal risk continues
• Contraception is essential, as further

pregnancy poses further risk to the
mother

• Fetal and neonatal mortality16 is 7%,
therefore the neonatal examination and
investigations should be performed by a
paediatrician, with parental consent, for
early diagnosis

Medical Management and Care
• Care plan devised and updated as delivery may occur at short notice8

• Aortic root diameter should be monitored throughout pregnancy with
serial echocardiograms15

• Those with an aortic root diameter of less than 40 mm historically toler-
ate pregnancy well5,17,18

• Hypertension should be treated aggressively8

• Beta-blockers should be continued throughout pregnancy8,18

• A pre-delivery anaesthetic assessment is advised8

• MRI of the pelvis (to detect dural ectasia) may be useful to guide epi-
dural catheter placement8

• Steroids if delivery likely <34 weeks, but this risks fluid retention and
cardiac failure, hence diuretics should also be considered19

• Anticoagulants need reviewing
• Aortic-root dilatation may be a risk predictor, but aortic dissection may

occur without a clinically significant dilatation5

• Surgery in pregnancy is possible if root dilatation presents17

• Gestational hypertension and pre-eclampsia may increase the risk of
aortic rupture20

Midwifery Management and Care
• Astute booking history, refer promptly to obstetric cardiology clinic
• Monitor pulse and respiration alongside normal antenatal observation

at each antenatal appointment
• Encourage iron and vitamins to reduce anaemia
• Prepare woman/family for possibility of third trimester bed-rest21

• Provide pelvic support girdle and teach techniques for safe movement,
because of pelvic pain and laxity (see Section 9.2)

• Prepare woman for early labour and/or small baby

Medical Management and Care
• Prostaglandins should be used with caution
• Prophylactic antibiotics for operative delivery if valvular involvement
• Instrumental delivery and active pushing
• Syntocinon via slow IVI for active management of third stage
• Ergometrine should be avoided if possible19

• Avoid carboprost and misoprostol and consider bimanual compres-
sion, uterine sutures or intrauterine balloons to reduce bleeding rather
than pharmacological agents; careful risk–benefit assessment is required19

• Cardiac and invasive monitoring with an arterial line8,22, but beware
risks of endocarditis and emboli

Midwifery Management and Care
• Intensive care and support are needed, with rigorous monitoring of

maternal and fetal condition and fluid balance
• TED stockings
• Left lateral/supported sitting position to assist placental oxygenation
• EFM as the fetus is dependent on maternal oxygenation when the

mother is haemodynamically unstable; hypoxaemic reduced variabil-
ity of FH may be an initial sign prior to maternal signs23

• Effective communication and adept interpersonal skills are necessary
to maintain a positive atmosphere

Medical Management and Care
• Arrange cardiac assessment whilst still in hospital
• Surveillance should continue until eight weeks postpartum
• Review suitability for contraceptive pill, or IUS as an alternative, espe-

cially if there is hypertension or a risk of thrombo-embolism24

• Sterilisation is an option but carries anaesthetic risk25

Midwifery Management and Care
• Continue with blood pressure monitoring until otherwise directed
• Reinforce the need for contraception
• Note that this mother is not for early discharge from hospital
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4.6 Functional Heart Disease: Cardiomyopathy

Incidence
1:5,0001

Peripartum cardiomyopathy 1:10,0002; 1:3000–4000 live
births3

Risk for Childbearing
Variable and High Risk

EXPLANATION OF CONDITIONS

The term ‘cardiomyopathy’ is derived from the Latin, mean-
ing disease of the heart muscle. Characterised by ventricular
dysfunction and eventual development of cardiac failure, this
rare and potentially lethal condition has five manifestations.

Dilated Cardiomyopathy (DCM)
Progressive loss or damage of cardiac myocytes leads to
chamber dilatation, cardiac enlargement and reduced systolic
function. This leads to venous stasis in the lungs, pulmonary
oedema, breathlessness, and eventually reduced cardiac 
output becoming left heart failure. Right heart failure can
also follow, with fluid accumulation in the soft tissues,
ankle/leg oedema, liver enlargement and ascites (abdominal
fluid). The cause can be genetic in 25–30% of cases, with both
autosomal dominant and recessive types. It can follow viral
myocarditis, and be associated with other muscle diseases,
collagen disorders, metabolic disorders, chemotherapy4,
autoimmune disease (Chapter 11), haemoglobinopathies,
hypothyroidism and hyperthyroidism2.

Hypertrophic Cardiomyopathy (HCM)
There is enlargement and abnormal fibre orientation of the
cardiac myocytes. Impaired diastolic relaxation results, the
heart does not fill properly and there may be left ventricular
outflow obstruction. It can present in childhood but may
manifest at any age. There may be no symptoms, or there 
may be:

• Chest pain (angina) due to increased cardiac muscle 
oxygen requirements and reduced coronary blood flow

• Dyspnoea (breathlessness)
• Syncope (fainting due to fall in blood pressure)
• Atrial or ventricular arrhythmias
• Heart failure 5

• Sudden death

At least 70% of cases have a genetic basis2. Inheritance is 
generally autosomal dominant and it affects 0.2–0.5% of the
population6,7.

Restrictive Cardiomyopathy (RCM)
The ventricular walls are still and filling is markedly
impaired. Pressure in both atria then rises, the atria dilate to
compensate and fibrillation results8. Symptoms occur late
and include: heart failure, arrhythmias, syncope and sudden
death. Prognosis is very poor.

Arrhythmogenic Right Ventricular Cardiomyopathy
(ARVC)
Right (and eventually left) ventricular muscle is replaced 
by fatty and fibrous tissue. Early symptoms are mainly pal-
pitations/sudden death; heart failure develops late. The 
condition may present in pregnancy with arrhythmias, and
the ECG is characteristic. Inheritance is frequently autosomal
dominant.

Peripartum Cardiomyopathy (PPCM)
This refers to the onset of cardiac failure between the last
month of pregnancy and five months postpartum, in the
absence of a prior cause2. Although rare, it is frequently fatal9,
accounting for around 25% of maternal cardiac deaths10,11.

Of uncertain aetiology12, it is associated with higher mater-
nal age, parity or gestation, as well as black race13.

Presenting features include:

• Paroxysmal nocturnal dyspnoea and nocturnal cough
• Chest pain
• New regurgitant murmurs, and pulmonary crackles
• Raised jugular venous pressure
• Third trimester or postnatal, signs of heart failure2

Differentiation from normal pregnancy-associated dyspnoea,
ankle oedema and tiredness can be difficult initially3.

Sudden Collapse may occur in fluid overload situations,
e.g. multiple pregnancy, Syntocinon infusion and epidural.
Chest X-ray may reveal an enlarged heart, pulmonary
oedema and pleural effusion

COMPLICATIONS

• Dilated cardiomyopathy – heart failure, sudden death5

• Hypertrophic cardiomyopathy – angina, sudden death
• Restrictive cardiomyopathy – arrhythmias, sudden death
• ARVC – palpitations, sudden death
• Peripartum cardiomyopathy – heart failure, sudden death3

NON-PREGNANCY TREATMENT AND CARE

• Drug therapy:
– diuretics
– ACE inhibitors
– beta-blockers
– anti-arrhythmics
– warfarin and aspirin

• Cardioversion to stabilise heart rhythm
• Pacemakers/implantable defibrillators
• Heart transplant for severe cases

PRE-CONCEPTION ISSUES AND CARE

• History taking to identify a significant family history
• Genetic counselling
• Refer to cardiologist with experience of cardiomyopathy
• Echocardiogram
• Stop or change drugs, e.g. ACE inhibitors, warfarin
• Explain the physiological impact of pregnancy upon the

heart with risk of sudden death
• The woman may be advised against pregnancy as it can

result in cardiac failure and death
• Increased risk of recurrent PPCM in future pregnancies,

for survivors of PPCM
• Termination of pregnancy may be advised
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Pregnancy Issues
Cardiomyopathy symptoms are often seen in
uncomplicated pregnancies. The significance
may only be recognised late, when cardio-
myopathy presents in an advanced state and
treatment is difficult.

Puerperal cardiomyopathy manifests in the
third trimester, the fetus is relatively mature
and can be delivered reasonably safely prior
to, or at, commencement of treatment.

Labour Issues
First Stage
• Invasive monitoring, guided by individual

case details, is generally recommended
• Pain relief may relieve cardiac stress

Second Stage
• Aim to minimise cardiovascular stresses

whilst maintaining adequate analgesia
• Vaginal delivery safe in most women14;

advantages of reduced blood loss, greater
haemodynamic stability, avoidance of sur-
gical stress, less chance of post-operative
infection and pulmonary complications

• Short second stage by instrumental delivery
can minimise cardiovascular compromise

Third stage
• Intravenous oxytocin produces a small

reduction in arterial BP followed by an
increase in cardiac output10,15

• Oxytocin is associated with decreased 
cardiac contractility and heart rate16, so
ergometrine should be avoided17

• Carboprost and misoprostol are also con-
traindicated; use only if benefit outweighs
risk

• Consider compression and intrauterine
balloons for PPH rather than pharmaco-
logical solutions16

Postpartum Issues
• Major changes in cardiac output and plasma

volumes continue >2 weeks postpartum, 
so ongoing cardiological surveillance
required18

• Maternal condition usually returns to
baseline by six months postpartum

• Cardiac function returns to normal in 50%
women with PPCM but there is a risk of
reoccurrence19,20

• Increased risks of pulmonary oedema,
thrombo-embolism and rhythm 
disturbances

• Treatment with ACEI, beta-blockers and
full anticoagulation is appropriate10

• Prognosis for PPCM is dependent on
recovery of left-sided ventricular function;
if left ventricular dysfunction is on-going,
mortality rates are 85% over five years

If myocardial dysfunction is severe, a cardiac
transplant may be required18.

Medical Management and Care
• Referral and collaboration with cardiologist, obstetric, anaesthetic

and paediatric teams for combined care
• Clear care pathways to be documented and agreed antenatally
• Acute care may need to be in critical care unit

Midwifery Management and Care
• If this condition was previously diagnosed, or when symptoms pre-

sent in pregnancy, refer immediately to maternal medicine clinic
• Sensitivity – this is a major, life threatening illness

Medical Management and Care
• Plan the timing of induction of labour/delivery with extreme

caution16

• Regional analgesia, with careful monitoring, unless anticoagulated
• Stabilisation of condition by multi-disciplinary team
• Monitoring for cardiac failure
• Avoid fluid overload
• Avoid hypotension
• Consider pulmonary arterial catheterisation
• ECG monitoring for cardiac arrhythmias
• Consider elective, instrumental, vaginal delivery
• Prophylactic antibiotics for labour and puerperium are 

recommended
• Once delivered, if condition unstable, transfer to the Intensive 

Care Unit

Midwifery Management and Care
• Labour may need to be induced; administration of oxytocin should be

finely titrated and administered in low dosage to avoid hypotension16

• Care of the IVI throughout labour and maintain a strict fluid balance
• Vigilant monitoring and documentation of: BP, pulse, respiratory

rate, ECG, oxygen therapy and oxygen saturation monitoring
• Continuous EFM
• Maintain adequate pain relief having conferred with anaesthetist
• Monitor progress of labour, and refer slow progress promptly
• Left lateral position for labour, with passive leg exercises if immobile
• The midwife might be able to conduct a normal vaginal delivery if

second stage progress is brisk, alternatively, the midwife should
assist an operative delivery and support the mother

• Physiological third stage may be most appropriate if labour has been
spontaneous with no further risk factors (thrombo-prophylaxis)

• Avoid ergometrine and Syntometrine in the third stage17

• Care of the (pre-term) baby at birth and possible transfer to NNU

Medical Management and Care
• Multi-disciplinary care plan, prior to discharge, addressing dynamic

disease change with treatment modification and recovery potential12

• Life-long treatment may be required if condition does not recede, so
enlist the cardiologist’s support and promote outpatient attendance

• Advise on need for pre-conception care, and prescribe contraception

Midwifery Management and Care
• Continue observation of vital signs, reporting any anomalies
• Baby on NNU – facilitate maternal interaction and establish lactation
• Plan care and counsel the mother in caring for infant and own health –

seek assistance from family, friends, and social services for household
and other support

• Advice in avoiding stress and anxiety and adequate rest
• Avoidance of extreme exertion – advise the family on adjustments to

the baby’s room and movement of equipment, to minimise exertion
• Extensive education regarding medications and their side effects
• Advice to mother/family of heart failure signs (weight gain, dysp-

noea, cough, pallor, chest pain, arrhythmias) and reporting thereof
• Promote a healthy, low sodium, iron-rich diet
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4.7 Functional Heart Disease: Arrhythmias

Incidence
2–4% simple arrhythmias in school girls and women >40yr1

Incidence of each type of arrhythmia in pregnancy unknown1

Risk for Childbearing
Variable Risk

EXPLANATION OF CONDITIONS

Cardiac arrhythmia is any variation from the normal regular
rhythm of the heart beat.2 It is more common when pre-
existing structural, functional or ischaemic heart disease
interferes with the mechanisms controlling heart rhythm.1

Arrhythmia can manifest as: tachycardia, palpitations (heart
rate >100 beats per minute (bpm) or bradycardia (heart rate
<60 beats per minute).

Tachycardia
This is a commoner problem during pregnancy. Pregnancy
itself causes a physiological increase in heart rate, predis-
poses to atrial arrhythmias and exacerbates pre-existing
arrhythmic tendencies.3 If the rate is very high or the arrhy-
thmia is sustained then chest pain (angina), dizziness (pre-
syncope) or fainting (syncope) may occur.

Supraventricular Tachycardia (SVT)
This is a rapid heart rate emanating from the atria (upper
chambers) of the heart.

Atrial Ectopy
Extra beats may be perceived as missed beats/chest thump-
ing. The condition is benign requiring no treatment above
reassurance.

Atrio-Ventricular Re-Entrant Tachycardias: Wolff-
Parkinson-White Syndrome (WPW) and Atrioventricular
Nodal Re-entrant Tachycardia (AVNRT)
There is a congenital deficiency in the ‘electrical insulation’
between the atria and ventricles which allows short-circuiting
of the normal conduction pathway. Atrial ectopy can allow
initiation of an atrio-ventricular electrical re-entry circuit 
producing a rapid heart rate. If atrial fibrillation occurs this
can be life threatening. Many people have a predisposition to
pre-excitation which may be unmasked during pregnancy.

Non-pregnancy treatment:

• Vagal stimulation – induced by swallowing ice, the
Valsalva manoeuvre, eyeball pressure or carotid sinus
massage4,5 may terminate tachycardia but often iv 
adenosine is required

• DC cardioversion is rarely needed5

• Catheter ablation of re-entry pathway now treatment of
choice, ideally before pregnancy6

• Risk of heart block from AVNRT ablation may mean 
medical therapy is preferred

• Maintenance drugs: beta-blockers, flecainide, amiodarone5

Atrial Flutter
• Associated with significant heart disease
• Atrial rates 240–400 bpm
• Generally ventricular rate about half atrial rate
• Can impede cardiac output, allow atrial thrombus forma-

tion and risks systemic embolisation7

Non-pregnancy treatment:

• Catheter ablation if possible

• Anticoagulation and rate control with digoxin or beta-
blocker for chronic flutter

• Amiodarone for cardioversion and prevention6,8

ATRIAL FIBRILLATION
Rapid, chaotic depolarisation of the atria (300–500 bpm) with
variable atrio-ventricular conduction.

• May be idiopathic or related to underlying cardiac disease
• Increased risk of thrombo-embolism1

• May be asymptomatic with low-ventricular-rate response

Treatment is as per atrial flutter.

Ventricular Tachycardia (VT)
Rapid rhythm emanating directly from the ventricles.

• More common in women with structural/ischaemic heart
disease or long QT syndrome3

• Rarely asymptomatic
• Palpitations, dyspnoea and syncope
• Increased risk of sudden death1

• Long QT syndrome hereditable

Non-pregnancy treatment:

• Treatment of underlying disease
• Catheter ablation if possible
• Anti-arrhythmic medication tailored to cause
• Implantable pacemaker or defibrillator

Treatment in pregnancy is as for pre-pregnancy, but avoid
amiodarone and excessive radiation exposure if possible.

Bradycardia

• May be sinus bradycardia
• Present in otherwise normal individuals
• Common in well-trained athletes and during deep sleep9

• Rarely, it may be related to myocardial disease
• Can be vagally induced5

Non-pregnancy treatment: ignore if asymptomatic, otherwise
it generally responds to atropine or adrenaline9 and rarely
needs a pacemaker5.

Treatment in pregnancy generally consists of pacemaker
insertion.

PRE-CONCEPTION ISSUES AND CARE

• Many conditions now amenable to catheter ablation
which should be performed pre-pregnancy if possible10

• Avoid amiodarone if possible due to fetal thyroid disease
and its long half-life11,12

• Discuss hereditable conditions, e.g. long QT syndrome
• Beta-blockers may cause slight reduction in fetal weight
• Discuss risks/benefits of warfarin individually
• Optimise treatment of underlying heart disease but avoid

ACE inhibitors
• Balance between symptoms and fetal risk
• General health promotion: smoking cessation, weight

loss, healthy diet, BP measurements, cholesterol level,
encourage exercise and avoiding stress
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Pregnancy Issues
• New onset arrhythmias are common in

pregnancy13

• Pre-existing arrhythmias increase
• Low incidence of serious arrhythmia14

Supraventricular tachycardia
• Premature atrial beats are present in 50%

pregnant women, being generally well 
tolerated14

• WPW, AVNRT may worsen with catheter
ablation required for uncontrollable, or life-
threatening, symptoms

• Digoxin, adenosine and beta-blockers are
generally safe, but amiodarone best avoided
due to fetal thyroid toxicity

Ventricular arrhythmia, atrial fibrillation/flutter
• Frequently indicates underlying heart dis-

ease needing to be excluded or treated, e.g.
hypertrophic cardiomyopathy, ischaemic
heart disease; these are high risk indicators
for sudden death15

• Long QT syndrome and Brugada syndrome
are also life threatening and need accurate
diagnosis and treatment3,16

Atrial flutter/fibrillation is commoner in
patients with atrial septal defects and atrial
scars from surgical repair. Catheter ablation for
this is possible, but complex, with prolonged 
X-ray exposure. Therefore, it is generally 
managed medically with rate control and 
anticoagulation during pregnancy.

Automatic implantable cardio-defibrillators:
• Limited literature but no device or therapy

complications are reported
• Implantation is possible during pregnancy

if indicated, such as ARVD

Bradycardia
Pathological bradycardia is rare in pregnancy.
It is usually benign, but heart block may require
pacemaker insertion.17

Labour Issues
• Tachycardia – manage according to symp-

toms and haemodynamics
• Bradycardia – usually transient and due 

to vagal stimulation; atropine/adrenaline
useful

Postpartum Issues
• If occurrence was for first time in preg-

nancy, postnatal follow-up is required

Medical Management and Care
For new onset arrhythmias:
• ECG – note that arrhythmia might have subsided by time ECG done!
• Symptom diary and 24-hour Holter monitor
• Serum investigations in order to exclude metabolic abnormalities,

particularly hyperkalaemia, acidosis and hypoxaemia
• Try simple measures first, such as vagal stimulation for tachy-

cardia
• Asymptomatic arrhythmia should not be treated unless life 

threatening
• Recurrence of arrhythmias has adverse fetal or neonatal effects14

• Digoxin or beta-blockers for first line management10,18. Although
beta-blockers cross the placenta and can potentially result in fetal
bradycardia, hypoglycaemia, premature labour, low birth weight
and metabolic abnormalities, they are usually well tolerated during
pregnancy and are widely used19

• Adenosine is safe in second and third trimesters20 but needs to be
given by experienced practitioner in a monitored area with equip-
ment ready for resuscitation; continual electronic fetal monitoring
(EFM) to observe for fetal bradycardia14,15

• DC cardioversion if haemodynamically unstable5

• EFM throughout due to the small risk of fetal arrhythmia
• If catheter ablation required, safest period is third trimester1

• Exclude hyperthyroidism
• Be alert to risk of thrombo-embolism especially with atrial fibrilla-

tion or flutter21

Midwifery Management and Care
• Recognise signs and symptoms (breathlessness, chest pain, 

pre-syncope)
• Take accurate history of onset, frequency and duration to differenti-

ate from physiological symptoms of advancing pregnancy
• Rule out pre-existing anaemia
• Give advice about avoiding stimulants such as caffeine, cigarettes

and alcohol and illicit drug use
• Remember may be more symptomatic in third trimester and refer
• Women with severe arrhythmia and who are unstable should be on

coronary care unit where more familiar with drugs and treatments
• Assist with vagal manoeuvres – educate woman that the Valsalva

manoeuvre, or cold drink, may terminate the episode
• Assess fetal growth if woman on beta-blockers

Medical Management and Care
• Monitor with ECG, only treat if symptomatic13

• Blood samples for U&E and cardiac enzymes

Midwifery Management and Care
• Avoid Valsalva manoeuvre as this can worsen bradycardia
• Care with epidural
• PO2 monitoring
• Continual pulse and blood pressure monitoring
• Continual EFM for fetal bradycardia secondary to beta-blockers

Medical Management and Care
• If condition persists, or worsens, initiate ongoing ECG monitoring
• Referral for investigation

Midwifery Management and Care
• Neonatal care – monitor carefully for metabolic abnormalities espe-

cially hypoglycaemia and thyroid function12,22
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4.8 Ischaemic Heart Disease:
Angina and Myocardial Infarction

Incidence
1:10,000–1:30,000; incidence is increasing four-fold
according to the 2003–2005 CEMACH report1,2

EXPLANATION OF CONDITION

Ischaemic heart disease is due to inadequate myocardial
blood flow related to coronary arterial narrowing. This 
may be temporary, angina pectoris (angina), or permanent,
myocardial infarction (MI). It manifests as chest pain or 
discomfort, and may radiate to the left arm or jaw. It is accom-
panied by feelings of constriction/suffocation. Angina is 
generally precipitated by exertion or stress, but more severe
cases may present at rest. The pain of myocardial infarction is
generally more severe and may be accompanied by sweating,
nausea and a feeling of impending death or collapse.

Coronary artery disease is due to gradual and incomplete
occlusion of the coronary vessels by fatty deposits, (athero-
matous plaques) accumulating in the endothelial cells lining
the arterial walls. Symptoms occur when myocardial oxygen
demands exceed possible supply.

Complete occlusion of a diseased coronary artery may occur
suddenly due to clot formation within the narrowing (coronary
thrombosis). It may also arise from coronary artery spasm, or
dissection of coronary arteries2. The supplied myocardium
will infarct (die) unless the obstruction is relieved rapidly.

Risk Factors for Ischaemic Heart Disease in Women
• Age >35 yr – but 10% women with MI are under 351

• Cigarette smoking – and cardiac effects are more pro-
nounced in pregnancy3

• Obesity, diabetes or cocaine abuse
• Family history of cardiovascular disease4

• Hypertension
• Ethnicity – Black and Asian women have higher risk3

• In pregnancy, risk is increased by:
– pre-eclampsia and eclampsia
– phaeochromocytoma
– sickle cell and collagen vascular disease3,5

– infection and postpartum haemorrhage (PPH)6

Presentation in Pregnancy
• Can be confusing as chest discomfort, nausea and breath-

lessness are common in pregnancy and may be confused
with gastro-oesophageal reflux (heartburn)

• Typical presentation – ischaemic chest pain with an abnor-
mal ECG and elevated cardiac enzymes (MI)

• Symptoms may be masked/unclear during labour or
delivery

• ECG and cardiac enzymes can be insensitive
• Cardiac specific troponin I greater than 0.15 ng/ml is 

a more specific indicator of myocardial infarction than
creatinine kinase muscle–bone (CK–MB) levels, which
increase during normal labour6,7

• Differential diagnosis of ischaemic chest pain includes hae-
morrhage, sickle crisis, pre-eclampsia, acute pulmonary
embolism and aortic dissection – be aware of systolic
hypertension2

• There may be no symptoms at all (especially in diabetics)
with the presentation as for cardiomyopathy

COMPLICATIONS

Associated with exacerbation of angina in pregnancy or pro-
gression to de novo myocardial infarction are:

Risk for Childbearing
High Risk – maternal mortality rate of 37%
33% maternal cardiac disease deaths are ischaemic2,7

• Arrhythmias
– ventricular tachycardia/fibrillation
– heart block

• Haemodynamic problems
– pericarditis
– tamponade
– LVF
– cardiogenic shock
– acute mitral regurgitation

• Mortality is 37–50% in pregnancy, with greatest risk if:
– the infarct occurs late in pregnancy
– the woman is under 35 years of age
– pulmonary/amniotic fluid embolism, haemorrhage,

placental abruption, eclampsia, or drug toxicity arise

Sudden severe chest pain in a previously fit pregnant woman
may be caused by dissection of the aorta +/− coronary arterial
dissection. If suspected, withhold thrombolytics and immedi-
ate CT/coronary angiography.

• The indication for coronary intervention depends on the
site and apparent size of the evolving infarct

• Acute aortic dissection itself requires urgent surgery

NON-PREGNANCY TREATMENT AND CARE

• Reduction of obesity, smoking cessation and statins
• Glyceryl trinitrate (GTN) spray or tablets – administered

under the tongue
• Early recognition and treatment of MI by history taking,

ECG results and raised cardiac enzymes
• Drug therapy includes aspirin, beta-blockers, ACEI, 

calcium channel blockers and statins
• Treat pain, nausea and vomiting
• Early thrombolysis/intervention improves outcome in MI
• Basic and advanced life support
• Angioplasty2

PRE-CONCEPTION ISSUES AND CARE

• Previous coronary bypass surgery does not of itself con-
traindicate pregnancy

• Impaired LVF is one of the main determinants of maternal
and neonatal outcome1

• Seek expert cardiological input:
– echocardiography to evaluate left ventricular ejection

fraction and exclude structural anomalies
– coronary angiography to ascertain disease severity

+/− angioplasty/stenting
– echocardiography and exercise testing three months

prior to stopping contraception is helpful
• Optimise medication prior to cessation of contraception:

– ACE inhibitors contraindicated
– aspirin9, beta-blockers and GTN to be encouraged as

directed
• Promote smoking cessation
• Encourage daily exercise and weight reduction/control
• Advocate diet low in fat, salt and cholesterol
• Advise on stress avoidance, including control measures

e.g. deep breathing, muscle relaxation and imagery
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4.8 Ischaemic Heart Disease: Angina and Myocardial Infarction 43

Pregnancy Issues
IHD has a rising incidence1,2, with midwives
increasingly likely to see women with angina
or myocardial infarction. Smoking, obesity,
diabetes mellitus, increasing maternal age
and familial lipid disorders are responsible.

Recent myocardial infarction:

• Low dose aspirin advised9

• Risk of complications high: cardiac arrhy-
thmias (PVC), ventricular tachycardia 
or fibrillation, bradycardia, pericarditis,
tamponade, LVF, mitral regurgitation,
ventricular septal defect, free wall rup-
ture, systemic or pulmonary embolism
and cardiogenic shock10

• Some women may develop symptoms
during pregnancy and need investigation
and treatment to maintain sufficient
coronary flow reserve to survive the
pregnancy; timely and expert cardiolo-
gical input are crucial

• Severe chest pain requiring opiate ana-
lgesia must be investigated by CT chest/
MRI/echocardiogram2

• Diabetic women require attention as they
may have ‘silent’ myocardial ischaemia

• Discuss genetic consequences of having
a child with a hereditary genetic predis-
position to premature ischaemic heart
disease

Labour Issues
• Vaginal delivery avoids surgical stress,

reduces blood loss and risk of infection
and permits early ambulation

• Use of instrument delivery and regional
analgesia reduce the second stage and
some elements of unpredictability

• Recent MI – if possible delay delivery
until the infarct has time to heal, as mor-
tality is higher within two weeks of
event11,12

• Ergometrine is best avoided as it can
cause coronary artery spasm13

• Caesarean section with an epidural may
be more appropriate if the infarct is
recent14

Postpartum Issues
• Spontaneous coronary artery dissection

most common cause of MI in postnatal
period15

• Avoid ergometrine, as it can cause coro-
nary artery spasm13

• Thrombolysis is generally contraindi-
cated with acute MI, as it increases the
risk of haemorrhage

• Oestrogen-based contraception is con-
traindicated due to risk of venous
thrombo-embolism (VTE)

Medical Management and Care
• Close cardiological supervision is essential
• Beta-blockers, aspirin/heparin, nitrates and calcium antagonists are

reasonably safe1 as needed (Appendix 4.3)
• If acute MI suspected, diagnosis based on ECG and troponin I levels (as

CK–MB unreliable peripartum)
• Echocardiography helpful to assess LV function, regional wall motion

and valvar abnormalities and guide management
• Coronary angiography/angioplasty/stenting may be needed7

• Thrombolytic therapy for life-threatening massive, acute MI has been
used to favourable effect, but risks haemorrhagic complications1,7

Midwifery Management and Care
• Careful booking history, noting drug regime and symptoms
• Book at a consultant unit
• Refer to maternal medicine clinic, and re-refer to the cardiologist those

with known disease or risk factors and ischaemic-sounding chest pain
• Advise limited physical activity +/− salt and fluid intake; self-weigh
• Monitor BP, pulse, oedema etc. for pre-eclampsia/CCF
• Remember angina can present for the first time in pregnancy, hence

significant chest discomfort should not be dismissed as ‘heartburn’
• Counselling and support re challenges of motherhood with an underly-

ing cardiac condition, and any potential interventions
• Effective communication with the multi-disciplinary team
• Support smoking cessation programmes
• Clinical assessment of fetal growth and wellbeing supplemented by

ultrasound growth, liquor volume and Doppler to exclude IUGR
• If the mother reports angina symptoms associated with driving, report

to the medical team and advise the mother that she should cease 
driving until the cardiologist has reviewed her condition16

Medical Management and Care
• Agree care plan between mother and all team members
• Carefully document in records: delivery options, drug, fluid and mon-

itoring regimes and methods
• Anticoagulants discontinued 12–24 hrs prior to regional anaesthesia
• Plan a strategy for potential primary or secondary haemorrhage

Midwifery Management and Care
• Feto-maternal monitoring by: EFM, ECG, BP, pulse, respirations
• IV access, strict fluid balance
• Supplementary oxygen and saturation monitoring if indicated
• Left or right lateral position advised
• Use compression (TED) stockings
• Monitoring of analgesia requirement and effectiveness
• Careful use of oxytocic drugs, avoid ergometrine (coronary spasm)
• Resuscitation skills and equipment to hand
• Avoid active closed glottis ‘pushing’; passive descent is beneficial
• Assist with operative delivery and support the mother

Medical Management and Care
• Observe for exacerbation of the underlying condition and arrhythmia
• Consider drug regimes and breast-feeding (Appendix 4)
• Advise on future pregnancy options, and contraception choice

Midwifery Management and Care
• Continue vital signs observations 1/4-hourly post birth until stable
• Continue with fluid volume assessment and watch for bleeding
• Avoid ergometrine for PPH, unless life threatening
• TED stockings, and administer prescribed anticoagulants
• Encourage rest and avoiding exertion
• Diet – well balanced, high iron and fibre content (avoid constipation)
• Consider social support issues
• Reinforce contraceptive advice, explaining use of POP or IUCD
• Encourage rest and gentle mobilisation
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4.9 Pulmonary Hypertension and Eisenmenger’s Syndrome

Incidence
1:20,000 of which approximately 6% appears to be familial1,2

Risk for Childbearing
High Risk – maternal mortality ≥56%9

EXPLANATION OF CONDITION

Pulmonary hypertension (PH) is progressive elevation of pul-
monary artery pressure leading to right ventricular failure
and death. It is due to increased pulmonary vascular resis-
tance impeding blood flow through the lungs. It is defined as
an elevated mean pulmonary artery pressure of 25 mmHg or
greater at rest or 30 mmHg with exercise. This is commoner in
women, aged 30–40, with a ratio of female to male of
1.7–3.5:13.

Classification4

• Pulmonary arterial hypertension (PAH)
• PH with left heart disease
• PH with lung disease and hypoxaemia
• PH due to thrombotic/embolic disease
• Miscellaneous

Pulmonary Arterial Hypertension
Pulmonary arterial hypertension is due mainly to changes 
in the pulmonary arterioles. It may be idiopathic (IPAH) or
familial (FPAH), often with autosomal dominant inheritance,
and there may be worsening of the disease in subsequent 
generations5. PAH is often associated (APAH) with one or
more triggering factors (+/− a genetic pre-disposition),
resulting in endothelial injury, vasoconstriction and vascular
remodelling. The main triggers are:

• Connective tissue diseases such as scleroderma, CREST,
rheumatoid arthritis, and SLE

• Congenital systemic to pulmonary shunts (mainly 
cardiac)

• Portal hypertension6,7

• Viral infection – especially HIV
• Drugs and toxins, especially appetite suppressants
• Pulmonary veno-occlusive disease
• Persistent pulmonary hypertension of the newborn
• Miscellaneous triggers, e.g. autoimmune and storage 

diseases

Signs and Symptoms
The signs and symptoms are usually insidious, with
advanced presentation, with several years elapsing prior to
diagnosis.

• Dyspnoea main symptom until late in the disease
• Pre-syncope or syncope
• Chest pain and palpitations
• Cyanosis if atrial shunting present
• Raised jugular venous pressure, right-ventricular heave,

loud pulmonary component of the second heart sound,
tricuspid or pulmonary regurgitant murmurs and right
heart failure (see above) occurs late8

Eisenmenger’s Syndrome
Eisenmenger’s syndrome is the end-stage reaction of the 
pulmonary vasculature to the increased pulmonary blood
flow (and pressure) from systemic to pulmonary shunting in
congenital heart disease. There is usually severe cyanosis 
and restricted effort tolerance.

COMPLICATIONS

• Mortality from PAH is high, with <3 year from diagnosis
to death, mainly from RV failure or sudden death; some
treatments now available which may improve this

• Patients with Eisenmenger’s syndrome generally survive
longer due to preserved RV function

• Pregnancy is very poorly tolerated, irrespective of cause
of PAH, with mortality >50%10

NON-PREGNANCY TREATMENT AND CARE

Screening, with ECG and echocardiography, should be
offered to women with a family history of PAH, as well as
those with HIV, scleroderma or other known triggers.

Drug Treatment

• Pulmonary vasodilator therapy – nifedipine of benefit in a
small group with reactive pulmonary vasculature; iv or
inhaled prostenoids may also be of long term benefit but
are very expensive and have major lifestyle implications

• Anticoagulants – warfarin reduces risk of pulmonary
thrombosis and may be life prolonging11

• Phosphodiesterase 5 inhibitors, such as sildenafil (Viagra®),
and endothelin receptor antagonists, such as bosentan
(Tracleer®), are more recent therapies (Appendix 4.3)

• Diuretic therapy reduces breathlessness and oedema
• Oxygen therapy may be required, often overnight

Interventions
• Atrial septostomy may be life saving when there is severe

PAH: enlargement of the foramen ovale (between the atria)
permits right-to-left shunting which augments cardiac
output, albeit at the expense of cyanosis

• Heart–lung or double lung transplant, once drugs and
therapy become ineffective

PRE-CONCEPTION ISSUES AND CARE

• Advise strongly against pregnancy12

• Contraceptive advice – sterilisation, progesterone only
oral contraceptive pill, Mirena (progestogen eluting) coil

• Genetic counselling
• Management of underlying diseases

If Pregnancy Occurs

• Prompt liaison with specialist PAH unit (most patients are
already under their care but denial can be a problem)

• Termination of pregnancy – rapid referral with specialist
anaesthesia if instrumentation required

• Supportive treatment with nebulised iloprost, oxygen
therapy, anticoagulation, etc. is possible but carries a very
high risk to mother and fetus (Appendix 4.3)

• Bosentan is contraindicated as it is teratogenic
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Pregnancy Issues

Consider termination of pregnancy:
• Risk of heart failure
• Ensure women have made informed

choice if they plan to continue
• Prior treatment with pulmonary vas-

cular therapy for over a year with
improved right ventricular function
slightly improves outcome but there is
still considerable risk

• Limited experiences of newer therapies
with pregnant women especially first
trimester (some cases teratogenic in 
animal studies)8

• Low cardiac output state means women
cope poorly with physiological changes
of pregnancy

• Fetal morbidity and mortality are con-
siderable, with premature delivery and
restricted fetal growth occurring in 50%
of cases

• Only 15–25% pregnancies reach term

Labour Issues
• One of the times most at risk
• Cardiac intensive care setting – if on

delivery unit skilled professionals at
hand, close team work essential

• Pulmonary artery pressure monitoring
may be useful during delivery and sev-
eral days afterwards

• Prepare resuscitation equipment, plus
ventilation with inhaled nitric oxide

• Dangers:
– post-operative or delivery fluid shifts
– high-risk time for sudden death

• Spontaneous labour is preferred, but induc-
tion is safe using prostaglandins13

• Operative delivery may be indicated
• Regional analgesia advantageous, but not

single spinal analgesia (hypotension risk
– right ventricle inadequate response)8

Postpartum Issues
• Mortality high in the postnatal period
• Care in intensive care for at least a week
• Risk of pulmonary oedema
• Sudden death risk due to right heart 

failure
• Follow-up with cardiology team is

essential to assess heart function
• Providing information to family members

frequently, concisely and honestly14

• Counselling re risks of another pregnancy
• Contraception – advise about sterilisation

(but risks with surgery): intrauterine
system or subdermal implant are as
effective12

Medical Management and Care
• Contact and refer to the national designated specialist centre
• Drug therapies: prostaglandin therapy, e.g. iv or nebulised iloprost
• Newer treatments may be teratogenic, but calcium channel blockers,

e.g. nifedipine, may be helpful
• Monthly specialist appointments; as pregnancy progresses more 

frequent – exercise capacity, oxygen saturation, ‘echo’, etc.
• Multi-disciplinary team approach
• Early hospital admission may be appropriate
• Fetal growth and development – clinical assessment and ultrasound

and Doppler studies
• Anticoagulant therapy

Midwifery Management and Care
• Urgent referral to consultant unit and cardiologist team; should be

referred to specialist referral centre or own team contacted
• Support of family and woman
• Consider legal issues, especially guardians for the baby if the parents

are unmarried and there is an adverse outcome
• Support if needed for additional appointments, especially if travelling

to regional centres
• Preparation for hospital admission and prolonged stay
• Recognition of signs and symptoms of heart failure
• Promote a healthy and nutritious diet
• Preparation for a growth restricted and pre-term baby

Medical Management and Care
• Labour birth plan made early in collaboration with the combined team

and woman/family, documented clearly in the case notes and adhered
to; an ITU bed must be booked

• Pre-term birth is likely for worsening maternal condition
• Planned lower section caesarean section (LSCS) in many cases with

team all available8

• LSCS may be in general/cardiac theatres; closer to ITU if needed
• Invasive monitoring arterial line CVP
• Stop anticoagulants pre-delivery/regional anaesthesia

Midwifery Management and Care
• Intensive monitoring of ECG, CVP, BP, pulse, respirations and oxygen

therapy with saturation monitoring and arterial blood gases
• Foley catheter hourly readings; accurate fluid balance, avoid overload

and early recognition of reduced urine output
• Continual EFM, risks of IUGR and/or pre-term birth
• Vaginal birth may be possible but elective LSCS is more usual as early

induction of labour is often not possible
• Lateral tilt for labour, compression stockings, passive exercises
• Second stage – avoid ‘bearing down’; forceps/ventouse electively
• Third stage – avoid or minimise oxytocic drugs; either physiological

third stage or carefully titrated oxytocin with careful monitoring10 to
minimise blood loss

Medical Management and Care
• Oxygen therapy, thrombo-embolism prophylaxis, fluid balance, and

observations remain vital
• Inhaled nitric acid and/or iv prostacyclin is continued or initiated8

Midwifery Management and Care

Immediate – close monitoring continues, plus:
• Regular visits from the midwifery team if the mother is on ITU
• Advice re maternal–infant interaction, photos/video of baby (may be

in SCBU or NICU dependent on gestation)
• Lactation – advice with support re breast-feeding/pumping/timing

related to drug therapy

Longer term:
• Support with recovery and the practical aspects of baby care
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4 Heart Disease
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EXPLANATION OF CONDITION

Breathlessness is the sensation of feeling out-of-breath or
unable to catch your breath. The normal respiratory rate is
12–20 breaths/minute at rest. A persistent respiratory rate 
at rest >24 breaths/minute is abnormal1.

Breathlessness in pregnancy is extremely common and
may reflect the normal anatomical and physiological changes
that occur in pregnancy or may be a consequence of an under-
lying pathology.

The normal changes of pregnancy that may influence the
respiratory rate, perception of breathlessness and decreased
exercise capacity comprise:

• Increase in weight
• Elevation of the diaphragm by up to 4 cm, although its

excursion is not impaired
• Capillary enlargement throughout the respiratory tract

with increased mucosal oedema and hyperaemia
• Increased transverse and antero-posterior diameter lead-

ing to an increase in the sub-costal angle and up to 7 cm
increase in chest circumference

• 20% increase in oxygen consumption
• 15% increase in maternal metabolic rate
• Increased tidal volume but normal respiratory rate
• Increased progesterone leading to hyperventilation
• Increased free cortisol

Pathological Causes of Breathlessness

• Respiratory disease:
– asthma
– chest infection and/or pneumonia
– thrombo-embolic disease
– interstitial lung disease, e.g. sarcoid or secondary to a

connective tissue disorder
– pneumothorax
– amniotic fluid embolism

• Cardiac disease:
– arrhythmias
– ischaemic heart disease
– cardiomyopathy

• Endocrine disease:
– diabetes mellitus leading to hyperventilation in the

setting of acute ketoacidosis
– acute thyrotoxicosis

• Haematological:
– chronic anaemia
– acute haemorrhage

• Renal disease:
– hyperventilation to compensate for metabolic acidosis

secondary to acute renal failure

This list is not exhaustive and further details on all of these
conditions are outlined in the relevant chapters.

COMPLICATIONS

Breathlessness is experienced by 60–70% of women during
pregnancy, especially in the second and third trimesters.
Physiological breathlessness does not cause complications.

Breathlessness due to a pathological cause can result in
complications and these are detailed in the chapters relating
to specific conditions.

NON-PREGNANCY TREATMENT AND CARE

Breathlessness is a normal physiological response to exercise.
However, breathlessness at rest and breathlessness in res-
ponse to minimal exercise out of proportion to an individual’s
normal level of fitness needs to be investigated. When a
pathological cause of breathlessness is suspected, a detailed
history and examination need to be taken.

First line investigations should include:

• Full blood count
• Renal function
• Glucose
• Simple lung function tests
• Urine dipstick
• Chest radiograph

Additional tests may include:

• D-dimers
• ECG
• Full lung function tests
• Thyroid function tests
• Computed tomography of the chest, with or without pul-

monary angiography
• Echocardiogram
• Detailed cardiopulmonary exercise testing

Treatment should be directed at the specific cause. In the set-
ting of hyperventilation, physiotherapy to instruct patients in
breathing control techniques may be of benefit.

PRE-CONCEPTION ISSUES AND CARE

Whether the cause of breathlessness has pre-conception
implications is dependent upon the cause of the breathless-
ness, and the reader needs to refer to the individual chapters
on the management of specific conditions that can cause
breathlessness.

Strongly encourage smoking cessation.

5.1 The Breathless Pregnant Woman

Incidence/prevalence
60–70% pregnant women, either as a normal physiological
response or due to underlying pathology

Risk for Childbearing
Low Risk – physiological causes
Variable Risk – pathological causes

9781405151689_4_005.qxd  7/6/08  11:32 AM  Page 48
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Pregnancy Issues
In most cases breathlessness in pregnancy
is due to a normal physiological response2.
Pathological causes need to be considered
when there is a clinical suspicion.

The risk–benefit ratio of investigations for
breathlessness needs to be evaluated. Most
radiological investigations expose the woman
and baby to radiation, which needs to be 
minimised, but chest radiography is generally
regarded as safe.

In extreme circumstances, in the setting of
respiratory failure, whether the woman and
baby are sufficiently oxygenated needs to be
considered.

Labour Issues
Breathlessness is very common in labour, but
breathlessness in early labour that is not associ-
ated with contractions is unusual. This, together
with other symptoms or abnormal vital signs
should alert the carer to potential pathological
causes of breathlessness.

Early referral to a doctor is indicated in the
setting of pathological breathlessness because
delivery options need review.

Postpartum Issues
Breathlessness in the postpartum period 
is unusual and is likely to reflect a patho-
logical cause such as pulmonary emboli or
haemorrhage.

Breathlessness in combination with changes
in vital signs is suggestive of a serious com-
plication. The move towards early discharge
after delivery places even more importance on
the postnatal examination by the midwife in
the community.

Medical Management and Care
• If a pathological cause is suspected the woman needs to be invest-

igated2 and, in particular, conditions that are more common in 
pregnancy, e.g. pulmonary emboli, need to be considered

• Treatment needs to be specific for the cause of breathlessness but the
potential risks of treatment need to be considered, e.g. antibiotic choice
for pneumonia

• Details of the management of specific conditions are outlined in the
other relevant chapters

Midwifery Management and Care
• The midwifery care needs to be tailored to the woman’s needs. This

should be focused on education through antenatal care and support
for physiological breathlessness. With pathological breathlessness
this will involve referral to a consultant obstetrician to assess the
woman’s case and need for further investigations

• Regular antenatal appointments with the community midwife to
ensure that the baby is not compromised and to ensure the woman’s
health does not deteriorate

• At all stages of pregnancy, whether at the booking visit or mid-
trimester the midwife must recognise any complications and give full
explanations of these and potential consequences to the mother. This
is important in order for her to make informed decisions about where
she may want to give birth. If she had intended to give birth at home
or in a midwifery-led unit this may not be the most appropriate place

Medical Management and Care
• In the setting of pathological breathlessness, augmented labour or

early caesarean section may need to be considered

Midwifery Management and Care
• On admission to delivery suite the midwife needs to make an initial

assessment of her immediate condition and needs
• This should involve basic observations – recording of maternal pulse,

blood pressure, temperature and respiratory rate
• Take a detailed history taking into account any investigations which

may recently have been carried out
• Carry out abdominal palpation and auscultation of the fetal heart. If

maternal or fetal observations are outside of normal parameters then
the midwife should refer to a doctor for further advice. This is also
true if the woman has been admitted to a midwifery-led unit or is
labouring at home

• If pathological breathlessness is suspected then the baby needs to be
continuously monitored with maternal vital signs recorded at more
frequent intervals

Medical Management and Care
• Postpartum breathlessness should be taken seriously
• It is important to be mindful of the potential pathological causes of

postpartum breathlessness, e.g. pulmonary emboli or anaemia
• A low threshold for seeking further medical advice is required

Midwifery Management and Care
• The midwife needs to be mindful of the potential seriousness of a

woman with postpartum breathlessness
• A mother with signs of breathlessness should not be discharged from

hospital without having first had a medical review
• Once home, thorough postnatal examinations with astute observa-

tion of the physical condition should be conducted. Where necessary
instigate appropriate investigations and refer to the primary care
physician, or as an emergency to hospital, as warranted
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5.2 Asthma

EXPLANATION OF CONDITION

Asthma is a common condition in western societies, affecting
up to 15% and its prevalence and incidence are increasing.

Asthma is a chronic inflammatory disease of the airways,
which is characterised by intermittent episodes of wheeze,
shortness of breath, chest tightness and cough. It is a variable
disease in which, in response to certain stimuli, or triggers,
inflammation and structural changes occur in the lungs. This
causes airway hyper-responsiveness and variable airflow
obstruction leading to the symptoms described. Symptoms of
asthma tend to be variable, intermittent and worse at night.

Patients suffer from flare-ups or exacerbations of their 
disease either in response to an acute infection, which is 
usually viral in origin, or due to poor control of their airway
inflammation.

Triggers for Asthma

• Smoking
• Allergens, e.g. house dust mite, pollen, etc.
• Exercise
• Occupational exposure
• Pollution
• Drugs, e.g. aspirin, beta-blockers, including eye drops

and as part of an anaphylactic response to other drugs
• Food and drinks such as dairy produce, alcohol, peanuts

and orange juice
• Additives such as monosodium glutamate and tartrazine
• Medical conditions, e.g. rhinitis and gastric reflux
• Hormonal, e.g. pre-menstrual conditions and pregnancy

There is a strong link between asthma and atopy (the tend-
ency to become sensitised to allergens and to develop allergic
disease).

COMPLICATIONS

Asthma is a major burden not only on the patient, but also 
for health care provision and on society, causing time off
work.

There are currently around 1500 asthma deaths per year.
Many factors are believed to be responsible for these, including:

• A long history of asthma
• Marked peak flow variability
• Non-adherence to medication, especially inhaled 

corticosteroids
• Psychosocial problems
• Previous admissions with asthma, particularly if venti-

lated or if life-threatening features were present

The majority of asthma deaths occur in patients who present
late for treatment, often despite having symptoms. Poor
patient education, an underestimation of the severity of the

asthma by both the patient and the health care professional
and inappropriate treatments have also been implicated in
asthma deaths. On occasion, fatal attacks occur rapidly with
little time for intervention, but this is uncommon3,4.

NON-PREGNANCY TREATMENT AND CARE

British Thoracic Society (BTS) guidelines for the management
of asthma have been in existence since the 1990s. These are
now living guidelines and can be accessed through the BTS
website (www.brit-thoracic.org.uk).

Aims of Asthma Management

• Control of symptoms
• Prevention of exacerbation
• Achievement of the best pulmonary function for the

patient with minimal side effects

Good Asthma Care5

• Correct diagnosis: a history consistent with a diagnosis of
asthma, supported by objective tests and after considera-
tion of possible differential diagnoses

• Control of symptoms
• Pharmacological management – in a stepwise manner
• Non-pharmacological management: avoidance of triggers6

• Smoking cessation advice: to avoid fixed airway obstruc-
tion in later life6

• Self-management: essential for any chronic disease6

In a third of patients symptoms will get better, in a third
symptoms will worsen and in a third they will stay the same.

PRE-CONCEPTION ISSUES AND CARE

It is important that women with asthma are optimally man-
aged in the pre-conception period. The treatment may require
review, and the woman might need to be re-referred to a spe-
cialist clinic. The Royal College of Physicians suggests three
questions3, which can be incorporated as part of the woman’s
assessment:

• Have you had difficulty sleeping because of your asthma
symptoms, including a cough?

• Have you had your usual asthma symptoms during 
the day, such as a cough, wheeze, chest tightness or
breathlessness?

• Has your asthma interfered with your usual activities, e.g.
housework, work, school, etc.?

50 S. E. Robson and J. Waugh

Incidence
10–15% of UK children and 5–10% of UK adults1

3–12% of pregnant women2

Risk for Childbearing
Variable Risk
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5.2 Asthma 51

Pregnancy Issues
• Poorly-controlled asthma confers an

increased risk to the mother and fetus2,7

• Asthmatic women are more at risk of low
birth weight neonates, pre-term delivery
and complications such as pre-eclampsia,
especially in the absence of actively 
managed asthma treated with inhaled
corticosteroids2

• There is no contraindication to most 
first-line treatments for asthma when
used in pregnancy

• Smoking cessation is an important part 
of general obstetric advice, but is import-
ant in asthma to reduce symptoms and
the efficacy of inhaled corticosteroids is
reduced in asthmatics who smoke

Labour Issues
• Acute, severe or life-threatening exacer-

bations of asthma during labour are
extremely rare

• Women who have been on regular oral
steroids may require hydrocortisone dur-
ing labour

• Ergometrine7, Syntometrine and prostag-
landin may cause bronchoconstriction
and should be used with caution

Postpartum Issues
Primary care physicians (GPs) can manage
most women with asthma, but women with
severe disease, particularly if systemic 
corticosteroids are considered, need to be
managed by respiratory physicians.

WHO recommends women should exclu-
sively breast-feed for at least six months8.
Whether breast-fed children have a reduced
risk of developing allergic disease including
asthma is contentious, but this does not
detract from the overwhelming benefit of
breast-feeding.

Medical Management and Care
Details about the management of asthma are available in the BTS/SIGN
guidelines (see Essential Reading this chapter).
• It is important to optimise the control of the woman’s asthma, as this

will reduce the potential of asthma-related morbidity during preg-
nancy. This includes addressing issues related to trigger factors and
adherence to medication

• Inhaled corticosteroids alone or in combination with long-acting bron-
chodilators are safe in pregnancy

• Leukotriene antagonists are relatively contraindicated in pregnancy
due to the lack of information about possible teratogenic effects. These
medications are rarely a critical part of asthma care and therefore
should not be initiated in pregnancy. Alternative therapy should be
considered

• Oral corticosteroids should be used for acute severe exacerbations
• Maintenance systemic corticosteroids should be reserved for women

with severe refractory asthma and need to be reviewed by respiratory
and obstetric specialists

Midwifery Management and Care
• Pregnancy does not appear to have a consistent effect on asthma con-

trol, which can either worsen or improve, hence, it should be stressed
to the woman that well-controlled asthma is better for baby and preg-
nancy outcomes

• Explain that asthma medication is generally safe in pregnancy
• Education about good control and adherence to medication is an essen-

tial part of early antenatal care
• In unstable asthma, shared care with obstetrician, midwife and GP is

advisable
• Advise women who smoke about the dangers and give appropriate

advice about smoking cessation
• Encourage attendance at parent-craft and relaxation classes
• Reinforce health education advice with appropriate leaflets (see

Appendix 5 for an example)

Medical Management and care
• In the absence of acute asthma, caesarean section should only be car-

ried out when indicated
• If anaesthesia is required then an epidural is preferential to a general

anaesthetic7

Midwifery Management and Care
• Advise women that acute asthma is rare in labour
• Women should continue their usual asthma medications in labour
• A mother who has well-controlled asthma should be able to have low

risk care, with labour managed normally by the midwife
• Normal pain relief can be given and Entonox is considered safe7

• Syntocinon is the preferable drug for active third stage management

Medical Management and Care
• Women need to continue on their regular medication
• It is unusual for asthma to become uncontrolled in the immediate post-

partum period
• Generally there are no changes in therapy requirements

Midwifery Management and Care
• Breast-feeding should be discussed in the antenatal period for the

mother to gain greater awareness of the long-term health benefits of
breast-feeding and feel more confident to try breast-feeding

• Advise the mother that food allergy appears less likely if foods are
introduced at a later stage

• As outlined for medical care above standard asthma therapy can be
used as normal during breast-feeding7
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5.3 Pneumonia and Chest Infections

EXPLANATION OF CONDITION

Pneumonia is an acute infection within the lower respiratory
tract occurring twice as often in the winter months as in the
summer.

COMPLICATIONS

Most cases of pneumonia are not severe and can be easily
managed at home with appropriate rest and, if necessary,
antibiotics. Complications are unusual but include:

• Severe respiratory failure requiring ventilatory support
and admission to intensive care

• Parapneumonic pleural effusion and empyema which
may require pleural intubation and drainage and some-
times surgery for decortication

• Abscess formation and embolic abscesses
• Generalised septicaemia

NON-PREGNANCY TREATMENT AND CARE

British Thoracic Society guidelines for the management of
community-acquired pneumonia1 have been in existence since
the 1990s. These are now living guidelines and can be ac-
cessed through the BTS website (www.brit-thoracic.org.uk).

The treatment of pneumonia is guided by an assessment of
the severity of the pneumonia and knowledge of the likely
causative pathogens1. This is often influenced by host factors,
epidemiological or circumstantial factors and geographical
variations.

In adults, 70% of community-acquired pneumonia cases
are caused by bacteria; atypical bacteria cause 20% of cases,
and 10% of cases are viral. Streptococcus pneumoniae is the
commonest pathogen found in around half of identified
cases. Other pathogens will vary in importance in relation to
host or environmental factors.

Hospital-acquired pneumonia is unusual in pregnancy and
mostly affects the elderly in hospital with multiple medical
problems. Hospital-acquired pneumonia is often due to the
aspiration of bacteria which then colonises the upper respir-
atory tract, often in association with impaired immunological
and mechanical host defences2.

Assessment
Severity of pneumonia is assessed by scoring one point for
each of these factors that are present1:

• Confusion
• Urea >7 mmol/l
• Respiratory rate ≥30/min
• Blood pressure (systolic <90 mmHg or diastolic ≤ 60 mmHg)
• Age ≥65 years

Interpretation of score:
• 0–1: likely suitable for home treatment
• 2: consider supervised hospital treatment

– short stay in-patient
– hospital supervised out-patient

• >3: manage in hospital as severe pneumonia
• 4–5: assess for intensive care unit admission

Treatment
Treatment includes supportive care such as bed-rest, analge-
sia, anti-pyretics, fluids and oxygen if required. In addition,
antibiotics are usually given empirically, guided by the sever-
ity of the pneumonia, but if there is microbiological confirma-
tion of the causative organism and sensitivities the antibiotic
therapy needs to be adjusted accordingly.

The empirical antibiotics of choice, based on severity, are as
outlined below1:

• Home-treated, not severe: Oral amoxicillin or, if peni-
cillin allergic, oral erythromycin or clarithromycin

• Hospital-treated, not severe (admitted for non-clinical
reasons or previously untreated in the community): as for
Home-treated, not severe

• Hospital-treated, not severe:
– either oral amoxicillin plus erythromycin or clari-

thromycin 500 mg bd
– or, if intravenous therapy is needed, use ampicillin

plus erythromycin/clarithromycin
– in cases of penicillin allergy, or where penicillin has

already been given, treat with either levofloxacin or
moxifloxacin

• Hospital-treated, severe: intravenous co-amoxiclav or
cefuroxime plus erythromycin or clarithromycin
– in cases of penicillin allergy use levofloxacin

PRE-CONCEPTION ISSUES AND CARE

Pneumonia is an acute infection and not a chronic condition
and therefore does not have significant pre-conception
effects. However, antibiotics do reduce the efficacy of the oral
contraceptive pill and women need to be advised about altern-
ative contraception whilst treated with antibiotics.

52 S. E. Robson and J. Waugh

Incidence
4:1000 per year – higher in older people

Risk for Childbearing
Variable Risk – except in the rare circumstances of severe
pneumonia or unusual complications
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5.3 Pneumonia and Chest Infections 53

Pregnancy Issues
Pneumonia is no more common in
pregnancy than at other times, but
requires prompt attention and, if
severe, may have serious complica-
tions compromising the woman and
baby3.

The selection of antibiotics needs
to be made while remaining cog-
nisant of potential teratogenic effects.

Labour Issues
Sufficient oxygenation of the woman
and baby need to be maintained.

Unless maternal oxygen satura-
tions are low, the woman should not
need additional oxygen therapy.

There is a risk of pre-term labour,
possibly related to pyrexia2.

Postpartum Issues
Potential complications of antibiotic
therapy need to be considered.

Medical Management and Care
• The management of pneumonia in pregnancy is essentially the same as for the

non-pregnant woman
• Care needs to be taken in the selection of antibiotics:

– penicillin, cephalosporin and macrolides safe in pregnancy
– quinolones, tetracycline and trimethoprim contraindicated

• Careful consideration required to consider the benefit to the woman with
severe pneumonia of using contraindicated antibiotics against the risk to the
fetus

Midwifery Management and Care
• If the midwife suspects that the woman may have a chest infection, initiate a

plan of care:
– send a sputum sample
– make an urgent referral to a doctor

• If the woman is being managed at home, antenatal home visits need to 
be increased to monitor progress, and adherence to medication should be
encouraged

• A further referral may need to be made if, after a course of treatment, symp-
toms have not improved

• Once the infection has cleared and the woman is back to her usual state of good
health she can be transferred back into low risk care

Medical Management and Care
• Severe pneumonia in late pregnancy is unusual and in the setting of acute 

respiratory failure caesarean section and respiratory support may need to be
considered

Midwifery Management and Care
• Support and monitoring of baby and woman need to be increased, including

continuous EFM
• The woman should have regular blood pressure, temperature, pulse, respir-

atory rate and oxygen saturations measured and documented appropriately
• With any findings outside normal parameters refer on to appropriate medical

staff
• In certain cases the midwife may need to prepare for a pre-term delivery

Medical Management and Care
• Pneumonia in the postpartum period needs to be managed as for pregnancy
• Quinolones, tetracycline and trimethoprim are contraindicated for a breast-

feeding woman

Midwifery Management and Care
• In the case of severe pneumonia the woman needs to be adequately monitored

in hospital
• If treated at home adherence to medication needs to be encouraged and advice

given about potential antibiotic-related side effects, such as diarrhoea, vomit-
ing and reduced feeding, in the breast-feeding child

• With good support from community midwives and other agencies (for ex-
ample breast-feeding support groups) there should be no reason why the
women should not be successful in breast-feeding

• Reassurance should be given that any side effects will be temporary and that
the benefit of long-term feeding outweighs the short-term inconvenience
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5.4 Tuberculosis

Incidence
1.7 billion affected and 3 million deaths worldwide per annum
6000 cases in England and Wales per annum, TB being
prevalent in cities with a high ethnic minority population

Risk for Childbearing
High Risk

EXPLANATION OF CONDITION

Tuberculosis (TB) is a bacterial infection, caused by
Mycobacterium tuberculosis, which is spread by direct contact
with an infected individual.

Initial infection with TB often occurs without symptoms,
although a positive tuberculin test may show that it has
occurred. Only 10–15% of those infected will develop clinical
disease over their lifetime, with the highest risk being in the
first year after infection. Tuberculosis can affect most parts of
the body, but most commonly presents as pulmonary TB1.

COMPLICATIONS

• TB is associated with significant morbidity and mortality
worldwide but in the UK due to careful management and
access to appropriate treatment death due to TB is unusual.

• The symptoms, signs and complications of TB relate to 
the sites in the body that are affected. Importantly, TB
medication may cause considerable morbidity and in rare
cases death so carers need to be mindful of potential com-
plications of treatment as outlined in the section below.

• 85% of post-primary TB affects the lungs and sufferers
may present with respiratory symptoms such as cough,
haemoptysis and breathlessness together with constitu-
tional symptoms like fever, night sweats and weight loss.

• Other sites of infection include:
– peripheral lymph nodes – usually presents with 

constitutional symptoms alone
– bones and joints – may present in any joint but most

importantly can affect the spine and may lead to cord
compression

– pericardium – may cause a large pericardial effusion,
which may compromise the function of the heart and
require drainage

– meninges – TB meningitis is rare in the UK but is asso-
ciated with significant mortality

– miliary TB – TB may become generally disseminated,
particularly in immunocompromised subjects, and
lead to miliary TB, which has a significant mortality

NON-PREGNANCY TREATMENT AND CARE

British Thoracic Society guidelines for the management of TB
have been in existence for many years2. These are now living
guidelines and can be accessed through the BTS website
(www.brit-thoracic.org.uk). Current NICE guidance can be
accessed through the same website. Due to the potential 
complications associated with treatment for TB, it is impor-
tant that the diagnosis should only be made in the presence of
a strong clinical suspicion together, where possible, with

microbiological confirmation of TB, histological evidence of
TB in tissue samples and a positive interferon-gamma test.

Patients diagnosed with active TB should be referred to an
appropriate physician trained in treating patients with TB.

The standard treatment regimen for TB is:

• Six months of isoniazid and rifampicin initially, plus
pyrazinamide and ethambutol for the first two months

• This regimen is appropriate for all types of TB except 
CNS infection, when treatment is for 12 months in com-
bination with corticosteroid therapy

• Multi-drug-resistant TB and atypical mycobacterial 
infections particularly associated with an immunocom-
promised host (e.g. a mother with HIV/AIDS), remain
unusual in the UK but pose a considerable challenge to
management and require close supervision by appropri-
ate specialists

Side effects from TB treatment are common, although serious
complications are rare.

Common side effects include:

• mild nausea
• rashes
• pruritus
• arthralgia
• orange discoloration of urine
• sweat (due to rifampacin)

Serious Side Effects
All of the first-line drugs except ethambutol can cause liver
toxicity. This is idiosyncratic and not dose-related. Therefore,
liver function is monitored with tests before and throughout
the treatment period.

Ethambutol can cause retro-bulbar neuritis, and acuity
needs to be tested before treatment. Patients and carers need
to be mindful of potential problems with vision and consider
stopping treatment and referring to an eye specialist should
problems arise.

Isoniazid can cause a neuropathy due to its effect on vita-
min B6 metabolism. Therefore, in patients where dietary
intake of this vitamin is a concern, vitamin supplementation
with pyridoxine should be given.

PRE-CONCEPTION ISSUES AND CARE

Due to the pressing need to treat TB, the medication is 
not contraindicated during pregnancy. However, women 
are advised not to consider pregnancy when undergoing
treatment.

TB medication reduces the efficacy of the oral contraceptive
pill and therefore women need to be advised about the use of
alternative contraception.

54 S. E. Robson and J. Waugh
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5.4 Tuberculosis 55

Pregnancy Issues
It is well recognised that treatment for 
pulmonary TB is safe in pregnancy.

There is better neonatal and perinatal
survival if treatment is adhered to3,4.

Even in multi-drug-resistant TB the
benefits of treatment outweigh the risks.
Of the small number of studies there seem
to be few if any teratogenic effects on 
newborns.

Transmission of pulmonary TB from
mother to baby is rare; there has only been
a single case report of a mother with
endometrial TB who transmitted TB to her
unborn baby.

Labour Issues
Issues in labour relate to the site and sever-
ity of infection.

Epidural anaesthesia will be 
contraindicated.

Postpartum Issues
Treatment needs to be continued.

Breast-feeding is not contraindicated.

Medical Management and Care
Medical management in pregnancy is the same as for a non-pregnant
patient3,4:
• Six months of isoniazid and rifampicin initially, plus pyrazinamide and

ethambutol for the first two months

Midwifery Management and Care
• It is now recommended that all new UK entrant pregnant women and

children under 11 have a Mantoux test; midwife should ascertain at the
booking visit that this has been done

• A pregnant woman with TB should have shared care with a TB specialist,
obstetrician (preferably in a joint clinic), midwife and GP

• Ensure adherence to treatment through regular antenatal visits
• If admitted to antenatal ward will need to be in a single room
• If multi-drug-resistant TB then should be in a specialist centre offering a

negative pressure room

Medical Management and Care
• Women established on anti-TB therapy are likely to have an uncompli-

cated labour
• If the woman has multi-drug-resistant TB or has a new diagnosis and has

not been established on TB treatment for at least two days then she should
be managed in a negative pressure room and precautions taken to pre-
vent infection

• General anaesthetic may be required for operative delivery, so the anaes-
thetist should review this mother early in the labour

Midwifery Management and Care
• Most women can have a normal labour with delivery conducted by the

midwife
• Particular care is required if the woman has a new diagnosis of TB or has

multi-drug-resistant TB as the woman will need a negative pressure room
• Women with extra-pulmonary TB may require specific management 

e.g. women with spinal TB will need to be assessed as to their suitability
for normal delivery and may require particular attention during labour

• Discuss options for pain relief

Medical Management and Care
• Women should be maintained on their current therapy

Midwifery Management and Care
• Encourage continued adherence to anti-TB treatment
• Reassure the woman that there are no contraindications for breast-

feeding on standard TB therapy
• Ensure newborn has BCG vaccination3

• Baby should have isoniazid or isoniazid and rifampicin combination
chemoprophylaxis as per NICE guidelines (www.brit-thoracic.org.uk)

• Paediatric review prior to discharge
• Liaison with community midwife and health visitor for further childhood

and family surveillance
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5.5 Cystic Fibrosis

Incidence
1:2500 UK live births

Risk for Childbearing
High Risk – maternal mortality ≥12%, related to the risk of
maternal hypoxia and pulmonary hypertension2

EXPLANATION OF CONDITION

Cystic fibrosis (CF) is the most common life-threatening
genetic disorder in Caucasian people. It is an autosomal
recessive disorder and the carrier frequency is 1 in 251.

The CF gene sits on the long arm of chromosome 7 and
encodes for a protein known as the CF transmembrane 
conducting regulator (CFTR). This protein acts as a chloride
channel and also services regulatory functions over mem-
brane chloride channels. Essentially, CF is a disorder in which
there are abnormalities in the sodium chloride concentrations
in the secretory epithelia occurring throughout the body. This
may affect:

• Respiratory tract
• Male reproductive system
• Pancreas
• Hepato-biliary system
• Gastrointestinal tract

Cystic fibrosis often presents in early childhood with cough,
loose stools and failure to thrive. Other symptoms include
meconium ileus, prolonged neonatal jaundice and rectal pro-
lapse. Heel prick (Guthrie) tests are routinely made in the
newborn and additional neonatal screening can be made at
6–9 weeks where a screening policy exists.

COMPLICATIONS

Symptoms and morbidity in general relate to the effects of 
CF on the respiratory system. However due to the multisys-
temic effects of the disease other symptoms and complications
can occur:

Complications include1:

• Nasal polyps
• Recurrent sinusitis
• Bronchiectasis
• Haemoptysis
• Allergic bronchopulmonary aspergillosis
• Recurrent pneumothoraces
• Intestinal obstruction
• Pancreatic insufficiency
• Malnutrition
• Portal hypertension
• Cirrhosis
• Gallstones
• Male infertility
• Insulin-dependent diabetes
• Osteoporosis
• Vitamin and salt deficiency
• Delayed puberty
• CF associated arthritis

The median survival age of CF sufferers is currently the 
mid-thirties, but this has increased from a median age of 
survival of ten years old some 30 years ago. Therefore it is
only recently that women with CF have been able to conceive.

NON-PREGNANCY TREATMENT AND CARE

Diagnosis is critical and is usually made in early childhood,
although late presentations have been reported.

Goals of management are to:

• maintain lung function
• maintain quality of life

There is a need to ensure treatment regimens are negotiated
with patients, so that adherence to therapy is achieved and
longer-term effects are minimised.

The patient should undertake daily physiotherapy to clear
the lungs, but this, combined with the many medication regi-
mens that patients have to undertake, can be problematic.
Hence, it is important to assess compliance with treatment.

Regular assessment, with measurement of lung function, is
important, as is early aggressive management of infection.
Pulmonary exacerbations, in particular colonisation of the
respiratory tract with Pseudomonas aeruginosa, Staphylococcus
aureus, Stenotrophomonas maltophilia and particularly
Burkholderia cepacia, need prompt and aggressive treatment.
Burkholderia cepacia, in particular, causes rapid decline in
patients. Often intravenous antibiotics to which the particular
organism is sensitive are the treatments of choice and care
and management may include teaching patients to manage
their own intravenous regimens.

Dietary supplementation is important and patients are
often prescribed treatments such as Creon to allow them to
absorb their food.

Patients appear to do better under specialised centres and
this should always be an option. Often, secondary centres 
are attached to tertiary centres but care is shared due to the
logistical problems of travel. Clearly multi-disciplinary input
helps address the many problems these patients have.

PRE-CONCEPTION ISSUES AND CARE

There is significant maternal morbidity and mortality, and
most women with CF are unlikely to live to see their children
reach adulthood. Therefore pre-conception advice and coun-
selling needs to be offered to women with CF and manage-
ment of the disease optimised.

• Management of women with CF requires specialist multi-
disciplinary care and needs to be individualised2

• Women should be screened for diabetes and advised that
a prospective child will be a carrier of cystic fibrosis3
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Pregnancy Issues
The issues in pregnancy are the same as 
in the non-pregnant woman, but are more
exaggerated.
• Adequate dietary supplementation
• Recurrent infections
• Respiratory failure
• Pulmonary hypertension
Prenatal diagnosis, with careful considera-
tion of termination of pregnancy, becomes
an issue.

Labour Issues
Respiratory failure may compromise the
oxygenation of the woman and baby.

Delivery may well be pre-term3.

Postpartum Issues
Respiratory infections are common, and
whether antibiotics are contraindicated 
in the breast-feeding woman needs to be
considered.

Medical Management and Care
• The most serious complications are related to the further compromise 

of a woman with respiratory failure and pulmonary hypertension. It is
important to remember that this can lead to maternal mortality

• Antibiotic therapy may be complicated in CF, and in some circumstances
antibiotics that are not recommended in pregnancy (such as quinolones)
may need to be given after careful consideration of the benefits versus
risks

• Growth scans for prompt identification of IUGR3

Midwifery Management and Care
• The management of women with CF is complex and requires a multi-

disciplinary approach from midwives, physiotherapists, dieticians and
clinicians

• Booking at a consultant-led unit
• Role of midwife is to support the woman during pregnancy, to reinforce

adherence to treatment and ensure engagement with other health care
professionals

• Promote a healthy lifestyle with emphasis on a nutritious diet
• CF does not only affect the respiratory system and pancreatic

insufficiency occurs; dietary supplementation is standard treatment
• Monitor closely noting any signs such as increasing breathlessness which

will assist in the early recognition of complications; these should be
reported promptly to the relevant doctor

Medical Management and Care
• Most women with CF can have a normal labour, but in those with respir-

atory failure and/or pulmonary hypertension an elective caesarean 
section needs to be considered

• General anaesthesia may be contraindicated3, so early review by the
anaesthetist is recommended

Midwifery Management and Care
• The midwife needs to be particularly mindful of the potential risk to the

woman and baby with respect to respiratory failure and monitoring
requirements

• Ensure that oxygen is available in the delivery room, and maternal oxygen
saturations should be measured at intervals

• Continuous electronic fetal monitoring3

• Avoid prolonged pushing and the Valsalva manoeuvre3

• If necessary, prepare for a pre-term delivery and make the paediatricians
aware that the mother is in labour

Medical Management and Care
• With most women the postpartum period is uncomplicated, but again be

mindful of all of the potential complications of CF

Midwifery Management and Care
• It is important that the woman continues her regular management regi-

men and additional support may be required in the immediate post-
partum period

• Be alert for signs of respiratory infection
• Infant feeding may be an issue if the woman is prescribed quinolones (see

Section 5.3 Pneumonia and Chest Infections); apart from this promote
breast-feeding

• Nutritional supplements are still required, especially if breast-feeding
• If paternal genetic screening was negative for the CF gene there should be

no neonatal issues for disease inheritance
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5.6 Sarcoidosis

Incidence
Sarcoidosis is rare. The prevalence of active disease is
approximately 0.2% and the incidence is 0.1%

Risk for Childbearing
Variable Risk – most patients
High Risk – small minority of patients with significant disease

EXPLANATION OF CONDITION

Sarcoidosis is a systemic granulomatous condition of
unknown cause characterised by frequent pulmonary
involvement, although any part of the body may be affected.

There are no specific tests to diagnose sarcoidosis. The
diagnosis is made by the presence of typical radiological 
features together with supporting evidence of raised serum
levels of angiotensin converting enzyme (ACE), immuno-
globulin and calcium.

Sarcoidosis is a rare condition and is unlikely to complicate
pregnancy.

COMPLICATIONS

Pulmonary sarcoidosis is radiologically staged:

• Stage I: bilateral hilar lymphadenopathy
• Stage II: as for stage I plus interstitial infiltrates
• Stage III: infiltrates without hilar lymphadenopathy
• Stage IV: dense fibrosis

Most patients present incidentally with hilar lymphadeno-
pathy, identified when a chest radiograph is performed 
for another reason. Therefore, in most subjects, the condition
is asymptomatic. Even in those with pulmonary involvement
the disease is usually self-limiting within two years, although
the changes in lung function and lung damage are per-
manent. It is unusual for the disease to become active 
again after a period of quiescence.

A minority of patients develop progressive lung disease,
with increasing symptoms of breathlessness and lethargy,
together with respiratory failure. In extreme circumstances
sarcoidosis may cause death due to respiratory failure.

The other organs affected by sarcoidosis include:

• Skin
– non-specific maculopapular rash
– erythema nodosum
– lupus pernio

• Heart – may cause heart block
• Eyes

– scleritis
– iritis
– uveitis

• Joints and muscles
– arthritis
– myopathy

• Nervous system
– peripheral neuropathy
– spinal sarcoid
– psychiatric symptoms

• Kidneys
– renal failure secondary to interstitial nephritis
– glomerulonephritis
– IgA nephropathy
– nephrocalcinosis and nephrolithiasis secondary to

hypercalcaemia

NON-PREGNANCY TREATMENT AND CARE

In the presence of symptomatic progressive lung disease
and/or significant hypercalcaemia patients should be treated
with oral corticosteroids. Vitamin D supplementation can
exacerbate the hypercalcaemia and should be avoided in
those with active disease. This treatment improves symp-
toms, reduces progression of disease and hastens resolution.
The dose of corticosteroids is high for the first few months
and then can be reduced to low dose maintenance therapy.

Treatment for involvement of other organs is also systemic
corticosteroids (topical for skin disease), occasionally in com-
bination with corticosteroid-sparing agents.

A respiratory specialist usually manages sarcoidosis, but
the management of other organs involved will require 
specialist care with each relevant organ-based specialist.

In addition to the complications of the condition noted
above treatment with oral corticosteroids is also associated
with significant side effects. These include corticosteroid-
induced myopathy, osteoporosis, diabetes mellitus and
hypertension. This list is not exhaustive and highlights the
potential issues of systemic corticosteroid therapy.

PRE-CONCEPTION ISSUES AND CARE

Sarcoidosis is not usually a contraindication to pregnancy3. 
In the vast majority of women with sarcoidosis there are no
pre-conception issues. Women with significant active dis-
ease need to be managed in a specialist clinic.

Particular care is needed with patients treated with sys-
temic corticosteroids due to the increased risk of diabetes
mellitus and hypertension. In the rare circumstance of
patients with significant respiratory failure women should 
be advised against pregnancy.

58 S. E. Robson and J. Waugh
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5.6 Sarcoidosis 59

Pregnancy Issues
In most cases there are no pregnancy issues.

Rarely respiratory failure and other severe
complications may need to be considered.

Labour Issues
Labour is rarely complicated by sarcoidosis
except in severe disease.

Postpartum Issues
There are no specific postpartum issues with
sarcoidosis.

Medical Management and Care
• The medical management of sarcoidosis is the same in the pregnant and

non-pregnant woman
• In most women there are no specific issues, except for those with

significant disease and on systemic corticosteroids where particular
care is required with respect to complications secondary to the disease
and treatment

Midwifery Management and Care
• This is a rare condition in pregnancy and severe sarcoidosis in pregnant

women is very unusual3

• The woman should be booked in a joint specialist clinic with obstetri-
cian and respiratory consultant care

• Acute breathlessness in a pregnant woman with sarcoidosis is more
likely to be due to an alternative cause, e.g. chest infection or PE

• In rare circumstances a woman with sarcoidosis may develop respir-
atory failure; presents as progressive decline in exercise capacity and
development of excessive breathlessness and requires prompt review
by a respiratory specialist

• In those women requiring drug therapy the midwife needs to en-
courage adherence to treatment, but needs to be aware of the potential
problems related to corticosteroid therapy

• Advise the mother not to take vitamin D supplements, which may pre-
cipitate hypercalcaemia4

Medical Management and Care
• Women treated with corticosteroids will require corticosteroid cover

during labour4

• In the rare circumstance of a woman with significant respiratory failure
an elective caesarean section may be required

Midwifery Management and Care
• Only in the exceptional circumstance of respiratory failure does sar-

coidosis require any additional midwifery management
• In this setting, as with any woman with respiratory failure, increased

monitoring is required to assess whether the woman and baby are ade-
quately oxygenated

• Continuous electronic fetal monitoring

Medical Management and Care
• The woman needs to continue with current therapy and have follow-up

arrangements made as appropriate

Midwifery Management and care
• Breast-feeding is not contraindicated and should be encouraged and

supported
• Follow-up with a respiratory specialist is indicated for women with 

sarcoidosis diagnosed in pregnancy or for those women already 
under review
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5 Respiratory Disorders
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EXPLANATION OF CONDITION

Urinary tract infection (UTI) is caused by bacteria in the 
urinary tract. Bacteria usually originate from the bowel and
the most common causative organism is Escherichia coli,
which accounts for 80–90% of all acute UTI. In pregnancy 
UTI may be manifest as the urethral syndrome, acute cystitis
(2% of all pregnancies) or acute pyelonephritis (1–3% of 
pregnancies).

Features of the urethral syndrome are frequency and
dysuria, whereas those of acute cystitis include frequency,
urgency and dysuria, offensive smelling urine, haematuria
and suprapubic discomfort. Urethral syndrome may be
caused by sexually transmitted genital infections such as
Chlamydia trachomatis. Acute pyelonephritis may present
with pyrexia, rigors, abdominal/flank pain, nausea and 
vomiting1,2,3,4.

The presence of >105/ml of the same bacterial species in 
a midstream specimen of urine (MSU) in the absence of 
symptoms is called asymptomatic bacteriuria (ABU). This is 
of greatest significance in pregnancy, and in non-pregnant
individuals with structurally abnormal urinary tracts, renal
stones or diabetes mellitus2,5,6.

COMPLICATIONS

• Acute symptomatic urinary tract infection
– developed by ≥30% of women with asymptomatic

bacteriuria
– can lead to pyelonephritis
– untreated infection may cause kidney damage2,5,6

• Acute cystitis
– not usually dangerous but may cause significant 

discomfort and inconvenience
– usually an isolated event but can be recurrent and may

follow sexual intercourse
– if untreated may progress to acute pyelonephritis

• Pre-term labour
– in many non-pregnant women uncomplicated asymp-

tomatic bacteriuria resolves spontaneously
– in pregnancy ABU is associated with premature deliv-

ery and low birth weight and is therefore treated with
antibiotics

– ABU occurs in 2–10% of all pregnancies1

• Acute pyelonephritis
– a more serious infection
– if very severe, or inadequately treated, septicaemia

may result in acute renal failure, multiple organ failure
and death

– repeated episodes of acute pyelonephritis may be
associated with the development of renal scars4

NON-PREGNANCY TREATMENT AND CARE

• Identify causative organism by testing an MSU, and treat
with appropriate antibiotics

• On completion of antibiotic therapy, an MSU is retested 
to ensure that the urine is now free of infection

• Treatment is not required in non-pregnant women with
uncomplicated asymptomatic bacteriuria

• Affected individuals should be warned to be alert for
symptoms suggestive of active urinary infection

Advise on ways to reduce the risk of recurrent UTI:

• Drink 2 l of fluid daily, with frequent voiding of urine
• Wipe from ‘front to back’ after passing urine
• Void to empty the bladder after intercourse
• Drinking cranberry juice may reduce the risk; the dosage

is unclear, but approximately 200–300 ml (or by capsule),
daily appears to be potentially effective7,8,9

• Consider prophylactic antibiotics if recurrent UTI

If UTI is recurrent, consider investigation of underlying
cause, such as renal stones or ureteric reflux, with:

• Renal ultrasound
• Abdominal X-ray
• Cystoscopy

Acute pyelonephritis may require:

• Hospitalisation
• Intravenous hydration, monitor fluid balance
• Intravenous antibiotics, changing to oral antibiotics when

infection is controlled
• Monitor U&E, urine and blood cultures
• Four-hourly observation of temperature

PRE-CONCEPTION ISSUES AND CARE

• Investigate renal function, and possible underlying causes,
prior to pregnancy if recurrent infections have occurred

• Treat and eliminate infections
• Women at risk should be counselled regarding the need

for regular urine culture, and the possible requirement 
for antibiotic therapy during pregnancy

• Advise that there is an increased risk of UTI in pregnancy.
This is as a result of relaxation and dilation of the ureters
due to hormonal changes and compression at the pelvic
brim by the enlarging uterus and ovarian vein2. As the
pregnancy advances, upward displacement of the blad-
der into the abdomen results in elongation of the urethra.
Under these circumstances, incomplete bladder emptying
allows urinary stasis, which in turn encourages infection.
If this is accompanied by vesicoureteral reflux ascending
bacterial migration and infection is facilitated2

6.1 Urinary Tract Infections

Incidence
1–3% of pregnancies are complicated by urinary tract
infection, 2–10% by asymptomatic bacteriuria1

Risk for Childbearing
Moderate Risk
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6.1 Urinary Tract Infections 63

Pregnancy Issues
All pregnant women should be offered rou-
tine screening for asymptomatic bacteriuria
by an MSU culture in early pregnancy, 
followed by prompt treatment. UTI in 
pregnancy has been shown to be associated
with pre-term birth and low birth weight,
although this is controversial1,3,4.

Generally, if adequately treated, there are
no significant effects on the fetus. If the
mother has reflux nephropathy as a predis-
posing cause for UTI there is an increased 
risk that the baby may also suffer from this
condition.

If the organism responsible for the UTI is
Group B Streptococcus (GBS), this will need 
to be treated with antibiotics at the time of
diagnosis. Intrapartum antibiotics will also
be advised. GBS bacteriuria is associated
with an increased risk of early onset neo-
natal sepsis; although the risk is increased, it
is not quantified10.

Labour Issues
If the mother has a UTI in labour, and is
pyrexic and tachycardic, this may result in
fetal tachycardia. In this case electronic moni-
toring of the fetal heart rate in labour is 
indicated.

Urinary catheterisation increases the risk
of UTI, so avoid if possible, but if this is
required utilise a strict aseptic technique.

Postpartum Issues
If mother has recurrent UTI due to reflux
nephropathy, then there is a risk that the
baby could also have this condition.

Early detection and prompt treatment of
urinary infections in the newborn can help
prevent renal scarring and chronic kidney
disease later in life.

Medical Management and Care
• Treat confirmed UTI including asymptomatic bacteriuria, promptly11

• Ensure antibiotic chosen is safe in pregnancy
• Avoid trimethoprim in the first trimester, as it is a folate antagonist12

• Augmentin increases the risk of neonatal necrotising enterocolitis if
taken around the time of a premature delivery13

• Consider prophylactic antibiotics to prevent recurrent UTI
• In the case of acute pyelonephritis, hospitalise, commence iv anti-

biotics, converting to oral when tolerated, iv hydration and adequate
analgesia

• Monitor renal function and consider renal ultrasound

Midwifery Management and Care
Monthly MSU – more frequently if clinically indicated by:
• Dysuria
• Increased frequency of micturition
• Urine dipstick positive for haematuria/proteinuria or nitrates
• Lower abdominal pain or renal tenderness
• Pyrexia

Always do a test of cure MSU after any treatment of UTI and encourage
compliance with prescribed antibiotic regime.
Advise:
• Drinking 2 l of fluid daily
• Empty bladder after intercourse
• Always wipe from front to back after urinating
• Drinking 200–300 ml cranberry juice (or capsule) daily may reduce the

risk of recurrent UTI7,8,9

If GBS is the causative organism, inform the woman, placing an alert note
on the case notes for antibiotic cover in labour10.
Pyelonephritis:
• Refer to hospital if acute pyelonephritis suspected
• Administer analgesia and antibiotics as prescribed
• Observations: hourly temperature, BP, pulse
• Record fluid balance accurately

Medical Management and Care
• Commence antibiotics and monitor fetal wellbeing especially if the

mother is pyrexic in labour. Otherwise manage as normal.

Midwifery Management and Care
• Encourage regular emptying of the bladder
• Avoid urinary catheterisation as this increases the risk of UTI
• Administer any prescribed treatment
• Ensure adequate hydration, if pyrexic iv fluid may be required

Medical Management and Care
• Liaise with the GP if there have been recurrent UTIs in pregnancy
• If UTI persists postpartum further investigation is warranted
• A renal ultrasound scan, for reflux nephropathy, should be arranged

for the baby

Midwifery Management and Care
• Postnatal care can usually be managed from a normal perspective by

the midwife
• The mother may need reassurance that antibiotics are safe to be taken

when breast-feeding
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6.2 Chronic Kidney Disease

EXPLANATION OF CONDITION

Chronic kidney disease (CKD) implies longstanding kidney
problems often, but not always, associated with loss of excre-
tory function. CKD is classified according to estimated
glomerular filtration rate (eGFR). Five stages are recognised:

1. Normal: GFR >90 ml/min/1.73 m2 with other evidence
of chronic kidney damage*

2. Mild impairment: GFR 60–89 ml/min/1.73 m2 with
other evidence of chronic kidney damage*

3. Moderate impairment: GFR 30–59 ml/min/1.73 m2

4. Severe impairment: GFR 15–29 ml/min/1.73 m2

5. Established renal failure: GFR <15 ml/min/1.73 m2 or
on dialysis
*other evidence may be urinary dipstick abnormalities or struc-

tural abnormalities detected by ultrasound scanning

Estimated GFR is automatically reported by chemical patho-
logy laboratories using a formulaic calculation based on
serum creatinine2, but it is not validated in pregnancy.

Proteinuria in the first trimester of pregnancy may be 
the first indication of CKD, as this is often the first time a
woman’s urine has been tested.

COMPLICATIONS

• Hypertension – common with CKD
• Fluid retention – may cause ankle oedema and contribute

to hypertension
• Anaemia – increased risk as the kidney produces erythro-

poietin which stimulates the bone marrow to produce red
blood cells; erythropoietin is often deficient

• Heavy proteinuria – in the nephrotic range (>3 g per 
24 hours); can cause hypoalbuminaemia and oedema

• Metabolic acidosis – can develop
• Renal bone disease – may occur
• UTI – increased risk of infection
• Impaired renal function – this may relentlessly and pre-

dictably deteriorate over time
• Patients may be given dietary restrictions to help control

blood pressure and potassium levels within safe limits

NON-PREGNANCY TREATMENT AND CARE

• Investigations into the cause of CKD may include renal
ultrasound scanning or occasionally renal biopsy

• Some causes of CKD may require specific treatments,
such as immunosuppression with steroids

• Regular monitoring of renal function in nephrology clinic
or primary care

• Antihypertensive medication
• Diuretics to treat fluid retention

• Subcutaneous erythropoietin for anaemia
• Referral to a dietician if dietary restrictions are required to

maintain safe blood chemistry levels
• Patient education about disease and treatment
• Dialysis or transplantation is required for stage 5 CKD

PRE-CONCEPTION ISSUES AND CARE

• Referral to a renal/obstetric or maternal medicine clinic
for personalised specialised advice and counselling

• The predicted outcome of a pregnancy depends on, and 
is directly proportional to:
– how well controlled the blood pressure is at booking
– the level of renal impairment
– magnitude of proteinuria
– the underlying disorder responsible for CKD3,4,5,6

• Ascertain cause of CKD; if actively under investigation it
is prudent to await results before conception

• Always consider previous obstetric history and underly-
ing medical conditions, e.g. patients with lupus nephritis
could also have antiphospholipid syndrome7

• With progressively worsening CKD decreasing fertility
and need for early conception is balanced against the risk
of deteriorating renal function in a pregnancy

• Optimal BP control is essential, and alteration to medica-
tions may be required
– ACE inhibitors are commonly used for patients in CRF

because of their protective effect on the kidneys, but
they are contraindicated in pregnancy as they cause
fetal anuria and subsequent oligohydramnios8

• Heavily proteinuric patients are at increased risk of
thrombo-embolism in pregnancy
– prophylactic daily injections of low-molecular-weight

heparin might be considered if they become preg-
nant; must be balanced against the increased risk of 
bleeding9

• Some individuals have familial renal disease and may
require referral to clinical genetics for counselling

• Pre-eclampsia risk increases with CKD, being difficult to
differentiate from deterioration of underlying CKD

• Increased risk of UTI, so regular MSU testing required
with early treatment of symptoms

• If there is significant proteinuria, it may be difficult to
accurately measure the alpha-feta protein (AFP) level
– meaningful interpretation of Down’s syndrome

screening blood test, usually offered around the 15th
week of pregnancy, may not be possible

– if the kidney is leaking protein AFP may also, theoret-
ically, be lost in the urine

• Once pregnant, the woman will need to have regular hos-
pital appointments, at a specialised centre
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Incidence
11% of UK adult population may have CKD1

Risk for Childbearing
High Risk
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6.2 Chronic Kidney Disease 65

Pregnancy Issues
If the woman did not receive pre-conceptual
counselling she should be made fully aware
of the effect and risks of pregnancy upon her-
self, her renal function and her fetus.

The woman should be managed at a mater-
nal medicine or renal/obstetric clinic.

In pregnancy, CKD is associated with:
• IUGR
• Pre-eclampsia
• Premature delivery
• Fetal loss
• UTI
• Deteriorating renal function3,4,5,6

The predicted outcome of the pregnancy is
directly proportional to blood pressure con-
trol at booking, the degree of hypertension,
the level of renal impairment, magnitude of
proteinuria and the underlying disorder
responsible for CKD3,4,5,6.

Close supervision of renal function, blood
pressure and proteinuria are required.

Although eGFR is now reported as a mea-
sure of renal function with all requests for
serum creatinine, eGFR is not validated as 
an accurate measure of renal function in
pregnancy2.

Labour Issues
There is no reason why the patient should 
not have a normal vaginal delivery. However
the woman will be at increased risk of an
emergency LSCS, or induction of labour for
either maternal or fetal complications.

The ergometrine component of Syn-
tometrine is associated with hypertensive
episodes.

Postpartum Issues
There is still potential in the immediate post-
natal period for instability in the maternal
renal function and blood pressure control.

The baby will require a renal ultrasound if
the mother has ureteric reflux, because of the
familial nature of these conditions.

If the woman suffers from uncontrolled
hypertension, or is breast-feeding, the com-
bined oestrogen and progesterone oral con-
traceptive will be contraindicated.

Medical Management and Care
• Specific treatment for underlying renal disease should continue
• Monitoring renal function necessitates regular blood testing
• Careful blood pressure monitoring is required (see Chapter 3.1)
• Current medications should be reviewed; some agents may need to be

omitted or changed to those which are safe for pregnancy
• Administration of erythropoietin may be required to treat anaemia
• Monitor urine for increasing protein excretion
• If heavily proteinuric and/or there is a low serum albumin, it may be

necessary for the mother to commence anticoagulant therapy9

• Monitor renal function carefully by serum creatinine
• Declining renal function may occasionally necessitate institution of

dialysis during pregnancy
• Regular fetal growth scans

Midwifery Management and Care
• Early referral to a renal/obstetric or maternal medicine clinic
• Baseline U&E and LFT with booking blood tests
• Advise about alternative screening methods for Down’s syndrome if

the serum test was unreliable due to heavy proteinuria; an alternative
is nuchal translucency scanning

• Monthly MSU
• Advise the woman about the signs and symptoms of pre-eclampsia
• Encourage compliance with prescribed medications and reassure re-

garding the safety of the drugs for the fetus, and whilst breast-feeding
• Refer to the pharmacist if further information is required
• Teach administration of anticoagulant injections, if prescribed, and

give information about the symptoms of DVT and PE; reinforce with
general advice about reducing the risk of thrombosis9

Medical Management and Care
• Monitor renal function and BP carefully
• Strict fluid balance
• Monitor fetal wellbeing, being vigilant for fetal distress

Midwifery Management and Care
• If the fetus is premature or growth restricted then continuous fetal

monitoring will be indicated
• If the woman is hypertensive, oxytocin will be required for active

third-stage management instead of Syntometrine

Medical Management and Care
• Monitor renal function carefully in immediate postpartum period
• Blood pressure should be well controlled
• Recommence and change to pre-pregnancy medication if required (avoid-

ing nephrotoxic medications), however this may be delayed if the
mother wishes to breast-feed, dependent upon any contraindications

• Ensure adequate hydration
• Send notification to the woman’s lead nephrologist and GP detailing

care and pregnancy outcome
• Arrange a renal ultrasound for the baby if required

Midwifery Management and Care
• Follow-up appointment should be arranged in the mother’s routine

nephrology department
• If alterations are made to hypertensive treatment, more frequent BP

monitoring should be arranged
• The woman will not be suitable for an early discharge
• Discuss the alternative methods of contraception available
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6.3 Dialysis in Pregnancy

EXPLANATION OF CONDITION

Dialysis is a means of removing waste products and water
from the body of patients whose kidneys have failed and
have lost their ability to excrete water and dissolved waste
products as urine. These patients would otherwise die.

Two types of dialysis are available.

Haemodialysis
In haemodialysis (HD) blood is circulated through a machine
where it is purified before being returned to the patient. This
type of dialysis is usually performed on three occasions per
week in hospital. HD patients require access to their circula-
tion, usually in the form of an arteriovenous fistula or a semi-
permanent plastic catheter inserted into a large vein.

Peritoneal Dialysis
In peritoneal dialysis (PD) the patient has a soft tube inserted
into the peritoneal cavity. This is used to drain up to 2.5 l of
fluid in and out of the peritoneal cavity, typically four times 
a day, by patients in their own home.

Each patient has an individual dialysis prescription and 
a target ‘dry’ weight to ensure that the correct amounts of
waste products and fluid are removed by their dialysis.

Women of childbearing age receiving dialysis either have
reduced fertility or are infertile.

COMPLICATIONS

• Dialysis is an imperfect substitute for normally function-
ing kidneys and dialysis patients have a reduced life
expectancy

• Nearly all dialysis patients are hypertensive and 
anaemic due to the failure of damaged kidneys to produce
erythropoietin

• Dialysis patients suffer from secondary hyperparathy-
roidism and renal osteodystrophy

• Dialysis patients have greatly increased morbidity and
mortality, predominantly as a result of infection and 
especially cardiovascular disease, including heart disease,
cerebrovascular disease and peripheral vascular disease

• Arteriovenous fistulae can clot off and become blocked,
and permcaths can become blocked or infected; an urgent
alternative has to be arranged

• Patients receiving peritoneal dialysis can develop 
peritonitis as a result of bacteria entering the peritoneal
cavity through the dialysis tube; treatable with antibiotics
but a potentially very serious complication

NON-PREGNANCY TREATMENT AND CARE

The patient needs close supervision and care from a multi-
disciplinary team including doctors, nurses, dieticians, phar-
macists and dialysis technicians.

Treatment
• Dialysis – to be performed regularly
• Nearly all patients need antihypertensive medication and

erythropoietin injections to prevent severe anaemia
• Strict dietary restrictions to limit intake of fluid, potas-

sium and phosphate
• Regular review clinics are required to assess adequacy of

dialysis treatment and to prevent dialysis complications

PRE-CONCEPTION ISSUES AND CARE

Because of the low likelihood of pregnancy occurring in
women receiving dialysis, very few actually seek pre-
conceptual advice. However, conception is possible and
those of childbearing age should take appropriate contracep-
tion precautions to avoid an unwanted pregnancy.

Psychosexual problems are common in dialysis patients
and may limit the ability to conceive.

Refer to a joint renal/obstetric or maternal medicine clinic,
where they can be seen jointly by a consultant nephrologist
and obstetrician and specialised midwife. In some cases this
may involve considerable travelling to the appropriate unit.

Advise that pregnancy is at high risk of problems such as:

• Anaemia
• Hypertension
• Pre-eclampsia
• IUGR
• Polyhydramnios
• Premature labour

• Haemodialysis – HD requirements will increase, and 
to help stabilise the blood values dialysis would be 
performed approximately six days a week (compared
with three occasions per week as described above)

• Peritoneal dialysis – As the pregnancy advances, then
smaller, more frequent fluid exchanges may need to be
performed; changing to haemodialysis may have to be
considered

• If renal transplantation is imminent it may be sensible 
to wait until after transplantation before trying for a 
pregnancy

• Down’s screening tests will not be interpretable in dialysis
patients; nuchal translucency screening or diagnostic tests
would have to be considered if requested

• The underlying renal disorder may have an impact on the
pregnancy, and this will need to be considered

• Current medications will need review, and probable alter-
ation, by the renal team
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Incidence
Uncommon – less than 1% of women of childbearing age on
dialysis become pregnant each year.

Risk for Childbearing
High Risk

9781405151689_4_006.qxd  7/6/08  11:33 AM  Page 66



6.3 Dialysis in Pregnancy 67

Pregnancy Issues
A high-risk pregnancy1,2,3,4 with the risk of:
• IUGR and pre-term labour
• Severe pre-eclampsia (difficult to diagnose

in renal patients)
• Polyhydramnios – as the fetus is exposed

to high urea levels which increase the
diuresis

• Peritonitis with continuous ambulatory
peritoneal dialysis

• Dietary restrictions will require modifica-
tion to accommodate any change in the
dialysis prescription

• Anaemia, because the kidney is respons-
ible for erythropoietin which stimulates
red cell production

The aim is to minimise the effect of the
uraemic maternal environment on fetal devel-
opment and to prevent large fluctuations 
in maternal blood chemistry, fluid status and
blood pressure.

Target weights need frequent re-
assessment as weight increases throughout
pregnancy. Excellent teamwork and com-
munication between the different members of
multi-disciplinary team will be essential.

Peritoneal Dialysis (PD)
• More frequent smaller exchanges as the

pregnancy advances
• Good exchange technique to avoid 

peritonitis

Haemodialysis (HD)
• Increase dialysis frequency to six days 

per week
• Avoid hypotensive episodes as dialysis

can reduce placental blood flow

Labour Issues
The dialysis mother could in principle have 
a normal delivery, but there is an increased
likelihood that they will need to be delivered
early because of pre-eclampsia, concerns
about IUGR or for maternal reasons. Hence,
the majority of pregnant dialysis women will
be delivered by caesarean section.

Postpartum Issues
The mother can now return to pre-
pregnancy medications (if not breast-feeding)
and dialysis prescription.

Caesarean section should not preclude 
continuation of PD, however if unable to do
PD following abdominal surgery, temporary
HD may be required until wounds healed.

Medical Management and Care
• Ensure the woman understands risks of proceeding with a pregnancy
• Aim to deliver in a unit with both obstetric and nephrology support
• Consider if the underlying disease has any impact on the pregnancy
• Assess current medications for their compatibility with pregnancy
• Increase the frequency and duration of dialysis through pregnancy
• Frequent monitoring of:

– serum biochemistry
– haemoglobin
– bacteriuria
– fluid balance
– maternal weight

• Close input from specialised renal dietician
• Regular ultrasound scans for fetal growth
• Conventional Down’s syndrome screening investigations will be

difficult to interpret as a result of the dialysis so discuss alternatives
such as nuchal translucency screening or amniocentesis

• Aim to maintain haemoglobin >10 g/dl, which may require increasing
erythropoietin, iron supplementation, or having a blood transfusion

Midwifery Management and Care
• Refer to renal/obstetric or maternal medicine clinic
• No phlebotomy or taking of BP on the arm if there is an arteriovenous

fistula as this increases the risk of damaging the access for dialysis
• Monthly MSU
• Advice on prevention of urinary tract infection
• Educate about the symptoms of pre-eclampsia; ensure the mother has

appropriate contact numbers if there is concern
• Plan regular antenatal appointments
• Encourage compliance with dietary advice, medication and treatment
• Liaise closely with the renal unit, coordinate care and try to avoid re-

petition of blood tests which could be taken whilst on haemodialysis
• Due to increasing hospitalisation and visits, consider referral to social

services or support group to offer financial or practical support, such
as assistance with transport problems

• If a pre-term delivery is likely arrange a tour of the relevant neonatal
unit for the mother and significant others

Medical Management and Care
• Dialysis prior to elective delivery with close monitoring of blood 

biochemistry
• Strict blood pressure control and fluid balance
• If caesarean section performed PD should be discontinued, and all PD

fluid drained out pre-operatively; PD can be restarted immediately
post-delivery if there are no complications

Midwifery Management and Care
• Continuous electronic fetal monitoring, being alert for fetal distress
• Strict control of any iv fluids and record fluid balance
• Liaise with renal team/nurses regarding prescribed dialysis
• Clearly document and report up-to-date blood results

Medical Management and Care
• Review medications and dialysis prescriptions
• The Mirena intrauterine system (IUS) would be the contraceptive of

choice; reduces menstrual blood loss, therefore reduces anaemia, and
is very effective in preventing unplanned pregnancies

Midwifery Management and Care
• Ensure specific dietary requirements are met whilst an in-patient
• Liaise with renal unit regarding dialysis requirements
• Breast-feeding is possible, although awkward whilst actually on HD
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6.4 Renal Transplantation

Incidence
Over 14,000 pregnancies have been documented in
renal transplant recipients

Risk for Childbearing
High Risk

EXPLANATION OF CONDITION

The patient will have developed end-stage renal failure as a
consequence of either acute or chronic kidney disease. At this
stage renal replacement therapy is required. The options are
haemodialysis, peritoneal dialysis or renal transplantation.
Most patients spend some time receiving dialysis before
receiving a kidney transplant. Kidneys for transplantation
may be obtained from a cadaver donor or be donated by a liv-
ing relative. Although non-functional, the patient’s own kid-
neys do not cause a significant problem and are not removed.

The transplanted kidney is placed superficially in the lower
part of the abdomen in the left or right iliac fossa. To avoid
rejection the patient requires lifelong immunosuppressive
therapy.

The success of the transplant may vary. Most transplanted
kidneys function well for many years, whereas others func-
tion less well or not at all. Commonly however, kidney trans-
plants work well initially, but their function declines slowly
over time.

COMPLICATIONS

• Risk of rejection and loss of renal function
• Immunosuppressive treatment increases the risk of infec-

tion and malignancy
• The patient may experience side effects from the immuno-

suppressive medications
• Transplant patients are commonly hypertensive, and are

at particular risk of cardiovascular disease
• Progressive decline in transplant kidney function may

occur, until the transplant fails and dialysis is needed

NON-PREGNANCY TREATMENT AND CARE

Regular hospital appointments are needed to address:

• Blood and urine analysis to monitor kidney function and
immunosuppressive treatment

• Annual review for long-term stable transplant patients
• Ensure well-controlled blood pressure
• Advice on general good healthy lifestyle, no smoking,

good weight control, dietary intake and good hygiene
• Importance of seeking prompt treatment if unwell or if

infection is suspected

For women of childbearing age, transplantation improves
libido, and restores fertility1, therefore discussions need to
take place around family planning, and contraceptive advice.

PRE-CONCEPTION ISSUES AND CARE

• If the underlying disease is an inherited condition, the
patient may require a clinical genetics referral to discuss
potential implications for the fetus, and the possibility of
prenatal testing

• Referral to renal/obstetric or maternal medicine clinic 
for specific individual advice and counselling is very
important

• Prospective mothers with transplanted kidneys, and 
their partners, should be informed that pregnancy in renal
transplant recipients is associated with an increased risk
of pre-eclampsia, intrauterine growth retardation, prema-
ture delivery and fetal loss

• Risks increase as kidney transplant function declines or 
if blood pressure is poorly controlled2

• Regardless of the level of transplant function all patients
should be regarded as having renal insufficiency

• Advise the woman to wait for at least one year after 
transplant, with no evidence of rejection in past year,
before attempting pregnancy3

• Aim for stable and adequate kidney function
• Achieve good blood pressure control
• The woman should be taking maintenance doses of

immunosuppressive drugs at stable dosages. Some newer
immunosuppressive drugs are not safe for the fetus in
pregnancy (see Appendix 11) and will require changing
before conception; this process is associated with an
increased risk of rejection

• Women may be taking other medications that are not 
safe in pregnancy, e.g. ACE inhibitors or statins, which
need to be changed for safer drugs, or discontinued 
pre-conception2

• Outcome of pregnancy may be influenced by other 
co-existing morbidity:
– diabetes
– cardiovascular status
– level of transplant function
– hypertension
– aetiology of the original kidney disease

• Generally, pregnancy outcomes in kidney transplant
recipients are good
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6.4 Renal Transplantation 69

Pregnancy Issues
It is essential that the pregnancy is managed
jointly by nephrologists, obstetricians and
midwives who are experienced in renal dis-
ease and pregnancy1,2,3,4.

Pregnancy outcome is highly dependent
on stable transplant with good function,
well-controlled blood pressure and minimal
co-morbidity. If these factors are optimised
then this will improve the outcome of the
pregnancy1,2,3,4.

The woman is at risk of pre-eclampsia,
hence she requires careful blood pressure
monitoring.

Kidney transplant rejection can occur in
pregnancy and may require transplant
biopsy.

Signs of infection may be less obvious or
unusual with immunosuppressant therapy
and must not be overlooked.

Labour Issues
A normal vaginal delivery is not contra-
indicated because of the presence of a trans-
planted kidney. Caesarean section is
reserved for standard obstetric indications.

If the labour is protracted or complicated
by pre-eclampsia, there must be good fluid
balance control, particular avoidance of
dehydration and hypotensive episodes,
which would reduce renal blood flow and
increase the risk of acute renal failure.

Postpartum Issues
Ensure renal function is stable, and blood
pressure well controlled (therefore the
mother is not suitable for early discharge).

The baby will require a renal ultrasound 
if the mother has scarring nephropathy or
ureteric reflux, due to the familial nature of
these conditions.

For non-rubella immune mothers, the live
rubella vaccine should be avoided as it is
contraindicated with immunosuppressants1.

If the woman has uncontrolled hyperten-
sion the combined oral contraceptive will
not be advised.

Medical Management and Care
• Review medications, and change or omit drugs which are contrain-

dicated in pregnancy
• Regular renal function checks with serum investigations, and urinalysis

for proteinuria
• Monitor immunosuppressive drug levels, altering dosages as required
• Regular MSU to check for urinary infection
• Regular fetal growth scans
• Be alert for pre-eclampsia
• Remain aware that transplant rejection may occur, or that underlying

renal disease may have an impact on transplant function during the
pregnancy3,4

• Maintain a good haemoglobin level

Midwifery Management and Care
• Refer early to a specific joint renal/obstetric or maternal medicine clinic

for high-risk care
• Regular antenatal appointments and prompt referral if there are any

concerns, ensuring the midwifery team and the mother have appropri-
ate contact telephone numbers

• If the mother has an arteriovenous fistula used for previous dialysis,
avoid that arm for phlebotomy or blood pressure measurement

• Minimise risk of UTI (see Section 6.1)
• Reassure the woman that the baby will not ‘squash’ the new kidney,

and the baby will have room to grow
• Ensure compliance with medications and emphasise their importance

in optimising pregnancy outcome
• Be alert for signs of infection, referring if problems are suspected
• Breast-feeding may not be contraindicated, dependent on the drugs

used; refer to a pharmacist for specialised advice if required

Medical Management and Care
• Increase steroid cover during labour
• Monitor blood pressure regularly in labour
• Strict input/output fluid balance
• Prompt fluid replacement if there is significant haemorrhage
• Inform and involve the renal team of the woman’s admission, updating

them if there are any medical concerns in labour

Midwifery Management and Care
• Administer any prescribed (including regular) medications
• Maintain an accurate fluid balance record
• Encourage regular micturition, but avoid bladder catheterisation
• Report any hyper- or hypotensive episodes

Medical Management and Care
• Monitor renal function and immunosuppressive drug levels in the

immediate postpartum period
• Aim for well-controlled blood pressure
• Re-commencement of pre-pregnancy drugs may be required, but

ensure there are no contraindications if the patient is breast-feeding
• Arrange a renal ultrasound of the baby if required
• Arrange an appointment at the routine transplant clinic

Midwifery Management and Care
• Good hygiene, being alert for early signs of sepsis, as the woman is

immunosuppressed, with prompt medical referral if concerned
• Administer medications as prescribed
• Regular blood pressure monitoring, reporting hypo- or hypertensive

episodes
• Advise on contraception available to the woman
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6.5 Nephrotic Syndrome

Incidence
Uncommon

PRE-CONCEPTION ISSUES AND CARE

The woman requires referral to a renal/obstetric or maternal
medicine clinic for specialised advice. This encompasses:

• Ascertain the underlying cause of nephrotic syndrome 
by renal biopsy prior to pregnancy if possible

• Determine the level of renal functional impairment if 
present

• Ensure hypertension is controlled prior to conception
• The combination of pregnancy (a hypercoagulable state),

and nephrotic syndrome, will put the woman at a 
markedly increased risk of thrombo-embolism1; pro-
spective mothers should be advised to:
– reduce their weight if obese
– stop smoking
– wait, if possible, until the protein loss is minimal and

stable
• Be aware that during pregnancy daily sc injections of 

low-molecular-weight heparin may be prescribed; this is
balanced against the risk of causing bleeding problems

• Consider cessation of ACE inhibitors and angiotensin
receptor blockers as they are contraindicated in preg-
nancy; if used as an antihypertensive they can be changed
to methyldopa2

• Consider cessation of other drugs (e.g. diuretics, statins)
• The Down’s screening test may not be reliable in preg-

nancy (as yet unproven), but if serum protein is lower
because of increased excretion, then serum levels of
alpha-feta protein could also be lower; nuchal trans-
lucency scanning or diagnostic tests (amniocentesis) are 
to be considered if required

• Advise the prospective mother that pregnancy entails
increased risk of:
– Pre-eclampsia, although this is difficult to distinguish

from deteriorating renal function, therefore regular
monitoring and frequent blood and urine testing
would be required

– IUGR
– Premature delivery
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Risk for Childbearing
High Risk

EXPLANATION OF CONDITION

Nephrotic syndrome is a classical clinical syndrome of renal
disease compromising a triad of features:

1. Proteinuria (usually >3.5 g/24 hours)
2. Low plasma albumin
3. Oedema

Most patients also have high cholesterol and high triglyceride
levels. The loss of protein into the urine results in a fall in
plasma albumin concentration, but other circulating proteins
are also lost. Falling plasma oncotic pressure encourages fluid
to leave the circulation, and this results in oedema.

The development of nephrotic syndrome indicates that 
the patient has renal disease affecting the glomerulus, i.e.
glomerulonephritis. Many different types of glomerular 
disease may cause nephrotic syndrome (e.g. membranous
nephropathy, diabetic nephropathy) and a renal biopsy is
usually required to make a precise histological diagnosis.

COMPLICATIONS

• Oedema
• Hypertension
• Infection
• Hyperlipidaemia – may result in atherosclerosis over time
• Thrombo-embolism – loss of protein in the urine results 

in an imbalance in blood clotting systems with increased
risk of thrombo-embolic disease

• Kidney failure – for some patients with nephrotic 
syndrome

NON-PREGNANCY TREATMENT AND CARE

• Fluid retention and oedema are treated with diuretics,
often in high dosages, and dietary restriction of salt

• Hypertension may require treatment; ACE inhibitors and
angiotensin receptor blockers (ARB) are the agents of first
choice

• Even if nephrotic patients are normotensive, they will
receive either an ACE inhibitor or an ARB since these
agents reduce protein leakage into the urine and protect
kidney function

• Some patients may receive a statin
• Some patients may be anticoagulated
• Some patients may receive treatment aimed specifically 

at the cause of the nephrotic syndrome, usually some
form of immunosuppression
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Pregnancy Issues
There is increased risk of:
• Pre-eclampsia
• IUGR
• Deteriorating renal function
• Thrombo-embolism

Because of the high risk and complex
nature of nephrotic syndrome in preg-
nancy3, the woman will need to be referred
to a specialist renal/obstetric or maternal
medicine clinic.

The woman must be made aware that
pregnancy itself is a hypercoagulable state,
and she will be at an increased risk of throm-
bosis if the pregnancy continues.

There is no clear evidence as to what level
of proteinuria, and/or lowered serum albu-
min requires commencement of prophylac-
tic anticoagulation. This is usually given as
daily sc injection of low-molecular-weight
heparin. A careful balance of the risk of
thrombosis versus the concern about hae-
morrhage must be made in discussion with
the mother.

Developing pre-eclampsia may be
difficult to distinguish from deterioration 
of the underlying renal condition. Regular
assessment of all signs and symptoms of
pre-eclampsia must be evaluated carefully.

Although there is heavy urine protein
loss, increasing dietary intake of protein 
is not indicated as this simply results in
increased urinary protein leakage.

Urinary tract infection is more common.

Labour Issues
Whilst there is an increased risk of labour
being induced if the pregnancy is compli-
cated, there are no reasons for the woman
not to have a normal delivery.

In order to reduce the risk of postpartum
haemorrhage, low-molecular-weight heparin
is omitted on the day of delivery.

Postpartum Issues
The increased risk of thrombosis continues
into the postpartum period. Six weeks
appears to be the acceptable time frame to
continue with anticoagulant therapy4.

Serum albumin and total protein urine
excretion will need to be assessed along with
the patient’s risk factors for thrombosis, in
order to individualise care.

Avoid the combined oral contraceptive
pill, because of the increased risk of DVT.

Medical Management and Care
• Aim to deliver in a unit with obstetric and nephrology support
• Outline risks of thrombosis with continuing pregnancy
• Monitor: U&E and LFT (specifically plasma albumin levels), urine 

protein, creatinine ratios and 24-hour urinary protein excretion
• Consider investigation of underlying cause of nephrotic syndrome 

by renal biopsy, if not already identified
• Assessment of thrombosis risk factors:

– overweight
– limited mobility
– previous thrombotic episodes
– low plasma albumin <30 g/l
– 24-hour urinary protein loss > 3 g/24 hours
– smoking

• Consider prescribing low-molecular-weight heparin anticoagulant
therapy, by daily sc injection1

• Consider referral to haemostasis clinic for monitoring of heparin assay
levels if low-molecular-weight heparin is prescribed (see Chapter 15)

• Careful monitoring and good control of BP
• Down’s risk screening test will be difficult to interpret; consider nuchal

translucency screening or diagnostic tests (amniocentesis) if required
• Fetal growth surveillance by regular ultrasound scans
• Monthly MSU

Midwifery Management and Care
• Refer to a renal/obstetric or maternal medicine clinic
• Investigations for U&E and LFT simultaneous with ‘booking bloods’
• Teach self-administration of low-molecular-weight heparin injections
• To reduce the risk of thrombosis, advise the mother:

– do not sit with legs crossed
– at rest, raise legs on footstool, make circle movements with feet
– wear support stockings, evenly applied (no creases)

• Advise on the signs and symptoms of thrombosis or embolism (and to
seek immediate help if occur) (see Chapter 15)
– acutely painful swollen calf
– pleuritic pain, cough or breathlessness

• Weigh regularly (helps to monitor for fluid retention)
• Be alert for signs and symptoms of pre-eclampsia
• Fortnightly antenatal appointments

Medical Management and Care
• Omit low-molecular-weight heparin on the day of delivery
• If receiving steroids an increase in ‘cover’ will be required for labour

Midwifery Management and Care
• Mobilise the mother as much as possible throughout the labour
• Strict fluid balance
• If Fragmin has been given, be aware of the increased risk of PPH
• Apart from the above, labour can usually be managed normally by the

midwife

Medical Management and Care
• Continue with anticoagulants for approximately six weeks, dependent

upon serum albumin and proteinuria levels1

• Monitor for signs of infection
• Arrange follow-up appointment in a general nephrology clinic

Midwifery Management and Care
• TED stockings to be worn whilst in hospital
• Reassurance that it is safe to breast-feed whilst on anticoagulants
• Give advice on alternative contraception
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6 Renal Disorders
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EXPLANATION OF CONDITION

Hypothyroidism comprises a lack of thyroid hormones, thy-
roxine (T4) and tri-iodothyronine (T3). This may be primary
(impaired functioning of thyroid tissue) or central (due to
pituitary or hypothalamic disease).

Causes
The commonest causes encountered in pregnancy are
autoimmune thyroiditis, with or without goitre (Hashimoto’s
or atrophic thyroiditis), and a history of thyroidectomy or
radioiodine treatment.

Autoimmune thyroid disease occurs in families; sometimes
in association with other organ-specific autoimmune dis-
eases, e.g. type 1 diabetes, reflecting a genetic predisposition
to organ-specific autoimmunity. Auto-antibodies to thyroid
peroxidase (TPO) are usually present in serum.

Symptoms
The symptoms are independent of the cause and may affect
multiple systems. They include:

• Weight gain
• Constipation
• Cold intolerance
• Alopecia
• Dry skin
• Hoarseness
• Lethargy
• Ataxia
• Cognitive impairment
• Normochromic normocytic anaemia
• Menorrhagia
• Bradycardia1

However, the majority of cases have few or no symptoms at
diagnosis.

Signs
Slow-relaxing ankle reflexes, coarse skin, cool skin, periorbital
puffiness.

Subclinical hypothyroidism is defined biochemically as a
raised TSH concentration with normal free T4 (fT4) and free
T3 (fT3) concentrations2. This condition can resolve spontan-
eously, but 2.6% of antibody negative and 4.3% of antibody
positive subjects become hypothyroid per year.

Investigations
Investigation consists of the measurement of circulating 
thyroid hormones with thyroid function tests. In primary
hypothyroidism thyroid stimulating hormone (TSH) will 
be raised, free thyroxine (fT4) will be reduced, as will fT3,
although this is not always measured. In central hypothy-
roidism the TSH will also be low.

TPO antibodies are usually positive in autoimmune thy-
roiditis. Up to 5% of women have positive antibodies in early
pregnancy.

COMPLICATIONS

Myxoedema coma is a rare complication that occurs in undia-
gnosed or chronically untreated hypothyroidism. There is
loss of consciousness with hypothermia, hypoventilation and
bradycardia.

There are pregnancy associated complications:

• To mother:
– Reduced fertility
– Pregnancy induced hypertension

• To baby:
– Low birth weight
– Psychomotor retardation

NON-PREGNANCY TREATMENT AND CARE

The standard treatment is thyroid hormone replacement 
with oral L-thyroxine at a dose sufficient to restore TSH to the
normal range – usually 50–150 micrograms once daily.

In central hypothyroidism the dose is adjusted to keep the
fT4 in the normal range.

PRE-CONCEPTION ISSUES AND CARE

Women with hypothyroidism may have anovulation and
may present with infertility.

Pre-conception care is especially important, as the pros-
pective mother and future child are at risk of:

• Pregnancy induced hypertension – this is 2–3 times as
common in overt or subclinical hypothyroidism

• Low birth weight – but there is no excess of congenital
malformations

• Reduced psychomotor development – associated with
hypothyroidism in early pregnancy

• Lower IQ in children at age eight years – associated with
untreated maternal hypothyroidism; fetal thyroid starts
to produce hormones at 10–12 weeks and early fetal brain
development depends on small amounts of maternal thy-
roid hormone that cross the placenta3

Women who are known to have hypothyroidism should 
be informed of the above issues, but can be reassured that
adequate treatment with thyroxine will reduce the risks to a
minimum. They should be reminded to take their thyroxine
regularly throughout the pregnancy.

A measurement of fT4 and TSH should be taken as 
baseline and the dose of thyroxine adjusted if necessary to
ensure the woman is euthyroid at the time of conception.

Women with recently-diagnosed hypothyroidism should
be advised to delay conceiving until their TSH is restored to 
a normal level.

Women with subclinical hypothyroidism, who are con-
templating pregnancy, should be treated with thyroxine to
correct the TSH concentration.

As weight gain and lethargy are common problems, the
BMI should be estimated (see Appendix 13) and if overweight
a reducing diet advised and an exercise plan recommended.

7.1 Hypothyroidism

Incidence
0.3–0.7% Hypothyroidism
2.2–2.5% Subclinical hypothyroidism

Risk for Childbearing
Variable Risk
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Pregnancy Issues
Women may be diagnosed with hypothy-
roidism at any stage of pregnancy and should
be treated promptly.

In pregnancies complicated by hypothy-
roidism the TSH rises, indicating a rising
demand for thyroxine. The usual increase in
dose is 25–50%.

Labour Issues
As for normal pregnancy.

Postpartum Issues
• Reduced demand for thyroxine to pre-

pregnancy level
• Neonatal screening is of paramount

importance
• The parents are likely to be anxious that

the baby could have inherited the mater-
nal condition

Medical Management and Care
• Check fT4 and TSH at booking and 4–6 weekly throughout the 

pregnancy
• Adjust the dose of thyroxine to maintain TSH in the lower half of the

reference range2

• Encourage compliance with thyroxine supplementation
• If previous intrauterine growth restriction associated with hypothy-

roidism has occurred, then serial fetal growth scans are indicated

Midwifery Management and Care
• Mother is suitable for routine, shared antenatal care, unless there are

any other medical or obstetric issues
• Any concerns regarding restricted fetal growth, refer immediately to

the obstetric unit
• Ensure that regular fT4 and TSH blood tests are performed and acted

upon
• Be alert for pregnancy-induced hypertension

Medical Management and Care
• No specific medical issues

Midwifery Management and Care
• As for low-risk pregnancy – unless there are any other underlying

medical or obstetric issues
• At examination of the placenta take a 10 ml sample of umbilical cord

blood (standard clotted sample) for neonatal screening5

Medical Management and Care
• Reduce dose of thyroxine to pre-pregnancy dose (assuming the woman

was euthyroid then) in order to avoid overtreatment postpartum
• Check fT4 and TSH six weeks after delivery

Midwifery Management and Care
• Routine care for type of delivery
• Breast-feeding should be encouraged
• Arrange paediatric review of baby6

• Emphasise to the mother the importance of attending any outpatient
appointments arranged, especially for the baby

• It is important that the neonatal screening blood test (Guthrie test) 
is performed promptly and well, and mention made of the maternal
condition on the request form6

• Support and reassure the mother who may have been alarmed over
indiscreet mention of ‘cretinism’ and fearful for long-term prospects of
the baby
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7.2 Thyrotoxicosis

EXPLANATION OF CONDITION

Thyrotoxicosis is the clinical syndrome caused by high serum
concentrations of thyroid hormones. Symptoms and signs
include:

• Heat intolerance
• Weight loss (despite good appetite)
• Insomnia
• Agitation
• Tremor
• Retraction of the upper eyelid
• Sweating
• Tachycardia and bounding pulse
• Diarrhoea
• Oligo- or amenorrhoea

Since several of these features occur in normal pregnancy, the
clinical diagnosis of thyrotoxicosis can be difficult to make in
this context. The combination of raised serum free thyroxine
(fT4), and low thyroid stimulating hormone (TSH) confirms
the diagnosis. Occasionally the fT4 is in the normal range, but
if the fT3 is raised T3 toxicosis occurs1.

Causes
Graves’ disease: Most women with primary hyperthy-
roidism in pregnancy will have Graves’ disease (GD), an
autoimmune condition in which thyrotoxicosis is caused by
auto-antibodies to the thyroid stimulating hormone receptor
(TSHR). These thyroid stimulating immunoglobulins (TSIg)
mimic the effects of TSH on its receptor, but in an unregulated
way. Endogenous TSH falls in response to high levels of fT3
and fT4, but production and release of these hormones 
continues to be stimulated by TSIgs. A smooth, symmetrical
goitre (enlarged thyroid gland) is often present, over which 
a bruit may be heard. In some cases Graves’ disease is 
associated with other organ-specific autoimmune conditions,
e.g. type 1 diabetes and pernicious anaemia.

Excess thyroid hormone ingestion: This may be iatrogenic
(overtreatment of hypothyroidism) or factitious (taking thy-
roid hormone surreptitiously, perhaps to aid weight loss).

HCG-dependent hyperthyroidism: Human chorionic
gonadotrophin (HCG) shows a degree of homology with
TSH, and can act as a weak TSHR agonist. Conditions charac-
terised by raised concentrations of HCG may cause hyperthy-
roidism. The commonest is hyperemesis gravidarum which
results in transient hyperthyroidism in one third of cases.
Trophoblastic tumours such as hydatidiform mole may rarely
cause thyrotoxicosis1.

COMPLICATIONS

• Graves’ ophthalmopathy (GO) describes the range of eye
symptoms and signs seen in up to 50% of patients with
GD. These range from a stare due to retraction of the
upper eyelid to exophthalmos of one or both eyes that
may result in diplopia and even blindness due to optic
nerve compression. Corneal damage can occur when the
patient cannot close her eyes properly. Smoking is a risk
factor for GO. The disease is thought to be due to 
an immune response directed against orbital antigens
resembling TSHR2.

• Graves’ dermopathy is an uncommon feature charac-
terised by localised, usually pre-tibial, myxoedema.

• Thyrotoxic storm is severe life-threatening thyrotoxico-
sis, usually precipitated by the withdrawal of antithyroid
drug treatment or intercurrent illness. Features include
high fever, tachycardia, drowsiness and coma3.

NON-PREGNANCY TREATMENT AND CARE

Antithyroid Drugs
Carbimazole (CBZ) (methimazole in the US) and propylthi-
ouracil (PTU) block the organification of iodine – an essential
step in the manufacture of thyroid hormones. They are also
weakly immunosuppressive and may induce long-term
remission of GD.

Treatment is usually started at a high dose, which reduces
fT4 and fT3 to normal in approximately four weeks.
Propranolol, a non-selective beta-blocker, may be prescribed
to relieve symptoms during this phase, but is not required
long term. In order to avoid iatrogenic hypothyroidism it is
necessary either to reduce the dose of CBZ or PTU to that
required to keep the concentration of fT4 in the normal range
(dose titration) or to continue with high dose CBZ or PTU 
in combination with L-thyroxine (block and replace). After
treatment for 12–18 months with dose titration, or 6–12
months with block and replace, medication is stopped.

Remission is induced in 60% of cases. Some who relapse
opt for long-term CBZ or PTU (titrated dose), others choose
radioiodine treatment or surgery. Side effects include
urticaria and arthralgia. Agranulocytosis (incidence 0.2–0.5%)
is potentially life threatening and patients must be counselled
when starting treatment1.

Radioiodine (131I)
The thyroid gland in GD is avid for iodine and will take up
131I given orally. This radioactive isotope causes a thyroiditis
that eventually destroys sufficient thyroid tissue to lower 
thyroid hormone levels to normal, or subnormal. Women 
are counselled not to conceive for six months following 
131I treatment.

Thyroidectomy
Subtotal thyroidectomy is usually reserved for cases of GD
uncontrolled by large doses of antithyroid drugs, or where
there is a large goitre.

PRE-CONCEPTION ISSUES AND CARE

The woman is at risk of oligo-/amenorrhoea and conse-
quently reduced fertility.

There are additional risks of fetal and neonatal transfer of
the thyroid antibodies causing neonatal thyroid dysfunction.

Women on block and replace treatment are switched to a
titrated dose of CBZ or PTU. The woman should be euthyroid
by fT4 before conception. If uncontrolled by drug therapy,
surgery is considered prior to cessation of contraception.2
Women on radioiodine should continue with contraception
for six months following 131I treatment.

Aplasia cutis is a rare defect of the skin of the scalp. It has
only been reported in babies born to mothers who took CBZ
and not PTU in pregnancy. Some endocrinologists recom-
mend using PTU rather than CBZ in pregnancy4.
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Incidence
Graves’ disease approximately 1:1000
Other causes are rare

Risk for Childbearing
High Risk
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7.2 Thyrotoxicosis 77

Pregnancy Issues
Thyrotoxicosis increases the risk of miscar-
riage. Diagnosis of thyrotoxicosis may be
difficult because some of the symptoms and
signs are mimicked by normal pregnancy.
Serum investigations are necessary.

Graves’ disease (GD) tends to improve 
in pregnancy, and may remit completely dur-
ing the second half of pregnancy.

Fetal or neonatal thyrotoxicosis affects 
2–10% of Graves’ disease pregnancies. This can
cause a small for dates baby, premature labour
and intrauterine death or neonatal death. It is
also associated with craniostenosis.

Overtreatment of maternal thyrotoxicosis
will cause fetal hypothyroidism and goitre.

If ultrasound scans show a fetal goitre the
differential diagnosis is fetal hypothyroidism
or fetal thyrotoxicosis. This is an indication
for cordocentesis to measure fetal TSH and
fT42.

Labour Issues
Detection of previously undiagnosed fetal
thyrotoxicosis.

Postpartum Issues

Management of neonatal thyrotoxicosis
Neonatal thyrotoxicosis, caused by placental
transfer of maternal TSIgs, is self-limiting, but
gets worse transiently when the maternally-
transferred antithyroid drugs disappear.

Relapse
Graves’ disease can ‘flare’ postpartum.

Antithyroid drugs and breast-feeding
PTU is preferred to carbimazole if the mother
wishes to breast-feed, as it is transferred 
to breast milk less readily. However carbi-
mazole in low dose (<15 mg daily) does not
affect infant thyroid function.

Medical Management and Care
• The aim of treatment is to achieve maternal euthyroidism (normal 

thyroid function) and maintain this for the entire pregnancy
• fT4 should ideally be in the upper half of the reference range
• Block and replace regimens are contraindicated in pregnancy because,

while CBZ and PTU cross the placenta, relatively little thyroxine does
and this would cause fetal hypothyroidism

• The lowest dose of CBZ or PTU that achieves target fT4 levels is used
• Serial measurements of fT4 and TSH every four weeks will usually

allow withdrawal of antithyroid drugs in the third trimester
• If large doses of CBZ or PTU appear to be required to treat maternal

thyrotoxicosis, it is worth considering referral for subtotal thyroidec-
tomy after the first trimester to avoid fetal hypothyroidism

• The risk of fetal/neonatal thyrotoxicosis is highest in women with
uncontrolled thyrotoxicosis in later pregnancy, those who have had
this complication before, and those who have had radioiodine or sur-
gical treatment

• Measurement of TSIg in the third trimester in such cases may help
those at highest risk, but this assay is not readily available in the UK
and many centres rely on careful obstetric monitoring of fetal thyroid
status

Midwifery Management and Care
• Accurate booking history and early referral to specialist obstetric unit
• Ensure regular fT4 and TSH tests are performed and acted upon
• Serial ultrasound growth scans should be organised
• Regular assessment of fetal heart rate to detect fetal tachycardia

(>160/min is suggestive) is essential

Medical Management and Care
• To manage as high risk2

Midwifery Management and Care
• Manage as high-risk labour
• Continuous fetal monitoring to detect fetal tachycardia
• Alert the paediatrician when labour is established

Medical Management and Care
• The baby may require temporary treatment with antithyroid drugs

and propranolol
• Maternal thyroid hormone levels must be checked six weeks postpar-

tum to identify relapse of GD and treatment reintroduced or increased
as necessary5

Midwifery Management and Care
• Extend the period of postnatal observations, with emphasis on pulse
• Promote breast-feeding and reassure the mother that low dose car-

bimazole does not affect infant thyroid function
• When examining the baby, be vigilant for signs of goitre (swollen neck)

and if suspected report this immediately
• Be alert for signs of neonatal thyrotoxicosis, which may be delayed for

a week6, and include: weight loss, jitteriness, tachycardia, irritability
and poor feeding

• The baby may be transferred to a neonatal unit, in which case the
mother requires support and measures to promote infant ‘bonding’
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7.3 Type 1 Diabetes Mellitus

EXPLANATION OF CONDITION

Type 1 diabetes mellitus (T1DM) accounts for 15–20% of all
diabetes mellitus. Since it usually presents in childhood or
early adulthood, it accounts for the majority of cases of
pregestational diabetes. It is caused by autoimmune des-
truction of the insulin-producing β-cells of the pancreatic
islets leading to insulin dependency, and there is a genetic
pre-disposition to the condition.

The symptoms are of hyperglycaemia and include thirst,
polydipsia, weight loss, fatigue and blurred vision. If not
diagnosed at this stage, diabetic ketoacidosis may develop – 
a medical emergency, characterised by dehydration, and
metabolic acidosis, that can lead to coma and death.
Diagnostic criteria are included in Appendix 7. Most patients
with T1DM would have had symptoms at presentation and a
raised fasting or random venous plasma glucose.

COMPLICATIONS3

Microvascular Complications
These are caused by chronic hyperglycaemia and are pre-
ventable if patients can achieve near normal blood glucose
concentrations for much of the time.

Retinopathy
The early stages are asymptomatic, so annual photographic
screening is essential. The stages progress from background
(requiring no specific treatment) through pre-proliferative 
to proliferative retinopathy in which retinal ischaemia has
stimulated new vessel formation on the optic disc or in the 
periphery of the retina. New vessels are prone to tear leading
to vitreous haemorrhage. The fibrous stalk carrying the new
vessels can cause traction retinal detachment. Each scenario
can cause blindness. Laser photocoagulation is an effective
treatment for pre-proliferative and proliferative retinopathy.

Nephropathy
The earliest sign is microalbuminuria (albumin:creatinine
ratio >3.5 mg/mmol). Angiotensin converting enzyme inhib-
itors (ACEI) are indicated at this stage to reduce the risk of
progression. The next stage is overt proteinuria (Albustix®

positive). Renal function deteriorates and blood pressure
increases. Renal failure progresses to chronic kidney disease
(CKD). Some may require dialysis or transplantation.

Neuropathy
The commonest presentation is with a symmetrical sensory
polyneuropathy of the feet and legs; this confers a risk of foot
ulceration. Less commonly there may be diabetic mononeuro-
pathies and autonomic neuropathy that can cause postural
hypotension, gastroparesis, diarrhoea and bladder dysfunction.

Cataract Formation
3–4 times more likely in those under the age of 60 years.

NON-PREGNANCY TREATMENT AND CARE

The aims of treatment are to prevent symptomatic hyper- 
and hypoglycaemia, and the development of complications.
Treatment is with subcutaneous insulin injections. Although
insulin preparations are of standard strength, they differ 
considerably in the rate of onset and duration of action.
Patients may take 2–5 injections per day. Injections are given
with disposable syringes and needles or with pen-injectors.
Some patients use a continuous subcutaneous insulin infu-
sion (CSII) (insulin pump).

The diabetic diet is designed to achieve and maintain a
healthy weight. It is high in unrefined carbohydrate (60%)
and low in fat (<30%).

Patients are encouraged to monitor their own capillary 
glucose concentrations to help them to achieve target values.
Carbohydrate counting and appropriate adjustment of the
insulin dose is the cornerstone of modern diabetes manage-
ment. However, not all patients achieve ideal control. Routine
care includes assessment of diabetic control by measuring
HbA1c, physical examination for complications, retinal pho-
tography, screening urine for microalbumin and measure-
ment of serum creatinine.

PRE-CONCEPTION ISSUES AND CARE

Pre-pregnancy counselling is essential because of the risks 
of miscarriage, congenital anomalies, IUGR, pre-eclampsia,
macrosomia, polyhydramnios and IUFD. This should be part
of routine diabetes care wherever this is provided, but
women who are considering pregnancy should have access to
a multi-disciplinary pregnancy preparation service.

The aim is a planned pregnancy with the woman taking
high-dose folic acid (5 mg daily)3 and having the best possible
diabetic control at the time of conception4. Women with sub-
optimal diabetic control (HbA1c >7%) should be encouraged
to use contraception while efforts are made to improve 
control1,2. There should be a thorough assessment of com-
plications, as retinopathy and nephropathy can deteriorate as
a result of pregnancy, placing both mother and baby at risk.

Medication should be reviewed and where possible
changed to agents that are safer in pregnancy. In particular
ACEI should be stopped, and, where treatment for hyperten-
sion is required, methyldopa substituted. Insulin regimens
may be intensified – twice daily injections with biphasic
preparations are unlikely to allow sufficient flexibility of dose
adjustment. Only insulin aspart (NovoRapid®) is licensed for
use in pregnancy. Theoretical concerns about insulin glargine
(Lantus®) and animal insulins mean that human isophane
insulins or insulin detemir (Levemir®) are preferred as basal
insulins1 (though increasing evidence now supports insulin
glargine use in pregnancy).
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Incidence
2–4:1000 pregnancies

Risk for Childbearing
High Risk
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7.3 Type 1 Diabetes Mellitus 79

Pregnancy Issues

Booking:
• Dating/viability scan
• HbA1c
• Complication check and retinal 

examination
• Medication review
• Blood glucose monitoring strategy
• Dietetic review
• Potential issues

– miscarriage*
– hypoglycaemia
– hyperemesis gravidarum
– Down’s risk assessment (nuchal

thickness and amniocentesis)

Week 20:
• Detailed ultrasound scan
• Potential issues

– congenital malformation*

Weeks 28, 32, 36:
• Growth scans
• Potential issues

– IUGR*
– macrosomia*
– polyhydramnios*
– premature labour
– pre-eclampsia

Week 35 onwards:
• Plan mode and timing of delivery
• Plan insulin management during labour

and postpartum
• Potential issues

– unexplained fetal death*
* Outcomes influenced by diabetic control

Labour Issues
• High-risk labour (not suitable for home

delivery or birthing pool)
• Management of diabetes
• Monitoring fetal wellbeing – there is a

risk of fetal distress
• Paediatricians should be available for

delivery

Postpartum Issues
• Neonatal hypoglycaemia
• Insulin regimen
• Breast-feeding
• Contraception advice

Medical Management and Care
• Planned pregnancy – check if pre-pregnancy actions were carried out
• Unplanned pregnancy – start folic acid 5 mg daily3, review insulin regi-

men and alter if necessary, and undertake pre-pregnancy actions
• Arrange retinal screening and, if retinopathy detected, arrange regular

ophthalmological monitoring
• Advise about risk of hypoglycaemia (especially if vomiting is a problem);

ensure the woman and her partner are equipped to treat hypoglycaemia –
glucose tablets or drinks (GlucoGel®) and glucagon injection (GlucaGen®)

• Advise and assist the woman to achieve target blood glucose levels 
(<5 mmol/l pre-meals and <7 mmol/l two hours after meals)

• From 20–36 weeks of gestation maternal insulin resistance increases due
to placental production of counter regulatory hormones, especially
human placental lactogen; insulin dose will need to be increased to deal
with this

• Delivery should be at term unless there is any concern about fetal growth
or wellbeing or if the diabetic control has been suboptimal, in which case
earlier delivery may be recommended

Midwifery Management and Care
• Immediate referral to combined diabetes–obstetric antenatal clinic
• Maintain regular contact with specialist team either by clinic attendance

or telephone every 1–2 weeks
• Ensure plan for delivery has been made in partnership with the woman

and is clearly and accurately documented in the notes
• Advise woman to come to the unit if she becomes unwell or has concerns

about fetal movements
• Offer parent-craft education including advice on the management of dia-

betes during delivery and postpartum

Medical Management and Care
• Managed as per high-risk pregnancy
• Optimise blood glucose control at 4–7 mmol/l using intravenous insulin

and D-glucose as per local guidelines (for suggested insulin regimen for
labour see Appendix 7)

• Prevent maternal hyperglycaemia and neonatal hypoglycaemia
• Avoid maternal hypoglycaemia
• Prophylactic antibiotics for operative or instrumental delivery

Midwifery Management and Care
• Hourly measurement of maternal blood glucose
• Continuous EFM is indicated
• Anticipate shoulder dystopia (awareness of local obstetric protocols)
• Notify paediatricians once labour is established, and call for delivery

Medical Management and Care
• Insulin sensitivity increases promptly after delivery
• Stop insulin infusion once the woman has re-commenced eating
• Optimise maternal blood glucose levels, avoiding hypoglycaemia
• Adjust postpartum insulin doses according to blood glucose levels
• Breast-feeding typically reduces insulin requirements by 30%

Midwifery Management and Care
• Routine postnatal care appropriate for the type of delivery and observe

for maternal hypoglycaemia
• Infants should be offered early feeding, observe baby closely for signs of

hypoglycaemia (jitteriness)
• Neonatal blood glucose levels should be monitored as per local policy
• Breast-feeding should be actively encouraged5

• Not appropriate to have early six-hour discharge
• Information should be offered regarding future pregnancies, and pre-

pregnancy care5

• A follow-up appointment should be made with the diabetes team
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7.4 Type 2 Diabetes Mellitus

Incidence
Approximately 1:1000 pregnancies, but depends on
ethnicity of the clinic population

Risk for Childbearing
High Risk

EXPLANATION OF CONDITION

Type 2 diabetes (T2DM) accounts for 80–85% of all diabetes
mellitus. The prevalence of T2DM is rising worldwide, but
the rate of rise is fastest in developing countries. It usually
presents in middle age or later life, but along with the global
epidemic there is a trend for earlier presentation, particularly
in minority ethnic populations, so women with T2DM 
are becoming pregnant. Some of these women will have had
gestational diabetes previously.

T2DM is characterised by two metabolic defects – insulin
resistance and impaired insulin secretion. There is an inher-
ited predisposition (polygenic) that can be unmasked by 
obesity and physical inactivity. Besides raised blood glucose,
non-esterified fatty acid (NEFA) concentrations are raised.
NEFA reduce the uptake of glucose by muscle, and stimulate
gluconeogenesis in the liver.

Early in the disease patients respond to diet or oral hypo-
glycaemic agents, but many ultimately require insulin treat-
ment. T2DM was commonly regarded as ‘mild diabetes’
because patients did not need to be treated with insulin to
keep them alive, however the adjective is inappropriate
because patients are at increased risk of cardiovascular mor-
tality and morbidity.

COMPLICATIONS4

Microvascular Complications
Microvascular complications are caused by chronic hypergly-
caemia and are preventable if patients can achieve near nor-
mal blood glucose concentrations for much of the time.

Macrovascular Disease
Macrovascular disease occurs because insulin resistance is
part of the ‘metabolic syndrome’ (see Appendix 7), each com-
ponent of which is a risk factor for cardiovascular disease.
Consequently the management of T2DM is not just about 
controlling blood glucose concentrations: it encompasses the
management of as many of these risk factors as possible.

Pregnancy Complications

• Miscarriage
• Congenital malformations
• IUGR
• Macrosomia
• Polyhydramnios
• IUFD

NON-PREGNANCY TREATMENT AND CARE

The aims of treatment are to prevent symptomatic hyper- 
and hypoglycaemia and the development of micro- and
macrovascular complications.

Initially, lifestyle modification (increasing physical activity
and reducing dietary energy consumption) that leads to
weight reduction may improve glucose tolerance and control
diabetes adequately.

With time it is often necessary to use oral antidiabetic
agents. Metformin is the drug of choice for overweight
patients and is increasingly used in polycystic ovarian syn-
drome (PCOS) to augment ovulation induction. Other agents
include sulphonylureas (e.g. glibenclamide, gliclazide, glip-
izide) and thiazolidinediones (rosiglitazone and pioglita-
zone). If oral agents alone or in combination are ineffective
then insulin injections are added or substituted, and manage-
ment of this is as for T1DM.

Patients are often prescribed antihypertensives (especially
ACEI), statins to lower cholesterol concentrations and aspirin
as primary prophylaxis against cardiovascular events.

Routine care is as for T1DM (see Section 7.3).

PRE-CONCEPTION ISSUES AND CARE

Pre-pregnancy counselling is essential for all women of child-
bearing age with T2DM. This should be part of routine dia-
betes care wherever this is provided, but women who are
considering pregnancy should have access to a multidis-
ciplinary pregnancy preparation service. There is evidence to
suggest that women with T2DM are more likely to be cared
for in primary care and are less likely to receive pregnancy
advice than women with T1DM. This is associated with worse
outcomes1,2.

The aim is the same as for women with T1DM.
Pre-pregnancy assessment is as for women with T1DM.

Women with T2DM are likely to be overweight or obese and
they should be actively encouraged to lose weight before 
conceiving if possible.

Pre-pregnancy medication review is very important.
Women are likely to be taking potentially teratogenic drugs
including statins and ACEI, which must be discontinued.

Oral antidiabetic/hypoglycaemic agents should be discon-
tinued and treatment with insulin started as for T1DM.
Increasing evidence indicates metformin is not teratogenic,
and some clinicians advise women with PCOS who conceive
whilst receiving it to continue to take it at ≥12 weeks.

Women with suboptimal diabetic control (HbA1c >7%)
should be encouraged to use contraception while efforts are
made to improve control1,6.
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7.4 Type 2 Diabetes Mellitus 81

Pregnancy Issues

Booking:
• Dating/viability scan
• HbA1c
• Complication check and retinal 

examination
• Medication review
• Blood glucose monitoring strategy
• Dietetic review
• Potential issues

– miscarriage*
– hypoglycaemia
– hyperemesis gravidarum
– Down’s risk assessment (nuchal

thickness and amniocentesis)

Week 20:
• Detailed ultrasound scan or fetal

echocardiogram
• Potential issues

– congenital malformation*

Weeks 28, 32, 36:
• Growth scans
• Potential issues

– IUGR*, macrosomia*
– polyhydramnios*
– premature labour
– pre-eclampsia1,3

Week 35 onwards:
• Plan mode and timing of delivery
• Plan insulin management during labour

and postpartum
• Potential issues

– unexplained fetal death*
* Outcomes influenced by diabetic control

Labour Issues
• High-risk labour (not suitable for

home delivery or birthing pool)
• Management of diabetes
• Monitoring fetal wellbeing – there is a

risk of fetal distress
• Paediatricians should be available for

delivery

Postpartum Issues
• Neonatal hypoglycaemia
• Insulin regimen
• Breast-feeding
• Contraception advice

Medical Management and Care
• Planned pregnancy – check if pre-pregnancy actions were carried out
• Unplanned pregnancy – start folic acid 5 mg daily3, review insulin regi-

men and alter if necessary, and undertake pre-pregnancy actions
• Arrange retinal screening and, if retinopathy detected, arrange regular

ophthalmological monitoring
• Advise about risk of hypoglycaemia (especially if vomiting is a problem);

ensure the woman and her partner are equipped to treat hypoglycaemia –
glucose tablets or drinks (Glucogel®) and glucagon injection (Glucagen®)

• Advise and assist the woman to achieve target blood glucose levels 
(<5 mmol/l pre-meals and <7 mmol/l two hours after meals)

• From 20–36 weeks gestation maternal insulin resistance increases due to
placental production of counter-regulatory hormones, especially human
placental lactogen; insulin may be required to compensate for this

• Delivery should be at term unless there is any concern about fetal growth
or wellbeing or if the diabetic control has been suboptimal, in which case
earlier delivery may be recommended

Midwifery Management and Care
• Immediate referral to combined diabetes–obstetric antenatal clinic
• Maintain regular contact with specialist team either by clinic attendance

or telephone every 1–2 weeks
• Ensure plan for delivery has been made in partnership with the woman

and is clearly and accurately documented in the notes
• Advise woman to come to the unit if she becomes unwell or has concerns

about fetal movements
• Offer parent-craft education including advice on the management of dia-

betes during delivery and postpartum

Medical Management and Care
• Managed as per high-risk pregnancy
• Optimise blood glucose control at 4–7 mmols/l using intravenous insulin

and D-glucose as per local guidelines (for suggested insulin regimen for
labour see Appendix 7)

• Prevent maternal hyperglycaemia and neonatal hypoglycaemia
• Avoid maternal hypoglycaemia
• Prophylactic antibiotics for operative or instrumental delivery

Midwifery Management and Care
• Hourly measurement of maternal blood glucose
• Continuous EFM is indicated
• Anticipate shoulder dystocia (awareness of local obstetric protocols)4

• Notify paediatricians once labour is established, and call for delivery

Medical Management and Care
• Insulin sensitivity increases promptly after delivery
• Stop insulin infusion once the woman has re-commenced eating
• Optimise maternal blood glucose levels, avoiding hypoglycaemia
• Adjust postpartum insulin doses according to blood glucose results
• Breast-feeding typically reduces insulin requirements by 30%

Midwifery Management and Care
• Routine care as appropriate for the type of delivery
• Observe baby closely for signs of hypoglycaemia ( jitteriness)
• Monitor neonatal blood glucose levels as per local policy
• Breast-feeding should be actively encouraged5

• Oral antidiabetic agents should not be used until weaning
• Insulin treatment is preferred
• Information should be offered regarding contraception (suitable for oral

contraceptives), future pregnancies and pre-pregnancy care1

• A follow-up appointment should be made with the diabetes team or local
GP
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7.5 Gestational Diabetes Mellitus

Incidence
2–3% of pregnancies (depending on definition used and on
population studied)

EXPLANATION OF CONDITION

Gestational diabetes (GDM) is glucose intolerance that is
diagnosed during pregnancy. This may represent previously
undiagnosed type 1 or type 2 diabetes, but the majority 
of cases are due to transient, pregnancy-induced glucose
intolerance.

Pathophysiology
Glucose tolerance changes during normal pregnancy: fasting
blood glucose concentration falls and postprandial glucose
concentration rises up to 36 weeks gestation. From week 20
increasing levels of placental hormones, including human
placental lactogen, are responsible for increasing maternal
insulin resistance. If the woman has sufficient insulin secret-
ory reserve, then the rise in plasma glucose is minor: if she has
limited reserve, then glucose intolerance or diabetes may result.

Definition
There is no international agreement on the definition of GDM.
In the US, the diagnostic test is a 100 g, three-hour oral 
glucose tolerance test (OGTT), whereas in Europe the 75 g,
two-hour OGTT is used (see Appendix 7). The US definition
relates to the risk of the woman developing diabetes after the
index pregnancy – 50% within eight years.

The degree of glucose intolerance that is deemed to merit
intervention is still being debated. Some would only treat 
biochemical diabetes, others impaired glucose tolerance and
others somewhere in between, for example the Pregnancy
Study Group of the European Association for the Study 
of Diabetes advocates intervening if the two-hour glucose 
>9 mmol/l.

The reason for the inconsistency is that although studies
have shown that pregnancy outcomes in women with any
degree of glucose intolerance are worse than in those with
normal glucose tolerance1, only one randomised controlled
trial to date has demonstrated a beneficial effect of treatment2.
A definitive answer is expected from the larger on-going inter-
national Hyperglycemia and Adverse Pregnancy Outcome
(HAPO) trial funded by the National Institutes of Health.

Screening
Since nearly all women with GDM will be asymptomatic, it
will be necessary to screen. The prevalence in the general
maternity population is too low to justify universal screening.
The National Institute for Clinical Excellence (NICE) Routine
Antenatal Guidance 2003 states: ‘The evidence does not 
support routine screening for gestational diabetes mellitus
(GDM) and therefore it should not be offered.’ However, 
it also states: ‘Throughout the entire antenatal period, healthcare
providers should remain alert to signs or symptoms of conditions
which affect the health of the mother and fetus, such as . . . diabetes.’

Selective screening of high-risk groups is justified3. Groups
at high risk include women with:

• Previous gestational glucose intolerance
• Previous large baby (>4 kg)

Risk for Childbearing
High Risk

• Previous unexplained stillbirth
• First degree relative with diabetes
• Maternal obesity >120% ideal body weight
• Polyhydramnios in current pregnancy

To these may be added non-white ethnic group and polycys-
tic ovarian syndrome.

Glucosuria is a poor predictor of GDM and usually reflects
hyperfiltration of pregnancy. However, glucosuria before 
20 weeks is unusual and should not be ignored as it may 
indicate pre-existing undiagnosed diabetes.

A two-stage screening test is usual in the US. A 50 g oral
glucose challenge is administered non-fasting at 24–28 weeks.
If the venous plasma glucose measured after one hour is
>7.8 mmol/l, an OGTT is performed. This reduces the num-
ber of GTT needed. Elsewhere, one-stage screening is with 
an OGTT alone.

COMPLICATIONS

Increased maternal glucose concentration leads to increased
delivery of nutrients to the fetus, which stimulates fetal
insulin production. The potential effects of diabetes on the
fetus include:

• Polyhydramnios
• Macrosomia (risk of shoulder dystocia)
• Hepatomegaly
• Polycythaemia
• IUFD
• Hyaline membrane disease
• Neonatal hypoglycaemia

Since the onset of GDM is after 12 weeks, it does not confer an
increased risk of congenital malformation or miscarriage.

TREATMENT AND CARE

Unless the woman has symptomatic hyperglycaemia it is
usual to start by offering lifestyle advice and home blood 
glucose monitoring. Most women (80%) will be adequately
controlled by diet and exercise. A dietetic assessment is essen-
tial. Women should be advised to eat regular meals, and to
take 50% of their diet as unrefined carbohydrate. If they are
overweight it is safe to aim for no further weight gain during
the pregnancy, by modest energy restriction. Aerobic arm
exercise has been shown to be an effective and safe adjunct.

The memory of the blood glucose meter should be inter-
rogated at each clinic visit. Consistent failure to meet target
blood glucose concentrations is an indication to start insulin
treatment. Oral antidiabetic agents are not generally used,
although glibenclamide (glyburide) has been claimed to be
safe and effective.

Raised post-meal glucose values are best treated by short-
acting analogues insulin aspart (NovoRapid®) or insulin lispro
(Humalog®), while raised pre-meal values are treated with
human isophane insulin or insulin detemir (Levemir®).
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7.5 Gestational Diabetes Mellitus 83

Pregnancy Issues
• Explanation of condition
• Dietetic advice
• Blood glucose monitoring instruction
• Dietetic review
• Review maternal blood glucose results:

if consistently above target, commence
insulin treatment and titrate dose until
targets achieved

Weeks 28, 32, 36:
• Growth scans
• Potential issues

– macrosomia*
– polyhydramnios*
– premature labour
– pre-eclampsia
– IUGR

Week 35 onwards:
• Plan mode and timing of delivery
• Plan insulin management during labour

if necessary
• Potential issues

– unexplained fetal death*
*Outcomes influenced by diabetic control

Labour Issues
• High-risk labour (not suitable for home

delivery or birthing pool)
• Management of diabetes
• Monitoring fetal wellbeing – there is a

risk of fetal distress
• Paediatricians should be available for

delivery

Postpartum Issues
• Neonatal hypoglycaemia
• Assess glucose intolerance
• Encourage breast-feeding
• Lifestyle advice
• Contraceptive advice

Medical Management and Care
• Advise and assist woman to achieve target blood glucose levels 

(<5 mmol/l before meals and <7 mmol/l two hours after meals)
• From 20–36 weeks gestation maternal insulin resistance increases, due

to placental production of counter-regulatory hormones, especially
human placental lactogen; insulin may be required to compensate 
for this

• Delivery should be at term unless there is any concern about fetal
growth or wellbeing or if the diabetic control has been suboptimal, in
which case earlier delivery may be recommended

Midwifery Management and Care
• Full explanation of GDM and the implications for pregnancy should be

given
• Maintain regular contact with specialist team either by clinic atten-

dance or telephone every 1–2 weeks to permit adjustment of treatment
where necessary and to arrange regular ultrasound scans

• Ensure plan for delivery has been made in partnership with the woman
and is clearly and accurately documented in the notes

• Advise the woman to come to the unit if she becomes unwell or has 
concerns about fetal movements

• Offer parent-craft education including advice on the management of
diabetes during delivery and postpartum

Medical Management and Care
• If insulin-treated, manage as per type 1 DM high-risk pregnancy
• Optimise blood glucose control using intravenous insulin and D-

glucose as per local guidelines – as for type 1 and type 2 diabetes
• If on diet treatment alone, monitor blood glucose levels as per local

guidance, no requirement for insulin therapy in labour if blood glucose
levels are normal

• Prophylactic antibiotics for operative or instrumental delivery

Midwifery Management and Care
• In addition to routine labour care, take hourly measurements of mater-

nal blood glucose, and adjust insulin as appropriate
• Continuous EFM is indicated
• Anticipate shoulder dystocia (consult local obstetric protocols)
• Notify paediatricians once labour is established, and call for delivery

Medical Management and Care
• Stop insulin immediately after delivery and monitor maternal blood

glucose concentrations before meals for 24 hours
• If blood glucose >7 mmol/l seek advice from diabetes team
• Arrange repeat glucose tolerance test at six weeks postpartum
• Classify glucose tolerance according to result and manage accordingly

Midwifery Management and Care
• Observe baby closely for signs of hypoglycaemia (jitteriness)
• Neonatal blood glucose levels should be monitored as per local policy
• Breast-feeding should be actively encouraged
• Ensure understanding of increased risk of type 2 diabetes and 

advise about lifestyle modifications to minimise that risk. Educate
about symptoms of diabetes and recommend an annual test of glucose
tolerance

• Advise that the woman should have an oral GTT before she conceives
again, and during every subsequent pregnancy to screen for type 
2 diabetes mellitus
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7.6 Addison’s Disease (Adrenal Insufficiency)

Incidence
Rare <1:1000

Risk for Childbearing
High Risk

EXPLANATION OF CONDITION

Adrenal insufficiency is the deficiency of gluco- and miner-
alocorticosteroids produced by the cortex of the adrenal
glands1. This may be primary (damage to the glands) or 
secondary, due to the lack of pituitary adrenocorticotrophic
hormone (ACTH).

Addison’s disease refers to primary adrenal insufficiency.
Of all cases, 70–90% are due to autoimmune destruction 
of the adrenal cortex (either alone or associated with other
organ-specific autoimmune conditions, e.g. type 1 diabetes,
autoimmune thyroid disease). Of the remainder, most cases
are due to tuberculosis. Autoantibodies to the enzyme 
21-hydroxylase are often present in autoimmune Addison’s
disease.

Symptoms
Symptoms include:

• Anorexia
• Nausea
• Vomiting
• Weight loss
• Weakness
• Lassitude
• Syncope
• Hyperpigmentation (not in secondary adrenal insufficiency)
• The patient may be hypotensive or have postural

hypotension

Diagnosis
Biochemical changes include:

• Low serum sodium
• Raised potassium
• Hypoglycaemia

but they may be absent. A low plasma cortisol concentration
at 9 am supports the diagnosis.

A paired ACTH measurement is needed to differentiate
primary (ACTH raised) from secondary (ACTH low) cases. If
the morning plasma cortisol is borderline, the ability of the
adrenal cortex to respond to synthetic ACTH (tetracosactrin)
is tested by measuring plasma cortisol before and 30 minutes
after an intramuscular injection of synthetic ACTH – the
‘short Synacthen® test’. The incremental rise in plasma cor-
tisol is subnormal in Addison’s disease1.

COMPLICATIONS

Acute Adrenal Crisis (Addisonian Crisis)
This is a medical emergency in which a patient with 
primary adrenal insufficiency suffers a stressful event such as
an intercurrent infection or trauma. The normal physiological
increase in corticosteroid secretion cannot occur. The patient
presents in hypovolaemic shock with features of the precipi-
tating event.

Pregnancy Complications

• IUGR – if undiagnosed
• Hypovolaemic shock – following labour

NON-PREGNANCY TREATMENT AND CARE

Patients are treated with oral corticosteroids for life. Typically
glucocorticoid replacement is with hydrocortisone 20–30 mg
daily, given as 2–3 doses. The adequacy of the dose is
assessed by patient wellbeing, supplemented by measure-
ment of 24-hour urinary free cortisol excretion (which should
be in the reference range) and possibly plasma cortisol
profiles measured as a day case. It is important to avoid
chronic over replacement in order to avoid osteoporosis and
other features of Cushing’s syndrome. Patients should
increase their dose to cover intercurrent illness, and carry
medical alert information about their diagnosis and treat-
ment. They should seek urgent medical help if vomiting and
unable to absorb oral steroids.

The stress of elective or emergency surgery is covered by
the administration of intramuscular hydrocortisone in high
doses tapering to normal over several days.

Mineralocorticoid replacement is also required in patients
with primary adrenal insufficiency: 9α-fluorohydrocortisone
(fludrocortisone) is given at a dose of 50–200 micrograms
once daily. This should abolish postural hypotension and 
correct electrolyte abnormalities. Excessive doses may cause
hypertension and hypokalaemia.

PRE-CONCEPTION ISSUES AND CARE

There should be no adverse effects on pregnancy of treated
adrenal insufficiency. It is important to check that the woman
is adequately but not excessively replaced with steroids as
above. She should be advised to carry a steroid card and 
medical alert bracelet or tag with her at all times.

Although there is no need to increase the steroid doses 
routinely in pregnancy, the woman should be aware that she
should seek medical advice in the event of vomiting in early
pregnancy that prevents her absorbing oral steroids2. She
should also be counselled about the need to cover labour and
the puerperium with higher doses of steroids2.
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7.6 Addison’s Disease 85

Pregnancy Issues

No changes in regular treatment
required

Special circumstances:
• Hyperemesis
• Intercurrent illness
• Risk of Addisonian crisis

Labour Issues
• Increased corticosteroid requ-

irement for labour and delivery
• Intravenous fluids to prevent

hypovolaemia

Postpartum Issues
The physiological diuresis of the
puerperium may cause significant
hypotension.

Medical Management and Care
• Hyperemesis may result in insufficient oral steroid being absorbed by women

with treated adrenal insufficiency
• Admission for parenteral steroid administration may be necessary
• Undiagnosed Addison’s disease should be suspected in women with persistent

nausea and vomiting beyond 20 weeks gestation, especially if this is associated
with fatigue and weight loss

Midwifery Management and Care
• High-risk pregnancy – shared care with community and obstetric teams
• Women with intercurrent illness during pregnancy should be reminded to

increase their corticosteroid dose exactly as they would do normally
• Promote correct administration of medication
• Immediate admission for signs of adrenal crisis, e.g. nausea and vomiting, 

profound epigastric pain or hypotension

Medical Management and Care

Suggested labour regimen:
• Hydrocortisone: 100 mg 6-hourly im

Midwifery Management and Care
• This is a high-risk labour, managed by the obstetricians although the midwife

should be able to deliver the baby if the labour itself progresses normally
• Continuous EFM is required
• Hourly blood pressure monitoring
• Care of the IVI and strict recording of fluid balance
• Send for immediate medical assistance for signs of adrenal crisis, e.g. nausea,

vomiting, profound epigastric pain or hypotension
• Be aware that epidural anaesthesia may mask epigastric pain
• Promote correct administration of steroids
• Ensure that appropriate pharmacological therapy is available for an adrenal crisis2

Medical Management and Care
• Steroid dose should be tapered gradually over 6 days to cover the physiological

diuresis in the puerperium
• Suggested labour regimen:

– Day 1: Hydrocortisone 100 mg 6-hourly intramuscularly
– Day 2: Hydrocortisone 50 mg 6-hourly intramuscularly
– Day 3: Hydrocortisone 40 mg morning, 20 mg evening orally
– Days 4 and 5: Hydrocortisone 30 mg morning, 15 mg evening orally
– Day 6: Usual maintenance dose

• Ensure the woman is taking her maintenance dose of steroids on discharge

Midwifery Management and Care
• Routine care appropriate for type of delivery
• This mother is not suitable for early discharge from hospital
• Continue to monitor blood pressure and observe for signs of adrenal crisis
• Breast-feeding is considered safe and should be actively encouraged2
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7.7 Prolactinoma

Incidence
Rare <1:1000

Risk for Childbearing
High Risk

EXPLANATION OF CONDITION

Prolactinomas are the commonest hormone-secreting pitu-
itary adenomas and the only ones likely to be encountered in
routine obstetric practice. They arise from the monoclonal
proliferation of a lactotroph cell in the anterior pituitary
gland. These cells synthesise and secrete prolactin (PRL), 
the hormone that promotes lactation. Of these adenomas,
90% are microadenomas (<10 mm diameter) and 10% are
macroadenomas (≥10 mm). Microadenomas may regress
spontaneously and do not usually grow significantly, with
very few enlarging to become macroadenomas. Macroade-
nomas are more likely to expand1.

The clinical features are due to hyperprolactinaemia and
the space-occupying effects of the tumour. Hyperprolac-
tinaemia causes secondary amenorrhoea and infertility; it
inhibits pulsatile GnRH (gonadotropin releasing hormone)
release which results in anovulation and low oestrogen 
levels. Raised PRL levels can also cause galactorrhoea.

Serum prolactin is always raised: in general higher levels
are seen with macroprolactinomas. It is important to exclude
other causes of hyperprolactinaemia (pregnancy, untreated
hypothyroidism, antipsychotic and antiemetic drugs) before
imaging the pituitary with MRI.

COMPLICATIONS

If the prolactinoma is large enough, it may compress the sur-
rounding normal pituitary cells, causing partial or complete
hypopituitarism, with deficiencies of growth hormone (GH),
adrenocorticotrophic hormone (ACTH), leading to hypocor-
tisolaemia, and thyroid stimulating hormone (TSH), leading
to hypothyroidism.

Large macroadenomas may cause pressure symptoms 
with headache, and, if optic chiasmal compression occurs,
visual field defects, usually bitemporal hemianopia. Further
expansion beyond the pituitary fossa may cause diplopia due
to involvement of cranial nerves III, IV and VI.

NON-PREGNANCY TREATMENT AND CARE

Microprolactinoma
Medical treatment with a dopamine (DA) agonist is almost
always successful in restoring normal prolactin concentration
and stopping galactorrhoea. Bromocriptine was the first drug
to be used. Cabergoline and quinagolide are alternatives.
Bromocriptine is cheapest, but has to be taken 2–3 times daily,
is less well tolerated and marginally less effective than caber-
goline. Cabergoline is taken once or twice a week.

All have side effects:

• Nausea
• Vomiting
• Constipation
• Postural hypotension
• Nasal congestion
• Raynaud’s phenomenon

Women must be warned about these effects. Compliance is
helped by starting with a low dose and slowly increasing.
Long-term use has been associated with pulmonary, pericar-
dial and retroperitoneal fibrosis.

Since 10–20% microprolactinomas remit after medical
treatment, it is reasonable to withdraw medication every 2–3
years to see whether it is still required.

Trans-sphenoidal surgery to remove the adenoma is
reserved for women who cannot tolerate, or who do not
respond to, DA agonists. It is as effective as medical 
treatment, but carries greater risks, including a degree of
hypopituitarism.

Macroprolactinoma
First-line treatment, even with the largest adenomas, is with
DA agonists. These induce falls in prolactin concentrations
within 24 hours and tumour shrinkage within weeks. These
improvements continue with duration of treatment. The
visual field defects usually recede, and PRL concentrations
return to normal in 58% of cases. Rapid shrinkage may result in
a leak of cerebrospinal fluid from the nose (CSF rhinorrhoea).

If tumours do not shrink as expected, trans-sphenoidal
surgery to debulk the tumour mass in the sella followed by
radiotherapy is recommended.

PRE-CONCEPTION ISSUES AND CARE

There is a risk of amenorrhoea and infertility.

Safety of DA Agonists
There is no evidence of increased rates of spontaneous abor-
tion, ectopic pregnancy or teratogenicity with bromocriptine
therapy. There is much less experience with cabergoline,
which is therefore not first choice agent for women wishing to
conceive. Women receiving DA agonists should be advised 
to use barrier methods of contraception for the first few men-
strual cycles, which may be irregular, to facilitate accurate
dating of pregnancy.

Risk of tumour expansion
As oestrogen levels rise in pregnancy they stimulate the
growth of lactotrophs that, in normal women, cause the 
pituitary gradually to double its size: prolactinomas may also
grow. The risk of clinically significant expansion of micro-
prolactinomas is very low, compared with 20% of macro-
prolactinomas. Women with microprolactinomas should be
advised to stop taking the DA agonist as soon as pregnancy is
confirmed.

The management of macroprolactinoma depends on the
size of the tumour. If it is confined to the sella, the DA agonist
can be stopped after conception. In women with larger
macroadenomas, options to be considered before making an
individualised plan include:

• Trial withdrawal of DA agonist
• Continuing bromocriptine throughout pregnancy
• Pre-pregnancy trans-sphenoidal surgery to debulk the

tumour
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7.7 Prolactinoma 87

Pregnancy Issues
Monitor for symptoms and signs of tumour
expansion.

Labour Issues
No particular issues except if a woman 
is known to have an expanding 
macroprolactinoma.

Postpartum Issues

Breast-feeding
Suckling has no effect on PRL concentrations
and there is no evidence that it causes
tumour expansion. DA agonists should not
be given while breast-feeding.

Contraception
Oestrogens in combined oral contraceptives
might stimulate growth of prolactinomas.

Restarting medical treatment
In most cases there should be no immediate
need to restart DA agonist treatment after
delivery. It is reasonable to wait and see
whether the original symptoms return and
to measure serum PRL if they do.

Medical Management and Care
Since normal pregnancy is associated with increasing PRL concentrations,
it is not possible to use PRL measurements to indicate prolactinoma
enlargement.

Microprolactinomas
• Discontinue DA agonist
• Monitor clinically for symptoms and signs of tumour expansion

– headache
– visual symptoms

• Check visual fields clinically by direct confrontation

Macroprolactinomas
Decide whether to continue with DA agonist. Monitor clinically for symp-
toms and signs of tumour expansion as for microprolactinoma. In addition
perform monthly visual perimetry to detect early signs of optic chiasmal
compression. Serial MRI scanning is not recommended in view of a lack of
proof of its safety in pregnancy.

If there is a suggestion of tumour expansion, this should be confirmed
with an urgent MRI scan and bromocriptine started immediately. The sub-
sequent management involves endocrinologist, obstetrician and neurosur-
geon. Lack of response to bromocriptine is a neurosurgical emergency.

Early delivery may be indicated according to the gestational age.

Midwifery Management and Care
• Accurate booking history, noting any past treatments/surgery and cur-

rent medication
• Care shared with community midwife and medical obstetric team
• Routinely ask about headaches and visual symptoms
• Refer to specialist unit if indicated

Medical Management and Care
If the woman has an expanding tumour, she will need to be prepared for
elective forceps delivery to avoid a rise in intracranial pressure during
labour.

Midwifery Management and Care
• Routine shared care, unless expanding tumour as above or any other

underlying obstetric or medical complications
• Be prepared for induction of labour before 38 weeks and prepare for a

pre-term delivery

Medical Management and Care
• Advise the woman to report a recurrence of her original symptoms
• Confirm hyperprolactinaemia before restarting medical treatment
• Note that PRL concentrations return to normal by three weeks post-

partum in normal women
• Women with macroprolactinomas should have an MRI scan post-

partum to estimate tumour size

Midwifery Management and Care
• Routine postnatal care appropriate for type of delivery
• Encourage breast-feeding provided the woman does not need to restart

DA agonists
• Discuss contraceptive options; theoretical risk of oestrogen-containing

oral contraceptives should be discussed
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7 Endocrine Disorders
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EXPLANATION OF CONDITION

Headache is an extremely common neurological disorder, the
most common type being ‘tension’ type headaches. These are
thought to occur due to scalp muscle contraction resulting in
a sensation of tightness in the head and pressure behind the
eyes. Often related to stress, such headaches may be precipi-
tated by noise, depression, fatigue and concentrated visual
work. The diagnosis is made by reported symptoms with
physical signs of tension in nuchal and scalp muscles.

Cluster Headaches
Cluster headaches usually appear rapidly, without an aura,
and peak within ten minutes. Pain is usually non-pulsatile
and unilateral and may be centred on one eye. Symptoms
include lacrimation, oedema and rhinorrhoea with 60% of
cases causing ptosis and miosis. Attacks usually last <1 hour
and often occur in clusters of 1–3 every day.

Migraine
Migraine without aura (common migraine) is the typical type of
migraine. There are usually no, or vague, prodromal visual
symptoms, the headache is usually unilateral and pulsatile,
lasting 6–24 hours and is often associated with nausea, vomit-
ing, photophobia, phonophobia and malaise.

Migraines with aura (classical migraine) occur when patients
undergo a prodromal phase of up to 48 hours. Symptoms
include depression, irritability and yawning, difficulty con-
centrating, stiff neck and food craving. Other symptoms may
include visual disturbances affecting one side of the visual
field (scintillating scotoma, geometric patterns) and unilat-
eral paraesthesia or numbness. Headache begins during the
aura period or within an hour of the aura ceasing and 
manifests in the same way as migraine without aura.

Migraine headache is thought to be due to vasodilation of
cerebral blood vessels and stimulation of cerebral nerves. The
release of 5-hydroxytryptamine, a vasoactive substance, is
known to rise at the onset of prodromal symptoms and fall
during the headache.

Migraines may be induced in a minority of patients by:

• Stress
• Anxiety
• Head or neck trauma
• Dietary factors (particularly cheese, chocolate, alcohol

and citrus fruits)
• Fatigue

Oral contraceptives and vasodilators may exacerbate
migraines.

COMPLICATIONS

Migraine with aura is associated with a six-fold increase in
the risk of stroke.

NON-PREGNANCY TREATMENT AND CARE

Headache

• Investigation to confirm the benign nature of the
headaches

• Simple analgesia: paracetamol and/or an NSAID
• Avoid agents which may exacerbate headache, e.g. 

alcohol, nicotine
• Cluster headaches are primarily treated as migraine

Migraine
A detailed neurological examination should be performed to
ensure accurate diagnosis. Hemiplegic, visual and hemisen-
sory symptoms must be distinguished from thrombo-embolic
transient ischaemic attacks (TIA). In addition:

• Patient to complete a diary to ascertain any triggers
• Discontinue oral contraceptives if appropriate
• Simple analgesia as a first-line treatment, with or without

an anti-emetic
• Ergotamine tartrate (a vasoconstrictor) can be used dur-

ing an attack. May be given po, pr or by subcutaneous
injection

• Sumatriptan, a 5HT1 agonist is commonly used for acute
attacks (oral, nasal spray or injection)

• Beta-blockers are used as prophylaxis
• Pizotifen, a serotonin agonist is used as prophylaxis
• Feverfew, a herbal remedy, may decrease the number 

of headaches experienced by a patient with a history of
frequent migraines2

PRE-CONCEPTION ISSUES AND CARE

Women should be accurately counselled regarding the risks
and benefits of continuing any medication prescribed or
bought over the counter.

8.1 Migraine and Headaches

Incidence
Most common neurological disease
Migraine affects 15% of females, 6% of males1

Risk for Childbearing
Variable Risk – dependent on cause
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8.1 Migraine and Headaches 91

Pregnancy Issues
Migraine and headache account for 33% of
neurological problems in pregnancy2. Head-
aches may occur due to eye strain, fatigue,
emotional changes and sinusitis or be a con-
tinuing chronic problem3. Tension headaches
do not usually improve in pregnancy4.

Of women with pre-existing classical mig-
raine, 50–90% will improve during pregnancy3.
However some women will develop migraine
for the first time in pregnancy5.

Differential diagnosis includes:
• Sub-arachnoid haemorrhage
• Meningitis
• Encephalitis
• Cerebral vein thrombosis
• Benign intracranial hypertension
• Pre-eclampsia
• Intracranial mass lesions
Ergotamine6 and feverfew (which contain
ergot alkaloids) should be avoided through-
out pregnancy.

NSAIDs have been associated with
increased risk of first trimester miscarriage.
In the third trimester they have been 
associated with increased risk of neonatal
intracranial haemorrhage, an effect on fetal/
neonatal renal function and the theoretical
risk of premature closure of the ductus 
ateriosus6. As such they should only be used
under specialist supervision.

Labour Issues
Triggers such as stress, pain and starvation
can induce headache or a migraine attack.

Postpartum Issues
• Differential diagnosis – migraine and

headache may be confused with post-
dural puncture headache

• Migraine often recurs in the postpartum
period7

Medical Management and Care
• Careful diagnosis, history taking and neurological examination
• Prolonged neurological signs and symptoms for >12 hours require fur-

ther investigation
• Simple analgesia; avoid NSAIDs in the first and third trimesters
• Avoid ergotamine
• Consider prophylaxis if attacks are frequent or long lasting; aspirin 

75 mg once daily is safe and effective3

• Consider beta-blockers; note that use of these in pregnancy has been
associated with IUGR (see Appendix 4.3)

• If beta-blockers and aspirin are ineffective consider tricyclic anti-
depressants (25–50 mg amitriptyline)

• Consider anti-emetics if presentation of nausea and vomiting; meto-
clopramide decreases gastric atony and increases absorption of other
administered medications7

Midwifery Management and Care
• Advise about hydration – pregnant women should drink four litres of

water per day
• Advise reduction in tea and coffee consumption and avoidance of any

known triggers
• Encourage use of relaxation techniques
• Careful history taking with women presenting with symptoms
• Ensure physical observations noted to exclude other diagnosis
• Women who present with headaches in late second and third trimester

should be screened for pre-eclampsia (blood pressure measurement
and urinalysis) and referred for urgent medical assessment if neces-
sary (see Section 3.2)

Medical Management and Care
• As above

Midwifery Management and Care
• Condition may cause anxiety about labour and analgesia; discuss and

refer to anaesthetic team if necessary
• Encourage normal diet and adequate hydration
• Utilise relaxation techniques

Medical Management and Care
• Careful examination and history taking; post-dural headache will 

usually improve when the mother is lying prone
• Women with classical migraine should not take oestrogen-containing

oral contraceptives
• Consider pre-pregnancy treatment, ensuring no contraindication if

breast-feeding

Midwifery Management and Care
• Carefully history taking
• Referral to medical team if necessary
• Advise regarding rest, hydration and relaxation
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8.2 Epilepsy

EXPLANATION OF CONDITION

Epilepsy is a disorder of brain function characterised by 
sudden onset, recurrent seizures3. The temporary physiolo-
gical brain dysfunction is caused by an abnormal electrical 
discharge of cortical neurons. During a seizure, groups of
neurons are activated repeatedly and hypersynchronously. A
failure of the inhibitory synaptic contact between the neurons
causes high voltage spike and wave activity on an electro-
encephalogram (EEG).

Epilepsy can be broadly classified into two categories, par-
tial and generalised seizures.

Partial Seizures
Partial seizures originate from either the frontal or temporal
lobe of the brain. They may or may not be associated with loss
of consciousness and may extend to become generalised
seizures. Many patients with partial seizures experience a
warning ‘aura’4.

Generalised Seizures
Generalised seizures involve both hemispheres of the cereb-
ral cortex and are further classified:

• Absence seizures (petit mal) usually last <20 seconds and
seizures are often a disorder of childhood, that manifest as
brief episodes of impaired consciousness with no aura or
post-ictal confusion

• Myoclonic seizures consist of brief, jerking, arrhythmic
motor movements

• Tonic–clonic seizures (grand mal) typically follow a warn-
ing and consist of sudden, rigid, tonic extension or flexion
of limbs, head and/or torso lasting up to a minute 
followed by convulsions consisting of rhythmic motor
jerking movements, with or without impaired conscious-
ness, lasting a few seconds to a few minutes

• Atonic seizures occur in epileptic patients with serious
neurological abnormalities and consist of loss of tone and
generalised floppiness

COMPLICATIONS

• Status epilepticus – a medical emergency that occurs
when a patient experiences repeated seizures without any
recovery of consciousness between them

• Trauma occurring at the time of the convulsion, including
tongue biting, head trauma, hot water burns, etc.; patients
with epilepsy should be counselled regarding precautions
and how to minimise harm

• Cardiorespiratory failure arising from status epilepticus
where treatment was delayed

• Sudden adult death – phenomenon whereby patient with
epilepsy dies suddenly and no anatomic or toxicological
cause of death is revealed5

NON-PREGNANCY TREATMENT AND CARE

The aim of treatment is to achieve optimum, seizure-free 
status without adverse effects. Anti-epileptic drugs (AEDs)
are generally recommended for all patients having experi-
enced more than one seizure.

As in pregnancy, monotherapy carries less risk than 
polytherapy and careful monitoring of patients is required 
to balance efficacy with long-term side effects of AED (see
Appendix 8.1 for drug therapy).

PRE-CONCEPTION ISSUES AND CARE

• Women considering pregnancy should seek pre-conceptual
advice from an appropriately experienced health care
professional

• Women should be counselled regarding their current
treatment, the risk of major malformations in the fetus
and the use of folic acid6

• Women with epilepsy and particularly those taking AEDs
are at increased risk of folate deficiency and neural tube
defects7,8, and should be prescribed folic acid 5 mg per
day before conception and up to 12 weeks gestation9

• Pregnancy should be deferred until seizure control is 
optimal. Women who have been seizure free for a 
minimum of two years may consider withdrawing AEDs.
This should be planned well before conception and impli-
cations for driving and risk of seizure recurrence should
be explored

• Women who require AEDs to maintain seizure control
should be treated with the lowest dose of the lowest 
number of drugs. Polytherapy increases the risk of major
congenital malformations (MCMs) 1

• Sodium valproate is associated with an increased risk of
MCM and fetal valproate syndrome. Wherever possible,
alternative AEDs should be utilised in order to maximise
seizure control whilst miniminsing risks to the fetus 
and long-term sequelae for the neonate and child.
Carbamazepine is associated with the lowest risk of
MCM, when used as monotherapy1 (see Appendix 8.1)

• Women must be fully informed and involved in the deci-
sion making process regarding the use/change of AEDs.
An awareness of the side effects of AEDs for the patient,
risk of abnormality in the fetus, importance and necessity
of seizure control and the social and psychological
impacts of balancing these issues should be paramount
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Incidence
General population 4–10:10001

Affects 0.6–1% of pregnant women2

Risk for Childbearing
Variable Risk – depending on nature of epilepsy and seizure
control
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Pregnancy Issues
• Of women with epilepsy, 25–30% will see

an increase in the frequency of seizures in
pregnancy; 54% will see no change9

• Seizures may increase as a result of:
– poor or non-compliance with 

medication
– decreased drug levels due to nausea

and vomiting
– decreased gastrointestinal absorp-

tion and increased hepatic and renal
clearance resulting in insufficient drug
levels

– lack of sleep10

• The greater the frequency of seizures
before pre-conception the more likely
they are to increase in frequency in 
pregnancy

• Gestational epilepsy has been described11,
however its existence as a separate entity
is not universally acknowledged

• Frequent grand mal seizures may result 
in fetal hypoxia and consequently IUGR;
partial seizures do not have the same
effect

• Epilepsy accounted for 8.4% of indirect
deaths reported in the 2004 confidential
enquiry into maternal deaths12

• All AEDs cross the placenta with vary-
ing rates of teratogenicity

• AEDs interfere with folate metabolism,
which results in increased risk of neural
tube defects (NTDs)

• Major congenital malformations (MCMs)
occur in <5% of fetuses of women taking
AEDs during pregnancy1

• Polytherapy regimes increase the risk of
MCM therefore monotherapy is suggested
wherever possible

• Sodium valproate is associated with an
increased risk of MCM; carbamazepine is
associated with the lowest risk1

• The effects of newer AEDs, such as lamot-
rigine, topiramate and others, remain the
subject of investigation; current data does
not suggest an increase in risk over the
more traditional AEDs13

• 95% of mothers taking AEDs during
pregnancy will deliver normal healthy
babies1

Medical Management and Care
• Prescribe 5 mg per day folic acid early in first trimester if not 

commenced pre-conceptually
• Women taking sodium valproate should continue with 5 mg per day

folic acid for the remainder of the pregnancy
• All women with epilepsy should have detailed fetal ultrasound 

performed at 18–22 weeks to screen for anomalies
• Women should be advised to have serum screening with AFP for 

neural tube defects
• Women taking enzyme inducing AEDs should receive vitamin K 

10 mg per day from 36 weeks gestation until delivery or for four weeks
prior to delivery14; these AEDs include:
– carbamazepine
– phenytoin
– phenobarbitone
– primidone
– topiramate
– oxcarbazepine

• Women taking AEDs should be treated with a single AED wherever
possible. If this is inefficient at maintaining seizure control then 
consider alternative monotherapy. Polytherapy should only be con-
sidered when monotherapy has been unsuccessful (see Appendix 8.1
for review of AEDs).

• Encourage British women to register with UK Epilepsy and Pregnancy
Register to contribute to greater understanding of epilepsy and AED
use in pregnancy

Management of status epilepticus
• Senior obstetric and anaesthetic staff to be present
• Maintain airway
• Oxygen therapy
• Ensure safe environment to maintain safety of patient
• Prolonged seizures should be treated with iv lorazepam 4 mg
• Lorazepam has been shown to be less sedative and longer acting than

diazepam15

• Investigations – FBC, U&E and consider AED levels
• Consider alternative causes
• Seek advice from neurologist if lorazepam is not effective
• Consider iv phenytoin with continuous EEG monitoring
• If phenytoin is not successful then paralyse and sedate the woman and

ventilate mechanically
• Consider delivery of the fetus at this point

Midwifery Management and Care
• Take detailed booking history and refer for early assessment at a 

consultant-led unit
• Antenatal care should be provided by a multi-disciplinary team con-

sisting of obstetrician, neurologist and midwife
• Advise against hot baths and steamy environments
• Ascertain expectations, and discourage from unrealistic schemes, such

as water-birth
• Advise regarding importance of compliance with medication regimen
• Refer to medical staff if increase, or onset, of seizures occurs
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Labour Issues
Risk of seizures increases around the time of
delivery.
• Of pregnant women with epilepsy, 1–2%

will have a seizure in labour
• Hyperventilation, exhaustion and dehy-

dration can induce a seizure
• Prolonged or repeated seizures can

cause fetal hypoxia
• Status epilepticus is a medical emergency

(see above)
• Pethidine is metabolised to norpethidine

and may induce a seizure; its use should
be avoided in labour16

Postpartum Issues
• During the first 24 hours postpartum

there is an additional 1–2% risk of grand
mal seizures

• Physiological changes that occurred in
pregnancy are reversed, which may lead
to an increase in AED levels17

• AEDs have been shown to interfere with
vitamin K metabolism in the newborn
and may lead to haemorrhagic disease

• Sedation, poor feeding, hypotonia and
respiratory distress are occasionally seen
in the neonate with increased AED levels

• New onset seizures require investigation
to rule out other causes (e.g. eclampsia,
infection, intracerebral haemorrhage)

Medical Management and Care
• Continue normal AED regime6

• Serial or prolonged seizures should be treated with iv lorazepam 4 mg
• Status epilepticus necessitates input from obstetric and anaesthetic

teams

Midwifery Management and Care
• All women with epilepsy should deliver in a consultant-led obstetric

unit9

• Use of the birthing pool is contraindicated on safety grounds
• Ensure compliance and continuation of prescribed AEDs
• Limit stress due to pain and anxiety, consider appropriate pain relief

and ensure adequate hydration
• Continuous EFM is not essential for women with epilepsy who are

seizure-free during labour
• One-to-one care should be provided
• Women with epilepsy should not be left alone in labour
• Adhere to unit policy for the management of epilepsy

Medical Management and Care
• Review AED regime and levels; consider return to pre-pregnancy

dosage if increased in pregnancy
• Ensure appropriate contraception prescribed; enzyme inducing AEDs

decrease the efficacy of COCP and POP

Midwifery Management and Care
• All neonates should receive 1 mg vitamin K intramuscularly post 

delivery13

• Women should be encouraged to breast-feed. AEDs are secreted in
breast milk but the dose received is less than the therapeutic level for
neonates and less than that received in utero

• Women receiving lamotrigine should be advised of an association with
a severe neonatal necrolysing skin rash and warned to discontinue
breast-feeding if a reaction occurs17

• Advise women how to minimise risks when caring for the baby in case
of seizure18 (see Appendix 8.2)

• Observe neonate closely, report any concerns to paediatric staff
promptly

• If the neonate is drowsy or needing to be roused for feeds consider feed-
ing prior to the administration of AEDs9
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8.3 Cerebrovascular Disease and Stroke

Incidence
Sub-arachnoid haemorrhage: 1–5:100,000 pregnancies1

Cerebral vein thrombosis: 1:25002–10:10,000 deliveries3

Risk for Childbearing
High Risk

EXPLANATION OF CONDITION

Cerebrovascular accidents (CVA), also known as strokes, are
the result of cerebral infarction and are the most common
brain disorder in the general population4. They occur when
the flow of blood carrying essential oxygen to the brain is 
disrupted, causing brain cells to die5.

Stroke is divided into 3 categories:

1. Ischaemic: from decreased blood flow as a result of vas-
cular occlusion by embolism or atherosclerosis4 within an
artery

2. Thrombotic: a venous event
3. Haemorrhagic (sub-arachnoid haemorrhage [SAH]) due

to a ruptured blood vessel in the brain

With CVA there can be an abrupt onset of neurological symp-
toms that vary in severity due to the location and extent of the
damage caused. They range from mild strokes, where recov-
ery occurs within 24 hours, to severe brain damage or death5.
In the case of a small CVA the body has the ability for neurons
near to the damaged area to sprout new dendrites, make new
synaptic connections and take over some of the functions of
the lost neurons4, thereby reducing the patient’s physical
neurological symptoms.

Risk Factors

• Ischaemic stroke:
– hypertension
– hypercholesterolaemia
– heart disease
– previous transient ischaemic attacks
– diabetes
– smoking
– obesity
– excessive alcohol intake4

• Thrombotic stroke:
– thrombophilias
– dehydration
– infection6,7

– smoking
– in pregnancy, operative delivery

• Haemorrhagic stroke may be associated with hyperten-
sion and the use of vasoactive drugs such as ampheta-
mines and cocaine

Whilst history and risk factors may give guidance as to which
type of CVA has occurred, there is considerable symptom
overlap and appropriate imaging is essential. For example,
cerebral vein thrombosis (CVT) may have an insidious symp-
tom onset with headache followed by impairment of con-
sciousness, and SAH classically presents with a ‘bursting’
headache, vomiting, hypertension and progressive loss of
consciousness1, but neither history is conclusive.

COMPLICATIONS

Ischaemia resulting from a CVA is a major cause of perma-
nent disability and death7. Permanent neurological disability
may be experienced as:

• Dizziness
• Weakness
• Numbness
• Paralysis in a limb or a side of the body
• Headache
• Slurred speech
• Difficulty understanding speech
• Partial loss of vision
• Nausea and vomiting4

NON-PREGNANCY TREATMENT AND CARE

If a SAH is left untreated, half of all patients will die7. The aim
in treating CVAs is the prevention of neurological complica-
tions and death. Urgent investigation is appropriate.

Blood/urine toxicology would be beneficial to rule out 
substance misuse. Cerebrospinal fluid (CSF) examination is
beneficial if an infection is suspected6, and for the presence of
blood if a SAH is suspected7. If cardiac origin is suspected, an
ECG and echocardiogram should be performed.

Ultimately, the management is dependent upon the precise
type of CVA. Brain imaging is essential either by CT or MRI 
to determine the type of CVA.

The presence of significant haemorrhage is a contraindica-
tion to anticoagulation1, whereas therapeutic anticoagulation
is essential to prevent further episodes if thrombotic stroke is
diagnosed.

Surgery may be necessary to remove the blood clot, or to
repair a ruptured aneurysm, if there is a SAH.

PRE-CONCEPTION ISSUES AND CARE

Women who have had a stroke are unlikely to have a recur-
rence in pregnancy unless there is an underlying risk factor8.
Those women who have had six or more pregnancies have an
increased risk of all types of stroke9.

Women who have previously had an ischaemic stroke will
be receiving anti-platelet medication, most commonly
aspirin, dipyridamole or clopidrogel. If receiving either of the
latter two, then conversion to aspirin 75–300 mg per day prior
to pregnancy would be recommended. Discontinuation of all
anti-platelet medication would be unwise.

Thrombotic stroke is seen throughout gestations but is
most commonly identified 3–30 days postpartum1.

Although the exact cause is unknown, it is thought the pro-
found coagulation changes occurring during a pregnancy
and the puerperium may be a factor. If a woman has had a
thrombotic stroke previously and is taking warfarin, consid-
eration should be given to changing this to subcutaneous
heparin prior to attempting conception.

Pregnancy does not appear to increase the incidence of
sub-arachnoid haemorrhage, although the physiological
changes occurring during pregnancy such as increased blood
volume, stroke volume and cardiac output, as well as
increased oestrogen levels resulting in vasodilatation of an
already abnormal vessel, can precipitate this7.
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Pregnancy Issues
• Previous CVA
• At risk of CVA due to underlying risk

factor (i.e. poorly controlled hyperten-
sion, thrombophilia, vasculitis)

• Development of CVA during pregnancy

Medical Management and Care
• The nature of previous CVA, persisting neurological disability and 

current treatment dictate care during pregnancy
• If previous ischaemic stroke, then anti-platelet therapy in the form of

aspirin 75–300 mg per day should be continued
• If previous thrombotic stroke, commence anticoagulation in the form

of subcutaneous heparin as prophylaxis continued for at least six weeks
postnatally

• If currently receiving warfarin, risk of warfarin embryopathy (6%)
should be acknowledged, and request for termination of pregnancy
respected

• If wishing to continue with pregnancy, subcutaneous heparin should
be substituted for warfarin

• If no persisting vascular malformations, then pregnancy carries no spe-
cific care needs for women who have previously had a sub-arachnoid
haemorrhage, although if this was in relation to substance misuse, then
a urine toxicology screen to exclude persistent use of these recreational
drugs should be considered

• The existence of pre-existing risk factors should alert clinicians to
appropriate investigations should a woman present with relevant
symptoms and signs

• Careful clinical assessment and documentation of neurological find-
ings and relevant history and risk factors
– early imaging is essential, and, where available MRI is the investiga-

tion of choice
– CT scans may be performed providing appropriate abdominal

shielding is used1

• Full anticoagulation is of benefit in the presence of cerebral vein throm-
bosis, but may cause bleeding into an ischaemic stroke and lead to its
extension

• Once the acute treatment has been initiated, early physiotherapy and
speech therapy are essential in maximising recovery

Midwifery Management and Care
• Appropriate referral for care is essential
• Women should be advised to continue their medications until medical

review
• Persisting neurological disability should be recognised and appropri-

ate arrangements for care should be in place and may include:
– ensuring the availability of disabled parking at the maternity unit

for appointments
– advice regarding childcare
– alerting the maternity unit to any special needs when admitted

• The existence of pre-existing risk factors should alert clinicians to
appropriate investigations should a woman present with relevant
symptoms and signs

• The risk of SAH with poorly controlled hypertension should be a par-
ticular concern

• Support, reassurance and basic nursing care are essential; these women
may require help with toileting and pressure-area care

• Contribution to physiotherapy in the form of guided exercises under
the direction of the physiotherapy services will aid recovery
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Labour Issues

1. Labour and delivery after SAH

2. Labour and delivery after CVT

3. Labour and delivery after ischaemic
stroke

Postpartum Issues
• Thrombo-embolic risk
• Persisting disability and childcare

Medical Management and Care

1. Treatment of SAH by surgical or neuroradiological intervention
should be undertaken initially; fetal outcome is dependent on mater-
nal outcome7. After successful treatment, earlier authors recom-
mended elective caesarean section; illogical in the absence of persisting
arterial malformation, and labour and vaginal delivery pose no addi-
tional risk to mother and baby10

2. If receiving low-molecular-weight subcutaneous heparin prophylactic-
ally, then this should be discontinued on the day of delivery to permit
use of regional anaesthesia if required. Prophylactic heparin does not
contribute to excessive blood loss at delivery. Adequate hydration and
mobilisation, along with TED stockings are important

3. Should be treated as normal. If taking clopidrogel, then this needs to be
discontinued at least a week before labour if regional anaesthesia is
anticipated

Midwifery Management and Care
General DVT prevention is essential, therefore ensure:
• TED stockings are worn
• The mother is well hydrated and well mobilised
• Regular maternal observations are taken
• Supportive care related to any neurological disability is undertaken
• See also Section 15.1

Medical Management and Care
• An assessment of risk should be made on all women undergoing LSCS

and prophylaxis instituted as appropriate11

• Women who have had a CVT and/or persisting limited mobility
require anticoagulation for at least six weeks postpartum

• Continued involvement with physiotherapy, occupational therapy and
speech therapy services may be required to assist the woman in provid-
ing care for her baby

Midwifery Management and Care
• As per medical entry
• Women with persisting disability may require additional help in

achieving breast-feeding
• Collaborative working with other services will help to ensure that the

woman has a safe, supportive setting in which to care for her child as
independently as possible
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8.4 Other Neuropathies

Incidence
Bell’s Palsy: 50:100,000 pregnancies1; 17: 100,000 general
population1

Carpal Tunnel Syndrome: 20–25% of pregnancies2

Risk for Childbearing
Low Risk

EXPLANATION OF CONDITION

Bell’s Palsy
Bell’s palsy results from inflammation or compression of the
cranial nerve VII within the temporal bone, which causes uni-
lateral facial weakness. It is often discovered in the morning.
Sense of taste may be diminished over the anterior two thirds
of the tongue as well as an inability to close the eye on the
affected side, even during sleep. Hyperacusis is common as is
pain in and around the ear. The underlying cause is not
known, although occurrence in late pregnancy may be caused
by oedema or be secondary to infection3,4,5.

Carpal Tunnel Syndrome
Carpal tunnel syndrome results from compression of the
median nerve as it passes from the forearm into the hand via
the carpal tunnel at the wrist6. It results in pain, pins and 
needles, weakness and numbness of the thumb and fingers
(forefinger, middle finger and half of the ring finger) supplied
by the median nerve. In severe cases, wasting of the muscle at
the base of the thumb (thenar eminence) can occur6.

A decrease in the size of the carpal tunnel or an increase in
the volume within the tunnel results in compression of the
median nerve, as with trauma, oedema and repetitive flexion
of the wrist7 as occurs with long-term use of crutches 
and walking sticks. Symptoms are worse at night and often
disrupt sleep. It tends to occur in the dominant hand but can
be present simultaneously in both hands.

COMPLICATIONS

Bell’s Palsy
Due to an inability to close the eyelid as well as a reduction in
the production of tears, damage and infection to the eye can
occur. For similar reasons, it is cosmetically disfiguring.

Pain is common in and around the ear. Frequently, a mis-
diagnosis of Ramsay Hunt syndrome (facial palsy due to
Herpes zoster of the geniculate ganglion) is made.

Carpal Tunnel Syndrome
There is a loss of manual dexterity and weakness in grip re-
sulting in dropping things. Injuries to numb fingers are 
common. Sleep is often disturbed by pain or the pins and 
needles sensation. If severe, it can be disabling and cause
muscle wasting.

NON-PREGNANCY TREATMENT AND CARE

Bell’s Palsy

• The diagnosis is made clinically
• An examination of the external auditory meatus and soft

palate for herpetic vesicles is necessary to prevent being
mistreated as Ramsay Hunt syndrome

• If the herpes virus is evident, treat with acyclovir
• Commencement on high-dose corticosteriods within 72

hours of onset may speed the recovery5, although Bell’s
palsy will improve spontaneously if left untreated

• Eye care is essential to prevent morbidity and should
include eye drops and the use of a patch or glasses

• Physiotherapy may be of some benefit
• The prognosis for a facial palsy is usually good and 

complete recovery often occurs within 3–6 weeks

Carpal Tunnel Syndrome

• The diagnosis is made clinically from the history given
and if positive to Phalen’s test and Tinel’s sign6; electro-
physiological tests will show a decreased conduction in
the median nerve3 but are rarely required

• Physiotherapy referral is a treatment option; splinting of
the wrists into a neutral position opens the carpal tunnel
and thus minimises pressure on the median nerve

• Anti-inflammatory analgesics to reduce pain and swelling
are often necessary

• Diuretics to reduce fluid retention8 are of uncertain benefit
• Injections of steroids (sometimes combined with a local

anaesthetic5) into the carpal tunnel reduces the inflamma-
tion and can provide temporary relief6,8 but in severe
cases surgical decompression and release of the trapped
nerve will be required

PRE-CONCEPTION ISSUES AND CARE

Bell’s Palsy

• Pregnancy is not contraindicated if a woman is being
treated for a Bell’s palsy

• Acyclovir is safe in pregnancy9

• If a woman has experienced a Bell’s palsy outside of 
pregnancy, it may recur during pregnancy, particularly
during the third trimester and the postpartum period

Carpal Tunnel Syndrome

• Pregnancy is not contraindicated
• Women should be advised that the fluid retention

brought about by hormonal changes of pregnancy can
result in further swelling within the carpal tunnel, and the
pregnancy hormone relaxin may result in further narrow-
ing of the carpal tunnel thus increasing compression of the
median nerve6 and worsening the symptoms

• If a women has suffered with carpal tunnel syndrome in a
prior pregnancy it may recur in subsequent pregnancies10

• If a woman requires walking aids, she may benefit from
wrist splinting prior to developing symptoms

• Excessive weight gain is a predisposing factor3 so ideal
weight management should be emphasised
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Pregnancy Issues

Bell’s palsy
• Acute onset with an increased

frequency during the third tri-
mester and postpartum period3,5

• Pain
• Disfiguring

Carpal tunnel syndrome
• Usually presents in the second

and third trimesters
• Pain
• Disturbed sleep
• Disabling

Labour Issues

Bell’s palsy
• If the mother had prolonged 

antenatal corticosteriod use,
she will require hydrocortisone
cover during labour

Carpal tunnel syndrome
• Digital numbness and weak

wrists

Postpartum Issues

Bell’s palsy
• As for antenatal issues

Carpal tunnel syndrome
• May present for the first time

during the puerperium
• Loss of manual dexterity, mak-

ing caring for baby difficult
• Difficulty positioning baby for

breast-feeding
• Weakness of hands
• Risk of developing carpal tun-

nel syndrome in later life if
experienced during pregnancy

Medical Management and Care

Bell’s palsy
• Prednisolone is safe during pregnancy11

Carpal tunnel syndrome
• Corticosteroid injection into the carpal tunnel may be indicated, and is safe dur-

ing pregnancy12

• Nerve decompression under local anaesthesia is safe during pregnancy, but is
best avoided since symptoms resolve or are significantly reduced soon after birth

Midwifery Management and Care

Bell’s palsy
• At the onset of symptoms, referral to the appropriate medical practitioner for the

exclusion of Ramsay Hunt syndrome and commencement of corticosteroids
• Reassurance of the short-term nature of Bell’s palsy and that it does not affect the

course of pregnancy4

• Referral to physiotherapy may be of benefit
• Paracetamol for analgesia if painful
• Ensure adequate eye care is given

Carpal tunnel syndrome
• Conservative management aimed at the relief of symptoms is preferred

– referral to a physiotherapist for splinting may be of benefit
– paracetamol for analgesia

• Give a thorough explanation of carpal tunnel syndrome and reassurance that it
almost always settles after birth

Medical Management and Care

Bell’s palsy
• Consider the necessity of hydrocortisone cover

Carpal tunnel syndrome
• Avoid cannulation in the affected hand or hands

Midwifery Management and Care

Bell’s palsy
• IV access is required for steroids during labour

Carpal tunnel syndrome
• Avoidance of birthing positions that involve flexion of the wrists for prolonged

periods, e.g. kneeling on all fours
• Hydrotherapy for labour and/or birth will allow ease of movement

Medical Management and Care

Bell’s palsy
• Prednisolone is safe for breast-feeding

Carpal tunnel syndrome
• Surgical decompression if symptoms persist or are significantly troublesome

Midwifery Management and Care

Bell’s palsy
• Provide reassurance of a good prognosis and swift recovery

Carpal tunnel syndrome
• Ensure help is available to assist the mother with the trickier tasks of changing

and nursing a newborn
• Extra help and support whilst establishing breast-feeding
• Encourage feeding positions that result in little pressure on the wrists, e.g. using

pillows for support
• If wrists are weak and gripping is an issue, advise the mother against holding the

baby whilst standing and walking with the baby in her arms, until some strength
has returned
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8.5 Multiple Sclerosis

Incidence
100–120:100,0001

Twice as many women as men have MS2

Affects 2.5 m people worldwide3

Risk for Childbearing
Variable Risk

EXPLANATION OF CONDITION

Multiple Sclerosis (MS) is an unpredictable, progressive
demyelinating disease that affects the central nervous system
(CNS) at different levels and at varying times4. It is a chronic,
disabling condition5. The white matter within the brain or
spinal cord becomes inflamed then destroyed by the person’s
own immune system. The inflamed areas of myelin sheaths
on neurons deteriorate and become scarred to become 
scleroses in multiple regions. This destruction of the myelin
sheath slows and short-circuits the conduction of nerve
impulses5, resulting in neurological symptoms. Often there 
is an acute onset of symptoms, including:

• Diplopia
• Vertigo
• Bladder incontinence
• Loss of vision
• Fatigue
• Muscular weakness6

Multiple sclerosis has an unknown aetiology7,9. It typically
presents during child-bearing years8 and is more common 
in females (two out of three sufferers).9

There are several clinical types of MS, but the most com-
mon types are:

• Relapsing–remitting: Clearly defined disease relapses
with good recovery between relapses. There are varia-
tions in severity and frequency of relapses7. 80% of
patients have this form of MS at the onset1. Some are 
normal for years between attacks

• Secondary progressive: Initially relapsing–remitting
course followed by progression with or without an occa-
sional relapse. 50% of people with relapsing–remitting
MS develop secondary progressive MS during the first ten
years of their illness1

• Primary progressive: Disease progresses from its onset,
with temporary minor improvements; 10–15% have this
form from the onset1

COMPLICATIONS

• Optic neuritis (inflammation of the optic nerve): often
acute in onset and painful, resulting in a reduction or loss
of vision in an eye1

• Transverse myelitis: impairment of motor control, sen-
sory function and control over bladder, bowel and sexual
functions1

NON-PREGNANCY TREATMENT AND CARE

Diagnosis
There is no single test that can confirm an MS diagnosis. It is

diagnosed clinically by accumulating evidence from history,
examinations and investigations.

Common investigations are:

• Brain imaging to identify lesions
• CSF studies for the presence of oligoclonal bands

Treatment
In MS the majority of interventions are targeted at the symp-
toms rather than the disease itself. Pharmacological treatment
for MS patients with relapsing–remitting disease or with 
secondary progressive MS may involve using interferon beta
or glatiramer acetate10.

Acute episodes are treated with a course of high-dose corti-
costeriods and should be started as soon as possible after
onset of relapse.

Further pharmacological therapies are dependent on the
severity of the relapse and the specific problem. They gener-
ally include antispasmodics, analgesics and medications for
bladder urgency.

Referral to a specialist neurological rehabilitation service,
which involves occupational therapists, speech therapists
and physiotherapists, is essential for every person with MS.

PRE-CONCEPTION ISSUES AND CARE

• MS does not affect fertility, but sometimes MS sufferers
experience difficulties with intercourse2, from severe
spasticity of the legs or the presence of indwelling
catheters, and may require assisted conception

• It is ideal to plan a pregnancy during a remission period
when the woman may be off medication

• The teratogenic effects of MS medication are uncertain,
and many therapies are for symptomatic relief only.
Review of medication prior to pregnancy and discontinua-
tion where appropriate is important. Waiting for three
months prior to conception is advocated2

• The woman contemplating pregnancy can be advised that
MS has no apparent adverse effects on pregnancy, labour
and delivery. There does not appear to be an increased
risk of spontaneous abortion, congenital malformation or
stillbirth

• Pregnancy does not affect the overall rate of disease 
progression11. There can be improvement of MS during
the pregnancy with fewer relapses occurring12. There is a
marked increase in relapses during the initial postpartum
period with 20–40% of patients affected11. This is
attributed to immune activation following delivery, and
hormones returning to non-pregnant levels

• Children of MS mothers have a 1:50 risk of acquiring the
disease, compared to a population risk of 1:80013

100 S. E. Robson and J. Waugh
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8.5 Multiple Sclerosis 101

Pregnancy Issues
• Having MS has no effect on pregnancy,

labour and birth
• Women with MS are no more likely 

to experience complications than other
women11

• Half of all people with MS may have
impaired ability to learn and remember1

• If there is urinary tract involvement,
screen regularly for asymptomatic 
bacteriuria6

• Any physical therapy and stretching
exercises required prior to pregnancy
should be continued6

• Relapses during pregnancy tend to be
mild and leave no or minimal residual
deficits11

Labour Issues
• If the mother has had prolonged antena-

tal corticosteriod use, she will require
hydrocortisone cover during labour6

• More likely to become exhausted quickly
• Many women suffer with urinary reten-

tion outside of pregnancy, and this can
be a particular problem during labour

• Those mothers who are immobile are at
an increased risk of pressure ulcers and
DVT

• For those with restricted mobility, the
use of a birthing pool may be beneficial

• Epidural analgesia is safe and does not
increase the rate of relapse8,11

• Relapse may occur after a stressful event,
such as delivery of a baby9

Postpartum Issues
• Exacerbation of MS is reported to

increase 20–40% during first six months
after delivery11

• Nearly all new mothers are fatigued; this
can be exacerbated in MS sufferers, and
therefore it is important that extra help
and support is made available

• Longer maternity leave may be required
to cover the period of highest risk of
relapse2

• Breast-feeding should be encouraged,
unless prescribed medication precludes it

• Infections have been associated with
worsening of disability and can trigger 
a relapse1

• Since MS does not affect fertility, the
usual decisions about contraception
need to be made2

Medical Management and Care
• Mild relapses may only need supportive treatment
• Severe relapses are usually treated with high-dose corticosteriods14

Midwifery Management and Care
• Continuity of midwifery care would be beneficial
• The midwife should check the woman has understood all issues and

provide written material where available
• Good communication between health care professionals is essential 

in the management of these women
• Refer to an obstetrician who has the knowledge of supporting women

with disabilities
• Referral to anaesthetists so a plan of labour analgesia can be drawn up

and documented9

• Refer to local services and support groups for mothers with disabilities
• Parent-craft groups are beneficial for the support element from other

pregnant women

Medical Management and Care
• No need for continuous fetal monitoring in the absence of obstetric

complications

Midwifery Management and Care
• Bladder care is essential

– attention to urinary output and palpation for a bladder are 
necessary

– catheterisation may be required
• For those who are immobile, use pressure-relieving procedures
• Inspect the skin areas at risk, and record a pressure-ulcer risk score; use

of an appropriate specialist mattress may be needed
• DVT prevention (TED stockings, leg exercises and adequate hydration)

is essential (see Section 15.1)
• Access to a birthing pool will provide analgesia as well as aiding mobil-

ity, however a hoist must be available
• Provide reassurance to those mothers who have epidural analgesia

regarding the temporary loss of sensation
• Careful documentation of pre-existing neurological deficit in legs to

avoid any postpartum exacerbation of MS being inappropriately
attributed to a regional block8

• Adequate analgesia for the benefit of reducing stress in labour9

Medical Management and Care
• Re-starting therapy shortly after delivery may decrease the frequency

of postpartum relapse11

Midwifery Management and Care
• If mobility is affected or if a severe relapse occurs following the birth,

the mother may require thrombo-prophylaxis for the initial six weeks
postpartum (see Section 15.1)

• Those with disability will require extra help with infant care8

• Breast-feeding does not have an adverse effect on the rate of relapse2,8,11

• If manual dexterity is reduced the mother will require extra help and
support with feeding

• Be vigilant for the signs and symptoms of infections and act promptly
• The type of contraception will be dependent on the areas affected by the

MS and the other medications that are being taken. If manual dexterity
is reduced, barrier methods are impractical. If bladder problems are
experienced, diaphragms may increase the likelihood of UTI. If mobil-
ity is an issue or if the mother is on medication and oral contraceptives
are used, the mother may be susceptible to DVT or to reduced efficacy
of the ‘pill’

• There should be thorough discussion of contraception between the
mother and an appropriate health professional
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8.6 Myasthenia Gravis

Incidence
2–10:100,0001

Female to male ratio 2:12

Risk for Childbearing
High Risk – both maternal and fetal

EXPLANATION OF CONDITION

Myasthenia gravis (MG) is a chronic autoimmune disease. 
Its name literally translated from Latin means grave muscle
weakness. First reported in 1672, MG is characterised 
by fatigue on exertion and skeletal muscle weakness3. This
occurs as a result of breakdown in the communication
between the nerve and muscle at the neuromuscular junction,
due to the presence of autoantibodies which block the acety-
lcholine receptors.

It is suggested that an abnormal thymus gland induces 
the developing immune cells to produce autoantibodies. Of
patients with MG, 50–60% exhibit lymphofollicular hyper-
plasia and 10–20% have a thymoma4.

Patients with MG will present with erratic muscle weak-
ness that worsens with sustained or repeated exertion and
recovers with rest5. MG may affect any voluntary muscle
although in many cases it is limited to the ocular muscles. The
degree of muscle weakness may vary greatly, ranging from
the localised ocular form to a generalised form affecting 
bulbar, limbic and respiratory muscles. Symptoms may
include:

• Ptosis (drooping eyelid)
• Diplopia (double vision)
• Unstable gait
• Limb weakness
• Dysphagia (impaired swallowing)
• Dysarthria (impaired speech)
• Dyspnoea (impaired breathing)

COMPLICATIONS

• Respiratory arrest
• Myasthenic crisis as a result of exacerbation of MG 

characterised by acute bulbar or respiratory paralysis
which may necessitate mechanical ventilation; death may
occur as a result of severe respiratory muscle fatigue1

• Cholinergic crisis caused by overdosage of anticholin-
esterase drugs, resulting in:
– severe muscle weakness
– hypersalivation
– constriction of pupils
– sweating
– vomiting
– lacrimation

• Adverse drug response

NON-PREGNANCY TREATMENT AND CARE

MG is one of the most treatable neurological disorders3, with
several therapies available to improve muscle weakness.

• Therapeutic anticholinesterase agents used include
neostigmine and pyridostigmine

• Pyridostigmine currently the most utilised long-acting
medication for the treatment of MG: oral pyridostigmine
240–1500 mg per day1

• Immunosuppressive drugs include:
– prednisone (60–80 mg per day)
– ciclosporin
– azathioprine
– significant side effects may occur
– use with caution (see Appendix 11)

• Plasmapheresis – plasma exchange involving the removal
of abnormal antibodies from blood

• Intravenous immunoglobulin (IVIG), high dosages of
which temporarily modify the immune system, providing
the recipient with normal donated antibodies

• Thymectomy reduces symptoms in >70% of patients
without thymoma; usually performed in patients under
45 years of age6

PRE-CONCEPTION ISSUES AND CARE

Onset of MG can occur at any age. Female incidence peaks in
the third decade therefore during peak childbearing age.
Evidence suggests there is a greater risk of death from MG
during a pregnancy in the first year of the disease, with a
marked decrease in risk after this time. It is suggested that
pregnancy be postponed in women with newly-diagnosed
MG. Therapeutic abortion is not advocated7.

• Ensure medical advice is sought early to ensure max-
imum clinical improvement prior to conception

• Advise small increased risk of spontaneous abortion7

• Adjustment of medication to establish good control of
symptoms, although generally the usual drug therapy
may be maintained

• If disease severity is minimal consider discontinuing
medication

• Educate women with regard to the need for close super-
vision, potential for increased fatigue and respiratory
compromise and the risk of pre-term birth and neonatal
myasthenia gravis

102 S. E. Robson and J. Waugh
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8.6 Myasthenia Gravis 103

Pregnancy Issues
The effect of myasthenia gravis on preg-
nancy is variable and unpredictable:
• Disease may remain stable, result in 

partial or complete remission or deterio-
rate and may differ in each pregnancy

• Relapses or remissions tend to occur in
the first trimester7

• Effect of nausea and vomiting on gastric
emptying may influence medication 
levels

• Exacerbated by stress, physical exertion,
minor infections and fatigue

• Exacerbation in pregnancy less likely 
if patient has undergone previous
thymectomy

• Hypermagnesaemia inhibits release of
acetylcholine

• Acetylcholinesterase receptor antibodies
in the mother may cross to the fetus and
cause arthrogryposis (limb contracture)

Labour Issues
• Increased risk of respiratory insuffici-

ency and aspiration of gastric contents in
severe disease8

• Expulsive efforts in second stage may be
reduced

• Acetylcholinesterase inhibitor require-
ments may be difficult to estimate, due
to reduced gastric absorption and 
worsening weakness

• Insufficient dosage may lead to severe
weakness (myasthenic crisis); excessive
dosage may induce a cholinergic 
crisis (muscle weakness, sweating and
abdominal colic)

Postpartum Issues
• Decreasing circulating volume post deli-

very may require rapid adjustment of
medication

• Myasthenia gravis is exacerbated by
stress and infection

• Acetylcholine receptor antibodies may
enter fetal circulation via the placenta;
12% of babies born to mothers with MG
may display transient muscle weakness
(this usually resolves within eight weeks)

Medical Management and Care
• Specialist multi-disciplinary team approach; input required from 

neurology and anaesthetic teams, to ensure medications that may 
precipitate a crisis are avoided

• Assess extent of muscle weakness
• Continuous monitoring of disease and fetus (including regular USS)
• Discussion regarding mode of delivery, depending on severity of the

disease
• Treat if necessary with acetylcholinesterase inhibitor therapy: drug 

of choice is pyridostigmine 240–1500 mg orally, in divided doses 3–8
hourly1

• Thymectomy is not recommended in pregnancy
• Magnesium sulphate for treatment of pre-eclampsia, should not be

used in patients with MG, as it may precipitate a crisis

Midwifery Management and Care
• Encourage rest
• Ensure women are referred to appropriate medical staff
• Frequent antenatal appointments for maternal and fetal assessment
• Advise regarding fetal movement
• Advise to avoid stress, limit exercise and to ensure prompt treatment of

infections
• Consider referral to anaesthetic team for discussion re labour

Medical Management and Care
• Prophylactic antacids in labour
• Consider the need for instrumental delivery
• Caesarean section is not warranted unless for obstetric reasons
• Consider need for medication to be administered parentally to avoid

erratic absorption
• Avoid gentamicin, ritodrine, salbutamol and narcotics, which may

exacerbate muscle fatigue2

Midwifery Management and Care
• Careful observation and monitoring of excessive fatigue
• Avoid stress and prolonged second stage of labour
• Regional analgesia may minimise stress of labour and prevent sedative

effects of Entonox and opioids
• Women may have concerns about possible effects of regional analgesia

on disease

Medical Management and Care
• Close observation in short-term postnatal period in order to adjust

drug therapy
• In the longer term it is necessary to re-establish pre-pregnancy treat-

ment regime

Midwifery Management and Care
• Ensure support for women at home and advise regarding rest
• Assistance with baby care is needed following birth
• Advise and observe for signs of uterine and wound infection; refer for

treatment promptly if appropriate
• Observe neonate for signs of muscle weakness, e.g. floppiness, feeble

cry, poor feeding and respiratory distress
• Advise that pyridostigmine is not contraindicated if breast-feeding
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8 Neurological Disorders
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PATIENT ORGANISATIONS

Migraine Action Association
Unit 6 Oakley Hay Lodge Business Park
Great Folds Road
Great Oakley
Northants. NN18 9AS
www.migraine.org.uk

The Migraine Trust
2nd Floor
55–56 Russell Square
London WC1B 4HP
www.migrainetrust.org

Epilepsy Action (British Epilepsy Association)
New Anstey House
Gate Way Drive
Yeadon
Leeds LS19 7XY
www.epilepsy.org.uk

National Society for Epilepsy
Chesham Lane
Chalfont St Peter
Bucks. SL9 0RJ
www.epilepsynse.org.uk

Multiple Sclerosis Society
MS National Centre
372 Edgware Road
London NW2 6ND
www.mssociety.org.uk

Multiple Sclerosis International Federation
3rd Floor
Sky Line House
200 Union Street
London SE1 0LX
www.msif.org

Stroke Association
Stroke House
240 City Road
London EC1V 2PR
www.stroke.org.uk

Bell’s Palsy Association
www.bellspalsy.org.uk

Myasthenia Gravis Association
First Floor
Southgate Business Centre
Normanton Road
Derby DE23 6UQ
www.mgauk.org

9781405151689_4_008.qxd  7/6/08  11:32 AM  Page 104



S. Elizabeth Robson, Javed Iqbal and
Edmund Howarth

9.1 Back and Pelvic Pain
9.2 Diastasis Recti Abdominis

9.3 Symphysis Pubis Dysfunction
9.4 Hypovitaminosis D and Osteomalacia

9.5 Osteoporosis

9MUSCULOSKELETAL
DISORDERS

9781405151689_4_009.qxd  7/6/08  11:34 AM  Page 105

Medical Disorders in Pregnancy: A Manual for Midwives.  Edited by S. E. Robson and J. Waugh
© 2008 Blackwell Publishing Ltd,  ISBN: 978-1-4051-5168-9



106 S. E. Robson and J. Waugh

EXPLANATION OF CONDITION

Back pain is a common disorder, and a childbearing woman
may have a past history of ‘backache’. Alternatively, it may
present for the first time in pregnancy. Lower back pain is 
so common in pregnancy that it is described as one of the
minor disorders of pregnancy3. ‘Backache’ is a loose term.
The common presentations of more significant back pain are:

• Low back pain
• Sacroiliac dysfunction
• Sciatica

Diagnosis is complex. Backache is often referred pain, in 
particular from the pelvic organs. This needs consideration
prior to assuming that the pain is orthopaedic in nature.

COMPLICATIONS

• Worsening mobility
• Impaired driving ability
• Difficulty continuing with everyday tasks, work commit-

ments, or caring for other children
• Insomnia leading to tiredness and irritability

NON-PREGNANCY TREATMENT AND CARE

Careful assessment and treatment are required for any back
or pelvic joint dysfunction. This could include referral to a
specialist physiotherapist. Treatment is specific to the cause.

Low Back Pain
Symptoms usually occur between 4–7 months of pregnancy4.
Pain is usually low in the back, sometimes radiating into 
the buttocks and thighs, and occasionally down the legs as
sciatica. There is also a great variation in the severity of symp-
toms between individuals. Some women have transitory 
stiffness or discomfort, whilst others are severely affected4.
The pain is usually exacerbated by prolonged standing or 
sitting, forward bending and lifting. Some women also 
experience pain over the symphysis pubis or thoracic spine 
at the same time.

Associated factors include5:

• Increased parity
• Fetal position, especially malposition
• Back pain in a previous pregnancy
• Increased weight and tiredness
• Postural changes and adaptations
• Joint and ligamentous laxity

Treatment includes:

• Individual education can reduce symptoms6 by empower-
ing women to understand their condition7

• Back care and postural advice4

• Management of activities of daily living to keep pain level
as low as possible4

• Women are encouraged to maintain the level of activity
that they are comfortable with8

• Analgesia may be prescribed on a gradient, or ‘pain 
ladder’ (see Appendix 9) and adjusted accordingly9

Sacroiliac Dysfunction
Pregnancy can affect the sacroiliac joints in several ways:

• Joint laxity may allow enough repetitive new movement
at one or both joints to cause pain (a hypermobile joint)

• Alternatively, the newly permitted movement could
result in the uneven joint surfaces moving on one another
and then becoming ‘stuck’ ( a hypomobile joint)10

Treatment includes:

• Appropriate exercise and advice will be given by the
obstetric physiotherapist

• It is sometimes appropriate for gentle manipulative or self-
manipulative techniques to be tried4

Sciatica
This is pain in the distribution of the sciatic nerve11, which
may accompany backache and sacroiliac dysfunction and
rarely occurs alone. The sciatic nerve runs immediately in
front of the sacroiliac joint and could become involved in any
dysfunction or inflammatory process that is occurring there.
The most common cause is a prolapsed intervertebral disc11.
An exaggerated lumbar curve could also affect the nerve,
especially in lying and standing.

Treatment includes:

• Assessment by a physiotherapist or doctor to exclude
other back problems and assess the sacroiliac joints2

• Pelvic support might be fitted to assist with a co-existing
problem such as pelvic instability2,8

• Advise the woman to sleep on her side with a pillow
between her knees2

• Advise the woman to roll over in bed keeping knees and
shoulders in line to avoid twisting2

PRE-CONCEPTION ISSUES AND CARE

• Women who have had back problems in previous preg-
nancies are more susceptible in subsequent pregnancies,
and may benefit from referral to an obstetric physiother-
apist early in the pregnancy for advice and treatment

• Women with current back symptoms need a medical
review of current drug treatments, especially for fetal risk,
and substitutions made where indicated (see Appendices
9 and 11)

• A referral for stability exercises pre-conceptually may be
appropriate for some women

9.1 Back and Pelvic Pain

Incidence
Back pain – 33.3% of pregnant women1

Sciatica – 1% of pregnant women2

Risk for Childbearing
Variable Risk
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9.1 Back and Pelvic Pain 107

Pregnancy Issues
Previous back pain can be exacerbated by the
release of progesterone and relaxin, which
relaxes the pelvic ligaments. Alternatively,
there can be a respite from discomfort if the
pain is ligamentous in origin.

Back pain can present for the first time in
pregnancy, influenced by the above hor-
mones and postural changes due to the gravid
uterus altering the woman’s centre of gravity.
This condition gets progressively worse as
the pregnancy continues.

Back pain can impede mobility, driving 
and child caring ability. Furthermore, the
woman’s employment may be affected, and 
if her job cannot be adapted she might have to
take sick leave or take maternity leave sooner
than anticipated.

Physiotherapy is effective in treating 75%
of antenatal back pain, with most women
reporting an improvement in their symptoms
after one treatment episode12.

Vitamin D deficiency/osteoporosis can
present in pregnancy. Initial symptoms may
be symmetrical lower back pain spreading to
the pelvis and upper legs and ribs13.

Labour Issues
• Some women are best remaining comfort-

ably supported in labour rather than
moving around, which could exacerbate
symptoms14

• Epidurals are not harmful per se, but the
relief they give allows positions to be
adopted which may further exacerbate
the pre-existing condition

Postpartum Issues
• The ligamentous changes that take place

during pregnancy can take up to six
months to reverse8

• Many women who have back pain 
during pregnancy find that it persists, or
recurs, after the birth12,15

• Persistent postpartum backache requires
accurate investigation and a diagnosis
made before further pregnancies are
planned, as the pain may result from 
an underlying condition such as osteo-
porosis, which could be exacerbated by
subsequent childbearing16

Medical Management and Care
• Physical examination
• Investigations of any neurological symptoms
• Analgesia with regular review, and augmentation dependent upon

the severity of symptoms (see Appendix 9)
• Early maternity leave may be needed, and ‘sick note’ required

Midwifery and Physiotherapy Care
• Accurate booking history to identify any previous ‘backache’
• Be aware that backache can be musculoskeletal or can be associated

with other pelvic conditions such as infection
• Advise to wear low-heeled shoes and bend at the knees when lifting
• Monitor the progress of the backache to determine if the advice is help-

ing, and if not then physiotherapy referral may be necessary
• The obstetric physiotherapist can advise the multidisciplinary team

about the most suitable positions for labour and delivery
• Encourage parent-craft attendance where the woman and her birth

supporter can be advised about labour and birth positions
• The care and advice of non-pregnancy (previous page) in relation to

the specific type of back pain should be reinforced
• A planned exercise programme has been shown to reduce pain17

• Water exercise has reduced pain enabling women to remain at work1

• Acupuncture1 and TENS9 can be beneficial for chronic back pain
• Regular use of a pelvic belt decreases mobility of the sacroiliac joints18

and reduces pain intensity whilst increasing mobility19

• Women of short stature have difficulty with fitting a belt effectively19

• Be aware that increasing lower back pain in dark-skinned or veiled
women may indicate vitamin D deficiency requiring medical referral

• Maternal concerns should be taken seriously; a ‘just accept it’ attitude
by staff should be replaced by assessment for therapy19

Medical Management and Care
• Review analgesia options
• Avoid, or take care with lithotomy position which may cause nerve

root compression from disc protrusion

Midwifery Management and Care
• Agree a birth plan which allows for flexibility with choice of mobility

or rest during labour, and position for delivery
• If the mother wishes for water immersion in the first stage, discuss this

with the obstetrician, ensuring that a hoist is available as there is a 
theoretical chance of difficulty in getting out of a bath/pool

• Suitable delivery positions may include side-lying, kneeling on all
fours or semi-reclining with the legs well supported14

• If the woman requires assistance to move her legs, they must be moved
together

Medical Management and Care
• As for antenatal care
• Women who continue to have poor postpartum mobility may require

venous thrombo-embolism prophylaxis

Midwifery and Physiotherapy Care
• Re-refer to the obstetric physiotherapist if pain persists
• Arrange any necessary outpatient appointments
• Midwife and physiotherapist to give consistent advice on:

– good posture when feeding, nappy changing, etc.
– wearing flat-heeled shoes
– appropriate postnatal exercises
– the best time to resume pre-pregnancy exercise regimes
– seeking advice and medical consultation if the back pain persists

beyond the postnatal period
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9.2 Diastasis Recti Abdominis

EXPLANATION OF CONDITION

Diastasis of recti abdominis, also known as divarication of recti
abdominis, is a separation of the recti abdominis muscles,
often appearing in the second or third trimester, or as a result
of bearing down during delivery1.

The abdominal muscles are stretched and elongated during
pregnancy, and can become separated along the linea alba,
which has become softer and more elastic. The hormonal and
mechanical stresses placed on the abdominal wall are
believed to facilitate this separation2.

The diastasis can vary from a small vertical gap 2–3 cm
wide and 12–15 cm long, above or below the umbilicus, 
to a gap measuring 12–20 cm wide and extending almost 
the whole length of the recti muscles3. This weakens the
abdominal support, which potentially could increase the 
vulnerability of the back to injury.

Women Most at Risk

• Multiple pregnancy
• Polyhydramnios
• Multiparae
• Women with a narrow pelvis and large baby
• Women with weak abdominal muscles pre-pregnancy

COMPLICATIONS

If left untreated, diastasis recti abdominis can lead to long-
term problems, in particular:

• Abnormal posture
• Back pain
• Pendulous abdomen (with sequelae of fetal malpresenta-

tion and malposition in subsequent pregnancies)

NON-PREGNANCY TREATMENT AND CARE

All newly-delivered women with the condition should 
ideally be referred to an obstetric physiotherapist, who is
likely to first check the width of the gap.

With the woman in crook lying, supported on one pillow,
she raises her head to reach with her hands towards her feet.
With the fingertips of one hand placed widthways across the
abdomen in the midline, just below the umbilicus, the medial
edges of the two recti muscles can be palpated as the woman
raises her head. The degree of separation is measurable in
fingertip widths4.

The physiotherapist will then:

• Teach appropriate abdominal exercise5

• Advise regarding activities of daily living
• Encourage constant awareness of the abdomen, so that

the woman retracts her abdominal muscles frequently6

• Encourage the woman to roll onto her side to get into and
out of bed, reducing the amount of strain placed on the
muscles and the back

• Determine if the woman would benefit from wearing 
an abdominal support such as Tubigrip, in the interim
period, to provide some abdominal support

• Review the woman regularly until the diastasis has
improved.

In extreme cases, where the condition persists after physio-
therapy and abdominal musculature is severely impaired,
corrective surgery by abdominoplasty may be considered.
This entails suturing the rectus bellies together and removing
the distended pendulous fat and skin6.

PRE-CONCEPTION ISSUES AND CARE

It is thought that women who take regular exercise before
pregnancy have a reduced risk of developing diastasis recti
abdominis because their muscle tissue is healthier as a result7.
Hence all women should be encouraged to exercise, and this
especially applies to women with a past history of diastasis as
well as women generally in the pre-conception period.

The woman with a past history of the condition should be
encouraged to:

• Use effective contraception until the diastasis has im-
proved, and effective muscle tone has been achieved

• Exercise regularly, especially swimming
• Have a well-balanced diet to reduce obesity
• Adopt a positive body image
• Avoid, or take care, with lifting – especially lifting her

own children5

If a woman has had surgical treatment by abdominoplasty,
further pregnancies are not usually recommended, as the
repaired abdominal muscles may not stretch adequately 
in pregnancy. If a woman still wishes for a pregnancy she
would benefit from advice and counselling, because she is
likely to experience increasing discomfort as the pregnancy 
progresses.

108 S. E. Robson and J. Waugh

Incidence
66% of third trimester mothers1

Risk for Childbearing
Low Risk – unless there is a pendulous abdomen
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9.2 Diastasis Recti Abdominis 109

Pregnancy Issues
• Healthy pregnant women should be

encouraged to remain active. Mild to
moderate exercise is beneficial, provided
that overheating or exhaustion does not
occur4

• Swimming provides a toning and streng-
thening activity which increases physical
fitness as well as promoting a sense of
wellbeing

• A mild diastasis, with inter-recti distance
of two finger widths is considered nor-
mal, and should not prevent the mother
from having low-risk midwifery care,
unless further complications occur

• An inter-recti distance of four or more
finger widths is considered abnormal

• Fetal parts are readily identifiable on
abdominal palpation, and the fetus is
theoretically more vulnerable to trauma
under the diastasis gap. Skin over the gap
may be inflamed or itchy

• There is a theoretical risk of pendulous
abdomen developing in grand multi-
parae, which can pre-dispose to fetal 
malpresentation or malposition

• Women with previous abdominoplasty
will experience significant pain and 
discomfort. It is difficult to palpate the
abdomen, and it is misleading to measure
fundal height against the umbilicus,
necessitating ultrasonic scans

Labour Issues
• A woman with a significant diastasis 

may benefit from wearing a piece of size
‘L’ Tubigrip (xiphisternum to symphysis
pubis) during labour to help to support
the abdomen, if tolerated

Postpartum Issues
• Whilst the inter-recti distance should

reduce after delivery, some degree of
diastasis may persist for 30–60% of post-
partum women1 and non-resolution post-
partum is associated with chronic lower
back pain8

• Advice and treatment in the puerperium
remains the same as for non-pregnancy

• The inter-recti distance should reduce
naturally, but some degree of the gap is
likely to persist for up to 12 weeks post-
partum9. The gap is larger when meas-
ured in a resting posture postpartum9

Medical Management and Care
• Examine the mother and monitor the condition if referred
• No specific medical interventions are proven
• Skin treatment may have to be prescribed if moisturisers have failed
• Refer to the obstetric physiotherapist for treatment as below

Midwifery and Physiotherapy Management and Care
• Be aware that a mother with a previous diastasis may have a recur-

rence in the current pregnancy, and that diastasis can also present for
the first time in the second/third trimester1

• Take care when performing abdominal palpation, as a mother with
diastasis may feel especially sensitive in the midline

• Advise the use of moisturiser cream for itchy/flaky abdominal skin
• If a pendulous abdomen develops refer to the obstetrician, and be alert

for fetal malpresentation or malposition
• Ascertain if the mother has an occupational risk of contact pressure on

her abdomen, which may necessitate adaptation of occupation
• Refer the mother to the obstetric physiotherapist if the diastasis pre-

sents (or re-occurs) with an inter-recti distance ≥4 finger widths
• The physiotherapist might fit a tubigrip abdominal support in late

pregnancy or in readiness for labour10

Midwife and physiotherapist should advise the mother
• To roll onto her side to get in and out of bed, to reduce excessive strain

on the abdominal muscles
• To avoid strenuous abdominal exercises (sit-ups) and contact sports
• To attend aquanatal classes, informing the instructor of her condition
• That labour is likely to be normal, unless other problems develop

Medical Management and Care
• This is dictated by fetal malposition, otherwise labour can be managed

normally by the midwife

Midwifery Management and Care
• Gentle, but accurate, abdominal examination in labour as it is import-

ant to identify fetal malposition or malpresentation
• Assist the mother with significant diastasis to put on the Tubigrip belt,

and be aware that the mother may feel ‘hot and sweaty’ under the belt
and require assistance with washing

• Labour should otherwise be managed normally

Medical Management and Care
• Be aware of the risk of bowel incarceration, which can result when

muscle tone improves and the gap narrows

Midwifery Management and Care
• Assess the inter-recti distance as part of the routine postnatal examina-

tion, measuring in both active and resting positions9

• Re-refer the mother to the obstetric physiotherapist, who is likely to
assess the width of the diastasis gap, and advise on abdominal exercise
(see previous page)

• Reinforce the advice of the obstetric physiotherapist
• Give practical advice to the mother on posture and picking up her

baby, and returning to pre-pregnancy fitness; in particular, to ‘draw-
in’ her abdomen when walking and prior to picking up the baby

• Advise the mother that this condition could recur with future preg-
nancies, and she should wear abdominal support promptly10
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9.3 Symphysis Pubis Dysfunction

EXPLANATION OF CONDITION

Symphysis Pubis Dysfunction
Symphysis pubis dysfunction (SPD) encompasses symphysis
pubis malfunction due to ligament relaxation giving rise to
varying degrees of immobility or disability3, of which the
definitions vary4. The condition is also known as pelvic girdle
relaxation, pelvic relaxation syndrome, pelvic insufficiency or
pubo-pelvic arthropathy5.

There are no definitive tests that prove or disprove the
presence of symphysis pubis dysfunction5, the diagnosis
being made on the basis of symptoms alone.

Signs and symptoms of SPD include:

• Mild to severe pain in the symphysis pubis joint, hips,
groin, lower abdomen, inner thighs and back

• Exacerbated by all weight-bearing activities, especially
walking, stairs, sitting to standing, standing on one leg,
abducting the legs (e.g. getting in and out of a car)

• Painful to roll over in bed
• Some women may be aware of clicking or grinding of the

symphysis pubis
• Women often walk in a ‘waddling’ fashion

N.B. Palpation of the symphysis pubis should be per-
formed cautiously as it can be extremely tender.

The pelvic girdle is responsible for the transference of large
forces from the upper body onto the legs during walking. It is
therefore essential that the three joints of the pelvis are
strongly supported and stable.

Stability of the pelvic ring is provided by close fitting joint
surfaces, strong pelvic ligaments and support from pelvic
and trunk muscles. This means that any dysfunction (stiffness
or hypermobility) at one joint could have an effect on the 
others. Women presenting with SPD often complain of low
back pain and vice versa.

During pregnancy, pelvic stability can be compromised 
by ligamentous laxity that occurs as a result of hormonal
changes. It is thought that progesterone and relaxin bring
about collagen remodelling which allows for the baby to pass
more easily through the pelvis at delivery6. The normal gap
between the pubic bones in pregnancy varies from 4.5–9 mm.
However, separation can exceed 10 mm. In some cases, severe
dysfunction and pain can occur as a result of these changes.

Symphysiolysis
Symphysiolysis is the name given to pain in the symphysis
pubis only. This group of patients tend to hormonally-
mediated changes alone7,8 (the other groups have additional
biomechanical and articular changes) and the best outcome
with full postpartum recovery7.

Diastasis of the Symphysis Pubis (DSP)
Diastasis of the symphysis pubis (DSP) may develop from
chronic SPD, or present acutely with the same symptoms.
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Incidence
Symphysis pubis dysfunction (SPD)1 1:36
Diastasis of the symphysis pubis (DSP)2 1:569

Risk for Childbearing
Variable Risk

Definitive diagnosis can, however, only be made radiolo-
gically. The definition is separation of the symphysis pubis 
of 10 mm or more, and a vertical shift of 5 mm or more9. It 
has been noted that there is often no association between the
severity of symptoms and the degree of separation at the sym-
physis pubis10. Traumatic separation can occur as a result of:

• Precipitous delivery
• Cephalo-pelvic disproportion
• Excessive abduction of the thighs during delivery3

• Pelvic girdle pain in a previous pregnancy
• Previous pelvic damage

COMPLICATIONS

• Long-term morbidity can be experienced by some women,
who may ultimately require internal fixation

• Long-term disability impacts on every aspect of daily life
and relationships

• Some women experience postnatal depression because of
the physical problems they have had

• Increased risk of recurrence in subsequent pregnancy

NON-PREGNANCY TREATMENT AND CARE

Symptoms may persist postpartum and women may require
physiotherapy for several months with an emphasis on:

• Advice on adapting to daily living and employment
• Promoting good posture
• Teaching core stability exercises

Most cases resolve by six months postpartum4. In non-
resolving cases orthopaedic referral may be necessary. In
extreme cases orthopaedic surgery for internal fixation of the
symphysis pubis may be necessary.

PRE-CONCEPTION ISSUES AND CARE

• If a woman had symphysis pubis dysfunction during a
previous pregnancy it is likely, though not inevitable, that
it will recur in subsequent pregnancies

• SPD often starts earlier in subsequent pregnancies, and
symptoms can be more pronounced

• It is helpful for the woman to recover as well as possible
from a previous pregnancy before embarking on another,
hence effective contraception is required

• Good general fitness, a healthy diet and pre-conception
pelvic stability exercises assist in the management of a
subsequent pregnancy

• Once pregnant early referral to a physiotherapist is advis-
able for assessment and prompt symptom control

9781405151689_4_009.qxd  7/6/08  11:34 AM  Page 110



9.3 Symphysis Pubis Dysfunction 111

Pregnancy Issues
• SPD can present at any stage dur-

ing pregnancy. The mother may
experience a range of severity
with symptoms and complica-
tions, which include:
– pain
– instability
– immobility
– inability or difficulty with

weight-bearing
• The condition gets worse with

multiple pregnancy11

• The disabling nature of the 
condition is under-recognised6

• Women experience practical 
difficulties caring for themselves
and their children, and become
increasingly dependent upon
others12

• Disabling situations and pain can
influence12:
– domestic mobility
– driving ability
– employment situation
– social isolation
– psychological wellbeing
– family relationships
– sexual function
– enthusiasm for the pregnancy

Labour Issues
• If the woman ‘pushes’ with her

feet on the midwife’s hips, this
can lead to SPD worsening to
become diastasis

• This can be ‘masked’ if a 
mother has an epidural or spinal
analgesia12

• Acute presentation of diastasis in
the second stage, with audible
‘popping’ noise has been associ-
ated with McRoberts manoeuvre
for shoulder dystocia13

Postpartum Issues
• The disability of the antenatal

period is likely to continue into
the puerperium, although some
level of pain might abate7

• The mother with mobility pro-
blems is at risk of venous
thrombo-embolism (VTE) and
postnatal depression

• Whilst diastasis might have
occurred acutely in labour, it
might be recognised first in the
puerperium, possibly after the
mother has been discharged
home, hence all cases of post-
partum supra-pubic pain should
be taken seriously

Medical Management and Care
• Analgesia should be prescribed and amended on a gradient as symptoms alter

(see Appendix 9)
• Antenatal epidural has been described in extreme situations14, necessitating

hospital admission
• Women with limited mobility will require VTE prophylaxis

Midwifery and Physiotherapy Management and Care
• Midwife should liaise with an obstetric physiotherapist for assistance in man-

aging the condition. This would include:
• Advice on back care and exercises
• Management of joint dysfunction
• Correction of muscle imbalance
• Assess effectiveness of a pelvic support belt if used, as there is conflicting evid-

ence as to its effectiveness15,16

• Provision of elbow crutches
• Check pain-free range of hip abduction prior to labour and liaise management

of labour with the named midwife
• Advise the mother to:

– reduce non-essential weight-bearing activities, e.g. lifting, shopping
– rest – in short doses, as long periods usually aggravate symptoms when

starting to walk again
– avoid straddle movements
– sit to get dressed
– wear flat-heeled shoes

• Referral to the multi-disciplinary team may be required as follows:
– occupational therapist for appropriate aids and wheelchair
– home assessment if symptoms are severe
– medical social worker if assistance with benefits, home help or childcare

assistance is required

Medical Management and Care
• Epidural can be used, but care is needed with lithotomy position
• Keep lithotomy position to the shortest time period possible, and legs should be

moved into position at the same time

Midwifery Management and Care
• Enable woman to adopt the most comfortable position in all stages of labour,

e.g. side lying, kneeling, but avoid squatting position17

• Keep hip abduction to a minimum12

• Vaginal examinations in the most comfortable position, often lateral
• The woman should not rest her feet on the attendant’s hips
• Labour can be managed normally
• Water-birth is not encouraged due to handling risks17

Medical Management and Care
• Analgesic/anti-inflammatory medication if possible
• Anticoagulants if bed-rest exceeds 24 hours
• If symptoms persist, imaging may be required (flamingo posture by standing

on one leg) and an orthopaedic referral arranged18

Midwifery and Physiotherapy Management and Care
• Bed-rest until acute pain subsides, usually 24–48 hours
• TED stockings and leg exercises if on bed-rest17

• Basic nursing care of mother and baby while on bed-rest
• Wheelchair to toilet, and gradual mobilisation as pain allows
• Ascertain status of social services support
• Community midwife to extend period of postnatal visiting
• Innovative ways to promote maternal–infant attachment19

• Be alert for signs of depression
• Counselling – 68–85% risk of recurrence in future pregnancies18
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9.4 Hypovitaminosis D and Osteomalacia

Hypovitaminosis D Incidence
Up to 90% of certain migrant women to North West Europe,
3% indigenous women in North West Europe

EXPLANATION OF CONDITION

Vitamin D
Vitamin D is essential for calcium and phosphorus absorption
for skeletal mineralisation1. Vitamin D has a variety of func-
tions and deficiency has been associated with a range of con-
ditions2,3,4 and in the elderly the risk of falls and fractures5,6.

Under sunlight, the skin synthesises the major source of
vitamin D3, cholecalciferol7,8. Smaller amounts of vitamin D
(vitamin D2), ergocalciferol, and some cholecalciferol are
obtained in certain foods. The supply of vitamin D from stan-
dard European diets is inadequate7,9. In the UK fortification
of food is not a policy10.

Vitamin D2/D3 is transported to the liver to produce 
the main circulating form, 25(OH)VitD (calcidiol) which is
further metabolised in the kidney to produce the active 
hormonal form of vitamin D, 1,25-dihydroxyvitamin D
(1,25(OH)2VitD) (calcitriol). Calcidiol measurement in blood
reflects supply of vitamin D and in the UK shows seasonal
variation, with high levels during late summer and early
autumn and low levels in early spring1,11. The fetus is entirely
dependent on vitamin D supply from the mother12.

Hypovitaminosis D
Serum calcidiol level of <50 nM/l indicates vitamin D
insufficiency; <25 nM/l indicates deficiency13,14. Other 
characteristic biochemical changes occur. Serum calcium and
phosphorus may become low, but parathyroid hormone
(PTH) and later the serum bone alkaline phosphatase rise15,16

(see Appendix 9.2). These changes can be diagnostic in any
age group. Although mild hypovitaminosis D seems to be
prevalent in many populations worldwide, resurgence of
severe vitamin D deficiency, first described in the 1960s in
migrants from the Indian subcontinent to the UK17, seems to
be a continuing problem18,19,20,21. This has also been described
in other recent migrants from the Middle East and the Afro-
Caribbean regions13,19,20,22. As migration has occurred to
other northwest European countries23,24 and Australia25,26

vitamin D deficiency has been reported to be particularly
prevalent in women of child-bearing age.

Risk Factors for Hypovitaminosis D/Osteomalacia
• Migrant women from the Southeast Asian Indian sub-

continent, Middle East, Afro-Caribbean countries coming
to the UK and Europe or Australia

• Indigenous European women from poor backgrounds
• Those on anticonvulsant therapy

COMPLICATIONS

Osteomalacia
With severe vitamin D deficiency, calcium and phosphorus
supply to bone are diminished and an excess of new collagen,
osteoid, is formed. This is diagnostic of osteomalacia (bone
softening) and is diagnosed on bone biopsy27,28. Clinically
there may be:

Risk for Childbearing
Variable Risk

• Bone pain
• Pseudofractures, partial linear stress lines in the cortex of

bone, can progress to complete fractures of:
– pelvis
– upper femora
– ribs

• With hypocalcaemia there is risk of paraesthesia and
seizures

• Mild muscular pains, which are not uncommon, can
progress to severe proximal myopathy with paresis27,28

Rickets
Bone softening results in bowing of the legs (typically at age
1–2 years when walking begins), knock knees in older chil-
dren, swollen wrists, dental hypoplasia, frontal bossing
and/or rickety rosaries (swollen costochondral joints)29.

Cardiac Complications
Rare serious cardiac complications in adults and children
have been described30,31.

Pregnancy and Neonatal Seizures
Severe skeletal complications including fractures of the femur
and pelvic deformity and fracture32,33,34 have been described
in pregnancy. As the fetus is entirely dependent on the 
mineral supply from the mother, intrauterine rickets may
ensue35,36. Vitamin D deficiency is particularly common in
breast-fed infants37, and in those that have not been taking
supplements38,39.

Neonates of mothers with vitamin D deficiency, in the
weeks and months following birth, are prone to hypocal-
caemia40, with seizures resulting, which can be difficult to
treat41.

NON-PREGNANCY TREATMENT AND CARE

• Women who follow Southeast Indian subcontinent 
culture and cover themselves are advised to take regular
vitamin D supplements

• A treatment regime of im cholecalciferol (300,000 IU)
twice monthly with an oral course of calcium (1000 mg)
and cholecalciferol (20 micrograms daily) should resolve
vitamin D deficiency within three months42

• ‘Sensible sunlight’ exposure should be encouraged

PRE-CONCEPTION ISSUES AND CARE

• Ideally all at risk prospective mothers should be routinely
supplemented with vitamin D

• Those with severe deficiency should avoid pregnancy
until this has been corrected

• Vitamin and mineral deficiencies may be precipitated by
repeated pregnancies at short intervals – appropriate 
family spacing is a way of minimising this risk
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9.4 Hypovitaminosis D and Osteomalacia 113

Pregnancy Issues
Ideally, as the population most at risk from
vitamin D deficiency is well defined, routine
supplementation with vitamin D, 400 IU
should be given daily. This should avoid
any of the rare cases of advanced osteomala-
cia presenting in pregnancy with possible
skeletal complications.

The Committee on Medical Aspects of
Food and Nutritional Policy (COMA) has
recommended vitamin D supplementation of
10 micrograms daily to all pregnant women,
especially women with a cultural back-
ground predisposed to vitamin D deficiency,
who should take supplements under medi-
cal supervision even if not pregnant.

Labour Issues
• In women with a contracted pelvis from

childhood complications and osteomala-
cia, deformity will need to be carefully
assessed

Postpartum Issues

Mother
• The mother should have been taking cal-

cium and vitamin D supplements, and
these should be continued postpartum

Neonate
• There may be some days before neonatal

hypocalcaemia develops and mother
and baby may already be discharged, so
it is important to assess the biochemistry
before discharge. Any jitteriness, mus-
cular jerks or twitching should be taken
seriously and appropriate treatment
considered before full-blown grand mal
seizures occur

• Infant biochemistry is diagnostic. Low
25(OH) vitamin D levels lead to low
serum calcium and phosphate, raised
serum alkaline phosphatase and para-
thyroid hormone levels (PTH). Some of
these tests may take longer to obtain
(25[OH] vitamin D and PTH)

• Treatment should be instigated in the
infant on empirical grounds, but espe-
cially if there is hypocalcaemia and/or a
raised alkaline phosphatase

Medical Management and Care
• Prescribe vitamin D 400 IU daily supplements to at risk mothers from

onset of pregnancy
• If vitamin D deficiency is encountered later in pregnancy other dosage

schedules have been used: from the third trimester onwards 1000 IU 
of vitamin D daily43 or a single dose of 100,000–200,000 IU of vitamin D
in the sixth or seventh month of pregnancy44 (the latter should only 
be used under specialist supervision)

• Generalised musculoskeletal symptoms may be difficult to evaluate
and blood biochemistry is diagnostic: raised serum alkaline phos-
phatase of bone origin indicates more advanced vitamin D deficiency
with possible skeletal complications and these women need careful
monitoring

Midwifery Management and Care
• Report any musculoskeletal symptoms to the medical team
• Encourage mother to comply with nutritional doses of vitamin D 

supplements
• Advise women that if they use antacids heavily this could inhibit their

vitamin D absorption45,46

Medical Management and Care
• Careful assessment to see if caesarean section will be required

Midwifery Management and Care
• If pre-pregnancy treatment has been successful with no pelvic anom-

alies, then labour can be managed normally
• Careful observation of the progress of labour and relate to pelvic shape

on vaginal examination
• Be aware that asynclitism can be an indication of a rachitic, contracted

pelvis46

Medical Management and Care
• Mothers will need assessment of their vitamin D status with appro-

priate biochemistry and consider bone densitometry
• Women with severe symptoms plus abnormal biochemistry may need

pelvic and femoral X-rays after delivery to exclude pseudofractures
• Check the neonate’s biochemistry (see Appendix 9.2) and give appro-

priate calcium and calciferol supplements
• If neonatal fits occur, paediatric assessment will be essential
• Vitamin D deficiency in the mother: if there has been any suspicion of

this during pregnancy, especially during late pregnancy, then very
careful assessment of the newborn will be required; close liaison should
be kept with a neonatologist

Midwifery Management and Care
• If breast-feeding, women will require adequate vitamin D supple-

mentation, and advice about avoidance of a further pregnancy until 
the condition is completely resolved

• Breast-feeding should not be prolonged in the presence of maternal
hypovitaminosis D or osteomalacia

• Upon discharge the parents should be advised about signs of neonatal
seizures and the need to seek urgent medical advice
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9.5 Osteoporosis

Incidence
1:3 post-menopausal women1

Rare in pregnancy

Risk for Childbearing
Variable Risk

EXPLANATION OF CONDITION1,2

Osteoporosis
Osteoporosis is a progressive, systemic skeletal disease 
characterised by low bone mass and micro-architectural 
deterioration of bone tissue with a consequent increase in
bone fragility and susceptibility to bone fracture.

A more clinically relevant definition of osteoporosis is
made on bone mineral density measurement (BMD). BMD is
usually measured at the lumbar spine, hip and the radius.
Results are expressed in grams per centimetres squared
(g/cm2) as an area density expressed as standard deviations
related to the BMD of young adults (T-score). Results can be
expressed as standard deviation related to age; this consti-
tutes the Z-score. The WHO diagnostic classification is:

• T-score -1 or better: normal
• T-score between -1 and -2.5: osteopenia
• T-score below -2.5: osteoporosis
• T-score below -2.5 plus one or more osteoporotic frac-

tures: clinical osteoporosis.

These criteria strictly apply to women, and at the sites of meas-
urement of hip, spine and forearm.

Osteoporosis Associated with Pregnancy2,3,4

This is a rare condition in which women present with severe
back pain and height loss due to vertebral collapse, usually in
the third trimester of pregnancy. Often the diagnosis is not
made until after delivery. Lateral spinal X-rays will show ver-
tebral collapse. The aetiology is not clear but may be related to
previous prolonged amenorrhoea, anorexia nervosa or mild
forms of osteogenesis imperfecta. Osteogenesis imperfecta is
an inherited bone disorder due to defective collagen known
colloquially as ‘brittle bone disease’ that results in fractures of
varying frequency and severity.

Pregnancy-related Osteoporosis of the Hip (transient)
This is a rare condition characterised by pain in the hip in the
late second or third trimester of the pregnancy. There is no
associated history of trauma or illness. Physical examination
is essentially normal apart from pain in the hip on hip move-
ment. This needs to be differentiated from joint infection or
fracture and although X-rays are relatively contraindicated
they need to be considered. This condition may be due to neu-
rovascular ischaemia.

COMPLICATIONS1,2

Osteoporosis leads to bone fracture, especially lower radius,
vertebral and hip fractures. There are estimated to be around
250,000 osteoporotic fractures each year in the UK.

Osteoporosis is common, with up to one in three women
over the age of 50 years affected, especially very elderly

women. In women of child-bearing age, osteopenia and
osteoporosis are less common, but those with a family history
of repeated fractures, prolonged amenorrhoea, and steroid use
are at risk of worsening bone density during pregnancy and
breast-feeding. This may increase chances of worsening post-
menopausal bone health with risk of fractures in later life.

NON-PREGNANCY TREATMENT AND CARE

Women of child-bearing age who have osteopenia or osteo-
porosis will require appropriate medical attention either in
primary and/or secondary care. Advice on diet and exercise
are as below. Also see note below regarding bisphosphonate
therapy.

PRE-CONCEPTION ISSUES AND CARE

Women with osteoporosis or osteogenesis imperfecta 
contemplating pregnancy should be encouraged to seek pre-
conception care. This should be tailored to the physical 
condition and personal circumstances, to encompass:

• Re-referral to a physician if an existing treatment is asso-
ciated with osteoporosis, in particular low-molecular-
weight heparin (LMWH) and certain steroids

• Calculate the body mass index (see Appendix 13) to 
determine if weight needs to be gained, as with anorexia
nervosa, or lost, as with obesity4

• Encourage a well-balanced diet, rich in calcium, vitamin
D and other vitamins4 (daily dietary requirements are to
be found in Appendix 1.3)

• Some mothers may require vitamin supplementation
• Smoking and alcohol consumption should be strongly

discouraged4

• Encourage regular, gentle exercise of which swimming is
a good example4

• Specific relaxation techniques to help with pain, and 
exercises to develop muscle strength, are found in the
National Osteoporosis Society’s booklet (see Essential
Reading)

• Advise that breast-feeding may not be possible for some
• Old fractures to femur, hip or spine can cause sexual

difficulties, so advice on coital position may be needed4

• Women receiving bisphosphonate therapy should be
made aware that the safety of these drugs is unproven in
pregnancy and lactation5 and are therefore contrain-
dicated in pregnancy; bisphosphonates remain in bones 
for a long time, and will continue to be released into the
woman’s circulation ≥18 months6

• Women having had osteoporosis in a previous pregnancy
need careful assessment and advice prior to planning a
future pregnancy
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9.5 Osteoporosis 115

Pregnancy Issues

Osteoporosis associated with pregnancy
Vertebral collapse presenting for the first
time in pregnancy is rare and making the
diagnosis is all important. Characteristically,
vertebral collapse occurs in the third
trimester but may occur any time until after
delivery. Sudden, severe back pain in the
thoracic and/or lumbar spinal region, 
persisting for some weeks or even months,
are the main clinical features.

Pregnancy-related osteoporosis of the hip
For cases of sudden onset of pain in the 
hip, fracture, infection, tendonitis and mus-
cle sprain osteoporosis will need to be 
considered.

Related issues
Some medications – steroids, prolonged 
heparin therapy – are associated with
increased risk of osteoporosis.

Identification of fractures in pregnant
women raises a possibility of domestic 
violence. Hence, there is a theoretical risk 
of misattribution of fractures to domestic
violence with the possibility of osteoporosis
being overlooked.

Labour Issues
• Labour will be managed according to

the clinical circumstances. In the unusual
circumstance of collapsed vertebra or
fracture of pelvis occurring during
labour appropriate management will
need to be considered

• The level of vertebral collapse will
influence the possibility or otherwise of
regional anaesthesia. Anaesthetic review
is therefore recommended

• There is increased risk of venous
thrombo-embolism (VTE) if the mother
has restricted mobility

Postpartum Issues
• If the diagnosis has not been confirmed

then lateral spinal X-rays and bone 
mineral density investigations will be
needed

• Vertebral fractures may present anytime
after delivery up to a few weeks or a
month or so; sudden onset of severe and
persistent back pain should be therefore
considered carefully

Future pregnancies
If no cause is found, recurrence of spinal
osteoporosis is not usual but osteoporosis of
the hip can recur. Careful review and advice
will need to be given.

Medical Management and Care

Osteoporosis associated with pregnancy
• Lateral spinal X-rays showing vertebral collapse would be diagnostic,

and careful judgement would be needed about the need to do these as
there is a relative contraindication

• Other imaging modalities may be discussed with local radiology services
• Pain management (see Appendix 9.1)
• Apart from calcium and vitamin D preparations other specific treat-

ment for osteoporosis can be deferred until after delivery

Pregnancy-related osteoporosis of the hip
• To exclude possible infection of the hip: pulse and temperature,

together with FBC including WBC and CRP, will be needed
• To exclude hip fracture X-rays will need to be considered and this will

require careful clinical judgement about the need to do this
• Reduced bone density on X-rays is characteristic of this condition

Midwifery Management and Care
• Careful booking history including weight, BMI and dietary history
• Advice on a calcium- and vitamin-D-rich diet with no alcohol, referring

to a dietician if indicated
• Calcium based antacids rather than magnesium based (see Section 9.4)
• Confer with medical staff over vitamin supplementation
• Take the mother’s concerns seriously and do not dismiss pain as a

minor disorder of pregnancy, UTI or even signs of labour
• Observe the mother’s gait at every appointment, as anomalies may

indicate hip or pelvic pathology
• Be alert for signs of infection (see above)
• Ascertain infant feeding expectations, preparing for the possibility of

formula feeding
• Tailor antenatal education (parent-craft) accordingly

Medical Management and Care

Osteoporosis associated with pregnancy
• If vertebral collapse is suspected or confirmed the mode of delivery

needs review

Midwifery Management and Care
• Care with handling should lithotomy position be required
• TED stockings and gentle passive exercises may be necessary to

address the VTE risk

Medical Management and Care

Osteoporosis associated with pregnancy
• Calcium and vitamin D supplementation will need to be considered
• Specialist advice will need to be sought about starting bisphosphonate

or other specific therapy for osteoporosis
• If this problem arises after delivery, then X-rays and other management

issues discussed above will need to be considered

Pregnancy-related osteoporosis of the hip
• X-ray bone densitometry
• Specific therapy requires specialist input
• Physiotherapy will normally be helpful

Midwifery Management and Care
• Controlling pain postpartum
• Breast-feeding needs careful assessment and may not be advisable
• Address practical issues, such as picking up the baby and self-care
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9 Musculoskeletal Disorders
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26 Manor Green
Harwell
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Disability, Pregnancy & Parenthood International
National Centre for Disabled Parents
Unit F9, 89-93 Fonthill Road
London N4 3JH
www.dppi.org.uk
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People with a Disability (SPOD)
www.spod-uk.org

National Osteoporosis Foundation USA
1232 22nd Street NW
Washington DC, USA
www.nof.org

National Osteoporosis Society
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www.nos.org.uk

Brittle Bones Society
Grant Patterson House
30 Guthrie Street
Dundee DD1 5BS
www.brittlebone.org

Strongbones Children’s Charitable Trust
SCCT House
Kemp Road
Dagenham
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www.strongbones.org.uk

Women’s Health (UK)
52 Featherstone Street
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www.womenshealthlondon.org.uk

Food Standards Agency
Aviation House
125 Kingsway
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www.food.gov.uk

The British Pain Society
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London WC1R 4SG
www.britishpainsociety.org
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EXPLANATION OF CONDITION

Heartburn
Heartburn is a burning sensation experienced in the region 
of the heart and in the throat4 usually resulting from gastro-
oesophageal reflux5.

Gastro-oesophageal Reflux
Gastro-oesophageal reflux arises from a neuromuscular
weakness in the lower oesophageal sphincter of the stomach.
This results in the stomach contents regurgitating into the
oesophagus4. As the stomach contents contain hydrochloric
acid, the mucosa of the oesophagus is easily irritated result-
ing in the burning sensation of heartburn. Dyspepsia may
result, entailing pain and discomfort after eating, sometimes
accompanied by flatulence or belching, and is commonly
known as ‘indigestion’.

Reflux and heartburn are a particular problem in pregn-
ancy, where progesterone reduces the muscle tone of the
lower oesophageal sphincter, resulting in impaired compet-
ence with regards to closure6. The effects are elaborated on
the next page.

Gastro-oesophageal Reflux Disease (GORD; GERD in USA)
After repeated reflux episodes oesophagitis can result. 
When combined with the cardinal symptom of heartburn1, 
it becomes a disease with significant morbidity. Over time1

insomnia and disturbed eating patterns may develop.
Fortunately the mortality rate is low at 1:100,0001.

Risk of developing GORD increases with age, noticeably
once over 40 years of age1. It is associated with cigarette smok-
ing, heavy alcohol consumption and increased intra-abdominal
pressure7 often associated with obesity or pregnancy.

Hiatus Hernia
Weakness of the diaphragmatic sphincter enables the lower
oesophagus and upper part of the stomach to rise up through
the diaphragm into the thorax8. This can take up to two years to
develop3 and is associated with obesity9. Gastro-oesophageal
reflux may, or may not, accompany this8 and impaired
oesophageal emptying may ensue10. There are two forms:

1. Sliding hiatus hernia, in which the gastro-oesophageal
junction literally ‘slides up’ through the hiatus (opening in
the diaphragm) to lie just above the diaphragm but below
the oesophagus11. It is more common in those aged >50
years, with oesophageal reflux usually the sole symptom11

2. Rolling hiatus hernia, in which part of the top of the
stomach (fundus) literally ‘rolls up’ and herniates through
the hiatus to lie alongside the oesophagus. The gastro-
oesophageal junction stays below the diaphragm and
remains competent7,11. There can be severe pain from
volvulus or strangulation, usually necessitating surgery11

Investigations comprise barium swallow or endoscopy to
identify the hernia and exclude other causes of symptoms8.

COMPLICATIONS

• Altered weight
– weight gain – as symptoms may be temporarily re-

lieved by eating high carbohydrate or starch-based food
– weight loss – due to dysphagia and dyspepsia11

• Dysphagia – difficulty with swallowing
• Oesophageal ulcers – can result with risk of bleeding12

• Barrett’s oesophagus
– acid reflux causes the squamous epithelium to be

replaced by columnar epithelium
– this neoplasia is a pre-malignant condition12

NON-PREGNANCY TREATMENT AND CARE

About 80% of people with reflux self-medicate with antacids,
and only consult their GP once symptoms are prolonged and
troublesome5. Appendix 10.1 algorithm outlines treatment
from over-the-counter medications to referral.

First-line Management (lifestyle and diet)
• Measures to reduce obesity5,7, 8

• Smoking cessation, and reduction of alcohol consumption55

• Avoidance of reflux-inducing foods, e.g. greasy, spicy
foods, acidic products and carbonated drinks5

• Postural measures, such as raising the head of the bed and
avoiding lying down for three hours after eating5,8

• Antacids for immediate relief, purchased over-the-counter 5

Second-line Management (see Appendix 10.2 algorithm)
• Histamine2-receptor antagonists (H2RA)5 to heal oeso-

phagitis, e.g. cimeteidine or ranitidine12

• Proton-pump inhibitors5 to inhibit gastric secretion12, e.g.
esomeprazole14

• Prokinetic drugs to increase oesophageal sphincter tone
and enhance gastric emptying, e.g. metoclopramide

Third-line Management and Surgery
• Surgical repair of hernia in extreme cases12,14

• Emergency surgery may be needed for volvulus
• Malignancy investigation of Barrett’s oesophagus

PRE-CONCEPTION ISSUES AND CARE

• High dose aluminium-based antacids can cause osteoma-
lacia (rickets) in children5, so a calcium-based alternative
needs consideration for mothers at risk of osteomalacia or
osteoporosis (see Sections 9.4 and 9.5)

• H2RAs require review; ranitidine is preferred for preg-
nancy15

• Proton-pump inhibitor drugs are currently not recom-
mended in pregnancy14,15. In intractable cases, this may be
continued following careful counselling of the woman,
with the current evidence published in literature

• If a woman is pending surgery she should be advised to
delay conception until a full post-operative recovery has
been made

10.1 Gastro-oesophageal Reflux and Hiatus Hernia

Incidence
Heartburn: 20–40% adults1 and >80% pregnant women2

Hiatus Hernia: 20% of endoscopy patients3

Risk for Childbearing
Low Risk
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Pregnancy Issues
• Pregnancy might be the first time that a

woman experiences heartburn and reflux
• Reflux and heartburn are common prob-

lems in pregnancy, due to progesterone
reducing the muscle tone of the lower
oesophageal sphincter6

• Traditionally described as minor disorders
of pregnancy16 reflux and heartburn are
considered a normal occurrence in a
healthy pregnancy15

• Symptoms in pregnancy do not 
differ from the non-pregnant period15,
although they are exacerbated with
multiple pregnancy

• The symptoms are likely to worsen 
in pregnancy15 as both the progesterone
level and intra-abdominal pressure
increase

• Psychological support is necessary 
as many women feel ‘miserable’ with
the symptoms as they worsen over 
pregnancy

• Serious reflux complications are rare in
pregnancy; invasive diagnostic tests are
infrequently needed15

• Pregnancy increases the chance of
developing hiatus hernia as the rising
progesterone level and mechanical
effect of the expanding uterus cause 
the lower oesophageal sphincter to rise
and become intrathoracic6; 10–20% of
women are affected by late pregnancy17

• As hiatus hernia is age related, more
women in the future could potenti-
ally present with this as a pre-existing
condition if the average maternal age
continues to rise

Labour Issues
• The mechanical changes to the abdomen

and thorax during labour may exacer-
bate symptoms

• It is preferable to avoid eating in labour
as there is a potentially increased
chance of reflux, with a theoretical risk
of Mendelssohn’s syndrome if general
anaesthesia is undertaken

Postpartum Issues
• Aluminium- and magnesium-based

antacids are not concentrated in breast
milk and are considered safe for breast-
feeding mothers

• Histamine2-receptor antagonists, such
as ranitidine, pass into breast milk in
small concentrations with an unknown
effect on the baby15 so they are used
with caution

• Proton-pump inhibitors are not recom-
mended for use in breast-feeding15

Medical Management and Care

Pre-existing condition
• Aluminium- or magnesium-containing antacids are considered safe in

pregnancy15

• Avoid antacids containing sodium bicarbonate as they cause maternal
or fetal metabolic alkalosis and fluid overload

• If on histamine2-receptor antagonists, e.g. cimetidine, switch to raniti-
dine5 for theoretical risk of interaction of cimetidine with androgen
receptors; metoclopramide is also considered safe2,15

• Although proton-pump inhibitors are more effective in reducing gastric
acid secretion these should be reserved for intractable cases not respond-
ing to H2 receptor antagonists; a meta-analysis of 600 women with first
trimester exposure to PPI did not show increased risk of teratogenicity18

Condition presenting in pregnancy
• Advise antacids as above
• See Appendix 10.1 algorithm for treatment options
• If there is dysphagia, bleeding, frequent vomiting or excessive weight

loss refer for diagnostic evaluation5

• Endoscopy for diagnosis in cases with intractable reflux or atypical cases
should not be delayed due to pregnancy as this can be performed safely
under sedation15

Midwifery Management and Care
• Accurate booking history to determine and record previous treatment,

and to identify current management and medication
• If a woman is taking Histamine2-receptor antagonists or proton-pump

inhibitors (Appendix 10.2) refer her to a doctor
• Heartburn and reflux without any other complications should not pre-

clude a woman from low-risk midwifery care schemes
• Calculate the body mass index (Appendix 13), and if appetite is poor

consider weighing the mother at each antenatal visit
• Reinforce lifestyle advice and use of antacids suitable for pregnancy
• The midwife should take the mother’s concerns seriously and not dis-

miss them because of the ‘minor disorders’ categorisation
• Be aware that extreme symptoms of dysphagia or bleeding or frequent

vomiting or excessive weight loss are suggestive of hiatus hernia and
also complications such as ‘strangulated hernia’. Therefore, such mothers
require prompt medical review

Medical Management and Care
• Avoid prolonged straining or pushing in second stage in women with

known hiatus hernia
• Prophylactic ranitidine for women at risk, especially caesarean section

under general anaesthesia, obese women and those with known GORD

Midwifery Management and Care
• In the absence of any significant complications, the labour can be man-

aged normally by the midwife
• Prompt administration of ranitidine and allow water/isotonic drinks
• Additional antacids might be useful in this circumstance
• Have a vomit bowl discreetly near the mother throughout labour

Medical Management and Care
• If iron is required postnatally as well as antacids, it is best to advise that

they be taken at different times to allow absorption of the iron

Midwifery Management and Care
• Encourage breast-feeding; the mother should not return to her pre-

pregnancy drugs without medical review, especially if breast-feeding;
here advice on formula milk feeds may be necessary

• Explain that symptoms should improve as placental hormones diminish
• Reinforce the advice of first-line treatment (see previous page)
• Advise the mother to consult her general practitioner if her symptoms

persist significantly after the puerperium
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EXPLANATION OF CONDITION

Coeliac disease is an inflammatory condition of the mucosa of
the small bowel, which has been induced by gluten, a protein
in cereals, wheat, rye and barley.

The inflammation, caused by gluten, leads to malabsorp-
tion in the proximal small bowel due to atrophy of the villi,
which is associated with a decrease in the activity and amount
of enzymes present in the surface epithelium. Injury caused
to the intestinal villi is by an abnormal immune response to
gliadin, a component of gluten. The precise cause of this con-
dition still remains unknown but is related to a combination
of genetic predisposition and environmental factors2. Factors
such as the amount of gluten ingested, stress of a pregnancy
or operation, or a gastrointestinal infection can exacerbate the
condition, and if such stress factors are relieved the mucosa
may return to normal.

Diagnosis of coeliac disease is made by small bowel biopsy
together with serological tests for antigliadin and endomysial
antibodies. It is becoming increasingly diagnosed with the
use of serological screening tests that reveal cases of occult
enteropathy3.

Clinical features of this disease may become apparent dur-
ing infancy and childhood but also in adulthood.

Infancy/childhood Adulthood
Failure to thrive Diarrhoea
Muscle wasting Malabsorption
Diarrhoea Anorexia
Abdominal distension Weight loss
Short stature Lethargy
Anaemia Anaemia

Infertility
Abdominal pain
Early menopause
Recurrent miscarriage

COMPLICATIONS

There are many complications associated with coeliac disease
if a gluten-free diet is not adhered to. Anaemia, osteoporosis,
short stature and reproductive problems are associations 
secondary to malabsorption from coeliac disease. Some of the
associated autoimmune disorders, cancer and neurological
complications are more complex associations and cannot be
explained by diet alone4.

Malignant disease, such as small intestinal lymphoma, is
increased as well as carcinoma of the small bowel. There are
some reports related to an increased risk of squamous cell 
carcinoma of the oesophagus and pharynx1.

Infertility is another associated complication of coeliac 
disease, including delayed menarche, relative infertility in
men and women and premature menopause. Fertility will

improve with treatment which includes a gluten-free diet and
correction of nutritional deficiencies.

Other associations include autoimmune diseases, such as
insulin dependent diabetes, thyroid disease and neurological
syndromes. Another complication, which can affect up to
90% of patients, is dermatitis herpetiformis1.

NON-PREGNANCY TREATMENT AND CARE

It is essential to follow a gluten-free diet (GFD) by avoiding
products made from wheat, barley and rye. Some literature
suggests oats should be initially avoided, especially if pos-
sibly contaminated by wheat flour1. If oats have not been 
contaminated by wheat flour they can be re-established safely
into the diet.

A response is noticeable within at least three months in
adults, and is clearly evident in children within a few weeks.

To be able to optimise care and ensure correct manage-
ment, review of nutritional status of each patient is essential,
together with regular follow-up appointments. It is important
to consider this as a life-long condition that requires a gluten-
restricted diet for life. If there is no improvement within three
months this is usually due to non-compliance either inten-
tional or accidental.

PRE-CONCEPTION ISSUES AND CARE

Gastrointestinal symptoms that may have been experienced
in childhood may be seen again in pregnancy. This needs 
to be highlighted to the patient to ensure an awareness of 
the importance of a gluten-free or gluten-restricted diet and
adherence to this as well.

Due to the nutritional requirements of pregnancy, referral
to a dietician prior to pregnancy may alleviate any fears or
anxieties the patient may have. Consequently, dietary advice
can be discussed and monitored and any nutritional deficien-
cies can be addressed accordingly with dietary supplements
if necessary.

As women with this condition have a predisposition to
folate malabsorption, they should be advised to take higher
doses of folate (5 mg) pre-conceptually, in order to optimise
their levels of folic acid.

If the prospective mother has any other associated auto-
immune diseases, issues surrounding the management of
these conditions should be addressed on an individual basis.

10.2 Coeliac Disease

Incidence
Active or symptomatic coeliac disease is approximately 1
per 1000 in Europe1

Risk for Childbearing
Variable Risk
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Pregnancy Issues
Women who have been diagnosed with
coeliac disease can experience an aggra-
vated response during pregnancy and the
puerperium.

Haematological disorders, for example
megaloblastic and iron-deficiency anaemia,
can present during pregnancy (see Sections
14.1 and 14.2).

Some studies have shown coeliac disease
that is left untreated appears to carry an
increased risk of miscarriage, fetal growth
restriction and lower birth weight babies5.

A gluten-free diet and further vitamin
and mineral supplementations need to be
given, especially folic acid, to aid protec-
tion against neural tube defects.

In the UK people with coeliac disease are
able to obtain certain gluten-free dietary
products on NHS prescription, however
they usually have to pay prescription
charges which can have an influence on
dietary adherence.

Labour Issues
Anaemia can be considered an issue in
labour and therefore it is important to be
aware of the woman’s haemoglobin status
in view of blood loss at delivery.

Postpartum Issues
Breast-feeding appears to offer protection
and decrease the risk of the development 
of coeliac disease in the newborn. This is
dependent on breast-feeding6 exclusively
and also continuing to breast-feed during
the introduction of gluten within the diet7.

Other protective benefits conferred by
breast-feeding are against gastrointestinal
and respiratory infections8.

Medical Management and Care
• Strict adherence to a gluten-free diet should be advised throughout 

pregnancy
• Anaemia can be associated as a common disorder in coeliac disease,

therefore iron, folate and possibly vitamin B12 supplementation should
be monitored and used appropriately

• Unexplained iron-deficiency or anaemia not responding to oral iron
therapy, folate deficiency or vitamin B12 deficiency during pregnancy
should be investigated to exclude coeliac disease

• Base-line calcium level measurement should be arranged at booking,
and appropriate calcium supplementation given if hypocalcaemia is
diagnosed

• Serial fetal growth scans should be arranged for pregnant women with
coeliac disease

Midwifery Management and Care
• Ascertain if folic acid was initiated peri-conceptually, if not this needs to

be implemented promptly in the first trimester
• Consideration should be given to vitamins and minerals within the 

diet, these include: vitamin B12, folic acid, iron and trace elements such as
zinc

• Encourage pregnant women to adhere to a gluten-free diet, because
pregnancy has additional nutritional demands

• Prompt issuing of certification of pregnancy that entitles a mother to free
prescriptions during pregnancy, because prescription charges for coeliac
dietary products can impose a financial burden in pregnancy

• If a referral to a dietician is necessary this should be initiated promptly to
appropriately consider any nutritional corrections that are required;
such referrals are important if diabetes mellitus co-exists

• The consideration of increased folic acid is especially significant, due to
the risk factor of neural tube defects; a nutritional assessment is required
for both diet and supplements

• Ask about bowel motions as the mother is at risk of constipation, espe-
cially if taking iron tablets, and laxatives might be required

Medical Management and Care
• Intrapartum care should reflect the increased awareness of anaemia and

consequences in labour

Midwifery Management and Care
• Discuss with the medical team if a FBC should be taken when the woman

is admitted in labour, and if samples should be taken for group and save
• In view of a low haemoglobin status, active management of the third

stage may be initiated, reducing the risk of a postpartum haemorrhage

Medical Management and Care
• Appropriate management of nutritional anaemia and continued empha-

sis on adherence to gluten-free diet should be an integral part of the care
that these women receive from health professionals

• Encourage breast-feeding for its added benefits to the baby

Midwifery Management and Care
• If a woman’s choice is to breast-feed exclusively this may act as a pro-

tective feature in the delay of onset of coeliac disease for the child, as
symptoms usually occur at the time of weaning; hence the midwife
should encourage and support breast-feeding

• The mother may worry that the baby could inherit the condition so any
necessary follow-up appointments should be made, and the mother
encouraged to seek the advice of the specialist public health nurse
(health visitor) and attend child wellbeing clinics where weaning and
infant feeding advice are given
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EXPLANATION OF CONDITION

Ulcerative colitis (UC) is a chronic autoimmune disease of the
bowel, characterised by mucosal inflammation in the colon.
UC can be distal disease, confined to the rectum (proctitis), as
in 95% of cases2, or rectum with sigmoid colon (proctosig-
moiditis). Alternatively, the disease can be more extensive,
affecting parts of, or the whole colon3. A severe attack of UC is
still a potentially life-threatening illness, due to the risk of
haemorrhage caused by widespread mucosal ulceration or
toxic megacolon causing perforation. If this happens, emer-
gency colectomy must be performed immediately3,4.

UC is diagnosed by stool examinations and sigmoido-
scopic biopsies, which exclude Crohn’s disease or infection.

Of patients with ulcerative colitis:

• 50% will have a relapse each year
• 20–30% will need a colectomy; however this is curative3

Symptoms include:

• Bloody diarrhoea
• Continence problems
• Abdominal pain

Aetiology is unknown. Smoking is known to decrease the risk
of UC, although it is not known why3.

COMPLICATIONS

In addition to the risk of perforation or toxicity, the symptoms
and complications all lead to a poor quality of life and body
image as follows: 5

• Weight loss has an adverse effect on body image and self-
esteem6

• Medical treatments such as corticosteroids or immuno-
suppressive drugs have their own unpleasant side effects,
e.g. weight gain, Cushingoid features, osteoporosis, glau-
coma, cataracts, infections3

• Ocular, oral, joint or skin changes are noted in some
patients2

• Children may experience delays in onset of puberty
• Young adults may have trouble in forming intimate 

relationships
• Dyspareunia and recurrent vaginal candidiasis are more

common than in healthy women7

• Increased risk of colonic carcinoma, particularly after
about 8–10 years of disease

• Frequent laboratory and bowel investigations are neces-
sary, mostly in the second decade of disease3

NON-PREGNANCY TREATMENT AND CARE

Treatment is based more on clinical severity of the attack than
histology.

Treatment is primarily medical. The most common types 
of drugs used are aminosalicylates and corticosteroids. The
combination of oral and topical aminosalicylates is more
effective than monotherapy2. Aminosalicylates should be
used in treatment of mild disease and steroids should be used
for active disease. Long-term use of steroids is undesirable
due to the side effects

For those patients with long-term chronic disease, or who
are steroid dependent, azathioprine or 6-mercaptopurine
(immune suppressants given to transplant recipients), are
recommended. Newer agents are reserved for refractory 
disease (i.e. disease resistant to treatment).

Surgery is considered when a patient with UC does not
respond to medical therapy. It is a decision that is made
between the patient, the gastroenterologist and the color-
ectal surgeon. Surgery is also necessary if colonic carcinoma
develops. Resection of the colon is then performed to form 
an ileostomy.

A rectal stump is left in some patients who may be con-
sidering the construction of an ileoanal pouch later. This
involves removal of the colon and rectum, using the end of
the ileum to form a new rectum or reservoir. If pouch surgery
is not an option, due to poor sphincter efficiency or anal dis-
ease, a total pan-proctocolectomy may be considered, which
includes removal of the rectum and closure of the anus3.

PRE-CONCEPTION ISSUES AND CARE

• Fertility is not adversely affected by UC, with the possible
exception of severely active disease.8 However, voluntary
infertility can be high, particularly if patients have had
previous gastrointestinal surgery

• Preconceptual assessment for clinical activity of disease
should be performed in liaison with gastroenterologist.
This should include a full blood count, c-reactive protein,
erythrocyte sedimentation rate, liver enzymes and albumin

• Sulfasalazine is in a group of drugs known as folic acid
antagonists that have the potential of causing neural tube
defects and other congenital abnormalities. Consequently,
pre-conceptual folic acid supplementation is advised and
a change to an alternative aminosalicylate preparation,
such as mesalazine, that is considered safe in normal
doses

• Conception during remission is advisable

10.3 Ulcerative Colitis

Incidence
60,000–120,000 in the UK – approximately 1:600
Most common age 15–351

Risk for Childbearing
Variable Risk
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Pregnancy Issues
As UC often occurs in young adults, managing
the disease in pregnancy is not unusual. The
risks of infertility are no different to those for a
woman who does not suffer from UC6,8, and
25% of women with UC will conceive follow-
ing diagnosis3.

Control during pregnancy is crucial for fetal
and maternal health. Women may need to
remain on medication to remain in remission,
rather than risk an acute flare-up, which could
hold more dangers for feto-maternal well
being.3

Risks to pregnancy
• No significant increase in the rate of spon-

taneous miscarriage when compared with
the normal population8

• An increased risk of pre-term birth, IUGR
and caesarean section with active disease9

• If the woman has an ileostomy, there is 
a significant risk of a hernia or stomal 
prolapse developing, due to the increased
strain on the weak abdominal walls

• Vomiting in pregnancy can also cause 
herniation of the small bowel

Labour Issues
Mode of delivery should be carefully planned
and options discussed with the woman. This
discussion will incorporate the multi-
disciplinary team (MDT), so the woman can
make an informed decision. Aim for vaginal
delivery in most cases, unless severe or chronic
disease is present. In these instances, a 
caesarean section may be offered in order to
protect the anal sphincter from damage.

If the woman has already undergone gas-
trointestinal surgery, e.g. ileoanal pouch for-
mation3, or has an ileostomy, an elective 
LSCS may be offered, as an emergency LSCS
would be very complex due to the scar tissue
from previous surgery.

Postpartum Issues
• Anaemia may result from rectal bleeding,

which is a symptom of active disease
• With haemoglobin already compromised,

even the ‘normal’ bleeding at delivery may
be detrimental to the woman’s health

• If the disease remains quiescent, there are
no significant postpartum issues

• With active disease, the mother may suffer
from extreme tiredness; giving birth is a
demanding experience, even without a
chronic condition causing exhaustion

• Immunosuppressant drugs may be either
contraindicated with breast-feeding, or
used on a risk–benefit assessment basis,
especially azathioprine (see Appendix 11)

Medical Management and Care
In the event of acute flare-up:
• IV access with fluid and electrolyte replacement to prevent any dehy-

dration or electrolyte imbalance
• FBC, ESR or CRP, serum electrolytes and liver function tests should

be measured every 24–48 hours to monitor the severity of flare
• Flexible sigmoidoscopy can be used safely in pregnancy6

• Do not manage acute UC any differently than in non-pregnancy
• Azathioprine and corticosteroids to be continued as risks to fetus

from disease outweigh risks from the continued therapy
• Emergency colectomy is not encouraged during pregnancy
• An intrapartum care plan to be agreed between the woman and the

multi-disciplinary team (MDT) and documented in the notes

Midwifery Management and Care
• Involve the Inflammatory Bowel Disease nurse specialist (if avail-

able) as teamwork is fundamental to effective care
• Be aware that severe disease will require hospital admission, mild or

moderate disease can be managed as an outpatient
• If hospital admission occurs, monitor the following:

– stool frequency and condition
– blood, mucous and consistency
– four-hourly vital signs3

– levels of abdominal pain and tenderness
• Due to the degree of ‘urgency’ UC women experience, it is essential

that they have easy access to toilet facilities
• These women are prone to malnutrition, and may need referral to a

dietician during pregnancy
• Regular weighing is essential

Medical Management and Care
• Aim for vaginal delivery unless disease is active
• Active disease – consider LSCS to protect the anal sphincter
• Prolonged second stage and difficult instrumental deliveries should

be avoided to prevent anal sphincter damage, particularly if future
surgery for ileoanal pouch is contemplated

• A senior obstetrician should perform caesarean if there is a history of
previous gastrointestinal surgery, as there is a higher risk of bowel
damage from previous adhesions

Midwifery Management and Care
• Quiescent disease – normal midwifery management of labour
• Keep woman well hydrated in labour
• Easy access to toilets, or alternative, is essential in labour
• There is no need for the midwife to have any concerns over bag 

management, if a woman with an ileostomy is labouring normally;
assistance may be needed in emptying the appliance if the woman
has an epidural and cannot get to the toilet

Medical Management and Care
• Treat any anaemia
• If breast-feeding while taking azathioprine or 6-MP it is advisable for

the baby to be monitored for clinical signs of immunosuppression
and regular complete blood counts should be taken10,11

• A four-hour delay in breast-feeding following oral corticosteroid use
is recommended by most manufacturers; this has practical implica-
tions and, after observation, steroids appear to be safe6

Midwifery Management and Care
• Support the mother in her choice of infant feeding, and deflect any

guilt she may feel if she is not breast-feeding
• Be aware of the extreme tiredness and assist as needed
• Ascertain if the woman has any help at home
• Ensure that the mother and her relatives understand the need for rest
• Advise the mother:

– that housework is not essential
– to rest when the baby rests
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EXPLANATION OF CONDITION

Crohn’s disease (CD) was identified in 1932 by Dr Burril Crohn.
It comprises chronic inflammation, ulceration and scarring
anywhere from mouth to rectum, but most commonly the small
intestine. It is characterised by patchy inflammation that
passes through the wall of the intestine, affecting each layer2.

Symptoms include1,2:

• Colicky abdominal pain
• Urgent diarrhoea, leading to dehydration and nutritional

deficiencies
• Severe tiredness
• Weight loss
• Malaise, anorexia and fever

Although the aetiology is unknown at present, it is consid-
ered that the condition is in response to environmental trig-
gers, such as infections and drugs. Research shows a familial
link with first degree relatives who have inflammatory bowel
disease (IBD), but not necessarily the same IBD – some may
develop ulcerative colitis (UC), others CD3,4.

COMPLICATIONS

The symptoms can be embarrassing and cause poor self-
esteem, leading to loss of education in the young and difficul-
ties in gaining employment in adults5. CD causes greater
disability than UC as only 75% of patients are fully capable of
work in the year following diagnosis2.

The main complications comprise:

• Intestinal obstruction caused by adhesions or by visceral
distension in the presence of dilation

• Fissures in the anal canal
• Fistulas can develop as the inflammation affects all layers

of the bowel
• Abscesses in the pelvis, abdomen or ischiorectal area
• Increased risk of gall stones, renal calculi and chronic 

pancreatitis
• Arthritis, iritis and painful skin complications often asso-

ciated with the flare-ups themselves
• Increased risk of bowel carcinoma

NON-PREGNANCY TREATMENT AND CARE

• As there is no known cure, treatment is symptomatic
• Care should always be offered by a gastroenterologist

who specialises in IBD
• An individual’s own knowledge of their condition should

always be respected
• After taking a full history, a general assessment of 

wellbeing, including BP, pulse, temperature, blood investi-
gations, hydration, weight loss and abdominal examina-
tion is needed

• Discourage smoking, as this aggravates the condition2

• Colonoscopy is useful in endoscopic and histological
assessment of large bowel and distal ileum

• MRI can be performed for assessment of perianal fistulat-
ing disease

• Stool culture and microscopy to exclude infective aetio-
logy and rule out concurrent Clostridium difficile infection

• ESR and CRP to monitor severity of inflammation

Medical Management
Medical management will depend on the site of disease,
activity, course of disease, previous responses to drugs and
extra-intestinal manifestations and hence this needs to be
individualised:
• Anti-inflammatory drugs containing mesalamine (sul-

fasalazine) are commonly used as first-line management;
steroids are used in tapering doses to treat flares

• Other drugs used are:
– immunosuppressors such as 6-mercaptopurine (6-MP)

or azathioprine
– infliximab is an anti-inflammatory drug approved for

use in the treatment of moderate to severe disease that
is not responding to standard treatment

• Commonly used antibiotics, which may be indicated in
stricture or fistula infection, are:
– ampicillin
– cephalosporins
– tetracycline
– metronidazole

• Non-steroidal anti-inflammatory drugs (NSAIDs) should
be avoided as they can cause inflammation and bleeding
in the small intestine

Surgical Management
Surgery may be required to remove damaged parts of the
intestine1. However, it is not a cure as with UC, and should
only be used in symptomatic disease not responding to 
medical treatment or for complications such as abscess, per-
foration, strictures or bleeding in the bowel.

Common types of surgery include:

• Bowel resection: removing the affected part of the intes-
tine, usually conservative

• Strictureplasty: opening up narrowed sections of bowel
• Colectomy and ileostomy: the complete removal of the

colon and creating a stoma for waste elimination

PRE-CONCEPTION ISSUES AND CARE

• Fertility is generally not affected unless active disease is
present6,3,7

• Due to complications during pregnancy from having
active Crohn’s disease at conception, planning to conceive
when disease is quiescent is very important3,7

• Crohn’s disease causes folate deficiency, as does the use of
sulfasalazine, which is a folate antagonist

• Folic acid supplements of 5 mg daily rather than the usual
400 micrograms are needed3 and supplements should
continue throughout the pregnancy

10.4 Crohn’s Disease

Incidence
50–100 per 100,000
Affects men and women equally
Most common age 15–251

Risk for Childbearing
Variable Risk

9781405151689_4_010.qxd  7/6/08  11:33 AM  Page 124



10.4 Crohn’s Disease 125

Pregnancy Issues
• One third of women with inactive disease

at conception can expect to relapse during
the pregnancy or puerperium; relapse rate
similar for non-pregnant patient3

• Conception during remission is advised:
– If conception occurs during active dis-

ease, two thirds of women will continue
to have disease activity and two-thirds
of these will deteriorate8

– Active disease is associated with mis-
carriage, IUGR and prematurity3

• Control of the disease during pregnancy is
important, therefore drug therapy should
not be discontinued; disease activity is
more dangerous than the drugs used

• Any exacerbation of Crohn’s disease should
be investigated and treated promptly

• Anaemia is common and may be due to
iron, folate or vitamin B12 deficiency as a
result of malabsorption

• Emergency surgery in pregnancy is asso-
ciated with high fetal loss (60%) and any
necessary elective surgery should be
deferred until after pregnancy3

Labour Issues
• Vaginal delivery is not contraindicated

unless there is active perianal disease or an
ileoanal pouch

• There is evidence that there is a risk of peri-
anal Crohn’s disease developing following
vaginal birth and episiotomy; if a woman
already has perianal CD then delivery by
LSCS is more appropriate9,10

• Generally the section rate is increased 
compared to non-sufferers of CD (15%
compared to 10%)3

Postpartum issues
• There are no known problems when Crohn’s

disease is quiescent

Medical Management and Care
• Due to the adverse effect on the fetus and pregnancy from active dis-

ease, it is important to continue maintenance therapy and respond
promptly to any flare-ups of Crohn’s disease

• Prompt investigation with serum electrolytes, liver function tests
and C–reactive proteins should be performed to assess clinical con-
dition in case of flare of disease

• Corticosteroids can be used orally, intravenously or as rectal enemas
as required in case of flare of disease; oral and local forms of 5-
aminosalicylic acid derivatives and Salazopyrin compounds are 
considered safe in pregnancy; metronidazole is used to treat anal
fistulas

• Monthly full blood count, serum folic acid and vitamin B12 levels
should be monitored during pregnancy, as there is increased risk of
nutritional anaemia due to malabsorption

• Folic acid 5 mg daily supplementation to continue throughout preg-
nancy, as folate deficiency can arise with Crohn’s disease

• Oral or parental iron therapy or blood transfusion may be required
depending on the degree of anaemia

• Sigmoidoscopy can be performed safely during pregnancy but
colonoscopy may be deferred until the puerperium; in case of life-
threatening complications requiring surgery, the management
should be the same as for non-pregnant women2

Midwifery Management and Care
• Nutrition is a major component in the treatment of CD as malnutri-

tion is common, so referral to a dietician is advisable
• Involve the IBD nurse specialist who is an expert that can liaise with

the mother and the multi-disciplinary team

Medical Management and Care
• Mothers with either colostomy or ileostomy can deliver vaginally
• Good intrapartum care of the perineum should be encouraged and

perineal trauma should be minimised
• A senior obstetrician should perform caesarean section in cases with

previous bowel surgery as there is increased risk of injury to bowel,
bladder or other viscera due to previous adhesions

• If necessary, a surgeon should be available

Midwifery Management and Care
• An experienced midwife should care for the woman in labour
• Perineal trauma should be minimised

Medical Management and Care
• Sulfasalazine, oral or topical mesalazine and corticosteroids are con-

sidered safe in breast-feeding8

• As very small amounts of azathioprine and 6-mercaptopurine
metabolites appear in breast milk this should be discussed on an
individual basis and babies should be monitored clinically and
haematologically for signs of immunosuppression11,12

• Ciclosporine and infliximab should be avoided when breast-
feeding, as there is no safety data available8

Midwifery Management and Care
• Breast-feeding should be encouraged for its benefits (mothers may

be concerned if they are currently receiving medication)
• If breast-feeding while taking azathioprine or 6-mercaptopurine, it is

advisable for the baby to be monitored for clinical signs of immuno-
suppression and regular full blood counts should be taken11,12
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EXPLANATION OF CONDITION

Irritable bowel syndrome (IBS) is a functional disorder of the
intestines. IBS appears to be the result of motor disturbances
in the intestine that respond to certain stimuli3. As there is 
no clear ‘disease’ or pathology with IBS, it is diagnosed by
excluding other bowel disorders and by ensuring the absence
of certain ‘red flag’ features1:

• Rectal bleeding
• Anaemia
• Weight loss
• Late age of onset or acute onset
• Family history of bowel cancer or IBD
• Signs of infection

A detailed medical history is taken using the ‘Rome criteria’.
This is a symptom-based classification system that assists
clinicians in examining the symptoms before coming to a
diagnosis4 (see Appendix 10.3).

Symptoms
• Abdominal pain related to defecation
• Altered bowel habits, ranging from diarrhoea to constipa-

tion to ‘normal’
• Abdominal bloating
• A feeling of incomplete evacuation and mucous in the

stools2

COMPLICATIONS

• All the symptoms of IBS can erode quality of life and
influence relationships with family and friends and cause
absenteeism from work

• Diarrhoea or constipation can aggravate or cause 
haemorrhoids

NON-PREGNANCY TREATMENT AND CARE

IBS cannot be cured, but patients will have periods of remis-
sion between the bouts of disease activity2. The most effective
way to manage IBS is to remain patient centred.

Maintaining a stool chart that also describes the stools, will
aid the doctor in treating the symptoms2.

Dietary Management
Keeping a dietary history may also reveal problem areas that
can be addressed by altering habits. A fibre-rich diet may be
advised when the stool requires ‘bulking out’ or constipation
is present, although for some patients this can make their
symptoms worse. Caffeine, alcohol, fat and sorbitol-rich
foods (e.g. ice cream, chewing gum, honey and jam) are
known to aggravate IBS and should be taken in moderation2.

IBS can be exacerbated by dietary habits rather than
specific foods, e.g. large, rushed or irregular meals2 are also
predictors of symptom intensity, with the absence of stress
manifesting improved symptoms5.

Psychological Therapy
It has been identified that IBS patients respond positively 
to the placebo effect of a caring physician. As there are psy-
chological influences on IBS, the most important aspects of
treatment are to listen, validate the symptoms, educate the
patient and identify reinforcing and coping strategies with
each individual6.

Psychosocial factors such as a history of abuse should be
addressed by the physicians caring for these women in a sen-
sitive manner. Some women may require additional psychi-
atric or psychological intervention. Some of these include
relaxation therapy, hypnosis, cognitive behavioural therapy
and biofeedback techniques.

Pharmacological Treatment
Psychotropic agents can modify the symtoms of IBS by their
action in modulating psychosocial factors, e.g. antidepressant
medications (tricyclic antidepressants) in women who have
major depression as co-morbidity with IBS. They can also
modify the pain threshold in these patients.

The choice of antidepressants will depend on the main 
presenting complaints and side-effect profiles for the indi-
vidual patient. Tricyclic antidepressants are likely to be 
more effective in cases of diarrhoea and abdominal pain, 
due to its anticholinergic activity. A sedating tricyclic anti-
depressant may be useful when there are associated sleep
problems, whereas selective serotonin re-uptake inhibitors
(SSRI) such as fluoxetine may help in cases that have con-
stipation or bloating7.

Anticholinergic medications such as diphenoxylate can 
be used to control pain and diarrhoea. Antidiarrhoeals 
like loperamide and cholestyramine are used if diarrhoea is 
a dominant symptom. Constipation may be treated with
Lactulose.

Antibiotics must be used with caution as some, e.g. 
erythromycin, can exacerbate IBS1.

PRE-CONCEPTION ISSUES AND CARE

The individual may find pregnancy easier to cope with if her
IBS symptoms are not too severe. Avoiding stress, using indi-
vidualised coping mechanisms and following dietary advice
may all assist in keeping the IBS in abeyance.

10.5 Irritable Bowel Syndrome

Incidence
10–15% of adult population in the UK1

86% of those affected are women2

Risk for Childbearing
Low Risk
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Pregnancy Issues
• Normal hormonal changes in pregnancy

can alter bowel habits even in the absence of
irritable bowel disease

• IBS is not debilitating even though the
mother’s quality of life is affected

Labour Issues
• There are no significant labour issues with

IBS

Postpartum Issues
• No postpartum issues other than to con-

tinue with dietary advice and psychologi-
cal support

• As stress is a major factor in IBS, this could
influence symptoms either way, depend-
ing on how the individual approaches the
experience of having a newborn:
– some sufferers may be so preoccupied

with caring for the new baby that the
focus is removed from their own symp-
toms and consequently they improve

– other women may find the experience
so traumatic, that it has a negative
influence on their IBS

Medical Management and Care
• Diagnosis of IBS during pregnancy is difficult due to the normal

physiological changes in the bowel
• Exacerbation of known IBS could also be difficult to diagnose for the

same reasons
• Avoid foods that trigger the symptoms
• Antidepressants are sometimes used in the treatment of non-

pregnant women for severe pain
• Selective serotonin re-uptake inhibitors (SSRIs) have not been shown

to cause any major fetal problems other than irritability in neonates,
thought to be due to withdrawal from the drug3

• Adequate fluid intake and bulking agents are used to manage 
constipation

• Loperamide has been used for treatment of diarrhoea in one pro-
spective multi-centre study: no significant differences were found 
in the rate of major or minor malformations with matched controls
following exposure in the first trimester8

Midwifery care
• Give dietary advice as usual, responding to each bowel symptom

– high fibre diet
– multiple smaller meals
– drink plenty of water
– avoid stimulant drinks, e.g. caffeinated tea and coffee
– avoid gas-producing food

• Psychological support is paramount, rather than drug therapy in
pregnancy

Medical Management and Care
• There are no specific issues related to IBS although offering early

pain relief may help to reduce the stress related to painful labour

Midwifery care
• Supportive care in labour

Medical Management and Care
• Debriefing individuals who may have had difficult or traumatic birth

experiences and dealing with those at risk of postpartum depression
may reduce the trigger factors for worsening of pre-existing IBS

Midwifery care
• Continue with psychological support, demonstrating a caring posit-

ive demeanour
• Be ready to acknowledge and validate any symptoms
• Persist with dietary advice
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EXPLANATION OF CONDITION

Within the anal canal lie three vascular, fibrovascular cush-
ions of submucosal tissue, which are suspended by connect-
ive tissue arising from the internal anal sphincter and the lon-
gitudinal muscle of the anal canal. The role of these 
cushions is to maintain continence. If this connective tissue
breaks down, prolapse will occur. Once this has happened 
the venous pressure will increase and the venous return will
be impaired, the cushions then become engorged and dilated1.

Classification of Haemorrhoids
• First degree – haemorrhoids bleed but do not prolapse
• Second degree – haemorrhoids prolapse on straining but

then return spontaneously
• Third degree – haemorrhoids prolapse on straining but

then require manual reduction
• Fourth degree – haemorrhoids remain prolapsed and can-

not be reduced manually

Rarely, an external haemorrhoid can develop on the out-
side edge of the anus – this is sometimes called a perianal
haematoma.

Predisposing Factors2

• Straining to defecate, as with constipation or, by contrast,
with chronic diarrhoea

• Pregnancy, due to poor venous return and relaxation of
the smooth muscles

• Obesity
• Low-fibre diet
• Weakened pelvic floor3

Symptoms2

• Rectal bleeding
• Itching round anus
• Pain/discomfort on defecation
• Mucous discharge
• Feeling of incomplete evacuation

COMPLICATIONS

Complications include4:

• Strangulation – when the prolapsed haemorrhoid swells
considerably so prevents venous return

• Thrombosis – if the blood in the swollen haemorrhoid
clots, forming a thrombosed haemorrhoid

• Gangrene, if haemorrhoid blood supply is reduced
• Infection, leading to an abscess

NON-PREGNANCY TREATMENT AND CARE

Investigations are needed for correct diagnosis and exclusion
of other disorders with rectal bleeding. Haemorrhoids are not

always felt by performing a rectal examination; hence proc-
toscopy or sigmoidoscopy may be undertaken by the doctor.
These investigations may need to be performed by a general
or colorectal surgeon. Treatment is based on severity of
symptoms, and the best treatment is prevention5.

Conservative Treatment
Mostly treatment is conservative and includes4:

• High-fibre diet, including fibre supplements
• Remain well hydrated – at least two litres water per day
• Avoid codeine based analgesics, which are constipating
• Ice packs may be held in place for 15–20 minutes for

immediate relief
• Warm baths to relieve itching
• Re-education in toileting habits:

– Do not suppress the need to evacuate
– Do not strain
– Do not spend too long sitting on the toilet

Medical Treatment1

• Ointments and creams may ease the symptoms, but are
not curative; a plain ointment may ease the itch

• Anaesthetic based creams may relieve the pain
• A steroid based cream, if there is inflammation
• Strong analgesia for an acute attack or complication

Surgical Treatment1,6

• Rubber band ligation: a band is placed around the haem-
orrhoid’s base, causing it to become necrotic and fall off
– usually performed as an outpatient
– 79% successful with first- to third-degree haemorrhoids1

• Sclerotherapy: an injection of phenol into the pedicle
causes tissue necrosis and can be used as an alternative 
to banding in outpatients for first- and second-degree
haemorrhoids

• Cryosurgery: freezing causes the haemorrhoids to shrink
and fall off

• Haemorrhoidectomy is recommended for fourth-degree
haemorrhoids, or third-degree unresponsive to banding

• Stapled haemorrhoidopexy involves excising a section 
of anal mucosa, blocking the blood supply so that the
haemorrhoids shrink7

– has superseded haemorrhoidectomy: more rapid re-
covery and reduction in post-operative pain

PRE-CONCEPTION ISSUES AND CARE

• Avoid trying to conceive soon after haemorrhoid surgery
as extra pressure on the pelvic floor could cause strain on
the rectum

• Any conservative treatment would be safe in pregnancy
• Most medical treatments would be safe, with the excep-

tion of strong analgesia – this would need further discus-
sion with the pharmacist or GP

• Surgical treatment may be avoided until the postnatal
period, in order to assess the extent of the damage

10.6 Haemorrhoids

Incidence
50% of adult UK population at some stage in their life
More frequent in pregnancy1

Risk for Childbearing
Low Risk
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Pregnancy Issues
As it enlarges, the uterus puts pres-
sure on the pelvic veins and the in-
ferior vena cava. This slows the return
of blood from the lower half of the
body, increasing the pressure on the
veins below the level of the uterus and
causing them to become more dilated
or swollen. This makes the woman
more prone to haemorrhoids – possi-
bly her first experience.
• Management will depend on the

severity of the condition
• As with non-pregnant treatment, 

it is necessary to confirm diagnosis
and exclude any other more serious
disorders e.g. Crohn’s disease and
ulcerative colitis

Labour Issues
• Haemorrhoids may prolapse with

pushing in the second stage

Postpartum Issues
• One third of women will have ex-

posed thrombosed haemorrhoids
following delivery10

• Most cases of haemorrhoids in
pregnancy will improve by six
weeks after the birth, but they can
still be troublesome and painful 
in the immediate postnatal period

• They must not be dismissed as a
minor disorder: the woman suffer-
ing from the haemorrhoids will 
be quite distressed at the discom-
fort and need advice and support
in managing the condition

Medical Management and Care
• Antenatal management should be conservative as far as possible with diet

modification, local creams and analgesia
• Urgent referral should be arranged for evaluation by surgeons in women with

prolapsed haemorrhoids or any rectal bleeding
• Surgical intervention in pregnancy should be performed only in intractable

cases
• Although there are studies published regarding efficacy of rutosides in reduc-

ing symptoms in pregnant women with first- and second-degree haem-
orrhoids, there is insufficient safety data at present; it is advisable to avoid
these during pregnancy until further data is available8

Midwifery Management and Care
• Conservative treatment may continue, giving the same advice as for a non-

pregnant woman – laxatives and high-fibre diet1,8,9

• Medical referral if this is the first episode or if the haemorrhoids become more
severe

• It is unlikely that any operative measures will be undertaken, as the haem-
orrhoids may improve after delivery

• Encourage pelvic floor exercises, because the pelvic floor will be weakened as
a result of pregnancy which will exacerbate the severity of the haemorrhoids

• Give advice on measures to avoid constipation

Medical Management and Care
• In women with symptomatic haemorrhoids, avoid a prolonged second stage

Midwifery Management and Care
• Avoid prolonged active pushing in the second stage
• If the haemorrhoids prolapse, applying a cream may soothe any discomfort

Medical Management and Care
• Infected episiotomy, constipation and prolonged second stage can exacerbate

haemorrhoids and can lead to thrombosis, strangulation or rectal prolapse;
prompt treatment with antibiotics and encouraging plenty of hydration and
high-fibre diet would help to reduce this risk

• Careful inspection of the perineum and assessment of the haemorrhoids is
required to avoid complications and arrange appropriate referral in cases that
may need surgical management

Midwifery Management and Care
• The routine postnatal examination by the midwife should include inspection

of the perianal area
• Mild creams can be administered, e.g. Anusol
• Warm baths, without added bath products, might ease discomfort
• Ice packs or cold compresses will give some immediate relief
• Avoid post-delivery constipation with advice on diet and fluid intake
• Laxatives may be necessary to ensure a soft stool
• A woman with perineal sutures may be wary of opening her bowels
• Encourage defecation when the urge occurs, as to ignore the urge will increase

the impaction of faeces within the bowel making it more difficult to defecate
• Equally, discourage straining to defecate
• Analgesia to be given as needed, but avoid codeine-based analgesics, e.g. co-

codamol, due to their constipating effect; NSAIDs (if not contraindicated) 
will be the best form of analgesia

• Reinforce advice on pelvic floor exercises
• Advise the woman to mention any remaining haemorrhoids to the GP at her

six-week postnatal examination; the GP can then make any necessary referral
to a colorectal surgeon

• The GP will also need to know if the woman is able to perform a pelvic floor
contraction: if this still has not been seen by this stage, a referral to the obstet-
ric physiotherapist can be made
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EXPLANATION OF CONDITION

Anal Sphincter Damage
Anal sphincter damage may be muscular or neurological in
origin3, often leads to faecal incontinence and is most com-
monly caused by4:

• Pelvic floor denervation
• External sphincter weakness
• Degeneration of the smooth muscle of the anal sphincter

as a result of trauma, as in abuse
• Damage following surgery, e.g. haemorrhoidectomy or

other sphincter surgery
• Spinal cord injury
• Diabetes, multiple sclerosis
• Structural damage, e.g. obstetric anal sphincter injury

(OASI)

Obstetric Anal Sphincter Injury (OASI)
Obstetric anal sphincter injury may be classified as a third- 
or fourth-degree tear and includes injury to the perineum
involving the anal sphincter complex (external or internal
anal sphincter) and/or to the rectal mucosa2.

Risk factors for OASI are:2,5

• Instrumental assistance, particularly at first delivery
(<7% of OASI)

• Prolonged second stage (<4% of OASI)
• Persistent occipito-posterior position (<3% of OASI)
• Episiotomy (<3% of OASI); risk higher if midline6

• Previous sphincter damage at first delivery7

• High infant weight (over 4 kg) (<2% of OASI)
• Nulliparity (<4% of OASI)
• Rectal compromise due to illness, e.g. ulcerative colitis 

or Crohn’s disease

As many of these risk factors are unpreventable, OASI is
therefore difficult to avoid.

The damage can be overt (seen) and identified at delivery.
Frequently (36%) damage is covert (hidden) and diagnosed
during a postpartum endo-anal ultrasound for the investiga-
tion of incontinence8. Lack of understanding of the perianal
anatomy by midwives and doctors is considered a contribut-
ing factor for increase in occult OASI9.

COMPLICATIONS

The complications of anal sphincter damage are:

• Faecal/flatus incontinence, necessitating use of a pad
• Repeated contact with stools can be irritant to the perianal

skin causing pain, itching and sores (ulcers)
• Urgency of defecation
• Lifestyle alterations and social embarrassment

NON-PREGNANCY TREATMENT AND CARE

Due to the embarrassment felt, only one third of those with
damage are thought to present to their GP with symptoms8.

A detailed history, anal endosonography, anal manometry
will comprise part of the process to diagnose cause of the
symptoms, and give advice on treatment. Treatment may
involve correction of any predisposing factors.

Medical Treatment
• Loperimide will reduce the force of any bowel contrac-

tions, also reducing the amount of liquid in the stools that
may lead to leakage

• Topical phenylephrine is being researched to see if 
the resting anal tone is increased; early results are 
encouraging10

Surgical Treatment
• Sphincteroplasty: overlapping of the anal sphincter mus-

cles when caused by OASI11; long-term results not always
satisfactory12

• Artificial bowel sphincter: can be created, or the gracillis
muscle can be repositioned round the anal canal to form a
new anal sphincter; these two surgical options still have
considerable morbidity attached to them11

• Colostomy: may be performed as a last resort

Other Treatments
• Behavioural techniques and biofeedback teach patients

how to control their bowel habits and use their pelvic floor
muscles; physiotherapist is able to teach these techniques
in an outpatient situation13

• Nerve stimulation of the damaged pudendal nerve is
another treatment that provides good functional outcome
and has minimal morbidity14

PRE-CONCEPTION ISSUES AND CARE

The type of pre-conception counselling will vary depending
on the nature of treatment the patient has been receiving. This
can entail:

• Advice regarding the safety of any medication in preg-
nancy, especially loperamide and phenylephrine

• The safety of proceeding with any sacral nerve stimulation
• The safety of biofeedback in pregnancy, as this involves a

probe being inserted into the vagina to assist with stimu-
lating the pelvic floor

• Women who have experienced OASI need specific coun-
selling regarding future pregnancies and vaginal deliveries

10.7 Anal Sphincter Disorders

Incidence
2% of adult population1

Obstetric anal sphincter injury: 0.6–9% of vaginal deliveries
Occult injury: 36% diagnosed following childbirth2

Risk for Childbearing
Low Risk
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Pregnancy Issues
Maternal concerns about vaginal deliv-
ery must be addressed early in the ante-
natal period.

The higher morbidity associated with
caesarean section has to be considered,
along with the symptoms the woman 
is experiencing. However, women who
have experienced anal incontinence,
required a repair for an occult OASI or
are found to have significantly abnormal
manometry results are at greater risk of
further injury from a vaginal delivery,
and should be offered a caesarean 
section8,15.

Bowel habits often change frequently
in pregnancy, due to hormonal changes.
Hence, bowel function becomes a prior-
ity issue that requires particular atten-
tion to avoid the previous symptoms.

Labour Issues
Unless the caesarean section rate is in-
creased dramatically, OASI will remain
difficult to prevent, despite knowing 
the risk factors involved. Performing
caesarean sections purely to protect 
the perineum, would lead to other risks
associated with surgical morbidity.
However, for those at greater risk of anal
incontinence, elective caesarean section
should be recommended16.

For any overt OASI, experience of the
practitioner is an important factor in
management of these cases. A junior
doctor should not be managing this
without supervision.

There is evidence that midwives are
poor at recognising third- and fourth-
degree tears8. There is a need for further
education on these issues to improve the
recognition of the degree of perineal
trauma.

Postpartum Issues
• Increased awareness of need to ques-

tion women directly about symptoms
of faecal incontinence and dyspareu-
nia following childbirth

• Short-term sequelae of anal sphincter
injury include pain, infection, consti-
pation and sexual dysfunction15

Medical Management and Care
• A plan of care must be discussed and clearly documented at booking
• The degree of anal incontinence and previous treatment will influence the

decision regarding mode of delivery
• There may be a need for combined care between the colorectal team and the

obstetrician

Midwifery Management and Care
• Accurate booking history to identify past obstetric problems including peri-

neal trauma and treatment; it may be necessary to obtain medical records
from other areas

• Referral to a consultant unit is crucial in order to plan care and the mode of
delivery

• The woman will have many concerns about the impending birth and will
need frequent reassurance and support from the midwife

• A focus on dietary needs in pregnancy is important to maintain healthy
bowel function

• As iron tablets often disrupt bowel function, advice is needed in relation to
foods high in iron, in an attempt to avoid anaemia and the need for iron
supplementation

• Folic acid supplementation should be encouraged, as this aids the absorp-
tion of any natural iron in the diet

Medical Management and Care
• Clear documentation of the degree of perineal and sphincter trauma from

previous deliveries should be highlighted in the notes
• Intrapartum care plan should be documented clearly
• Recommendations for care for repair comprise2,8:

– approximation (end to end), or overlapping of the anal sphincter mus-
cles, can be used as a technique

– polydioxanone sutures have a longer half-life and less chance of caus-
ing infection than polypropylene (Vicryl) and are therefore considered
preferable

– the operator must be skilled in the repair technique
– broad-spectrum antibiotic cover should be prescribed

Midwifery Management and Care
• There is no evidence that a prophylactic episiotomy is of any benefit as was

previously thought
• If an episiotomy is necessary, a mediolateral rather than a midline incision

must be made6,17

• Perineal trauma is not influenced by whether or not the midwife practises
perineal protection in the second stage

• It has been found that there is no difference in perineal outcome between
the expectant (‘hands off’) or interventionist (‘hands on’) technique18

• As a third of OASIs are not identified at delivery, it is important to seek
more experienced advice if there is any level of uncertainty with regard to
the degree of perineal trauma

Medical Management and Care
• One third of coloproctologists recommend a defunctioning colostomy for

fourth-degree tears8

• The woman should be debriefed about the risks of faecal incontinence 
following anal sphincter injury before discharge from hospital

• A follow-up period of 6–12 months with an expert practitioner
• Anal endosonography is to be recommended following any OASI19

• Address any issues regarding anxiety and effects of the injury on con-
tinence, body image and sexual function

Midwifery Management and Care
• As the perineum will feel particularly uncomfortable following anal

sphincter injury adequate analgesia and assistance with positioning during
breast-feeding will be needed

• Dietary advice is essential in order to avoid constipation
• Laxatives to be prescribed, as passage of a hard stool may disrupt the repair
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EXPLANATION OF CONDITION

Obstetric Cholestasis (OC) can also be known as intrahepatic
cholestasis of pregnancy (ICP).

The condition was first reported by Aslfield (1883), later 
by Eppinger (1936), further reported by Thorling (1954) and
by the late 1950s clinical features were described by several
documented reports3. It is thought to be a rare liver disorder
that only occurs in pregnancy4. Cholestasis is the term used to
characterise the disruption and reduction of bile products
from the liver and its flow to the intestine5.

The cause of this condition is unclear6. However, current
findings suggest a multifactorial phenomenon, with the in-
volvement of genetic, environmental and hormonal factors6.
One theory suggests the liver is unable to cope with high levels
of sex steroids during pregnancy7 therefore causing elevation
of liver enzymes and potential for total hepatic failure.

The condition usually occurs after the 28th week of preg-
nancy8 and ceases 1–2 weeks postpartum9. During this time
the woman can suffer physiologically, psychologically and
emotionally from the side effects of this condition.

Increased risk factors include:

• Environmental factors10 and seasonal dietary require-
ments due to climate changes11

• Multiple pregnancies8

• Genetic trait – in some ethnic groups11 such as, descen-
dants of Araucanian Indians12 in Chile and Quechaun
Indians in Bolivia13

• Subsequent pregnancies are susceptible, manifesting ear-
lier and more severely if jaundice was apparent during
the first pregnancy8

• Symptoms could recur during menstruation and using
the combined oral contraceptive pill11

Signs and symptoms of the condition are:

• Intense pruritus which mainly affects hands and soles of
feet, but can affect face, back, chest and legs and, in rare
cases, ears, eyelids and oral cavity
– itching is more severe at night
– no visible rash except from excessive itching, which is

thought to be from increased levels of bile acids in the
blood and liver9

• Urinary tract infections
• Pale stools
• Possible jaundice4

The diagnosis of OC is confirmed if abnormal liver function
tests and/or raised serum bile acids are found and other
causes for these results have been excluded.

COMPLICATIONS

This condition causes severe liver impairment and may cause
liver failure in the woman, but also has effects on the fetus.
These may include:

• Premature delivery, spontaneous/iatrogenic
• Fetal distress
• Intrauterine death

Therefore, the monitoring of fetal growth and wellbeing
throughout the pregnancy is paramount. Such investigations
can be carried out by regular ultrasound scans and biophys-
ical profiles. Observation by the woman of her baby’s activity
and movements on a daily basis is important to illustrate any
fetal compromise. Regular CTG should be carried out at each
antenatal visit.

The associated maternal morbidity can be of significance,
with severe pruritus and consequent sleep deprivation14.

The most serious risk to maternal health is the increased
risk of a primary postpartum haemorrhage. This is caused by
altered coagulation due to a deficiency of vitamin K resulting
from a lack of intestinal bile15.

Obstetric cholestasis needs to be considered if a woman
complains of a prolonged period of pruritus, which may be
apparent after delivery if she had an epidural with opiates. If
such symptoms persist for more than three months, invest-
igations need to be carried out and the woman should be
referred to a hepatologist.

PRE-CONCEPTION ISSUES AND CARE

Unless obstetric cholestasis occurred in a previous pregnancy
there is no further management required. If there has been
evidence in previous pregnancies the woman should be coun-
selled for the chance of recurrence. There is a greater than 90%
chance of recurrence in the UK population16.

Hepatobiliary ultrasonography should be arranged to
investigate cholelithiasis and/or other liver disease17.

10.8 Obstetric Cholestasis

Incidence
0.7% in multi-ethnic populations in England1

1.2–1.5% Indian-Asian or Pakistani-Asian origin2

Risk for Childbearing
High Risk
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Pregnancy Issues
Women with OC are not generally
unwell. The main symptom tends to be
the intense pruritus that presents itself
mainly at night and without the presence
of a rash. Pruritus is thought to arise from
elevated levels of bile acids and his-
tamine released mainly in the areas of the
soles of the feet and the palms of the
hands18. Sleep deprivation could occur if
pruritus is intense and prevents the
woman from sleeping.
• An increased level of bile acids is

associated with a higher incidence 
of premature birth and stillbirth; has
been postulated to be due to the toxic
effect on the myocytes

• Risk of stillbirth does not correlate
with the onset of pruritus and the
association of gestational weeks19

• The community midwife is generally
the first professional to suspect the
possibility of obstetric cholestasis

• There is no single biochemical test 
to prove the state of the condition or
the risks to the fetus7

Labour Issues
• It is recommended that women 

with OC be delivered at 37–38 weeks’
gestation20 as neonatal respiratory
distress syndrome is not usually
found at this stage of gestation

• Associated risk with pre-term deliv-
ery, intrapartum fetal distress and
meconium-stained liquor

• If these incidences are not considered,
perinatal mortality can range from
11–20%21

Postpartum Issues
• Symptoms generally resolve within

1–2 days postnatally
• Persistent abnormalities should be

further investigated to determine if
there is any underlying liver disease

• There is a high possibility of recur-
rence in subsequent pregnancies

Medical Management and Care

Investigations
• Other causes for abnormal LFT and/or bile acids should be excluded
• Blood tests to exclude: CMV, hepatitis A, B, C and Epstein Barr virus 

infection
• Autoantibody screen to check for primary biliary cirrhosis and chronic

active hepatitis should be performed

Symptomatic Treatment
• Topical treatment with Diprobase, calamine lotion and aqueous cream

with menthol may be used; there is no evidence for or against use in preg-
nancy but they are considered safe and may provide transient symp-
tomatic relief from pruritus

• Chlorpheniramine may be used for sedation at night but does not relieve
pruritus

• Ursodeoxycholic acid may act by displacing bile salts and protect the 
hepatocyte cell membrane from the toxic effects of bile salts. Although
commonly prescribed, there is inadequate evidence to recommend its use
to improve pruritus and protect against stillbirth

• Vitamin K, 10 mg orally daily, should be prescribed from diagnosis of 
OC to delivery to reduce the risk of postpartum haemorrhage and fetal or
neonatal bleeding

• Monitor pregnancy with weekly LFT once diagnosis of OC is made

Midwifery Management and Care
• A detailed history is paramount to highlight any previous history of OC
• Requires management as a high-risk pregnancy with complementary mid-

wifery care, so transfer to a consultant unit may be required
• Measure fetal movements daily22, with emphasis on pattern of movement

for that pregnancy instead of a strict fetal kick count alone
• Regular cardiotocography may be performed although there is no evid-

ence to suggest which pregnancies are most at risk of fetal distress or
IUFD23

• There is a possibility of a pre-term delivery; an opportunity for the woman
to view the neonatal unit would be advisable

• Direct the mother to appropriate support groups

Medical Management and Care
• Timing of delivery should be individualised as there is no evidence to 

support or refute early induction of labour at 37–38 weeks
• Continuous electronic fetal monitoring, because of the increased incidence

of meconium-stained liquor, abnormal CTG findings and prematurity

Midwifery Management and Care
• Labour should be managed from a midwifery perspective with additional

implementation of prescribed treatment and care
• Active third stage management is recommended due to the high risk of

postpartum haemorrhage

Medical Management and Care
• Ensure liver function test results return to normal; due to raised levels in

normal pregnancy24 it is advised to defer these tests for ≥10 days14

• Women should be advised of the recurrence risk of OC, which can be as
high as 90%19

• Contraceptive advice to avoid oestrogen-based preparations

Midwifery Management and Care
• Ensure that the mother has full understanding of the implications of 

OC and the possibility of recurrence, and encourage her to seek pre-
conception care prior to a future pregnancy

• Advise the mother of the possibility of OC arising in family members25

10.8 Obstetric Cholestasis 133
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EXPLANATION OF CONDITION

Gall Bladder and Gallstones
The biliary system has a major role to play within the body by
storing a liver product called bile. Bile is an alkaline fluid that
is secreted by the liver and stored in the gall bladder. Bile 
pigments and bile salts are excretory products of bile. The bile
salts assist in the emulsification of fats in the duodenum 
so that they may be more easily digested by the pancreatic
enzymes.

Disorders within the biliary system generally present in
middle age and are more common in women than men.
However, the incidence after the age of 50 is equal for men
and women2. There are five types of biliary tract disorder:

1. Cholelithiasis (gallstones) – two types, cholesterol
stones and pigment stones

Risk factors associated with gallstones:

Cholesterol Gallstones Pigment Gallstones
Female Rising age
Rising age Chronic haemolysis
Pregnancy/oral contraception Alcohol abuse
Obesity Biliary infection
Stasis of the gall bladder Total parenteral nutrition
Spinal injury Stasis of the gall bladder3

2. Acute cholecystitis – gallstones that can irritate the
mucus membrane of the gall bladder or block the open-
ing to the gall bladder causing inflammation

3. Choledocholithiasis – gallstones that are present in the
common bile duct or hepatic duct

4. Cholangitis – obstruction within the bile duct that is
associated with a bacterial infection

5. Carcinoma of the biliary tract – a rare cause of biliary
tract disorder; may also involve the gall bladder

In addition, it is apparent that there is a close correlation
between gallstones and pancreatitis. Alcohol abuse and gall-
stones in non-pregnant women have been allied as the result
of pancreatitis4.

Pancreatic Disease
Pancreatitis is the inflammation of the pancreas which 
usually results from obstruction of the pancreatic duct.
Pancreatitis can be either an acute or chronic problem.

• Acute pancreatitis – an emergency situation that is com-
monly caused by alcohol abuse, abdominal trauma and
gallstones, or it can occasionally be idiopathic

• Chronic pancreatitis – related to acute pancreatitis but
usually caused by extreme alcohol abuse

The symptoms may be mild, moderate or severe and include:

• Nausea and vomiting
• Severe upper abdominal pain

COMPLICATIONS

The symptoms may be associated with:

• Shock
• Pyrexia
• Jaundice
• Substantial weight loss

The main complication of any biliary disorder is the obstruc-
tion or inflammation of the gall bladder. Therefore, by surgic-
ally removing the gall bladder the symptoms may be cured.

In the case of acute and chronic pancreatitis, there is inap-
propriate activation of enzymes in the pancreas, which can
result in the destruction of the pancreas, having catastrophic
consequences. These include infection, respiratory distress,
pseudocyst, abscess or pancreatic fistula formation and ex-
tremely brittle diabetes.

NON-PREGNANCY TREATMENT AND CARE

Often investigation of biliary disorders may require endo-
scopic retrograde cholangiopancreatography (ERCP). This
may also form part of the treatment. However, the majority of
gall bladder cancers are treated palliatively2.

Acute and chronic pancreatitis is usually treated conser-
vatively, with the exception of pancreatic cancer, which may
be treated surgically.

One of the key roles with treatment is the information and
support offered by the multi-disciplinary team. Good pain relief,
antibiotics and fluid resuscitation are key aspects of care.

PRE-CONCEPTION ISSUES AND CARE

It is suggested that, if any gall bladder or pancreatic disease is
evident prior to conception, it would be advisable to seek
medical opinion so that treatment may be instituted to opti-
mise symptoms prior to pregnancy.

A low cholesterol diet and limited alcohol consumption
should be considered prior to conception. Literature suggests
that although pregnancy does not predispose to gastrointest-
inal disorders such as cholecystitis or pancreatitis, pregnancy
does increase the risk of cholelithiasis and biliary sludge5.

10.9 Gall Bladder and Pancreatic Disease

Incidence
Cholelithiasis: about 15% of women ≥35 years of age1

Risk for Childbearing
Variable Risk
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Pregnancy Issues
Over all, gall bladder and pancreatic disease
impacts on perinatal mortality and morbidity
by increasing the incidence of premature
delivery4. It is therefore vital to have some
understanding of the disease process to ensure
optimum outcome for mother and fetus.

The symptoms previously mentioned in
association with gall bladder disease in a non-
pregnant state are mirrored in a pregnancy
state. However, acute epigastric pain in preg-
nancy is a common symptom which can delay
diagnosis and management of the condition.
Other differential diagnoses include dyspepsia,
pre-eclampsia, HELLP syndrome (haemolysis,
elevated liver function, low platelets) and fatty
liver disease.
• Pregnancy does alter the function of the

gall bladder as there is delayed gastric
emptying and reduced gastrointestinal
motility

• Gall bladder disease is the second most fre-
quent indication for surgery in pregnancy,
after appendicitis6

Labour Issues
• There is a risk of iatrogenic pre-term

labour following cholecystectomy and this
would need surveillance by the midwives
and doctors caring for these women

Postpartum Issues
• There are no relevant postpartum issues 

to take into account for the mother unless
cholecystectomy is to be considered

• If the birth was pre-term, then care of the
mother with a baby on the neonatal unit
should be implemented (see Chapter 1)

Medical Management and Care
• A past medical history may reveal previous gall bladder disease or

episodes of pancreatitis
• Laboratory diagnosis of gall bladder disease may be suggested by

elevated white cell count and elevated liver function tests
• Serial amylase and lipid level tests should be performed to confirm

the diagnosis of pancreatitis during pregnancy
• Diagnostic tools such as ultrasound are approximately 95% effective

at diagnosing gall bladder problems, avoiding the exposure to radia-
tion with X-rays7

• Conservative medical management is primarily used to reduce the
risk of spontaneous miscarriage within the first trimester, and pre-
term labour within the second and third trimesters. Management
includes intravenous hydration, correction of hyperglycaemia, and
electrolyte imbalance (mainly hypocalcaemia), analgesia, broad-
spectrum antibiotics and a fat-restricted diet

• Women with acute pancreatitis should be managed in an intensive
care unit

Surgery
• If possible, surgery should be postponed until after delivery
• Cholecystectomy, laparoscopic cholecystectomy and endoscopic ret-

rograde cholangiopancreatography (ERCP) have been performed in
pregnancy with varying degrees of success8

• The choice of the procedure will vary depending on operator skills,
gestational age and severity of symptoms

• Indications for surgery include: ascending cholangitis, obstruction
of the common bile duct or the development of severe pancreatitis
and persistent biliary colic

• If laparoscopic surgery is performed during pregnancy, open
laparoscopy technique is recommended to avoid injury to the uterus

Midwifery Management and Care
• A detailed history is important to ascertain any previous or relevant

history that requires further attention
• Advise a low fat, low cholesterol diet and no alcohol
• It is essential to be alert to all the signs and symptoms that are related

to gall bladder and pancreatic disease to ensure an urgent referral is
made to expedite assessment and treatment

• Prompt identification and hospitalisation of women suffering from
acute pancreatitis has been related to a reduction in both maternal
and perinatal morbidity and mortality

Medical Management and Care
• The decision to interfere surgically is dependent on an individual

basis, taking into account the history of episodes of acute pancreatitis
and gestational age

Midwifery Management and Care
• Supportive care in labour is clearly essential
• If cholecystectomy has been performed anticipate, and if necessary

prepare for, a pre-term birth

Medical Management and Care
• Cholecystectomy might be considered postpartum dependent upon

symptoms and condition

Midwifery Management and Care
• Supportive care, with the assistance of the general practitioner, is

required during the postnatal period
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10 Gastrointestinal Disorders
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PATIENT ORGANISATIONS

Living with Reflux
www.livingwithreflux.org

Irritable Bowel Syndrome Network
Unit 5
53 Mowbray Street
Sheffield S3 8EN
www.ibsnetwork.org.uk

National Association for Colitis and Crohn’s Disease
4 Beaumont House
Sutton Road, St Albans
Herts. AL1 5HH
www.nacc.org.uk

Crohn’s in Childhood Research Association (CIRCA)
Parkgate House
356 West Barnes Lane
Motspur Park
Surrey KT3 6NB
www.cicra.org

Coeliac UK
Suites A–D, Octagon Court
High Wycombe
Buckinghamshire HP11 2HS
www.coeliac.org.uk

Colostomy Association
15 Station Road
Reading RG1 1LG
www.colostomyassociation.org.uk

Ileostomy and Internal Pouch Support Group
(formally The Ileostomy Association)
Peverill House
1–5 Mill Road
Ballyclare, Co. Antrim
Northern Ireland BT39 9DR
www.the-ia.org.uk

National Advisory Service to Parents of Children with a
Stoma (NASPCS)
51 Anderson Drive
Darvel, Ayrshire KA17 0DE
www.naspcs.co.uk

British Liver Trust
Portmann House
44 High Street
Ringwood BH24 1HY
www.britishlivertrust.org.uk

Obstetric Cholestasis Support
www.ocsupport.org.uk
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EXPLANATION OF CONDITION

Rheumatoid arthritis (RA) results from IgM autoantibodies
(rheumatoid factor) activating the complement system to
inflame the synovial membrane of joints, tendons and bursae,
and, in 35% of cases, the pericardium of the heart2. The T4
lymphocytes initiate an immune response, causing the syn-
ovial membrane to thicken (hyperplasia) and be thrown into
folds (pannus) with a subsequent increase of synovial fluid,
causing painful swelling and restriction of joint movement3.

The small joints of the hands and feet are most commonly
affected, symmetrically, with later involvement of larger 
synovial joints4. Subsequently, the cells of the synovial 
membrane (synoviocytes) invade the joint cartilage where
they secrete enzymes initiating destructive changes in bone
and cartilage3.

Onset is either chronic, over several weeks, with early morn-
ing stiffness, swelling of joints and progressive joint pain, or
acute, with fever and generalised illness4. Sometimes a palin-
dromic pattern presents, where there is pain and inflammation
in one or two joints that resolves, and then the symptoms
appear in previously unaffected joints, in a ‘flitting’ pattern
that can be misdiagnosed with more trivial aches and pains5.
There are usually periods of remission and relapses6.

RA usually presents in the child-bearing years, but can
occur in children. Formerly known as Still’s disease, it is now
called juvenile idiopathic arthritis (JIA) or juvenile rheuma-
toid arthritis (JRH)

Risk factors include genetic predisposition, adverse preg-
nancy outcome, smoking, obesity and recent infections7. The
oral contraceptive pill may offer protection or delay the
onset8. Onset is associated with the puerperium, especially
with women who breast-feed after their first delivery9.

Diagnosis is confirmed by clinical examination and inves-
tigations indicating a raised ESR or inflammatory markers, and
a positive rheumatoid factor in some cases10. Prognostic criteria
are under review11 but currently, with modern management,
20% have mild disease, 75% moderate disease with relapses
and remissions and 5% have severe destructive disease6.

COMPLICATIONS

• Wasting of small muscles of the hand
• Diminished movement of the affected joints
• Swelling of soft tissue around the joints
• Ruptured tendons or joints (Baker’s cysts)
• Spinal cord compression
• Neuropathy
• Infection (secondary to steroids)
• Secondary anaemia
• Sjögren’s syndrome (dry eyes)
• Secondary Raynaud’s phenomenon (see Section 11.2)
• Scleroderma (see Section 11.2)
• Lungs develop pleural effusion and nodules
• Heart develops asymptomatic pericarditis
• Reduced life expectancy from cardiac complications5

When JIA was followed up in adulthood12, 83% of those
affected were sexually active, but affected by:

• Relationship instability
• Detrimental effect on body image
• Short stature (associated with caesarean section)
• Reduced hip mobility (associated with caesarean section)
• Sexual problems, both physical and psychological

NON-PREGNANCY TREATMENT AND CARE

Modern management entails an aggressive treatment approach
with disease-modifying anti-rheumatic drugs (DMARDs) 
at disease onset13 to control disease activity, reduce joint ero-
sions, reduce cardiovascular mortality and improve quality
of life14. Examples of treatment include:

• DMARDs to modify disease
– azathioprine (Imuran)
– ciclosporine (Neoral)
– gold (Myocrisin®, Ridaura)
– hydroxychloroquine (Plaquenil)
– leflunomide (Arava)
– methotrexate (Maxtrex)
– penicillamine (Distamine)
– sulfasalazine (Salazopyrin)

• TNF inhibitors to suppress the immune response
– etanercept (Enbrel)
– infliximab (Remicade®)

• NSAIDs to control symptoms
– aspirin
– ibuprofen (Brufen, Nurofen)
– naproxen (Naprosyn)
– indomethacin (Indomod)
– phenylacetic acid (Diclofenac)
– ketoprofen (Ketocid™)

• Steroids to reduce inflammation
– prednisolone (Deltacortril)

• Diet: there is no evidence to support specific diets, and
fasting followed by a vegetarian diet risks malnutrition15

• Physiotherapy
– re-education with provision of aids to assist mobility
– exercises to improve and maintain joint function and

muscle power
– hydrotherapy
– splints to rest joints during flare-up or for doing every-

day tasks
• Advice: pre-conception care is essential, as drugs, espe-

cially DMARDs, are often contraindicated in pregnancy
(see Appendix 11)

PRE-CONCEPTION ISSUES AND CARE

Refer back to rheumatologist where the disease state is
assessed and a risk benefit analysis made on maintaining 
or altering drug therapy. DMARDs are replaced with other
drugs such as NSAIDs16 or steroids. Paracetamol is given for
pain relief17. Leflunomide should be stopped, with contracep-
tive cover, for two years prior to conception or until plasma
levels fall below 0.02 mg/l18 (see Appendix 11).

Assess diet and weight. Encourage a vitamin- and iron-rich
diet (see Appendix 1.3) and reduction of obesity. Folic acid 
0.4 mg is important, as folate deficiency results from long-
term DMARD usage19. Promote smoking cessation, and regular
exercise.

11.1 Rheumatoid Arthritis

Incidence
36:100,000 women in UK 1; 14:100,000 men in UK 1

Prevalence
0.8% of adult UK population1

Risk for Childbearing
Variable Risk
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Pregnancy Issues
• Young women receiving modern therapy

have improved health, fertility and sex
life, hence a risk of unplanned pregnancy
with drug-related teratogenic risk to the
fetus20

• NSAIDs in the third trimester are associ-
ated with fetal or obstetric complications
(see Appendix 11)

• Consider existing complementary thera-
pies, which are unlikely to have been
sanctioned for use in pregnancy

• Mothers may be on a favoured diet to
‘control’ their condition

• 75% of women experience improvement
or remission during pregnancy19

• Existing complications of anaemia or in-
fection could be exacerbated by pregnancy

• Rheumatoid joints become unstable due
to joint loosening and altered weight 
distribution21

• Risk of subluxation of cervical vertebrae,
especially21 of C1–2; this is usually
under-recognised

• Psycho-social issues arise as the woman
faces motherhood with concerns of a
prospective disability

Labour Issues
• Mobility issues, and theoretical risk of

DVT for immobile mothers
• Problems with abduction of hips, espe-

cially a problem for lithotomy position
• Potential problems for iv cannulation,

especially if there is scleroderma (see
Raynaud’s phenomenon, Section 11.2)

Postpartum Issues
• Risk of acute and severe return of symp-

toms in the majority of cases22, which can
be accompanied by depression

• Neonate has theoretical risk of prema-
ture closure of ductus arteriosus if the
mother is on NSAIDs18

• Mother may be cautious about breast-
feeding as this would delay her return to
pre-pregnancy drug regimen

• Restrictions of the condition may impede
maternal coping skills with handling
and feeding the baby

• Mothers with poor mobility are at risk of
VTE disease postpartum (see Section 15.1)

Medical Management and Care
• Shared care with obstetrician and rheumatologist
• DMARDs are replaced by other drugs such as NSAIDs16 or steroids if

this has not already been done; paracetamol is given for pain relief17

• NSAIDs are prescribed with caution in third trimester (see Appendix 11)
• Additional screening for fetal congenital abnormalities may be

required for women who conceive whilst on DMARDs

Midwifery Management and Care
• Thorough booking history, with identification of past/present drugs
• Assess expectations and share ideas on a model of care
• Book for consultant unit care and hospital confinement
• Support medical treatment prescribed by the doctor
• Give positive but realistic encouragement and take woman’s concerns

seriously
• Education in relation to RA and altered state of health in pregnancy
• Involvement of the multi-professional team, such as OT, to assess if

specific aids are needed for the home
• Counselling in relation to fetal abnormality screening if the mother 

conceived whilst on DMARDs or TNF drugs
• Ascertain current diet and advise a well-balanced, iron- and folate-rich

diet; discourage unorthodox nutritional practices which could poten-
tially be harmful23

• If there has been a history of anaemia, regular haematinic investiga-
tions, especially FBC, to detect falling Hb levels and the potential for
treatment with iron, B12 and folate tablets

• Assess ability to self-care, based on activities of daily living, and
prospective ability to care for the baby

• Consider home antenatal or parent-craft visits for serious disability

Medical Management and Care
• Consider use of additional steroid cover in labour
• Avoid lithotomy position whenever possible

Midwifery Management and Care
• Passive leg exercises to prevent DVT
• Consider left lateral position for delivery
• Partner to support mother’s limbs
• Care and patience if mother has to be put into lithotomy position
• Aside from the above, labour should be made as normal as possible

Medical Management and Care
• Liaison with rheumatologist who is likely to reduce the steroid dosage

slowly and return to pre-pregnancy drug regimen, unless breast-feeding
• Breast-feeding mothers are kept on steroids
• Neonatal examination to be conducted by a doctor if mother has

received NSAIDs or other drugs with a potential effect on the neonate
• Those with poor mobility require VTE risk assessment (see Appendix 15.1)

Midwifery Management and Care
• Advise mother about likely sudden exacerbation of RA, and to contact

the rheumatologist at earliest sign of joint symptoms
• Encourage and assist with mobility
• Assess ability to care for self and baby on activities of daily living
• Help with handling baby whilst in hospital
• If necessary ask the physiotherapist to visit on the postnatal ward
• Arrange drugs to take home and a rheumatology out-patient appointment
• Promote breast-feeding in a realistic manner
• Contraceptive advice
• Be alert for signs of depression
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EXPLANATION OF CONDITION

Raynaud’s phenomenon was first described by M. Raynaud
in Paris, 18623, and under-recognised, as many sufferers do not
consult a doctor4. Peripheral blood circulation is congested
due to arteriolar spasm under autonomic nervous control on
exposure to a cold temperature or stress5. The  aetiology of this
is unknown6, but it results in ischaemic type pain in the peri-
pheries, especially ears, tip of nose, toes and the middle fingers
of each hand. Classic triphasic colour changes comprise:

• White and very painful due to ischaemia
• Blue and numb due to cyanosis
• Red and painful when reperfusion occurs7

Attacks usually last minutes2, but sometimes hours. There are
two types of condition: primary and secondary.

Primary Raynaud’s Phenomenon

• Mainly affects young women7

• Possibly familial if age of onset <30 yr8

• Nailform and autoantibody tests are normal allowing
‘robust reassurance’9

• Exists as a condition alone, in the absence of connective
tissue disease10, accounting for 90% of cases11

• Usually benign
• Mild symptoms and good long-term outlook1,9

• Generally managed by GP10 with advice and usually with-
out drug treatment12

Secondary Raynaud’s Phenomenon or Syndrome
Usually presents later in life and requires specialist referral10

as it arises from another medical condition. The most com-
monly associated conditions are1,12:

• Scleroderma (also known as scleroma, systemic sclerosis)
• Rheumatoid arthritis
• Systemic lupus erythematosus (SLE)
• Sjögren’s syndrome (dry eyes and mouth)
• Other connective tissue diseases
• Repetitive vibration injuries (white finger)

COMPLICATIONS

Most at risk of an attack or complications are those chronic-
ally ill with the secondary phenomenon, and the elderly who
are unable to move voluntarily from the cold.

Complications are more likely to arise with the secondary
phenomenon1, and it may be difficult to differentiate whether
the complications are attributed to Raynaud’s phenomenon
or to the co-existing condition. Such complications include11:

• Migraine
• Ischaemic pain in body extremities
• Chilblains
• Skin and mouth ulceration
• Skin rashes
• Joint inflammation and pain

NB: The midwife is most likely to encounter mothers with
primary Raynaud’s phenomenon and minimal complications.

Associated Conditions:

• Scleroderma (scleroma, systemic sclerosis)
– skin becomes taught and ‘leather-like’ with a waxy

appearance due to swelling of collagen fibres and 
constriction of the peripheral capillary networks

– it is preceded by oedema13

– hard plaques of skin become noticeable
– in extreme cases this hard skin can result in claw-

shaped hands
– risk of renal disease in pregnancy14

– rare in children, but if it occurs there is a risk of growth
defects1

• Rheumatoid arthritis (see Section 11.1)
• Systemic lupus erythematosus (see Section 11.3)

NON-PREGNANCY TREATMENT AND CARE

This condition can herald connective tissue disease in 5% of
cases12, so investigations are required, primarily:

• Nailform capillary test with an ophthalmoscope
• Blood tests for FBC, ESR, autoantibody screen1

• If the latter two are abnormal, underlying connective tissue
disease is implied – consider referral to a specialist centre10

• The woman is advised to:
– cease smoking and minimise caffeine intake
– avoid extremes of temperature
– take sensible precautions, e.g. wear hat, gloves and

socks in cold times, and use gloves in a deep freeze
– Mention she has this condition when seeking contra-

ceptive advice – the combined pill (COCP) is some-
times contraindicated

– Seek pre-conception advice
• Put an alert note on case notes, as she should not take 

beta-adrenoceptor antagonists or vasoconstrictor drugs

Cases of the secondary phenomenon usually require treat-
ment8 with a vasodilator, such as nifedipine (Adalat, Tenif).
Treatment depends on the underlying condition.

PRE-CONCEPTION ISSUES AND CARE

Primary Raynaud’s

• Risk–benefit assessment for cessation of nifedipine10 and
other drugs peri-conception15,16,17

• Advise to cease smoking
• Advise that the phenomenon is unlikely to affect a 

forthcoming pregnancy and that placental blood flow is
unlikely to be impaired

• COCP may be contraindicated

Secondary Raynaud’s
As above, plus:

• Management and implications for childbearing will
depend upon the co-existing condition

• Those with symptoms of Sjögren’s syndrome should be
investigated for anti-Ro/-La antibodies, because 90%
have antibodies which cross the placenta with a 10% risk
of neonatal lupus syndrome (see Section 11.3)

11.2 Raynaud’s Phenomenon

Incidence
3–20% adults worldwide1

80% cases are women, mainly <35 yr2

Risk for Childbearing
Primary phenomenon: Low Risk
Secondary phenomenon: Variable Risk
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Pregnancy Issues

Primary Raynaud’s
• No known adverse effect on placental

blood flow so fetal growth should be
normal

Secondary Raynaud’s
• Problems depend upon the co-existing

condition

Scleroderma associated with17:
• Miscarriage
• IUGR
• Renal disease

Generally
• Symptoms may improve due to:

– vasodilatation from a relaxing effect
of progesterone on the blood vessel
walls17 reducing arteriolar spasm18

– blood volume increase
– rise in maternal core temperature as

the fetus enlarges, which increases
blood flow to the periphery and
encourages vasodilatation to assist
with heat loss18

• Raynaud’s attack on the nipple has 
been reported in pregnancy19 and breast-
feeding20,21

• Mothers may be using complementary
therapies, e.g. evening primrose or fish
oils1; an RCT with Gingko biloba showed 
a reduction in frequency of attacks in 
primary Raynaud’s but no change in
blood values22 and no indication of its
safety in pregnancy

Labour Issues

Raynaud’s
• No known effect from Raynaud’s itself

on placenta, fetus or neonate

Scleroderma – risks of:
• Premature labour17

• Difficulties with iv cannulation17

• Problems with intubation17

Postpartum Issues
• Severe, throbbing nipple pain from a

Raynaud’s attack may be misdiagnosed
as thrush and contribute to breast-
feeding failure23

• Maternal blood volume will return to its
pre-pregnancy state and the symptom
relief of pregnancy will subside

• If the mother enquires, there is an
increased theoretical risk of the neonate
developing Raynaud’s in later life

• Childhood Raynaud’s usually presents
at 5–16 years24 but has been reported in
one-year-olds25, hence a mother could
worry the baby could be affected

Medical Management and Care
• Primary Raynaud’s: standard antenatal care
• Secondary Raynaud’s: treatment in tandem with the co-existing con-

dition; the woman is likely to require antenatal care at a combined or
specialist clinic

• Risk–benefit assessment for the first trimester use of nifedipine and
other drugs15,16,17

• Sjögren’s syndrome: test for anti-Ro and anti-La antibodies
• Scleroderma: care depends upon what is affected and these complex

variables are outside the scope of this book

Midwifery Management and Care

Primary Raynaud’s
Mother can have low-risk care and the phenomenon is not a contraindica-
tion for home confinement. The midwife should:
• Reinforce the general advice of the pre-pregnant state
• Advise on avoidance of complementary therapies due to lack of evid-

ence on safety in pregnancy
• Encourage smoking cessation
• Advocate minimal caffeine products
• Advise on avoidance of extremes of temperature
• Encourage regular, well-balanced meals and hot drinks
• Advise about the risk of Raynaud’s ‘attack’ on the nipple
• Promote breast-feeding
• Use astute observational skills to identify the potential for other co-

existing conditions, then refer to an appropriate doctor

Secondary Raynaud’s
Antenatal care is given in conjunction with physicians, according to the 
co-existing conditions. The midwife needs to:
• Give advice and care as for primary Raynaud’s above
• Reinforce any medical advice and treatment given
• Seek information on recent treatments
• Advise on potential side effects of drugs
• Observe to identify deterioration of the co-existing condition

Medical Management and Care
• Primary Raynaud’s: labour can be managed normally by the midwife
• Secondary Raynaud’s: as per the co-existing condition
• Scleroderma: anaesthetist to assess mother in advance

Midwifery Management and Care
• Labour should be managed from a normal perspective
• Implement any prescribed treatment and care for a co-existing condition
• Oxytocin for active third stage management; Syntometrine and

ergometrine are vasoconstrictive, and should not be used routinely18

Medical Management and Care
• Consider re-commencement of pre-pregnancy drugs after breast-

feeding has finished
• If the mother has symptoms of Sjögren’s syndrome be alert for neonatal

lupus, which usually presents in the baby as a florid facial rash with an
‘owl eyes’ appearance and carries a risk of congenital heart block26

• Neonatal features may initiate maternal diagnosis27

Midwifery Management and Care
• Do not use ice cube or cold compress on or near the nipple
• Examine nipples if pain is reported, and do not dismiss as thrush
• The mother should be advised:

– that her old symptoms will return
– that the baby should be dressed sensibly in warm baby clothing for

outdoors, including hat and mittens, as would any other baby
– to avoid a reactionary tendency to over-wrap and over-heat the

baby giving a theoretical increased risk of SIDS (see Appendix 16.1)
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EXPLANATION OF CONDITION

Lupus erythematosus, commonly known as lupus, is a serious
disorder whereby the body produces autoantibodies against
its own connective tissue. Two main types exist:

1. Discoid lupus erythematosus (DLE): skin alone is
affected, with defined, red scaly patches on the face 
and neck and alopecia leading to scarring on the scalp,
both aggravated by sunlight3; treatment is by avoid-
ing sunbeds or intense sunlight3 and applying topical
corticosteroids or hydroxychloroquinine4

2. Systemic lupus erythematosus (SLE): this condition
extends beyond the skin to the organs, with enlarged
lymph glands and various other manifestations2; can be
fatal, especially if the kidneys are involved
a. fetus is of great concern in pregnancy, as the condi-

tion often worsens, and 10% of affected mothers will
transfer anti-Ro or anti-La antibodies to the fetus
resulting in neonatal lupus syndrome (NLS)2

In 75% of cases, SLE first presents5 with:

• Fatigue and headaches
• Arthralgia (joint pain without swelling)
• Fever with flu-like symptoms
• Weight loss
• Malar (butterfly) rash on cheeks (33% of cases)

Diagnosis is based upon clinical criteria (currently under
review)6 and investigations. One is a skin biopsy to detect SLE
autoantibodies reacting with its complementary antigen7.
Patients usually test positive for antinuclear antibody (ANA)
and often DNA antibodies. A raised erythrocyte sedimenta-
tion rate (ESR) is common, and a positive rheumatoid factor 
is found in 25%. A false positive test for syphilis is found in
33%8 and some have antiphospholipid antibodies9, which 
can result in a co-existing antiphospholipid syndrome2 with
thrombo-embolic sequelae9.

The disease has periods of remission, and when active is
termed ‘lupus flare’ which is often triggered by infection,
exposure to sunlight or oestrogen increase – as may occur
when prescribed the oral contraceptive pill. It can be difficult
to differentiate between a flare and infection2.

Urinalysis is performed regularly, as blood or protein 
can indicate a lupus flare with renal involvement. Five-year
survival is over 95% with modern treatment regimens unless
there is renal involvement5. Death usually results from 
generalised disease, infection or cardiovascular disease5.

COMPLICATIONS

Some of the following manifestations may be experienced2:

• Fatigue and myalgia (muscle pain)
• Nausea, vomiting and diarrhoea
• Photosensitivity
• Arthritis and sometimes early morning stiffness
• Secondary Raynaud’s phenomenon (see Section 11.2)
• Sjögren’s syndrome (dry eyes/mouth) (see Section 11.2)
• Alopecia (hair loss)
• Ulceration of mouth, nose and vagina
• Acute and chronic infection

• Jaccoud’s arthropathy (deformed joints due to lax 
ligaments)

• Renal Disease
• Pleurisy (often asymptomatic)
• Pericarditis (often asymptomatic)
• Ischaemic heart disease
• Pulmonary hypertension
• Leucopenia (reduced leucocyte count)
• Thrombocytopenia
• Anaemia – as a result of chronic infections7

• Neuro-psychiatric states, e.g. cerebrovascular accident2,
migraine, epilepsy10 and depressive or manic symptoms11

and dementia10

NON-PREGNANCY TREATMENT AND CARE

Advice for the Woman

• Avoid sunlight and use sun block
• Avoid infection if possible
• Avoid unplanned pregnancy and seek pre-conception care
• Avoid stress and get adequate rest (may need to adapt job)
• Use analgesics as needed
• Protect against cold if Raynaud’s occurs
• Eat a well-balanced diet
• Have a positive self-image (e.g. camouflage make-up)

Monitor

• Regular blood pressure measurement
• Urinalysis for blood and protein (indicates renal disease)
• Blood tests for FBC, ESR, WBC, U&E, creatinine, C3 and

C4 complement and anti-DNA titre5

• LFT if taking azathioprine
• Screening for diabetes
• Assessing osteoporosis risk (from prolonged steroid use)
• Investigations for antiphospholipid (Hughes) syndrome

Medical Treatment

• Corticosteroids for disease flare, e.g. prednisolone8

• NSAIDs for pain, fever and arthritis8

• Antimalarial drugs (e.g. hydroxychloroquine) for skin
disease, fatigue and arthralgia8

• DMARDs to arrest disease progression
– methotextrate
– cyclophosphamide2

– azathioprine
– mycophenolate

• Artificial tears for Sjögren’s syndrome2

PRE-CONCEPTION ISSUES AND CARE

• Fetal loss increases if conception occurs during disease
flare, so aim for the woman to conceive during remission

• Refer to rheumatologist for screening of organ involve-
ment and risk–benefit analysis on altering drugs

• Avoid the oestrogen-based contraceptive pill
• DMARDs are usually replaced by NSAIDs or steroids (see

Appendix 11)

11.3 Systemic Lupus Erythematosus

Prevalence
0.12% UK population1 with a female dominance, affecting
1:2,000 UK women2

More common in Asian, Afro-Caribbean and Chinese women2

Risk for Childbearing
High Risk
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Pregnancy Issues
• Fetal loss has reduced from 50% to 20%

with modern management, but there is
still an increased risk12 of:
– IUGR
– pre-term labour
– IUFD
– miscarriage
– risk of congenital abnormalities –

linked with some drug treatment (see
Appendix 11)

• 50% chance of a lupus flare in pregnancy
or postpartum13

• Can be difficult to differentiate between
body changes of pregnancy and mildly
active lupus14

• Flare is associated with premature 
delivery15

• Pre-existing renal disease may worsen
and active nephritis is a factor for fetal
mortality15

• There is an increased risk of hyperten-
sive disease of pregnancy16

• Pre-eclampsia may be difficult to differ-
entiate from a renal flare17

• Risk of fetal loss is increased with 
hypertensive disease and a raised anti-
phospholipid antibody titre17

• Hazards to the mother are reduced if the
lupus is mild or stable14

• Pseudocyesis (phantom pregnancy) has
been reported18,19

Labour Issues
• Most women with SLE should be able 

to deliver vaginally12 in the absence of
obstetric complications or lupus flare

• Condition remains a high-risk pregnancy
and labour

Postpartum Issues
• 5% of neonates born to anti-Ro or anti-La

positive mothers risk neonatal lupus9,
which may present with a discoid, facial
‘owl eyes’ rash and 2% risk of congenital
heart block13

• Lactation might be suppressed by 
corticosteroids and disease activity20

• Drugs pass into breast milk, and breast-
feeding exacerbates maternal fatigue

• Prolactin released may lead to exacerba-
tion of the condition12

• A neuro-psychiatric state could be
wrongly identified as postnatal 
depression

• The mother may need prompt return to
pre-pregnancy drug regimen

Medical Management and Care
• DMARDs are replaced by other drugs, such as NSAIDs or steroids, if

this was not done pre-conception; paracetamol is given for pain relief
• Additional screening for congenital abnormalities may be required for

women who conceived on DMARDs or TNF therapy
• Serial scans to detect IUGR
• Blood tests for anti-DNA antibodies, anti-Ro and anti-La antibodies,

FBC, platelets, complement and LFT
• Women with anti-Ro/-La antibodies have a 2–5% chance9,22 of their

first child having congenital heart block (CHB), rising to 16% with 
subsequent pregnancies13,23; fetal monitoring with echocardiography is
advocated9 and corticosteroid use is debated22,23

• Consideration of elective pre-term delivery at earliest suggestion of
flare, renal deterioration or significant pre-eclampsia

Midwifery Management and Care
This is a high-risk pregnancy, and the mother must be booked for antenatal
care by the multi-disciplinary team at a combined clinic21 and for delivery
at a hospital with a neonatal unit. The midwife should also:
• Take a detailed booking history, noting all manifestations of the condi-

tion and current medication
• Advise false positive result for syphilis possible if Wassermann test 

is used
• Advise risk of miscarriage or pre-term delivery, and the necessity to

contact delivery suite for any signs of labour
• Take the mother’s concerns seriously and accept she has insight into her

condition and will be the first to recognise altered body function
• Be vigilant with observations at each antenatal visit, especially with uri-

nalysis and blood pressure
• Refer to hospital and inform medical staff if proteinuria is detected, as

this may be first indication of renal flare
• Encourage a well-balanced, iron-rich diet to prevent anaemia
• Advocate gentle exercise to reduce risk of DVT

Medical Management and Care
• Consider the need for additional steroids to cover delivery
• TED stockings for operative delivery

Midwifery Management and Care
• Continuous EFM is indicated
• Normal, term, vaginal deliveries can be performed by the midwife

Medical Management and Care
• Steroids are increased for ‘postpartum flare’ and breast-feeding
• Bottle-feeding mothers are returned to pre-pregnancy drug regimen
• Avoid the oestrogen-based contraceptive pill
• MRI scan if symptoms of neuro-psychiatric lupus are reported
• Neonatal examination prior to discharge by paediatrician not midwife
• Post-delivery ECG for babies born to Ro and La positive mothers

Midwifery Management and Care
• Continue maternal observations for ten postnatal days, and assess need

to continue home visits beyond ten days postpartum
• Report any neonatal facial rashes promptly, and be alert for the baby

experiencing any cardiopulmonary problems
• Reinforce advice, treatment and contraception advocated by doctors
• Seek paediatric/pharmaceutical advice on drugs and breast-feeding
• Promote breast-feeding in a realistic manner and deflect maternal

‘guilt’ if she ceases breast-feeding or uses complementary feeds
• If any psychiatric symptoms present, refer promptly to medical staff

and do not dismiss as the ‘baby blues’
• Advise mother about risk of neonatal lupus, and to avoid excess sun-

light exposure for the baby

11.3 Systemic Lupus Erythematosus 143
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EXPLANATION OF CONDITION

Antiphospholipid syndrome (APS) was originally observed
in patients with systemic lupus erythematosus (SLE) and 
first described by Graham Hughes4, hence its alternative
name, Hughes syndrome. The condition was originally asso-
ciated with thrombo-embolic disorders, recurrent miscar-
riage and neurological associations5. It mainly occurs in
young and middle-aged adults and there is no defined racial
predominance1.

Phospholipid is a component of cell membranes. In APS,
autoantibodies called antiphospholipid antibodies (APA) are
produced. APA is an umbrella term for the presence of one or
both of two autoantibodies: lupus anticoagulant (LA) and
anticardiolipin antibodies (aCL)6. Cardiolipin is a component
of the Wasserman reaction which tests for syphilis7, so APS
patients may get a false positive result for syphilis in areas
still using this test.

The autoantibodies (aCL and/or LA) bind to phospholipid-
binding proteins7 and any body organ or vessel can be
affected8. When blood platelets are involved a state of 
hypercoagulability results7, or, put colloquially, the sufferer
has ‘sticky blood’8. The presence of antibodies predisposes a
person to thrombotic disorders.

Diagnosis is based on the Sapporo criteria9 entailing the
presence, in each category, of at least one of:

• Clinical:
– vascular thrombosis
– pregnancy morbidity

• Laboratory:
– aCL antibodies
– LA antibodies

Two positive antibody results, six weeks apart, are required
for accurate and reliable diagnosis.3

This thrombotic disease can manifest in several forms:

Primary Antiphospholipid Syndrome (PAPS)
This syndrome occurs in isolation10 and manifests as one of:

• Arterial or venous thrombo-embolic disease
• Endocarditis
• Recurrent pregnancy failure11, which is associated with

thrombocytopenia (see Chapter 14) in 20–40% of cases12

Secondary Antiphospholipid Syndrome (SAPS)
This condition is associated with infection or autoimmune
disease, especially SLE10,5 and thrombocytopenia13. It mani-
fests as above, as one of:

• Arterial or venous thrombo-embolic disease
• Endocarditis
• Recurrent pregnancy failure11

Catastrophic Antiphospholipid Syndrome (CAPS)
This is rare, but develops rapidly, with small vessel throm-
bosis causing multi-organ failure, DVT, pulmonary embolism
and stroke, resulting in a high mortality rate.14 In 50% of cases
patients had PAPS and 45% SLE14. Six percent of cases 
present in pregnancy or the puerperium15.

COMPLICATIONS

• Thrombosis – arterial or venous5

• Cerebrovascular disease – atherosclerosis, transient
ischaemic attack and stroke16,5

• Cardiac disease – valve thickening, ventricular dysfunc-
tion, myocardial infarction16, pulmonary hypertension17

• Anaemia – haemolytic
• Renal disease – nephropathy18, glomerulonephritis19

• Neurological disorders – especially migraine, chorea,
epilepsy and stroke5

– 15% of neurological outpatients have APA21

– Controversially, some cases of APS may have been
misdiagnosed as multiple sclerosis5

• Cognitive dysfunction – poor memory or concentration5

• Psychiatric conditions – depression, dementia and 
psychosis5

• Skin problems – especially livedo reticularis and ulcers21

• Pregnancy problems – IUFD, IUGR, miscarriage, APH,
pre-eclampsia and HELLP syndrome (see below)

NON-PREGNANCY TREATMENT AND CARE

Medical Treatment
For thrombotic manifestations:

• Daily aspirin9

• Low-molecular-weight heparin (LMWH) sc injection
• Warfarin tablets

Management

• Monitor platelet count regularly if heparin is used10

• Patients with recurrent thrombotic episodes require life-
long anticoagulation1

PRE-CONCEPTION ISSUES AND CARE

All women with SLE should be screened for APS2.
Women already diagnosed with APS should:

• Be informed of risks:
– thrombosis
– stroke
– pre-eclampsia
– IUGR
– placental abruption
– miscarriage
– pre-term delivery and consequent neonatal morbidity6

• Have rubella status checked, and commence folic acid6

• Have antibody levels confirmed6

• Be assessed for anaemia, thrombocytopenia, SLE and
underlying renal disease6

• Take low dose aspirin (75 mg) pre- and post-conception.
• Commence LMWH, if required, with a positive preg-

nancy test
• Discontinue warfarin and commence LMWH, as warfarin

is teratogenic at 6–12 weeks of pregnancy6

11.4 Antiphospholipid (Hughes) Syndrome

Incidence
1% adults have antibodies without disease1

27% of patients with SLE have antibodies2

15% women with recurrent miscarriage have antibodies3

Risk for Childbearing
High Risk
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Pregnancy Issues
• Untreated APS risks fetal morbidity,

classified under the Sapporo criteria10 as:
A: Recurrent miscarriage <10 weeks
B: Death of an apparently normal fetus
≥10 weeks gestation
C: Premature labour ≤34 weeks gestation

• The rate of fetal loss is directly related to
the antibody titre6

• Untreated the chance of a successful
pregnancy is around 20%, with treatment
the chance of a live birth increases to
70%6

• Those treated are still susceptible to 
pre-eclampsia and IUGR24, and throm-
bocytopenia may worsen6

• Although rare, catastrophic APS can be
triggered by infection, anticoagulation
withdrawal, surgery, neoplasia and lupus
‘flares’ in pregnancy or the puerperium15

• Warfarin is avoided in the first trimester
as it is teratogenic, and second/third
trimester use should be justified on clin-
ical grounds6

Additional complications6,7,22,23:
• IUGR
• Placental abruption
• Thrombosis in any organ or tissue
• Pre-eclampsia
• HELLP syndrome
• Treatment side effects – e.g. osteoporosis

risk with LMWH

Labour Issues
• Use of aspirin in pregnancy does not

affect intrapartum use of regional 
anaesthesia6

• Women who are admitted in spontan-
eous labour, or for a planned delivery,
will have been advised to omit their
LMWH injection at the onset of con-
tractions to avoid the problem of having
an anticoagulant effect at the time of 
delivery and facilitate the use of epidural
anaesthesia

• The fetus risks intrapartum asphyxia25

Postpartum Issues
• APS itself is rare in neonates26 and the

effect of maternal disease on the neonate
is debated, hence some centres recom-
mend that such infants have paediatric
follow-up until transplacentally-acquired
antibodies are undetectable27

• The baby may well be small for gesta-
tional age or pre-term, with chance of
admission to a neonatal care unit

• The postpartum period is a risk time for
thrombosis for normal mothers, and the
risk is increased with APS

Medical Management and Care
• Early dating scan6, and regular/serial scans to detect IUGR
• Uterine artery waveforms6 at 20 and 24 weeks – if normal consider 

cessation of heparin
• Liaison with haematologists or immunologists22

• Aspirin and/or LMWH to improve pregnancy outcome (heparin
blocks complications by suppressing complement action28)

• Blood tests – FBC and platelet count
• Anti-factor Xa activity may be monitored to adjust LMWH dose
• Heparin, or second/third trimester warfarin, to prevent thrombosis in

women with previous thrombotic complications
• Corticosteroids are no longer recommended6 unless a co-existing 

condition such as ITP or SLE necessitates their use
• Immunoglobulin, as IVIG, might be tried in specialist centres6 for

women with previously poor outcomes on aspirin and LMWH
• Prompt identification and treatment of infection
• Discuss and arrange an intrapartum care plan with the mother and

members of the multi-disciplinary team
• Counselling – prognosis of pregnancy, chance of pre-term delivery and

potential for further medical complications

Midwifery Management and Care
• An accurate booking history should be taken, and the mother booked

for care at a consultant unit with specialist maternal medicine clinics
• Educate mothers to self-administer heparin injections correctly and

encourage them to persevere with therapy18

• Midwives need to understand the condition to collaborate with doctors
in explanations or to support potentially grieving parents18

• Encourage regular clinic attendance, with close surveillance of blood
pressure and urinalysis to detect pre-eclampsia promptly6

• Get the mother fitted for TED stockings in readiness for labour
• Mother to have midwifery contact within a high-risk clinic situation

Medical Management and Care
• Omit heparin to allow for regional analgesia

Midwifery Management and Care
• Ensure that the woman is seen by an anaesthetist early in labour
• TED stockings throughout labour
• Encourage mobility and leg care
• Ensure adequate hydration and IVI may be necessary
• Continuous fetal heart monitoring
• Active management of third stage after vaginal delivery
• Prompt and expert suturing of perineal tears or episiotomy

Medical Management and Care
• Those previously on long-term warfarin need this recommenced and

LWMH stopped once the international normalised ratio is >2.023

• Mothers with previous thrombosis need heparin or warfarin for six
weeks23

• Mothers without previous thrombosis need heparin for five days23

• Avoid COCP because of thrombo-embolic risk29

Midwifery Management and Care
• Early mobilisation, being alert for thrombosis and catastrophic APS
• Be aware that not all mothers are for early discharge
• If the baby is on NNU additional support is needed for the mother
• Advise that it is safe to breast-feed on warfarin or heparin therapy hav-

ing first conferred with the paediatrician and or pharmacist
• Make sure that appropriate maternal and neonatal follow-up appoint-

ments have been made prior to discharge and that above anti-coagulants
have been obtained to take out
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11 Autoimmune Disorders
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PATIENT ORGANISATIONS

ARC–Arthritis Research Campaign
www.arc.org.uk

Arthritis Care
18 Stephenson Way
London NW1 2HD
http://www.arthritiscare.org.uk

NRAS – National Rheumatoid Arthritis Society
11 College Avenue
Maidenhead, Berks. SL6 6AR
www.rheumatoid.org.uk

Raynaud’s and Scleroderma Association Trust
112 Crewe Road, Alsagar, Cheshire ST7 2JA
www.raynauds.org.uk

Lupus UK
St. James House
Eastern Road
Romford
Essex RM1 3NH
www.lupusuk.com

St. Thomas’s Lupus Trust
St. Thomas’s Hospital
London SE1 7EH
www.lupus.org.uk

Hughes Syndrome Foundation
Louise Coote Lupus Unit
Gassiot House
St. Thomas’s Hospital
London SE1 7EH
www.hughes-syndrome.org
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EXPLANATION OF CONDITION

The description viral hepatitis describes a group of blood-
borne viruses denoted as A, B, C, D or E, which can cause 
hepatocellular necrosis and inflammation (see Appendix 12.1).
The infections can be either acute or chronic in nature. The
most important of these to health workers are hepatitis B and
hepatitis C.

These viruses are found in blood, but can also be found 
in other bodily fluids (including semen and saliva). They 
are most commonly transmitted through unprotected sexual
intercourse, by sharing injecting equipment or from a mother
to her infant in utero or during delivery – known as vertical
transmission. Breast-feeding poses a low risk if nipples are
not cracked or bleeding3.

Both viruses can lead to serious illness, including cirrhosis
of the liver and even death, but this is more commonly seen
with hepatitis B. Both infections may also resolve spontan-
eously and have no adverse effects.

Treatments for hepatitis B include interferon or lamivu-
dine, but prevention of infection remains the primary aim and
can usually be achieved through immunisation. Prevention of
infection with hepatitis B for the majority of newborns can be
effectively instituted through immunisation commenced at
birth. There is no immunisation against hepatitis C, but new
treatments are proving to be successful in eradicating the virus.

COMPLICATIONS

The key complication associated with hepatitis B is chronic
hepatitis, the key features of which include:

• Chronic liver disease including:
– spider naevi
– finger clubbing
– jaundice
– hepatosplenomegaly and ascites
– skin bruising4

• Liver cirrhosis
• Liver failure
• Hepatocellular carcinoma

Fulminant hepatitis is rare in hepatitis C infection5,6, but occurs
more commonly with co-infection with hepatitis A7. Vertical
transmission (in utero or peripartum) is a complication for
acutely infectious hepatitis B carriers, as, in this situation,
over 90% of infants born to HBV infectious mothers will
become chronic carriers unless immunised8,9. They then risk
developing cirrhosis and hepatocellular carcinoma.

The risk of vertical transmission of hepatitis C infection is
currently around 5–6%, and is related to the amount of 
hepatitis C virus the mother has in her bloodstream during
pregnancy and delivery10.

NON-PREGNANCY TREATMENT AND CARE

• All women with HCV or HBV require ongoing medical
care to monitor for any progressing liver disease

• Women should be advised to stop or reduce alcohol con-
sumption, and to avoid taking over-the-counter or herbal
medicines without first seeking medical advice

• Women identified as HBV infected should be offered
assessment and immunisation for previous and current
sexual partners and close family contacts

• Barrier methods of contraception should be advocated
until immunisation of the sexual partner is complete

• Detailed explanation of the condition should be given,
with emphasis on routes of transmission

• Carriers should be advised not to donate blood or organs

There are now effective treatments for chronic hepatitis C,
primarily the use of pegylated interferon in combination 
with ribavirin. This treatment is successful in clearing infection
in up to 55% of patients11.

Hepatitis B and acute hepatitis C are both notifiable dis-
eases in the UK. Notification forms are completed by a doctor.

PRE-CONCEPTION ISSUES AND CARE

Any woman found to have either HBV or HCV should be
advised to seek specialist opinion prior to conception, to
ensure that she is in optimum health for pregnancy.

When a woman is known to have HBV prior to conception,
it is important to identify whether she is chronically infected
or acutely infectious. Those women in whom hepatitis B e-
antigen (HBeAg) is detected are most infectious12. Those with
antibody to HBeAg (anti-HBe) are generally of low infectivity.

Mothers should be counselled of the importance of im-
munisation of their newborn and, if they are HbeAg positive, 
the need for hepatitis B immunoglobulin (HBIG). It has been
established that the administration of immunisation and
HBIG in high risk infants reduces the vertical transmission
risk by 90%13. There is no vaccine to prevent HCV infection.

• Women known to have HCV prior to conception should
have their general health and lifestyle assessed (including
liver function), and immunisation against hepatitis A and
B should be offered

• Screening of sexual partners and existing children should
be initiated

• Increasing migration to the UK from high prevalence
countries is increasing the rates of hepatitis infections seen
here

• Vaccination for Hepatitis A and B are often required for
travel to high prevalence countries and should be admin-
istered prior to pregnancy

• Vaccination differentials are outlined in Appendix 12.1

12.1 Viral Hepatitis

Incidence
HCV – estimated at 250–500 million worldwide
HBV – over 350 million worldwide are carriers1,2

Risk for Childbearing
Variable Risk: In utero and peripartum transmission
both possible for hepatitis B and C
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Pregnancy Issues
• All pregnant women are routinely screened

for hepatitis B and this might be how it is first
diagnosed

• Women deemed to be at higher risk for hepa-
titis C (i.e. partners of carriers, those from high
prevalence areas, intravenous drug users and
sex workers) should be tested for this and
results clearly documented in maternity
notes/hand-held records

• Women with a positive result should be coun-
selled about the risk to sexual partners, other
family members and their baby; written in-
formation should also be provided

• Consent for immunisation against hepatitis B
(and the need for HBIG where appropriate)
should be negotiated and agreed prior to
delivery

• Vaccine (+/− HBIG) should be ordered in
advance and stored in the labour ward fridge

Labour Issues
• Labour and delivery should be planned and

instigated with adherence to ‘Control of
Infection’ guidelines provided by the hospital

• Invasive procedures, such as use of fetal scalp
electrodes or fetal blood sampling, pose a
significant risk of vertical transmission to the
fetus

• Consideration of patient confidentiality
should be paramount at all times to prevent
inappropriate disclosure of diagnosis or
undue anxiety during labour and delivery

Postpartum Issues
• No evidence that HCV or HBV are transmitted

via breast milk, so breast-feeding should still
be promoted

• Transmission of infection occurs via blood, so
breast-feeding mothers with cracked or bleed-
ing nipples present a significant transmission
risk to the neonate

• Infants born to HBV-infected mothers should
be immunised with the accelerated immun-
isation schedule (at birth, one month, two
months and twelve months of age)

• If the mother is hepatitis B e-antigen (HBeAg)
positive, hepatitis B immunoglobulin (HBIG)
should also be given to the infant

• Bathing the infant immediately after birth will
further decrease the transmission risk

Medical Management and Care

Hepatitis B
• Establish high- or low-infectivity of the client
• Counsel for risks to partner, children and infant
• Obtain consent for hepatitis B immunisation (+/− HBIG)
• Document delivery and immunisation plan in maternal notes

Hepatitis C
• Counsel for risks to partner, children and infant
• Explain screening for partner, children and infant
• Document delivery plan in maternal notes

Midwifery Management and Care

Hepatitis B
• Counsel for risks to partner, children and infant
• Ensure the mother is informed of risks and benefits of immunisa-

tion (+/− HBIG)
• Advise of safety of breast-feeding (including abstinence if nipples

are cracked or bleeding)

Hepatitis C
• Counsel for risk to partner, children and infant
• Stress importance of follow-up care for all
• Advise of safety of breast-feeding (including abstinence if nipples

are cracked or bleeding)

Medical Management and Care

Hepatitis B and C
• Avoid fetal blood sampling due to the risk of vertical transmission
• No clear benefit of caesarean section
• Apart from the infection issues the labour can otherwise be man-

aged normally by the midwife

Midwifery Management and Care

Hepatitis B and C
• The woman and her birth partner should be reassured about

planned interventions and the rationale for these and kept
informed and reassured throughout labour

• Avoid fetal scalp electrode use due to the risk of vertical 
transmission

• Ensure that ‘Control of Infection’ guidelines are adhered to

Medical Management and Care
• Ensure referrals to appropriate services are in place to provide 

follow-up for the mother and her infant
• Communicate with relevant health professionals with consent

Midwifery Management and Care
• Bathe the infant shortly after delivery
• Provide support for successful initiation of breast-feeding (if

wished)
• Examine the breast-feeding mother’s nipples daily to detect 

cracking
• If cracked or bleeding nipples occur, mothers should temporarily

abstain until healing has occurred

Hepatitis B
• Ensure that first vaccine (+/− HBIG) is administered to the infant

before transfer to the postnatal ward or discharge home
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EXPLANATION OF CONDITION

Human immunodeficiency virus (HIV) is a retrovirus that is
transmitted sexually (through unprotected sexual intercourse),
parenterally (via shared injecting equipment or blood trans-
fusion/organ receipt) or from a mother to her infant through
vertical transmission (during pregnancy, delivery or breast-
feeding). HIV infects the CD4 T-lymphocytes (an essential
component of the immune system) rendering them ineffect-
ive at fighting infections, and leads to a gradual deterioration
in immune function. This leaves the body susceptible to any
form of infection, including those commonly present in 
the body that are usually contained by the immune system
(known as opportunistic infections).

The advent of antiretroviral therapy has enabled the repli-
cation of HIV to be suppressed to such a level that the CD4
count can recover. HIV is therefore now viewed as a chronic
infection that is manageable with medication2.

COMPLICATIONS

HIV may take many years to damage the immune system, but
if untreated it will ultimately lead to the development of
AIDS (acquired immune deficiency syndrome), a collection of
diseases (including opportunistic infections) that ultimately
may result in the premature death of the woman2. Early
identification of women with HIV allows for the preservation
of the immune system and the introduction of antiretroviral
therapy before she becomes unwell.

HIV positive women have a small increased risk of adverse
effects during pregnancy, including:

• Miscarriage
• Stillbirth
• Fetal abnormality
• Perinatal mortality
• Neonatal death
• Intrauterine growth retardation (IUGR)
• Low birth weight
• Premature delivery3,4

NON-PREGNANCY TREATMENT AND CARE

HIV is now viewed as a chronic disease, and many women do
not require drug therapy for many years after contracting
HIV. Regular monitoring by their specialist team will ensure
that their immune function is monitored, and treatment ini-
tiated when their clinical or immunological condition dictates.

Standard treatment for non-pregnant women is three
antiretroviral medicines (known as combination therapy),
usually started once the CD4 count is 200–350 cells/mm3 or
the patient displays signs of advancing clinical disease2.

Sexually active women are also advised to seek routine 
cervical screening, as they are at increased risk of cervical 
cancer5.

Psychological and emotional support remains a key aspect
of routine HIV care, along with ongoing education about the
illness and the importance of adhering to the antiretroviral
therapy prescription.

PRE-CONCEPTION ISSUES AND CARE

The three key aspects to consider are:

1. Minimising the risk of HIV transmission between dis-
cordant couples

2. Management of any fertility issues
3. Health and medication needs

Couples wishing to conceive should be advised against
unprotected sexual intercourse (regardless of the man’s HIV
status). They should be provided with quills, syringes and
sterile containers, with advice on self-insemination techniques
during the fertile period of the menstrual cycle. Guidelines
for the fertility management of discordant couples are avail-
able from the British Fertility Society6.

There is limited data on genital infections among HIV 
positive women7 but sexually-transmitted infection rates 
in sub-Saharan Africa (where the majority of UK HIV infec-
tions originate) are known to be high8. Women are there-
fore advised to seek regular check-ups at a genito-urinary
medicine clinic, as Chlamydia trachomatis, Neisseria gonorrhoeae,
Ureaplasma urealyticum, and bacterial vaginosis are all asso-
ciated with chorioamnionitis9,10, which may lead to prema-
ture rupture of membranes, premature delivery9,11 and an
increased risk of vertical transmission of HIV. Ideally, these
infections should be identified and treated before conception.

Where infections are diagnosed, sexual partners should be
screened and treated as required.

Other viral and bacterial infections are outlined in
Appendix 12.2.

12.2 Human Immunodeficiency Virus

Incidence
58,003 known cases in the UK, of which 1,650 are children
(to end of 2004)1

Risk for Childbearing
Low Risk – with interventions/no breast-feeding
Variable Risk – without interventions plus breast-feeding
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Pregnancy Issues
• All HIV positive women should be routinely

screened for sexually transmitted infection at
presentation and in the third trimester2

– cervical cytology should routinely be 
performed

– Treponema serology should also be repeated
in the third trimester

• A full assessment of the psycho-social issues
should be undertaken to ensure adequate and
appropriate support

• Disclosure of HIV to partners is advised, but is
often challenging and complex and should
therefore be viewed as a process rather than an
event; never assume that anyone other than the
woman knows her HIV status

• Sensitive handling of exclusive formula feeding
must be provided

• Disclosure of HIV infection to other health care
professionals is on a ‘need to know’ basis, and
rationale for disclosure should be provided and
consent sought (where appropriate)

• Support of adherence to antiretroviral medica-
tion is crucial if medications are to be taken 
correctly

Labour Issues
• All women should have a plan for their

expected mode of delivery; invasive fetal mon-
itoring should be avoided due to the risk of
transferring maternal HIV infection to the baby

• Prophylactic intravenous antibiotics should be
considered to reduce the incidence of chorio-
amnionitis or post-caesarean infection

• Sensitivity around inadvertent disclosure of
diagnosis is crucial (through notes, prescrip-
tions, etc.) and local control of infection guide-
lines must be followed correctly

Postpartum Issues
Postnatal depression is a risk for HIV positive
women due to compounding pressures associated
with HIV, housing or financial difficulties, immig-
ration uncertainties or social isolation. Early referral
to appropriate psychology or mental health ser-
vices is advised.

Many women discover their HIV infection dur-
ing antenatal screening, and pregnancy becomes 
a stressful and medically invasive process. Sup-
porting women to remain in health care during and
following their delivery is therefore crucial for their
long-term wellbeing.

Medical Management and Care
• Sexually transmitted infection screen at presentation and in the

third trimester
• Cervical cytology should also be performed
• Treponema serology should be repeated in the third trimester
• Genotypic resistance testing is recommended before starting

zidovudine and prior to delivery to identify viral mutations
• Referral to paediatric team and other services as required
• Initiate and continue dialogue around disclosure of HIV dia-

gnosis to partner and/or health care professionals

Midwifery Management and Care
• Promote attendance for sexually-transmitted infection screening
• Provide sensitive advice around risk of HIV transmission

through breast-feeding, and advise exclusive formula feeding 
to all HIV positive mothers

• Refer to available services for assistance with the purchasing of
infant formula (where available)

• Ensure documentation is maintained around all aspects of 
pregnancy care, including who their HIV diagnosis has been 
disclosed to

• Provide support and monitoring of antiretroviral medication
and promote adherence

Medical Management and Care
• Elective vaginal delivery is an option for women with an HIV

viral load <50 cps/ml
• Elective caesarean section should be planned for 38 weeks
• Avoid invasive procedures (including fetal scalp monitoring

and artificial rupture of membranes)
• Consider intrapartum antibiotics

Midwifery Management and Care
• Home confinement not advised
• Avoid invasive procedures (see above)
• Follow control of infection guidelines
• Administration of intravenous zidovudine as indicated
• Bathe the baby immediately after delivery
• Maintain discretion around HIV diagnosis

Medical Management and Care
• Short-term antiretroviral therapy should be discontinued after

delivery when viral load <50 cps/ml
• Consider the half-life of each drug prior to discontinuation to

avoid inadvertent monotherapy
• ART commenced prior to pregnancy should continue 

postnatally
• Liaise with health professionals to ensure maternal and neonatal

HIV follow-up is arranged

Midwifery Management and Care
• Ensure neonatal antiretroviral therapy prescription is completed

and administered within six hours of delivery
• EDTA blood from both mother and baby (not cord blood) on first

or second postpartum days
• Ensure postnatal HIV appointments have been arranged
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EXPLANATION OF CONDITION

Malaria is a protozoal infection that is potentially fatal. Trans-
mission occurs mainly in tropical and sub-tropical countries,
especially in Africa. More than 2000 cases of malaria are
imported into UK annually1,6.

Malaria is caused by four protozoal species: Plasmodium 
falciparum, P. malariae, P. ovale and P. vivax. P. falciparum is pre-
sent in most of the endemic areas and is associated with most
deaths; the remaining three being more localised1,5. Those
people residing in, or travelling to, a malaria area risk infec-
tion. Partial immunity develops with repeated attacks but is
lost with lack of exposure, especially after emigration. Sickle
cell trait offers some protection, with those affected by P. falci-
parum more likely to survive acute illness if they have sickle
cell trait3,4.

Malaria parasites in the infected Anopheles mosquito 
saliva are transmitted from person to person by its bite.
Transmission can also occur by infected blood transfusions,
organ transplant, sharing contaminated needles and, rarely,
from mother to baby during delivery3,9. Parasites within a
victim’s blood are carried to liver cells where they invade,
grow and multiply. Eventually parasites are released back
into the circulation to infect and destroy red blood cells5.

Incubation period varies and symptoms can occur in the
first week of exposure; P. falciparum has the shortest incuba-
tion period. Suspect malaria in anyone who has travelled to a
malaria area in the previous year and exhibits symptoms.
P.ovale, P. malariae and P.vivax produce dormant stages, thus
may be symptomatic over a year after exposure5,6.

Symptoms of uncomplicated malaria comprise:

• Sweats
• Periodic fevers
• Headache
• Malaise
• Aching muscles
• Joint pain
• Rigors
• Vomiting
• Enlarged spleen
• Mild jaundice1,5

Symptoms may be misdiagnosed for other conditions such as
meningitis. Correct diagnosis is made using a microscope 
to demonstrate Plasmodium parasites in peripheral blood 
samples ideally taken at the height of a fever7,8.

COMPLICATIONS

P. falciparum infection in immunosuppressed, young and
pregnant patients leads to severe (complicated) malaria, often
presenting within days of the initial symptoms. Complica-
tions occur singly or in combinations1, as:

• Coma (cerebral malaria)
• Severe anaemia and jaundice
• Pulmonary oedema and respiratory distress
• Renal failure
• Hypoglycaemia and convulsions
• Disseminated intravascular coagulation

• Hyperpyrexia
• Hyperparasitaemia
• Malarial haemoglobulinurea

NON-PREGNANCY TREATMENT AND CARE

Due to antimalarial drug resistance, specialist expert medical
advice should be sought before treatment, e.g. from the HPA
Malaria Reference Laboratory – 020 7636 3924.

Treatment in the UK usually commences after diagnosis is
confirmed by blood test. However, if severe malaria is strongly
suspected treatment might have to commence before labor-
atory diagnosis. Treatment is with the appropriate antimalarial
drug, and choice of drug treatment is dependent on the 
woman’s clinical status, the infecting Plasmodium species 
and its drug susceptibility6,10,16. In the UK, hospitalisation is
usually advised until the strain of malaria is identified.
Patients with P. falciparum malaria will usually require longer
hospitalisation due to potential manifestation of severe 
complications.

Currently the drugs used in the UK for the treatment and
prophylaxis of malaria include:

• Quinine
• Malarone
• Doxycycline
• Chloroquine
• Primaquine
• Riamet®

• Mefloquine

These drugs can be used individually or in combination,
orally, im or iv10.

Good patient care includes monitoring vital signs, intake/
output, blood glucose and general conditions of the patient to
observe for the signs of severe malaria, which will need special-
ist treatment. Ensure adequate patient follow-up after discharge.

NB: Delay in diagnosis and treatment could be fatal.

PRE-CONCEPTION ISSUES AND CARE

Anyone travelling to a malaria endemic area should pay par-
ticular attention to preventative measures. Awareness of risk,
avoiding mosquito bites, taking appropriate prophylaxis and
seeking immediate medical attention if symptoms develop
within and up to a year after travel11,12.

Prophylaxis is dependent on the areas to be visited, so encour-
age compliance with treatment. At-risk groups include any-
one originating from an endemic area, recent immigrants and
long-term travellers such as those in the forces11,12.

Pregnant women are at greater risk of developing severe
malaria with adverse effects of drugs on a developing fetus, so
advise women to avoid conceiving for up to 12 weeks after com-
pleting prophylaxis. Those wishing to conceive sooner should
consider whether their travel to a malaria area is necessary12.

Advise avoidance of insect bites by:

• Using insect repellents
• Sleeping under a pyrethroid-impregnated mosquito net
• Using knockdown insecticide sprays in room at night
• Wearing long sleeves, trousers and socks11,12

12.3 Malaria

Incidence
Estimated 300–500 million cases worldwide
>1 million deaths annually, mostly children <5 yrs and
pregnant women1,2

Risk for Childbearing
Variable Risk – uncomplicated malaria
High Risk – severe malaria
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Pregnancy Issues
In pregnancy, immunity is reduced, rendering
the mother susceptible either to infection or to
a relapse. This is especially so during a first
pregnancy, but also the second trimester of all
pregnancies. P. falciparum in particular can have
a significant impact on maternal, fetal and
neonatal health and is a medical emergency.

Even if no clinical symptoms are shown
women can still develop placental para-
sitaemia, and relapses of P. vivax and P. ovale
can also occur in pregnancy12,13,15.

Adverse effects of malaria on pregnancy are:
• Maternal effects – complications as men-

tioned above
– anaemia makes woman more suscept-

ible to other infections
– women with co-existing HIV are more

likely to suffer maternal and fetal com-
plications and malaria infections in
placenta may increase fetal transmis-
sion of HIV14

• Fetal effects
– miscarriage
– stillbirth
– low birth weight
– prematurity
– fetal acidosis
– congenital malaria
– neonatal death14,15,17

• Management in pregnancy involves treat-
ing the malaria, monitoring for and manag-
ing any complications, surveillance of fetal
wellbeing and management of labour17

Labour Issues
• Monitoring for fetal distress in labour 

is important due to adverse maternal 
condition

• There is increased risk of postpartum
haemorrhage17 (PPH) and infection

• Pulmonary oedema, if not already pre-
sent, can occur immediately after delivery
if the woman is severely anaemic17

Postpartum Issues
• Risk of secondary postpartum haemor-

rhage (PPH)17

• Theoretical, but rare, risk of congenital
malaria in the baby.19

• Possible complications associated with
low-birth-weight infant

• Some antimalarial drugs are contraindic-
ated in breast-feeding20

Medical Management and Care

Prevention of malaria in pregnancy
Advise not to travel to malaria area while pregnant but if necessary stress
correct prophylaxis and give preventative advice. Some antimalarials
contraindicated in pregnancy, therefore seek expert advice, e.g. from
HPA Malaria Reference Laboratory – 020 7636 3924 for the UK6,10,16.

Management of malaria in pregnancy
• Confirm infection by demonstrating malaria parasites in peripheral

blood on thick and thin films
• If symptomatic, admit immediately for prompt specialist manage-

ment, treatment and monitoring of complications, such as anaemia,
renal failure, hypoglycaemia and DIC14,17

• Fluid replacement should be carefully monitored because of the risk
of pulmonary oedema

• 50% glucose may need to be given for hypoglycaemia and blood trans-
fusion if anaemia causes cardiovascular compromise

• Treat pyrexia promptly as may cause pre-term labour
• Severe malaria is a medical emergency and should be managed in a

HDU/ITU with multidisciplinary input
• Fetal surveillance

– monitor for pre-term labour and give steroids for lung maturation
if needed

– monitor fetal wellbeing by CTG and ultrasound
• Induction of labour may be necessary if fetal and maternal health 

concerns

Midwifery Management and Care
• Booking history should always include travel and prophylaxis history
• Advise against travel to malaria areas unless strictly necessary
• Advise to seek immediate medical help if symptoms develop abroad

or on return, as infection is possible even if prophylaxis was taken
• Be aware that some symptoms of malaria resemble pre-eclampsia
• Seek medical advice immediately for concerns about mother or baby

Medical Management and Care
• Manage according to medical condition
• Obstetric intervention may become necessary if fetal distress detected
• Fetal heart rate abnormalities may improve on correction of maternal

pyrexia or hypoglycaemia, otherwise delivery may be required

Midwifery Management and Care
• Manage according to medical condition at time of labour
• Active management of third stage with regard to increased risk of

PPH
• Careful observations of vital signs and temperature in mother
• Attention to strict infection control precautions
• Cord blood should be taken post-delivery and sent to the laboratory

for a blood smear to diagnose or exclude congenital malaria

Medical Management and Care
• Be alert for signs of pulmonary oedema such as acute breathlessness,

which could develop immediately after birth and should be treated
• Prompt medical intervention if PPH occurs
• Observe for anaemia and instigate prompt treatment if necessary

Midwifery Management and Care
• Manage according to medical condition
• Mother and baby are not for early discharge home
• Continue observation of mother’s vital signs
• Observe for PPH
• Observations of neonate for signs of fever, respiratory distress or jaun-

dice, which could be suggestive of congenital malaria18,19

• Care of possible low-birth-weight baby
• Confer with paediatrician and pharmacist about safety of maternal

drugs whilst breast-feeding
• Paediatrician, not midwife, for the neonatal ‘discharge’ examination
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EXPLANATION OF CONDITION

In 2004 in England and Wales, 213 cases of listeriosis infections
were reported to the Health Protection Agency, of which 20
were pregnancy related2. In Scotland, 15 cases were reported3.

This is an uncommon but potentially serious infection in
humans. It is caused primarily by eating food contaminated
with the bacterium Listeria monocytogenes, a Gram-positive
bacillus that has also been identified in natural environments,
such as soil, water, intestinal tract of animals and sewage.
Humans may be asymptomatic carriers in their intestinal
flora. Human listeriosis was recognised in the late 1920s 
and demonstrated to be a food-borne infection in 1981. Food
stored in a refrigerator can still be a hazard, as L. monocyto-
genes, can grow at low temperatures4,5,6,7.

L. monocytogenes is found in a variety of raw foods, such as
uncooked meats, raw fish, poultry and vegetables and in
some processed foods that become contaminated after pro-
cessing, i.e. cook–chill meats, salads, soft cheeses and pâté.
Unpasteurised milk and food made from it has also been
implicated6,7. Most cases are sporadic, however some out-
breaks have been associated with contaminated food8.

Transmission from person to person is rare except for 
vertical transmission from mother to fetus transplacentally or
during delivery. Papular lesions may occur on hands and
arms from contact with infectious material, i.e. sick or dead
animals. A few cases due to hospital cross infection and noso-
comial infection in nurseries have been reported6,7,9,10.

L. monocytogenes infections are most harmful to pregnant
women, newborns, the elderly and those with weakened
immune systems due to HIV infection or cancer6,11. The incu-
bation period varies widely, but is reported to be on average
21 days in adults, intrauterine infections 30 days and in
neonates just a few days6,7. Infection can be asymptomatic,
but if symptoms manifest in healthy adults these are usually
mild and include fever, muscle ache, nausea or diarrhoea.

Isolating L. monocytogenes in cerebrospinal fluid or blood
culture confirms the diagnosis. The bacterium may also be
identified in meconium, amniotic fluid and placenta samples.

COMPLICATIONS

In the immunocompromised, elderly, or pregnant listeriosis
can be more serious and can cause meningitis or septicaemia
thus giving rise to symptoms such as headache, neck stiff-
ness, loss of balance or confusion6,12.

While infection in the mother might be asymptomatic or
mild, in the fetus and neonate it is serious. Transplacental
infections during the very early stage of pregnancy might
lead to spontaneous abortion and fetal infection later in preg-
nancy may lead to premature birth, stillbirth or death in the
first few days of life6,13,14,15,16. Neonatal listeriosis has two
stages of clinical onset presentation.

Early Onset

• Birth is usually premature and the disease is due to
intrauterine infection

• Symptoms occur within hours to first five days of birth
and fatality is high

• Symptoms include:
– meconium staining
– respiratory distress
– fever
– rash
– lethargy
– vomiting
– poor feeding
– jaundice

Late Onset

• Most likely due to infection around birth
• Usually a term infant, well at birth, develops symptoms

after 5–7 days presenting as meningitis or septicaemia
• Neurodevelopment delay and hydrocephalus have also

been reported in those with meningitis4,13,14,16,17

NON-PREGNANCY TREATMENT AND CARE

Currently first-line treatment is with ampicillin, sometimes
combined with gentamicin. Several other antibiotics are also
available as second-line treatment18.

Advise the woman to complete the course of antibiotics, 
get plenty of rest, good fluid intake and a healthy diet. Advise
on good hygiene measures to prevent spread.

In the UK this is a notifiable disease if identified as food-
borne ‘food poisoning’, which should be reported to the
Health Protection Agency by the clinician.

PRE-CONCEPTION ISSUES AND CARE

All women preparing for pregnancy should be advised to
maintain a healthy lifestyle, eat a well-balanced diet and avoid
known infection risks. Additional advice should be given on
avoidance of contracting listeriosis, and to report any symp-
toms of infection to the doctor immediately in order to aid
investigation and early treatment. Women with a known
infection should always make sure that the infection is treated
successfully if possible before becoming pregnant.

Measures to reduce risk of listeriosis are:

• Completely cook raw meat and poultry before eating
• Wash all fruits and raw vegetables
• Keep uncooked meats separate from cooked foods, ready

to eat foods and vegetables
• Avoid unpasteurised milk or foods made from it
• Wash hands, utensils and chopping boards after dealing

with uncooked foods
• Eat ready-prepared and perishable foods as soon as pos-

sible while still in date
• If re-heating food make sure it is piping hot all through,

cooking destroys this bacteria4, 6,12

• Avoid eating soft cheeses such as brie, camembert, blue-
veined and Mexican-style cheeses, meat spreads and pâté

• Avoid delicatessen-counter food unless thoroughly heated

Whilst they are not a main source of infection, it is still wise to
avoid contact with sheep during lambing and aborted animal
fetuses and silage on farms4,6,12.

12.4 Listeriosis

Incidence
Varies worldwide, but within European Union approximately
2–10 cases per million population reported annually1

Risk for Childbearing
High Risk
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Pregnancy Issues
• Emphasis should be on prevention and early

detection of listeriosis
• Prompt identification and treatment of listeriosis

during pregnancy can lead to a successful preg-
nancy outcome16

• Maternal infection during pregnancy can lead to
complications as discussed previously

• Diagnosis is made by culturing the organism from
blood, placenta or liquor

• Maternal symptoms may be mild, can be over-
looked and therefore go untreated, thus leaving
fetus at risk of contracting infection in utero

• A child born to a woman diagnosed with L. mono-
cytogenes infection during pregnancy could be at
risk of developing early or late neonatal listeriosis
(see earlier) so confinement in hospital consultant
unit should be discussed with the mother to be

Labour Issues
• There is an increased risk of premature birth or

stillborn baby in mothers with listeriosis
• Characteristics of listeriosis infections in the

neonate can be similar to those caused by group 
B streptococci

• Sometimes in neonatal L. monocytogenes infection
there may be micro-abscesses seen on the fetal 
surface of the placenta as well as on the skin of 
the neonate14,16

Postpartum Issues
• Early and late onset listeriosis may become evident
• Signs of early onset occur within hours to five days

of birth, and late onset from 5–7 days after birth
(symptoms as described earlier)

• There have been reports of nosocomial infections
of L. monocytogenes infections in nurseries9,10

• Breast-feeding is rarely contraindicated19

• Signs and symptoms of early and late onset lis-
teriosis in the baby include those of meningitis 
or septicaemia:
– fever
– rash
– irritability
– lethargy
– poor feeding
– bulging fontanelle

Medical Management and Care
• Be aware that any febrile illness in pregnancy, amnionitis 

or pre-term labour, particularly with meconium staining of
liquor could be due to L. monocytogenes infection

• If diagnosed, the mother requires hospital admission for
immediate intravenous antibiotic treatment and observation

Midwifery Management and Care
• There is no routine screening for listeriosis in the UK
• Women should be advised to seek medical advice immedi-

ately if they develop any flu-like symptoms during pregnancy
• Advise on which foods to avoid during pregnancy, good food

and kitchen hygiene measures (as discussed under pre-
conception care)

• If maternal listeriosis is suspected or diagnosed, there should
be regular monitoring of maternal and fetal wellbeing
throughout pregnancy to detect early any abnormalities such
as signs of pre-term labour

Medical Management and Care
• Medical management as necessary if pre-term labour
• If mother and fetus well, and full-term pregnancy, midwife

can manage labour; if maternal or fetal complications present
or develop then manage accordingly

Midwifery Management and Care
• Summon medical aid immediately if any concern such as fetal

compromise arises
• After delivery examine placenta and note any signs of

chorioamnionitis (e.g. a yellow or green tint of membranes
and chorion), or signs of micro-abscesses, all of which may
indicate early onset infection in the neonate of a woman who
has been treated for listeriosis

• Send samples for culture if abnormality present
• Observe newborn for signs of infection, respiratory distress or

any other complications

Medical Management and Care
• Test baby for L. monocytogenes if mother was affected during,

or immediately prior to, this pregnancy
• Commence antibiotic treatment if necessary

Midwifery Management and Care
• Observe for signs of early- and late-onset neonatal listeriosis,

i.e. signs of respiratory distress soon after birth
• Advise parents what signs to look for
• Strict adherence to infection control precautions to prevent

nosocomial infections in nursery
• If pre-term delivery, attention to the specialist care of such

infants
• If mother intends to breast-feed, help to establish lactation

promptly
• Support and keep parents/family informed
• Good communication between hospital and community staff

on transfer home
• Continue observation for signs and symptoms of late-onset

listeriosis, extending the period of home visits by the midwife
if indicated
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EXPLANATION OF CONDITION

Toxoplasmosis is a common parasitic infection, caused by the
protozoan parasite Toxoplasma gondii, which was discovered
in 19082,3. It is found in a wide variety of animals, but the
reservoir is the cat and other felines in whose gut the parasite
completes its sexual stage by producing oocysts (egg cysts).
Cats acquire the infection by eating infected birds or rodents.
For up to 2 weeks following primary infection they pass the
oocysts, which remain viable in the soil for up to 18 months,
in their faeces. If other animals and humans eat these oocysts
they hatch and the parasite moves from the gut to invade tis-
sues and cause toxoplasmosis.

Toxoplasmosis potentially poses a significant health risk to
the fetus during pregnancy and to people with impaired
immunity, i.e. HIV disease. It can cause congenital mental
retardation, chorioretinitis and encephalitis1,2,4,5,6.

Humans acquire the infection by:

• Ingestion of undercooked meat (mainly mutton or pork)
• Ingesting unwashed, uncooked vegetables and fruits
• Hand to mouth contact with faeces of infected cats

– cleaning out litter tray
– gardening

• Blood transfusion or organ transplant
• Drinking unpasteurised milk1,4,5,6

Person to person transmission does not occur except vertic-
ally from pregnant woman to the fetus or, rarely, by organ
transplant or blood transfusion.

The incubation period is 10–25 days1,6. After the initial
acute infection the parasite becomes inactive and remains
dormant, giving lifelong protection, but can be reactivated if
the immune system becomes impaired. Generally, reactiva-
tion in a seropositive woman carries very little or no risk of
transmission to the fetus4.

The majority of healthy sufferers have little or no symp-
toms or a mild flu-like illness, sometimes mistaken for glan-
dular fever. These symptoms include:

• Headache
• Sore throat
• Fever
• Fatigue
• Swollen glands
• Night sweats
• Muscle aches

Diagnosis is confirmed by history of clinical symptoms and
examination of blood or body fluid to detect IgG and IgM
antibodies. Raised levels of IgG antibodies indicate past 
infection and raised IgM indicate current infection. Other
means of diagnosis, such as demonstration of cysts in the 
placenta or lymph tissue, have also been used1, 2, 4,6.

COMPLICATIONS

First and Second Trimester Acquired Infection
• Miscarriage
• Congenital hydrocephalus
• Mental retardation

• Deafness and blindness
• Growth problems

Third Trimester Acquired Infection
• Retinochoroiditis developing later4,7

• Stillbirth4,7

In about 40% of new infections in pregnancy the fetus is infected,
with most cases occuring in the third trimester, in which case
the baby can appear ‘normal’ at birth. The earlier in pregnancy
the infection occurs the more severe the disease in the neonate.

NON-PREGNANCY TREATMENT AND CARE

Most cases are asymptomatic and patients make a full re-
covery requiring no treatment. However, some people, e.g.
those who are immunocompromised, may develop severe
symptoms and in these cases specialist treatment advice
should be sought from a reference laboratory.

For those requiring treatment this is usually with a com-
bination of pyrimethamine and sulfadiazine or clindamycin.
Pyrimethamine is a folate antagonist, so weekly blood counts
should be taken and folinic acid supplement given8.

Advise patients to get plenty of rest, take medication as pre-
scribed and report any unusual side effects of medication.

If maternal diagnosis is confirmed during early pregnancy,
spiramycin may be given to the mother to try and reduce 
the risk of transmission to the fetus4,7. If there is concern that
the baby may already be infected, and the woman is more than
15 weeks pregnant, then she may be offered amniocentesis, or
cordocentesis at 20–22 weeks, both preceded by thorough
counselling as to the implications.

If the fetus is affected, a termination of pregancy may be
offered or alternatively continue pregnancy with treatment
using pyrimethamine and sulfadiazine and folinic acid sup-
plement. Unfortunately this may have side effects. Drug
treatment will reduce the severity of infection in the fetus but
won’t reverse any harm which may already have occured4,6.

PRE-CONCEPTION ISSUES AND CARE

Emphasis should be on prevention. In additon to the usual
advice on maintaining a healthy lifestyle, healthy diet, folic
acid supplemenent and avoiding infections, women should
be educated about toxoplasmosis and methods of minimising
the risk of contracting this infection before, during and after
pregnancy by1,2,3,4,5,6,7:

• Avoid eating under-cooked meats
• Wash fruits and vegetables thoroughly
• Wash hands and utensils after preparing raw meat
• Feed cat with dry or canned food instead of raw meat
• Wash hands after handling cat, if necessary to handle cat

litter tray wear gloves and wash hands afterwards
• Disinfect cat litter box with boiling water for 5 minutes
• Avoid handling stray or ill cats
• Wear gloves when gardening and wash hands afterwards

Women with an active infection should be advised to avoid
becoming pregnant until treatment is completed.

12.5 Toxoplasmosis

Incidence
Worldwide: 20–40% adults in developed countries affected1

UK: 0.5%–1% of population affected annually2

Risk for Childbearing
High Risk: acute infection
Variable Risk: chronic infection
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Pregnancy Issues
Management of pregnancy is aimed at pre-
venting vertical transmission.

During pregnancy spiramycin is used to
treat toxoplasmosis as it reduces the risk of
transmission of infection. It is not effective 
if the baby is already infected, however, so if
tests reveal fetal infection and the pregnancy
is to continue then pyrimethamine and sulfa-
diazine may be suggested8.

Pyrimethamine can cause suppression of
bone marrow, is a folate antagonist and ter-
ratogenic in animals. Sulfadiazine can cause
macular papular rash and should be discon-
tinued immediately should this occur6,8.

At 20 weeks of pregnancy an ultrasound
scan may also highlight any obvious physical
abnormalities, such as hydrops or micro-
cephaly in the baby. Termination of preg-
nancy is an option for some women, when an
infected baby with severe abnormalities has
been confirmed7.

France and Austria conduct routine ante-
natal toxoplasma screening, but not the UK,
where cost effectiveness is not proven9

because prevalence is low.

Labour Issues
Delivery should follow normal practice unless
there are any gross abnormalities, such as
hydrocephalus, which will necessitate medi-
cal intervention, or any other maternal or fetal
concerns.

Postpartum Issues
Breast-feeding has not been demonstrated to
be a means of toxoplasmosis transmission in
humans4. However, if the baby is not infected,
but the mother is receiving treatment, check
compatibility of drugs with breast-feeding.

Babies born to women with confirmed toxo-
plasmosis in pregnancy will be monitored
closely by paediatricians, with repeated invest-
igations in first year of life. If still seropositive
at one year of age, with abnormal clinical
findings, then congenital toxoplasmosis is
confirmed and therapy should continue11.

Medical Management and Care
• Consider toxoplasmosis if a pregnant woman develops a glandular-

fever-like illness; test for IgG and IgM antibodies
• Obtain specialist reference laboratory advice on treatment
• Consider congenital toxoplasmosis if mother has positive serology
• Discuss screening of fetus using amniocentesis or cordocentesis and

implications with mother, including consideration of termination of
pregnancy

• Fetal ultrasound may be used to demonstrate any abnormality such 
as IUGR, fetal hydrops, microcephaly, intracranial calcification or
hepatosplenomegaly7

• Ultrasound examination should be performed at least monthly to
monitor for any signs of fetal infection

Midwifery Management and Care
• Advise how to avoid toxoplasmosis exposure during pregnancy
• Advise woman to seek medical advice if they experience fever or flu-

like symptoms or if concerned that she could have acquired infection
• If the toxoplasmosis infection is chronic, with no other fetal or mater-

nal concerns, manage as a low-risk pregnancy
• If infection is acute, treat as high-risk pregnancy that will require

intense fetal monitoring and treatment of mother to prevent vertical
transmission to the fetus

• Women with acute infection, and hence an ‘at risk’ fetus, may decide
to terminate the pregnancy and will require counselling and support10

• Some women will decide to continue pregnancy and have prophylac-
tic antibiotics to try and prevent fetal infection; reinforce any advice
and instructions regarding treatment

• If amniocentesis or cordocentesis or other investigation is to be 
carried out, reassure and support mother and ensure she understands
procedures10

• If the fetus is not infected, and there are no other maternal or fetal com-
plications, home confinement is not contraindicated

Medical Management and Care
• Normal midwifery care, unless any concerns arise requiring medical

intervention for birth

Midwifery Management and Care
• Manage from normal perspective unless medical concerns arise
• Be aware that the parents may express anxiety, and want answers

about the baby’s prognosis immediately after birth; hence the baby
may need to be seen by a paediatrician sooner rather than later

Medical Management and Care
• Treatment of the neonate usually continues for the first year of life
• Consider congenital toxoplasmosis if mother had positive serology
• Refer to paediatricians for follow-up
• The neonate will need clinical, serological, neurological and oph-

thalmic assessment to rule out or confirm congenital infection4

Midwifery Management and Care
• Support prompt commencement of breast-feeding
• Reinforce any advice on medication given for mother and baby
• Care of baby according to condition
• If congenital toxoplasmosis confirmed, or suspected, initiate com-

munication with health visitor or specialist nurse and the community
team, because long-term follow-up will be necessary

9781405151689_4_012.qxd  7/6/08  11:34 AM  Page 157



158 S. E. Robson and J. Waugh

EXPLANATION OF CONDITION

Chickenpox, also known as varicella, is a common childhood
illness caused by infection with Varicella zoster virus. This is a
DNA virus from the herpes family. The mode of transmission
is mainly via respiratory droplets or by direct contact and is
therefore highly contagious. Reactivation of the virus, which
has remained latent in the dorsal root or cranial nerve gan-
glion, causes shingles. This often occurs many years after the
initial infection. Chickenpox may be acquired by contact with
shingles but this is less common.

Clinical features of chickenpox include a mild febrile illness,
associated with malaise and the development of a characteris-
tic vesicular rash. The rash is pruritic, the vesicles appear 
in waves and typically vesicles, pustules and crusted lesions
appear together. The illness usually lasts 7–10 days. There is
increased morbidity and mortality in pregnancy compared
with non-pregnant, especially as the pregnancy advances2.

Shingles is characterised by an eruption of painful vesicles
covering an area of skin corresponding to one or two sensory
nerves, particularly the thoracic nerves, but may affect the
cranial nerves, e.g. ophthalmic. If the dorsal root ganglion is
affected then the rash may extend from the middle of the back
to the chest wall.

The incubation period is 10–12 days, however the infective
period extends from 48 hours prior to the appearance of the
rash until all the vesicles have crusted over.

Immunity is solid and long-lasting and as the infection is so
commonly acquired in childhood over 90% of the antenatal
population is immune to the virus3. Of those with uncertainty
regarding their immune status, 80% will have IgG antibodies
on serum testing and will therefore be immune4.

COMPLICATIONS

Chickenpox is generally a mild, self-limiting illness in child-
hood however it can be a much more serious condition in
adults, with pneumonia being relatively common and
encephalitis and hepatitis being other possible complications.
Up to 10% of pregnant women with chickenpox develop
pneumonia and it is associated with a higher mortality and
morbidity than in the non-pregnant patient. The severity of
the pneumonia increases as the pregnancy progresses2 and
many of these women will require hospital admission.

Fetal risks include the risk of fetal varicella syndrome (FVS) if
the infection is acquired within the first 20 weeks of preg-
nancy, and varicella infection of the newborn (VIN) if the infec-
tion is acquired within the last four weeks of the pregnancy.
Chickenpox has not been associated with an increased risk of
miscarriage6.

The risk of FVS is 1–2% if the infection is acquired in the
first 20 weeks of pregnancy and is associated with:

• Skin loss or scarring
• Eye defects, including cataracts
• Hypoplasia of the limbs
• Neurological abnormalities6,7

Some features of FVS can be detected prenatally by ultra-
sound examination of the fetus and these include:

• Shortening of the long bones
• Hydrocephalus
• Microcephalus
• Intrauterine growth restriction8

There have been very occasional reports of FVS occurring 
at 20–28 weeks gestatation9 however the risk is likely to 
be extremely small. At 20–36 weeks of gestation the risk is 
the possibility of the infant developing shingles, which may
present subsequently in the first few years of his/her life.

VIN can occur when maternal infection is acquired within
four weeks of delivery or immediately after. Approximately
half of the babies born will be infected, with a quarter of them
developing chickenpox. If, however, the delivery is within
one week of the rash developing, or just prior to the onset of
the rash, then passively-acquired antibodies in the baby are
low and severe chickenpox infection, which may be fatal, can
occur in the baby10.

There does not appear to be any risk to the fetus of shingles
in pregnancy7.

NON-PREGNANCY TREATMENT AND CARE

As chickenpox in childhood is a mild, self-limiting illness all
that is generally required is control of the pyrexia and pruri-
tus, e.g. with paracetamol and antihistamines if necessary.
Care needs to be taken to avoid secondary infection of the
lesions, advice on hygiene should be given and antibiotics if
secondary infection does occur. As adults tend to have a more
severe illness, oral aciclovir may be given within 24 hours of
developing the rash11. If complications develop then hospital
admission may be required.

PRE-CONCEPTION ISSUES AND CARE

Although a safe and effective vaccine does exist for chicken-
pox it is not widely used in the UK. The vaccine is contrain-
dicated in pregnancy and pregnancy should be avoided for
three months after vaccination. The vaccine is not currently
available to seronegative women in the UK planning a preg-
nancy. The UK Department of Health, however, recommends
Varicella zoster vaccine to be given to seronegative health care
workers who have direct contact with patients11.

Women who have not had chickenpox should be advised to
avoid contact with chickenpox in the peri-conception period,
and to report any possible contact to their midwife or doctor.

12.6 Chickenpox

Incidence
Complicates 3 in 1,000 pregnancies1

Risk for Childbearing
High Risk
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Pregnancy Issues
Varicella zoster immunoglobulin (VZIg)
should be used to prevent chickenpox in
susceptible women who have had signific-
ant exposure. It should be given within ten
days of exposure for maximal effect12. It 
has no place in treatment once chickenpox
has developed.

Oral aciclovir decreases the duration and
severity of symptoms in women who
develop chickenpox in pregnancy. To be
effective it needs to be given within 24 hours
of the rash developing. It may also decrease
the risk of serious complications12.

Women with chickenpox in pregnancy
should be alerted to the possible complica-
tions that may occur and should report any
respiratory or neurological symptoms or
any bleeding immediately so that hospital
admission may be considered. Hospital
admission may also be required if the
mother is in the latter stages of pregnancy, if
she smokes or is taking steroids or is
immunosuppressed13.

Neonatology involvement is very import-
ant and the mother should be given the
opportunity to discuss possible neonatal
complications and plans for investigation
and treatment of the neonate, post delivery.

Labour Issues
• Delivery should be avoided during the

acute illness
• There is a risk of serious maternal 

complications including disseminated
intravascular coagulation (DIC)

• For the neonate, there is the risk of severe
varicella of the newborn, with signific-
ant morbidity and possible mortality10

Postpartum Issues
The highest risk to the neonate is when
delivery occurs within five days of maternal
infection or if the mother develops chicken-
pox within two days of delivery. In this situ-
ation the baby should be given VZIg and
monitored. If chickenpox does develop then
the baby should be treated with aciclovir.12

• Any baby born to a seronegative mother
who has significant exposure to chicken-
pox in the first seven days of its life
should be given VZIg12

• Premature babies (less than 28 weeks
gestation) are at risk of chickenpox be-
cause of inadequate transfer of maternal
antibodies at this gestation; if exposure
has occurred VZIg should be given12

Medical Management and Care
• If a mother presents with chickenpox within the first 20 weeks she

should be counselled regarding the risks of fetal varicella syndrome
(FVS) (1–2%); discuss amniocentesis to determine whether the viral
DNA is detectable in the liquor and arrange detailed ultrasound exam-
inations to try to detect features of FVS

• If complications arise the mother should be managed in hospital by a multi-
disciplinary team involving obstetrician, virologist and neonatologist12

Midwifery Management and Care

If a women reports contact with chickenpox
• Ask if previous infection – if so, reassure
• If not, check if significant exposure – was the diagnosis definite; did

exposure occur when uncrusted lesions were present or 48 hours prior
to development of the rash; was there face to face contact with infected
person?

• If yes – arrange for booking blood samples to be tested for Varicella zoster
virus IgG or send serum for testing

• If IgG negative – arrange for VZIg to be given as soon as possible
• Inform the woman to notify her doctor or midwife if she develops a

rash, irrespective of whether she had VZIg or not

If a woman presents with chickenpox in pregnancy:
• Arrange for her to be given oral aciclovir if >20 weeks gestation and if

she has presented within 24 hours of the onset of the rash
• Consider whether factors indicating hospital admission are present,

and discuss with obstetrician if in doubt
• Inform the woman to report any new symptoms immediately, e.g. chest

symptoms, bleeding
• If the woman is less than 20 weeks pregnant, refer to obstetrician for

counselling regarding the risks of fetal varicella syndrome
• Counsel her to avoid contact with anyone at risk of developing severe

chickenpox, e.g. other pregnant women, including attending ANC
• Advise on use of topical soothing agents and possible use of 

antihistamines
• Ensure women who remain at home are reviewed regularly

Medical Management and Care
• Supportive treatment should be given if labour occurs in the viraemic

period
• Intravenous aciclovir is recommended in this situation12

Midwifery Management and Care
• The woman should be closely observed for the development of the com-

plications of chickenpox, in particular DIC
• Ascertain if the paediatrician is to review the baby post delivery

Medical Management and Care
• If maternal infection occurred in the first 20 weeks of pregnancy then

neonatal blood should be sent for Varicella zoster virus IgM antibody
testing12 and the baby should have a neonatal ophthalmic examination
soon after birth

• If delivery occurred during the acute maternal illness the neonatologists
should be involved to treat and observe the baby appropriately

• If severe maternal complications arise then the woman may require
transfer to the intensive care unit for further monitoring and supportive
treatment

Midwifery Management and Care
• The woman should continue to be monitored for complications
• If infective, woman and baby should be isolated from other mothers and

babies on the ward but not from each other14

• Breast-feeding is not contraindicated and should be encouraged14

12.6 Chickenpox 159
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EXPLANATION OF CONDITION

Herpes simplex virus (HSV) can manifest itself in a variety of
different ways and can be due to primary infection, when the
virus is first encountered, or reactivation of the latent virus.

The clinical manifestations of a primary infection include:

• Gingivo-stomatitis – vesicles appear on the inside of the
mouth

• Herpetic whitlow – seen as a lesion on the fingers
• Conjunctivitis or keratitis (inflammation of the cornea)
• Genital herpes – as vesicular eruption on the genital area
• Neonatal herpes – as generalised infection (see below)

The virus then remains dormant in either the trigeminal or
sacral ganglion, until reactivated, causing recurrent infection.
This manifests itself in the form of cold sores (orolabial her-
pes), keratitis or recurrent genital herpes. Neonatal herpes is
caused by transmission to neonate at or around delivery and
is associated with a high morbidity and mortality3.

Orolabial herpes is usually caused by HSV type 1. Genital
herpes (GH) can be caused by HSV 1 or HSV 24. Symptoms of
GH include blistering and painful ulceration of the external
genitalia, which may involve the cervix and rectum, systemic
symptoms, e.g. myalgia, inguinal lymphadenopathy4. Sym-
ptoms are commoner in primary infection and often more
extensive. Prior infection with HSV 1 modifies the clinical mani-
festation of HSV 24. The patient may be asymptomatic or may
only present with systemic symptoms. Reactivation can be
provoked by stress, menstruation, and other viral infections.

The virus is spread by close person contact, kissing or sex-
ual contact, and there is a peak in the incidence during adoles-
cence due to kissing. Asymptomatic viral shedding occurs
with genital HSV 1 and 2 but more so with HSV 24. It occurs
most commonly in the first year after infection and can cause
transmission of the virus4.

COMPLICATIONS

Urinary Retention
• Catheterisation may be needed if conservative measures

(analgesics/topic anaesthetics) fail
• Suprapubic catheterisation is preferred to transurethral4

Herpes Hepatitis
• Most cases caused by primary HSV 2 infection
• Clinical features are:

– fever
– abdominal pain
– abnormal liver transaminases
– high mortality rate

• Treatment comprises iv antiviral therapy and hospitalisation5

Encephalitis/Meningitis
• This is a rare but serious complication
• Clinical features are:

– fever
– headache
– confusion

• Treatment with iv antiviral therapy required

Neonatal Herpes
• Can be caused by HSV 1 or HSV 2 and is characterised by

severe generalised infection in the neonate6

• Affected babies can present with:
– jaundice
– hepatosplenomegaly
– thrombocytopenia
– vesicular lesions on the skin

• Risk is greatest with primary GH during late pregnancy 
as the baby will not have acquired protective antibodies
from the mother3

NON-PREGNANCY TREATMENT AND CARE

Primary herpetic gingivo-stomatitis is treated by soft diet,
encouraging adequate fluid intake and analgesia, including
the use of local analgesic mouthwashes. Chlorhexidine
mouthwash will help to prevent secondary infection7. If the
lesions are severe, an antiviral, such as aciclovir, may be used
orally.7 Aciclovir cream can be used for cold sores (recurrent
orolabial herpes infection) and should be commenced at the
first sign of an attack, ideally before vesicles appear7.

For GH it is important that the diagnosis is made as this will
have implications for women if an episode were to occur in a
future pregnancy. Ideally it would be valuable to determine
whether the infection was due to HSV 1 or 2 as it would then
be possible to determine whether a future attack in pregnancy
was a primary infection with that type or a recurrence4. The
virus can be isolated and typed by swabs taken from the base
of an ulcer, ensuring that the swab is sent rapidly to the labor-
atory. The diagnosis can also be made by serological testing
but viral detection remains the method of choice4.

Primary or secondary GH is usually treated by an oral anti-
viral drug, e.g. aciclovir, and should be started within five days
of the onset of the episode7. These have been shown to decrease
the severity and duration of the episode and are more effective
than topical antiviral agents. General hygiene advice needs to
be given also and includes the use of saline baths4. Analgesia,
with or without topical anaesthetic agents, is often required4

and the patient advised to seek advice if they are unable to
pass urine. Hospitalisation may be required for complications.

If the patient experiences regular attacks of recurrent GH,
suppressive antiviral therapy may be required, e.g. with aci-
clovir. This should initially be used for up to a year and then
the recurrence frequency should be reassessed4. Patients
should abstain from sexual contact during an attack.

PRE-CONCEPTION ISSUES AND CARE

• If women are known to have a history of genital herpes
then reassurance should be given that the risk of transmis-
sion to the neonate with recurrent episodes is very small

• Women in whom there is no history of GH, but the part-
ner has a positive history, are advised to abstain from sex-
ual intercourse at times when he has a recurrence.6 This
will not completely prevent transmission to the woman,
as asymptomatic viral shedding at times when there is no
evidence of an attack can lead to transmission8. Use of
condoms has been proposed but not formally assessed4.

• Identifying women who are susceptible to acquiring 
primary GH in pregnancy by serological testing has not
been found to be cost effective in the UK9.

12.7 Herpes Simplex Virus

Incidence
Genital herpes in women has increased twenty-fold over
the last 30 years1

Neonatal herpes – 1.7 per 100,000 UK live births2

Risk for Childbearing
High Risk
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Pregnancy Issues
• Aims:

– give symptomatic relief of infection
– monitor for and treat any complications that

arise
– prevent neonatal herpes in the newborn

• Important to check for other sexually transmit-
ted diseases in cases of primary herpes

• Aciclovir has been shown to be safe in preg-
nancy with no evidence of maternal or fetal 
toxicity6

• Oral or iv aciclovir should be used in standard
doses in line with the clinical condition4

• A five day course of oral aciclovir should be used
for uncomplicated primary genital herpes

• In women who have had their first episode of
genital herpes in the first or second trimester or
for women who have recurrent genital herpes,
oral aciclovir taken for the last four weeks of
pregnancy can be given to prevent recurrence at
term10

• Determination of whether any episode is a pri-
mary infection or recurrence is extremely impor-
tant and has implications for the mode of
delivery (see below)

• Recurrences of genital herpes in pregnancy are
likely to be brief and uncomplicated

Labour Issues
The mode of delivery depends upon whether the
episode is primary or a recurrence and how near to
delivery the primary infection was.

When the first episode of genital herpes occurs at
the time of delivery and if the baby is delivered vagi-
nally in the presence of active lesions, the risk of
neonatal herpes is around 40%6. In view of this LSCS
is recommended if primary genital herpes occurs at
or up to six weeks prior to delivery.

LSCS may also be considered for women who
develop primary herpes earlier in the third trimester4.

For those women who opt for a vaginal delivery
despite having a recent history of primary genital
herpes, the risk of neonatal transmission should be
minimised by avoiding invasive procedures and
giving intrapartum iv aciclovir to the mother to
reduce maternal viraemia6. The baby should also be
treated with aciclovir after delivery6.

If a woman has a recurrence around the time of
delivery, the risk to the baby of neonatal herpes is
small11,12, and vaginal delivery is now considered
safe6. Any woman considering caesarean section for
recurrence of genital herpes at the time of delivery
needs to be made aware of the increased morbidity
associated with LSCS.

Postpartum Issues
• The neonatologists’ should be informed of any

women who delivered within six weeks of 
primary genital herpes infection, irrespective of
mode of delivery – and the baby observed and
treated appropriately6

• Care of the perineum is important in the pres-
ence of active lesions

• There is a risk of postnatal transmission of HSV
to the baby due to contact with HSV infection
such as orolabial herpes or herpetic whitlow6

Medical Management and Care

Primary genital herpes in pregnancy
• Swabs should be sent to confirm diagnosis and referral to a 

genitourinary physician made4

• A full screen for other sexually transmitted diseases should be
undertaken

• The woman should be given counselling, support and written
information4

Primary and chronic management of herpes in pregnancy
• Treatment with oral aciclovir should be considered and iv aci-

clovir used if the condition warrants this4

• The woman should be warned of the possible complications
and to report any deterioration in her condition

• Consideration of daily aciclovir in the last four weeks of preg-
nancy should be discussed with the patient, along with the need
for LSCS if infection has occurred within six weeks of delivery

Midwifery Management and Care
• A history of previous HSV should be obtained at booking and

the woman warned to report any symptoms of genital herpes if
they arise, in which case she should be referred for confirma-
tion, treatment and counselling

• General hygiene advice and advice regarding pain relief should
be given if an episode occurs

• Be aware of confidentiality issues including possibility of with-
holding details on patient-held records

Medical Management and Care
• Discuss the benefits of caesarean section if primary genital 

herpes occurs at, or within, six weeks of delivery; not the case if
the infection occurs in the first or second trimesters4,6

• If a woman has primary herpes during labour, or within the
previous six weeks, and opts for a vaginal delivery, then iv 
aciclovir should be given in labour and invasive procedures
such as fetal blood sampling, the use of fetal scalp electrodes
and instrumental deliveries avoided6

• Women who have a recurrence of genital herpes in pregnancy
should be reassured that vaginal delivery is safe and that in the
absence of active lesions there is no indication for a LSCS

• If a woman has active lesions of recurrent genital herpes at the
onset of labour then the mode of delivery should be discussed
with her, but she should be informed that the risks to the baby
are small and should be set against the risks of LSCS6

Midwifery Management and Care
• Examination of all women during vaginal assessment for any

possible sign of genital herpes should be made at the beginning
of labour4 and the medical staff alerted if any concerns

Medical Management and Care
• The baby should be assessed and the need for aciclovir in the

baby determined

Midwifery Management and Care
• Advice on perineal hygiene should be given and ensure ade-

quate bladder care
• Mothers, family members and health care worker with active

HSV infection, including ‘cold sores’, should avoid contact with
newborn babies6
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EXPLANATION OF CONDITION

In the past three years 15% of all UK maternal deaths have
occurred in women with a BMI >35 (half of these with BMI
>40). 52% of deaths occurred in women with a BMI >252.
Obesity is an increasing phenomenon worldwide, with 
non-pregnant rates of about 24% in the UK reported in 2006
by the Department of Health.

• Caused by excessive accumulation of fat within the fat
cells – result of discrepancy between energy intake and
energy expenditure

• A weight of 90 kg or above is considered obese, but this
definition alone is limited3, as an individual’s height
affects their level of obesity

• Generally, obesity is diagnosed using the body mass
index (BMI) classification as recommended by NICE:
weight in kilograms divided by the square of the height 
in metres (see Appendix 13)

• Obesity is defined as a BMI >30, with underweight as
<18.5, normal weight 18.5–24.9 and overweight 25–29.9.
Obesity can be further subdivided into obesity (BMI >30)
and extreme or morbid obesity (a BMI >40)

• Of similar significance is the distribution of body fat, espe-
cially an increased waist-to-hip ratio; thought to be more
valuable than weight alone and suggestive of disordered
glucose tolerance4

Obesity is also associated with:

• Gender – more common in women than men
• Postcode – there are more cases in the north of the country

than in the south of the UK
• Lifestyle – increasing sedentary occupations, reliance on

the car, fast food, etc.
• Mental wellbeing – depression may be linked with 

obesity
• Social class – rates of obesity increase as the social class

lowers
• Ethnicity – increased obesity seen in certain ethnic groups,

e.g. Afro-Caribbean
• Genetics – some obesity has an inherited component,

although this accounts for only a small proportion of cases

COMPLICATIONS

Obesity is a common risk factor in many conditions, especially:

• Metabolic (e.g. type 2 diabetes)
• Circulatory (e.g. cardiovascular disease)
• Degenerative (e.g. osteoarthritis)

These conditions are usually associated with advancing 
age, although with increases in childhood obesity the age of
presentation of many of these conditions is lowering.

Many of these diseases have a negative effect on life
expectancy and there are increased morbidity rates for 
individuals with obesity. The amplified health and social 

welfare costs for society in managing obesity-related con-
ditions is also a concern, especially due to the shifting popula-
tion demographics. Individuals with obesity also suffer from
discrimination directly attributed to their size, which may lead
to lower self-esteem and self-confidence; many individuals
with obesity report an overall poorer quality of life.

For women, obesity increases the risk of gynaecological
complications, e.g. endometrial cancer, infertility and menor-
rhagia through menstrual disturbances and ovulation dis-
orders. Small babies may be at greater risk of cardiovascular
disease in later life and this is compounded if the mother has 
a high BMI, although more research is needed5. Therefore,
weight loss to achieve a normal BMI has short- and long-term
health benefits.

NON-PREGNANCY TREATMENT AND CARE

The management aim is to attain a steady weight loss until
the BMI is within the normal range. Slow weight loss is more
sustainable in both the short- and long-term. This is achieved
through education about what constitutes a healthy diet and
eating patterns and lowered overall energy intakes.

Moderate exercise in combination with a well-balanced,
energy-restricted diet has been shown to increase weight-loss
success rates by:

• Increasing overall muscle mass (which consumes more
energy than fat)

• Producing a sense of wellbeing
• Depressing the appetite
• Increasing the overall metabolic rate

Studies have also shown that behavioural and cognitive 
therapy combined with the above can augment success 
rates6. Group therapy, e.g. Weight Watchers©, is also thought
to improve success rates.

Some obese individuals resort to surgery. There are two
main types of surgical techniques: restrictive, e.g. gastric
banding, and malabsorptive, e.g. stomach stapling. There has
also been renewed interest in diet pills, e.g. orlistat (a lipase
inhibitor) and sibutramine (a centrally-acting appetite 
suppressant), although these must be prescribed and super-
vised closely by the medical team and are contraindicated 
in pregnancy7.

PRE-CONCEPTION ISSUES AND CARE

Because of the strong association with maternal death, and
the problems outlined in this chapter, pre-conception advice
should be available for all women with a BMI >302.

In the presence of sub-fertility, to increase the chances 
of spontaneous conception through regular menses or to
increase the sensitivity of ovulation-induction techniques,
women with obesity are recommended to achieve a moderate
weight loss of at least 5%8.

13.1 Obesity

Incidence
Obesity is an increasing phenomenon worldwide
In pregnancy the incidence is around 18–19% in the UK1

Risk for Childbearing
High Risk – throughout the childbearing period, especially
if complications occur
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Pregnancy Issues
Obesity is a significant risk factor during
pregnancy and increases the risk of many
disorders that have a direct influence on
pregnancy outcome:
• Early miscarriage
• Gestational diabetes and pregnancy

hypertension/pre-eclampsia9,10,11,12

• Venous thrombo-embolism3

• Anaesthetic problems, e.g. tracheal intu-
bation or epidural/spinal insertion3

Especially if maternal complications develop,
the fetus/neonate is also at risk of:
• Neural tube defects12

• Late stillbirth3 and neonatal death13

• Fetal macrosomia14

• Fetal trauma3

• Neonatal Unit admissions

Obesity creates issues pertaining to the
value and reliability of certain aspects of
care during the antenatal period:
• Difficulties in performing amniocentesis3

• Difficulties in achieving venous access
• Difficulties in performing an abdominal

palpation15

• Difficulties in obtaining ultrasound data
for fetal anomalies16 and growth

Labour Issues
Obesity is a significant risk factor during the
intrapartum period:
• Increased rates of prolonged labour17

• Risks associated with macrosomia, e.g.
shoulder dystocia3,9

• Increased rates of operative birth3,18

especially for primigravida19

• Difficulties in undertaking instrumental
and operative procedures3,9

• Difficulty siting an epidural or spinal for
labour or caesarean section3

Postpartum Issues
Obesity has a direct influence on short and
long-term health and wellbeing, especially:
• Venous thrombo-embolism3

• Longer post-operative recovery and
increased rates of post-operative compli-
cations, e.g. infections of wound and 
urinary tract3

• Women who are obese during preg-
nancy exhibit a tendency to retain fat
centrally on their abdomens postnatally,
which may result in increased morbidity
and mortality in later life4

• Contraceptive choices will be influenced
by the presence of complications, and the
combined pill may not be as effective in
obese women

Medical Management and Care
• It is important to identify those women who have a condition directly

attributed to their obesity, in particular diabetes and hypertension
• The presence of related conditions will have a direct influence on their

care needs; a multi-disciplinary team approach to management during
pregnancy is advised2

• Follow local policies for antenatal anaesthetic referral
• Screening and management for conditions such as gestational diabetes

and hypertension should be offered

Midwifery Management and Care
• All women have their BMI calculated as part of a full risk assessment

performed at booking and women found to have a BMI >30 should be
referred to a consultant for shared care and be encouraged to book to
give birth in a consultant-led environment

• All women should receive advice about healthy eating in pregnancy4,
i.e. to be advised to ‘eat for appetite’, rather than ‘eat for two’

• A referral to a dietician is important for obese women
• Weight gain in pregnancy should be restricted to around 6 kg
• Strict dieting should be avoided
• Moderate exercise should be encouraged, unless the woman is experi-

encing other signs or symptoms, i.e. dyspnoea20

• Individualised advice, especially options for screening, is important,
taking into account the effects of weight on biochemical results

• Careful observation of the maternal and fetal status is important during
pregnancy to detect complications

• Ascertain mobility, and assess risks of potential intrapartum moving
and handling/environmental concerns in preparation for birth

• Midwifery support is important to foster self-esteem and self-
confidence

Medical Management and Care
• Encourage birth in a consultant-led environment
• Strongly consider thrombo-embolic prophylaxis21 (see Section 15.1)
• Consider the differences in labour progression in obese women before

resorting to augmentation17

Midwifery Management and Care
• Effective midwifery support in labour is important
• Encourage changes in maternal position throughout labour
• Avoid dehydration in labour (risk of venous thrombo-embolism)
• Observe progress/use partogram closely throughout labour
• Consider a fetal scalp electrode if there is difficulty with auscultation of

the fetal heart abdominally3

Medical Management and Care
• A multi-disciplinary approach to the management of conditions asso-

ciated with obesity is recommended
• Obesity in the presence of two other persisting risk factors should

prompt the need for thrombo-prophylaxis for 3–5 days22

Midwifery Management and Care
• May need increased post-operative analgesia18

• Encourage early mobilisation; continue thrombo-embolic prophylaxis
until fully mobile22

• Encourage and support breast-feeding to help mobilise fat stores: tailor
breast-feeding advice to meet individual needs; suggest underarm
positioning at the breast

• Referral to a dietician for support and advice regarding weight reduc-
tion – but avoid strict dieting, especially if breast-feeding

• Consider referral for cognitive and behavioural therapy and consider
providing extended midwifery postnatal care23
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EXPLANATION OF CONDITION

Phenylketonuria (PKU) is an autosomal recessively inherited
metabolic disorder, caused by mutations in the gene for 
phenylalanine hydroxylase, found on chromosome 12. Pheny-
lketonuria, as a disease, was first recognised in the 1930s, 
but maternal PKU syndrome as a complication was not 
documented until the 1950s2.

There are two main types of phenylketonuria:

1. Classical phenylketonuria – the more serious form of the
disease, discussed below

2. Hyperphenylalaninaemia – a less severe form, with lower
serum phenylalanine levels and fewer complications

Phenylalanine hydroxylase is an enzyme produced by the
liver that converts the amino acid phenylalanine, which is
found in dietary protein, to another amino acid called tyro-
sine. Amino acids are important building blocks for proteins,
which are vital for growth and wellbeing. In individuals 
with PKU, phenylalanine and its by-products accumulate in
the body and will result in neurological symptoms and irre-
versible damage to nerve cells within the developing brain
and nervous system.

As this is a recessively inherited disorder3:

• A woman with PKU whose partner does not carry the
affected gene for PKU will produce unaffected children
– the couple will always pass on the affected gene to

their infants, who will be carriers
– carriers do not exhibit signs of PKU – a child would

need to inherit both affected genes to inherit and
express symptoms of PKU

• A woman with PKU whose partner also carries an
affected gene for PKU will have a 1 in 2 chance of having
an affected child

• If a woman’s partner also has PKU, all children conceived
will have PKU

• Individuals who are both carriers of the PKU gene will
have a 1 in 4 chance of conceiving a child with PKU

COMPLICATIONS

Complications will occur in affected individuals unless
screening to detect the condition and management to control
the condition is instigated. The earlier treatment begins the
less affected the child will be; some limited evidence suggests
that the diet should be modified within the first month of life
for best results4.

A neonate will appear normal at birth, as the mother will
process phenylalanine through her bodily systems. Symp-
toms in untreated, affected infants will begin to appear from
four months of age onwards. These include:

• Abnormal movements
• Developmental delay
• Decreased muscle tone
• Difficulty walking

• Microcephaly
• Learning disabilities
• Seizures
• Psychosis
• Reduction in IQ
• Skin conditions, e.g. eczema
• Pale skin

Attention deficit hyperactivity disorder (ADHD) is also 
associated with biological insults such as PKU; this is thought
to be dose-related and associated with high levels both before
birth and in the neonatal period5.

NON-PREGNANCY TREATMENT AND CARE

All mothers of newborn infants are offered screening for the
condition in their baby within the first week of life1.

Treatment of affected infants consists of a low phenylala-
nine diet and a supplement of synthetic amino acids (protein
substitutes) and vitamins, minerals and trace elements, 
with food exchanges. This modified diet should continue
throughout childhood and some studies suggest this should
continue into adulthood6. Foods that are naturally high in
phenylalanine include meat, dairy produce and nuts, while
foods that are low in phenylalanine are generally fruit and
vegetables and are considered to be phenylalanine-free
foods7. A traffic-light approach to foods is taken.

The diet is restrictive and studies have shown that it is
difficult to adhere to8; social support has been shown to
improve compliance so support by the midwife in pregnancy,
as part of the multi-disciplinary team, is crucially important.

Gene therapy, as an alternative to dietary management, is
in the experimental stage and may be available in the future9.

PRE-CONCEPTION ISSUES AND CARE

To prevent maternal PKU syndrome women with PKU are
advised to return to the restricted diet when planning to con-
ceive or as soon as possible when pregnant.

This has been shown in many studies to prevent or lessen
the effects on the neonate10,11,12. It can take 1–2 weeks to
reduce phenylalanine levels to a therapeutic range of 60–200
mmol/l on commencing the diet.

As many pregnancies are unplanned the advice to remain
on the restrictive diet during adulthood6 is important for
women of child-bearing age as the aim is to achieve low blood
phenylalanine levels early, ideally pre-conception.

13.2 Phenylketonuria

Incidence
1 in 10,000 live births worldwide, but more common in
Caucasian races1

Risk for Childbearing
High Risk – for pre-conceptual, antenatal and neonatal care
Low Risk – for labour
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Pregnancy Issues
Women with PKU who have not continued
on their low phenylalanine diet need to
resume the diet ideally pre-conceptually or
as early as possible antenatally10,11,12. This
lessens the risk of maternal PKU syndrome,
which can affect the fetus and increase the
risk of:
• Congenital heart disease13

• Microcephaly
• Cranio-facial abnormalities
• Intrauterine growth restriction (IUGR)

The frequency and severity of abnormality
rises with increasing phenylalanine levels11.
• It is important to maintain blood

phenylalanine levels at <200 μmol/l3,8

• Untreated levels of phenylalanine of
1200 μmol/l have been reported

• Women who are given increased support
tend to attain earlier metabolic control8

The woman is allowed around 3–6
exchanges daily in the first 20 weeks, but
this may be increased in the latter half of
pregnancy, under dietetic advice. It is also
essential that the woman with PKU eats
significant calories to maintain metabolic
control and avoids catabolism, where the
body will breakdown protein and release
phenylalanine14.

Labour Issues
There are no special requirements for
women with PKU during labour. Place of
birth and care in labour will depend on the
presence of complications, e.g. IUGR.

Babies of women with PKU are not
screened immediately after birth, as levels
of phenylalanine are higher immediately
after birth and would result in false-
positive screening results3.

Postpartum Issues
The routine screening of all neonates for
PKU by the Newborn Blood Spot Screening
Test began in 1969. The neonatal screening
test that is offered to all babies between 
5–8 days will detect almost 100% of the
cases of PKU. As this is a screening test, any
babies who screen positive will need diag-
nostic follow-up. Screening for all neonates
has been shown to be cost-effective15.

Breast-feeding of babies with PKU is 
not prohibited, but supplements of 
phenylalanine-free formula feeds are
required to lessen the risk of neurological
damage.

A low phenylalanine diet should be 
commenced within the first month of life to
lessen the effects of the condition4.

Medical Management and Care
• Pre-conception care is essential to optimise maternal levels before 

conception
• In women with PKU who conceive on normal diets, early recourse to

the restrictive diet has been shown to reduce fetal effects
• Referral to wider multi-disciplinary team as necessary, e.g. physician,

dietician, geneticist, clinical nurse specialist
• Early booking facilitates first and second trimester screening for asso-

ciated congenital abnormalities and appropriate counselling
• Serial ultrasound assessment to screen for IUGR

Monitoring of PKU status is advised
• Twice-weekly phenylalanine self-blood-testing by the woman
• Regular venous blood testing, i.e. Hb, FBC, copper, zinc, selenium, 

calcium, albumin, phosphates, ferritin, vitamin B12 and tyrosine
• Monthly 24-hour phenylalanine profile

Midwifery Management and Care
• Support by a known midwife may help dietary compliance rates and

attendance at clinics, which will improve pregnancy outcomes16

• Shared care is necessary during the antenatal period
• Place of birth is dependent on presence of fetal complications, e.g.

IUGR when birthing in a consultant-led environment with neonatal
unit facilities would be advised

• If no complications develop by term then giving birth in a midwifery-
led environment may be possible

• Full information on risks and management, both through discussion
and in written format should be provided

• If antenatal in-patient care is needed, attendance to diet is vitally import-
ant, so seek advice from a dietician on admission

Medical Management and Care
• No significant implications for delivery
• Babies will require neonatal assessment at delivery

Midwifery Management and Care
• Decisions about the place of birth are dependent upon the presence or

absence of complications
• Complications should be managed in accordance with local unit 

guidelines
• Provide good-quality, midwifery-led care for low-risk women

Medical Management and Care
• Re-affirm the need for pre-conception care ahead of any further preg-

nancies

Midwifery Management and Care
• Ensure all women are informed about the Newborn Blood Spot

Screening Test – this subject should be discussed antenatally as well 
as pre-test, giving women and their partners adequate time to ask 
questions

• Women whose infants have PKU can still breast-feed and should be
supported

• A small study suggests that alternate feeds of a phenylalanine-free for-
mula feed, rather than at every feed, would allow for breast-feeding17

• If a woman with PKU chooses to revert to a ‘normal’ diet postnatally,
this circumstance should not preclude her breast-feeding3

• Women with PKU should be reminded, in the late postnatal period,
about the value of pre-conceptual care for a prospective pregnancy

13.2 Phenylketonuria 167
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13 Metabolic Disorders

ESSENTIAL READING

Department of Health (2006) Care Pathways for the Man-
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www.dh.gov.uk/asserRoot/04/13/44/12/04134412.pdf

Lewis, G. and Drife, J. (2002) CEMACH 6th report: Why
Mothers Die 2000–2002 Confidential Enquiries into Maternal
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NICE (2003) Antenatal Care Clinical Guideline No. 6
www.nice.org
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Labour and After Vaginal Delivery – Guideline No. 37
www.rcog.org

RCOG (2001) Thromboembolic Disease in Pregnancy and
the Puerperium: Acute Management – Green Top Guideline
www.rcog.org

PATIENT ORGANISATIONS

Weight Wise
www.bdaweightwise.com

The Obesity Awareness and Solutions Trust (TOAST)
The Latton Bush Centre
Southern Way
Harlow
Essex CM18 7BL
www.toast-uk.org.uk

The National Society for Phenylketonuria
(Charity Number: 373670)
www.nspku.org

PKU.com
www.pku.com

Children’s PKU Network
www.pkunetwork.org

PKU Teens – It’s all in the genes!
www.pkuteens.co.uk

USEFUL WEBSITES

Association for the Study of Obesity
www.aso.org.uk/portal.aspx

National Obesity Forum
www.nationalobesityforum.org.uk/

UK Newborn Screening Programme Centre
www.newbornscreening-bloodspot.org.uk
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EXPLANATION OF CONDITION

Iron deficiency is the commonest cause of anaemia amongst
women of child-bearing age and in particular pregnant
women (51%) worldwide2.

Symptoms vary from mild tiredness to potentially hazar-
dous palpitations, breathlessness or symptoms of high-
output cardiac failure. In humans, mineral iron is present in
all cells and carries oxygen to the tissues from the lungs in the
form of haemoglobin (Hb), facilitating oxygen use in muscles
such as myoglobin, and also transportation of cytochromes
within cells for enzyme reactions in tissues.

Women have approximately 2.3 g total body iron of which
most (80%) is found in the red blood cell mass as haemoglobin
(Hb). Total body iron is determined by intake, loss and 
storage of this mineral. Any iron not in use is stored as the 
soluble protein complex ferritin, present primarily in the
liver, bone marrow, spleen and skeletal muscle. Normal
absorption mechanisms in the gastrointestinal system of the
body are required to maintain the balance between functional
iron (Hb) and stored iron (myoglobin) levels. The body is able
to absorb 1–2 mg iron daily from the diet, with the aid of
absorption enhancers in the diet and a satisfactory rate of red
blood cell production. The main factor controlling iron
absorption is the amount of iron stored in the body and the
type of iron in one’s diet3.

Anaemia results in a reduction in the oxygen-carrying
capacity of the blood. Iron deficiency anaemia is defined 
by a low serum ferritin concentration of <30 μg/l and
haemoglobin <11.0, 10.5 and 11.0 g/dl in the first, second 
and third trimesters respectively2,4,5. Red blood cells are
microcytic and hypochromic on microscopic examination.
Iron deficiency anaemia arises from an increase in iron
requirements or inadequate iron absorption.

Iron requirements are increased to deal with:

• Growth
• Menstruation
• Blood loss/donation
• Pregnancy
• Haemolytic disorders
• Drugs that cause haemolysis (e.g. antiretrovirals)
• Genitourinary tract infections
• Hookworm infestation

Anaemia caused by inadequate iron absorption occurs from:

• Diet low in haem iron
• Malabsorption
• Gastric surgery
• Malaria infection resulting in poor use of dietary iron

The amount of functional iron in the body and the concentra-
tion of the iron-containing protein Hb in circulating red blood
cells are measured by two simple blood tests, Hb and haemat-
ocrit and ferritin concentration.

Haemoglobin Concentration and Haematocrit
Haemoglobin and haematocrit (HCT) are both late indicators
of anaemia. Haematocrit indicates the proportion of whole
blood occupied by the red blood cells, and falls only after the
Hb concentration has also fallen. Mean cell volume (MCV) is
also important as it falls in iron deficiency, but needs further
testing to distinguish from other causes of microcytosis (see
Section 14.3 Thalassaemia).

Serum Ferritin Concentration
Serum ferritin concentration is an early indicator of the status
of iron stores and the most specific indicator of depleted iron
stores routinely available. A serum ferritin concentration 
of ≤30 μg/l confirms iron deficiency among women who test
positive for anaemia on the basis of Hb concentration or
haematocrit6. Serum ferritin can be raised in infection 
and may need repeating for a definitive diagnosis of iron
deficiency. Caution is advised in interpretation of normal 
levels in pregnancy since a low normal level (30–50) may 
still indicate iron deficiency. Use of other tests should be
confirmed with local laboratories.

COMPLICATIONS

Iron deficiency can interfere with vital body functions leading
to morbidity and mortality including:

• Palpitations
• Tiredness
• Irritability
• Depression
• Breathlessness
• Poor memory
• Muscle aches
• Poor appetite
• Cardiac failure
• Increased vulnerability if small amounts of blood are lost

NON-PREGNANCY TREATMENT AND CARE

Encourage iron-rich foods in the diet and treat with iron sup-
plementation 60–120 mg/day for four weeks7. If no response
to treatment, investigate using other tests: reticulocyte 
count and serum ferritin concentration. Conditions such as
sickle cell trait or thalassaemia minor in women of African,
Mediterranean or Southeast Asian ancestry cause mild
anaemia unresponsive to iron therapy. The normal Hb level
for this group can be as low as 10 g/dl, however the lowest
normal Hb in healthy non-pregnant women is defined as 
12.0 g/dl2. Iron absorption can be increased in a vegetarian
diet by careful planning of meals to include other sources of
iron and enhancers of iron absorption8.

PRE-CONCEPTION ISSUES AND CARE

A non-pregnant woman of reproductive age has an average
iron requirement of 1.3 mg/day. This increases when 
pregnant by an extra requirement of 3.0 mg/day mainly for
increases in maternal red cell mass, placental and fetal
growth, blood loss at delivery, physiological intestinal blood
loss and menstruating loss over the child-bearing years. A
further iron requirement of 6–8 mg/day occurs after 32
weeks’ gestation.

Provide culture-specific dietary advice with information
on iron body stores and avoidance of absorption inhibitors,
e.g. tea, bread and chapatti. A reliable system for investiga-
tion of anaemia and monitoring of response to treatment is
paramount2.

14.1 Iron Deficiency Anaemia

Incidence
5–10% pregnant women from industrialised countries1

Risk for Childbearing
Variable Risk
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Pregnancy Issues
• Prevention of anaemia by early recog-

nition of iron deficiency in those at risk 
is paramount

• Anaemia in the third trimester increases
the risk of poor recovery from blood loss
at birth, as well as tachycardia, shortness
of breath and maternal exhaustion

• Parenteral iron, intravenous or intra-
muscular, is used in cases of non-
compliance or malabsorption, but 
contraindicated in cases of allergy

• A rise in reticulocyte counts and Hb 
of 0.8 g/dl/wk occurs 5–10 days 
after starting oral iron treatment9; the
increase in Hb is similar for parenteral
iron10

• In pregnant women with severe
anaemia, there may be an increase in 
the risk of pre-term delivery, low birth
weight and a possible increased peri-
natal mortality rate

• Randomised controlled trials have been
inconclusive on the effect of universal
iron supplementation in pregnancy 
versus adverse maternal and fetal 
outcomes11

Labour Issues

Risk of:
• Maternal exhaustion
• Exacerbation of anaemia by excessive

blood loss:
– multiple birth
– prolonged labour
– instrumental delivery
– caesarean section
– grand multiparity

• Shortness of breath
• Tachycardia

Postpartum Issues

Maternal considerations
• Mother is at risk of:

– postpartum haemorrhage
– infection
– poor wound healing
– postnatal depression
– lethargy
– breast-feeding difficulties

• Mother requires return of Hb to normal
level before planning further pregnancies

Neonatal considerations
• Fetus obtains iron from placental trans-

fer regardless of maternal iron stores,
hence is unlikely to be anaemic

• Potential for IUGR or pre-term neonate
with associated problems

Medical Management and Care
• Assess cause of anaemia by adequate dietary and medical history and

appropriate testing
• Prescribe ferrous sulphate 200 mg 2–3 times daily, or a proprietary

combined iron and folate tablet with a higher elemental iron content
until Hb normalises and thereafter to replenish stores

• If required, im or iv dose is calculated according to iron deficit and
body weight

• Administer iron dextran or sucrose iv in 0.9% sodium chloride infusion
as total or divided doses

• Consider blood transfusion only if severe anaemia in a situation with a
high risk of blood loss (blood products and transfusion are outlined in
Appendix 14.1 and refusal of transfusion in Appendix 14.2)

Midwifery Management and Care
• Severe/chronically anaemic women to be booked at consultant unit
• Encourage pregnant women to eat iron-rich foods and foods that

enhance iron absorption, such as orange juice, and provide women
with information on nutrition in pregnancy12

• Inhibitors of iron absorption include polyphenols (in certain vegeta-
bles), tannins (in tea), phytates (in bran) and calcium (in dairy products)

• Iron tablets should be taken one hour away from food, and with orange
or apple juice

• Screen all women at booking visit and at 28 weeks’ gestation13

• Women with known anaemia need testing at each antenatal visit
• Ensure anaphylactic emergency treatment is available during par-

enteral iron administration
• Treat selectively with iron1,7 and folate preparations14 and if needed

reduce gastrointestinal complaints15 with low dose5 slow release oral
preparations

Medical Management and Care
• Group and save serum on admission to labour
• Assess risk factors for excessive blood loss

Midwifery Management and Care
• Care in consultant-led unit
• Active third stage of labour – Syntometrine and IVI of oxytocin
• Await FBC results before advocating eating and drinking in labour
• Vigilant monitoring of labour progress
• Prompt referral to obstetrician if slow progress develops
• Avoid directed pushing where possible
• All perineal trauma to be sutured

Medical Management and Care
• Reassure mother that the baby is unlikely to be anaemic
• Continue the maintenance dose of oral iron for up to 3 months post-

partum to replenish stores
• See algorithm for management (see Appendix 14.3)

Midwifery Management and Care
• Be alert for signs of postpartum haemorrhage, infection and side effects

of iron supplementation
• Postnatal assessment – FBC to identify any extra requirements
• Promote breast-feeding realistically with options to rest, e.g. express

breast milk so that baby can be fed by other family members
• Consider social circumstances and use support such as Home Start, 

family and friends for basic housework
• Reassure mother that baby unlikely to be anaemic and advise an iron-

rich diet to improve iron stores (see Patient Organisations)
• Be alert for signs of postnatal depression and continue postnatal visit-

ing if indicated
• Contraceptive advice to ensure adequate spacing of pregnancies
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EXPLANATION OF CONDITION

Megaloblastic anaemia is an acquired condition characterised
by macrocytosis – the mean cell volume (MCV) of the red
blood cells (erythrocytes) is above the normal range of 80–95
femtolitres (fl). It is called megaloblastic because the develop-
ing red blood cells in the bone marrow are larger than normal
and have immature nuclei. A full blood count may reveal an
increased number of immature red blood cells (megaloblasts)
in the blood, reduced platelets and haemoglobin levels un-
responsive to treatment with iron supplements, as well as the
raised mean cell volume.

Megaloblastic anaemia is usually caused by deficiency of
folic acid or vitamin B12 (cyanocobalamin), but more rarely
may be drug-induced or associated with myelodysplastic synd-
rome. It is also possible to see a non-megaloblastic macrocytic
picture in liver disease, hypothyroidism and alcoholism.

In pregnancy a relative macrocytosis is common and 
normal.

Folate deficiency is associated with nutritional and socio-
economic status2 and may cause complications in pregnancy.
Megaloblastic anaemia develops insidiously following:

• Poor dietary folate intake
• Excessive alcohol consumption3,4

• Increased cell turnover due to:
– pregnancy (demands of mother and fetus)
– chronic haemolytic anaemia (e.g. sickle cell anaemia,

hereditary spherocytosis)
– chronic inflammatory conditions

• Renal loss
– chronic renal failure
– dialysis

• Malabsorption disorders, e.g. gluten-induced enteropathy
(coeliac disease)

• Drug-induced
– some anticonvulsants
– sulfasalazine
– methotrexate

Mainly stored in the liver, cellular folates help to build DNA
and protein in all tissues. This includes those required for
growth of the fetus, placenta, maternal red cell mass and uter-
ine development in pregnancy. Folate is found in beans, rice
and green vegetables and some food stuffs have folic acid
supplemented.

Vitamin B12 deficiency is caused by veganism or poor-
quality diet, pernicious anaemia, gastrectomy or ileal resection
(as occurs with Crohn’s disease).

COMPLICATIONS

The consequences of true megaloblastic anaemia include:

• Pallor and jaundice
• Increasingly severe anaemia

• Heart failure
• Pancytopaenia (low white cell and platelet counts)

Other complications of vitamin B12 deficiency include:

• Neuropathy involving peripheral nerves and spinal cord
• Psychiatric disturbances
• Visual disturbance
• Fetal neural tube defects

Both deficiencies can cause epithelial disturbance, e.g. the
smooth painful tongue (glossitis), and, if low serum homo-
cysteine levels are present (part of this metabolic pathway),
arterial obstruction and venous thrombosis.

NON-PREGNANCY TREATMENT AND CARE

Advise a diet rich in vitamin B12 and folate, such as cheese,
cereals, leafy green vegetables, fortified cereals, fruit and egg
yolks. The recommended daily intake of folate is 3 micro-
grams per kilogram of body weight for non-pregnant and
non-lactating women.

A daily intake of 5 mg folic acid is recommended for
women with hereditary haemolytic disorders, epileptics 
on anticonvulsants and women of reproductive age with a 
family history of neural tube defects who are planning a 
pregnancy4,5,6.

PRE-CONCEPTION ISSUES AND CARE

Estimated dietary requirements of folates in pregnancy 
are 100–600 micrograms/day with an average daily intake of 
237 micrograms/day7,8.

An association exists between periconceptual folic acid
deficiency and neural tube defect, cleft lip and cleft palate in
the fetus5, hence the recommended folic acid supplementa-
tion of 400 micrograms/day for the first three months pre-
conceptually and throughout the first trimester4,9.

A daily oral supplementation of 5–15 mg folic acid is 
recommended for those with a previously affected fetus and
family history of neural tube defects and to epileptics4,10.

Other factors such as genetic factors, pre-conceptual 
diabetes and first trimester hyperglycaemia and drugs such
as sodium valproate used for epilepsy also contribute to the
development of megaloblastic anaemia. Also relevant are the
increased demands of pregnancy, multiple pregnancy, grand
multiparity or frequent pregnancies3 which may exacerbate
other factors or in extreme cases precipitate megaloblastic
anaemia.

14.2 Megaloblastic Anaemia

Incidence
Complicates a third of pregnancies worldwide
UK incidence is 0.2%–5%1

Risk for Childbearing
Variable Risk
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Pregnancy Issues
It is important to remember that both macro-
cytosis (raised MCV) and low B12 levels 
(normal range in pregnancy down to 
150 micrograms/l) are most likely to be 
normal in pregnancy.

With megaloblastic anaemia the drop in
haemoglobin and platelet levels is exagger-
ated, however serum ferritin can remain
normal2. Leucopenia1, which is worsened
when there is infection, is present.

Folate deficiency is associated with:
• Cervical dysplasia
• Loss of appetite and maternal weight

loss
• Glossitis
• Increased risk of neural tube defects
• Increased risk of fetal cleft palate
• Intrauterine growth restriction (IUGR)

Vomiting in pregnancy makes the increased
demands of pregnancy worse, especially in
the presence of multiple pregnancy, where
there is more folate transfer from mother to
fetus11 leading to further depletion of folate
stores.

Average daily folate requirements rise 
in pregnancy from 50 micrograms/day to
400 micrograms/day which can be met
through a normal diet. However, note that
folates are vulnerable to heat, being easily
destroyed during cooking.

Labour Issues
• Increased risk of prematurity and low

birth weight in severe cases
• Risk of postpartum haemorrhage exists
• Maternal tiredness is more likely at the

onset of labour

Postpartum Issues
• Human milk has a folate content of 

5 micrograms/dl, therefore red cell
folate levels are further depleted in 
lactating women

• Women with folate deficiency diagnosed
prenatally should continue supplemen-
tation for several weeks postpartum

• Adequate inter-pregnancy interval is
advised to encourage woman to fully
recover and maintain good folate reserves

Medical Management and Care
• Full blood count – assess serum and red cell folate levels9

• Mild/moderate anaemia – synthetic oral folic acid 5–10 mg/day
• Folic acid oral or im supplement may be prescribed
• Vigilant screening for congenital abnormalities – ultrasound scan
• Further investigations for associated conditions if megaloblastic

anaemia presents for the first time in pregnancy4, but ensure this is true
megaloblastic anaemia; obstetrician may need to liaise with physi-
cian/haematologist

• Infection screening may be indicated
• IUGR – consider serial ultrasound scanning
• NICE recommend routine supplementation of oral folic acid 

400 micrograms/day prior to pregnancy and in the first trimester9

Midwifery Management and Care
• Midwife to take thorough booking history to identify any current 

treatment and co-existing conditions that may influence megaloblastic
anaemia, e.g. haemoglobinopathies, dietary restriction

• All such mothers should be booked at a consultant unit
• Weigh at each antenatal appointment if there is any suggestion of

weight loss or loss of appetite
• Conduct a nutritional assessment referring to a dietician if indicated
• Promote a folate-rich diet and taking of prescribed supplements
• Encourage attendance at antenatal parent education with an emphasis

on food preparation
• Assess for signs of infection and refer for treatment promptly
• Severe anaemia is treated with folic acid 5–10 mg/day im, oral iron and

blood transfusion
• Counselling about the increased risks of congenital anomalies is

advised if confirmed folate deficiency
• Be alert for IUGR and refer as appropriate
• Be alert for APH and advise mother to seek prompt help if symptoms

present, including giving of emergency telephone numbers
• Prepare mother for the possibility of blood transfusion in labour

Medical Management and Care
• If symptomatic anaemia presents, repeat full blood count with cross-

matched blood available if needed
• No specific recommendations in labour and birth if blood count is 

stable

Midwifery Management and Care
• Encourage mobilisation and maintain hydration to combat tiredness
• Actively manage third-stage labour to reduce blood loss at birth, espe-

cially if symptoms of anaemia persist
• Alert neonatal team if premature birth is imminent

Medical Management and Care
• Indices of folate metabolism return to pre-pregnant values within six

weeks of delivery
• Haematological follow-up may be needed

Midwifery Management and Care
• Continue to promote a diet rich in folates
• Full blood count to determine haemoglobin status, red cell folate 

concentrations, reticulocyte count and blood film recommended if
symptomatic anaemia occurs

• Provide contraceptive advice and consider further discussion with
women suffering from epilepsy and malabsorption disorders

• Continuation of folate supplementation advised for those with 
hereditary haemolytic disorders and epilepsy

14.2 Megaloblastic Anaemia 173
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EXPLANATION OF CONDITION

Thalassaemia is an autosomal recessive inherited disorder of
haemoglobin synthesis, prevalent in population groups that
originate from Africa, the Caribbean, the Mediterranean,
Southeast Asia and the Middle East3.

Adult haemoglobin consists of two pairs of alpha (α) and
beta (β) globin chains per haem complex. The α-globin chain
production is controlled by four genes located on chromo-
some 16 and β-globin chain production is controlled by two
genes located on chromosome 11. Individuals inherit two α
genes and one β gene from each parent4.

There are three types of haemoglobins present at birth, 
produced from the pairing of α, β, γ (gamma) or δ (delta)
globin chains:

1. Haemoglobin A (α2β2) – 97%
2. Haemoglobin A2 (α2δ2) – 2%
3. Haemoglobin F (α2γ2) – 0.5%

Thalassaemia is caused by the inheritance of a defective 
α- or β-globin gene. This results in a reduced rate of globin
chain formation and red blood cells (RBC) with inadequate
haemoglobin (Hb) content. The thalassaemias are classified
by the defective gene inherited3 and further sub-classified by
the reduction of globin chains produced.

α-thalassaemias
Characterised by defective production and number of func-
tional α-globin chains:

• αα-thalassaemia trait (α-thal+)
– inheritance of one defective α gene
– clinically undetectable

• αα-thalassaemia intermedia
– inheritance of two defective α genes
– mainly asymptomatic
– α-thalo trait: both defective genes inherited from one

parent
– homozygous α-thal+ trait: one defective gene is inher-

ited from each parent
• Haemoglobin H disease (HbH)

– inheritance of three defective genes resulting in rapid
RBC haemolysis and mild/moderate anaemia

• Thalassaemia major (homozygous α-thalo)
– all four α genes are absent and substituted by the four

γ-globulin chains
– the resultant Bart’s haemoglobin (Hb Barts hydrops) is

incapable of oxygen exchange at tissue level
– this hydropic fetus requires intrauterine transfusions

to survive and will be transfusion dependent for life

β-thalassaemias
Characterised by defective production of β-globin chains:

• ββ-thalassaemia minor
– a carrier state caused by the inheritance of one defect-

ive β
– characterised by a mild microcytic anaemia

• ββ-thalassaemia intermedia
– moderate homozygous β-thalassaemia where both

inherited genes are defective
– individuals are less likely to require blood transfusions

• Clinical findings include:
– enlargement of heart, liver and spleen
– bone deformities due to bone marrow expansion

• ββ-thalassaemia major
– inheritance of both defective genes resulting in a

severe homozygous β-thalassaemia
– severe haemolysis of red blood cells
– life-threatening anaemia requiring chronic blood

transfusion therapy

Diagnosis
Diagnosis is by identifying high risk groups5 and performing:

• Full blood count – reveals low mean corpuscular haemo-
globin (MCH <27 pg) and a low mean cell volume 
(MCV <75 fl)

• Bone marrow examination – reveals microcytic, hypo-
chromic red blood cells

• Haemoglobin analysis – elevated HbA2 levels

COMPLICATIONS

• Severe haemolysis and anaemia
• Bone marrow expansion
• Elevated cardiac output and severe cardiac impairment
• Endocrine, splenic and hepatic dysfunction
• Megaloblastic anaemia, iron overload in organs

NB: Those with ‘trait only’ have anaemia of variable severity.

NON-PREGNANCY TREATMENT AND CARE

Screening involves the identification of at-risk groups from
history taking – ethnicity of woman, family origins, medical
history, paternal screening, full blood count, haemoglobin
analysis1,5. Further investigations include cardiology assess-
ment, blood-borne infection screening, maternal antibody
and iron overload levels.

Treatment
• Oral iron if low ferritin levels; avoid parenteral iron
• 5 mg folic acid daily
• Transfusion therapy for severe anaemia
• Iron chelation therapy with desferrioxamine (25–50 mg/

kg) infusion pump overnight for 10–12 hours; removes
iron from tissues and reduces organ damage caused by
iron overload

• Desferrioxamine is given daily through the abdominal
wall subcutaneously

PRE-CONCEPTION ISSUES AND CARE

• Accumulation of iron stores in the heart, pancreas and
thyroid can lead to cardiomyopathy, type 1 diabetes and
hypothyroidism, hence screening is indicated

• Levels of iron overload are measured through gall blad-
der and biliary tract assessments

• Those with major thalassaemia infertility problems caused
by chronic iron overload in the ovaries and pituitary gland
can be treated with ovulation induction

• Assisted conception, pre-implantation, prenatal diagnosis
and surgical termination of pregnancy should be discussed

• Multi-disciplinary care from haematology, genetic coun-
selling, physiotherapy and maternal–fetal medicine

• Iron chelation programme should be optimised

14.3 Thalassaemia

Incidence
Over 700 people in UK are estimated to have 
β-thalassaemia major1,2

Risk for Childbearing
High Risk – thalassaemia major
Low or Variable Risk – all other thalassaemias
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Pregnancy Issues
There is a 1:4 chance of a child inheriting a
major condition from parents who are both
healthy α, β or sickle cell carriers.

Diagnostic tests
Tests are offered to determine fetal risk and
include:
• DNA analysis of chorionic villi
• Fetal blood sample or amniotic fluid3

Risk of pregnancy complications
• Thrombo-embolic disease
• Congestive heart failure caused by iron

deposits in heart; increases maternal
mortality by 50%6

• Damage to liver, renal and endocrine
organs due to iron overload

• Diabetes more likely
• Increased transfusion requirements
• Haemolytic disease of the newborn
• Intrauterine growth restriction
• Spontaneous abortion caused by wors-

ening de-oxygenation of placental tissue
• Maternal red blood cell allo-antibodies
• Anaemia
• Pre-eclampsia (Hb Bart’s hydrops)

Labour Issues
Thalassaemia major mothers are at risk of:
• Pre-term labour
• Fetal hypoxia
• Maternal hypoxia and exhaustion
• Raised blood pressure
• Delivery difficulties – hydropic fetus and

placenta and maternal bone deformities
• Potential for postpartum haemorrhage

(PPH)

Postpartum Issues
Neonate with thalassaemia major at risk of:
• Pre-term birth
• Low birth weight
• Fetal haemolytic anaemia
• Feeding problems
• Jaundice, enlarged liver and spleen
• Failure to thrive in first year

Mother at risk of:
• Poor wound healing
• Infection due to severe anaemia
• PPH and worsening of anaemia
• Depression

Medical Management and Care
• Counselling depends on whether the risks are fetal or maternal or both

– discuss the potential perinatal outcomes of antenatal tests and avail-
able options for ongoing pregnancy and care

• Specialist haematologist involvement – discuss transfusion therapy for
treatment of worsening Hb levels

• Iron chelation is contraindicated in pregnancy, therefore implement
aggressive iron chelation programme prior to conception7

• Serial ultrasound assessments for fetal anaemia, growth and placental
pathology6,5

• Maternal surveillance includes:
– MRI scanning to assess iron overload in maternal organs8

– echocardiography to exclude cardiomyopathy
– regular assessment of blood antibody levels, liver and thyroid func-

tion tests
• Discuss risks for continuing pregnancy and birth options

Midwifery Management and Care
• Book at consultant unit, discussing high-risk care and birth options
• Assess for blood-borne infections, haemoglobin levels and full blood

count to determine severity of maternal anaemia
• Assess for signs of pre-eclampsia – blood pressure measurements and

urinary microscopy and culture
• Treat iron and folic acid deficiency anaemia as prescribed9 to meet the

increased demands of pregnancy and increased turnover of red blood
cells in bone marrow; caution with the use of iron in β major is advised7

• Provide dietary advice to enhance folate intake (see Section 14.2)
• Be vigilant for signs and symptoms of a reaction to transfusion therapy,

including an exacerbation of existing cardiac problems
• Physiotherapy may be required as chelation can cause arthritis
• Encourage full attendance to antenatal surveillance visits and provide

stress-reduction strategies through supportive care and counselling of
the couple

Medical Management and Care
• Individual plan of care based on outcomes of feto-maternal surveil-

lance including maternal pelvic size

Midwifery Management and Care
• Adhere to above plan and local guidelines
• Continuous EFM and assess for signs of early fetal hypoxia
• Optimise oxygenation of mother and utero-placental perfusion

through appropriate positioning
• Monitor blood pressure and fluid balance strictly to prevent cardiac

compromise and maintain hydration using intravenous fluids
• Provide support and pain relief to avoid cardiopulmonary stress
• Active management of third stage of labour

Medical Management and Care
• Individual plan of care based on outcomes of ongoing neonatal and

maternal surveillance
• Multi-disciplinary team working with neonatal, haematology and

counselling professionals

Midwifery Management and Care
• Mother and infant are not for six-hour discharge
• Affected neonate with failure to maintain body temperature, poor feed-

ing or pallor is transferred to neonatal unit for investigation
• Universal newborn blood spot (Guthrie) screening test on sixth day1

• Monitor prescribed iv fluids and fluid balance/oral intake
• Provide supportive care and pain relief to prevent exacerbation of car-

diopulmonary compromise
• Observe for signs of haemorrhage/infection with prompt referral
• Refer for appropriate types of counselling
• Arrange relevant maternal and neonatal follow-up7

14.3 Thalassaemia 175
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EXPLANATION OF CONDITION

Homozygous sickle cell disease (HbSS) is an autosomal reces-
sive disease in which sufferers are homozygous (inherited
from both parents) for the mutant gene while individuals
with a trait are heterozygous (HbAS).

Variants of the disease include sickle cell haemoglobin 
C disease (HbSC), sickle cell βo thalassaemia (no normal β
chains produced) and sickle cell β+ thalassaemia (reduced
amount of chains made). There are other, rarer variants of
varying clinical significance.

HbSS results from an abnormality in the formation and
quality of the adult haemoglobin molecule (HbA) caused by
an error in the amino acid sequence. The amino acid glutamic
acid is substituted for either valine (HbS) or lysine (HbC) on
the beta globin chain.

HbSS is characterised by the distortion and slow move-
ment of red blood cells which is exacerbated when oxygen
levels drop, and leads to:

• Chronic haemolytic anaemia
• Metabolic acidosis
• Capillary stasis
• Increased blood viscosity
• Occlusion of blood vessels
• Resultant infarction and ischaemic necrosis of tissues in

organs such as lungs, kidneys, spleen and bones3

Repeated deoxygenation of red blood cells (HbS) results in
irreversible cell-membrane rigidity and damage and destruc-
tion within 17 days, compared with the 120-day lifespan of
normal red blood cells (HbA). Damaged red blood cells are
removed from the circulation by the reticulo-endothelial sys-
tem (largely spleen and liver).

Acute episodes of deoxygenation in sickle cell disease can
result in episodes called ‘sickle cell crises’, of which there are
three types:

1. Sequestrative
2. Aplastic
3. Vaso-occlusive

Sickle cell crises are manifested by:

• Worsening of chronic anaemia (6.5–9.0 g/dl)
• Severe pain
• Breathlessness
• Weakness
• Pallor and fever1

HbSS is diagnosed by taking a thorough medical history, clin-
ical examination and haemoglobinopathy investigations,
which include:

• Hb electrophoresis
• Sickle-shaped red blood cells
• Hyperplastic, immature red blood cells in bone marrow

aspirate if required

COMPLICATIONS

• Acute-on-chronic anaemia caused by blood loss, dehydra-
tion, cold or infection

• Excessive haemolysis and bone marrow suppression
• Acute chest syndrome, a life-threatening sickling in the

lungs manifests itself with:
– cough
– severe chest pain
– difficulty breathing
– severe anaemia
– fever4

• Thrombo-embolic events including:
– pulmonary embolism
– cerebrovascular accident
– seizures
– liver and splenic autoinfarction
– sequestration

• Cardiac failure caused by chronic hypoxaemia and aplas-
tic anaemia

• Vaso-occlusive or painful crisis exacerbated by stress,
cold, infection, dehydration and exercise causing swelling
to joints

NON-PREGNANCY TREATMENT AND CARE

Prophylactic penicillin V by mouth daily, folic acid 1 mg daily
both long term. Other measures may include hyroxyurea to
induce increased levels of fetal haemoglobin (HbF), exchange
blood transfusion, anti-thrombotic measures, family history
to determine the requirement for partner haemoglobinopathy
screening and counselling. Pneumococcal vaccine may be
given. Renal, hepatic and retinal function are assessed 
regularly.

Other requirements include human immunodeficiency
virus, and hepatitis B or C screening following repeated
transfusions5.

PRE-CONCEPTION ISSUES AND CARE

• A thorough clinical and risk assessment; a family history
of ancestors or relatives who originate from outside 
northern Europe is used as an indicator for screening;
partners also require haemoglobinopathy screening and
counselling

• The clinical assessment should identify immunisations to
date, incidences of sickle cell crises (i.e. disease severity),
past requirements for blood transfusion, iron status and
levels of organ damage

• At-risk couples require information on: pre-implantation
genetic diagnosis, which requires in-vitro fertilisation;
prenatal diagnostic tests, such as chorionic villus sam-
pling, amniocentesis and fetal blood sampling6

• Folic acid should be increased to 5 mg per day when 
planning a pregnancy and hydroxyurea and iron chela-
tion discontinued 3–6 months prior to conception due to
possible teratogenicity

• Discuss analgesia for sickle pains and penicillin prophy-
laxis throughout pregnancy

14.4 Sickle Cell Disorders

Incidence
0.2% African–Caribbean in the United Kingdom,
comprising 6000–10,000 people1,2

Risk for Childbearing
High Risk
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Pregnancy Issues
• Hydroxyurea and iron chelation agents

are contraindicated in pregnancy9

• Red cell antibodies may be present if 
previous multiple transfusions

• Hyperemesis may cause dehydration
and sickle crisis

• Pregnancy is contraindicated with pul-
monary hypertension due to increase in
maternal mortality by 30–50%1

• At risk of:
– haemolytic anaemia, with or without

iron deficiency
– intrauterine growth restriction (IUGR)
– sickle crisis secondary to infection

(particularly of the urinary tract)
– increased risk of miscarriage
– increased risk of pre-eclampsia
– increased risk of stillbirth
– increased risk of maternal mortality

Appendix 14.4 gives an example of a man-
agement plan for pregnancy sickle crisis.

Labour Issues
At risk of:
• Premature birth
• Pre-eclampsia7

• Placental abruption
• Sickle cell crises precipitated by 

immobilisation
• Blood loss hypoxia during labour and

birth
• Hypertension
• Dehydration
• Infection
• Transfusion reactions

Postpartum issues
Mother is at risk of:
• Postpartum haemorrhage
• Dehydration
• Tissue hypoxia
• Infections
• Thrombo-embolism
• Sickle cell crises

Recurrent pregnancies increase frequency 
of crises8. Intrauterine contraceptive devices
(IUCD) are relatively contraindicated7 due
to risk of infections but maternal compliance
with contraception is essential.

The baby requires:
• Universal screening of newborn
• Repeat electrophoresis at six weeks of age
• Prophylactic antibiotic therapy from

three months of age is advised5

Medical Management and Care
• Women with pulmonary hypertension should consider termination of

pregnancy because of high maternal mortality (see Section 4.9)
• Prescribe 5 mg folic acid per day orally
• Provide iron supplements only if indicated
• Baseline investigations – full blood count, blood group and antibody

screen, reticulocyte count, serum ferritin levels, renal and liver function
tests, HIV and hepatitis screening

• Ultrasound scans to confirm dates and for prompt detection of IUGR
• Monitoring of pregnancy – 2-4 weekly antenatal visits in first and sec-

ond trimesters to assess blood pressure, urine microscopy and culture
and a full blood count

• Third trimester: Serial growth scans, estimation of liquor volume,
umbilical artery Doppler measurements
– consider induction of labour for obstetric or medical indications, not

as routine

Midwifery Management and Care
• Detailed booking history to refer at-risk couples to a specialist clinic
• Multi-disciplinary management, including obstetrician, haematologist,

anaesthetist, haemoglobinopathy specialist nurse and midwife
• Continue antibiotics and increase folic acid to 5 mg daily
• Give nutritional advice to enhance the management of chronic anaemia
• Encourage the woman to keep well hydrated, avoid both cold environ-

ments and excessive physical exertion
• Advise reporting of infection or crises for prompt medical treatment

Medical Management and Care
• Blood taken for FBC, group and save
• Refer to anaesthetist – discuss epidural analgesia as recommended for

pain relief
• Keep warm and well hydrated – warmed intravenous fluids are 

essential
• Ensure optimal oxygenation
• Avoid prolonged labour with early recourse to caesarean section for

slow progress
• Graduated compression stockings

Midwifery Management and Care
• Minimise stress in labour and provide one to one support
• Encourage alternative positions during labour and childbirth
• Maintain basic hygiene needs, adequate oxygen, hydration, pain relief

and continuous monitoring of fetal heart rate10

• Cord blood taken at birth for haemoglobin electrophoresis
• Avoid opiates such as pethidine
• Maintain fluid balance with strict records of input and output10

Medical Management and Care
• Vigilant follow-up due to increased risk of sickle cell crisis
• Refer to paediatrician for results of neonatal screening and follow-up

arrangements prior to discharge
• Prescribe antibiotics and thrombo-prophylaxis
• Early treatment of suspected endometritis

Midwifery Management and Care
• Early ambulation10, good hydration and oxygenation encouraged in

first 24 hours postpartum
• Four hourly TPR observations7

• Use of thrombo-embolic deterrent stockings and daily subcutaneous
heparin, because thrombo-embolic prophylaxis is recommended until
fully mobile

• Discuss family planning options to space pregnancies7; includes pro-
gesterone only preparations, but ensure the choice is acceptable to the
woman to ensure compliance

• Arrange relevant maternal and neonatal follow-up appointments10

14.4 Sickle Cell Disorders 177

9781405151689_4_014.qxd  7/6/08  11:34 AM  Page 177



178 S. E. Robson and J. Waugh

EXPLANATION OF CONDITION

Thrombocytopenia is a reduced platelet (thrombocyte) count
which can lead to bleeding in the skin, called purpura, and
can result in spontaneous bruising and post-injury bleeding3.
Up to 50% of women with pre-eclampsia will also develop
thrombocytopenia4. There are several categories, of which the
midwife is likely to encounter two.

Gestational Thrombocytopenia
Gestational thrombocytopenia is also known as incidental
thrombocytopenia of pregnancy4. It is exclusive to pregnancy
and presents in the late second or third trimesters. The
decreased platelet count is associated with haemodilution,
and with increased platelet ‘trapping,’ and with destruction
in the placenta1. Usually asymptomatic, diagnosis often
arises from a routine antenatal FBC5 or can be retrospective,
after delivery4. The platelet levels gradually fall reaching
50–150 × 109/l by term. It is considered a benign condition6

and does not affect the fetus1. The platelet count usually
returns to normal by six weeks postpartum4.

Immune Thrombocytopenic Purpura
Immune thrombocytopenic purpura (ITP) was formerly
called idiopathic thrombocytopenic purpura. It can have an
acute presentation, often occurring in children, and may 
follow a viral infection6. Alternatively, it can be chronic and
mainly affects young to middle-aged women, with the 
incidence increasing with age8. It is this version the midwife
may encounter in the pre-conception period. It may also 
present for the first time in pregnancy.

ITP results from the body producing IgG autoantibodies
that act against the woman’s own platelets9, reducing their
lifespan from ten days to a few hours. As the bone marrow
cannot keep pace with replacement, the count drops9 from a
normal value of 150–400 × 109/l to 10–140 × 109/l, with the
risk of purpura and haemorrhage. Most cases are idiopathic
(unknown cause) but some are secondary to drugs, HIV infec-
tion and connective tissue disorders4.

Diagnosis is difficult as it is based on excluding other 
illnesses, such as SLE or von Willebrand’s disease5, and side
effects of drugs that cause a low platelet count. Additionally,
30% of patients do not have antibodies detected on laboratory
investigation.

If thrombocytopenia presents for the first time in preg-
nancy, diagnosis is complex, as pregnancy symptoms ‘over-
lap’1, and it is difficult to differentiate between gestational
and immune thrombocytopenia. For this reason gestational
thrombocytopenia may be considered a high-risk condition
as well as ITP. The small IgG antibodies cross the placental
barrier sometimes initiating neonatal thrombocytopenia4.

HELLP syndrome1 can be an associated condition.

COMPLICATIONS

• Impaired haemostasis4

• Bleeding from nose and gums7

• Bruising7

• Menorrhagia7 and secondary anaemia
• Splenomegaly is rare in isolated thrombocytopenia7

• Major haemorrhage is rare7

• Side effects of steroids, e.g. diabetes, hypertension

NON-PREGNANCY TREATMENT AND CARE

• Corticosteroids, e.g. prednisone, to reduce the production
of autoantibodies and the removal of antibody-coated
platelets; complete response in 20% of cases and no 
further treatment necessary7

• IV gammaglobulin is given to prolong the clearance time
of antibody-coated platelets5

• Immunosuppressant drugs, e.g. azathioprine, ciclospo-
rine, vincristine, danazol (see Appendix 11)

• Consideration of platelet transfusion in life-threatening
situations or immediately before surgery under the advice
of a haematologist; only a short-term effect as transfused
platelets also have short life-span5

• Splenectomy if medical management has failed. Removal
of the spleen improves condition in 90% of cases7 because
the spleen is the principal site for production of IgG
autoantibodies, as well as being the location for sequestra-
tion of antibody-coated platelets5. This operation is not
recommended for children7 or HIV-positive adults10,
because of a subsequent risk of pneumococcal infection.

PRE-CONCEPTION ISSUES AND CARE

• Former advice to avoid pregnancy, or deliver by caesarean
section, no longer applies due to modern management11

• When a woman had ITP in a previous pregnancy the
course of the disease and the effect on the fetus is likely to
be similar in future pregnancies

• If the woman is still on treatment, she should be referred
back to the haematologist for a risk–benefit analysis to
maintain or alter drug therapy

• The woman might be investigated for other immune 
conditions, such as pernicious anaemia

• Usual pre-conception care is given, with additional 
consideration of:
– prophylactic antibiotics if post-splenectomy
– encourage a healthy diet that is rich in iron and folates
– advising the mother not to discontinue her mainte-

nance therapy once she suspects she is pregnant, with-
out prior discussion with the haematologist

14.5 Thrombocytopenia in Pregnancy

Incidence
Gestational: 5–8% of pregnancies1

Immune: 0.1% of pregnancies1,2

Risk for Childbearing
High Risk
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Pregnancy Issues
• In immune thrombocytopenia the IgG

autoantibodies can cross the placental
barrier, causing fetal, and later neonatal,
thrombocytopenia4,13

• The only reliable predictor of neonatal
outcome is a prior affected pregnancy13

• There is a risk of severe thrombocytope-
nia in approximately 1% of neonates11

• Splenectomy in pregnancy can precipi-
tate pre-term labour13

• Therapy for pregnant women is similar
to that of non-pregnant women11

• Little correlation exists between mater-
nal and fetal platelet counts, so it is not
possible to predict fetal outcome from
non-invasive tests3

• Thrombocytopenia can arise secondary
to pre-eclampsia and HELLP syndrome12

Labour Issues
• Risk of intrapartum haemorrhage1, espe-

cially from a surgical incision
• Higher chance of pre-term delivery12

• Theoretical risk of epidural haematoma1,
however, epidural is considered safe if
the platelet count >80–100 × 109/l14

• There is a small risk of fetal intracranial
haemorrhage11, with chance of fetal bruis-
ing and significant cephalhaematoma

Postpartum Issues
• Risk of postpartum haemorrhage if

platelet count is low12

• ITP secondary to pre-eclampsia or
HELLP syndrome often deteriorates
immediately post delivery

• The risk of thrombocytopenia in the
neonate cannot be predicted from 
clinical or laboratory test results in the
mother15

• 6% risk of the neonate having severe
thrombocytopenia with a limited risk of
intracranial haemorrhage13

Medical Management and Care
• Regular FBC for platelet count, frequency dependent upon the severity

of the condition
• Adjust steroids in ITP (usually prednisolone) in relation to platelet

count
• Intravenous immunoglobulins (IVIG) if required11

• Prophylactic antibiotics if a previous splenectomy6

• Splenectomy is best avoided, but if necessary should be performed in 
the second trimester16,1; alternatively it might be combined with cae-
sarean section in third trimester17 in very rare situations

• Maternal platelet transfusion only if severely compromised
• Avoid cordocentesis if possible11,15

• IV Anti D is an experimental treatment used in specialist centres only
• Aim to optimise third trimester platelet count to maximise the prospect

of a vaginal delivery near term

Midwifery Management and Care
• Book for hospital confinement and for antenatal care by the multi-

disciplinary team at a combined obstetric/haematology clinic
• Discuss with the mother a realistic care and birth plan, with consulta-

tion with haematologist and obstetrician
• Encourage healthy diet and lifestyle
• Iron and folate tablets throughout pregnancy
• Aim to keep pregnancy otherwise as normal as possible

Medical Management and Care
• Maintain iv access during labour
• Take blood for FBC and platelets, group and save
• Caesarean section only for obstetric reasons11,14

• Avoid ventouse and forceps delivery14

• Avoid fetal blood sampling2,11,15

• Risk–benefit analysis for epidural if platelet count <80 × 109/l
• The anaesthetist may prefer a spinal anaesthetic to an epidural1

• Avoid im injections if platelet count <40 × 109/l

Midwifery Management and Care
• Inspect iv cannulation site regularly for signs of bleeding
• Aim for normal vaginal delivery if all is otherwise well
• Leave adequate length of umbilical cord, below the cord clamp, to

allow blood samples to be taken
• Active management of third stage of labour; consider use of iv Syntoci-

non if im injections are contraindicated (see above)
• All perineal trauma to be sutured promptly14 and expertly
• Take placental cord blood for neonatal platelet count, and ascertain if

other samples are required14

• Confirm with paediatrician if the neonatal vitamin K can be given im
• Neonatal assessment by paediatrician, and possible transfer to the

neonatal unit for concerns about bleeding or general condition

Medical Management and Care
• Avoid maternal non-steroidal drugs if platelet count <100 × 109/l15

• Review platelet count post delivery14 and repeat regularly if pre-
eclamptic

Midwifery Management and Care
• The neonate is not for early discharge if daily platelet counts, from

umbilical cord stump, are required1,5

• Vigilant postnatal examination to ascertain if vaginal loss is excessive
and to ascertain if effective uterine involution is occurring

• Vigilant daily examination of the newborn to look for signs of bleeding
from cord stump and other areas

• Be alert for intracranial bleeding symptoms such as seizures, bulging
fontanelle or altered responses, especially if paediatric advice is that
there is a risk of haemorrhage

14.5 Thrombocytopenia in Pregnancy 179
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EXPLANATION OF CONDITION

A familial haematological disorder, characterised by bleed-
ing, was described in 1926 by von Willebrand in Finland3,
hence the term von Willebrand’s disease (VWD). This is a 
condition in which there is either a defect, or deficiency, of the
von Willebrand factor (VWF), a carrier protein for clotting
factor VIII4. There are three5 basic types:

1. Type 1 – 75% of cases4; partial quantitative deficiency of
normal VWF1,5

2. Type 2 – 20% of cases4; qualitative deficiencies of VWF of
which there are four variations1

3. Type 3 (Severe) – 5% of cases4; almost complete defi-
ciency of VWF and reduced factor VIII1,5

VWD is the most common inherited bleeding disorder in
pregnancy6, and is inherited as an autosomal dominant 
condition. Hence, children of either gender may inherit the
clotting deficiency7. However, women are more likely to 
present with symptomatic VWD due to menstruation and
childbearing4. There are no ethnic differences8.

Non-pregnant patients usually present as young adults
with excess bleeding, in the form of:

• Epistaxis (nosebleeds)1,5

• Menorrhagia (heavy and prolonged periods)1,2,5,9

• Bleeding after dental extraction or surgery1,5

• Bruising1,5

Screening tests8 entail:

• Full blood count (FBC) – usually normal but a mild throm-
bocytopenia may occur in Type 2 patients8

• Serum ferritin
• Clotting screen – prothrombin time is normal, but the 

activated partial thromboplastin time may be prolonged
• Bleeding time – usually prolonged, but may be normal in

mild forms of VWD8

• Platelet aggregation test – measures platelet efficiency8

• Von Willebrand factor antigen, and factor VIII

Other Bleeding Disorders

• Factor XI deficiency – similar problems to VWD Type 3
• Haemophilia A and B – female carriers can have low 

levels, and an associated bleeding risk
– Bleeding history and non-pregnant levels of factor VIII

or IX should be identified

COMPLICATIONS

• Haemorrhage (severity varies from VWD Type 1 to 3)
• Joint bleeding and pain (in VWD Type 3)
• Anaemia and fatigue
• Pregnancy problems

NON-PREGNANCY TREATMENT AND CARE

Common Treatments

• Combined oral contraceptive pill (COCP) – to increase
levels of factor VIII and von Willebrand factor, reduce
menstrual blood volume, and prevent pregnancy8

• Iron supplementation – if clinical condition necessitates
• Vaccination against hepatitis A and B5

• Tranexamic acid (to inhibit bleeding) – slows the break-
down of blood clots; tablet form, or syrup for children1

• Desmopressin – a synthetic hormone (not a blood product)
that enables VWF to be released into the blood circulation
– given iv at specialist centres1

– nasal spray is available
• Clotting factor concentrate – derived from human plasma,

and used to treat severe cases of VWD1

Advice1

• Avoid aspirin
• Carry ‘green card’ from haemophilia centre at all times in

case of accident or emergency
• For children, parents should inform the school
• Caution with certain holiday destinations, and a ‘travel

pack’ of drugs may have to be issued
• Encourage exercise, but discourage contact sports
• Maintain a healthy lifestyle with an iron-rich diet

PRE-CONCEPTION ISSUES AND CARE

Women with a history of heavy menstrual bleeding since
menarche, and a family history suggestive of a coagulation
disorder, should be screened for coagulation disorders10.

Von Willebrand’s Disease

• There is no evidence that fertility is impaired4

• Pre-conception care aims to optimise maternal health
• The risk of a mother with Type 1 transmitting the 

condition to her child is 50% but only 33% of these will 
be clinically affected7

• Opportunity for prenatal diagnosis for women with Type
3, whose genetic mutation is identifiable7

• If parents already have a child with Type 3, the chance of
each subsequent child being affected is 25%7

Haemophilia

• Women with relevant family histories are assessed for
carrier status and counselled over reproductive options7

Factor XI Deficiency

• Prenatal diagnosis should be discussed if the woman’s
condition is severe7

14.6 Von Willebrand’s Disease and Other Bleeding Disorders

Incidence
1% of the UK population have low von Willebrand Factor1

7–20% of women with menorrhagia have von Willebrand’s
Disease2

Risk for Childbearing
VWD Type 1 and 2 – Variable Risk
VWD Type 3 – High Risk
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Pregnancy Issues
There is considerable variability of the hae-
mostatic response of VWD to pregnancy.7

Both factor VIII and VWF levels rise in
second and third trimesters2 which may
lead to a ‘normalisation’ of these levels with
improvement in minor bleeding problems8

but makes diagnosis of VWD difficult8.
However, the first trimester retains a risk of
bleeding. In severe VWD, levels remain low
throughout8.

VWD miscarriage risk is not significantly
different from that of the general population2.

Desmopressin is used with caution in
pregnancy due to concerns over inducing
contractions, placental insufficiency, hypon-
atraemia, and its antidiuretic effect8. It can
be used once based on a risk–benefit assess-
ment. It should not be used in the presence
of pre-eclampsia7.

Co-existing thrombocytopenia can
worsen8.

Labour Issues
Delivery is a significant haemostatic chal-
lenge8, hence staff should be alert for intra-
partum and postpartum haemorrhage.

Von Willebrand’s disease
• Epidurals can be sited by a senior 

anaesthetist for VWD Type 1 where
VWF >50 IU/dl7,8, but its use is debat-
able for Type 28, and contraindicated for
Type 37

• Prompt removal of epidural catheter
reduces risk of bleeding8

• Effort should be made to ensure a pro-
mpt third stage with complete placenta11

Haemophilia carriers: for most haemophilia
carriers labour and anaesthesia carry nor-
mal risk, but those with low factor levels
should be identified and a plan agreed.

Postpartum Issues
• Levels of factor VIII and VWF fall

markedly 24 hours postpartum8, putting
mothers of all three types of VWD2 at:
– 22% risk of primary PPH8

– 25% risk of secondary PPH8, which
can occur up to five weeks
postpartum2

• The safety of desmopressin in breast-
feeding has not been studied8

• Neonates who inherit VWD Type 3 
are at risk of intracranial haemorrhage,
cephalhaematoma from labour7 and
umbilical stump bleeding postpartum

Medical Management and Care
• Pregnancy in women with VWD or other clotting disorders should 

be managed by a multi-disciplinary team comprising obstetrician,
haematologist, senior anaesthetist7, specialist nurse or midwife

• Counsel about prenatal diagnosis and options arising
• Chorionic villus sampling for fetal DNA analysis might be performed

Von Willebrand’s disease
• Check factor levels including VWF:Ag, VWF:AC and FVIII:C at book-

ing, 28 and 34 weeks and prior to invasive procedures7

• Aim for factor VIII level ≥50% to cover delivery and postpartum8

• Prophylactic treatment when factor levels are <50 IU/dl to cover invas-
ive procedures and delivery7

• Platelet count is monitored regularly with VWD Type 2b7

• Monitor clinically, advising the laboratory of haemorrhage potential8

• If desmopressin is used, advise to restrict fluid intake8 and observe
closely for water retention7

• Avoid external cephalic version for malpresentation

Midwifery Management and Care
• Ensure the mother is booked for antenatal care at a specialist haemato-

logical/obstetric clinic and delivery at a consultant unit
• Be aware ‘booking bloods’ will be augmented by the doctor to include

FBC, bleeding time or platelet closure time8; these are repeated prior to
invasive procedures8

• Report abnormal blood test results promptly, especially platelets
• Encourage parent-craft attendance, but advise that an epidural might be

contraindicated and discuss alternative pain relief options

Medical Management and Care
• In advance agree a delivery/anaesthetic plan, seek haematological

advice, ascertain laboratory facilities, and order clotting factors8

• IVI, FBC, coagulation screen and group and save in labour8

• Avoid fetal blood sampling
• Avoid ventouse and mid-cavity rotational forceps delivery7

• Tranexamic acid can be used in the treatment of PPH, after obstetric
causes have been treated7

• Avoid prolonged labour; early recourse to caesarean section should be
considered7 ensuring surgical haemostasis8

Midwifery Management and Care
• Avoid fetal scalp electrodes for continuous fetal monitoring
• Active management of third stage of labour is essential7

• If needed, give desmopressin after clamping of the umbilical cord2

• Ask the doctor if im injections, including Syntometrine, can be given
• Prompt and expert suturing of all perineal trauma
• Ascertain if cord bloods should be taken for fetal VWF7

• Prompt administration to the neonate of oral vitamin K7

Medical Management and Care
• Check VWF level if there was a low pre-pregnancy baseline7

• Desmopressin can be used immediately postpartum8

Midwifery Management and Care
• This mother is not for early discharge
• Vigilant postnatal maternal observations, being alert for PPH8

• If desmopressin is used, confer with paediatrician over breast-feeding
• Vigilant daily neonatal examinations being alert for intracranial bleed-

ing or umbilical cord stump bleeding
• Advise the parents that circumcision, or other invasive procedures, of

the baby must be delayed until the haematologist is in agreement7

• When heel prick (Guthrie) tests are performed, apply local pressure for a
full five minutes and report excess bleeding or bruising7
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EXPLANATION OF CONDITION

Disseminated intravascular coagulation (DIC), also known as
consumptive coagulopathy, is an acquired disorder of haem-
ostasis, which often heralds the onset of multi-organ failure.2

Underlying causes3:

• Infection – especially Escherichia coli, Neisseria meningitidis,
Streptococcus pneumoniae and malaria

• Cancer – especially lungs, pancreas3, gynaecological4

• Trauma, burns, surgery and snake bite5

• Pregnancy – especially:
– placental abruption
– major haemorrhage
– pre-eclampsia
– retained dead fetus or placenta
– amniotic fluid embolism3

Endothelial damage arising from one of the above results 
in thromboplastins being released from the damaged cells6,
triggering the extrinsic pathway to initiate a coagulation 
cascade3. With DIC, the tissue damage is so severe that blood
clotting occurs at the original site and throughout the vascular
tree. Hence the term disseminated intravascular coagulation.
This process consumes large quantities of fibrinogen, throm-
bocytes (platelets) and clotting factors V and VIII3. The 
micro-thrombi produced occlude some small blood vessels,
resulting in ischaemic damage (dead tissue) to body organs6.
The damaged tissue releases more thromboplastins and a
vicious cycle develops 6.

Eventually all the clotting factors and platelets are con-
sumed and bleeding results5. The patient is in the ironic situ-
ation of having both widespread blood clotting and a clotting
deficiency. Bleeding occurs, petechiae develop in the skin
and, if untreated, major haemorrhage can result.

DIC can be subclinical, only detected on laboratory invest-
igations, or may present with massive haemorrhage9. Bleeding
is observed at vascular access points, GI tract, nose, genitourin-
ary tract, iv cannulation sites and wounds. Investigations2

reveal:

• Increase in prothrombin time
• Increase in partial thromboplastin time
• Increase in fibrin degradation products
• Decrease in platelets
• Decrease in fibrinogen

COMPLICATIONS

• Damaged kidneys – renal failure and anuria6

• Damaged liver – liver failure and jaundice6

• Damaged lungs – dyspnoea and cyanosis6

• Brain damage – convulsions or coma6

• Retinal damage – damaged sight or blindness6

• Pituitary damage – Sheehan’s syndrome6

• Major haemorrhage – hypovolaemia then death

NON-PREGNANCY TREATMENT AND CARE

• DIC is essentially a clinical diagnosis; laboratory tests
confirm the diagnosis and guide replacement of blood
component7

• Coagulation screen comprising:
– whole blood film
– FBC, especially platelet count8

– fibrinogen degradation products/D-dimers5,8,9

– prothrombin time (normal 10–14 seconds)8

– thrombin time (normal 1–15 seconds)8

– partial thromboplastin time (normal 35–45 seconds)
– fibrinogen levels (normal 2.5–4 g/l)8

• Insert indwelling urinary catheter, ideally with a measur-
ing chamber, and monitor urinary output

• Strict monitoring and recording of fluid balance
• Repeat the coagulation screen as clinically indicated
• Central venous pressure (CVP) monitoring10

• IVI fresh frozen plasma2, which contains all the clotting
factors11

• IVI platelets6

• IVI packed cells (blood)6,11

• Identify and treat the underlying cause if possible2

• Institute high dependency care, transfer if necessary
• Respiratory support if indicated12

• IV antibiotics for suspected septicaemia2

• Correct exacerbating factors, especially:
– dehydration
– acidosis
– renal failure
– hypoxia2

• Analgesia12

• Anticoagulation with heparin rarely used and requires
supervision by a haematologist5,9

• Concentrates of blood factors (antithrombins and/or pro-
tein C) are effective in the non-pregnant state

• Recombinant activated protein C is used for sepsis in non-
pregnant patients9

• Steroids may be used for precipitating factors

PRE-CONCEPTION ISSUES AND CARE

If a woman had DIC in a previous pregnancy, the recurrence
risk will be that of the precipitating cause. Follow-up and 
de-briefing of any woman who had acute DIC is essential.

Women with chronic DIC may be at high risk of pregnancy
complications and need to be assessed and advised by a
haematologist before cessation of contraception.

14.7 Disseminated Intravascular Coagulation

Incidence
Rare, less than 1:1000 pregnancies1

Risk for Childbearing
High Risk
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Pregnancy Issues
The activated coagulation system in preg-
nancy reduces the threshold for DIC13,
putting the mother at risk.

Associated with DIC in pregnancy
• Miscarriage, particularly septic
• Septic, illegal termination14,4

• Hydatidiform mole10

• Placenta accrete and PPH10

• Retained dead fetus7,10

• Acute fatty liver of pregnancy10

• Placental abruption – most common cause
• Placenta praevia4,10

• Pre-eclampsia4,10

• HELLP syndrome4

• Amniotic fluid embolism7,10

• Mismatched blood transfusion7,10

• Breast/ovarian/uterine cancer4

Possible clinical presentations
• One of the above trigger factors
• Haemorrhage
• Ecchymoses (discoloured skin patches)
• Haematuria
• Shock
• Thrombotic complications in the brain,

kidneys or lungs
• Acute pulmonary hypertension if the

trigger was amniotic fluid embolism13

Maternal mortality associated with DIC
• Placental abruption = 1%10

• Infection/shock = 50–80%10

Accurate record keeping is of paramount
importance.

Labour Issues
Labour and delivery needs to be planned
and attended by senior obstetric and anaes-
thetic staff. If vaginal delivery can be
achieved within a reasonable time frame
this should be attempted. This will depend
upon feto-maternal wellbeing.

Epidural and spinal anaesthesia are 
generally contraindicated. Hence, general
anaesthetic (GA) is likely for operative
delivery.

Postpartum Issues
• The coagulation imbalance usually re-

solves 24–48 hours post delivery, and the
low platelet count (thrombocytopenia)
within a week11

• The baby may have been admitted to
NNU

Medical Management and Care

General
• All women with an associated condition (see opposite) should have a

full blood count and coagulation screen13

• Before attributing a platelet count of ≤100 × 109/l to gestational throm-
bocytopenia, other causes of a reduced platelet count should be
excluded13, especially DIC

If DIC presents acutely with haemorrhage
• Multi-disciplinary team approach, so call haematologist and anaesthetist
• Precipitating factor must be identified and treated immediately13

• Investigations – as for non-pregnancy (previous page)
• Blood samples for group and cross-match are especially important as

operative delivery may be imminent
• Treatment – as for non-pregnancy (previous page)
• If haemorrhage commences, implement the institution’s major obstet-

ric haemorrhage protocol

Midwifery Management and Care
• Be aware that DIC can present chronically or acutely, the latter leading

to major obstetric haemorrhage (a life-threatening event) and that the
midwife might be the first to recognise the problem

If DIC presents acutely with haemorrhage
• Remain with the mother, giving reassurance and oxygen, whilst

preparing for an acute emergency
• Send for medical aid
• Initiate observations of vital signs, including measurement of blood

loss and retaining blood-soaked items for inspection later
• Summon an assistant to prepare an IVI with blood giving set, and

venepuncture equipment for the above blood samples
• Summon an assistant to attend the baby if the mother has delivered
• Insert indwelling urinary catheter and monitor fluid balance strictly
• Once medical aid arrives the midwife’s role is to assist the medical team

and to care for the mother and baby
• If there is a fetus or placental tissue in utero, the mother is likely to be

transferred to obstetric theatre, otherwise, the mother should be trans-
ferred to high-dependency care area, which may well be delivery suite

Medical Management and Care
• Caesarean section may be required13

• Evacuation of the uterus if there are retained feto-placental products
• Close liaison with haematologist and blood bank

Midwifery Management and Care
• Prepare for, and assist with, an emergency delivery
• Keep mother nil by mouth in case of GA
• If a vaginal delivery – active management of the third stage and all 

perineal trauma must be sutured promptly
• Vigilant examination of the placenta and ascertain if it, or cord blood

samples, need to be sent to the laboratory
• Accurate estimation of blood loss, observe for clotting and possibly

retain for inspection by the medical team

Medical Management and Care
• Obstetric postnatal review – debrief; advice for future pregnancies

Midwifery Management and Care
• Careful post-operative care paying particular attention to wound and

cannulation sites for signs of bleeding
• Post-operative observations might be continued longer than usual
• Assist the mother to visit her baby on NNU
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14 Haematological Disorders
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Bedfordshire MK44 2EW
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EXPLANATION OF CONDITION

Deep vein thrombosis (DVT) is the formation of a blood clot
or thrombus in a deep vein, partially or completely occluding
the flow of blood. It commonly affects the leg veins but can
occur elsewhere. In pregnant women, 85% of DVT occurs 
in the left leg2 due in part to compression of the left iliac vein
by the right iliac artery as they cross3. Virchow described the 
factors that promote venous thrombosis:

• Reduction of blood flow (stasis)
• Alteration of the constituents of the blood 

(hypercoagulability)
• Abnormalities/damage to the vessel wall

All three elements of this triad are affected by pregnancy.
Pressure of the gravid uterus on the inferior vena cava and
pelvic veins, an increase in coagulation factors and reduction
in natural inhibitors to anticoagulation and decreased venous
tone all predispose to venous thrombo-embolism (VTE).

Symptoms of DVT

• Pain in area of clot
• Unilateral and occasionally bilateral swelling
• Redness or discolouration
• Difficulty weight bearing on the affected leg
• Low grade pyrexia
• Lower abdominal pain if the pelvic veins are affected

COMPLICATIONS

Pulmonary Embolus (PE)
This occurs when a fragment of thrombus breaks away, travels
through the right side of the heart and lodges in the pul-
monary arterial circulation. Approximately 25% of DVT will
be complicated by PE if left untreated. The risk is higher with
femoral or ileofemoral thrombus than for more distal DVT.

Post-Thrombotic (or Post-Phlebitic) Syndrome
This long-term complication of DVT arises due to damage 
of venous valves, resulting in incompetence with reflux and
backflow of blood. This increases hydrostatic pressure below
the damaged area and causes disruption of the more distal
valves, which in turn become incompetent. The venous hyper-
tension leads to oedema and hypoxia of the tissues.

Symptoms range from mild to severe and include:

• Pain
• Oedema
• Eczematous dermatitis
• Pruritus
• Hyperpigmentation
• Skin ulceration
• Cellulitis

Post-thrombotic syndrome occurs in 50% of patients follow-
ing a DVT4,5,6,7, with onset of symptoms often several months
or even years after the initial event.

NON-PREGNANCY TREATMENT AND CARE

Prompt treatment is necessary to reduce the risk of extension
and propagation of the thrombus and to minimise the risk 
of post-thrombotic syndrome. Urgent referral is therefore
required for all patients with a suspected DVT to confirm the
diagnosis objectively. Diagnosis is made from a combination
of clinical probability score and radiological imaging. Non-
invasive techniques, such as Doppler ultrasound, should be
used where possible.

Negative D-dimers associated with a low clinical probabil-
ity score reliably excludes VTE8. D-dimers are breakdown
products of cross-linked fibrin and are raised in inflamma-
tory, infective or malignant conditions. They should not be
used to aid positive diagnosis of venous thrombosis but have
a high negative predictive value in patients whose clinical
probability of VTE is low as assessed by a formal scoring sys-
tem, e.g. Wells (see Appendix 15.1).

Heparin is the initial treatment of choice, because of its 
fast onset of anticoagulation and evidence for reduced risk 
of further thrombo-embolic events8. Low-molecular-weight
heparin has a number of advantages over unfractionated 
heparin, including predictable dose-response and longer
half-life enabling once daily administration. In patients with
moderate to high clinical probability scores, heparin should
be commenced immediately and continued until the diag-
nosis is excluded by diagnostic imaging9.

Once a DVT has been confirmed, oral anticoagulation is ini-
tiated, in non-pregnant patients, and should be overlapped
with heparin therapy until the International Normalized
Ratio is greater than 2.0 on two consecutive days9.

The recommended duration of anticoagulation following 
a first episode of DVT is 3–6 months8, but this needs to be
continued depending upon on-going presence of risk factors.

PRE-CONCEPTION ISSUES AND CARE

Pregnancy increases the risk of VTE ten-fold, which increases
to 25–fold in the puerperium10. Undetected proximal venous
thrombosis can increase the risk of premature labour and abrup-
tion. Therefore, where possible, women should be encour-
aged to optimise health prior to undertaking a pregnancy:

• If overweight, advise on diet and exercise
• Stop smoking
• Reduce caffeine and alcohol intake

Warfarin is contraindicated in pregnancy, other than in
exceptional circumstances, and women who are on long-term
warfarin should be made aware of the teratogenic risks if
taken at 6–12 weeks gestation.

15.1 Deep Vein Thrombosis

Incidence
1 in 1000 in pregnancy1

Risk for Childbearing
High Risk
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Pregnancy Issues
The risk of thrombosis is present from the first
trimester until at least six weeks postpartum.

All pregnant women should have throm-
botic risk assessment at booking, taking into
account their personal and family history, the
presence of acquired risk factors and any
known thrombophilia (see Appendix 15.2).
This should be repeated if circumstances
change, such as excessive weight gain, immo-
bility or vomiting with dehydration.

Women should be given advice on ways to
reduce thrombotic risk:
• Keep hydrated
• Remain as active as possible
• Avoid standing for long periods
• Elevate feet when sitting
• Leg care (massage legs gently with oil or

cream)
• Avoid unnecessary, long journeys by aero-

plane, bus or car

Women with a past history of venous
thrombo-embolic disease must be booked for
antenatal care and delivery at a consultant
unit.

If a DVT arises for the first time during preg-
nancy, the care and place of delivery must be
transferred to a consultant unit, if not already
done so.

An objective confirmation of diagnosis in
pregnancy is crucial, as appropriate treatment
reduces morbidity and mortality11, but a false
diagnosis has implications for:
• The current pregnancy
• Subsequent pregnancies
• Contraceptive choices
• HRT decisions
• Family members

D-dimers are less likely to be helpful in exclud-
ing the diagnosis because levels increase as
pregnancy advances. Where DVT is suspected,
non-invasive testing by ultrasound should be
performed.

In addition to warfarin embryopathy during
the first trimester, the risks continue through-
out pregnancy, with neurological complications
in later stages and the risk of fetal intracranial
haemorrhage during delivery1,12,13. Heparin is
therefore the treatment of choice for DVT in
pregnancy.

Medical Management and Care
• If a DVT is suspected full anticoagulation should be initiated until

thrombo-embolic disease is excluded14

• If a Doppler ultrasound is negative but there is a high clinical suspi-
cion of DVT and symptoms persist, the investigations should be
repeated after seven days

Venography confers a small radiation risk to the fetus and should be
avoided if possible. However, if on balance of risk it is felt that venogra-
phy is necessary to obtain a diagnosis, then the fetus should be shielded
from radiation.

In the absence of contraindications treatment is with low-molecular-
weight heparin (LMWH) 15:
• Heparin does not cross the placenta and therefore does not affect the

fetus
• LMWH is given subcutaneously and can be self administered, allow-

ing out-patient management
• LMWH has a more predictable dose response allowing the doses to

be based upon patient weight
• For treatment of DVT, LMWH should be given 12 hourly to minimise

peaks and troughs
• Aim for antiXa levels of 0.4–1.0 μ/ml; may be variable between labor-

atories and depends on the type of LMWH used
• Heparin-induced thrombocytopenia (HIT) is rare in pregnancy but

the platelet count should be checked 5–7 days after starting therapy16

• A small proportion of patients develop cutaneous allergy and may
require changing to a different LMWH
– a degree of cross-reactivity exists17 and alternative anticoagulants

such as fondaparinux (Arixtra®) may be required
• Anticoagulation should continue for at least six months but some

experts prefer to reduce to prophylactic doses after 3–4 weeks if
symptoms have resolved

Midwifery Management and Care
• The mother should be taught correct self-injection technique
• Ensure that she is given a sharps bin and knows how to dispose of

sharps safely
• The side effects of heparin should be discussed:

– osteoporosis
– HIT
– cutaneous allergy

• Reinforce general antithrombotic advice regarding hydration, mobil-
ity, leg care and avoidance of unnecessary long journeys

• Ensure that compression stockings have been prescribed, are a good
fit and encourage compliance

• Graduated elastic compression stockings should be worn on the
affected leg following proximal DVT for at least two years, to reduce
the incidence of severe post-thrombotic syndrome7,6,18

• Ensure that the woman is seen by an anaesthetist prior to delivery
• Be aware of, and report any signs and symptoms of complications of

this condition
• In particular be aware of the risk of a DVT causing pulmonary

embolism
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Labour Issues
The intrapartum period is associated with an
increase in both thrombotic and bleeding risks,
and a careful assessment of these risks needs to
be undertaken when planning safe manage-
ment for the patient.

Ideally women should be allowed to labour
spontaneously, as this reduces the need for
obstetric intervention. However, depending
on staffing levels, some centres may prefer a
planned delivery.

Regional anaesthesia carries a possible risk
of significant spinal bleeding and should be
avoided within 12 hours of a prophylactic dose
of LMWH and within 24 hours of a treatment
dose.

General anaesthesia is associated with a
higher thrombotic risk due to immobility, but
may have to be considered for a caesarean 
section if temporary interruption of heparin is
not thought suitable.

Prolonged labour and dehydration increase
thrombotic risk.

Postpartum Issues
The risk of thrombosis increases 25-fold in the
puerperium10, therefore particular vigilance
should be given to:
• Leg care
• Hydration
• Mobility
• Use of compression stockings
• Consideration to the most suitable form for

continued anticoagulation
• Length of time that treatment should be

continued for postnatally

Breast-feeding is safe on heparin or warfarin
treatment and should be promoted19.

Reliable contraception should be advised,
however the combined oral contraceptive pill
should be avoided in women with a history of
thrombo-embolism.
• Depo-provera, the progesterone only pill

(mini-pill) and condoms (with the addi-
tion of a spermicide) may be considered.
Intrauterine devices, including intrauterine
progestogen-only devices, are also suitable
although are unlikely to be inserted in the
immediate postpartum period

• There is interaction between warfarin and
oral contraception. Note that oestrogen and
progesterone antagonise the anticoagulant
effect

Medical Management and Care
An intrapartum care plan must be worked out on an individual basis
with each patient, involving the consultant obstetrician, consultant
haematologist and consultant anaesthetist.

Women who are admitted in spontaneous labour or for a planned
delivery will have been advised to omit their LMWH injection at the
onset of contractions. This should avoid the problem of having an antico-
agulant effect at the time of delivery and facilitate the use of epidural
anaesthesia.

Women who are considered to be at high risk of further veno-
thrombotic events may need to be converted to intravenous unfraction-
ated heparin. This allows more flexibility in controlling anticoagulation
and minimises time with trough levels. The heparin would need to be
interrupted temporarily for the second and third stages of labour. These
women should not be given intramuscular injections or NSAIDs.

Midwifery Management and Care
• TED stockings
• Encourage mobility by changes of position in labour
• Passive leg exercises if mother has an epidural
• Ensure that the woman remains hydrated, and consider iv fluids if

necessary
• Avoid prolonged use of lithotomy position
• Active management of third stage after vaginal delivery, including

the use of intravenous oxytocin
• Early suturing of perineal tears/episiotomy

Medical Management and Care
• A follow-up plan must be documented in the notes
• LMWH should be restarted four hours after removal of epidural

catheter or two hours after vaginal delivery with no epidural, unless
there are complications such as bleeding or the need for surgery

• Anticoagulation should always be continued until at least six weeks
postpartum, when the coagulation status returns to pre-pregnancy
levels

• If treatment is to be continued for longer than this, in order to com-
plete six months anticoagulation for those with acute thrombosis, the
woman may need to convert to warfarin

Midwifery Management and Care
• If converting to warfarin, counsel regarding safety issues with war-

farin therapy, drug and food interactions
• Discuss contraception choices before discharge
• Make sure that follow-up appointments have been made including

thrombophilia testing for those with acute VTE
• If further pregnancy is planned, ensure information is given regard-

ing teratogenicity of warfarin therapy
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EXPLANATION OF CONDITION

Pulmonary embolism (PE) is an occlusion of the pulmonary
arterial circulation, usually occurring when a thrombus breaks
free from a distant site, often the deep veins in the leg. More
rarely they may originate in the pelvic or renal veins or upper
extremities or in the right heart chambers.

Typical symptoms of pulmonary embolism include:

• Severe sudden onset of shortness of breath
• Sharp chest pain which is worse on inspiration (pleuritic

pain)
• Cough with blood (haemoptysis)

Risk factors for venous thrombo-embolism include:

• Age (over 35 years)
• Increased body mass index (>30 kg/m2)
• Immobility
• Surgery
• Pregnancy and particularly the puerperium
• Combined oral contraceptive pill
• Hormone replacement therapy
• A past history of venous thrombo-embolism
• A strong family history of venous thrombo-embolism
• An inherited clotting tendency (thrombophilia)
• An acquired clotting tendency, e.g. antiphospholipid syn-

drome or acquired activated protein C resistance
• Dehydration
• Myeloproliferative disorders
• Drugs such as Tamoxifen
• Nephrotic syndrome

COMPLICATIONS

Large clots may lodge in the pulmonary artery or lobar branches
and cause haemodynamic compromise including:

• Cardiac arrest and sudden death
• Heart failure or shock
• Severe breathing difficulty
• Arrhythmias
• Pleural effusion

Smaller clots continue travelling distally to occlude smaller
vessels in the lung periphery. These are more likely to produce
pleuritic chest pain by initiating an inflammatory response
involving the pleura.

Chronic thrombo-embolic disease with recurrent pulmon-
ary embolism and pulmonary hypertension is more unusual.

Untreated, there is a mortality of 30%1.

NON-PREGNANCY TREATMENT AND CARE

Pulmonary embolus is potentially fatal and urgent referral is
necessary for all women with a suspected PE to confirm the
diagnosis objectively. Diagnosis is made from a combination
of clinical probability score and radiological imaging.

A negative D-dimer test reliably excludes PE in patients
with low clinical probability; such patients do not require
imaging for VTE. Patients with raised D-dimers and/or mod-
erate or high clinical probability score should have either a
ventilation perfusion (VQ) scan or computed tomographic
pulmonary angiography (CTPA) performed. CTPA provides
a more definitive diagnosis and will detect any additional
lung pathology, but is not available in all centres.

Heparin, usually low-molecular-weight heparin, should be
commenced at presentation. Once a PE has been confirmed,
oral anticoagulation is initiated in non-pregnant patients and
should be overlapped with heparin therapy until the Inter-
national Normalized Ratio (INR) is within therapeutic range
(usually 2–3) on two consecutive tests. Anticoagulation should
be continued for 3–6 months, but a longer duration may be
necessary depending on the presence of on-going risk factors.

Massive or sub-massive PE associated with cardiac com-
promise, require thrombolytics in addition to heparin.
Resuscitative measures include oxygenation and supporting
cardiac output.

PRE-CONCEPTION ISSUES AND CARE

Pregnancy increases the risk of PE ten-fold, which is further
increased in the postpartum period3. Women should be en-
couraged to minimise their acquired risk factors and improve
fitness prior to undertaking a pregnancy.

Women who are on long-term warfarin therapy should be
made aware of the teratogenic risks. The risk is greatest when
the daily warfarin dose exceeds 5 mg. If taken at 6–12 weeks’
gestation, the risk of warfarin embryopathy is around 5%
including:

• Chondrodysplasia punctata
• Nasal hypoplasia
• Growth restriction
• Short proximal limbs

Women should keep a diary of their menstrual cycle and seek
immediate medical advice once pregnancy is suspected so
that warfarin can be replaced by heparin within two weeks of
the first missed menstrual period.

15.2 Pulmonary Embolism

Incidence
60–70/100,000 of the general population
Risk increases to 0.5–3/1000 pregnancies

Risk for Childbearing
High Risk and Life Threatening
Pulmonary embolism is the leading cause of direct
maternal death in the UK2

9781405151689_4_015.qxd  7/6/08  11:35 AM  Page 189



190 S. E. Robson and J. Waugh

Pregnancy issues
All pregnant women should have thrombotic
risk assessment at booking and again if circum-
stances, such as excessive weight gain, immob-
ility or vomiting with dehydration, change4.
Women should be given advice on ways to
reduce thrombotic risk.

Additional risk factors
• Hyperemesis
• Parity >4
• Caesarean section, particularly if emergency
• Operative vaginal delivery
• Pre-eclampsia
• Ovarian hyperstimulation

Rare causes of PE
• Amniotic fluid embolism, caused by entry

of amniotic fluid and fetal antigen into the
maternal circulation, invoking an anaphy-
lactic reaction; associated with 80% mortality

• Air embolism caused by intrauterine mani-
pulation or neck vein cannulation

Diagnosis of PE is much more problematic in
pregnant patients, mainly due to the fears of
the effects of harmful radiation on the fetus.
However, the potential risks associated with
the radiological tests used are minimal when
compared with the consequences of inaccurate
diagnosis.

Diagnostic difficulties are compounded by
the relative frequency of chest pain and short-
ness of breath in pregnant patients and the rise
with D-dimers as pregnancy advances, render-
ing them less useful for diagnostic exclusion 
in low-probability cases. As a consequence,
only 10% of patients investigated for a sus-
pected pulmonary embolism are confirmed
thromboses.

Medical Management and Care
Objective confirmation of thrombo-embolism is crucial because of im-
plications for the current pregnancy, subsequent pregnancies, contra-
ceptive choices and HRT decisions. In addition, it is well established that
treatment reduces morbidity and mortality5.

Clinical suspicion of PE warrants a chest X-ray and Doppler ultra-
sound of the legs. If there is confirmation of DVT, lung scanning is not
required, as the diagnosis of PE can be presumed.

A pulmonary ventilation/perfusion scan (VQ scan) is a sequenced
nuclear scan test that uses inhaled and injected material to measure
breathing (ventilation) and circulation (perfusion). Acute pulmonary
embolism results in perfusion defects which are not matched by ventila-
tion defects. VQ carries a slight increased risk of childhood cancer
(1:280,000)6.

Computed tomography pulmonary angiogram (CTPA) involves 
multiple X-rays being passed through the lungs. This produces cross-
sectional images, or ‘slices‘, on a cathode-ray tube, to construct a three-
dimensional image of the lungs. Intravenous iodine is used to highlight
the structure of the lungs. The advantages are a more definitive result
and identification of other lung pathology. However, it is associated
with a life-time risk of breast cancer of 13.6%7. Women should be given
full information where possible and consent obtained.

Low-molecular-weight heparin is the preferred option for use as it has
clear advantages over unfractionated heparin. Reduced binding to non-
specific plasma proteins provides a predictable dose-response effect,
allowing doses to be based on patient weight, without the need for
intense monitoring. The long half-life facilitates self-administration on
an out-patient basis.

Anticoagulation should be the same as treatment for DVT.

Midwifery Management and Care
If a woman presents with the signs and symptoms of PE, she should 
be referred immediately to hospital. After diagnosis she should be
informed of the result and the need to be treated with heparin.
• The woman should be taught correct self-injection technique
• Ensure that the woman is given a sharps bin and knows how to dis-

pose of sharps safely
• The side effects of heparin should be discussed:

– osteoporosis
– heparin-induced thrombocytopenia
– cutaneous allergy

• Reinforce general antithrombotic advice regarding hydration, mobil-
ity and leg care

• Ensure that compression stockings have been prescribed, are a good
fit and encourage compliance

• Ensure that the woman is seen by an anaesthetist prior to delivery
• Be aware of and report any signs and symptoms of complications
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Labour Issues
Labour and delivery are associated with a fur-
ther increase in hypercoagulability as well as
risks of uterine haemorrhage and bleeding
from surgical sites. The balance between these
risks needs to be carefully assessed and man-
aged, to ensure safety of the patient during this
unstable period.

Both thrombotic and bleeding risks are fur-
ther increased by:
• Prolonged labour
• Interventional vaginal delivery
• Caesarean section, particularly when

undertaken as an emergency

Ideally, patients on prophylactic or therapeutic
anticoagulation should be allowed to labour
spontaneously, as this reduces the need for
intervention.

Inferior vena caval filters are rarely needed
but may be required if anticoagulation is con-
traindicated and the risk of PE is felt to be
significant. However, whilst the PE rate is
reduced, the DVT risk is increased and only
retrievable filters should be used.

Epidural should be timed to avoid bleeding
complications8 and general anaesthesia may
have to be considered for caesarean section in
women on full anticoagulation.

Postpartum Issues
The risk of thrombosis increases 25-fold in the
puerperium8. Signs of PE, e.g. chest pain or
breathlessness, need to be taken seriously and
regarded as an emergency.

Particular vigilance should be given to:
• Leg care
• Hydration
• Mobility
• Use of compression stockings
• Most suitable form of continued 

anticoagulation
• Length of time that treatment should be

continued postnatally

The mother should be informed of the safety of
breast-feeding whilst on heparin or warfarin
treatment9.

Reliable contraception should be advised:
• The combined oral contraceptive pill is rel-

atively contraindicated with a history of
thrombo-embolism

• Depo-Provera, the progesterone only pill
(mini-pill) and condoms (with the addi-
tion of a spermicide) may be considered.
Intrauterine devices, including intrauterine
progestogen-only devices, are also suitable
although are unlikely to be inserted in the
immediate postpartum period

• There is interaction between warfarin and
oral contraception. Note that oestrogen and
progesterone antagonise the anticoagulant
effect

Medical Management and Care
An intrapartum care plan must be worked out on an individual basis
with each patient, involving the consultant obstetrician, consultant
haematologist and consultant anaesthetist.

Women who are admitted in spontaneous labour or for a planned
delivery will have been advised to omit their LMWH injection at the
onset of contractions. This should avoid the problem of having an antico-
agulant affect at the time of delivery and facilitate the use of epidural
anaesthesia.

Women who are considered to be at high risk of further veno-thrombotic
events may need to be converted to intravenous unfractionated heparin,
as this allows more flexibility in controlling anticoagulation and 
minimises time with trough levels. The heparin would need to be 
temporarily interrupted for the second and third stages of labour. These
women should not be given intramuscular injections or NSAIDs.

Midwifery Management and Care
• Encourage mobility with regular changes of position
• TED stockings
• Passive leg exercises if epidural given
• Attention to hydration and consideration to iv fluids if necessary
• Regular observations in labour
• Active management of third stage after vaginal delivery, including

the use of intravenous oxytocin
• Early suturing of perineal tears/episiotomy

Medical Management and Care
• A follow-up plan must be documented in the case notes
• LMWH should be restarted four hours after removal of epidural

catheter or two hours after vaginal delivery with no epidural unless
there are complications such as bleeding or need for surgery

• Anticoagulation should always be continued until at least six weeks
postpartum

• If treatment is to be continued for longer than this, in order to 
complete six months anticoagulation, then the woman may need to
convert to warfarin

Midwifery Management and Care
• If converting treatment to warfarin, counsel the mother regarding

safety issues with warfarin therapy
• Before discharge make sure that follow-up appointments have been

made, including thrombophilia testing for those with an acute VTE
• Discuss contraception choices before discharge
• If further pregnancy is planned, ensure information is given regard-

ing teratogenicity of warfarin
• Pay attention to postnatal observations, including pulse, respiration

and leg swelling
• Be aware that PE can present suddenly in the puerperium, necessitat-

ing emergency re-admission
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EXPLANATION OF CONDITION

The term thrombophilia refers to disorders of the haemostatic
system that result in an increased risk of thrombosis. It
includes inherited and acquired risk factors.

Inherited

• Factor V Leiden (FVL)
• Prothrombin 20210
• Protein C deficiency
• Protein S deficiency
• Antithrombin deficiency

Acquired

• Antiphospholipid syndrome (see Section 11.4)

Complex

• Raised factor VIII levels
• Hyperhomocysteinaemia

COMPLICATIONS

• The relative risk of VTE varies with the nature of the
thrombophilia but is greatest for antithrombin deficiency
and antiphospholipid syndrome

• Thrombophilias existing in combination act synergistic-
ally, with a resulting risk greater than would be expected
for the sum of the individual factors

• There is increased risk for gestational venous thrombosis,
recurrent miscarriage and late pregnancy complications

NON-PREGNANCY TREATMENT AND CARE

Women with a previous history of thrombosis should be
screened for thrombophilia prior to pregnancy.

Other indications for testing include:

• Individuals with a first-degree family history of VTE or
known thrombophilia who are planning pregnancy or
intending to undergo a procedure or course of treatment
that would greatly increase their risk of thrombosis:
– orthopaedic surgery
– hormone replacement therapy
– combined oral contraceptive pill
– invasive vascular procedures

• Unexplained or unusually-sited thrombosis
• Children or young adults with thrombosis
• Women with a history of unexpected pregnancy compli-

cations should be tested for antiphospholipid antibodies
(see section 11.4):

– three or more early miscarriages
– late fetal loss
– stillbirth
– early or severe pre-eclampsia
– placental abruption
– poor fetal growth

• Young patients with unexplained arterial thrombosis
should be investigated for antiphospholipid antibodies

PRE-CONCEPTION ISSUES AND CARE

For potential childbearing there are:

• Increased thrombotic risks
• Potential associations with:

– recurrent miscarriage
– fetal loss
– placental abruption
– pre-eclampsia
– poor fetal growth

Women with thrombophilia should be informed of their diag-
nosis and its implications. Counselling should be reinforced
by written patient information where possible.

• Advise against using the combined oral contraceptive pill,
which acts in synergy with FVL and other thrombophilia
to greatly enhance thrombotic risk

• Precautions for travel should be highlighted and the
importance of additional thromboprophylaxis for high-
risk situations such as surgery, prolonged immobility and
plaster casts should be emphasised

• Plans for pregnancy should be discussed before concep-
tion and should include thromboprophylactic measures
and any need for heparin

• Ideally patients should be placed on a database and
issued with a registration card bearing details of their con-
dition and phone numbers for contact

• Women with previous thrombosis and who are on long-
term warfarin should be made aware of the teratogenic
risks. They should keep a diary of their menstrual cycle
and seek immediate medical advice if they suspect that
they are pregnant

• Anticoagulation should not be interrupted but provision
made to ensure that warfarin is stopped and replaced
with heparin no later than six weeks gestation

15.3 Thrombophilia and Inherited Clotting Disorders

Incidence
Approximately 10% of the general population have an
inherited thrombophilia

Risk for Childbearing
Variable or High Risk – depending upon type of disorder
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Pregnancy Issues
Thrombosis is usually a multi-hit phenomenon,
with cumulative risk factors triggering a clin-
ical event.

Pregnancy significantly increases the risk 
for patients with underlying thrombophilia,
due to a combination of various physiological
changes including:
• A further increase in hypercoagulability as

pregnancy advances
• Decreased venous return secondary to

compression of the pelvic veins by the
gravid uterus

• Reduced vessel tone with venous pooling

Of those women with previous VTE, those with
underlying thrombophilia are more at risk of
recurrent thrombosis than those without. The
relative risk varies according to the nature of
the thrombophilia, with antithrombin defici-
ency and antiphospholipid syndrome being
the highest.

Antiphospholipid syndrome is characterised
by the presence of persistent antiphospholipid
antibodies (lupus anticoagulant and anticar-
diolipin antibodies) in association with clinical
complications. In addition to venous and arte-
rial thrombotic events, it is associated with
recurrent miscarriages and late fetal loss, as
well as complications in advanced pregnancy
including pre-eclampsia, stillbirth and
intrauterine growth retardation (IUGR) (see
Section 11.4). There is also recent focus on the
association of inherited thrombophilia with
poor pregnancy outcome.

Pregnant women with acquired thrombo-
philia, and those with inherited thrombophilia
and a complex obstetric or thrombosis history,
should be managed by a multi-disciplinary team
which includes a consultant obstetrician and
consultant haematologist. Ideally, the women
would be seen in a joint obstetric haematology
clinic.

Labour Issues – as for DVT and PE

Postpartum Issues – as for DVT and PE

Medical Management and Care
All women should undergo an assessment of thrombotic risk in early
pregnancy, taking into account their personal and family histories, the
nature of their thrombophilia and any additional acquired risk factors,
such as age and obesity. Repeat assessments should be made in the sec-
ond and third trimesters and each time the circumstances and risk fac-
tors change. The risks for VTE, thromboprophylaxis and management
for the pregnancy should be discussed with the mother.

Thrombophilia and a history of VTE – these mothers should be
offered thromboprophylaxis with antenatal LMWH, and also for at least
six weeks postpartum1.

Antiphospholipid (Hughes) syndrome – this is associated with a
recurrent thrombotic risk of up to 70%2 and therefore women with
antiphospholipid syndrome and previous venous thrombosis should
receive heparin from the onset of pregnancy until six weeks postpartum.
If the condition was diagnosed because of recurrent miscarriages, treat-
ment may not be required in the postpartum period. The addition of
aspirin has been shown to improve pregnancy outcome in antiphospho-
lipid syndrome patients with a prior history of obstetric complications3,4

(see Section 11.4).
Asymptomatic inherited or acquired thrombophilia – these women

may require antenatal or postnatal thromboprophylaxis depending on
the specific thrombophilia. Antithrombin deficiency carries a 30%
increased risk of thrombosis in pregnancy and these women should
always receive heparin in high prophylactic or treatment doses from the
onset of pregnancy. Other thrombophilias requiring antenatal prophy-
laxis include combined defects and homozygous states. Women with
protein C and protein S deficiency may need to start heparin antenatally.

Absent thrombophilia but previous VTE – these women should 
be offered postpartum prophylaxis with LMWH. It may be reasonable
not to use antenatal prophylaxis with heparin for a previous single 
VTE associated with a temporary risk factor that has now resolved1.
However, thromboprophylaxis has been advocated if the previous VTE
was related to the combined oral contraceptive pill or if additional
acquired risk factors are present5. Also, if there is a positive first-degree
family history of VTE, recurrent VTE or a history of thrombosis affecting
an unusual site LMWH should be offered antenatally and for at least 
six weeks postnatally1.

Midwifery Management and Care
• The midwife should be a point of contact so that the woman can

inform her regarding the onset of pregnancy. This contact should 
be continued throughout the pregnancy to report any concerns or
changes in circumstances which increase the thrombotic risk

• The woman should be taught correct self-injection technique and
educated regarding safe disposal of ‘sharps’

• Potential side effects of heparin should be discussed:
– osteoporosis
– HIT
– cutaneous allergy

• Reinforce general antithrombotic advice regarding hydration, mobil-
ity, travel and leg care

• Ensure that TED stockings have been provided, are a good fit and
encourage compliance

• Ensure use of compression stockings where necessary
• Be aware of and report any signs and symptoms of complications
• Effective communication with the community midwife and other

members of the multi-disciplinary team

Management and Care – as for DVT and PE

Management and Care – as for DVT and PE
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15 Thrombo-embolic Disorders
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EXPLANATION OF CONDITION

Alcohol abuse, also known as alcohol dependence, is a dis-
ease. Alcoholics will continue to drink despite serious family,
health or legal problems1,2. The risk of developing alcohol
addiction is influenced by genetic and lifestyle factors.
Alcohol addiction is known to ‘run in families’ but does not
mean that a child of an alcoholic parent will automatically
become an alcoholic as well. Some develop alcoholism even
though no one in their family has a drinking problem2,3,4,5.

Alcohol tolerance is the need for increased amounts of 
alcohol to achieve intoxication or a diminished effect with
continued use of the same amount of alcohol1. Alcohol with-
drawal symptoms are two or more of the following develop-
ing within several hours to a few days of reduction in heavy
or prolonged alcohol use:

• Sweating or rapid pulse
• Increased hand tremor
• Insomnia
• Nausea and vomiting
• Physical agitation
• Anxiety
• Transient visual, tactile or auditory hallucinations
• Grand mal seizures1,2,4,5,6,7

The Food Standards Agency (FSA) recommends no more
than one or two units of alcohol once or twice per week8. One
unit of alcohol approximates to:

• Half a pint of ordinary-strength beer, lager, or cider
• A quarter of a pint of strong beer or lager
• One small glass of wine
• One single measure of spirits
• One small glass of sherry

COMPLICATIONS

Moderate alcohol use, up to two units per day, is not consid-
ered harmful for most adults. However, consequences of
alcohol misuse are serious and can be life threatening9,10,11,12.
Heavy drinking increases the risk of developing cancer of the
liver, oesophagus, throat and larynx.

Alcohol consumption can also cause:

• Subfertility
• Liver cirrhosis
• Immune system problems
• Brain damage
• Harm to the fetus during pregnancy

Furthermore, it increases the risk of death from automobile
crashes as well as recreational and occupational injuries9,10,11.

According to the most current UK government informa-
tion, both homicides and suicides are more likely to be com-
mitted by persons who have been drinking alcohol10,12.

Fetal Alcohol Syndrome (FAS)
Women who drink over six units of alcohol per day are at
greatest risk of having a child with fetal alcohol syndrome
(FAS)9. This results in growth restriction, hand and facial
deformities and intellectual impairment (see next page).

Fetal Alcohol Effect
Children of women who drank more than two ‘glasses’ of
alcohol a day throughout their pregnancy were found to have
more problems with learning speech, language, attention
span and hyperactivity than babies of women who did not
drink9 (assume a ‘glass’ ≥one unit of alcohol). This collection
of characteristics is known as fetal alcohol effects (FAE).
Although less severe than FAS, the effects of FAE are still
harmful9.

NON-PREGNANCY TREATMENT AND CARE

• Detoxification for alcohol and many drugs must be done
under medical supervision to ensure this process is com-
pleted as safely and painlessly as possible

• Detoxification is the medical withdrawal of an alcohol-
dependent patient from the drug

• It should be conducted in an inpatient setting and under
medical supervision

• It can be completed in pregnancy when it should include
collaboration with an obstetrician to ensure:
– close observation and monitoring of maternal alcohol

withdrawal status
– continual monitoring of fetal wellbeing11

• Information leaflets about detoxification programmes
should be available

• Ensure access to specialist substance-abuse services and
treatment options, with pharmacy support

• Offer holistic support to partner and family to make
lifestyle changes to sustain long-term compliance

PRE-CONCEPTION ISSUES AND CARE

Prospective parents should be made aware of the risks of 
continued alcohol use. Alcohol is teratogenic and feto-toxic.

While the safe acceptable level of alcohol intake is con-
troversial, the DoH and RCOG suggest limiting intake to 1–2
units not more than once or twice a week, while the Medical
Council on Alcohol suggest abstinence in the first trimester
then limiting intake to 1–2 units once or twice a week3,4,6.
Assess for risk of STD – prevention advice and/or screening
should be made available. Women should be strongly advised
against binge drinking.

Counselling for women who already have a child with FAS
helps prevent a recurrence. Women most likely to have an
affected child are those who are sexually active whilst ‘drinking
heavily’ and not intending to conceive.

16.1 Alcohol Addiction

Incidence
Exact incidence of alcohol addiction is unknown
0.33–1.9 per 1000 births have fetal alcohol syndrome (FAS)

Risk for Childbearing
Variable Risk – related to quantity and frequency of
maternal alcohol consumption
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Pregnancy issues
Drinking alcohol during pregnancy is not
advisable as there is no evidence to support a
safe level of maternal drinking for the fetus.
Binge drinking in early pregnancy is particu-
larly harmful8.

Alcohol consumption during pregnancy
can cause fetal alcohol syndrome, which
includes one or more of:
• IUGR and post-birth growth restriction,

which is dose/consumption dependent
• Neurological abnormalities
• Developmental delays
• Behavioural dysfunction
• Intellectual impairment
• Skull or brain malformations
• Characteristic facial features:

– skin folds at eye corner
– small head circumference
– small eye opening
– thin upper lip
– indistinct nasal philtrum

• Major structural anomalies are seen with
alcohol consumption of >35 g/day4,8,9,10,11

• Cognitive impairment endures with age
and features become more apparent as
the child develops9

Labour Issues
There is no indication to induce labour if
there is normal fetal growth. Induction of
labour should follow standard obstetric
indications.

If the mother is intoxicated, issues of com-
petence and consent should be considered
prior to investigations and procedures.

Postpartum Issues
The risk of sudden infant death syndrome
(SIDS) and sudden unexpected death in
infancy (SUDI) increase with alcohol con-
sumption (see Appendix 16.1). In particular,
safe sleeping practices must be discussed.

Involve paediatricians in the neonatal
examination to assess for FAS or FAE, with
explanation and support regarding long-
term implications.

Medical Management and Care
Where alcohol use is confirmed:
• Consultant-led care with a specialist team
• Detailed anomaly scan
• Serial sonography to assess fetal growth
• Multi-disciplinary care with neonatologists, anaesthetists and

detoxification teams if required
• Screening for other substance abuse and STD if suspected
• Serial liver function tests if a heavy alcohol intake is suspected

Midwifery Management and Care
• Assess pregnant women where episodic binge or regular heavy alcohol

use may be an issue
• Consider the woman’s social support and emotional wellbeing in rela-

tion to the alcohol abuse. These should be re-visited postpartum:
– domestic violence
– homelessness
– self-harm or self-neglect
– poor appetite/anorexia and sub-nutrition
– mental health, stability and psychological issues
– environmental issues
– potential parenting capability
– preparation for the baby

• Information should be available on effects of alcohol abuse
• There should be easy access to specialist midwifery services, coun-

selling, detoxification programmes and support agencies
• Ascertain related health issues, such as oesophageal varices and blood-

borne infections
• Assessment for any child-protection issues

Medical Management and Care
• Liver function tests and clotting test if indicated by level of drinking
• Early involvement of anaesthetic team for pain-relief strategy
• Senior input with any operative intervention especially if concerns

arise regarding maternal competence to giving of consent

Midwifery Management and Care
• An initial assessment of fetal wellbeing, with auscultation of fetal heart

and cardiotocograph (CTG), should be performed
• Continual electronic fetal monitoring when in labour
• Assessment of analgesic needs as determined by level of intoxication
• Apart from the above, labour can be managed normally by the midwife

Medical Management and Care
• Appropriate follow-up for any medical problems detected, e.g. abnor-

mal liver function, STD, etc.
• Ongoing support arrangements for detoxification

Midwifery Management and Care
Prior to discharge from hospital the following should be ascertained, with
finding referred to the multi-disciplinary team:
• Parenting capability
• Mental health, stability and psychological issues
• Environmental issues
• Preparation for the baby
• Child-protection issues, including risk assessment
• Observe for features of FAS or FAE
• Paediatrician, rather than a midwife, to conduct the neonatal examination
• Community midwife should reinforce safe sleeping practices and liaise

with the multi-disciplinary team
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EXPLANATION OF CONDITION

Cannabis is the most widely-used illegal drug in Britain1. It is
a naturally-occurring drug made from parts of the cannabis
plant. The dried leaves and flower are used as a source of
marijuana, bhang, pot and the resinous part as hashish. It is a
mild hallucinogen, often giving sedative-like effects making
some people feel relaxed and others nauseated. Cannabis is
usually smoked but can be inhaled through a bong, cooked
and eaten in food. It is inexpensive and widely available.

In the UK cannabis is a class C drug that is illegal and harm-
ful. The maximum sentence for possessing cannabis is two
years in prison and an unlimited fine. The maximum penalty
for supplying cannabis is 14 years in prison and an unlimited
fine2. Cannabis has been used medically to treat chronic pain
and conditions such as myalgic encephalomyelitis (ME), also
known as chronic fatigue syndrome. However, this is not re-
commended during pregnancy.

COMPLICATIONS

Smoking cannabis is associated with illnesses such as bron-
chitis, emphysema and cancer. Heavy, frequent cannabis use
is associated with increased susceptibility to respiratory dis-
orders, dependency, precipitation or exacerbation of mental
health problems in vulnerable people and cognitive impair-
ment. The UK is just beginning to recognise the health care
needs of cannabis users3,4,5,6,7.

Some people experience unpleasant effects, such as anxiety,
panic attacks or paranoia, when they use cannabis. It can affect
memory. Usually these symptoms stop once the cannabis has
‘worn off’. Some cannabis users feel tense or agitated after
smoking pot. Some have uncontrolled thoughts or become
confused ‘after a joint’7,8,9,10.

If there is a family history of mental conditions, cannabis
can trigger serious conditions, such as schizophrenia. There is
also concern that people who use cannabis liberally when
they are young may be vulnerable to mental health problems
later in life7,8,9,10. If a user already has a mental health prob-
lem, cannabis will probably exacerbate their symptoms7.

NON-PREGNANCY TREATMENT AND CARE

Care should focus on:

• Offering holistic support to partners and family to pre-
vent relapse

• Marijuana use is strongly associated with use of tobacco
and alcohol, both of which also need addressing6,7,8

• Provision of information leaflets and contact details of
organisations that can help with reducing cannabis use

PRE-CONCEPTION ISSUES AND CARE

Ascertain Level of Cannabis Use

• Some users become dependent on cannabis in a similar
way to other drugs

• Using cannabis ‘most days’ can result in psychological
dependency

Explore Personal Issues

Make positive changes:

• Financial concerns – one of the most common problems
associated with cannabis use is the financial expenditure
and finding a source of ‘cash’

• Difficult relationships
• Conflict with family or friends
• Struggling to meet work or study commitments
• Ill-health, especially respiratory problems
• Mental health problems (anxiety, depression, schizophrenia)
• Liaise with the GP about any psychological or mental

health issues
• Cannabis use can affect relationships and sexual activity
• Cannabis use can affect motivation and ability to parent

effectively

Advice for the Prospective Mother

• Consider stopping or cutting down
• Contact support groups or specialist substance abuse 

service
• Promote health benefits of reducing or stopping cannabis

use
• Provide information on the short- and long-term prob-

lems of cannabis use, which comprise:
– anxiety and paranoia
– memory and concentration problems
– increased risk of accidents
– bizarre thoughts, extreme paranoia and hallucinations
– increased risk of throat and lung disease
– dependence
– financial problems
– social isolation
– less motivation
– existing mental health problems made worse
– possibility of premature birth
– babies may suffer from temporary tremor and distress

16.2 Cannabis Use

Incidence
British Crime Surveys 2001–2006 indicate:
44% of 16–29 year olds tried cannabis in 2000
8.7% of 16–59 year olds used cannabis in 2005–2006

Risk for Childbearing
Low Risk – for fetal compromise
Variable Risk – for adverse maternal mental health and
SIDS

9781405151689_4_016.qxd  7/6/08  11:35 AM  Page 198



16.2 Cannabis Use 199

Pregnancy Issues

Fetus
There is no conclusive evidence that cannabis
is teratogenic. However, it is known to affect
fetal growth by reducing the oxygen-carrying
capacity of red blood cells, and by impairing
oxygen exchange at tissue level5,6.

Mother
Wellbeing – maternal diet and general health
can be compromised5,6.

Dependency – during the last few years it
has become clear that cannabis use can result
in dependency and lead to problems.

The symptoms of maternal dependence are:

• Using more cannabis or using for longer
periods with a constant desire to use

• Trying to ‘give it up’ and failing
• Spending excess time getting supplies,

‘using’ and taking longer to recover
• Spending less time on important activ-

ities, or giving them up altogether
• Continue ‘using’, despite knowledge of

the harm this entails
• Tolerance (needing more of the drug to

get the same effect)
• ‘Withdrawal’ (unpleasant symptoms upon

cessation)

Labour Issues
• Maternal hypertension and tachycardia

may occur, resulting in reduced blood
flow to the placental site5,6,8

• Cannabis use affects concentration, and
can create feelings of paranoia and anxiety

• Lack of concentration or drowsiness may
affect the way labour is perceived, and
have implications for informed consent 
if fetal compromise requires medical
intervention

Postpartum Issues
• Both mother and baby are at risk of with-

drawal symptoms
• In the neonate the symptoms are tremors

and signs of distress
• There is an increased risk of sudden

infant death syndrome (SIDS) and sud-
den infant deaths in infancy (SUDI), and
this has been related to co-sleeping (see
Appendix 16.1)

Medical Management and Care
• Multi-disciplinary approach to care
• Fetal growth assessment
• Scans as necessary
• If mental health problems are identified, liaise with psychiatric services
• Provide supportive, non-judgemental care

Midwifery Management and Care
• Conduct the booking history with tact, and ensure the mother is

booked for antenatal care at a specialist clinic, especially if there is also
other drug use, alcohol or social problems

• Book for delivery at a consultant unit with a neonatal care unit
• Use of observational skills and history taking to ascertain amount of

cannabis use and level of dependency
• Provide advice on short- and long-term effects of cannabis use
• Ensure regular antenatal care and reinforce any medical advice or treat-

ment given
• Assessment of need to refer to social care if lifestyle chaotic or adversely

affected by dependency on cannabis
• Referral to specialist substance abuse services if indicated
• Assess mental health and refer to the medical staff if concerned
• Be aware of signs of cannabis withdrawal:

– anxiety and/or depression
– anger, confusion or irritability
– urge or craving to smoke
– sleep problems and night sweats
– restlessness
– loss of appetite
– tremors
– diarrhoea

Medical Management and care
• Careful review of maternal condition to detect hypertension or tachy-

cardia, and act promptly once identified

Midwifery Management and Care
• Provide non-judgemental, supportive environment
• Perform regular observations of maternal blood pressure and pulse
• Assess level of concentration and ability to give informed consent
• Be aware that some withdrawal (as above) may occur in labour

Medical Management and care
• Continued support for giving up cannabis and associated substances 

of abuse
• Support and treatment for mental health problems

Midwifery Management and Care
• Observe for signs of withdrawal in mother and baby
• Provide supportive environment to enable adjustment to motherhood

and parenting
• Provide general advice on effects of cannabis withdrawal on the baby

and mother
• Refer to paediatrician if the baby shows signs of withdrawal
• Promote positive parenting
• Advise to avoid co-sleeping with baby
• Provide information on SIDS
• Support breast-feeding
• Encourage the provision of a smoke-free environment for the baby
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EXPLANATION OF CONDITION

Cocaine is a short-acting central nervous system stimulant,
with an effect that is said to be intense, immensely pleasur-
able but relatively brief. Onset of action is within ten minutes,
with a half-life of 20–90 minutes, depending on the route of
administration1.

Powder cocaine, cocaine hydrochloride (HCl) is extracted
from the leaves of the coca plant: it is water soluble and usu-
ally snorted, sniffed rubbed into gums or injected.

‘Freebase’ and ‘crack’ cocaine are colourless and odourless.
They are insoluble in water but soluble in alcohol, ether and
acetone. Heating converts them into a stable substance which
can be inhaled. Freebase is a flammable compound because
ether is used in its extraction; hence users risk facial and tra-
cheal burns.

Crack cocaine is produced by heating cocaine HCl with
sodium bicarbonate, making ‘rocks’ or crystals. These crackle
when heated but are a stable mixture without risk of flam-
mability. Cocaine may also be injected, combined with
heroin, when it is known as speedball2,3,4,5,6.

COMPLICATIONS

Cocaine acts on the peripheral sympathetic nerve system,
affecting nerve conduction, as well as the central nervous sys-
tem. It causes intense euphoria, heightened energy, enhanced
alertness and increased self-confidence. However, it also
increases a risk of:

• Tachycardia
• Hypertension
• Uterine contractility
• Myocardial infarction
• Stroke
• Intracranial haemorrhage
• Seizures
• Other motor or visual abnormalities
• Smoking crack cocaine also leads to respiratory diseases2,3,4,5,6

The associated problems include:

• Sexually transmitted diseases (STD) are higher in these
women, due to high-risk sexual behaviour

• Anorexia is common, causing a suboptimal nutritional state

After the intense stimulation comes the crashing low that
brings with it anxiety, tension, mood swings, paranoia and
depression, reinforcing the need for more stimulation.
Although cocaine is not highly addictive, its use can cause
psychological dependence. Physical symptoms of a ‘crash’ or
‘low’ include:

• Tachycardia
• Tachypnoea
• Sweating
• Shaking
• Agitation
• Nausea
• Altered mood

Prolonged use can lead to:
• Insomnia
• Loss of appetite
• Stress
• Skin problems
• Impaired immune system
• Hyperthermia
• Hallucinations
• Liver damage
• Hypertension
• Myocardial infarction
• Stroke3,4,5,6

NON-PREGNANCY TREATMENT AND CARE

Lifestyle issues need to be explored to help the user under-
stand their drug habit so that changes can be made to reduce
or stop cocaine use. A holistic approach to support is needed
to address psychological dependency alongside issues of hous-
ing needs, debt management, education and skills acquisition
as well as exercise, social activities and nutrition.

Crack cocaine and cocaine use can affect the user’s sexual
function, causing impotence in men and amenorrhea and
infertility in women.

PRE-CONCEPTION ISSUES AND CARE

• Access to health care may be delayed due to amenorrhoea
and result in a late diagnosis of pregnancy

• Assess the level of crack cocaine and/or cocaine use
• Assess the affects of cocaine use on lifestyle; encourage

the user to abstain, because there is no substitute drug to
relieve symptoms

• Education, support and information are crucial in making
positive choices

• Explore sexual history and offer screening for STD if high-
risk sexual behaviour is identified

• Provide holistic support to address issues of housing,
debt management; may include exploration of social
issues such as prostitution and/or criminal activity to
support the cocaine habit

• Lifestyle issues may need to be addressed to assist relapse
prevention

• Explore the willingness of the user to want to stop using
crack cocaine or cocaine

• Multi-drug usage is common as is alcohol intake and they
need addressing together

• Refer to appropriate specialist substance misuse service
and specialist services that are discreet and maintain
anonymity if requested

• Discuss the detrimental effects of cocaine addiction on
pregnancy, emphasising that these are worsened further
by consumption of alcohol and cigarette smoking

• During pregnancy, metabolism of cocaine to inactive com-
pounds is reduced, and metabolism to active compound
norcaine is increased; it rapidly crosses the placenta and
the fetus is exposed to a high concentration of cocaine

• Child-protection assessment may be necessary, especially
if lifestyle is chaotic and there is an unwillingness to
address cocaine use prior to conception

16.3 Cocaine Addiction

Incidence
5.9% of 16–24 year olds have reported cocaine use in the
British Crime Survey 2005–2006

Risk for Childbearing
Variable to High Risk for the mother
Moderate Risk for the fetus
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Pregnancy Issues
Cocaine use in pregnancy might cause:
• Miscarriage
• Low birth weight
• Pre-term birth
• Increased perinatal morbidity
• Disturbed behaviour in newborn babies

Several studies report increased incidence of cranial
abnormalities, limb reduction defects, urogenital
defects and intestinal abnormalities7. Many of these
are due to associated compounding factors, such as
multi-drug use, alcohol and smoking and malnutri-
tion etc.7,8,9

Studies suggest cocaine use may increase uterine
contractility. Placental abruption may result from
vasoconstriction and transient hypertension due to
the vasoconstrictor properties of the drug11.

Intrauterine growth retardation and low birth
weight are the most frequent adverse effects
reported. Reduced utero-placental flow impairs
transfer of nutrients and oxygen4,9. Maternal
appetite is also suppressed12.

Pregnant cocaine users require effective medical
and midwifery attention, and to look after them-
selves throughout the pregnancy. Avoiding proper
medical care, poor nutrition, smoking cigarettes
and drinking alcohol can all have major effects
upon the health of the baby7,8,9,10,11,12.

Labour Issues
CTG changes, due to cocaine’s transfer across 
placental and fetal blood–brain barrier, present as:
• Fetal tachycardia
• Reduced beat to beat variability
• Lack of accelerations

Maternal hypertension leads to in utero cerebral
infarction. There is increased risk of placental
insufficiency, intrapartum hypoxia and meconium-
stained liquor.

Use of opiate-based analgesia in labour should be
avoided. There is a risk of thrombocytopenia, and 
a risk of developing an epidural haematoma.
Adrenaline/epinephrine may not be effective in
treating hypotension.

Postpartum Issues
Ensure all relevant professionals know about the
delivery and any concerns identified.

Cocaine, whilst not physically addictive, can
cause severe withdrawal effects in neonates
exposed to both cocaine and opiods. Due to the
delay in the effects of some drugs, babies should
stay in hospital for a minimum of 4–5 days. Sym-
ptoms include poor sucking, feeding problems, irri-
tability, hypertonia, yawning and sneezing9,10,13.

Mothers require support in caring for babies with
minor symptoms that do not require treatment.

Cocaine can be passed on to the child through
breast milk. Hence, the decision to breast-feed
should be individualised taking into account life-
style and any contraindications13.

Medical Management and Care
The myths surrounding cocaine often arise from lack of knowledge
and poor communication, which can undermine the effectiveness of
treatment. Issues affecting treatment and care are:
• Access to treatment
• Lifestyle issues
• Relationships with drug workers
• Ongoing treatment

Effective care
• Multi-disciplinary care, led by a consultant obstetrician with

expertise in substance misuse
• Neonatologist, anaesthetist, pharmacist, specialist midwife and

social worker involvement and teamwork, highlighting child-
protection issues

• Toxicology and STD screening with consent
• Detailed anomaly and serial growth ultrasound scans
• Supportive, non-judgemental care

Midwifery Management and Care
• Good history taking to assess level of cocaine use and willing-

ness to stop using
• Early treatment experiences of the user will make a difference to

the user’s later commitment to treatment; previous bad experi-
ence can affect the user’s willingness to engage in treatment
options during pregnancy

• Use of a non-judgemental approach to users with an apprecia-
tion of how cocaine fits into their lifestyles

• Refer to appropriate specialist substance abuse service
• Encourage attendance at antenatal clinics and classes
• Establish whether there are child-protection concerns, and a

necessity for Social Services referral

Medical Management and Care
• Inform anaesthetist and neonatal services to ensure appropriate

pain relief and neonatal assessment
• Intervention only for obstetric indications
• Increased risk of operative delivery due to CTG complications,

so plan to deliver on consultant-led unit

Midwifery Management and Care
• Continuous electronic fetal monitoring in labour
• Individualised, non-judgemental care
• Avoid use of opiate-based analgesia, because pain relief recep-

tors may already be saturated; might also encourage a relapse if
the mother has been drug free in recent times

• Discuss the feasibility of an epidural with the anaesthetist, and
discuss pain relief options with the mother taking anaesthetic
risks into account

Medical and Midwifery Management and Care
• Normal baby care should be commenced with regular assess-

ments and transfer to NNU if condition deteriorates
• Liaison with substance abuse service/drug liaison midwife
• Provide support in parenting as even babies not requiring med-

ical treatment may still be irritable, unsettled and have difficult-
ies feeding

• Make the mother aware that cocaine passes into breast milk with
associated risks

• Assess the potential sequelae to the baby if the mother chooses to
breast-feed whilst using cocaine

• Ensure a paediatrician performs the neonatal examination and is
informed of baby’s condition daily until discharge

• Recommend immunisation to reduce acquisition of infection
• Inform relevant professionals of delivery and postnatal care details
• Address any child-protection issues
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EXPLANATION OF CONDITION

Heroin is a class A drug, derived from morphine, which is
obtained from the opium poppy. It is known colloquially as
boy, brown, china white, dragon, gear, H, horse, junk, skag and smack.

It is sold as a powder, which comes in different colours,
from white, if it is pure, to dark brown if it has been mixed
with other substances. It can be smoked, sniffed or made into
a solution for injection.

Heroin takes effect quickly and can last several hours,
depending on how much is taken and whether it is smoked,
sniffed or injected. It produces a feeling of warmth, relaxation
and detachment with a lessening of anxiety1.

COMPLICATIONS

Heroin use can cause nausea and vomiting but these effects
stop with regular use. An overdose can produce stupor and
coma, sometimes leading to death from respiratory failure2.

Giving up heroin after regular use causes aches, tremor,
sweating, chills and muscular spasms. Physical long-term
effects include chronic constipation, irregular periods for
women, occasionally pneumonia and decreased resistance to
infection, thrombophlebitis and bacterial endocarditis1,2.

These problems may be made worse by self-neglect. Heroin
addicts tend to focus on their next ‘fix’ and are unable to
maintain employment, become homeless and resort to crime
as a means of obtaining money for drug purchase1,2.

NON-PREGNANCY TREATMENT AND CARE

There are several schools of thought on treatment for heroin
dependency, ranging from abstinence to maintenance. The
National Treatment Agency (NTA) formulates policy for treat-
ment in England. As part of the national drug strategy their
target is to double the numbers in treatment by 20083,4,5,6.

Methadone is the leading drug for substitute prescribing
and can be used to maintain or detoxify. It has a reputation
among users as being more difficult to detoxify from com-
pared to heroin3.

From April 2001 buprenorphine has been prescribed by
general practitioners (GPs). This is marketed under the trade
name Subutex and may be useful when methadone is not the
best choice, for example when a person is in the early stages of
dependency4,5.

Naltrexone implants can be used to block the effects of heroin
as part of a treatment programme. They are not yet licensed in
the UK but are available from private practitioners3.

There is support for the idea that doctors should return to
prescribing heroin as they did in the 1960s rather than meth-
adone. This is because users prefer it and by prescribing

heroin the controversial view is that the illicit market would
be undercut.

Heroin use can affect the user’s sexual function, causing
impotence in men and amenorrhea and infertility in women.

PRE-CONCEPTION ISSUES AND CARE

• Access to health care may be delayed due to amenorrhoea
and result in a late diagnosis of pregnancy

• Discuss options available, health-related issues and sup-
port systems in place

• Offer referral for substitution therapy/detoxification
under specialist supervision

• Advantages of methadone for substitution include contin-
ued contact with medical services, purity of preparation
and 24-hour duration of action, preventing fluctuations in
blood levels; available as oral linctus

• Discuss harmful effects of heroin to self and a future baby
• Dependency can affect co-ordination, concentration and

thus parenting
• Risk of hepatitis B and C infections as well as HIV with 

iv drug abuse, therefore essential to offer screening for
blood-borne infections after full counselling7,8

• Advise the prospective mother to explore financial issues
prior to considering a family

• Address any other multi-drug use, alcohol intake and
smoking

• Increased risk of prematurity, low birth weight, neonatal
withdrawal and sudden infant death syndrome (SIDS)

• Promote folic acid supplementation and standard pre-
conception care as outlined at the beginning of Chapter 1

16.4 Heroin Addiction

Incidence
No reliable data
0.2% of 16–24 year olds report having used heroin in the
last year in the British Crime Survey 2005–2006

Risk for Childbearing
Maternal: Moderate to High Risk
Fetal: Moderate Risk
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Pregnancy issues
Heroin is not teratogenic. It is associated with:
• Pre-term delivery
• Fetal growth restriction
• Antepartum haemorrhage
• Multiple pregnancy

Pregnant women who are addicted to heroin are
advised to switch to methadone. This is adminis-
tered at regular intervals and keeps the levels 
of the drug in the bloodstream relatively stable,
causing fewer problems for both mother and
fetus. With expert professional help, a woman
may be able to reduce the amount she takes.
Women are not advised to try to quit the drug
when they are pregnant as this can cause distress
and withdrawal symptoms in the developing
baby which could be very harmful9.

It is vital that mothers with a heroin problem
seek expert help so that the best care can be given
to them and their babies before and after the
birth10,11,12,13,14.

The short half-life of heroin causes repeated
withdrawals, resulting in smooth muscle spasms
which cause:
• Uterine contractions and pre-term delivery
• Placental vasospasm and fetal compromise
• Fetal gut spasm, releasing meconium
• Fetal distress

Labour Issues
The main issues are:
• Analgesia in labour
• Increased risk of fetal distress

Use naloxone with extreme care for reversal, as it
can precipitate severe fetal distress or shock in the
neonate10,11.

Postpartum Issues
Babies exposed to heroin or methadone before
birth also suffer extreme symptoms of with-
drawal after delivery, needing treatment which
may last for weeks. Symptoms include:
• Irritability
• Restlessness
• Feeding and breathing difficulties
• General distress

The baby will need expert care to overcome these
symptoms10,11,12,13.

Withdrawal from heroin is usually observed
within 24 hours of delivery, whilst methadone
symptoms may be delayed for 48 hours12,13,14.

Medical Management and Care
• Consultant with expertise in substance abuse should lead care
• Multi-disciplinary care with neonatologists, anaesthetists, sub-

stance abuse team and a specialist midwife
• Serial ultrasound scans for fetal growth
• Assess for multiple pregnancy
• Document plan for intrapartum pain relief antenatally
• Address any related health issues – STD, etc.
• Identify and document any child care/protection issues

Midwifery Management and Care
• Encourage engagement with specialist substance misuse services

for treatment
• Encourage regular antenatal care and refer to consultant care
• Normalise midwifery care as much as possible
• Recognise the social, medical and emotional impacts of heroin use
• Provide honest and accurate information regarding the risks to

mother and baby
• Ensure regular communication with multi-professional team,

including liaison with social care for pre-birth risk assessment
• Discuss effects of drug abusing lifestyle and develop a care plan

that minimises harm and stabilises lifestyle
• Arrange pre-birth visit to the neonatal unit
• Discuss options for pain relief
• Document multi-agency care plan to ensure all professionals

involved in the care are aware of needs in labour and post birth

Medical Management and Care
• Continuous fetal monitoring
• Intervention for obstetric indications only
• Continue ongoing prescription for methadone

Midwifery Management and Care
• Inform the neonatologist of labour
• Continuous fetal monitoring in labour
• If prescribed methadone, epidural should be offered as the pre-

ferred choice of pain relief
• Avoid the use of opiates, e.g. diamorphine, pethidine, especially if

the woman is drug free, as this increases risk of reintroducing
craving for heroin

Medical Management and Care
• Ongoing care plan for all health care issues identified in pregnancy

Midwifery Management and Care
• Do not use naloxone (Narcan) for babies of women who are using

opiates (including methadone)
• Normal baby care with observation for neonatal abstinence syn-

drome (NAS) for 3–5 days
• Breast-feeding can be encouraged if drug use is stable, unless

mother is using high doses of benzodiazepines or is HIV positive
• Provide parenting education and support
• Inform social worker, health visitor and specialist substance mis-

use services of delivery and the need for postnatal support
• Offer hepatitis B and BCG vaccination if required
• Arrange a follow-up appointment for babies of women who are

HIV, hepatitis C or B positive
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EXPLANATION OF CONDITION

Amphetamine is not a naturally-occurring compound, but 
a synthetic molecule first synthesised in Germany in 1887. 
It is structurally similar to ephedrine, a natural stimulant
found in some plants. Like ephedrine, amphetamine dilates
the bronchial sacs of the lungs. Medical use of amphetamine
began in the 1930s, with the introduction of the Benzedrine
inhaler1,2,3.

Speed is the street name for amphetamine, and it is also
known as amphetamine sulphate, phet, billy, whizz, sulph, base,
amphetamine, paste, dexamphetamine, dexies, dexedrine.

It is Britain’s least pure illegal drug. It is often taken along
with ecstasy (methylenedioxymethamphetamine). It can be
swallowed, smoked, snorted or injected3,4.

• Amphetamine makes people feel wide awake, excited and
chatty

• It may be impossible to sit still or sleep
• It makes some people panicky
• Sniffing a lot in a short space of time may cause 

hallucinations
• Amphetamine can be addictive; the more is taken the

greater chance a person will need to take more to get the
same effect, known colloquially as a ‘buzz’

• The effects begin after about half an hour if ingested but
much quicker if injected or smoked (methamphetamine)
and can last for up to six hours. The high is followed by a
long, slow comedown

COMPLICATIONS

• Amphetamine users have died from overdose3,4

• Amphetamine use can lead to anxiety, depression, irrit-
ability and aggression

• Amphetamine use can lead to mental illnesses such as
psychosis and paranoid feelings; can lead to delusions
and suicidal ideation

• Short-term physiological effects include decreased appetite,
increased stamina and physical energy5

• Long-term abuse or overdose effects can include tremor,
restlessness, changed sleep patterns, and weakened im-
mune system6

• Injecting any drug can cause vein damage, ulcers and 
gangrene

• Dirty or shared needles and injecting works can help the
spread of hepatitis and HIV7,8,9

• Unstable lifestyle, poor nutrition and mixing with other
drugs of abuse contribute to harmful effects10,11

NON-PREGNANCY TREATMENT AND CARE

• Provide information and leaflets on effects of ampheta-
mine and ecstasy use

• Ensure access to specialist substance abuse services and
treatment options

• Benefits of substitution therapy are controversial; dexam-
phetamine substitute is prescribed both orally and intra-
venously as part of a programme to reduce and stop
amphetamine use. A small retrospective study found over
half those injecting stopped, and more than a third did so
within two months of commencing treatment12

• Offer holistic support to partner and family to make
lifestyle changes to enable user to stop

PRE-CONCEPTION ISSUES AND CARE

• It is essential that prospective parents are aware of the
risks of continued use of amphetamines and ecstasy dur-
ing pregnancy

• Ensure access to specialist substance abuse services
• Pregnancy can be a good motivator to cease amphetamine

use
• Discuss adverse effects on parenting skills with continued

use
• There are no specific effects associated with intermittent

or recreational use in pregnancy
• High dose continual use causes harmful effects with

added effects of unstable lifestyle, poor nutrition and mul-
tiple drug usage11

• Some, but not all, studies suggest that amphetamines may
cause an increased risk of birth defects, including cleft
palate, and heart and limb defects6

• Use also appears to contribute to pregnancy complica-
tions, including maternal high blood pressure which can
cause slow fetal growth, premature delivery and post-
partum haemorrhage

• Advise parents that babies exposed to amphetamines
undergo withdrawal-like symptoms after birth, including
jitteriness, drowsiness and breathing problems13,14, and
usually require admittance to a neonatal unit.

The use of ecstasy has increased dramatically in recent years.
To date there have been few studies on how the drug may
affect pregnancy. One small study found a possible increase
in congenital heart defects and, in females only, of the skeletal
defect clubfoot. Babies exposed to ecstasy before birth may
face similar risks as babies exposed to other types of
amphetamine9.

16.5 Amphetamine Addiction

Incidence
No reliable data
3.3% of 16–24 year olds reported use in the British Crime
Survey 2005–2006, a reduction from 11.6% reported in 1996

Risk for Childbearing
Maternal: Low Risk
Fetal: Moderate Risk – related to cardiovascular anomalies
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Pregnancy issues

Fetal
There is a higher than expected occurrence of:

• Growth retardation/restriction
• Pre-term delivery
• Heart defects
• Central nervous system defects
• Talipes (especially with ecstasy)
• Cleft lip and palate5,6

None of the above studies involved the use of ampheta-
mines alone, but amphetamines and sympathomimetics
(cough and cold remedies), ecstasy and multiple drug
use. Though the published data is conflicting as regards
the fetal effects, the National Teratology Information
System (NTIS) for Newcastle-upon-Tyne’s prospective data
collection suggests an overall malformation rate of 17.7%.
Overall incidence of cardiovascular defects was 65/1000
pregnancies compared to the expected 5–10/10005,6,7,8,9,10.

Maternal
Because of their anorectic impact, amphetamines may
severely affect maternal nutrition prior to and during
pregnancy. There is further risk of:
• Hypertension
• Postpartum haemorrhage

Labour Issues
Amphetamine use in pregnancy has been correlated with:
• Reduced birth weight
• Prematurity
• Postpartum haemorrhage
• Retained placenta

It can result in maternal and fetal tachycardia affecting
fetal heart rate monitoring.

Postpartum Issues
• It is important to provide care and support if any fetal

abnormality is present
• There may be issues about feeding if a baby has a cleft

palate
• Amphetamines can cause restlessness, irritability and

poor sleep patterns for mother, interfering with safe
parenting

• Increased risk of SIDS
• Impaired lactation in regular amphetamine users

Medical Management and Care
• Consultant with expertise in substance abuse should lead

care
• Detailed anomaly and fetal cardiac scan
• Serial growth scans
• Counsel regarding risk of pre-term delivery
• Paediatric input as indicated

Midwifery Management and Care
• Accurate history taking to ascertain level of amphetamine

use
• Book for antenatal care at a maternal medicine clinic with

delivery booked at consultant unit with a neonatal unit
• Assess if amphetamine use is associated with other drug

or alcohol abuse
• Provide holistic approach to care
• Ensure access to specialist substance abuse services
• Assess willingness to stop taking amphetamines
• Assess whether there are any child protection/parenting

concerns
• Refer to appropriate social services for support

Medical Management and care
• IVI, full blood count and blood group and save in labour

Midwifery Management and care
• Ensure appropriate analgesia and give supportive care
• Care of IVI and accurate recording of fluid balance
• Be aware of the risk of postpartum haemorrhage and

retained placenta
• Active management of third stage of labour
• Ensure paediatrician aware of possible fetal abnormalities

and low birth weight
• Continuous electronic fetal heart monitoring

Medical Management and Care
• Continued efforts to support giving up drug

Midwifery Management and Care
Babies born to amphetamine users can show an increase in 
jitteriness, drowsiness and respiratory distress, suggesting an
amphetamine withdrawal syndrome. Hence, the following
care should be implemented:
• Regular observations for signs of withdrawal
• Paediatrician to perform neonatal examination
• Documentation of neonatal observations
• Information on SIDS should be given to the parents
• Careful consideration should be given to breast-feeding as

lactation may be impaired in regular amphetamine users15
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16 Addictive Disorders

ESSENTIAL READING

COCA (Conference on Cocaine and Crack) www.coca.org.uk

Criminal Policy Research Unit South Bank University (2003)
On the rocks: a follow-up study of crack users in London.

Cross-Government Website for Professionals
www.drugs.gov.uk

Department Of Health (2002) Tackling Crack Cocaine – A
National Plan. London.

Home Office (2004) Drug use among vulnerable groups of
young people: findings from the Crime and Justice Survey
(2003). London; The Stationery Office.

Howell, E., Heiser, N. and Harrington, M. (1999) A review of
recent findings on substance abuse treatment for pregnant
women. Journal of Substance Abuse Treatment, 16:195–219.

Kaltenbach, K. and Finnegan, L. (1997) Children of maternal
substance misusers. Current Opinion in Psychiatry, 10:
220–224.

PM’s Strategy Unit (2003) Alcohol Harm Reduction Strategy
for England. www.strategy.gov.uk

RCOG (1999) Clinical Green Top Guideline No.9: Alcohol
consumption in pregnancy. http://www.rcog.org.uk/
index.asp?PageID=509

Siney, C. (2001) The Pregnant Drug Addict, 2nd Edn. Books
for Midwives Press.

Strang, J. and Gossop, M. (1994) Heroin Addiction and Drug
Policy: The British System. Oxford; Oxford University Press.

Thompson, M. and Kingree, J. (1998) The frequency and
impact of violent trauma among pregnant substance abusers.
Addictive Behaviours. 23:257–262.

Various Authors (1999) Maternal and obstetric effects of 
prenatal drug exposure, pp. 75–86; Interpreting research on
prenatal substance exposure in the context of multiple con-
founding factors, pp. 39–54; Perinatal effects of prenatal drug
exposure. Neonatal aspects, pp. 87–106; Early development 
of infants exposed to drugs prenatally, pp. 107–150. Clinics 
in Perinatology, 26.

Winyard, R. (2005) Substance Misuse in Primary Care: a multi-
disciplinary approach. Oxford; Radcliffe.

PATIENT ORGANISATIONS

ADDACTION UK – Charity working solely in the field of
drug and alcohol treatment
www.addaction.org.uk 0207 251-5860

ADFAM
Charity supporting families affected by drugs/alcohol
www.adfam.org.uk 0207 928-8898

BARNARDO’S UK – Charity supporting vulnerable chil-
dren and their families
www.barnardos.org.uk 0208 550-8822

FRANK – a confidential, anonymous and discreet service for
advice, information + support on drugs
www.talktofrank.com 0800 776600

PHOENIX HOUSE – Charity providing specialist treatment
for drug and alcohol users across the UK
www.phoenixhouse.org.uk

TURNING POINT
Social care charity across England and Wales
www.turningpoint.co.uk

ALCOHOL CONCERN
National agency for alcohol misuse
www.alcoholconcern.org.uk

BABY CENTRE: UK Team – www.bwbycentre.co.uk

NARCONON – www.drugrehab.co.uk

Know Cannabis
www.knowcannabis.org.uk

National Treatment Agency www.nta.nhs.uk

Amphetamine (PIM 934) www.inchem.org

Amphetamine use and Pregnancy www.obfocus.com

DRUGSCOPE UK – Centre of expertise for drugs
conducting research on drug-related issues
www.drugscope.org.uk 0207 928-1211

HIT Drug cards and leaflets for clubbers, plus ‘holiday pro-
tection’ booklet. www.hit.org.uk 0870 990-9702

LIFELINE Leaflets on Drug Myths and Facts for parents
www.lifeline.org.uk 0161 839-2075

QUIT Charity offering advice to help smokers to stop
www.stopsmoking@quit.org.uk 0800 002200

Drinkline – 0800 917-8282

NHS Smoking Helpline 0800 169-0169
AL-ANON/ALATEEN Range of publications on living with
an alcoholic partner or parent
www.al-anonuk.org.uk
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EXPLANATION OF CONDITION

There is a socio-cultural expectation that pregnancy and
childbirth are times of happiness and wellbeing. This makes it
difficult for women to seek help for mental health problems
during the perinatal period1. Pregnancy was previously 
considered to be protective against mental illness2. However,
mental health problems during pregnancy are at least as com-
mon as they are postnatally and are increasingly recognised
as important forerunners of postnatal illness3,4.

Some degree of emotional lability and anxiety during preg-
nancy is normal. Sleep deprivation is common. However this
needs to be differentiated from depressive and anxiety dis-
orders occurring during this period5.

Although any psychiatric disorder may present in preg-
nancy, the clinical issues to note are:

• Most first-onset conditions are mild depressive and anxi-
ety disorders, and the cause is commonly psychosocial6

• Relapses and recurrences of previous mental illness may
occur both during pregnancy and in the postnatal period6

• Relapses of the following disorders may occur:
– depressive and anxiety disorders
– obsessive compulsive disorder
– schizophrenia
– bipolar disorder
– substance misuse

• Antidepressants and antipsychotics should not automatic-
ally be discontinued once the woman becomes pregnant7

as this is a frequent cause of relapse
• Mild to moderate disorders may be managed in primary

care
• Past or current severe illness should be referred to spe-

cialist psychiatric services, preferably to a perinatal 
psychiatric service7,8

• Good communication between all health professionals
both in primary and secondary services is crucial4

Common psychosocial factors associated with mild antenatal
depressive and anxiety symptoms are9:

• Previous infertility or obstetric loss
• Lack of support; relationship problems
• Unplanned pregnancy or ambivalence towards it
• Financial problems
• Teenage pregnancy
• Pregnancy-related medical problems
• Domestic violence
• Poor experience of own mothering
• Past sexual abuse
• Bereavement

COMPLICATIONS

Antenatal psychiatric disorders may be associated with9,10,11,12:

• Poor attendance at antenatal clinic
• Low birth weight
• Prematurity
• Smoking and substance misuse
• Poor general health and nutrition
• Deliberate self-harm and suicide
• Safeguarding children issues
• Maternal–infant attachment dysfunction

Any depression or anxiety during pregnancy that is unrecog-
nised and untreated increases the risk of suicide during the
last trimester4.

NON-PREGNANCY TREATMENT AND CARE

Mild to moderate mental illness may be managed in primary
care. Management includes:

• Advice on lifestyle, exercise and coping with stress
• Talking therapies
• Psychotropic medication

Severe mental illness is usually managed by psychiatric ser-
vices either in the community or in a psychiatric unit.

PRE-CONCEPTION ISSUES AND CARE

Women with previous mental illness should receive advice
about the following issues in a manner that is socially and cul-
turally sensitive:

• Contraception
• Risk of recurrence of mental illness in perinatal period
• Risks and benefits of medication in pregnancy
• Counselling regarding risk of mental illness in offspring

Good communication between professionals is important.
Advice may be given by primary care services; liaison with
specialist psychiatric services is needed for women with past
or current mental illness.

17.1 Antenatal Psychiatric Disorders

Incidence
10–15%

Risk for Childbearing
Moderate Risk
Increased risk if past or family history of severe mental illness
Increased risk with social problems
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Pregnancy Issues
Persistent anxiety and depressive symp-
toms affect the woman’s general health and
satisfaction with pregnancy. The increased
production of maternal and fetal cortisol in
these patients may also be associated with
increased uterine artery resistance which
may result in11,12:
• Fetal growth retardation
• Low birth weight
• Prematurity
• Long-term behavioural and cognitive

deficits in the child

Some women may adopt maladaptive 
ways of coping with stress, and these could
also indirectly affect the pregnancy. These
include:
• Smoking
• Alcohol and substance misuse
• Poor dietary habits
• Lack of exercise
• Self-harming behaviour

Labour Issues
• There are no physical reasons why the

birth should be managed differently
• Anxiety management techniques may be

useful in anxious women
• Specialist perinatal psychiatric team 

may need to be contacted for advice or
assessment

• Neonatologists should be contacted if the
mother is on psychotropic medication

Postpartum Issues
The main risk is an escalation of antenatal
psychiatric symptoms after delivery, or a
recurrence of previous mental illness. These
may manifest as:
• Increased anxiety and agitation
• Low mood, excessive tearfulness or apathy
• Poor handling or attachment to baby
• Bizarre or unusual behaviour
• Delusions and hallucinations
• Thoughts, or acts, of harming herself or

the baby
• Breast-feeding may be possible with

planned medication management

Management and Care
Early detection of perinatal mental illness by all health professionals is 
crucial. Care pathways should be clearly defined and good communication
between professionals is important. Psychiatric management should be
detailed in the woman’s care plan including risk assessment and child 
protection issues.

Medical Care
• Mild to moderate depressive and anxiety symptoms are the most 

frequent psychiatric problems in pregnancy and may be managed in
primary care

• Psychological therapies such as self-help strategies, non-directive
counselling and other brief therapies may be indicated

• Advice may be sought from specialist psychiatric services if needed,
regarding commencing or continuing medication

• All women with severe mental illness (past or current) should be
referred to specialist services, preferably to a specialist perinatal psy-
chiatry team7

• The risk–benefit ratio of psychotropic medication is assessed and 
decisions regarding medication during pregnancy are made after 
discussions with the woman and her partner

Midwifery Care
• At the booking visit, the midwife will screen for past or present severe

mental illness in the woman and her family and refer to appropriate
services if necessary

• She should establish a trusting relationship with the woman that is
socially and culturally sensitive

• Advice regarding smoking cessation, diet and exercise, breast-feeding,
birth preparation and support services

Medical Management and Care
• Advice regarding psychotropic medication during labour should be

entered in the pre-birth care plan
• Drugs should be used judiciously in view of possible effects on the baby

Midwifery Management and Care
• Labour should be managed from a normal perspective
• Discuss methods of support for labour pain to reduce anxiety
• Support throughout labour is important
• Consent should be obtained throughout labour

Medical Management and Care
• Specialist perinatal psychiatry team should be contacted if symptoms

are severe
• Many psychotropic drugs are safe in breast-feeding and need not be

discontinued
• Transfer to a specialist psychiatric Mother and Baby Unit may be indic-

ated if the patient is too ill to be discharged home

Midwifery Management and Care
• Observe mother and baby interaction
• Discuss rest, diet and self-care
• Assess how mother is coping
• Reassure if mood change is due to postnatal blues
• Observe baby if breast-feeding mother is on psychotropic medication
• Communicate with specialist services and refer if needed
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EXPLANATION OF CONDITIONS

Psychiatric disorders following childbirth are common, and
include both new episodes specific to the postpartum period,
as well as recurrences of previous illnesses. Depression and
puerperal psychosis will be described here.

Depression
The term ‘postnatal depression’ is often used inappropriately
to describe all postnatal psychiatric disorders, and is best
avoided4. The presentation and manifestation of symptoms
of depression occurring in the postnatal period do not differ
from depression outside of childbirth5.

Normal emotional changes following childbirth may mask
or be mistaken for depressive symptoms. ‘Postnatal blues’
are experienced by 50–80% of women, are transient and
occur 3–10 days after delivery6,7. They are characterised 
by irritability, tearfulness, low mood, euphoria and sleep 
disturbance. They resolve spontaneously and the woman and
her family need reassurance and support.

Depression in the postnatal period may range from mild 
to severe. Prediction and early detection are important. The
key features include a two-week history of the following
symptoms4:

• Low mood, loss of interest and enjoyment and reduced
energy

• Associated symptoms such as:
– reduced concentration and self-esteem
– ideas of guilt
– hopelessness
– thoughts or acts of self-harm or suicide
– sleep and appetite disturbance

At the booking visit and at all subsequent visits the midwife
should ask the following questions to detect depression8:

• During the past month, have you often felt low, depressed
or hopeless?

• During the past month, have you had little interest or
pleasure in doing things?

Puerperal Psychosis
This illness is relatively rare and is a psychiatric emergency
requiring urgent hospital admission. Mothers with a positive
past history or family history of bipolar disorder are particu-
larly at risk9. There is also an association with primiparity and
obstetric complications10. The clinical picture includes:

• Mood changes: elation, depression or irritability
• Perplexity and confusion
• Agitation and abnormal behaviour
• Delusions and hallucinations
• Thoughts or acts of harm to self or others
• Difficulty in caring for self and baby

COMPLICATIONS

Complications depend on the duration and the severity of the
illness. They include:

• Self-harm and suicide3

• Neglect of baby and infanticide9

• Dysfunction of mother–infant attachment and interaction9,11

• Long-term emotional, behavioural and cognitive prob-
lems in the child10

• Relationship problems and family breakdown4

• Social, occupational and financial complications6

• Depression in the partner8

NON-PREGNANCY TREATMENT AND CARE

Depression in the non-pregnant population is managed 
in primary care if it is mild to moderate, and referred to the
psychiatric services if it is severe12. The following manage-
ment options are available:

• Advice on lifestyle, exercise and coping with stress
• Talking therapies, e.g. cognitive behaviour therapy
• Antidepressant medication
• Mood stabilisers, e.g. lithium

PRE-CONCEPTION ISSUES AND CARE

Women with a past history of severe depression or puerperal
psychosis should be counselled regarding relapse rates
(about 50%) in future pregnancies. Medication should not 
be abruptly discontinued. Many antidepressants are safe in
pregnancy; mood stabilisers may cause fetal defects, but
again the risk–benefit ratio should be assessed to decide
whether discontinuation is indicated.

Other issues that may be associated with depression and
require advice and support are12:

• Poor diet and nutritional status
• Smoking
• Substance/alcohol abuse
• Self-harming behaviour
• Relationship breakdown

17.2 Postnatal Psychiatric Disorders

Incidence
Depression: 10–15%1,2

Puerperal psychosis: 0.2%3

Risk for Childbearing
Moderate Risk for depression
High Risk for psychosis
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Pregnancy issues
Psychosocial risk factors play a role in caus-
ing mild to moderate depression. However,
in severe depression and in puerperal 
psychosis, biological factors are more
important.

Women with the following history need
to be supported and advised regarding the
possible risk of developing postnatal psy-
chiatric illness:
• Past or family history of severe depression
• Past or family history of bipolar disorder10

• Antenatal depression
• Severe postnatal blues
• Social problems and lack of social support
• Recent negative life events
• Long-standing difficulties in coping
• Sexual abuse and/or rape

Labour Issues
• There are no physical reasons why the

birth should be managed differently
• Obstetric complications may increase

the risk for developing postnatal psychi-
atric disorders

• Specialist perinatal psychiatric team 
may need to be contacted for advice or 
assessment

• Neonatologists should be contacted if the
mother is on psychotropic medication

Postpartum Issues
• Postnatal blues and normal emotional

changes should be distinguished from
depression

• Depression usually presents within the
first 12 weeks postpartum; one-third 
to one-half of these are severe and tend
to present early, usually by 4–6 weeks
postpartum

• Puerperal psychosis presents acutely,
usually 3–7 days postpartum

• Severe depression and puerperal psycho-
sis need referral to specialist perinatal
psychiatric services

• Suicide is the foremost cause of maternal
mortality; it can be prevented by early
detection and treatment

Medical Management and Care
• Antenatal depression may be treated either with talking therapies or

antidepressants
• Psychotropic medication need not be discontinued
• Women at risk should have access to a specialist perinatal psychiatry

service for advice or assessment if needed

Midwifery Management and Care
• At the booking visit, the midwife will screen for past or present severe

mental illness in the woman and her family and refer to appropriate
services if necessary8

• Communication with other professionals is vital if the woman is at risk
of developing postnatal psychiatric illness

• The care plan should include psychiatric management and should be
recorded in all versions of the maternity notes8

• A trusting relationship should be established with the woman that is
socially and culturally sensitive

• Advice should be given regarding smoking cessation, diet and exercise,
breast-feeding, birth preparation and support services

• Safeguarding children principles should be observed

Medical Management and Care
• Psychotropic medication may be indicated in women with past or pre-

sent psychiatric illness
• Drugs should be used judiciously in view of possible effects on the baby

Midwifery Management and Care
• Discuss all care fully with the woman and birth partner
• Ensure that any plan has the woman’s full consent
• Psychological and physical support is important throughout labour
• Avoid unnecessary interventions
• Encourage skin-to-skin contact between mother and baby
• Breast-feeding to be encouraged if not pharmacologically contraindicated

Medical Management and Care
• Specialist perinatal psychiatry team should be contacted if symptoms

are severe
• Risk assessment and child-protection issues are important
• Psychotropic medication may be indicated and may be safe in breast-

feeding
• Admission to a specialist psychiatric Mother and Baby Unit may be

indicated if the patient is severely ill

Midwifery Management and Care
• Observe mother and baby interaction
• Discuss rest, diet and self-care, and how the mother is coping
• Reassure if mood change is due to postnatal blues
• Observe baby if breast-feeding mother using medication
• Ask screening questions for depression; scales such as the EPDS may be

used, but only as part of an assessment1

• Communicate with specialist services and refer if needed
• Refer to Social Services if safeguarding of children concerns are raised

17.2 Postnatal Psychiatric Disorders 211
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17 Psychiatric Disorders

ESSENTIAL READING

POLICY AND GUIDELINES
NICE (2007) Clinical Guideline 45: Antenatal and Post-
natal Mental Health http://guidance.nice.org.uk/CG45/
niceguidance/

The Scottish Intercollegiate Guidelines Network (SIGN)
(2002) Guidelines: Postnatal depression and puerperal 
psychosis (includes screening, diagnosis, management for 
a multi-disciplinary team).
http://www.sign.ac.uk/guidelines/fulltext/60/index.html

WHO UK Collaborating Centre (2005) Introduction to Post-
natal Disorders.
http://www.libraries.nelh.nhs.uk/mentalhealth

EVIDENCE AND BEST PRACTICE
The Cochrane Library has systematic reviews on: Antide-
pressant prevention of postnatal depression
http://dx.doi.org/10.1002/14651858.CD004363.pub2

Dennis, C-L and Creedy, D. (2004) Psychosocial and psycholo-
gical interventions for preventing postpartum depression.
Cochrane Database
http://dx.doi.org/10.1002/14651858.CD001134.pub2

MIDIRS Informed Choice Leaflet 20: Postnatal depression.
http://www.clinicalevidence.com/ceweb/conditions/pac/
1407/1407.jsp

BOOKS
Dalton, K. (2001) Depression after Childbirth: How to
Recognize, Treat, and Prevent Postnatal Depression, 4th edn.
Oxford; Oxford University Press.

Gutteridge, K.E.A. and Waheed, W. (2007) Maternal Mental
Health: Working in Partnership in Essential Midwifery
Practice: Public Health (Eds S. Byrom and G. Edwards).
Oxford; Blackwell Publishing.

Hanzak, E. (2005) Eyes without Sparkle: A Journey through
Postnatal Illness. Oxford; Radcliffe.

Littlewood, J. and McHugh, N. (1997) Maternal Distress And
Postnatal Depression. Basingstoke; Macmillan.

Price, S. (Ed) (2007) Mental Health in Pregnancy and
Childbirth. Oxford; Blackwell Publishing.

Raphael-Leff, J. (1991) Psychological Processes of Child-
bearing. London; Chapman and Hall.

Shaw, F. (2001) Out of Me. London; Virago Press.

PATIENT ORGANISATIONS

PNI-UK
http://www.pni-uk.com/pniuk.html

ForParentsbyParents
http://www.depression-in-pregnancy.org.uk/

Meet a Mum Association
http://www.mama.co.uk/default.asp?nc=4104&id=1
0845 120 3746

Mind
www.mind.org.uk
Tel: 08457 660 163

National Childbirth Trust (NCT)
www.nctpregnancyandbabycare.com
Tel: 0870 444 8707

Association for Postnatal Illness
www.apni.org
Tel: 020 7386 0868

Perinatal Illness UK
www.pni-uk.com

Action on Puerperal Psychosis
www.bham.ac.uk/app

Birth Trauma Association
www.birthtraumaassociation.org

PaNDa
www.vicnet.net.au/-panda

Royal College of Psychiatrists
Perinatal Special Interest Group
www.rcpsych.ac.uk/college/sig/peri.htm

CRY-SIS
www.cry-sis.com
Tel: 0207 404-5011
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EXPLANATION OF CONDITION1,3,4

Breast cancer is most commonly associated with post-
menopausal women but is increasingly affecting women of
child-bearing age. The classic presentation is with a painless,
slow growing and palpable mass. Other symptoms include
nipple discharge and breast skin changes.

Risk factors include:

• Increased age
• Nulliparity
• Family history
• Early menarche
• Late menopause
• HRT use

Breast cancer once diagnosed is attributed a ‘stage’ in order to
guide treatment decisions.

• Stage 0 – non-invasive breast cancer with no invasion of
surrounding tissue

• Stage I – invasive breast cancer in which the tumour meas-
ures <2 cm and there is no lymph node involvement

• Stage II – the tumour measures at least 2 cm but <5 cm or
cancer has spread to the lymph nodes in the axilla on the
same side as the affected breast

• Stage IIIA – tumour size is >5 cm or there is significant
lymph node involvement, where the nodes stick to one
another or surrounding tissue

• Stage IIIB – tumour has spread to the breast skin, chest
wall or internal mammary lymph nodes; includes inflam-
matory breast cancer

• Stage IV – tumour has spread beyond the breast, axilla
and internal mammary nodes and may have spread to
lymph nodes at neck base, lungs, liver, brain or bone

COMPLICATIONS1,3

• Metastasis (secondaries)
• Anaemia
• Anorexia
• Fatigue
• Secondary infection
• Depression
• Side effects of treatment:

– radiotherapy: lethargy, anorexia, localised skin reactions
– chemotherapy: (it is of note that cytotoxic drugs used

currently have significantly less severe side effects
than previously) nausea, vomiting, hair loss, fatigue,
infections, mouth sores and irregular menstruation

– hormone therapy: mood swings, depression, weight
gain, hot flushes, bloating and early menopause

NON-PREGNANCY TREATMENT AND CARE1,4

Prompt Referral and Diagnosis
Diagnosis is by a combination of examination, mammo-
graphy, ultrasound and fine-needle aspiration cytology.

Surgery
Surgery may include:

– lumpectomy
– mastectomy
– lymphadenectomy
– reconstructive surgery, where appropriate

Chemotherapy
Chemotherapy treats the entire system by disrupting the abil-
ity of cancer cells to divide and grow. A combination of drugs
is often used, as different drugs attack cancer cells at different
stages of their growth. Drugs are usually administered every
2–4 weeks for 4–6 months to allow for a recovery period from
side effects of treatment.

Radiotherapy
Radiotherapy involves the use of high-energy X-rays to
destroy the cancer cells. This painless administration of X-
rays is usually given over a period of time to optimise the
effect of destroying the cancer cells whilst avoiding damage
to normal cells. Radiotherapy may reduce the risk of recur-
rence by 50–60%.

Hormone Therapy
Oestrogen-sensitive cancers comprise 50–75% of breast can-
cers. Commonly-used hormone drugs include anti-oestrogens
(e.g. tamoxifen), LHRH agonists (e.g. Zoladex) and aroma-
tase inhibitors.

Psychological Support
As many as 30% of women diagnosed with breast cancer will
develop a depressive illness within a year of diagnosis. The
psychological impact of a diagnosis of breast cancer merits
the input of the multi-disciplinary team to support the
woman and her family.

PRE-CONCEPTION ISSUES AND CARE

Women with a previous history of breast cancer who are con-
templating pregnancy should seek advice from their obstetri-
cian, breast surgeon and oncologist.

In general, a delay of two years post cancer treatment is 
recommended to allow for early recurrences to be detected5.
Younger women (<33 years) may be advised to wait three
years before conception as they have a higher relapse rate6.
Women with a poor prognosis may be advised to avoid fur-
ther pregnancy. Pregnancy does not appear to affect long-
term survival after breast cancer, but women with a poor
prognosis are likely to die while they have young children.

Women with previous early stage breast cancer and no
signs of recurrence have a good prognosis following subse-
quent pregnancy, with survival rates of 71–90%7.

18.1 Breast Cancer

Incidence
1:9 lifetime risk1

3:10,000 risk of diagnosis in pregnancy2

Risk for Childbearing
Variable Risk
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Pregnancy Issues
Breast cancer is the most common cancer
found in pregnancy and accounts for 3% of
all breast cancers7.

Pregnancy following breast cancer
Pregnancy after treatment for breast can-
cer appears to be associated with a higher
rate of miscarriage8. Current literature
shows no evidence of previous use of 
cytotoxic drugs causing any adverse fetal
or neonatal development effects. Conse-
quently women with a previous history of
breast cancer should be managed with
regard to their pregnancy as normal.

Breast cancer diagnosed during pregnancy
Prognosis may be worse in pregnancy, as
diagnosis may be delayed due to normal
physiological changes which may mask
symptoms/signs of cancer. However,
recent studies indicate that survival is
unaffected in pregnant women with breast
cancer when compared with non-pregnant
women with the same stage of disease9,10.

Surgical intervention is the preferred
management7, ideally performed after the
first trimester in order to reduce risk of
miscarriage. It may involve modified rad-
ical mastectomy or lumpectomy and axil-
lary clearance with deferred reconstruction.

Chemotherapy is associated with risk of
congenital malformations in the first
trimester, with critical susceptible period
of 5–10 weeks11. Chemotherapy in the sec-
ond and third trimesters appears safe
although there may be a link with IUGR
and low birth weight12.

Radiotherapy and tamoxifen are usually
avoided until post delivery. If radiother-
apy is indicated, early delivery may be
required to commence treatment as soon
as possible12.

Labour Issues
If mastectomy is required in the third
trimester this could be combined with cae-
sarean section, depending on gestation.
The placenta requires histology, and the
pathologist should examine for evidence
of placental metastases.

Postpartum Issues
• Breast-feeding is contraindicated during

chemotherapy and radiotherapy7

• Lactation might fail to occur as a conse-
quence of radiation therapy

Medical Management and Care

For women with a previous history of breast cancer
• Manage pregnancy as normal
• Encourage surveillance for any signs of recurrence

For women diagnosed in pregnancy
• Diagnosis is as for non-pregnancy, but mammography is less useful due

to pregnancy-induced changes in breast tissue13

• Discussion regarding continuation of pregnancy if diagnosis in first
trimester14

• Whilst termination of pregnancy has not been shown to have any beneficial
effect on outcomes it may require discussion if the treatment required is
limited by continued pregnancy and/or for emotional and social reasons15

• Planned multi-disciplinary care including obstetricians, midwives, onco-
logists, anaesthetists, paediatricians and Macmillan nurses

• Negotiation about optimum time and mode of delivery depending upon
need for treatment in pregnancy

• Steroid administration for fetal lung maturation and liaising with paedia-
tricians if premature delivery is required

Midwifery Management and Care

For women with a previous history of breast cancer
• Encourage careful breast self-examination
• Educate about the normal physiological breast changes in pregnancy, but

be alert to how these may mask symptoms
• Immediate referral to specialist obstetrician and oncology team if suspi-

cious about these changes
• Provide psychological and emotional support for pregnant women who

have experienced breast cancer; fears regarding future recurrence and
issues around mortality may be heightened during pregnancy and
impending parenthood

For women diagnosed in pregnancy
• Importance of maternal wishes are paramount; act as advocate and pro-

vide information for the woman and her family
• Extra vigilance regarding fetal growth, regular antenatal appointments

and ‘small for dates’ recordings
• Advise about fetal movements
• Direct women to appropriate support networks (see Essential Reading)
• Basic nursing care may be required, especially if the mother has had

recent surgery and requires wound care
• ‘Parent-craft’ education may have to be given on a one-to-one basis and

include advice on lifting the baby if arm movement is impaired

Medical Management and Care
• Delivery may be expedited early to allow radiotherapy or tamoxifen

treatment to begin

Midwifery Management and Care
• Prepare for a potential pre-term delivery with a mother who might be

physically ‘run down’ and anxious, and possibly post-operative
• Care with positioning of CTG monitor belts, and when assisting the

mother to move; she may have weak arm movement if post surgery
• Send placenta to histology with detailed clinical history

Medical Management and Care
• Discuss contraception: the COCP is contraindicated after a diagnosis of

breast cancer

Midwifery Management and Care
• Teach partner parenting skills
• Psychological and physical support; advise how to hold the baby
• Encourage breast-feeding if possible, or advise on formula feeds
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EXPLANATION OF CONDITION

Malignant melanoma is a tumour originating from the 
normal melanocytes within the skin which proliferate and
transform into aggressive tumours. It is thought that genetic
predisposition and exposure to ultraviolet radiation are the
primary contributors to the development of the disease2.

Malignant melanomas may begin as an existing mole/
nevus or arise de novo. Generally they present as dark pig-
mented skin lesions, expanding in size, but they may be ame-
lanotic and thus red or pale in colour. The lesions may be
painful, itch, bleed or ulcerate. Any suspicious skin changes
necessitate investigation.

Risk factors for malignant melanoma include fair skin, his-
tory of childhood sun exposure, episodic sunburn, living in a
hot country, multiple nevi (moles) and family history.

There are four main types of melanoma3:

1. Superficial spreading melanoma: most common, account-
ing for 70% of melanomas. These are common in the 
middle-aged population. They grow laterally and then
vertically and are often found to arise from pre-existing
benign nevi.

2. Nodular melanoma: accounting for 25% of melanomas,
these are more common in men, develop quickly and
usually arise de novo. The tumour invades vertically and
is typically deep at presentation. This type of melanoma
presents as an elevated nodule and is more likely to ulcer-
ate or bleed. Nodular melanoma has the worst prognosis
of the four types.

3. Lentigo malignant melanoma: accounts for 10% of
melanomas and is most common in the elderly popula-
tion. It is usually found on sun-exposed areas of the body
(e.g. face). This melanoma is less likely to metastasise and
has the best prognosis.

4. Acral lentiginous melanoma: most commonly found on
the palms of hands, soles of feet and under nails. These
tumours grow vertically and are characterised by a flat
pigmented area around the focus of the melanoma.
Tumours around the nailbed are the most difficult to
diagnose and have the poorest prognosis.

Malignant melanomas are attributed a stage by combining
the score for the depth of the tumour (Breslow scale) along
with the Tumour-Nodes-Metastases staging system. Broadly
speaking, the stages are categorised as follows4:

• Stage I – <1 mm thick
• Stage II – >1 mm thick
• Stage III – spread to local lymph nodes
• Stage IV – distant metastases

Malignant melanoma is almost completely curable if detected
early. Five year survival rates are 96% for local lesions, 60% if
regional spread and 14% if distant metastases5. The overall
survival rate for women is 85%.

NON-PREGNANCY TREATMENT AND CARE

Any person with a lesion suspicious of melanoma should 
be referred promptly by the primary care team for further
assessment. Excision of a suspicious lesion is performed as a
full-thickness skin biopsy with a 2–5 mm clinical margin of
normal skin laterally and with a cuff of sub-dermal fat. This
allows diagnosis and decisions regarding further treatment4.

Following diagnosis a thorough physical examination is
required to look for the presence of other possible melanomas
and to assess the clinical stage of the disease.

Most malignant melanomas are treated entirely with sur-
gical removal. Early stage disease is treated with wide local
excision with margins of normal tissue of 1–3 cm4. More
advanced disease is difficult to treat and some treatments 
are intended to be palliative rather than curative. Possible
treatments include lymph node dissection, chemotherapy,
radiotherapy and interferon therapy6.

Management of patients with malignant melanoma re-
quires a multi-disciplinary team approach including primary
care, dermatology, surgery, oncology, histopathology and
clinical nurse specialists.

PRE-CONCEPTION ISSUES AND CARE

Current opinion is that conception should be delayed for 2–
3 years following treatment for malignant melanoma7. Whilst
no evidence suggests that pregnancy affects the cancer or the
chance of it recurring, recurrence rates are significantly higher
in the two years following diagnosis. Women who have had
an early-stage melanoma completely excised and have had no
recurrence within 2–3 years are likely to be cured.

Women with metastatic or recurrent disease should be
advised to avoid pregnancy due to poor prognosis and dif-
ficult treatment decisions during pregnancy.

18.2 Malignant Melanoma

Incidence1

8,000 cases per annum in UK
1,800 deaths per year in UK

Risk for Childbearing
Variable Risk
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Pregnancy issues
The incidence of malignant melanoma is 
rising. It accounts for one-third of all new
cancers in the 15–39 year age group6. Thirty-
five percent of women with melanoma are 
of child-bearing age and the co-existence of
melanoma and pregnancy although still rare
is increasing8.

There is no evidence that pregnancy affects
the prognosis of malignant melanoma. 
The outcome of pregnancies associated with
stage I melanoma is generally excellent9.
Termination of pregnancy does not affect the
prognosis and should not be routinely
offered.

Diagnosis and treatment should not be
delayed due to pregnancy. Management of
early-stage disease is identical to the non-
pregnant patient.

Advanced-stage disease in pregnancy
requires an individualised treatment plan
with multi-disciplinary team input. Palliat-
ive chemotherapy to slow tumour growth
and control symptoms is relatively safe for
the fetus in the second and third trimesters
(see Section 18.1).

Melanoma can, rarely, metastasise to the
placenta. It is the commonest tumour to do
so, accounting for up to a third of all re-
ported cases10.

Labour Issues
Labour and delivery can be managed as nor-
mal for any women with a previous history
of melanoma.

In the rare circumstance of advanced mel-
anoma during pregnancy, delivery depends
on the clinical situation and is likely to be
pre-term and by caesarean section.

Postpartum Issues
In the rare circumstance of advanced
melanoma with metastasis to the placenta
there is a risk of spread to the fetus, therefore
the baby needs careful follow-up to exclude
disease. Melanoma in the neonate has a high
mortality rate11.

Medical Management and Care
• Do not delay referral for suspicious lesions in pregnancy
• Surgical removal of tumour should not be delayed due to pregnancy;

preferably performed under local anaesthetic, but general anaesthesia
need not be avoided in pregnancy

• Termination is not indicated for early-stage disease
• In the case of metastatic disease, mean survival is six months8 therefore

termination may need discussion, although prognosis is unaffected
• Management decisions regarding metastatic disease in pregnancy 

are difficult and are based on symptoms, maternal wishes, likely length
of survival and potential fetal outcome; involvement of the multi-
disciplinary team is vital and maternal wishes are paramount

Midwifery Management and Care

General issues
• Encourage vigilant observation of pre-existing moles/nevi
• Discourage any use of sun beds
• Advocate ‘sensible sunlight exposure’ to gain vitamin D without get-

ting sunburnt (see Appendix 1.3)
• Immediate referral to a specialist if pregnant woman reports suspicious

skin changes

For women with melanoma in pregnancy
• Psychological support
• Offer contact details of support groups and sources of further 

information
• Support for partner and family members
• Encourage a healthy lifestyle, with a vitamin- and iron-rich diet, and

avoidance of smoking and alcohol

Medical Management and Care
• Anticipate normal labour for women with early-stage or previous 

disease

Midwifery Management and Care
• Normal midwifery care in labour
• Care not to damage any skin area that has received treatment; pro-

tective dressing might be required
• For women with current melanoma send the placenta for histological

examination with detailed history for the pathologist (to examine for
placental metastasis)

Medical Management and Care
• Normal postpartum care
• Follow-up with skin cancer specialists

Midwifery Management and Care
• Normal postpartum care
• Encourage breast-feeding unless the mother is currently undergoing

chemotherapy or radiotherapy. If the latter applies, then advice on 
formula feeds is necessary and instruction should be given about the
sterilisation of infant feeding equipment

• Arrange any necessary follow-up appointments for both mother and
baby
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EXPLANATION OF CONDITION 3,4

Hodgkin’s lymphoma (HL) is a rare malignancy of the lym-
phatic system. A specific type of cell called Reed Steinberg
cells are characteristic of this condition and they are thought
to arise from B-lymphocytes.

• Presentation is usually with a painless, slow-growing,
enlarged lymph node in the neck, axilla or groin. In 30% of
patients there are associated symptoms of night sweats,
fever and weight loss. Other variable symptoms include
fatigue, anorexia, pruritus and rarely alcohol-induced
pain in the affected lymph nodes

• Peak incidence is in the third decade and it is commoner
in men (ratio 1.3:1)

• Risk factors include family history, immunosuppression
and infection with Epstein Barr virus

• Histological types of Hodgkin’s lymphoma are divided
into classical HL (95%) and nodular lymphocyte predom-
inant HL (5%). Classical HL is further divided into 4 
subtypes:
– nodular sclerosing HL (70%)
– lymphocyte-rich HL (5%)
– mixed cellularity HL (25%)
– lymphocyte-depleted HL (rare)

• Diagnosis is by:
– lymph-node biopsy
– abnormal blood parameters associated with HL

include normocytic anaemia, raised ESR, raised LDH
and abnormal LFT

• Staging is important as it guides treatment and affects
prognosis. It involves physical examination, blood tests,
chest X-ray and CT scan +/− positron-emission tomogra-
phy (PET) scan. There are four stages:
– Stage I – single lymph node group affected
– Stage II – two lymph node groups affected on same

side of diaphragm
– Stage III – lymph nodes affected on both sides of

diaphragm
– Stage IV – disseminated disease

• Classification:
– A refers to absence of systemic symptoms
– B refers to presence of systemic symptoms
– X refers to bulky disease

• Prognosis for Hodgkin’s lymphoma is good, with a five-
year survival rate of 75–80%. Most recurrences occur
within three years. Survival rate decreases with:
– advanced stage of disease
– presence of B symptoms
– bulky disease
– abnormal blood parameters
– increasing patient age

NON-PREGNANCY TREATMENT AND CARE

Prompt referral is required if there is a suspicion of lym-
phoma. Current guidelines suggest referral for investigation
within two weeks in the following situations5:

• Lymphadenopathy persisting >6 weeks in the absence of
infection

• Constellation of symptoms such as night sweats, fever,
weight loss, fatigue and pruritus

Diagnosis is as detailed earlier.
Treatment depends on the stage and histological type of 

the disease and consists of radiotherapy, chemotherapy or a
combination of both. Decisions regarding treatment are made
in a multi-disciplinary team setting in conjunction with the
patient.

For early-stage disease, until recently the treatment of
choice was radiotherapy. Although this resulted in high cure
rates there were concerns regarding the risk of relapse and the
side effects of radiotherapy on surrounding healthy tissue.
Treatment for early-stage disease now usually consists of
short-term chemotherapy with involved field radiotherapy6.
This type of radiotherapy is directed at the group of lymph
nodes affected and minimises damage to surrounding tissue.

For advanced disease, the treatment of choice is combina-
tion chemotherapy over 6–8 months6. Various combinations
can be used with equal efficacy but the preferred regimen in
the UK comprises: Adriamycin, bleomycin, vinblastine and
dacarbazine, as this regimen minimises side effects.

Psychological support is an important aspect of treatment
which must not be neglected.

PRE-CONCEPTION ISSUES AND CARE

General advice is to delay conception until 2–3 years follow-
ing treatment for Hodgkin’s lymphoma, as the majority of
recurrences occur during this time.

There is no evidence that pregnancy increases the chance of
recurrence.

Previous chemotherapy does not increase the risk of con-
genital malformation.

Some women will have reduced fertility or early meno-
pause following radiotherapy or chemotherapy. These women
may need referral for fertility treatment if required1.

18.3 Hodgkin’s Lymphoma

Incidence
1500 cases a year in UK1

1:20,000 pregnancies are affected 2

Risk for Childbearing
Variable Risk
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Pregnancy Issues
Hodgkin’s lymphoma occurring during
pregnancy is rare and there is limited data
available to guide management. Pregnancy
does not appear to adversely affect progno-
sis in existing Hodgkin’s lymphoma, and
pregnancy outcome is generally good2.

There is no evidence that offering termina-
tion in an affected pregnancy affects the dis-
ease course or prognosis.

If staging is required in pregnancy, MRI
and ultrasound should be considered as 
an alternative to CT scanning to reduce the
radiation load to the fetus7.

Treatment in pregnancy should be indi-
vidualised to take account of the mother’s
wishes, gestation at diagnosis, the stage and
growth velocity of the tumour and the effect
of treatment on the fetus:
• Radiotherapy is avoided if possible 

during pregnancy but, if required, supra-
diaphragmatic radiotherapy with shield-
ing of the fetus has been shown to be
relatively safe8

• Chemotherapy should be avoided in 
the first trimester but is relatively safe 
in the second and third trimesters7 (see
Section 18.1)

Labour Issues
Some women with Hodgkin’s lymphoma
diagnosed after the second trimester will opt
to delay treatment until after pregnancy,
therefore these women are likely to be deliv-
ered early by caesarean section. Some women
will undergo early induction of labour for
the same reason if successful induction is
likely.

Lymphoma is extremely unlikely to meta-
stasise to the placenta.

Postpartum Issues
• If treatment has been delayed until after

pregnancy, it can commence immedi-
ately following delivery

• Breast-feeding is not recommended dur-
ing concurrent treatment with chemo-
therapy or radiotherapy (see Section 18.1)

Medical Management and Care
• Pregnancy in women with a previous history of Hodgkin’s lymphoma

should be managed as low risk
• Any symptoms of recurrence should merit immediate referral for

investigation
• Termination of pregnancy should not routinely be offered for women

with HL in pregnancy but may require discussion in some cases
• Good communication between the members of the multi-disciplinary

team is essential
• If treatment is commenced in pregnancy, regular ultrasound for fetal

wellbeing and growth is appropriate
• Cancer is a risk factor for thrombosis, therefore consider need for

thromboprophylaxis if other risk factors present (see Section 15.2)

Midwifery Management and Care
• Accurate booking history is essential, and it may be necessary to obtain

case notes from outside the area
• Ascertain if a management plan had been made pre-conception
• The mother may be eligible for ‘low-risk’ care if her condition is well

controlled, but this decision should be made by the doctors concerned
(see above) as such decisions are outside the scope of midwifery practice

• The mother needs to understand that if her condition deteriorates she
will need re-referral to her existing physician to receive ‘high-risk’
obstetric treatment

• Tactfully ascertain what information has been understood by the
mother and husband/partner in relation to her long-term prognosis

• Complex, emotive family issues may arise as child care is considered
• Effective multi-disciplinary teamwork is important, especially if future

care arrangements for the baby might have to be made
• Care should be supportive and tailored to individual needs
• Be alert for disease recurrence (previous page) and refer promptly
• Be alert for signs of infection and, if necessary, take relevant swabs or

MSU, for culture and sensitivity and refer promptly to a doctor

Medical Management and Care
• If delivery requires expediting early, prescribe steroids as required to

optimise fetal lung function, ensure delivery in a hospital with appro-
priate neonatal facilities and involve the paediatricians in planning
delivery

• Mode of delivery is decided depending on factors such as gestation,
parity, fetal wellbeing and maternal wishes

Midwifery Management and Care
• Administer any prescribed steroids, as above
• The midwife will be able to manage labour normally in many cases
• Alternatively, the midwife may have to prepare for an operative 

and/or pre-term birth (see Chapter 1)

Medical Management and Care
• Normal postpartum care
• Consider need for thrombo-prophylaxis (see Section 15.2)

Midwifery Management and Care
• Normal, supportive postnatal care
• Additional attention to thrombo-prophylaxis
• Encourage and support breast-feeding, unless the mother is receiving

treatment, when advice on formula feeds and sterilisation of feeding
equipment will have to be given to the mother and any others who are
likely to be involved in the care of the baby

• Additional support may be required at home, and involvement of
social services may be necessary

9781405151689_4_018.qxd  7/6/08  11:35 AM  Page 219



220 S. E. Robson and J. Waugh

EXPLANATION OF CONDITION

Gestational trophoblastic disease (GTD) encompasses several
related tumours arising from placental tissue.

• Complete hydatidiform mole – in this condition the con-
ceptus is diploid and androgenetic in origin. It arises after
duplication of the haploid sperm following fertilisation of
an empty ovum. There is usually no fetal tissue present.

• Partial hydatidiform mole – this is triploid in origin and
results from dispermic fertilisation of the ovum. There is
often a fetus present.

• Choriocarcinoma – this tumour is diagnosed histolo-
gically after uterine evacuation. It has the potential to
metastasise widely, commonly to the lung and brain.

• Placental site trophoblastic tumours – this extremely rare
type of tumour (0.23% of all GTD)3 has a variable prognosis.

GTD most commonly presents with vaginal bleeding in the
first trimester, associated with typical ultrasound findings.
Historically, the presenting symptoms were: severe early
onset pre-eclampsia, large-for-dates uterus, hyperthyroidism
or hyperemesis but these presentations are now rare with the
availability of first trimester high quality ultrasound4.

GTD can, rarely, present after an ectopic pregnancy, mis-
carriage or full-term pregnancy. The usual presenting symp-
tom in these cases is irregular vaginal bleeding2.

Complete moles are usually diagnosed by ultrasound
findings of an anembryonic pregnancy, associated with typi-
cal placental appearances. Partial moles can be more difficult
to diagnose ultrasonographically5.

TREATMENT AND CARE

Treatment starts with evacuation of the uterus, which should
be surgical in the case of a complete mole6. Oxytocic agents
should be avoided due to the theoretical risk of causing dis-
seminated trophoblastic disease. The products of conception
must be sent for histological confirmation. In view of the
difficulty in diagnosing partial moles, it is recommended that
tissue for histology is sent following surgical or medical evac-
uations for all non-viable first trimester pregnancies7. Most
molar pregnancies remit spontaneously following evacuation
of the uterus. In rare circumstances a second uterine evacua-
tion is required8.

All women with GTD must be registered with the UK
Trophoblastic Disease Registration and Surveillance scheme
(or other national equivalent) which has been running since
1973. Follow up in the UK is undertaken at three centres,
Dundee, Sheffield and London. Women are followed up with
serial serum and urinary bHCG levels to allow diagnosis and
treatment of persistent trophoblastic disease.

Persistent Trophoblastic Disease
The need for further treatment following a molar pregnancy
is identified by evidence of persistent disease activity which is

thought unlikely to resolve spontaneously. Persistent tropho-
blastic disease occurs following 8% of complete moles and
0.5% of partial moles2.

Chemotherapy is the treatment of choice and this is carried
out in Sheffield or London. There are stringent criteria used to
identify women needing chemotherapy. These include bHCG
level >20,000 after evacuation of retained products of concep-
tion (ERPC), static or rising bHCG levels after ERPC, persistent
bHCG six months after ERPC or evidence of metastasis9. A
diagnosis of choriocarcinoma always requires chemotherapy.
Prognosis is variable depending on factors including:

• Age
• Length of time following previous pregnancy
• Pre-treatment bHCG level
• Size of tumour
• Site and number of metastases
• Previous failed chemotherapy9

Cure rates are high, with an overall survival rate of 94% over
15 years2. The highest mortality rate (21%) occurs in women
who have developed choriocarcinoma after a normal full-
term delivery10.

Follow up and monitoring of bHCG levels is important to
exclude recurrence of disease. At the Sheffield centre, women
with a complete mole are followed up for two years and those
with a partial mole for one year. Women who have required
chemotherapy are followed up for five years.

Diagnosis can have a profound effect on the woman11, and
when discussing clinical findings it is important to acknow-
ledge this as a pregnancy loss12.

PRE-CONCEPTION ISSUES AND CARE

Women who have had a molar pregnancy have a 1 in 76
chance of having another molar pregnancy. If this occurs it 
is usually of the same histological type2.

Women who have had a molar pregnancy are advised not
to conceive until six months after their bHCG levels have 
normalised5. The combined oral contraceptive pill (COCP)
should be avoided until bHCG levels are normal, and
intrauterine contraceptive devices and systems (IUCD, IUS)
are best avoided due to bleeding risk. Advise on barrier
method contraception, or refer to a family planning clinic.

Women who have required chemotherapy are advised not
to conceive for 12 months following completion of treatment
due to the theoretical risk of teratogenicity. The risk of recur-
rent GTD is also highest in the first 12 months following treat-
ment9. The above contraceptive advice applies.

Women can be reassured that fertility is generally not
affected following chemotherapy and 90% of those who wish
to conceive will do so. There is no evidence of increased risk
of fetal abnormality2.

18.4 Gestational Trophoblastic Disease

Incidence
1 per 714 live births in UK1

1200 cases per year in UK2

Risk for Childbearing
Previous GTD – Low Risk
Current Choriocarcinoma – High Risk
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Pregnancy Issues
Women with previous GTD have 
a 98% chance of having a normal 
pregnancy5. A normal dating scan at 
12 weeks gestation should reassure
women that their pregnancy is likely
to be normal.

A rare situation occasionally arises
with a twin pregnancy where one is
viable and the other is molar. In this
situation, pregnancy can be allowed
to continue if the mother wishes 
as there is no increased risk of 
developing persistent trophoblastic
disease, and the outcome after che-
motherapy, if required, is unaffected.
These pregnancies are high risk,
with increased rates of early miscar-
riage, second trimester loss and pre-
eclampsia. The chance of a successful
pregnancy with a live baby is 40%13.

Labour Issues
• Following a previous molar preg-

nancy, anticipate normal labour
• The mode of delivery for an

affected twin pregnancy depends
on obstetric factors such as gesta-
tion, previous obstetric history
and pregnancy complications

Postpartum issues
The screening centre for trophoblas-
tic disease where the woman is regis-
tered will request postnatal urine
bHCG samples to identify recurrent
disease.

In rare cases women with no his-
tory of molar pregnancy can develop
gestational trophoblastic disease 
following a normal pregnancy. This
possibility needs to be considered in
women with irregular vaginal bleed-
ing postpartum, a positive bHCG
and no evidence of an intra- or
extrauterine pregnancy. Prognosis
tends to be worse in these women,
partly due to delayed diagnosis10.

Medical Management and Care
• Most pregnancies following a molar pregnancy can be managed as low risk

with community midwife based care
• If a woman conceives within 12 months of chemotherapy, joint assessment

involving obstetrician, oncologist and fetal medicine specialist is required to
ascertain the risk of teratogenicity

• In the case of an affected twin pregnancy, regular monitoring for signs of 
pre-eclampsia is essential; regular scans for growth and fetal wellbeing are
indicated

Midwifery Management and Care
• If a midwife identifies a mother in early pregnancy with vaginal discharge/

bleeding, a large for dates uterus and possibly hyperemesis, then the mother
should be referred to a consultant unit for assessment

• Care should be taken not to alarm the mother, as these symptoms could also be
related to a multiple pregnancy

GTD presenting in pregnancy
• The management is as described on the previous page
• In the UK the mother is likely to be admitted to a gynaecological unit and be

cared for by nurses; however the midwife may be involved with pre-operative
preparation and psychological support

• If the mother is rhesus negative, anti-D is indicated
• In certain circumstances, midwives might be involved with aftercare, and

should be alert for haemorrhage; if abnormal bleeding or a ‘boggy uterus’ 
present, re-refer to the relevant gynaecological unit

Pregnancy following a molar pregnancy
• Encourage early booking, and take a thorough case history and if necessary

obtain former hospital records
• Arrange a dating scan and reassure of the low risk of recurrence
• Ensure that the screening centre where the molar pregnancy was registered is

aware that the woman is pregnant to ensure appropriate postnatal follow-up
• In the case of an affected twin pregnancy, provide psychological support and

be vigilant for signs of pre-eclampsia

Medical Management and Care
• No medical input is required for women with an uncomplicated pregnancy 

following a molar pregnancy

Midwifery Management and Care

Pregnancy following a molar pregnancy
• Normal midwifery care in labour
• Placental samples are not usually required, but it might be advisable to check

with the obstetric team

Medical Management and Care
• Liaise with appropriate trophoblastic screening centre if any suspicion of

recurrent or de novo gestational trophoblastic disease
• Advise against the COCP until the bHCG level is within normal levels

Midwifery Management and Care

Pregnancy following a molar pregnancy
• Ensure arrangements have been made for follow-up care; otherwise normal

postnatal care is given
• Explain that an HCG urine sample is needed in six weeks, and advise upon

practical arrangements
• Be aware that whilst grief over the former pregnancy loss usually resolves by

about four months, this can persist in some mothers12 and might ‘re-surface’
postpartum

• The midwife might have to give advice on barrier methods of contraception 
if the combined oral contraceptive pill is contraindicated due to high HCG 
levels14 (see Pre-conception Care)
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18 Neoplasia
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Cancer Research UK
PO Box 123
Lincoln’s Inn Fields
London WC2A 3PX
www.cancerresearchuk.org

CancerHelp UK (aligned to Cancer Research UK)
www.cancerhelp.org.uk

Breast Cancer Care
Kiln House
210 New Kings Road
London SW6 4NZ
www.breastcancercare.org.uk

Marie Curie Cancer Care
89 Albert Embankment
London SE1 7TP
www.mariecurie.org.uk

Macmillan Cancer Support
89 Albert Embankment
London SE1 7UP
www.macmillan.org.uk

Cancerbackup
3 Bath Place
Rivington Street
London EC2A 3JR
www.cancerbackup.org.uk
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Appendix 1.1 UK Maternal Deaths – Causes and Risk Factors

Risk

20 times more likely to die

45% higher death rate

3 times more likely to die

7 times more likely to die

20% of direct and indirect maternal deaths

35% of the women who died in 2000–02*

8% of the women who died in 2000–02**

14% of the women who died in 2000–02***

Number of deaths from consecutive UK confidential enquiries into maternal mortality1

Type of Cause of Death Triennial Report

1994–96 1997–99 2000–02 2003–05

DIRECT CAUSES (up to 42 days postpartum)

Thrombosis and thrombo-embolism 48 35 30 41

Hypertensive disease of pregnancy 20 15 14 18

Haemorrhage 12 7 17 14

Amniotic fluid embolism 17 8 5 17

Ectopic pregnancy 12 13 11 10

Spontaneous miscarriage 2 2 1 1

Legal termination of pregnancy 1 2 3 2

Other early pregnancy deaths 0 0 0 1

Genital tract sepsis 14 14 11 18

Genital tract trauma 5 2 1 3

Fatty liver 2 4 3 1

Anaesthetic 1 3 6 6

Other direct causes 0 1 4 0

Total number of direct deaths 134 106 106 132

INDIRECT CAUSES (up to 42 days postpartum)

Cardiac 39 35 44 48

Psychiatric 9 15 16 18

Other indirect causes 86 75 90 87

Indirect malignancies N/A 11 5 10

Total number of indirect deaths 134 136 155 163

COINCIDENTAL DEATHS 36 29 36 55

LATE DEATHS (42–365 days postpartum)

Direct causes 4 7 4 11

Indirect causes 32 39 45 71

Coincidental 36 61 45 –

Total number of late deaths 72 107 94 82

Total of all deaths 376 378 391 432

Risk factors for maternal deaths from CEMACH ‘Why Mothers Die 2000–2002’ Report2

Factor

Social disadvantage

Poor communities

Minority ethnic groups

Black African women (especially newly arrived and asylum seekers)

Late booking or poor attendance

Obesity

Substance abuse

Domestic violence

* This table is not repeated in the 2003–05 report, where over 50% of the women who died were either overweight or obese, with 15% being
morbidly obese having a BMI of 35 or above.
** 11% had problems with substance abuse, again showing an increase3.
*** The incidence remained static at 14% for domestic violence.
Reproduced from the sixth1,2 and seventh3 reports of the Confidential Enquiries into Maternal Death, with the permission of the Royal College of
Obstetricians and Gynaecologists, and from CEMACH.
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Appendix 1.2 UK Maternal Deaths by Type of Antenatal Care 
and Place of Delivery

Maternal death by type of antenatal care, United Kingdom 2003–051

Maternal death by place of delivery, United Kingdom 1994–2005

Adapted and reproduced from the sixth and seventh3 reports of the Confidential Enquiries into Maternal Death, with the permission of the Royal
College of Obstetricians and Gynaecologists, and from CEMACH.

Classification of DeathType of Antenatal Care

Direct
n

Indirect
n

Direct &
Indirect
n ~ %

Coincidental
n

Late
n

TOTAL
n ~ %

Team-based or ‘shared’ care 54 60 114 ~ 39% 17 6 137 ~ 33%

Consultant-led unit only 15 39 54 ~ 18% 9 1 64 ~ 15%

Midwife only 11 16 27 ~ 9% 8 0 35 ~ 8%

Midwife and GP 5 4 9 ~ 3% 6 6 18 ~ 4%

22 9 31 ~ 11% 5 0 36 ~ 9%

Unaware of pregnancy 5 1 6 ~ 2% 1 0 7 ~ 2%

Suboptimal antenatal care:
• Concealed pregnancy
• No antenatal care
• Late booking/poor attender

3
4
11

2
6
24

5 ~ 2%
10 ~ 3%

35 ~ 12%

0
4
5

0
0
1

5 ~ 1%
14 ~ 3%

41 ~ 10%

Not stated 2 2 4 ~ 1% 

295 ~
100%

55 0 59 ~ 14%

Total

Source: Table 1.4 from the CEMACH Report ‘Saving Mothers’ Lives’ 2003-05

132 163 110 14 416 ~ 100%

Death before booking or after
miscarriage or ToP

Triennial ReportVenue

2000–02 

152 

1 

15 

1 

3 

3 

175

1997–99

132 

3 

11 

2 

3 

4 

155

1994–96 

152 

1 

12 

2 

0 

2 

169

2003–05

202 

2 

14 

4 

5 

3 

230

Consultant-led Obstetric Unit 

Stand alone GP/midwife-led birth centre

Accident and Emergency Department

Intensive Care Unit

Hospital other

Home

Total

Source: Table 22.9 from the CEMACH Report ‘Why Mothers Die 2000–2002’2

Table 1.6 from the CEMACH Report ‘Saving Mothers’ Lives 2003–05’3
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Appendix 1.3 Daily Vitamin and Mineral Dietary Intake for
Pregnancy and Lactation

226 S. E. Robson and J. Waugh

Vitamin1,2 RDA (Recommended
Daily Dietary

Amount/Allowance)*

Sources1,2 Overdose2 Notes

A
Retinol

Pregnancy 2700–8000
IU3Lactation 3–4000 IU3,4

Liver, fish liver oil, green
leafy vegetables, carrots,
yellow fruits, egg yolks,
enriched margarine, milk
products

A fat soluble vitamin which
accumulates in the body2.
Overdose in pregnancy can
be dangerous3. 8000 IU is
the maximum dose. High
doses may be teratogenic3.

Pregnant women should not
take supplements, and
should avoid eating liver3.

B1

Thiamine

Pregnancy 1.5 mg3

Lactation 1.6 mg3

Yeast products, liver, rice,
wholemeal products,
peanuts, pork, milk

A water-soluble vitamin that
is excreted in urine, so
overdose unlikely2.

Destroyed by alcohol2.

Destroyed by alcohol2. B2

Riboflavin

Pregnancy 1.6 mg3

Lactation 1.8 mg3
Yeast products, milk, liver,
fish, cheese, green leafy
vegetables

A water-soluble vitamin that
is excreted in urine, so no
danger of overdose.

B6

Pyridoxine

Pregnancy 2.2 mg3

Lactation 2.1 mg3
Fish, bananas, chicken, pork,
wholegrains, dried beans

May cause nerve problems
in large doses. Conflicting
evidence about maximum
safe dose.

Destroyed by alcohol and
the contraceptive pill2.

B12

Cobalamin

Pregnancy 2.2 µg3

Lactation 2.6 µg3
Fish, liver, beef, pork, milk
and cheese

A water-soluble vitamin that
is excreted in urine, so no
danger of overdose.

C
Ascorbic

Acid

Pregnancy 70 mg3

Lactation 95 mg3
Citrus fruits, berries,
tomatoes, cauliflower, green
leafy vegetables, peppers

Large doses can cause
diarrhoea. Excessive doses,
≥1000 mg, might damage
DNA.

D

Pregnancy 400 IU3

Lactation 400 IU3

80% from sunlight 
20% from cod liver oil, 
sardines, herrings, salmon,
tuna, and milk products

A fat-soluble vitamin which
accumulates in the body2.
High doses are teratogenic
in animals3.

Australia advocates daily
sunlight exposure 15 min to
prevent deficiency5; no data
for the UK.

E
Tocopherol

Pregnancy 10 mg3

Lactation 12 mg3

Eggs, nuts, soya, wholemeal
products, beans, vegetable
oil, broccoli, sprouts,
spinach

A fat-soluble vitamin with a
slight risk of overdose.

Folic Acid

Pre-conception 0.4 mg3

Pregnancy 0.4 mg3

Lactation 0.28 mg3

NB: Higher doses are given
for folate deficiency3.

Liver, yeast products, egg
yolk, carrots, melon,
apricots, avocado, beans,
whole wheat, green leafy
vegetables

A water-soluble vitamin that
is excreted in urine, so no
danger of overdose. 

Essential for production of
erythrocytes and other body
cells. Use in periconception
period reduces risk of neural
tube defects.

Mineral RDA Sources1,2 Overdose2
Notes

Calcium
Pregnancy 1000 mg4

Lactation 1000 mg4
Dairy products and green
leafy vegetables

High doses lead to
hypertension, headaches,
renal or gall bladder stones2.

Iron

Pregnancy 27mg4**

Lactation 9 mg4
Red meat, oily fish, egg yolk,
green leafy vegetables, dried
apricots, nuts, wholegrain
foods

Iron accumulates in the
body. High doses lead to
nausea and constipation
and can be fatal.

Deficiency leads to anaemia.
Best taken with folic acid to
aid absorption.

Magnesium Pregnancy 350 mg4

Lactation 310 mg4 
Green leafy vegetables,
wholegrain foods, nuts

High dose causes diarrhoea.

Zinc Pregnancy 11 mg4

Lactation 12 mg4 
Meat, shellfish, milk, brown
rice and wholegrain foods

High dose results in nausea
and vomiting.

* RDA figures are based on the USA National Academy of Sciences Recommendations3,4.
** This figure is lower in the UK, and the exact dosage is debated in the midwifery press.
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Appendix 2 Dermatoses Specific to Pregnancy

Any blistering rash in pregnancy requires urgent referral for a
medical opinion.

Intrahepatic cholestasis of pregnancy 
(see Chapter 10)

• Onset is usually in the third trimester
• Initially pruritus may be localised, e.g. palms and soles,

but later more generalised
• There are no skin lesions just excoriations
• The condition resolves after delivery
• Obstetric cholestasis (OC) occurs occasionally in some

patients postpartum if given the combined oral contracep-
tive pill

Treatment: emollients and topical antipruritic agents, such 
as 0.5% menthol in aqueous cream. Further management of
OC is discussed in Chapter 10.

Polymorphic eruption of pregnancy

(Pruritic urticarial papules and plaques of pregnancy) (PUPP)

• Occurs in 1:200 pregnancies, is the commonest rash pecu-
liar to pregnancy and is of unknown course

• It usually occurs in the third trimester in the abdominal
striae and spares the umbilicus

• A variety of lesions occur:
– urticarial papules
– plaques
– polycyclic lesions, sometimes with small vesicles

• The rash is itchy and usually spreads but rarely involves
the palms, soles or face

• It disappears one week after delivery and there is no risk
for mother or baby

• Recurrence with subsequent pregnancies is unusual

Treatment: symptomatic, with emollients, topical steroid
creams and, if severe, oral prednisolone.

Pemphigoid gestationis

This is a rare autoimmune blistering disease occurring in
1:50,000 pregnancies. It starts in the second or third trimester
(occasionally postpartum) with pruritic urticarial-like
lesions, often around the umbilicus.

• May progress to become more generalised and bullous
• Involvement of the palms, soles of the feet and face 

may occur

• Occasionally improves in late pregnancy or ‘flares’ after
delivery

• In some cases the rash recurs with menstruation or the
combined OCP

• Occasionally there are transient bullous lesions in the
baby

• Referral to the dermatology department is necessary for 
a skin biopsy to confirm the diagnosis and for further
management

Treatment: high dose steroids or, if steroid resistant,
ciclosporin and/or plasmapheresis may be necessary.

Prurigo of pregnancy

• This can occur during any trimester and its cause is
unknown

• There is an increased risk if the woman has a history of
atopy

• The rash consists of itchy papules and nodules on the
extensor surfaces of the limbs and sometimes on the
abdomen

• There is no adverse effect for the mother or baby

Treatment: symptomatic with medium potency steroid
creams, oral antihistamines and protective bandages.

Pruritic folliculitis of pregnancy

This occurs from 16–40 weeks of pregnancy with follicular
papules and sterile pustules which are widely distributed.
The cause is unknown and it will resolve within three weeks
postpartum. There is no risk to mother or baby.

Treatment: topical steroids, benzoyl peroxide, UVB 
phototherapy.

Impetigo herpetiformis

This is a rare skin condition and some dermatologists regard
it as pustular psoriasis in pregnancy.

• There are erythematous patches with sterile pustules at
the edges

• The patients are unwell, with fever, malaise and diarrhoea
and vomiting

• There is significant risk to the mother of tetany, seizures
and hepatic and renal impairment

• There is also a high risk of stillbirth
• These patients require urgent dermatology referral for

diagnosis

Treatment: high dose steroids and early-timed delivery.
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Appendix 3.1 British Hypertension Society’s Blood Pressure
Measurement Recommendations

WITH MERCURY BLOOD PRESSURE
MONITORS1

• The patient should be seated for at least five minutes,
relaxed and not moving or speaking

• The arm must be supported at the level of the heart
• Ensure no tight clothing constricts the arm
• Place the cuff on neatly, with the centre of the bladder

over the brachial artery
• The bladder should encircle at least 80% of the arm (but

not more than 100%)
• The column of mercury must be vertical, and at observer’s

eye level
• Estimate the systolic pressure beforehand:

– palpate the brachial artery
– inflate cuff until pulsation disappears
– deflate cuff
– estimate systolic pressure

• Then inflate to 30 mmHg above the estimated systolic
level needed to occlude the pulse

• Place the stethoscope diaphragm over the brachial artery
and deflate at a rate of 2–3 mm/sec until you hear regular
tapping sounds

• Measure systolic (first sound) and diastolic (disappear-
ance) to the nearest 2 mmHg

WITH ELECTRONIC BLOOD PRESSURE
MONITORS2

• The patient should be seated for at least 5 minutes, relaxed
and not moving or speaking

• The arm must be supported at the level of the heart
• Ensure no tight clothing constricts the arm
• Place the cuff on neatly, with the centre of the bladder

over the brachial artery
• The bladder should encircle at least 80% of the arm (but

not more than 100%)
• Most monitors allow manual blood pressure setting 

selection where you chose the appropriate setting; other
monitors will automatically inflate and re-inflate to the
next setting if required

• Repeat three times and record measurement as displayed
• Initially test blood pressure in both arms, and use arm

with highest reading for subsequent measurement

228 S. E. Robson and J. Waugh

Cuff
Sizes

Small
adult/child

Standard
adult

Large
adult

Adult thigh
cuff

Width
(cm)

10–12

Length
(cm)

Bladder
width
and

length
(cm)

Arm
circumference

(cm)

18–24 12 × 18 <23

12–13 23–35 12 × 26 <33

12–16 35–40 12 × 40 <50

20 42 <53

Points to Note

• The date of next servicing should be clearly marked on the
sphygmomanometer (six monthly)

• All maintenance necessitating handling of mercury
should be conducted by the manufacturer or specialised
service units

• Aneroid manometers tend to deteriorate and need regular
checking

• In many instances aneroid monitors cannot be corrected
accurately, therefore they should not be used as a substi-
tute for mercury sphygmomanometers

Cuff
Sizes

Small
adult/child

Standard
adult

Large
adult

Adult thigh
cuff

Width
(cm)

10–12

Length
(cm)

Bladder
width
and

length
(cm)

Arm
circumference

(cm)

18–24 12 × 18 <23

12–13 23–35 12 × 26 <33

12–16 35–40 12 × 40 <50

20 42 <53

Points to Note

• If checking against a mercury sphygmomanometer the
blood pressure may differ slightly between devices

• It is good practice to occasionally check the monitor
against a mercury sphygmomanometer or another vali-
dated device

• It is important to have a monitor calibrated according to
the manufacturer’s instructions

NB: A4-size colour posters of both of these columns can be
downloaded from the BHS website as
www.bhsoc/bp_monitors/BLOOD_PRESSURE_1784a.pdf
www.bhsoc/bp_monitors/BLOOD_PRESSURE_1784b.pdf

Reproduced with kind permission of the British
Hypertension Society.
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Appendix 3.2 Blood Pressure Devices for Use in 
Pregnancy and Obesity

This section outlines blood pressure measuring devices that have been tested according to the revised BHS protocol (1993)
and/or the International Protocol and/or the AAMI Protocol, that have met the British Hypertension Society’s criteria and that
are currently available in the UK1. To meet these criteria, devices must achieve a minimum B grade for both systolic and dias-
tolic measurements for the revised BHS protocol or pass the accepted criteria of the International Protocol or the AAMI
Protocol1. The references for each of these protocols can be found on the Publications page of the British Hypertension Society’s
website, www.bhsoc.org/Blood_pressure_Publications.stm.

Further details, including links to distributors, can be found on www.bhsoc.org/bp_monitors/special.stm.

Pregnancy and Pre-eclampsia

Device
Microlife 3BTO-A (2)2

Arm monitor

Grade
Validated for use in pregnancy and pre-eclampsia
BHS A/B

Cuff Sizes
Standard Adult – 22–32 cm
Large adult – 32–42 cm
These cuffs are included for accurate blood pressure meas-
urement in pregnancy as weight and arm circumference
increase

Weight
430 g

Dimensions
180 × 114 × 75 mm

Batteries
Uses 4 × AA batteries
Mains adaptor also available

Obese Adults and the Elderly

Device
Omron 637-IT3

Wrist monitor

Grade
Validated for use in obese adults and the elderly
International protocol

Cuff Size
Fits 13.5–21.5 cm

Weight
165 g

Dimensions
79 × 66.5 × 38 cm

Batteries
2 × AAA alkaline batteries

Reproduced with kind permission of the British Hypertension Society.
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Appendix 4.1 Glossary of Cardiac Terms

Afterload: the amount of resistance to ejection of blood from a
ventricle.
Anuria: urine output of less than 50 ml per 24 hours.
Atrial fibrillation: the normal regular rhythm of the heart-
beat is lost and replaced by an irregular rhythm which may be
episodic (paroxysmal atrial fibrillation) or persistent. The loss
of normal atrial contraction produces a risk of clot formation
in the atria. Anticoagulation and drugs to slow the heart rate
are required.
Cardiac failure: heart failure; cardiac output insufficient to
meet the demands of the body resulting in shortness of breath,
pulmonary oedema, peripheral oedema and tiredness.
Cardiac output (CO): the amount of blood pumped out of the
heart in one minute.
Cardioversion: the procedure of applying electrical shock to
the chest to change an abnormal heartbeat into a normal one.
Compliance: the elasticity or amount of ‘give’ when blood
enters the ventricle.
Congestive heart failure (CHF): a fluid overload condition
(congestion) that may or may not be caused by HF; often an
acute presentation of HF with increased amount of fluid in
the blood vessels.
Contractility: the force of ventricular contraction; related to
the number and state of myocardial cells.
Diastolic heart failure: the inability of the heart to pump
sufficiently because of an alteration in the ability of the heart
to fill; current term used to describe a type of HF.
Dyspnoea on exertion (DOE): shortness of breath that occurs
with exertion.
Ejection fraction (EF): percent of blood volume in the 
ventricles at the end of diastole that is ejected during systole; 
a measurement of contractility.
Electrical cardioversion: used to shock the heart back into
normal rhythm. If this procedure is necessary, it is carried out
under general anaesthesia.
Heart failure (HF): the inability of the heart to pump
sufficient blood to meet the needs of the tissues for oxygen
and nutrients; signs and symptoms of pulmonary and sys-
temic congestion may or may not be present.
Ischaemia: inability to supply adequate oxygen leading to 
tissue damage or death.
Left-sided heart failure (left ventricular failure): inability of
the left ventricle to fill or pump (empty) sufficient blood to
meet the needs of the tissues for oxygen and nutrients; tradi-
tional term used to describe patient’s HF symptoms.
Oliguria: diminished urine output; less than 400 ml per 
24 hours.
Orthopnoea: shortness of breath when lying flat.
Paroxysmal nocturnal dyspnoea (PND): shortness of breath
that occurs suddenly during sleep.
Pericardiocentesis: procedure that involves surgically enter-
ing the pericardial sac, usually with a needle.
Pericardiotomy: surgically-created opening of the pericardium.
Pre-load: the amount of myocardial stretch just before systole
caused by the pressure created by the volume of blood within
a ventricle.

Pulmonary hypertension: elevated blood pressure in the 
pulmonary arteries from constriction; causes problems with
the blood flow in the lungs, and makes the heart work harder.
If left untreated, this can lead to heart failure.
Pulmonary oedema: abnormal accumulation of fluid occur-
ring in the interstitial spaces or in the alveoli of the lungs.
Pulseless electrical activity (PEA): condition in which electri-
cal activity is present but there is not an adequate pulse or
blood pressure because of ineffective cardiac contraction or
circulating blood volume.
Pulsus paradoxus: systolic blood pressure that is more than
10 mmHg higher during exhalation than during inspiration;
difference is normally less than 10 mmHg.
Right-sided heart failure (right ventricular failure): inability
of the right ventricle to fill or pump (empty) sufficient blood
to the pulmonary circulation.
Stroke volume (SV): amount of blood pumped out of the ven-
tricle with each contraction.
Systolic heart failure: inability of the heart to pump
sufficiently because of an alteration in the ability of the heart
to contract; current term used to describe a type of heart 
failure (HF).
Thermo-dilution: method of determining cardiac output that
involves injecting fluid into the pulmonary artery catheter. A
thermistor measures the difference between the temperature
of the fluid and the temperature of the blood ejected from the
ventricle. Cardiac output is calculated from the change in
temperature.
Thrombolytic therapy: Treatment to break up blood clots in
the circulatory system.
Ventricular ejection fraction: (see ejection fraction).

NB: Cardiac abbreviations are to be found within the glossary
of abbreviations at the beginning of this book.
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Appendix 4.2 NYHA 1994 Classification of Heart Disease 231

Appendix 4.2 New York Heart Association 1994 
Classification of Heart Disease

Classification of Functional Capacity and Objective Assessment

In 1928 the New York Heart Association published a classification of patients with cardiac disease based on clinical severity and
prognosis. This classification has been updated in seven subsequent editions of Nomenclature and Criteria for Diagnosis of Diseases
of the Heart and Great Vessels (Little, Brown & Co.). The ninth edition, revised by the Criteria Committee of the American Heart
Association, New York City Affiliate, was released on 4th March 1994. The new classifications are summarised below1.

Objective Assessment

A. No objective evidence of cardiovascular disease
B. Objective evidence of minimal cardiovascular disease
C. Objective evidence of moderately severe cardiovascular

disease
D. Objective evidence of severe cardiovascular disease

Examples

• A patient with minimal or no symptoms but a large pres-
sure gradient across the aortic valve or severe obstruction
of the left main coronary artery is classified:
Function Capacity I, Objective Assessment D

• A patient with severe anginal syndrome but angiographi-
cally normal coronary arteries is classified:
Functional Capacity IV, Objective Assessment A

Reproduced with kind permission of the American Heart
Association.

Class

I

II

III

IV

Description

Patients with cardiac disease but without resulting
limitation of physical activity.
Ordinary physical activity does not cause undue fatigue,
palpitation, dyspnoea or anginal pain.

Patients with cardiac disease resulting in slight limitation
of physical activity.

They are comfortable at rest.

Ordinary physical activity results in fatigue, palpitation,
dyspnoea or anginal pain.

Patients with cardiac disease resulting in marked
limitation of physical activity.
They are comfortable at rest.
Less than ordinary activity causes fatigue, palpitation,
dyspnoea or anginal pain. 

Patients with cardiac disease resulting in inability to carry
on any physical activity without discomfort.

Symptoms of heart failure or the anginal syndrome may
be present even at rest.

If any physical activity is undertaken, discomfort
increases.

Functional Capacity
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Appendix 4.3 Drugs for Cardiac 
Disease – An Overview for Midwives

This table is to give the midwife an overview of cardiac drug use and the implications for pregnancy. These drugs are pre-
scribed, by a doctor, if the expected benefit to the mother outweighs any effect upon the fetus (see legend).
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Risk
Type of Drug Name

Pregnancy1 Breast-feeding
Notes

Amiloride B

Bumetanide C Used for prompt diuresis3

Chlorothiazide C

Frusemide/Furosemide C

Diuretics
to reduce fluid
retention

Spironolactone C

Captopril C Compatible1

Compatible1

Enalapril C

Lisinopril C

Losartan C

Ramipril C

ACE inhibitors
to lower BP
and treat heart
failure

Valsartan C

Teratogenic risk in first
trimester (animal studies) and
fetal renal toxicity in second
and third trimesters (human
data)1,3,5. Most cardiologists
stop ACE inhibitors promptly
pre-conception  and restart
them post delivery.

Atenolol D

Carvedilol C

Metoprolol C

Nadolol C

Propranolol C

Beta-blockers
to reduce
frequency/force
of the heartbeat,
treat heart
failure, lower
BP Sotalol B Potential toxicity1

Potential toxicity1

Potential toxicity1

Potential toxicity1

Potential toxicity1

Potential toxicity1 All may cause minor growth
restriction1,3,5 in second and third
trimesters, but this is rarely of
clinical significance.
Some are excreted to a lesser
extent than others in breast milk,
hence a prescriber should seek
individual drug details.

Glyceryl trinitrate/
nitroglycerin

BNitrates to
dilate coronary
arteries Isosorbide mono-/dinitrate C Probably compatible1

Probably compatible1

Probably compatible1

Probably compatible1

Probably compatible1

Probably compatible1

Probably compatible1

Probably compatible1

Probably compatible1

Probably compatible1

Probably compatible1

Adenosine C Probably compatible1 Maternal benefit >> fetal risk1

Amiodarone D Contraindicated1 Pregnancy risk

Bretylium C Hold breast-feeding1 No pregnancy data1

Digoxin/digitalis C

Disopyramide C Risk in 3rd trimester1

Flecainide C Moderate risk1

Anti-arrhythmics
to steady an
irregular
heartbeat

Verapamil C

Aspirin – low dose Safe2 Safe2

Aspirin – standard C Use with caution1

See NSAID in Appendix 11 

Heparin C Compatible1

Compatible1

Does not pass to placenta or breast1

Dalteparin B

Enoxiparin B

Low molecular weight heparins

Anticoagulants

Warfarin D or X Compatible1

Compatible1

One manufacturer rates X1

Contraindicated in first trimester1

Doxazocin C Potential toxicity1

Methyldopa B

Nifedipine C See vasodilators in Appendix 11

Antihypertensives
to lower
blood pressure

Nicardipine C

Prostacycline/epoprostenol B Probably compatible1

Probably compatible1

Probably compatible1

Probably compatible1

Probably compatible1

Probably compatible1

Probably compatible1

Sildenafil (Viagra; Revatio) No data No data

Others to treat
pulmonary
hypertension Bosentan X Contraindicated5 Contraindicated pregnancy/lactation3,5

Key: Pregnancy risk factors1: A = Little or no risk (human studies)1; B = Little risk (animal studies)1; C = Some adverse effects (animal studies);
used if benefit outweighs risk1; D = Positive evidence of risk (human studies); used with serious conditions1; 
X = Risk outweighs possible benefits, contraindicated in pregnancy1

Midwives: Mothers should be advised to continue with existing medication until a doctor with experience of prescribing such medications in
pregnancy has been consulted, because sudden cessation of any medication without careful thought for substitution can be associated with
adverse feto-maternal outcome.

Doctors: This simple table cannot address factors for prescribing, and a more authoritative source must be used, e.g. British National
Formulary, latest issue from the BMA, or on-line www.bnf.org.; Briggs, G.G., Freeman, R.K. and Yaffe, S.J. (2005) Drugs in Pregnancy and
Lactation, 7th Ed. USA; Lippincott.
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Appendix 5 Asthma in Pregnancy: 
An Information Leaflet for Pregnant Women

Congratulations on your pregnancy!
The maternal medicine clinic aims to make your pregnancy as
problem-free as possible. We try to ensure that you receive
the best possible care for your pregnancy and asthma in one
location, and to reduce the stress of appointments in several
different places. Occasionally we may need to refer you to see
a chest consultant.

Naturally you may be a little worried about how your
asthma may affect your unborn baby. We hope to dispel some
of your common concerns with this leaflet. If this leaflet does
not answer all your questions, please ask us and we will try to
find out for you.

Asthma is a common condition. Approximately 5% of
pregnant women suffer from asthma. We know that approx-
imately one third will see no change in their condition during
pregnancy, one third will improve and one third may get
worse. It is difficult to predict which category you will fall
into.

Will my asthma affect my unborn baby?
It is important that your asthma is well controlled. As you
will know, your baby relies on you for his/her supply of oxy-
gen. You are ‘breathing for two’. If you are unwell with
asthma, your baby may not receive sufficient oxygen and
your baby’s growth may be affected.

Is it safe to take my asthma medications during pregnancy?
Yes. One of the common concerns of pregnant women with
asthma is whether the medication they take for their asthma
will affect their baby. There are no known harmful effects
from inhaled relievers (e.g. Ventolin, Serevent and Bricanyl)
or inhaled steroids (Becotide, Pulmicort or Flixotide). It is
therefore safe to take them.

If you need oral steroids (prednisolone) regularly to control
your asthma, then you should take them. The benefits of well-
controlled asthma outweigh any risk. There is known to be
minimal effect with using them. Some of the newer drugs,
such as Singular, are untested in pregnancy. However, it is far
more harmful to have poorly controlled asthma. Your medi-
cations are designed to help you. By keeping you well, they
help your baby to develop normally.

What can I safely use for pain relief in labour?
Most drugs are safe to use in labour for most women, but dis-
cuss what is on offer and make an informed decision.

You may like to talk to one of our consultant anaesthetists,
particularly if your asthma is difficult to control. They will
discuss the options with you. They will also discuss your
options should the need for a caesarean section arise. An
epidural or spinal anaesthetic is generally the safest option
for all women, but especially for women with breathing 
problems.

Will my asthma become worse in labour?
This is rare, but please do not forget to bring all your normal
medication in with you when you come to hospital. It may

help to keep a reliever (blue inhaler) packed in your suitcase
ready for coming in.

Can I labour in a Home from Home room?
This will depend upon how bad your asthma is. It also
depends on how well controlled it is during your pregnancy
and at time of labour. Discuss this with your midwife, but
remember, nothing is written in stone and circumstances or
decisions can change. Obviously if you are unwell at the time
of labour we will need to monitor the condition of you and
your baby closely – and then Home from Home would not be
an option.

Will it be safe to breast-feed my baby?
Breast-feeding is the recommended method of feeding for all
women, particularly if you suffer from allergies. Recent
research shows that children who are breast-fed for the first
four months of life are less likely to wheeze at six years of 
age. The amounts of inhaled drugs and even oral steroids 
that enter breast milk are extremely small. If you are taking
theophylline it may be better if you take it after feeding 
your baby, to minimise side effects.

What advice should I seek from a professional?
We aim to see all women with moderate or severe asthma 
in the maternal medicine clinic at booking, then at 28 and 
36 weeks of pregnancy. We would also see any asthmatic
woman whose condition worsened during pregnancy.
Examples of circumstances when you should seek advice
include any one of the following:

• Worsening symptoms where you use your reliever more
than four times a day

• Your reliever is not working, or it works for less than
four hours

• Being awakened at night by asthma symptoms
• Shortness of breath on exertion
• Persistent cough
• Peak flow below 60% of your normal best

Who should I contact?
Speak to your community midwife, practice nurse or GP. Ask
them to refer you to the maternal medicine clinic, or tele-
phone the clinic directly and ask to speak to a midwife.

Important telephone numbers are …………..

Finally
Don’t forget that smoking is harmful to you and your inborn
baby, so we advise you to stop. For advice please telephone
………………………..

On the whole your pregnancy should be uneventful. We will
work together to make sure it stays that way, but please con-
tact us if you have any concerns.

The Maternal Medicine Team

© Joanne L. Smith of the University Hospitals of Leicester.
Reproduced with permission.
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Appendix 6 Replacement of Renal Function by Dialysis

In medicine, dialysis is a method of replacing renal function
that has been lost due to either acute or chronic renal failure.
Dialysis works on the principle of diffusion of low molecular
weight solutes down a concentration gradient across a semi-
permeable membrane. Fluid can be removed by exerting a
hydrostatic or osmotic gradient across the membrane. Blood
is present on one side of the semi-permeable membrane and
dialysis fluid on the other.

The concentration of undesired solutes, such as potassium,
in the dialysis fluid is low and a buffer is also present to 
facilitate the removal of metabolic acid. There are two types 
of dialysis.

HAEMODIALYSIS (HD)

During haemodialysis the patient’s blood is pumped by
machine through a filter (dialyser) containing a semi-
permeable membrane with a large surface area. A physiolog-
ical dialysis fluid (dialysate), is pumped on the other side of
the semi-permeable membrane in the opposite direction.
Excess water and metabolic waste products are cleared from
the blood by the processes of diffusion, convection and
ultrafiltration.

To prevent the blood from clotting whilst circulating
through the machine, a low dose of heparin is infused into the
blood tubing.

Normally a patient will receive haemodialysis three times
per week, for approximately four hours at a time. Some 
dialysis patients pass no urine at all, and fluid intake is usu-
ally restricted to only 500 ml per day (equivalent to daily
insensible losses through breathing, sweating, etc.), plus 
the amount of the previous days urinary output. Otherwise, 
in between dialyses this fluid will accumulate in the body
causing ‘overload’, hypertension and pulmonary oedema.

There are other dietary restrictions such as potassium,
which if elevated will cause cardiac arrhythmias, and phos-
phate which can accumulate and lead to renal bone disease
and extravascular calcification.

Access to the vascular system is required for haemodialysis
by:

• Insertion of a dual lumen catheter (VasCath) into a major
vein

• Arterio-venous fistula: surgical procedure to join together
an artery and a vein, usually at the wrist; blood from the

artery then flows directly into the vein, the increased 
pressure causes the vein to thicken and dilate

• Arterio-venous graft (synthetic such as Gore-Tex®), again
between the artery and a vein, just beneath the skin

It is very important not to cannulate, or take blood, or blood
pressure on the arm with the graft or the fistula, as this may
cause unnecessary damage to it.

PERITONEAL DIALYSIS (PD)

With PD, the peritoneal membrane serves as a semi-
permeable membrane and its blood supply provides blood
flow. After the insertion of a soft plastic tube into the 
peritoneal cavity, dialysis fluid (usually ~2 l), is infused. The
fluid is left to dwell in the peritoneal cavity, dialysis occurs
and the fluid is then drained out and discarded. Fresh fluid 
is instilled back into the peritoneal cavity and the cycle is
repeated.

Most commonly patients perform four exchanges per day,
at breakfast, lunch, teatime, and bedtime, and the fluid
remains in the abdomen for approximately four hours
between exchanges. This is called continuous ambulatory
peritoneal dialysis (CAPD). Another alternative is to use a
machine that automatically cycles the fluid exchanges in and
out of the peritoneal cavity continuously overnight whilst 
the patient sleeps. This is called automated peritoneal dialysis
(APD).

The composition of the dialysis fluid is similar to that used
for haemodialysis. The major difference is that PD fluid 
contains high concentrations of glucose to enable the removal
of fluid from the patient by osmosis. Therefore, for example, 
a patient may instil in 2 l of fluid and then later drain out 
2.5 l of fluid.

The PD fluid is prepared with different glucose concentra-
tions so that the amount of fluid removal can, to some degree,
be tailored to individual patient requirements. Because this
fluid is warm and sugary, there is a high chance of infection.
This may result in PD peritonitis, a painful and potentially
serious complication of treatment. Scrupulous hygiene is
therefore required when changing the bags.

Dietary restrictions are less rigorous for PD patients
because dialysis is occurring constantly. Patients must avoid
constipation, as this will restrict the draining out of the 
dialysis fluid.

234 S. E. Robson and J. Waugh
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Appendix 7 Diabetes Mellitus

CRITERIA FOR THE DIAGNOSIS OF DIABETES MELLITUS

The 1999 WHO Revised Criteria for Glucose Intolerance:

• Diabetes mellitus requires symptoms of hyperglycaemia and a fasting venous plasma glucose concentration ≥7.0 mmol/l
and/or random venous plasma glucose ≥11.1 mmol/l

• Otherwise an oral glucose tolerance test is required:

75 g Oral Glucose Tolerance Test Venous Plasma Glucose Concentration (mmol/l)

Diabetes mellitus                         Fasting
                                                  2 hr

≥7.0
≥11.1

Impaired glucose tolerance           Fasting
                                                  2 hr

<7.0
≥7.8 and <11.1

Increased fasting glucose             Fasting
                                                  2 hr

≥6.1 and <7.0
<7.8

SUGGESTED REGIMEN FOR MANAGEMENT OF DIABETES DURING LABOUR

The target capillary blood glucose should be within the range of 4–8mmol/l.
Once the woman is in established labour insert an iv cannula and infuse:

• Line 1: 5% D-glucose + 10 mmol potassium chloride 500 ml at 100 ml/hour
• Line 2: 0.9% sodium chloride 49.5 ml + human soluble insulin (50 IU) via a syringe driver
• Titrate the rate of infusion against capillary blood glucose level according to the scale below
• Give parallel infusions through a Y-connector; avoid 3-way taps
• Monitor glucose hourly during labour
• All results to be charted by the midwife

• After delivery continue infusion until woman is able to eat and drink
• Subcutaneous insulin must be given 30 minutes before the infusion is stopped

FEATURES OF THE METABOLIC SYNDROME

Abnormal glucose tolerance (type 2 diabetes or IGT) plus two or more of the following:

• Insulin resistance
• Central obesity

– body mass index >30 kg/m2

– waist:hip ratio >0.85 (females)
• Hypertension: BP >160/90 mmHg
• Dyslipidaemia

– fasting triglycerides >1.7 mmol/l
– HDL-cholesterol <1.0 mmol/l (females)

• Microalbuminuria
• Albumin:creatinine ratio >3.5 (females)

Capillary Blood Glucose Concentration (mmol/L) Insulin Infusion Rate (IU/h)

3.5–4

4.1–7

7.1–11

11.1–14

14.1–17

>17

0.5

1.0

2.0

3.0

4.0

8.0

•  Stop infusion and recheck blood glucose in 20 minutes
• Inform doctor

•  Check urine for ketones and inform doctor

<3.5
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Appendix 8.1 Drugs Used for Neurological Conditions
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Drug Name Possible Side Effects Potential Effects on Fetus Rate of Major Congenital
Malformation

(MCM) (%)

Carbamazepine Acne, hirsutism, dizziness, double vision,
headaches, decreased appetite, aplastic anaemia,
thrombocytopenia, erythrocytopenia, leucocytopenia,
hypotension, vitamin K deficiency and folate deficiency

• Neural tube defects
• Craniofacial defects
• Digital defects
• Cardiac malformations
• Developmental delay

2.21

Phenytoin Slurred speech, ataxia, insomnia, twitching, nausea,
vomiting,  constipation, rash with fever, gingival
hyperplasia, megaloblastic anaemia, vitamin K
deficiency, hypocalcaemia, folate deficiency and
systemic lupus erythematosus

•  Craniofacial, limb and digital
 abnormalities
•  Hernias
•  IUGR
•  Development delay
•  Congenital heart defects
•  Orofacial clefts

3.71

Sodium valproate Ataxia, tremors, sedation, increased weight gain,
gastric irritation, liver dysfunction, pancreatitis, rash,
hair loss, thrombocytopenia, folate deficiency, and
vitamin K deficiency

•  Fetal valproate syndrome,
 facial dysmorphia, impaired
 psychomotor development
•  Neural tube defects
•  Digital defects
•  Urogenital defects

•  Dysmorphic face
•  Digital abnormalities
•  Hypoplastic fingernails

6.21

Lamotrigine Rashes, fever, malaise, drowsiness, hepatic
dysfunction, dizziness

3.21

Benzodiazepine

Topiramate 7.11

Gabapentin

–

–

–

–

–

–

–

3.21

Levetiracetam Drowsiness, asthenia, dizziness Insufficient data

Primidone Extreme sedation, vitamins D and K deficiencies Insufficient data

Midwives: Mothers should be advised to continue with existing medication until a doctor with experience of prescribing such medications in
pregnancy has been consulted, because sudden cessation of any medication without careful thought for substitution can be associated with
a poor pregnancy outcome.

Doctors: This simple table cannot address factors for prescribing, and a more authoritative source must be used, e.g.:
Briggs, G.G., Freeman, R.K. and Yaffe, S.J. (2005) Drugs in Pregnancy and Lactation, 7th Ed. USA; Lippincott.

Morrow, J., Russell, A., Guthrie, E. et al. (2006) Malformation risks of epileptic drugs in pregnancy: a prospective study from the UK Epilepsy
and Pregnancy Register. Journal of Neurology, Neurosurgery and Psychiatry, 77, 193–8.
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Appendix 8.2 Advice for Epileptic Women with Babies

Advice for epileptic women with babies, if the seizures are not well controlled:

• Avoid excessive tiredness; share care of baby at night to avoid becoming fatigued
• When feeding the baby, ensure you are sitting safely with a back rest
• Consider feeding on the floor
• Use high chair in lowest setting in safe surroundings, making sure it cannot be knocked over
• Dress and change baby on floor to prevent falling
• Use a buggy/pram with brakes preferably that initiate when you release the handle
• Bath the baby when support is available1

• Bath baby in shallow water
• Use safety gates2
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or

Step

3

2

1

or

or

Mexiletene1

Dose: 50–100 mg initially, increasing to 360 mg controlled release once daily,
then twice daily1

Use: Neuropathic pain1

Risk Factor: C                       Caution: Nausea (take with food), test blood levels1

Local Pharmacotherapy1

– Local anaesthetics

Non Pharmacological Therapies1

e.g. heat, physiotherapy, TENS, acupuncture, hypnotherapy

Orphenadrine1

Dose: 50 mg, three times daily1

Use: Skeletal muscle spasm1

Risk Factor: C

Morphine1

Use: Intravenous patient controlled analgesia or a combination of slow- and rapid-
release oral preparations for acute short-term interventions1

Risk Factor: C

Methadone1

Use: Long-term pain management1

Risk Factor: B (or D with prolonged use, or high doses at term)2

Paracetamol1

Dose: 1 g 4 hourly1

Use: Mild to moderate pain

Clonidine Patch Transdermal Therapeutic System TTS-1

or

Dose: = 100 mg per day;  one or two patches daily1

Use: Neuropathic pain; place patch over affected nerves/nerve root
Risk Factor: C                           Caution: If a rash occurs under patch, change to
clonidine tablets 150 mg once or twice daily1

Diclofenac1

Dose: 75 mg once daily (second trimester only)1

Use: Musculoskeletal pain and headache1

Risk Factor: B (D in third trimester)2                 Caution: Oligohydramnios1

or

Amitriptyline1

Dose: 10–50 mg nocte1

Use: Neuropathic pain, visceral spasm, headache prophylaxis/treatment1

Risk Factor: C 

Step

3

2

1

Risk to Fetus Key: A = little or no risk (human studies)2; B = little risk (animal studies)2; C = some adverse effects (animal studies); used if
benefit outweighs risk2; D = positive evidence of risk (human studies); used with serious conditions2; X = risk outweighs possible benefits,
contraindicated in pregnancy2
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Appendix 9.2 Biochemical Changes in Hypovitaminosis D

The diagnosis of vitamin D deficiency is relatively easily
made by biochemical tests that should be available from most
laboratories. The diagnosis of osteomalacia is traditionally
made on bone biopsy but this is very rarely necessary now as
calcidiol and related biochemical measures (see below) are
widely available.

The biochemical measures used and changes seen in low
vitamin D are:

• Serum calcidiol (25-(OH) Vit D): vitamin D deficient 
<25 nmol/l, insufficient <50 nmol/l

• Serum total adjusted calcium (corrected for variation in
serum albumin level): normal range 2.10–2.60 mmol/l;
newborn up to 2.90 mmol/l; serum calcium may often be
normal but if low, parenthesise may occur and in neonates
significant risk of fits remain

• Serum phosphate (PO4): adult normal range 0.80–1.40; up 
to 4 weeks 3.1 mmol/l; neonates and infants 0.80–2.40
mmol/l; characteristically low but may be normal

• Total serum alkaline phosphatase: will be raised and indi-
cates deficiency of some severity. The normal range of
alkaline phosphates varies in different health localities
and this needs to be checked from each laboratory and
should be provided on the result form. The placenta 
also produces alkaline phosphatase, which would be
detectable in the mother’s blood in the third trimester of
pregnancy and for a few days after delivery
– for assessment of vitamin D deficiency and osteomala-

cia a bone-specific alkaline phosphatase measurement
may be needed

– in moderate and severe vitamin D deficiency the bone
alkaline phosphatase would typically be raised and
indicates vitamin D deficiency of some severity and
duration

– non-pregnant adult range 40–130 IU/l; up to 4 weeks
400 IU/l; up to 12 years 350 IU/l

• Serum parathyroid hormone level (PTH): see your institu-
tion’s own laboratory reference range. Our range is
1.6–7.5 pmol/l; raised parathyroid hormone level in 
the presence of vitamin D deficiency is very supportive of
a diagnosis

• The earliest changes would be low 25-(OH) Vit D level fol-
lowed by a raised PTH and in advanced cases other bio-
chemical changes follow

These normal ranges quoted are from our local laboratory.
Each locality should check its own normal ranges.
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Appendix 10.1 Reflux Treatment Guidelines 
for Over-the-Counter Medications1
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Source:
Tytgat, G.N., Heading, R.C., Muller-Lissner, S. et al. (2003) Contemporary understanding and management of reflux and constipation in the
general population and pregnancy: a consensus meeting. Alimentary Pharmacology and Therapeutics, 18:291–301. Reproduced with
permission of Blackwell Publishing.

 

 

Non-alarm Symptoms
• Asthma
• Chronic cough
• Chronic hoarseness
• Nausea and vomiting
• Unexplained chest pain

Alarm Symptoms

Refer for urgent
diagnostic evaluation

• Dysphagia
• Frequent vomiting
• GI bleeding
• Weight loss

Typical Symptoms
• Heartburn
• Regurgitation

Refer for diagnostic
evaluation

Lifestyle and dietary
modifications

Recurrent/intermittent symptoms

Over-the-counter antacids as required,
BUT in pregnancy prefer calcium- or

magnesium-containing antacids
Relief

I
n
c
r
e
a
s
i
n
g
l
y

t
r
o
u
b
l
e
s
o
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e

s
y
m
p
t
o
m
s

Recurrent symptoms

Seek medical advice

Recurrent symptoms

Relief
Over-the-counter magnesium- or

calcium-containing antacids/H2RA
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Appendix 10.2 Reflux Treatment Guidelines for Prescribed
Medications in Non-pregnancy1

If a woman becomes pregnant whilst on this regimen the midwife should refer her to a doctor so that a risk–benefit analysis
can be made for continuation or alteration of treatment.

Source:
Tytgat, G.N., Heading, R.C., Muller-Lissner, S. et al. (2003) Contemporary understanding and management of reflux and constipation in the
general population and pregnancy: a consensus meeting. Alimentary Pharmacology and Therapeutics, 18:291–301. Reproduced with
permission of Blackwell Publishing.

Primary Care
consultation

 

 

 

Refer for diagnostic
evaluation

Symptoms
recur

Treatment
success

Symptoms
recur

Recurrent
symptoms

Alarm Symptoms
• Dysphagia
• Frequent vomiting
• GI bleeding
• Weight loss

Refer for diagnostic
evaluation

Typical Symptoms
• Heartburn
• Regurgitation

Non-alarm Symptoms
• Asthma
• Chronic cough
• Chronic hoarseness
• Nausea and vomiting
• Unexplained chest pain

Refer for diagnostic
evaluation

Recurrent
symptoms

Relief

ReliefRelief

I
n
c
r
e
a
s
i
n
g
l
y

t
r
o
u
b
l
e
s
o
m
e

s
y
m
p
t
o
m
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Proton pump
inhibitor (PPI) plus
antacid for
breakthrough reflux

Previous
effective
regimen

Maintenance dose PPI
plus antacid for

breakthrough reflux
followed by step-down

therapy

Initiate maintenance
therapy PPI plus

antacid for
breakthrough reflux

followed by step-down
medical therapy

Intensive therapy
with PPI plus
antacid for
breakthrough reflux
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Appendix 10.3 Rome II Diagnostic 
Criteria for Irritable Bowel Syndrome1

The Rome II diagnostic criteria for irritable bowel syndrome were developed by the Committee on Functional Bowel Disorders
and Functional Abdominal Pain, Multinational Working Teams to Develop Diagnostic Criteria for Functional Gastrointestinal
Disorders (Rome II). The four-year collaboration arrived at an international consensus for symptom-based diagnostic 
standards1.

242 S. E. Robson and J. Waugh

Twelve weeks or more, not necessarily consecutive, in the past twelve months of abdominal discomfort or pain that has
two out of three features:

NB: There is an absence of structural or metabolic abnormalities to explain the symptoms

1 

2 

3

Relieved with defecation

Onset associated with a change in frequency of stool

Onset associated with a change in form (appearance) of stool

Diagnostic Criteria for lrritable Bowel Syndrome

• Abnormal stool frequency (>3 bowel movements per day or <3 bowel  movements per week)

• Abnormal stool form (lumpy/hard or loose/watery stool) more than one quarter of defecations

• Abnormal stool passage (straining, urgency or feeling of incomplete evacuation) more than one quarter of defecations

• Passage of mucus more than one quarter of defecations

• Bloating or feeling of abdominal distension more than one quarter of days

Symptoms that Cumulatively Support the Diagnosis of lrritable Bowel Syndrome

Source:
Thompson, W.G., Longstreth, G.F., Drossman, M., Heaton, K.W., Irvine, E.J. and Muller-Lissner, S.A. (1999) Functional bowel disorders and
functional abdominal pain. GUT, 45, supplement II ii43–ii47. Adapted and used with permission of the BMJ Publishing Group.
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Appendix 11 Drugs for Autoimmune 
Disease – An Overview for Midwives

This table is to give the midwife an overview of autoimmune drug use at different pregnancy stages. These drugs are pre-
scribed, by a doctor, in pregnancy, if the expected benefit to the mother outweighs any effect upon the fetus.

RISKType of Drug Name

Pregnancy Breast-feeding

Notes

Aspirin – low dose Safe1

Compatible2

Aspirin – standard C

Ibruprofen (Brufen, Nurofen) B

Naproxen (Naprosyn) B

Indomethacin (Indomod) B

Phenylacetic acid (Diclofenac) B

Ketocid (Ketoprofen) B Probably compatible2

Probably compatible2

Probably compatible2

Probably compatible2

Aspirin does not cross the placenta, and
single use is considered safe in breast-
feeding1,2,3,4,5

Regular use with children is associated with
Reye’s syndrome3,6

Regular NSAID use in third trimester is
associated with fetal:
– ductus arteriosus constriction1

– impaired renal function1

Breast-feeding prior to a maternal dose
minimises infant exposure1

Azathioprine (Imuran) D Potential toxicity2

Human/animal data
suggest risk2

Transplant patients continue use3

Pregnancy dosage ≤2 mg/kg/day1

Evidence is emerging for breast-feeding use
based on a risk–benefit analysis6,7

Ciclosporin (Neoral) C Potential toxicity2

Limited risk data2
Use in pregnancy to be supervised by
specialist clinic
Present in breast milk1,3

Gold (Myocrisin, Ridaura) C Probably compatible2 Prolonged elimination time in breast milk2

Hydroxychloroquine (Plaquenil) C Compatible2 Use in pregnancy to be supervised by
specialist clinic3

Leflunomide (Arava) X Potential toxicity2

Contraindicated2
Pregnancy should not be attempted until
plasma level ≤0.02 mg3,4,5

Methotrexate (Maxtrex) X Toxicity reported2

Contraindicated2

Avoid pregnancy for ≥3 months after ceasing
treatment3

Folate supplements required throughout
pregnancy1

Penicillamine (Distamine) D Potential toxicity2

Limited risk data2
Fetal anomalies found in rodents4

Continue use in second and third trimesters
with Wilson’s disease2,4

DMARDs
Disease-modifying

Anti-rheumatic
Drugs to 

modify disease

Sulfasalazine (Salazopyrin) B Limited data2

Use with caution2
Theoretical risk of neonatal haemolysis,
so folate supplements are required1,3,4,5

Etanercept
(Enbrel)

B Limited data2

Probably compatible2
Limited data so most advise avoidance or
caution with use in pregnancy

TNF
Tumour Necrosis

Factor
to inhibit immune

response

Infliximab (Remicade) C Limited data2

Contraindicated2

Avoid pregnancy for ≥6 months after ceasing
treatment1,3,4,5

Manufacturer advises against use in
breast-feeding2

Steroids
to reduce

inflammation

Prednisolone (Deltacortril) C Compatible2 Neonate unaffected if maternal dose
≤40 mg daily
Benefit usually outweighs risk1

Vasodilators Nifedipine (Adalat) C Limited data2

Probably compatible2
Modified release version is preferred in
pregnancy8

Antenatal exposure is not grounds for invasive
prenatal screening9

NSAIDs
Non-steroidal Anti-

inflammatory
Drugs

to control
symptoms

Safe1

Potential toxicity
Use with caution2

Key: A = little or no risk (human studies)2; B = little risk (animal studies)2; C = some adverse effects (animal studies); used if benefit
outweighs risk2; D = positive evidence of risk (human studies); used with serious conditions2; X = risk outweighs possible benefits,
contraindicated in pregnancy2

Midwives: Mothers should be advised to continue with existing medication until a doctor with experience of prescribing such medications in
pregnancy has been consulted, because sudden cessation of any medication without careful thought for substitution can be associated with
a poor pregnancy outcome. This especially applies to mothers with renal transplants, and also sudden cessation of DMARDs resulting in
lupus ‘flare’ and pregnancy loss.

Doctors: This simple table cannot address factors for prescribing, and a more authoritative source must be used, e.g.: Briggs, G.G.,
Freeman, R.K. and Yaffe, S.J. (2005) Drugs in Pregnancy and Lactation, 7th Ed. USA; Lippincott;
Ostensen, M., Khamashta, M., Lockshin, M. et al. (2006) Anti-inflammatory and immunosuppressive drugs and reproduction. Arthritis
Research and Therapy, 8, 209–28. http://arthritis–research.com/content/8/3/209.
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Hepatitis A
(HAV)

Hepatitis B
(HBV)

Hepatitis C
(HCV)

Hepatitis D
(HDV)

Hepatitis E
(HEV)

What is it? HAV is a virus that causes
inflammation of the liver.
It does not lead to chronic
disease.

HBV is a virus that
causes inflammation of
the liver.
It can cause liver cell
damage, leading to
cirrhosis and cancer.

HCV is a virus that
causes inflammation of
the liver.
It can cause liver cell
damage, leading to
cirrhosis and cancer.

HDV is a virus that
causes inflammation
of the liver.
It only infects those
persons with HBV.

HEV is a virus that
causes inflammation 
of the liver.
It is rare in the US.
There is no chronic
state.

Incubation
Period

2–7 weeks 
Average 4 weeks

6–23 weeks
Average 17 weeks

2–25 weeks
Average 7–9 wks

2–8 weeks 2–9 weeks
Average 40 days

How is it
Spread?

Transmitted by faecal/oral
(anal/oral sex) route,
close person to person
contact or ingestion of
contaminated food and
water. Hand to mouth after
contact with faeces, such
as changing diapers.

Contact with infected
blood, seminal fluid,
vaginal secretions,
contaminated needles,
including tattoo and body-
piercing tools.
Infected mother to
newborn. Human bite.
Sexual contact.

Contact with infected
blood, contaminated
iv needles, razors
and tattoo and body-
piercing tools.
Infected mother to
newborn. Not easily
spread through sex.

Contact with
infected blood,
contaminated
needles.
Sexual contact with
HDV infected
person.

Transmitted through
faecal/oral route.
Outbreaks
associated with
contaminated water
supply in other
countries.

Symptoms Children may have none.
Adults usually have light
stools, dark urine, fatigue,
fever, nausea, vomiting,
abdominal pain and
jaundice.

May have none.
Some persons have
mild flu-like symptoms,
dark urine, light stools,
jaundice, fatigue and
fever.

Same as HBV Same as HBV Same as HEV

Not applicable Interferon, entecavir,
lamivudine, telbivudine,
and adefovir dipivoxil
control replication of the
virus with varying
success.

Pegylated interferon
with ribavirin with
varying success.

Interferon with
varying success.

Not applicable

Vaccine

Treatment
of Chronic
Disease

Two doses of vaccine to
anyone over one year of
age.

Three doses may be
given to persons of any
age.

None HBV vaccine
prevents HDV
infection.

None

Who is at
Risk?

Household or sexual
contact with an infected
person or living in an area
with HAV outbreak.
Travellers to developing
countries, persons
engaging in anal/oral sex
and injection drug users.

Infants born to infected
mother, having sex with
an infected person or
multiple partners,
injection drug users,
emergency responders,
healthcare workers,
persons engaging in
anal/oral sex, and
haemodialysis patients.

Blood transfusion
recipients before
1992, healthcare
workers, injection drug
users, haemodialysis
patients, infants
born to infected
mother, multiple sex
partners.

Injection drug users,
persons engaging in
anal/oral sex and
those having sex
with an HDV
infected patient.

Travellers to
developing countries,
especially pregnant
women.

Prevention Vaccination. Immune
globulin within two weeks
of exposure. Washing
hands with soap and water
after going to the toilet.
Use household bleach (10
parts water to 1 part
bleach) on surfaces
contaminated with faeces,
such as changing tables.
Safer sex.

Vaccination provides
protection for 20 plus
years. Hepatitis B
immune globulin
within one week of
exposure. Clean up
infected blood with
household bleach and
wear protective gloves.
Do not share razors,
toothbrushes, or
needles. Safer sex.

HEPATITIS FOUNDATION INTERNATIONAL
504 Blick drive, Silver Spring, Maryland 20904
Tel: 1-800-891-0707 Fax: 301-622-4702
Website: www.hepatitisfoundation.org
Reproduced with kind permission

Clean up spilled
blood with household
bleach. Wear gloves
when touching blood.
Do not share razors,
toothbrushes, or
needles with anyone.
Safer sex.

Hepatitis B vaccine
to prevent HBV
/HDV infection.
Safer sex.

Avoid drinking or
using potentially
contaminated water.

Grid 2007
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Appendix 12.2 Other Infectious Viral Diseases

General Details Symptoms and Signs Fetal Risks Trimester of Risk Management

Rubella
RNA togavirus known
as German measles
Most UK women are
vaccinated, hence
protected from
infection

IP – up to 21 days
(typically 7–10 days)

Infective from seven
days before rash to
seven days after rash

May be symptomless

May present with:
• Macular rash
 (spreads from ears
 and face)
• Mild febrile illness
• Pharyngitis
• Lymphadenopathy
• Arthralgia

Congenital defects:
• Ocular defects (e.g.
 cataracts)
• Sensorineural hearing
 impairment
• Cardiac abnormalities
 (e.g. patent ductus
 arteriosus)
• Hepatosplenomegaly
• Jaundice
• Thrombocytopenic
 purpura
• Low birth weight
• Mental retardation

First trimester mainly:
nearly all pregnancies 
are affected if acquired
in the first 10 weeks

13–16 weeks:
Less risk, mainly
sensorineural
deafness

Ensure women are
immune pre–pregnancy
If not immune,
immunise after delivery
If infected in first 16
weeks refer for multi-
disciplinary counselling
to plan for further
management
Termination of pregnancy
should be discussed

Human parvovirus
B19
DNA virus
Causes erythema
infectiosum, also known
as fifth disease or
slapped cheek syndrome

IP – 4–20 days
Infective mainly before
symptoms arise

Infection gives life-long
immunity; 50–60%
adults immune
Outbreaks occur and can
last for several months

Often symptomless

In children:
• Febrile illness
• Maculopapular rash
 (causing flushing of
 cheeks)

Adult women are
particularly likely to
complain of arthralgia or
arthritis which may last
a couple of weeks and
predominantly affects
the peripheral joints

Fetal infection is usually
benign and self-limiting
Asymptomatic infection
occurs in approximately
50% following maternal
infection1

• Miscarriage, risk
 increased by approx
 10%2

• Fetal anaemia
• Hydrops fetalis,
 approximately 3% risk2

• Fetal death

There is no risk of
congenital abnormality2

Risk to fetus is in the
first 20 weeks only

The interval between
infection and
development of
hydrops
fetalis is 2–7 weeks,
with an average of 5
weeks2

Serological testing to
confirm diagnosis

Monitoring of fetus post
maternal infection is by
ultrasound assessment at
1–2 weekly intervals for up
to 12 weeks

If evidence of hydrops
fetalis: fetal blood
sampling and intrauterine
blood transfusion when
appropriate

Cytomegalovirus (CMV)
DNA virus; member of
the herpes family

Reactivation and
reinfection are common

The virus can be
transmitted:
• transplacentally
 intrapartum (by
 exposure to virus in
 cervix)
• postnatally (in breast
 milk)
• Cross infection
 (especially from other
 babies in nurseries)

Often symptomless

May take the form of a
glandular-fever-like
illness with:
• Fever
• Hepatitis
• Lymphocytosis (but
 no pharyngitis)

It may cause hepatitis
or other abnormal liver
function

It causes a more severe
and widespread disease
in immunosuppressed
patients

Most commonly
asymptomatic infection
with no long-term
sequelae

Associations include:
• Mental retardation
• Microcephaly
• Hepatosplenomegaly
• Jaundice
• Thrombocytopenic
 purpura
• Low birth weight
• Chorioretinitis

All trimesters

Most infected fetuses
not affected

About 5–10% of
infected
newborns are
symptomatic at birth

Diagnosis can be made
from viral culture from
urine, nasopharynx or 
blood, or by serological
tests

Discuss invasive testing to
establish fetal infection

Consider termination of
pregnancy if early
gestation and fetal
infection confirmed

Ultrasound surveillance of
the infected or at risk
fetus; arrange paediatric
follow-up of infected
neonates

Measles
RNA virus; paramyxovirus

IP – 10–14 days
Immunity life long

Well-established
vaccination programme

NB: Vaccine
contraindicated in
pregnancy

Usually a self-limiting
illness in children with:
• Fever
• Rash
• Cough

More severe illness in
adults with possible
complications of:
• Pneumonia
• Hepatitis
• Encephalitis

Not associated with
congenital abnormalities

Newborn delivered to a
woman with active
disease may develop
severe neonatal measles

Maternal pyrexia may
precipitate premature
delivery

Throughout pregnancy Treat pyrexia aggressively,
e.g. with paracetamol and
cold sponging, and be
alert for signs of pre-term
labour

IP = incubation period
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General Details Symptoms and Signs Fetal Risks Management

Syphilis

Caused by the
spirochaete
Treponema
pallidum

Incubation
period 10–90
days

Classified as
congenital or
acquired

Characterised by stage:
Primary syphilis
• Primary anogenital
 chancre (ulcer)
• Lymphadenopathy

Secondary syphilis
• Widespread maculopapular rash
• Lymphadenopathy
• Mucocutaneous lesions
• Condylomata lata (wart-like
 genital lesions)

Late syphilis
• Gummatous lesions which may
 affect respiratory tract, skin,
 bones, joints
• Possible cardiac and CNS
 (neurosyphilis) complications

70–100% of fetuses will be
infected if the woman has
untreated primary syphilis in
pregnancy; one third of these
fetuses will die in utero

Congenital syphilis
Early features include skin lesions,
e.g. rash, raised moist
mucocutaneous lesions, ‘snuffles’,
periostitis, hepatosplenomegaly,
lymphadenopathy, osteochondritis.

Late features include interstitial
keratitis, deafness and
characteristic facial features, e.g.
Hutchinson’s incisor, mulberry
molars, frontal bossing, short
maxilla, saddlenose deformity and
protuberance of the mandible.

All pregnant women should be screened
for syphilis at the initial antenatal visit.

Those that screen positive should be
managed by genitourinary physicians,
obstetricians and midwives and treatment
needs to be commenced promptly.

First line treatment: im procaine penicillin
G for 10 days3 (erythromycin or
azithromycin if penicillin allergy –
treatment of baby needed if either of
these are used).

All babies of women treated for syphilis,
either in pregnancy or in the past, should
have paediatric follow-up for evidence of
congenital syphilis, and serology
performed3.

Tuberculosis
Caused by 
Mycobacterium
tuberculosis
and, rarely,
Mycobacterium
bovis

Transmission is
by respiratory
droplets,
however M.
bovis is acquired
by ingestion of
contaminated
milk

Seen as acid-
alcohol fast
bacilli in a Ziehl-
Neelsen stain

Infection often subclinical.
Approximately 5% of newly-infected
people develop clinically-active
disease. This is more likely if
immunosuppressed or at the
extremes of life. HIV is a
significant risk factor for TB and
complicates management.
Active TB normally manifests as
pulmonary TB.
The symptoms and signs include
malaise, night-sweats, productive
cough and haemoptysis, however
it may be asymptomatic.
Miliary TB occurs when the
bacilli invade blood vessels and
disseminate to multiple organs.
This is rare but more common if
immunosuppressed.

There is no increase in congenital
malformations or fetal damage
when rifampicin, isoniazid,
ethambutol and pyrazinamide are
used. Streptomycin, however, has
been shown to cause fetal
sensorineural deafness when used
at any stage in pregnancy and must
therefore be avoided.

Congenital TB is rare however it is
more common if the woman has
miliary TB and is associated with
increased neonatal mortality.

Delays in diagnosis can result in an
increase in prematurity, low birth
weight and perinatal mortality4. If
the woman is diagnosed and
treated early the outcome is good4. 

Clinical infection is diagnosed by
detecting acid-fast bacilli in sputum or
evidence on chest X-ray.

Any woman with symptoms suggestive of
TB should be screened or if there has
been prolonged close contact with newly-
diagnosed infectious TB.

Aim to diagnose and treat women prior to
pregnancy. If detected in pregnancy
treatment should be started without delay
and coordinated by the local TB specialist
and is likely to require six months of
treatment4.

It is rarely necessary to separate the
neonate at delivery. If the infant has
been exposed to infectious TB then it will
require treatment.  The neonatologist and
TB specialist should be involved.

Group B
Streptococcus
(GBS)

Lancefield Group
B Streptococcus

Gram-positive
coccus

Normal commensal of female
genital tract – carried in up to
about 25% of mothers in the lower
genital tract or rectum.

Can be associated with
septic abortion, puerperal or
gynaecological sepsis.

May cause infection in elderly or
immunosuppressed
patients.

Vast majority of babies born to
mothers who carry GBS are not
infected. Pre-term babies however
are more at risk.

If affected, may have:
Early onset GBS infection
Occurs within the first seven days
of life and affects approximately
one baby per 2000 live births.
Symptoms include temperature
instability, poor feeding, irritability,
and respiratory distress.

Late onset GBS infection
Less common than early onset GBS
disease, typically presents with
fever and meningitis and occurs
after days seven from delivery but
within the first few months of life.
GBS is not associated with
congenital abnormalities.

Routine screening for GBS carrier state is
not recommended in the UK at present5.

If GBS is detected in pregnancy, antenatal
treatment is not recommended, however
consideration for intrapartum antibiotics
should be given5.
Risk factors for neonatal GBS include
prematurity, prolonged ruptured
membranes (>18 hrs) and intrapartum
fever.
Intrapartum antibiotics should be offered
to all women with a previous baby
affected by GBS5.
If GBS is detected in urine then the
woman should be treated antenatally and
intrapartum antibiotics should be offered.
The antibiotic of choice is intravenous
penicillin and clindamycin if allergic to
penicillin5.
Any baby showing signs of GBS disease
should be treated promptly with
appropriate antibiotics.
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Appendix 13 Body Mass Index

WORLD HEALTH ORGANISATION – BODY MASS INDEX1

The Body Mass Index (BMI) is assessed by calculating the woman’s weight in kilograms divided by the square of her height in
metres (kg/m2).

Body Mass Index Range Classification Risk of Associated Comorbidities1

<18.5 Underweight

Normal weight

Overweight

Obesity

Extreme Obesity

18.5–24.9

25.0–29.9

30.0–39.9

40.0

Low risk, but at increased risk of other
medical problems

Average

Mildly increased

High

Very high
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Appendix 14.1 Blood and Blood Products for Midwives

MIDWIFERY RESPONSIBILITY

Midwives are responsible for the administration and record-
ing of a number of blood products. It is essential to locate and
review local policies and practice guidelines, and also be
aware of national policies for this practice.

The risk of transmitting infective agents via blood products
cannot be excluded, therefore blood products and blood
transfusion are only used when absolutely necessary and all
other options, such as intravenous iron, have been tried.
Hence, the old-fashioned practice of ‘postpartum top-up
transfusions’ is inappropriate unless there is cardiac compro-
mise or risk of serious bleeding.

Women should, where feasible, be given verbal and 
written information about blood products, and this should
include when anti-D is advocated. Counselling about options
and risk should be given by a health professional with know-
ledge and experience in this field. This ensures every effort
has been made to help mothers and their partners make a 
balanced and informed decision, knowing the relative risks
and benefits. This counselling and giving of information
should be recorded in the case notes.1

See http//:www.blood.co.uk/pages/e34patnt.html
The counselling can be reinforced with additional informa-

tion in the form of patient information leaflets. Mothers can
be made aware of credible websites and reputable self-help
groups.

Some women may decline products or blood transfusion,
and this important issue is addressed in Chapter one.
Appendix 14.2 also has a care plan for women who are
Jehovah’s witnesses and wish to decline blood products or
blood transfusion.

Midwives should also ensure they know how adverse reac-
tions may present, who to inform and how they are managed.
This information is collected and published by SHOT –
Serious Hazards of Transfusion (www.shotuk.org). The most
common incidents include errors at the bedside2.

A midwife should have a sound understanding of the
blood products on which she is giving advice, and which 
she might administer.

The common blood products a midwife is likely to
encounter are described below.

BLOOD PRODUCTS

The following are blood and blood products for administra-
tion which a midwife is likely to encounter. Other products
may be given in the care of a pregnant woman with a specific
condition. If unfamiliar, the midwife should ask for further
information about this product and its administration from
the prescriber.

All blood-derived products are organised and supplied by
the blood transfusion services who can give expert and
detailed advice.

Red Blood Cells
Packed red cells
This is the form of blood cell most commonly administered 
in obstetrics. Each unit is prepared from whole blood 

collected into an anticoagulant solution. Each unit is about
250 ml and has a haematocrit of 55–80% (normal haematocrit
35–50%).

• All units produced in the UK are leucocyte depleted as 
this has been shown to reduce viral and possibly prion
transmission

• Red cells may be irradiated (for immunodeficient women)
or CMV (cytomegalovirus) negative for immunosup-
pressed women and neonates

• Packed cells are indicated for women with symptomatic
anaemia who require rapid alleviation of symptoms or
women with Hb <7 g/dl in whom blood loss is a
significant risk

• Also given for major blood loss when initial measures
including volume expansion and cell salvage have been
used

• Adverse reactions include:
– raised temperature
– rigors
– allergic reaction (rashes, reduced BP)
– haemolysis

• More severe, rarer, reactions include:
– transfusion related acute lung injury (TRALI)
– graft versus host disease (GVH)

• In the longer term RBC antibody formation and viral
infection (hepatitis, CMV, HIV, CJD) may occur

Whole blood
Whole blood is now rarely used, but may be available in
specific circumstances for resuscitation.

• Administration would be in conjunction with blood bank
and the haematology services

• Red blood cell preparations such as these have a shelf 
life of approximately 35 days stored at the appropriate
temperature

• Transfusion must be started within 30 minutes of removal
from the fridge and completed within four hours

• Blood can be requested in different forms depending
upon urgency:
– uncrossmatched O negative
– group specific (~30 minutes)
– full cross-match (45–60 minutes)

Platelets
In obstetrics, platelet transfusion is most likely to be seen
either in the acute situation of haemorrhage, disseminated
intravascular coagulopathy (DIC) or in a woman with ITP
and evidence of impaired haemostasis. Also given prophylac-
tically in a woman with a platelet count of less than 10,000 at
risk of bleeding.

• Most of the platelet units used in maternity care will be
concentrates from whole blood

• Can be stored for up to 5 days at room temperature but
must be continually agitated to prevent clumping

• It is usual to use ABO and Rh compatible platelets
• Side effects include:

– temperature and rigors in 1% (rising to 30% in those
who have had multiple platelet transfusions)
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– risk of viral transmission (higher than for red cells
because platelets are pooled from a number of donors)

– allergic reaction
• Pay close attention to surgical and obstetric causes of

bleeding as part of the decision to transfuse platelets

Plasma Products
Intravenous immunoglobulin (IVIg)
This may be given to women with a falling platelet count in
immune thrombocytopenic purpura (ITP), prevention of fetal
bleeding in feto-maternal alloimmune thrombocytopenia
(FMAIT) and other immunologically based disorders. The
dose is weight- and condition-based and is usually given once
per week or two weeks. Infusion takes several hours.

• This is again a pooled plasma product associated with a
small risk of infection transmission

• Headache and malaise are also reported
• Alternatives should be carefully considered before the use

of IVIg because of monetary and convenience costs and
side effects, as well as the risks of blood products

Cryoprecipitate
The main use of cryoprecipitates in obstetrics is replacement
of fibrinogen and factors XII and VIII in massive haemorrhage,

to complement transfusion of more than eight units of blood
(red cell transfusion is poor in clotting factors), and as part of
the management of DIC.

• It is prepared from a single rather than a multiple dona-
tion and is 20–40 ml/unit

• It is stored at −30 C° for up to 12 months and must be
thawed to body temperature before use

• ABO compatible units should be used

Fresh frozen plasma (FFP)
This again is produced from a single donation. It is also used
as an adjunct to massive transfusion and in the management
of DIC. Each bag contains all the clotting factors, albumin and
gamma globulin. It must be used immediately after thawing,
and in maternity care should be Rhesus compatible.

Anti-D
Anti-D is a pooled plasma product, which is usually used for
prevention of formation of anti-D antibodies. While there are
no recorded cases of infection or prion transmission it must be
remembered, and patients told, that it is a blood product.
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Appendix 14.2 Hospital Information 
Services for Jehovah’s Witnesses

Care Plan for Women in Labour Refusing a Blood Transfusion

A pregnant woman who is a Jehovah’s Witness might pre-
sent this care plan to a midwife or doctor at an antenatal
visit, and also when admitted to delivery suite, and ask for
one copy to be kept in her obstetric notes.

This care plan must be discussed with the most senior 
clinician on duty.

In addition, midwives and other clinicians should refer to
the policies of their own institution in relation to mothers
who refused blood products and blood transfusion.

• Maternal obesity
• Multiple pregnancy

Management of Active Haemorrhage
First steps:

• Involve obstetric, anaesthetic and haematology consultants
• Establish iv colloid infusion, e.g. Gelofusine
• Give oxytocic drugs first, then exclude retained products

of conception or trauma (this could save time)
• Proceed with bimanual uterine compression
• Give oxygen
• Catheterise and monitor urine output
• Consider CVP line
• Aortic compression against the spine, using a fist just

above the umbilicus, may buy time in an emergency2

• Slow but persistent blood loss requires action
• Anticipate coagulation problems
• Keep patient fully informed

Proceed with following strategies if bleeding continues:

• Ergometrine with oxytocin (Syntometrine) marginally
more effective than oxytocin alone. If patient is hyperten-
sive, use oxytocin 10 U (not 5 U) by slow iv injection (in
PPH, benefits of the higher dose outweigh the risks) 3,4.

• Carboprost (Hemabate) 250 μg/ml im, can be repeated
after 15 minutes. Direct intra-myometrial injection is
faster (less hazardous at open operation). If not available
use 1–2 Gemeprost pessaries in the uterus5.

• Oral misoprostol (Cytotec 200 μg tablets) (prostaglandin
E1 analogue), 600 μg (3 tablets). Use when unresponsive to
oxytocin and ergometrine6. Intrauterine misoprostol 800
μg (4 tablets), has been successfully used when refractory
to oxytocin, ergometrine and also to carboprost7,8. Rectal
misoprostol 800 or 1000 μg (5 tablets), rapid absorption
and control of haemorrhage reported when unresponsive
to oxytocin and ergometrine; avoids problems associated
with oral administration9,10. Misoprostol does not cause
hypertension.

• Recombinant factor VIIa (rFVIIa; NovoSeven) 90 μg/kg,
provides site-specific thrombin generation. Increasingly
used to treat uncontrollable haemorrhage successfully,
for example: in placenta accreta/percreta, ruptured
uterus, uterine atony and HELLP syndrome11–17 (in seven
of these cases bleeding was controlled even in the pres-
ence of DIC, despite the failure of all conventional thera-
pies, including packing of pelvis, arterial ligation and
hysterectomy12–16). Expert advice on this drug will be
available from the local Haemophilia Comprehensive
Care Centre or Novo Nordisk 24-hour medical advice line
(0845 600 5055; emergency UK-wide delivery available).
Some hospitals now hold a small stock of factor VIIa to avoid
delivery delay.

• Aprotinin (Trasylol), 2,000,000 U followed by 500,000
U/h or tranexamic acid (Cyklokapron), 1 g iv tds; both
are anti-fibrinolytic agents, well established for controlling
haemorrhage18–20. Additionally, consider iv vitamin K.
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CARE PLAN FOR WOMEN IN LABOUR
REFUSING A BLOOD TRANSFUSION#

As referred to in the RCOG News (October 2000) and the
MOET course manual 2003 of the Royal College of
Obstetricians and Gynaecologists

This document has been prepared as an aid for medical
staff and midwives who are managing a Jehovah’s Witness or
other patient who refuses a blood transfusion and is at risk of,
or experiencing, postpartum haemorrhage. We urge clini-
cians to plan in advance for blood loss, which includes correc-
tion of antenatal anaemia (see: ‘Management of postpartum
anaemia,’ second bullet point, italicised note). This should be
discussed with the patient in keeping with her wishes that
blood or blood products will not be used. Readiness to act
promptly to prevent or stop bleeding is paramount.

• Consider booking high-risk patients into a unit with 
facilities such as interventional radiology, cell salvage 
and surgical expertise1

• Please ensure that the consultant obstetrician and anaes-
thetist are aware a Jehovah’s Witness has been admitted
in labour

• All such patients should have the third stage of labour
actively managed with oxytocic drugs together with
early cord clamping and controlled cord traction after 
placental separation

• Do not leave the patient alone for the first hour after 
delivery

Risk Factors Predisposing to Postpartum Haemorrhage
If the patient has any of the risk factors below, an iv infusion
of oxytocin (Syntocinon) should be considered after delivery
of the baby:

• Previous history of bleeding, ante- or postpartum 
haemorrhage

• Prolonged labour (especially when augmented with 
oxytocin)

• Abnormal placentation
• Large baby (>3.5 kg) and/or polyhydramnios
• Increased maternal age (>40 years)
• Fibroids/myomyectomy scars
• More than 3 children

9781405151689_5_end01.qxd  7/6/08  11:36 AM  Page 250



Appendix 14.2 Hospital Information Services for Jehovah’s Witnesses 251

• Intrauterine balloon tamponade: stomach balloon of a
Sengstaken-Blakemore tube used to control PPH in 14 of
16 cases, including bleeding from an atonic uterus in nine
cases21,22. Rüsch urological balloon catheter also used23.
Consider having a purpose-designed 500 ml tamponade balloon
available (J-SOS-100500-Bakri. Cook [UK] Ltd. tel. 01462
473100)24. Balloon tamponade is able to indicate if bleed-
ing will stop (as measured via catheter drainage shaft; the
‘tamponade test’), thus avoiding unnecessary surgery21.
Systematic uterine packing also an option25.

• B-Lynch brace suture26,27. Simple suture technique to
control massive haemorrhage. Can be combined with
intrauterine balloon catheter if bleeding persists28. (NB:
prophylactic insertion of this suture has been used in
high-risk caesarean section29.)

• Embolisation/ligation of internal iliac arteries, or embol-
isation/bilateral mass ligation of uterine vessels27,30.

• Blood salvage may be life-saving if substantial blood-loss
anticipated1,31. Check if acceptable to patient. Used at 
caesarean section in at least 400 reported cases, without com-
plications of amniotic fluid embolism or coagulopathy32.
A cell saver with leucocyte depletion filter together with
separate suction (one for amniotic fluid and one for blood
salvage) minimises amniotic fluid contamination32,33.

• Hysterectomy: subtotal hysterectomy can be just as effec-
tive, also quicker and safer34. Clamp uterine arteries as
early as possible.

Management of Postpartum Anaemia

• For severe anaemia give oxygen and use recombinant
human erythropoietin (rHuEPO, NeoRecormon or
Eprex) 300 IU/kg (not 50 U) × 3 weekly subcutaneously 
or iv without delay, for accelerated haemoglobin recov-
ery5,36,37. Augment with iron, vitamin B12 and folic acid.

• Iron supplementation essential with EPO. Oral iron is 
too slow and unreliable, use iv iron sucrose (Venofer) by

drip infusion or slow iv bolus (200 mg × 3 weekly)35,36.
This drug is rarely associated with anaphylaxis. (NB:
Optimisation of antenatal haemoglobin essential. When
unresponsive to oral iron, iron sucrose can be efficacious in
reversing iron deficiency38,39. The addition of EPO [which does
not cross the placenta and is reportedly safely used in preg-
nancy] enhances the response29,31,39,40. Suggested dosages of
EPO and iv iron as above, but × 2 weekly39.)

• Consider elective ventilation in the ICU. Use micro-
sampling techniques (such as HemoCue haemoglobin
analyser).

• Hyperbaric oxygen therapy is an option in life-
threatening anaemia due to PPH41 – tel 0151 648 8000 
(24-hrs) for available centres.

This document reflects current clinical and scientific know-
ledge and is subject to change. The strategies are not intended
as an exclusive guide to treatment. Good clinical judgement,
taking into account individual circumstances, may require
adjustments.

#Reviewed by consultants in obstetrics and gynaeco-
logy, anaesthesia and haematology (including experts in
haemostasis).

Recommendation to Mothers: You have two copies of this
document, one of which should be placed in your obstetric
notes (usually a folder in which your antenatal workup
records are kept). It should be discussed with the most 
senior clinician at the antenatal visit. The other copy should
be presented to the obstetrician on admission to the 
maternity/labour ward for delivery of the baby.

Produced by the Hospital Information Services for Jehovah’s
Witnesses 0208 906 2211 (24-hour); his@wtbts.org.uk Sept
2005

Reproduced with kind permission of HIS
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Anaemia in Pregnancy*

252 S. E. Robson and J. Waugh

Asymptomatic/minimal symptoms
<34 wks and Hb >7.0 g/dl

Symptomatic
>34 wks or Hb <7.0 

Start Pregaday
1 tablet bd

Hb <10.5 g/dl

Trial of iron tablet Pregaday 1 tablet daily. Advise to
take with orange juice 1 hour before food. Also give

dietary advice. Dietary sheets are available from
the Nutrition and Dietetic Service

Repeat Hb
after 2 weeks

Continue
supplements

Determine compliance/intolerance
Encourage, check and control dietary measures

Assess patient. Confirm dietary
iron deficiency as cause

No – investigate for
other causes

Yes

Refer  to haematology/obstetric
clinic for further management

If intolerant, try alternatives
with lower iron preparations

If still intolerant, give CosmoFer
as per protocol

If Hb rising

If tolerance good, increase iron
tablets ‘Pregaday’ to 1 tab bd
and recheck FBC in 1–2 weeks

Hb not rising, or
intolerance, or

poor compliance

* Clinical protocol used for University Hospitals of Leicester, adapted and used 
with permission
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Appendix 14.4 Management Plan for Sickle 
Cell Crisis – A Worked Example

PATIENT DETAILS: DIAGNOSIS: Sickle β thalassaemia
Mrs. YYYY XXXXXX Pregnant
Unit Number: 11111 Gestational diabetes

BACKGROUND:
4 crises requiring treatment in hospital
2001 severe crisis and chest syndrome following dehydration. Required exchange transfusion.
2004 postpartum splenic sequestration and widespread splenic infarction.
NB: Sibling died with sickle crisis.

BASELINE RESULTS: Hb 8.7 g/dl
Hb El Hb F +A +S Hb F 19% Hb S 68%
Blood Group B Positive No atypical antibodies
Husband’s Hb El normal

MANAGEMENT PLAN FOR SICKLE CRISIS
• Admit to haematology ward if <26/40 pregnant
• Admit to delivery suite if >26/40
• Make sure both haematology and obstetric teams are informed
ANALGESIA Diclofenac 50 mg orally stat, then tds for a maximum of 2 days

Regular paracetamol
For moderate to severe pain:

1. Loading dose 100μg/kg iv/im morphine sulphate
2. Followed by 50 μg/kg im after 15 minutes if pain is not controlled

WARNING Risk of opiate toxicity – monitor respiratory rate and state of consciousness every 15–30 min
IV FLUIDS 500 ml 4-hourly (fluids may need to be warmed through a blood warmer)

Careful monitoring of fluid balance
BLOOD TESTS FBC

U&E
Group and Save

Consider exchange transfusion:
• If chest syndrome, pre-eclampsia or severe crisis
• Discuss with consultant haematologist first
• Ensure that blood products, if used, are Rhesus genotyped, Kell neg and sickle neg
MICROBIOLOGY Blood cultures, throat swab, MSU, sputum cultures if available
OTHER INVESTIGATIONS Chest X-ray only if there is a suspicion of chest syndrome
OTHER MEDICATIONS
• Continue penicillin prophylaxis
• Add amoxicillin 500 mg tds if febrile
• Continue folic acid 5 mg once daily
REASSESS
• Investigations
• Response to pain relief
• Evidence of infection
MONITOR FOR
• Evidence of chest/girdle syndrome (severe pain unrelieved by analgesia, hypoxia)
• Shadowing on chest X-ray
• Evidence of splenic/hepatic sequestration – precipitate fall in Hb, circulatory failure
• Evidence of pre-eclampsia – hypertension, proteinuria, oedema
NB: If these conditions arise, the woman needs urgent exchange transfusion and consider transfer to ITU
Contact:
• Lead Haematologist
• Obstetrician for Obstetric Haematology
• Lead for Haemoglobinopathies

Clinical protocol used for University Hospitals of Leicester, adapted and used with permission
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Appendix 15.1 Wells Prediction Rule for 
Clinical Assessment of Deep Vein Thrombosis1

254 S. E. Robson and J. Waugh

Clinical Feature Score

Active cancer (patient receiving treatment for cancer within the previous six months or currently receiving palliative
treatment)

1

Paralysis, paresis or recent plaster immobilisation of the lower extremities 1

Recently bedridden for three days or more or major surgery within the previous four weeks 1

Localised tenderness along the distribution of the deep venous system 1

Entire leg swollen 1

Calf swelling – circumference at least 3 cm larger than that on the asymptomatic side when measured 10 cm
below tibial tuberosity

1

Pitting oedema confined to the symptomatic leg 1

Collateral superficial veins (non-varicose) 1

Alternative diagnosis at least as likely as deep vein thrombosis –2

Total Score

Scoring: Add all the scores to get the total. In patients with symptoms in both legs, use the scores for the more
symptomatic leg.

Reproduced with permission of the Lancet.

Interpretation of Total Score

Probability of DVT is low <1

Probability of DVT is moderate 1 or 2

Probability of DVT is high >2
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Appendix 15.2 Risk Factorsa for Venous Thrombo-embolism in
Pregnancy and the Puerperium1

Pre-existing
Previous VTE
Congenital Thrombophilia

Antithrombin deficiency
Protein C deficiency
Protein S deficiency
Factor V Leiden
Prothrombin gene variant

Antiphospholipid syndrome
Age over 35 years
Obesity (BMI >30 kg/m2) either pre-pregnancy or pregnancy
Parity >4
Gross varicose veins
Paraplegia
Sickle cell disease
Inflammatory disorders, e.g. inflammatory bowel disease
Some medical disorders, e.g. nephrotic syndrome, certain 
cardiac diseases
Myeloproliferative disorders, e.g. essential thrombocythaemia, 
polycythaemia vera

Reproduced from RCOG Guideline No. 37, with the permission of the Royal College of Obstetricians and Gynaecologists.

New onset or transientb

Surgical procedure in pregnancy or puerperium, e.g.
evacuation of retained products of conception, postpartum
sterilisation
Hyperemesis
Dehydration
Ovarian hyperstimulation syndrome
Severe infection, e.g. pyelonephritis
Immobility (>4 days bed rest)
Pre-eclampsia
Excessive blood loss
Long-haul travel
Prolonged labour
Midcavity instrumental delivery
Immobility after delivery

Legend
a – Although these are all accepted as thrombo-embolic risk
factors, with many of them there are few data to support the
degree of increased risk.
b – These risk factors are potentially reversible and may
develop or resolve at later stages in gestation than the initial
risk assessment. Therefore ongoing individual risk
assessment is important.
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Appendix 16.1 Sudden Unexpected Deaths in Infancy
1993–1996: Contributory Factors Involving Carers1

Below is a result of analysis in five English health regions of all post perinatal deaths (7–365 days of life)

256 S. E. Robson and J. Waugh

Instances
SIDS Explained Deaths

Area of Concern

n = 346 %
6
1
0
0
0
1
1
0
1
0
0
1
1
0

3
2
0
1
0
0

14
8
4
2

7
2
4
0
0
1

6
0
3
0
0
1
0
1
0
1
0
0
0

15
2
2
1
7
1
1
1

%
Personal Situation (total)
 Maternal depression
 Other illness in mother
 Poor hygiene
 Poor bonding
 Lack of support
 Immaturity of mother
 Learning difficulties of mother
 Violence of the father
 Mendacity (untruthfulness)
 Prostitution
 Poor command of English
 Mother absent from home
 Mother abused in childhood

Social Circumstances (total)
 Poverty
 Disorganised household
 Travelling family
 Mother in prison
 Father in prison

Substance Abuse (total)
 Cigarettes
 Alcohol
 Illegal drugs

Infant Care (total)
 Incorrect feeding
 Inadequate supervision of baby
 Suspected abuse
 Carer under the influence of alcohol
 Generally poor standards

Sleeping arrangements (total)
 Inappropriate place
 Use of unsafe cot or bunk bed
 Settee shared with adult
 Bed-sharing under influence of alcohol
 Other bed-sharing
 Use of soft pillow
 Placing baby prone
 Over-wrapping
 Keeping baby too warm
 Use of electric blanket
 Leaving fire burning near baby all night
 Not keeping baby warm enough

Use of services (total)
 Late booking at antenatal clinic
 Refusal to use services or accept advice
 Failure to give medication/other treatment
 Failure to recognise illness or seek advice
 Refusal of hospital for baby
 Taking baby out of hospital against advice
 Incorrect resuscitation

26
6
2
4
3
5
1
1
0
1
1
0
0
2

21
8

10
1
1
1

137
100
13
24

45
7
7
8

13
10

137
12
0
6

13
19
5

31
29
16
1
4
1

31
5

15
2
8
0
0
1

7.5
1.7
0.6
1.2
0.9
1.4
0.3
0.3
0   
0.3
0.3
0   
0   
0.6

6.1
2.3
2.9
0.3
0.3
0.3

39.6
28.9
3.8
6.9

13.0
2.0
2.0
2.3
3.8
2.9

39.6
3.5
0   
1.7
3.8
5.5
1.4
9.0
8.4
4.6
0.3
1.2
0.3

9.0
1.4
4.3
0.6
2.3
0   
0   
0.3

8.5
1.4
0   
0   
0   
1.4
1.4
0   
1.4
0   
0   
1.4
1.4
0   

4.2
2.8
0   
1.4
0   
0   

19.7
11.3
5.6
2.8

9.9
2.8
5.6 
0    
0   
1.4

8.5
0    
4.2 
0    
0    
1.4 
0    
1.4 
0    
1.4 
0    
0    
0    

21.1 
2.8 
2.8 
1.4 
9.9 
1.4 
1.4 
1.4

     

n = 71

The shaded areas pertain directly to subjects discussed in this book.

Reproduced with Permission from the Stationery Office; London, under the terms of the Click-Use Licence
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Appendix 16.2 Neonatal Abstinence Syndrome

Neonatal abstinence syndrome (NAS) is a condition that
results from antenatal exposure to opiates, and presents post-
delivery when the exposure ceases.

OPIATE EXPOSURE

Opioid receptors are found throughout the central nervous
system and other peripheral sites, where they mediate 
analgesia and have a range of other functions.

Long-term exposure to opiates results in CNS adaptation 
to the presence of the drug, leading to the development of 
tolerance. Increased amounts of the drug are required to
achieve the same physical effects. In acute opiate withdrawal,
such as following childbirth, specific physical symptoms 
are experienced that involve the central nervous system, 
respiratory system, gastrointestinal system and vasomotor
system. These are mainly due to the decrease in the produc-
tion of endogenous opioids and a rebound increase in 
noradrenergic activity.

OPIATE WITHDRAWAL

Opiate withdrawal is characterised by a generalised hyperac-
tive state with symptoms of anxiety, enhanced startle and
altered sleep pattern.

Signs and Symptoms of Opiate Withdrawal
Central Nervous System

• Hyperactivity
• Hyper-irritability – excessive crying, high-pitched cry
• Increased muscle tone
• Exaggerated reflexes
• Tremors
• Sneezing
• Hiccoughs
• Yawning
• Short, restless sleep pattern
• Pyrexia

Respiratory System
• Tachypnoea
• Excess secretions
• Stuffy nose

Gastrointestinal
• Disorganised, vigorous sucking
• Vomiting, posseting
• Sensitive gag
• Hyperphagia
• Diarrhoea
• Abdominal cramps
• Drooling

Vasomotor
• Flushing
• Sweating
• Sudden pallor

Withdrawal symptoms vary greatly from one baby to
another. Symptoms depend on:

• The type of drug used
• Amount of drug used
• The route of administration
• When the last dose was taken by the mother
• Whether other drugs were used in conjunction with the

main drug of choice

Withdrawal symptoms usually occur within 24–48 hours
after birth. Methadone has a longer half-life and withdrawal
symptoms may not present until 72 hours. Symptoms may 
be further delayed with polydrug use, especially benzodi-
azepine use.

MANAGEMENT OF MINOR SYMPTOMS

It is important to ensure other medical causes are considered
in the assessment of symptoms that are causing concern, e.g.
raised temperature may be due to infection.

• Encourage parents to cuddle/gently rock baby
• Kangaroo care, skin to skin (if appropriate) can be 

soothing
• Prevent overheating
• Maintain calm atmosphere, with dim lighting and keep

noise to a minimum
• Breast-feeding may assist with minimising withdrawal

symptoms
• The use of a dummy may help comfort the baby

INDICATIONS FOR PHARMACOLOGICAL
MANAGEMENT

Pharmacological management is indicated if the baby is
unable to feed and sleep sufficiently with the above support-
ive measures.

If the baby develops diarrhoea and/or vomiting resulting
in dehydration or unacceptable weight loss, or develops
seizures, then pharmacological treatment should be com-
menced promptly.
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Appendix 17 Treatment Guidance for Antenatal and Postnatal
Psychiatric Disorders

MANAGEMENT OF DEPRESSION

When choosing an antidepressant for pregnant or breast-feeding women, prescribers should, while bearing in mind that the
safety of these drugs is not well understood, take into account that1:

• Tricyclic antidepressants, such as amitriptyline, imipramine and nortriptyline, have lower known risks during pregnancy
than other antidepressants

• Most tricyclic antidepressants have a higher fatal toxicity index than selective serotonin reuptake inhibitors (SSRI)
• Fluoxetine is the SSRI with the lowest known risk during pregnancy
• Imipramine, nortriptyline and sertraline are present in breast milk at relatively low levels
• Citalopram and fluoxetine are present in breast milk at relatively high levels
• SSRI taken after 20 weeks’ gestation may be associated with an increased risk of persistent pulmonary hypertension in the

neonate
• Paroxetine taken in the first trimester may be associated with fetal heart defects
• Venlafaxine may be associated with increased risk of high blood pressure at high doses, higher toxicity in overdose than

SSRI and some tricyclic antidepressants, and increased difficulty in withdrawal
• All antidepressants carry the risk of withdrawal or toxicity in neonates; in most cases the effects are mild and self-limiting

For a woman who develops mild or moderate depression during pregnancy or the postnatal period, the following should be
considered1:

• Self-help strategies (guided self-help, computerised cognitive behavioural therapy or exercise)
• Non-directive counselling delivered at home (listening visits)
• Brief cognitive behavioural therapy or interpersonal psychotherapy

258 S. E. Robson and J. Waugh
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Appendix 18 Advice to Patients on Coping with Cancer 
Symptoms and Side Effects

The following is an excerpt from the Cancerbackup 
website, www.cancerbackup.org.uk, accessed May 2007.
Health professionals are advised to direct patients and 
relatives to this reliable source of credible information.

FATIGUE

Fatigue means feeling excessively tired or exhausted all or
most of the time. The tiredness is not relieved by rest and can
affect you physically, psychologically and emotionally.
People who have fatigue have no energy and find it difficult
to do simple, everyday things that people usually take for
granted. Coping with fatigue can be addressed by:

Diet

• Keep a diary of what and when you eat daily
• Try to take advantage of the times when your appetite is

best
• Drink plenty of liquids
• If your taste changes, try new foods, or eat the foods that

taste best to you
• Ask for any leaflets that are available which give dietary

advice
• You can also ask your doctor to refer you to a dietitian,

who can give you helpful ideas

Exercise
It is important to try and exercise a little if you can, even when
you are unwell. Research has found that exercise may actu-
ally help the symptoms of fatigue. The problem is that while
too much exercise might make you tired, so can too little, so
it’s important to find your own level. A good balance between
being active and getting plenty of rest is best. The physio-
therapist at the hospital may be able to advise you about 
what would suit you. General rules are:

• Regular, light exercise such as walking has been shown to
reduce fatigue as well as nausea and vomiting, and can
help some people to sleep better

• Plan some activity or light exercise into your day
• If exercise is impossible try to stay active in your daily

routine
• Pay attention to how your body reacts to exercise: How

did you sleep? How did you feel the next day?
• Drink plenty of fluids before, during and after exercise
• Perhaps keep a record of your activities to share with your

doctor or nurse, so they can help monitor your progress
• It is important to find a balance between activity and rest,

and exercise in a way that allows the muscles to recover
after activity

Sleep
It’s very important to try and keep a normal sleeping routine
when you are ill, even though your fatigue may make you feel
like sleeping all the time. The following might be a useful guide:

1. Sleep just long enough Sleep as much as you need to 
feel refreshed and healthy during the following day, 

but not more than necessary. Limiting time in bed seems
to produce better-quality sleep. Too much time in bed
can lead to disturbed/shallow sleep.

2. Wake up at the same time every day A regular wake-up
time in the morning seems to strengthen most people’s
sleep routine and lead eventually to regular times of
going to sleep.

3. Exercise regularly if you can A steady daily amount of
exercise may help to deepen sleep over the long term.

4. Reduce noise Occasional loud noises, such as aircraft
flying overhead, disturb sleep, even if you don’t remem-
ber the disturbance later. If your bedroom is noisy, you
could mask some of the noise using a small electric fan,
or you could use ear-plugs.

5. Keep a steady temperature in your bedroom Although a
very warm room disturbs sleep, so does a very cold one.
Room temperature should be comfortably warm.

6. Have a bedtime snack Hunger may disturb sleep. A light
bedtime snack or a hot drink can help some to sleep 
better.

7. Avoid stimulants Many people who have problems 
sleeping are very sensitive to stimulants. It is best to
avoid cola drinks, coffee, strong tea and chocolate for 
a few hours before bedtime.

8. Know how naps affect you Some people find that day-time
naps help them sleep better at night, while others sleep
less well after them. Find out what suits you best.

9. Limit your intake of alcohol Alcohol can help tense people
to fall asleep more quickly, but the sleep tends to be 
broken. So avoid large amounts of alcohol near bedtime.

10. Know when to say ‘enough’ Rather than lying in bed toss-
ing and turning you could get up and watch television
or read a book. Wait until you feel tired again and then
go back to bed. Audio tapes with stories can help you to
sleep, and are stocked in most bookshops and libraries.

Lymphoedema
Lymphoedema can occur in the arm after breast cancer treat-
ment to the armpit, or in the leg if cancer or its treatment
affects nodes in the groin area or the pelvis.

The affected arm or leg may become swollen, stiff, uncom-
fortable and awkward to move, making daily activities, such
as dressing or washing, difficult. Lymphoedema can develop
weeks, months or even years after cancer treatment and it is
difficult to know who will be affected or how bad the lym-
phoedema will be.

It is not possible to replace lymph nodes that have been
removed or lymphatic vessels that have been damaged. Once
lymphoedema has developed it cannot be cured perma-
nently. However, it can usually be reduced and controlled.

Lymphoedema may cause the following symptoms in the
affected area:

• A feeling of fullness or heaviness
• Tightness and stretching of the skin swelling
• Reduced movement of the joints
• Thickening and dryness of the skin
• Discomfort and/or pain

You may first realise you have swelling because clothing, shoes
or jewellery (such as rings or watches) feel tighter than usual.
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Occasionally, in more severe lymphoedema, the skin may
become broken and the colourless lymph fluid can leak out
onto the surface. This is known as lymphorrhoea (pronounced
‘lim-for-ria’). This happens when too much fluid builds up in
the tissues or when the skin is damaged. However, it is
important to remember that most people with lymphoedema
only have mild symptoms.

ASCITES

Inside the abdomen is a membrane called the peritoneum,
which has two layers. One layer lines the abdominal wall and
the other layer covers the organs inside the abdominal cavity.
The peritoneum produces a fluid that acts as a lubricant and
allows the abdominal organs to glide smoothly over one
another. Sometimes too much of this fluid can build up
between the two layers and this is called ascites.

The symptoms of ascites can be very distressing. The
abdomen becomes very swollen and distended, which can be
uncomfortable or painful. It can also cause difficulty in 
getting comfortable, sitting up or walking. It can make you
feel very tired (lethargic) and breathless. It may cause feelings
of sickness (nausea) or make you sick (vomiting). You may
also suffer indigestion and a reduced appetite.

In order to relieve symptoms, the treatment of ascites
involves slowing the build-up of the fluid and putting a tube
into the abdomen to drain it (known as paracentesis). Ascites
can build up again and drainage may need to be carried out
more than once.

PAIN

Not everyone with cancer has pain, but approximately 3 in 
10 people with cancer who are having treatment will have
pain. When the cancer is advanced, around 7 in 10 people will
have pain.

Physical Causes
Pain may occur for a number of reasons:

• A cancer may press on the tissues around it, or on a nerve.
• Infection can cause pain, by creating inflammation in the

affected part of the body.
• Damage to tissues following surgery or radiotherapy may

lead to pain.
• A cancer may spread from its original (primary) place in

the body to form other tumours (secondaries or metastases).
These may cause pain, especially in the bones.

• Sometimes, pain can seem to occur in parts of the body far
away from the cancer that is causing it. This is called
referred pain.

Understandably, someone with cancer may assume that a
new ache or pain means that their cancer has come back, or is
getting worse, or that the cancer has spread, but this is not
always the case.

Emotions and Pain
Emotions such as fear, anxiety, depression and tiredness can
make your pain worse. This does not mean that cancer pain is
‘all in the mind’.

Social Effects on Pain
Sometimes pain can be made worse by other social or work
related things happening in your life which cause you stress
(for example, friends avoiding you).

Treatment for Pain
International guidelines set out the types of painkillers that
are most effective for different levels of pain. This is known as
the analgesic ladder:

1. Mild pain – mild painkillers or anti-inflammatory drugs
(e.g. paracetamol or ibuprofen)

2. Moderate pain – weak opioid painkillers (e.g. codeine)
3. Severe pain – strong opioid painkillers (e.g. morphine)

Often, painkillers from two different groups will be used at
the same time, as they work in different ways. Other drugs
that help to control pain, such as bisphosphonates and
steroids, can also be used alongside the painkillers.

ALOPECIA

Cancer treatments such as chemotherapy and radiotherapy
can make your hair fall out. There are many ways of dealing
with this. You may not mind your bald head, but if you do
want to cover up there are many types of wigs or hairpieces,
hats, turbans or scarves that you can use.

FERTILITY PROBLEMS

Protecting Your Fertility
Many women who are concerned that their cancer treatment
may cause infertility are advised to store either embryos (fer-
tilised eggs) or eggs, before their treatment starts. Embryos
and unfertilised eggs are usually frozen for up to ten years,
although in some situations this can be extended until the
woman reaches 55.

Your doctor or nurse can discuss the possibility of infertil-
ity and the collection and storage of eggs or embryos with you
and can refer you to a fertility clinic. Sometimes the NHS will
pay for storage of the eggs or embryos, but some health
authorities will not.

Collection and Storage of Eggs
The whole process takes 3–4 weeks and involves stimulating
the ovaries to produce more eggs than normal. This is done by
giving doses of the hormones GnRH, FSH and LH. A fourth
hormone, called human chorionic gonadotrophin (HCG), is
also used. Usually at least six eggs are collected, which will
increase the chances of achieving a pregnancy.

Eggs are collected in one of two ways. Either an ultrasound-
guided needle is passed through the wall of the vagina, or a
small cut is made in the abdominal skin below the navel and a
fine needle is inserted to remove the eggs. These procedures
can be uncomfortable and painkilling drugs may be needed.
A general anaesthetic may be used.

Some women need to start their cancer treatment straight
away and it may not be possible to delay it in order to have
the ovarian stimulation.

There is a risk with some cancers, such as breast cancer, that
the hormones used in ovarian stimulation may also stimulate
the cancer to grow. It therefore may not be advisable to have
ovarian stimulation. Your doctors will be able to discuss this
with you. It may be possible to collect one or two eggs with-
out ovarian stimulation, although this reduces the chances of
a successful pregnancy.
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Using collected eggs
Once the eggs have been collected, they can either be frozen
and stored, or fertilised using in vitro fertilisation (IVF) and
then frozen. IVF involves putting the eggs and sperm
together in a test tube in a laboratory for fertilisation to occur.

In order to fertilise the eggs to form an embryo, sperm from
a partner will be needed. Both the woman and the man will
need to sign a consent form and neither can use the embryos
to start a pregnancy without the other’s permission. If a
woman has no partner, sperm from an anonymous sperm
donor can be used. When the embryos are needed, they are
thawed and placed in the womb. Pregnancy rates are much
lower, however, than from fresh embryo transfer. Freezing
more embryos than are needed usually improves a woman’s
chance of becoming pregnant.

Freezing Unfertilised Eggs
This is a newer process, which is much less successful. This
method is still largely experimental at the moment. When the
eggs are thawed they are fertilised by injecting a sperm into
the egg. This is known as intra-cytoplasmic sperm injection
(ICSI). The fertilised egg is then placed in the womb. ICSI is
done to improve the chance of a pregnancy.

Ovarian Tissue Freezing
A newer technique is to take some ovarian tissue for freezing.
It is thought that the ovarian tissue can be put back into the

body at a later date and eggs can then be collected. This type
of infertility treatment is still very experimental at the
moment.

There are no guarantees of pregnancy with these treat-
ments, as you will learn when discussing them at the fertility
clinic. If you have not been able to store any eggs or embryos,
or if you do not become pregnant by the above methods, it
may be possible for you to become pregnant using eggs from
another woman (donor eggs). If treatment has made you
infertile but you manage to become pregnant by one of the
above methods, it is likely that you will need to be given 
hormones to maintain the pregnancy. The hormones are 
usually given by injection.

—————————————————————————-
Used with kind permission of Cancerbackup.

Cancerbackup is the UK’s leading cancer information
charity, offering information, support and understanding
to all those affected by cancer, through a comprehensive
range of information available free direct to patients and
families, as well as online at www.cancerbackup.org.uk,
and via a freephone helpline, staffed by experienced 
cancer nurses: 0808 800 1234 (Mon–Fri, 9 am–8 pm).
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chicken pox, 158–9
cytomegalovirus, 245
group B streptococcal infections, 246
hepatitis, 148–9, 244
herpes, 14, 160–61
HIV/AIDS, 150–51
human parvovirus, 245
listeriosis, 154–5
malaria, 152–3
measles, 245
rubella, 245
syphilis, 246
toxoplasmosis, 156–7
tuberculosis, 246
useful information, 162

infective endocarditis, 34–5
infliximab, 124–5, 243
insulin, 78–9, 80–81, 82–3

impact on fetus, 82
sensitivity reactions, 81

interferon, 100, 148
intrahepatic cholestasis of pregnancy, 132–3, 227
intrapartum care, 6
intravenous immunoglobulin (IVg), 102, 145, 

178–9, 249
iron deficiency anaemia, 170–71

community management protocols, 252
iron requirements, 226
irritable bowel syndrome (IBS), 126–7, 242
ischaemia, 230
ischaemic heart disease, 42–3
ischaemic stroke, 95–6
isoniazid, 54–5
isosorbide, 232
IVF, 260–61

Jaccoud’s arthropathy, 142
Jehovah’s Witnesses, 9, 250–51

ketoacid, 138, 243
Ketoprofen, 138, 243
kidney dialysis, 66–7, 234
kidney disease, chronic, 64–5
kidney transplantation, 68–9

labetalol, 21, 25
labour, intrapartum care, 6
Lactulose, 126
lamotrigine, 93–4, 236
leflunomide, 138, 243
left-sided heart failure, 38–9, 230
leg exercises, during labour, 6
leucopenia, 173
leukotriene antagonists, 51
Levemir, 82
levetiracetam, 236
levofloxacin, 52
life support, in pregnancy, 10, 11
lisinopril, 232
listeriosis, 154–5
lochia, 7
loperamide, 126–7, 130
lorazepam, 93–4
losartan, 232
low back pain, 106–7
low-molecular-weight heparin, 70–71, 144–5, 186–91

side effects and complications, 114
lupus

neonatal, 143
see also systemic lupus erythematosus (SLE)

‘lupus flare’, 142–3
lymph node neoplasia, 218–19
lymphoedema, 259–60

macrocytosis, 172–3
macrolides, 53
magnesium, 226
magnesium sulphate, 23, 25

contraindications, 103
magnesium toxicity, 25
malaria, 152–3
malarone, 152–3
malignant melanoma, 216–17
Mantoux test, 55
Marfan’s syndrome, 36–7
mastectomy, 215
maternal mortality

by place of birth, 225
by type of care, 225
causes and risk factors, 224
prevention guidelines, 10–11

measles, 245
medical examination

antenatal, 3, 5
intrapartum, 6
postnatal, 7
pre-conception, 1

medications, antenatal precautions, 7–8
mefloquine, 152–3
megalobalstic anaemia, 172–3

community management protocols, 252
melanoma, 216–17
mesalamine, 124
mesalazine, 122
metabolic acidosis, 64
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metabolic disorders, 164–8
obesity, 164–5
phenylketonuria, 166–7
useful information, 168

metabolic syndrome, 235
see also diabetes mellitus

metastases, placental, 215, 217
metformin, 80
methadone, 202, 238
methotrexate, 16–17, 138, 243
methyldopa, 21, 70, 78, 232
metoprolol, 232
metronidazole, 125
mexiletene, 238
microadenomas, 86–7
microalbuminuria, 78
midwifery care

antenatal, 3–5
emergency management, 10–11
general considerations, 7–9
intrapartum, 6
postnatal, 7
pre-conception, 1
useful information, 12

migraine, 90–91
misoprostol, contraindications, 37
mitral regurgitation, 34–5
mitral stenosis, 34–5
mitral valve disease, 34–5
molar pregnancies, 220–21
mood stabilisers, 208, 210
morphine, 238
mortality see infant mortality; maternal mortality
mother–infant attachment, neonates, 8
6-MP, 124
MSU (midstream specimen of urine) regimes, 62
multiple sclerosis, 100–101
musculoskeletal disorders, 106–16

back and pelvic pain, 106–7
diastasis recti abdominis, 108–9
hypovitaminosis D and osteomalacia, 112–13
osteoporosis, 114–15
symphis pubis dysfunction, 110–11
useful information, 116

Mustard repairs, 30
myasthenia gravis, 102–3
myocardial infarction, 42–3
myoclonic seizures, 92
myxoedema coma, 74

nadolol, 232
Naloxone, 203
Naltrexone, 202
naproxen, 138, 243
national maternity care guidelines, 7
neonatal abstinence syndrome (NAS), 257
neonatal lupus, 143
neonatal units, 8
neoplasia, 214–22

breast cancer, 214–15
gestational trophoblastic disease, 220–21
Hodgkin’s lymphoma, 218–19
malignant melanoma, 216–17
patient advice, 259– 61
useful information, 222

neostigmine, 102

nephrotic syndrome, 70–71
neural tube defects, and maternal epilepsy, 92–3
neurological disorders, 90–104

Bells Palsy, 98–9
carpal tunnel syndrome, 98–9
cerebrovascular disease and stroke, 95–7
epilepsy, 92–4
key drug types, 236
migraine and headaches, 90–91
multiple sclerosis, 100–101
myasthenia gravis, 102–3
useful information, 104

nicardipine, 232
nifedipine, 21, 25, 44–5, 140, 232, 243
nipple problems, eczema, 15
nitrates, 232
nitroglycerin, 232
nortriptyline, 258
NovoRapid, 82
NSAIDs, 138–9, 142–3, 243

contraindications, 91, 124, 139, 243
nutrition requirements, vitamins and minerals, 

226
NYHA classification, 32

OASI see obstetric anal sphincter injury
obesity, 164–5
obstetric anal sphincter injury (OASI), 130–31
obstetric cholestasis, 227
obstetric clinics, referral guides, 4
oedema

nephrotic syndrome, 70–71
pulmonary, 230

oesophagitis, 118–19
OGTT see oral glucose tolerance tests
oliguria, 230
opiates, 202–3, 238

neonatal abstinence syndrome (NAS), 257
oral glucose tolerance tests (OGTT), 82
orlistat, 164
orphenadrine, 238
orthopnoea, 230
osteogenesis imperfecta, 114
osteomalacia, 112–13
osteoporosis, 114–15
OTC drugs see over-the-counter medications
over-the-counter medications, general considerations 7
‘owl eyes’ rash, 143
oxcarbazepine, 93
oxygen therapy, 33, 44, 93

pacemakers, 30–31, 32–3
packed red cells, 248
pain management, cancer care, 260
pain therapy ladder, 238
pancreatic disease, 134–5
pancreatitis, 134–5
paracetamol, 138, 238
paroxetine, 258
paroxysmal nocturnal dyspnoea, 230
patent ductus arteriosis (PDA), 28–9
pelvic examination, 3
pelvic insufficiency, 110–11
pelvic pain, 106–7
pemphigoid gestationis, 227
penicillamine, 138, 243
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penicillin, 53
alternatives, 52

perianal haematomas, 128
pericardiocentesis, 230
pericardiotomy, 230
perineal trauma, 6

anal sphincter damage, 130–31
peripartum cardiomyopathy (PPCM), 38–9
peritoneal dialysis (PD), 66–7, 234
phaeochromocytoma, 20
Phalen’s test, 98
‘phantom’ pregnancy, 143
phenobarbitone, 93
phenylacetic acid (Diclofenac), 138, 238, 243
phenylephrine, 130
phenylketonuria (PKU), 166–7
phenytoin, 93, 236
phospholipid, 144
physical examination see medical examination
PIH (pregnancy induced hypertension), 22–3
pimecrolimus, 15
pituitary adenomas, 86–7
pizotifen, 90
PKU see phenylketonuria
placenta delivery, 6
placental abruption, 20, 22
placental tissue tumours, 220–21
plasma products, 179, 249
plasmapheresis, 102
platelet transfusions, 178–9, 248–9
pneumonia, 52–3
polycystic ovarian syndrome (PCOS), 80
polyhydramnios, 67
polymorphic eruption of pregnancy, 227
post-thrombotic syndrome, 186
postnatal care, 7
postnatal depression, 210–11

treatment guidance, 258
pre-conception care, 1
pre-eclampsia, 22–5

risk factors, 22, 70–71
pre-load, 230
pre-term birth, 8
prednisolone, 14, 99, 138, 243
prednisone, 102, 178– 9
prescribed medication, antenatal precautions, 8
primaquine, 152–3
primidone, 93, 236
prolactinoma, 86–7
propranolol, 76, 232
propylthiouracil (PTU), 76–7
prostacycline, 232
prostenoids, 44
prosthetic heart disease, 34–5
protein C deficiency, 192
proteinuria, 23, 64–5, 70–71, 78, 143
proton-pump inhibitors, 118–19, 241
prurigo of pregnancy, 227
pruritic folliculitis of pregnancy, 227
pruritis, and cholestasis, 132–3
pseudocyesis, 143
psoralen, 14, 16
psoriasis, 16–17
psoriatic arthritis, 16–17
psychiatric disorders, 208–12

antenatal, 208–9

postnatal, 210–11
treatment guidance, 258
useful information, 212

psychosis
antenatal, 208–9
postnatal, 210–11

pudendal nerve, 130
puerperal psychosis, 210–11
puerperium, 188
pulmonary embolus, 49, 186, 189–91

see also thrombo-embolism
pulmonary hypertension, 28, 44–5, 177, 230
pulmonary oedema, 230
pulmonary regurgitation, 28
pulmonary sarcoidosis, 58–9
pulmonary surfactants, 8
pulseless electrical activity (PEA), 230
pulsus paradoxus, 230
purpura, 178
PUVA, 14, 16–17
pyelonephritis, 62–3
pyrazinamide, 54–5
pyridostigmine, 102
pyrimethamine, 156–7

quinagolide, 86–7
quinine, 152–3
quinolones, contraindications, 53

radioiodine, 76
radiotherapy, 214–15, 219
ramipril, 232
Ramsay Hunt syndrome, 98
ranitidine, 6, 118–19
rashes

pregnancy-specific, 227
see also skin conditions

Raynaud’s phenomenon, 140–41
recti abdominis, divarication, 108–9
red blood cells, 248
Reed Steinberg cells, 218
reflux, 118–19

treatment guidelines, 240–41
regurgitation, valvular, 34–5
relaxin, 98
religious beliefs, treatment refusals, 9
renal conditions, 62–72

chronic kidney disease, 64–5
dialysis, 66–7, 234
hypertension, 20
nephrotic syndrome, 70–71
renal transplantation, 68–9
specialist care clinics, 4
urinary tract infections (UTIs), 62–3
useful information, 72

renal stones, 62
renal transplantation, 68–9
respiratory conditions, 48–60

asthma, 50–51, 253
bacterial infection, 52–3
breathlessness, 48–9
cystic fibrosis, 56–7
pneumonia, 52–3
sarcoidosis, 58–9
tuberculosis, 54–5, 84, 246
useful information, 60, 253
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respiratory rates, indications of problems, 10
restrictive cardiomyopathy (RCM), 38– 9
resuscitation procedures, in pregnancy, 10, 11
retinopathy, 78
retro-bulbar neuritis, 54
Reye’s syndrome, 243
rheumatic heart disease, 34–5
rheumatoid arthritis (RA), 138–9
Riamet, 152–3
ribavirin, 148
rickets, 112–13
rifampacin, 54–5
right-sided heart failure, 38–9, 230
risk management

and conflicts of interest, 9
emergency referral criteria, 10

Rome criteria, 126
rubber band ligation, 128
rubella, 245
rutosides, 129

sacroiliac dysfunction, 106–7
Salazopyrin, 125
Sapporo criteria, 144
sarcoidosis, 58–9
Saving Mothers’ Lives (CEMACH 2007), 10
sciatica, 106–7
scleroderma, 140–41
sclerotherapy, 128
screening, 3

for anaemia, 171
for bleeding disorders, 180
for Down’s syndrome, 64, 66, 70–71
for gestational diabetes, 82
for hepatitis, 148–9
for HIV, 151
for toxoplasmosis, 157

seizures, 25
neonates, 112–31
see also epilepsy

Senning repairs, 30
septicaemia, 52
sertraline, 258
serum ferritin, 170
shared care arrangements, 3
shingles, 158–9
shoulder dystocia, 81
shunts, 28–9, 32
sibutramine, 164
sickle cell disorders, 176–7

management plans, 253
sigmoidoscopy, 125, 128
sildenafil (Viagra), 44, 232
Sjörgen’s syndrome, 140–41, 142–3
skin conditions

eczema, 14–15
psoriasis, 16–17
specific to pregnancy, 227
useful information, 18
see also melanoma

sleep advice, (with cancer) 259
smoking, 8
sodium valproate, 92–3, 236
sotalol, 232
specialist clinics, referral guides, 4
specialist midwives, referral guides, 4

sphincteroplasty, 130
spiramycin, 157
spironolactone, 232
splenectomy, 178
SSRIs (selective serotonin re-uptake inhibitors), 258

for IBS, 126–7
Staphylococcus aureus, 14
statins, 20, 42, 80
status elipticus, 92–3
stenosis

aortic, 34–5
mitral, 34–5
pulmonary valve, 34

stenting, 30–31
steroids, 51, 54, 84–5

general considerations, 243
inhaled, 51
side effects and contraindications, 58
topical, 14

‘sticky blood’ syndromes, 144–5
Still’s disease, 138
Streptococcus infections, 14, 52–3, 63, 246
stress disorders, antenatal, 208–9
strictureplasty, 124
stroke, 95–7

and migraine, 90
stroke volume, 230
sub-arachnoid haemorrhage, 95–6
subutex, 202
sudden collapse, 10, 11, 38
sudden infant death syndrome (SIDS), 197, 256
suicide risk, 210–11
sulfadiazine, 156
sulfasalazine, 122, 124, 138, 243
sulphonylureas, 80
sumatriptan, 90
supraventricular tachycardia (SVT), 40–41
surfactants, 8
symphysiolysis, 110–11
symphysis pubis dysfunction, 110–11
Synacthen test, 84
Syntocinon, contraindications, 33
syphilis, 246
systemic lupus erythematosus (SLE), 142–3
systolic heart failure, 230

tachycardia, 40–41
tacrolimus, 15
tamoxifen, 214–15
team-midwifery schemes, 3
TED stockings, 6, 43, 71, 97, 188, 191
TENS machine, 107
termination of pregnancy, 8
tetracyclines, contraindications, 53
tetralogy of Fallot, 28–9
thalassaemia, 174–5
thermo-dilution, 230
thiazolidinediones, 80
thiopentone, 25
thrombo-embolism

advice for families, 5
risk factors, 255
see also deep vein thrombosis (DVT); pulmonary embolus

thrombocytopenia, 178–9, 255
thrombolytic therapy, 230

see also individual agents
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thrombophilia, 192–3, 255
thrombotic stroke, 95–6
thymectomy, 102–3
thyroidectomy, 76
thyrotoxic storm, 76
thyrotoxicosis

fetal, 77
maternal, 76–7

Tinel’s sign, 98
TNF inhibitors, 124–5, 138–9, 243
topiramate, 93, 236
toxoplasmosis, 156–7
transplantations

complications, 30, 68
cardiac, 30
kidney, 68–9

transposition of the great vessels, 30–31
treatment refusals, blood and blood products, 9, 248, 250–51
tricyclic antidepressants, 126, 258
trimethoprim, contraindications, 53, 63
trophoblastic tumours, 220–21
tuberculosis, 54–5, 84, 246
tumour necrosis factor (TNF), 124–5, 138–9, 243

ulcerative colitis, 122–3
ureteric reflux, 62
urinary tract infections (UTIs), 62–3
urine tests, 62–3
UVA light therapy, 14, 16
UVB light therapy, 16–17

vaccination, pre-conception, 2
valsartan, 232
valvular heart disease, 34–5
varicella, 158–9
vasodilators

general considerations, 243
see also individual agents

venlafaxine, 258
ventricular ejection fraction, 230
ventricular septal defect (VSD), 28–9
ventricular tachycardia (VT), 40–41
verapamil, 232
Viagra, 44, 232
viral hepatitis, 148–9
virus infections, 245
vitamin A, 226
vitamin B1, 226
vitamin B2, 226
vitamin B6, 54, 226
vitamin B12, 172, 226
vitamin C, 226
vitamin D

daily requirements, 226
insufficiency conditions, 112–13, 239
side effects and complications, 58–9

vitamin E, 226
vitamin K, 6, 93, 94, 132

neonate, 8
vitamin and mineral requirements, 226
von Willebrand’s disease, 180–81

warfarin, 44, 95–6, 144–5, 189
contraindications and risks, 186–7, 189
overview, 232

weight gain, 164–5
Wells Prediction Rule (DVT), 254
Wolff-Parkinson-White syndrome (WPW), 40–41

zidovudine, 151
zinc, 226
Zoladex, 214
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