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Preface

Antenatal care has evolved in line with advances in screening, diagnosis and
management of maternal and fetal conditions. The core objective of such care
has remained the same, namely to provide support for the pregnant woman that
should culminate in the safe birth of a healthy baby to a healthy mother. Antenatal
care is increasingly underpinned by an evidence base of clinical effectiveness that
also increasingly dispels traditional myths of care philosophies and interventions
with no evidence of benefit. Central to this evolution has remained the need to
categorize care in such a way that pregnancies with identified risk factors are
provided with additional support while those with few or no identifiable risk
factors are provided with a care package that does not involve undue medicaliza-
tion. A team approach that involves midwives working, when required, with
obstetricians, physicians and social support services is now recognized to provide
the most composite package of care that adapts flexibly to what the pregnant
woman requires. Community-based care, often in the woman’s home, with hos-
pital visits when necessary, has become the preferred approach to antenatal service
delivery. Better understanding of medical disorders of pregnancy, and more
sensitive screening approaches, inform the approaches to antenatal care outlined
in this book. As with the first edition, this volume will prove extremely valuable to
anyone, not only in the UK but also in other countries, striving to provide the best
possible care for pregnant women.

Dilly Anumba and Shehnaaz Jivraj

PREFACE  iX






1 Antenatal care and risk
assessment

Dilly Anumba

Introduction

Pregnancy is a physiological process during which most women remain well and
require very little medical input. However, some women develop complications
with significant morbidity or mortality for their baby and, occasionally, for them-
selves. Providers of antenatal care must be able to distinguish between these two
groups of women and arrange with them an appropriate and personalized plan of
care. Such a care plan could range from the simple, with no requirement for
complex investigations and care, to the more challenging, requiring substantial
medical expertise to enable adequate monitoring of the mother and the fetus. The
purpose of antenatal care is to support the pregnant mother through her birth
experience and to distinguish the normal from the at-risk pregnancy, identifying
pregnancy risk factors and stratifying care to improve the chances of a successful
pregnancy culminating in a healthy outcome.

Epidemiological and observational studies have demonstrated that women who
receive antenatal care have better pregnancy outcomes, with lower maternal and
perinatal mortality, than those who do not. These studies have also demonstrated
an association between the number of antenatal visits and pregnancy outcomes
after controlling for confounding factors such as the length of gestation.

Patterns and provision of antenatal care have changed enormously in recent
years in response to the opinions of consumers, providers and professional associ-
ations, and government reports. The Department of Health’s Changing Childbirth
and Maternity Matters reports highlighted the need for women to be the focus of
maternity care, with an emphasis on providing choice, easy access and continuity
of care."” Pregnant women should be provided with care that enables them to
make informed decisions about their options. Good antenatal care should focus on
those practices that have been shown to be effective and have a favourable impact
on maternal and fetal outcomes.

Antenatal Disorders for the MRCOG and Beyond, Second Edition, ed. Dilly Anumba and Shehnaaz Jivraj.
Published by Cambridge University Press. © Cambridge University Press 2016.
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What is the purpose of antenatal care?

The aim of antenatal care is to provide support for the pregnant mother and her
family, which should culminate in a safe birth and recovery. In order to achieve
this, the following care objectives should be met during this period:

o To provide advice, reassurance, education and support for the woman and her
family.

e To deal with the minor ailments of pregnancy, such as abdominal discomfort,
heartburn, backache, haemorrhoids, nausea and vomiting and varicose veins.

e To screen for, diagnose and manage pre-existing maternal disorders, such as
diabetes, heart disease and infection. Screening for such conditions should
continue until the end of pregnancy to confirm that women who screen
negative at the beginning remain well throughout.

e To promptly identify and treat any new medical or obstetric problems arising
in pregnancy, and, where possible, to prevent these from adversely affecting the
health of the mother or her baby.

e To plan for labour and delivery, care of the newborn and future general and
reproductive health.

Antenatal risk assessment

Defining the risk of adverse pregnancy outcome posed by identifiable clinical
factors can help stratify and plan antenatal care for individual women. Risk
assessment has underpinned the provision of antenatal care for several decades
and can inform categorization into scores that determine clinical care. Applying
this concept to antenatal care, Alexander and Keirse evaluated formal antenatal
risk scoring for perinatal mortality, preterm delivery, intrauterine growth restric-
tion and low Apgar score at birth.” They found that risk scoring performed poorly
in identifying women at risk of these conditions. One reason for this observation
may have been the well-known fact that screening is more effective in multiparous
than nulliparous women, partly attributable to the fact that most risk markers are
based on events in previous pregnancies. For risk scoring to be beneficial in
antenatal care, the component factors need to have high predictive values for the
adverse pregnancy outcome that they are anticipated to predict. If this is not the
case, then risk scoring may result in more harm than good. Women who are
labelled as being at increased risk of an adverse outcome may suffer unnecessary
stress and anxiety and will be exposed to unnecessary investigations and interven-
tions, some of which may be deleterious to the pregnancy at substantial avoidable
cost to the taxpayer.

Despite the limitations of pregnancy risk scoring, assessing risk broadly can
inform the care plan outlined at the beginning of antenatal care.

Assessing women for clinical risks should happen before pregnancy, through-
out pregnancy, and in labour, as risk factors can change at any time during
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gestation, sometimes necessitating a change in care plan and intervention to
mitigate those risks. One study that evaluated risk scoring during pregnancy
showed that while 96% of primigravidae were considered low risk in early preg-
nancy, only 39% remained low risk by the end of pregnancy, 57% having
developed risk factors during pregnancy or labour. Similarly, 74% of multigravidae
were categorized as low risk at booking, but by the end of labour only 48%
remained low risk." Since unidentified risk factors will arise during pregnancy
and the majority of women will have required some form of obstetric input by the
time they give birth, the value of formal risk scoring in early pregnancy has been
questioned. Nevertheless, risk assessment at the beginning of pregnancy enables
those women with risk factors for adverse pregnancy outcome to be identified early
for appropriate referrals, so that those without identifiable risk factors can be
deemed suitable for midwife/general practitioner antenatal care. For the latter
group, locally agreed protocols, informed by national guidance where possible,
should be established for the identification, referral and treatment of obstetric
complications.

The common clinical conditions that are currently screened for during preg-
nancy are outlined below, in the section on the booking visit. In addition to those
conditions for which supportive research evidence for screening exists, there are
several pregnancy conditions that are not currently screened for routinely. It could
prove reasonable to screen for some of these conditions routinely in the future if
supportive research evidence, expert or consensus opinion or favourable cost-
benefit considerations evolve.

Who should see women at antenatal visits,
and where?

While the first antenatal contact with the pregnant woman should happen at her
home or in a primary care facility such as the general practitioner (GP) surgery,
and should usually be provided by the designated midwife, the formal booking
clinic may be provided at the hospital, when, depending on the presence of any
pregnancy risk factors, the woman may require to see an obstetrician as well.
Furthermore, a hospital booking visit may enable the simultaneous conduct of
ultrasound scan examinations and the performance of antenatal screening tests
which may not have been feasible in the community for logistic reasons or because
of gestational timing. Pregnancies not associated with any significant identifiable
risk factors may then be followed up by community-based visits coordinated by the
midwife or GP. Those pregnancies with risk factors that warrant obstetric input
may require to be supervised by the obstetrician through regular hospital visits
alternating with community-based care by the named designated midwife. Care is
optimized when antenatal care is provided by a named group of professionals with
whom the pregnant mother develops rapport and trust.

ANTENATAL CARE AND RISK ASSESSMENT 3



Antenatal interventions which are not routinely
recommended

Antenatal care has traditionally involved many routine interventions with little or no
research evidence of benefit. Such routine care interventions of no proven benefit
include: repeated maternal weighing, breast or pelvic examination, iron or vitamin
A supplementation, and routine screening for chlamydia, cytomegalovirus, hepatitis
C virus, group B streptococcus, toxoplasmosis and bacterial vaginosis. The routine
use of Doppler ultrasound to monitor low-risk uncomplicated pregnancies, ultra-
sound estimation of fetal size for suspected large-for-gestational-age unborn babies,
and screening for gestational diabetes using fasting plasma glucose, random blood
glucose, glucose challenge test or urinalysis are of no proven benefit. Similarly,
routine fetal-movement counting, auscultation of the fetal heart, antenatal electronic
cardiotocography and routine ultrasound scanning after 24 weeks have no support-
ive evidence of benefit in routine care of uncomplicated pregnancies.

Who should provide antenatal care?

In recent years, there has been much debate concerning the issue of which of the care
professionals involved with delivering maternity services should provide antenatal
care. A study carried out in Scotland in 1989 showed that obstetricians, general
practitioners and midwives working together (shared care) provided 97% of antenatal
care.” A review of published patterns of care by the National Institute for Health and
Care Excellence (NICE) recently concluded that midwife- and GP-led models of care
should be offered to women with an uncomplicated pregnancy, highlighting that the
routine involvement of obstetricians in the care of these women at scheduled times
does not appear to improve perinatal outcomes, compared with involving obstetri-
cians only when complications arise.” Care should be provided continuously through-
out the antenatal period by a small group of healthcare professionals with whom the
woman feels comfortable. However, there should be clear referral paths to appropriate
specialist teams for women who require additional care for pregnancy complications,
since up to half of those initially categorized as ‘low risk’ will develop complications
during their pregnancy, often of a minor and transient nature requiring only a small
degree of medical input under a shared-care philosophy.

Over the last two decades several government working documents have rec-
ommended an integrated model of antenatal care aimed at improving continuity,
minimizing duplication of effort by reducing the number of antenatal visits, and
improving care quality by integrating antenatal education and clinical care in each
visit."

Basic principles of antenatal care

The principles that should underpin antenatal care have been summarized in a
guidance document published by NICE.® They are as follows:

4 CHAPTER 1



o Midwives and GPs should care for women with an uncomplicated pregnancy,
providing continuous care throughout the pregnancy. Obstetricians and
specialist teams should be involved where additional care is needed.

o Antenatal appointments should take place in a location that women can easily
access. The location should be appropriate to the needs of the woman and her
community.

e Maternity records should be national, structured and standardized, and held by
the woman.

o In an uncomplicated pregnancy, there should be 10 appointments for
nulliparous women and 7 for parous women.

o Each antenatal appointment should have a structure and a focus.
Appointments early in pregnancy should be longer, to provide information and
time for discussion about screening so that the woman can make informed
decisions.

o If possible, routine tests should be incorporated into the appointments to
minimize inconvenience to women.

o Women should feel able to discuss sensitive issues and disclose problems.
Practitioners should be alert to the symptoms and signs of domestic violence
and abuse.

Organization and content of the antenatal visit

It is increasingly recognized that the content of an antenatal visit consultation
should be well defined and streamlined, incorporating a combination of clinical
assessments and screening tests for which evidence of clinical benefit has been
scientifically evaluated. Broadly, the evaluation should incorporate those assess-
ments and tests that seek to identify existing or emerging risks for the mother and
the unborn child. Clarification needs to be provided regarding the first point of
contact of the pregnant woman with her care professional. Guidelines for care
should detail the essential requirements of the booking visit and the core needs for
a follow-up consultation visit. To take full advantage of antenatal care, women
should ideally book in the first trimester, as it is well recognized that ‘late bookers’
are at increased risk of adverse pregnancy outcomes. Following the first visit, the
frequency and content of subsequent antenatal visits should be explained clearly
and simply so that women and all caregivers understand what is required.

FREQUENCY OF ANTENATAL VISITS

The optimum number of antenatal care clinic visits has been the subject of intense
discussion. Since the 1920s, when a national system of antenatal clinics with a
uniform pattern of visits and procedures was introduced in the UK, the average
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number of visits has reduced from up to 14 to as low as 8, with no associated
adverse effects in clinical outcome.

In developed countries with well-established maternity services, small reduc-
tions in the number of antenatal visits are compatible with good perinatal out-
comes. One study in London found that women with more frequent antenatal
visits did not demonstrate any clinical benefit but were more likely to be satisfied
with their overall care.” Data from developing countries is not as clear-cut, but one
trial conducted in Zimbabwe suggested that modest reductions in numbers of
clinic visits may not adversely affect clinical outcomes in particular settings where
the quality of care provided during each visit is good.” Taken together, flexible
individualized approaches to the provision of psychosocial support and care need
not necessitate frequent hospital visits.

A care structure that enables women to contact their care provider by
telephone may minimize the need for clinic visits without reducing the quality of
care provided. These observations have informed NICE guidance, which stipulates
that nulliparous woman with an uncomplicated pregnancy should have about
10 clinic appointments, while a schedule of 7 appointments should suffice for a
woman who is parous with an uncomplicated pregnancy.® Clearly women who
have identified risk factors for adverse pregnancy outcome may benefit from more
frequent visits and investigations.

There is often a distinction made between the first contact of the pregnant
woman with a health professional and the formal booking visit. It is often the case
that the first contact is with the woman’s GP or a designated midwife, either at the
GP surgery or, more commonly, at the woman’s home.

FIRST CONTACT WITH A HEALTHCARE PROFESSIONAL

This should occur soon after pregnancy has been confirmed. It provides an
opportunity to obtain clinical information about the woman, provide her with
information about pregnancy, and establish basic care pathways. Specific infor-
mation should be given on:

o folic acid supplements
o food hygiene, including how to reduce the risk of a food-acquired infection

o lifestyle, including smoking cessation, recreational drug use and alcohol
consumption

o antenatal screening, including risks, benefits and limitations of the
screening tests

THE BOOKING VISIT

This should happen ideally between 8 and 12 weeks gestation and should aim to
identify women who may need additional care, and to plan the pattern of care for
the pregnancy. It should include the following checks and tests:
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Measure height and weight and calculate body mass index (BMI).
Measure blood pressure and test urine for proteinuria.
Determine risk factors for pre-eclampsia and gestational diabetes.

Offer blood tests to check blood group and rhesus D status, and screen for
anaemia, haemoglobinopathies, red-cell alloantibodies, hepatitis B virus, HIV,
rubella susceptibility and syphilis.

Offer screening for asymptomatic bacteriuria.

Inform women younger than 25 years about the high prevalence of chlamydia
infection in their age group, and provide details of their local screening or
testing service.

Offer screening for Down’s syndrome. In the UK, screening for Edwards’
syndrome and Patau’s syndrome is now also routinely offered in the first trimester.”

Offer early ultrasound scan for gestational age assessment, and ultrasound
screening for structural anomalies.

Identify women who have had genital mutilation.
Ask about any past or present severe mental illness or psychiatric treatment.
Ask about mood, to identify possible depression.

Ask about the woman’s occupation, to identify potential risks.

Specific information should be given, both verbally and through specially designed
information, on:

how the baby develops during pregnancy

nutrition and diet, including vitamin D supplements

exercise, including pelvic floor exercises

antenatal screening, including risks and benefits of the screening tests
the pregnancy care pathway

planning place of birth

breastfeeding, including workshops

participant-led antenatal classes

maternity benefits

FOLLOW-UP VISITS

A visit at 16 weeks provides an opportunity to review, discuss and record the
results of screening tests performed earlier, measure blood pressure and test urine
for proteinuria, and offer additional investigations and iron supplementation if the
maternal haemoglobin level is below 11 g/dL. Specific information regarding the
routine anomaly scan should also be provided and the scan should be offered.

If the woman elects to have an anomaly ultrasound scan to screen for structural
anomalies, this should be performed between 18 and 21 weeks. For a woman
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whose placenta extends across the internal cervical os, another scan should be
offered at 32 weeks to exclude placenta praevia.

o At 28 weeks gestation all women should be seen for additional checks and tests.
Blood pressure should be measured and the urine tested for proteinuria.
Women should be offered a second screening test for anaemia and atypical red-
cell alloantibodies. A haemoglobin level below 10.5 g/dL should be investigated
and iron supplementation considered. Anti-D prophylaxis should be offered to
women who are rhesus D (RhD) negative. Uterine size should be plotted as the
symphysis-fundal height.

o For nulliparous women, a further visit at approximately 32 weeks enables
documentation and discussion of the results of screening tests undertaken at 28
weeks, as well as routine measurement of blood pressure, urinalysis for
proteinuria, and symphysis—fundal height assessment.

o At 34 weeks, the results of screening tests undertaken at 28 weeks should be
reviewed and discussed, blood pressure and urinalysis determined, and a
second dose of anti-D prophylaxis given to women who are RhD negative
according to institutional guidelines. Specific information should be given
regarding preparation for labour and birth, including the birth plan,
recognizing active labour and coping with pain.

o In addition to routine assessments, the finding of breech presentation at
36 weeks should mandate a discussion of external cephalic version. Advice
regarding breastfeeding, care of the new baby, vitamin K prophylaxis and
newborn screening tests, as well as an awareness of the features of postnatal
depression, should be offered. It is customary to arrange elective indicated
abdominal delivery at 36 weeks for a date and time that would depend on the
indication for such operative delivery.

o Subsequent antenatal visits should happen at 38, 40 and 41 weeks. These
should include routine assessments with additional emphasis aimed at
planning for the imminent birth of the baby. Particular attention should be
paid at these visits to fetal size and presentation, and emphasis should be placed
on deciding the timing of the delivery. If spontaneous labour is planned, a
decision regarding the timing of labour initiation should be made at one of
these later visits, depending on the presence of any risk factors for late fetal
demise or maternal medical deterioration. For women who have not given
birth by 41 weeks, a membrane sweep should also be offered. Induction of
labour should also be discussed and offered

GENERAL LIFESTYLE ADVICE DURING PREGNANCY

During the course of pregnancy, care providers should make every effort to
provide relevant advice and support to pregnant women regarding lifestyle issues
and habits about which they may feel ignorant. While there is a dearth of evidence
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regarding the risks of some lifestyle issues and practices during pregnancy, the
safety and impact of many are well established. Advice should therefore routinely
cover these lifestyle issues, as well as educating women about practices which
are best avoided and those which promote good health during pregnancy. Table 1.1
summarizes the common areas such as work, sex, nutrition, exercise and
the intake of food supplements about which advice should be given during

antenatal care.

Table 1.1 Advice during antenatal care regarding risks associated with
lifestyle choices (adapted from NICE Clinical Guideline 62,
Antenatal Care: Routine Care for the Healthy Pregnant

Woman®)
Complementary Few complementary therapies have been proven to be safe and effective during
therapies pregnancy.
Exercise No risk associated with moderate exercise. Avoid sports that may cause

Sexual intercourse
Alcohol

Smoking

Work

Nutritional
supplements

Avoiding infection
Medicines

Cannabis
Alir travel

Car travel
Travel abroad

abdominal trauma, falls and excessive joint stress.
Intercourse thought to be safe during uncomplicated pregnancy.

The safest approach is not to drink alcohol at all when pregnant or planning a
pregnancy.'® If women choose to drink, drink no more than 1-2 UK units once or
twice a week (1 unit equals half a pint of ordinary-strength lager or beer, or one shot
[25 mL] of spirits. One small [125 mL] glass of wine is equal to 1.5 UK units). Advise
women to avoid getting drunk and to avoid binge drinking.

Discuss smoking status and give information about risks during pregnancy. Give
information, advice and support to stop smoking during pregnancy. Refer to
appropriate stop-smoking services and pregnancy smoking helplines. Discuss
nicotine replacement therapy (NRT).

Usually safe to continue working for most occupations. Refer to the Health and
Safety Executive for more information. Inform about maternity rights and benefits.

Recommend supplementation with folic acid before conception and throughout
the first 12 weeks (400 pg per day). Advise of importance of vitamin D intake
during pregnancy and breastfeeding (10 pg per day). Ensure women at risk of
deficiency are following this advice. Routine iron supplementation not
recommended. Advise of risk of birth defects with vitamin A, and to avoid vitamin
A supplementation and liver products.

Advise how to reduce the risk of listeriosis and salmonella, and how to avoid
toxoplasmosis infection.

Prescribe as few medicines as possible, and only in circumstances where the
benefit outweighs the risk. Advise avoidance of over-the-counter medicines.

Discourage women from using cannabis.

Long-haul air travel is associated with an increased risk of venous thrombosis.
Advise compression stockings to reduce the risk.

Seatbelt should go ‘above and below the bump, not over it'.

Advise women to discuss flying, vaccinations and travel insurance with their
midwife or doctor.
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PRE-PREGNANCY COUNSELLING AND CARE

For women with specific problems, such as a history of fetal abnormality or a
medical condition such as epilepsy or thrombophilia, pre-pregnancy care is
required. Many of the factors operating to associate such conditions with adverse
obstetric outcome can only be addressed adequately before pregnancy. Such care
will not only prevent or modify the risk of adverse outcome, but will also allow the
woman to make an informed choice as to whether to proceed with a pregnancy, to
time it optimally, and to obtain appropriate information and advice on the
management of any pregnancy. Choices made at this time are preferable to difficult
decisions when problems are encountered antenatally.

Key summary points

e Antenatal care is crucial for optimizing pregnancy outcomes for both high-risk
and low-risk pregnancies.

o Identification and management of risk is a cardinal aim of antenatal care.

e Early first attendance for care is associated with better pregnancy outcomes
than late booking and poor engagement in regular care.

o The midwife and GP should provide the majority of care for women at low risk
of pregnancy complications, while a consultant obstetrician should provide
major input into the care for women with medical, social or gestational risks. It
may be necessary to organize services such that specialist clinics have an input
into the care of women with medical or obstetric complications.

o Pre-pregnancy care and counselling should be readily accessible to all women
of childbearing age to enable careful planning so that women become pregnant
in the best possible health. Such care should include ready access to appropriate
contraception.
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2 Antepartum haemorrhage

Hannah Yeeles and Swati Jha

Introduction

Antepartum haemorrhage (APH) is defined as any bleeding from or into the
genital tract from 24 weeks gestation until the birth of the baby. It complicates
3-5% of pregnancies and is a leading cause of perinatal and maternal morbidity
and mortality worldwide. The most significant causes of APH are placental
abruption and placenta praevia (Table 2.1). However, more commonly, bleeding
occurs secondary to local and unexplained causes.
There are no consistent classifications for the severity of APH. The following
definitions are widely used:'
o Spotting - staining, streaking or blood spotting noted on underwear or
sanitary protection

e Minor haemorrhage — blood loss < 50 mL that has settled
o Major haemorrhage — blood loss of 50-1000 mL, with no signs of shock

o Massive haemorrhage — blood loss greater than 1000 mL and/or signs of
clinical shock

The amount of blood loss is frequently underestimated. The mother’s general
condition, and in particular signs of shock, can help to determine the severity of
the bleeding. Fetal distress or demise is a good indicator of significant volume
depletion.

General management principles

The basic principles of resuscitation should be followed in a woman presenting
with major APH or collapse. This should include a primary survey with a struc-
tured approach for checking the airways, breathing and circulation (‘ABC).
Following this, causes should be considered and specific management tailored
to this.

Antenatal Disorders for the MRCOG and Beyond, Second Edition, ed. Dilly Anumba and Shehnaaz Jivraj.
Published by Cambridge University Press. © Cambridge University Press 2016.
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Table 2.1 Summary of causes of APH

Obstetric Non-obstetric Other bleeding (not from vagina)
Bloody show Cervical bleeding Gl bleeding

Placental abruption o ectropion » haemorrhoids

Placenta praevia o cervicitis o inflammatory bowel

Vasa praevia » polyp Urinary tract

Marginal bleed o neoplasm T

Uterine rupture Vaginal bleeding

o trauma
o neoplasm

Abdominal palpation should be performed. A soft, non-tender uterus may suggest
placenta praevia or local causes. On the other hand, a tender hard uterus would be
more in keeping with placental abruption. Speculum examination is helpful to assess
for vaginal or cervical causes and may reveal cervical dilatation. Digital vaginal
examination should not be performed until placenta praevia has been excluded.

All RhD-negative women should have a Kleihauer test performed to quantify
fetomaternal haemorrhage. Anti-D immunoglobulin must be given to all non-
sensitized RhD-negative women after any presentation of APH. In minor haem-
orrhage, a full blood count (FBC) and group and save should be requested. In
major APH, in addition to FBC, blood should be obtained for clotting screen, renal
and liver function, and four units of red cells crossmatched. Clotting factors
including platelets, fresh frozen plasma (FFP) and cryoprecipitate are likely to be
required if more than 4-6 units of blood are transfused.

Once resuscitation has commenced and/or the mother is stable, fetal assess-
ment with a cardiotocograph (CTG) should be performed. This may influence the
timing and mode of delivery. If the fetal heart cannot be auscultated, an ultrasound
scan is indicated to exclude an intrauterine fetal death.

If there is maternal and/or fetal compromise, an obstetric emergency should be
declared. Immediate delivery is recommended once resuscitation of the mother has
been commenced. In situations where there is fetal distress, the priority is to stabilize
the mother, while preparing to deliver the fetus. Delivery is usually by caesarean
section in these circumstances, unless the woman is in established labour, there are
no contraindications and vaginal delivery is imminent. If fetal death is diagnosed,
vaginal birth is recommended, but caesarean section may be indicated in some cases.

Placental abruption

Placental abruption is the premature separation of a normally implanted placenta
from the uterine wall, resulting in haemorrhage before the delivery of the fetus. In
severe cases, it is associated with significant perinatal morbidity and mortality. The
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severity of fetal distress correlates with the degree of placental separation. In near-
complete or complete abruption, fetal death is inevitable, unless there is immediate
delivery. Although maternal mortality is rare, morbidity can result from haemor-
rhage, shock, disseminated intravascular coagulation (DIC) and renal failure.

PATHOPHYSIOLOGY

This is usually of a normally sited placenta but can also occur in relation to a low-
lying placenta. Abruption arises from bleeding into the decidua basalis, which
results in the formation of a haematoma and subsequent increase in hydrostatic
pressure. This in turn leads to a separation of the adjacent placenta. In its pregnant,
distended state the uterus is unable to contract around the uterine vessels at the
placental site, so the bleeding persists. The expanding clot can dissect between the
fetal membranes and present as vaginal bleeding or remain confined within the
uterus and behind the placenta. The amount of visible bleeding is therefore a poor
reflection of the actual extent of blood loss. The placental separation can be partial
and self-limiting or complete, leading to the potentially devastating consequences
of catastrophic bleeding and fetal demise. Damage to the fetus results from
decreased placental perfusion, caused by the clot forming a barrier between the
placental bed and the villi, in addition to the release of prostaglandins, which cause
uterine spasm.

Occasionally, and particularly with concealed abruption, there may be bleeding
into the muscles and blood vessels of the uterus, causing injury and damage. Blood
can leak out of the damaged vessels and collect in the uterine muscles, causing
oedema and necrosis. It is the infiltration of blood into the myometrium that is
associated with pain and sustained uterine contraction, making the uterus feel
‘woody’ on examination. This is also responsible for provoking labour and redu-
cing uteroplacental flow. Abruptions are painful and, in contrast to labour, the
pain can be constant.

Minute bruises and ecchymoses may appear on the surface of the uterus
causing it to look blotchy-blue. This is known as Couvelaire uterus, a rare but
serious consequence of abruption.

AETIOLOGY

While there are several risk factors associated with placental abruption, causal
pathways remain speculative. The most predictive risk is abruption in a previous
pregnancy. The recurrence rate in subsequent pregnancies is 7-9%, which
increases to 19-25% in those women who have had two previous pregnancies
complicated by abruption.

First-trimester bleeding increases the risk of abruption later in the pregnancy.
Women with ultrasound-detected subchorionic haemorrhage before 22 weeks of
gestation have been found to be at increased risk of placental abruption and
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Table 2.2 Risk factors associated with placental abruption

Maternal Obstetric/fetal Other
Previous abruption Fetal growth restriction Abdominal
Advanced maternal age Polyhydramnios trauma
Multiparity Pre-eclampsia

Low body mass index (BMI) Non-vertex presentations

Smoking and drug misuse (tobacco, cocaine and Intrauterine infection

amphetamines) Premature rupture of

Hypertension membranes

preterm delivery but are not at increased risk of other adverse pregnancy
outcomes.”

Some disorders characterized by thrombophilia have also been implicated in
the past, particularly factor V Leiden and prothrombin gene mutation; however,
the association is weak.

In view of the known links with tobacco, cocaine and amphetamines, women
should be encouraged to abstain from these. Table 2.2 summarizes the risk factors
for placental abruption.

CLINICAL PRESENTATION

The diagnosis of abruption is made on the basis of clinical presentation. Ultra-

sound imaging of the placenta is of limited diagnostic value except in cases of large

retroplacental haematoma, where the positive predictive value is high. In severe
cases, there may be heavy vaginal bleeding and acute abdominal pain. Serous fluid
from a retroplacental haematoma may trickle out and be confused with amniotic
fluid. 50% of patients will present in labour, and rupturing the membranes may
demonstrate blood-stained liquor. Classically, the uterus is tender and tense, often
described as ‘woody hard’. There may be uterine irritability and palpable contrac-
tions or hypertonus, resulting in labour. Fetal distress or intrauterine fetal death
may be diagnosed. The woman may be in hypovolaemic shock. However, some-
times the diagnosis of abruption is not so obvious, particularly when the symptoms
and signs are more subtle.

Broadly speaking, there are three types of placental abruption:

o Revealed - The bleeding flows down between the membranes and the uterine
wall and is revealed at the introitus. Since there is little or no collection of blood
behind the placenta, separation from the uterus is usually less than in the
other types.

o Concealed - The blood collects between the placenta and the uterine wall and
fails to trickle out of the vagina. The extent of bleeding is therefore frequently
underestimated. Blood clot can continue to dissect the placenta from its uterine
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Table 2.3 Clinical classification of placental abruption based on

severity®
Class Incidence Features/characteristics
Class 0 — asymptomatic Made retrospectively by finding an organized clot or
depressed area in the placenta
Class 1 — mild 48% No/minimal vaginal bleeding
No maternal or fetal compromise
Class 2 — moderate 27% No/moderate vaginal bleeding

Moderate uterine tenderness

Maternal tachycardia, orthostatic changes in BP and
heart rate

Fetal distress
Class 3 — severe 24% No/heavy vaginal bleeding
Very painful hypertonic contractions
Maternal shock
Coagulopathy
Fetal death

bed and separate over large areas, sometime completely. This is typically the
severe type of abruption.

o Mixed - This presents with bleeding but there is also concealed bleeding behind
the placenta. This should be suspected when the degree of compromise is out of
proportion to the bleeding.

The severity of placental abruption can be classified based on various clinical
features. This is shown in Table 2.3.

MANAGEMENT

In mild placental abruption, the bleeding may settle and the symptoms gradually
resolve. With satisfactory fetal monitoring these women can often be managed as
outpatients. It is not always possible to distinguish between idiopathic preterm
labour and mild abruption, and thus these women should have continuous elec-
tronic fetal monitoring and careful observation.

The management goals in moderate or severe placental abruption are to
correct the hypovolaemia, deliver the fetus and observe for and correct any
coagulation defect that arises. This requires management in the labour ward, with
intensive monitoring of both mother and fetus.

The management of severe abruption requires a multidisciplinary team
approach, and the protocol for massive APH should be implemented. Initial
management should follow the ABC pathway for resuscitation. Two large-bore
intravenous lines are required and blood should be sent urgently, including a
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crossmatch of four units. An indwelling catheter should be inserted. As the woman
is being stabilized, the fetus can be assessed and a plan made for delivery.

Resuscitation and caesarean section/induction of labour can happen simultan-
eously, and in the event of fetal distress delivery should be undertaken without
delay. Placental abruption often precipitates rapid labour, and vaginal delivery may
be possible in the absence of fetal distress. Artificial rupture of the membranes
should be performed to expedite labour.

The aim of resuscitation is to achieve safe delivery of the fetus and to enter the
third stage of labour with a normal blood pressure (BP), central venous pressure
(CVP) and urine output, and corrected DIC.

As per Royal College of Obstetricians and Gynaecologists (RCOG) guidance,
there are four pillars of management:

1. communication between all members of the multidisciplinary team
2. resuscitation
3. monitoring and investigation

4. arresting bleeding by arranging delivery of the fetus

After delivery of the fetus, there is a significant risk of postpartum haemorrhage.
This can be particularly serious, since the patient may already be compromised
with an impaired ability to withstand further blood loss.

Following a massive APH, regardless of the outcome, it is essential that an
experienced obstetrician debrief the woman and her partner regarding the course
of events. Access for medical and psychological support should be made readily
available.

Fluid management of hypovolaemia

The priority is to restore effective circulating volume to optimize tissue perfusion.
This can be achieved with crystalloid or colloid solutions until blood and plasma
are available. The crystalloid solutions that may be given include normal saline or
Hartmann’s solution, but non-salt crystalloids such as 5% dextrose are ineffective.
Care should be taken when using colloids in the event of fluid overload and/or
pulmonary oedema. Fluid replacement volumes should be two or three times the
estimated blood loss to account for fluid shifts into the extravascular compart-
ments. The response to fluid resuscitation can be monitored using CVP and urine
output (> 0.5 mg/kg/hour).

Coagulopathy/disseminated intravascular coagulation (DIC)

Coagulation failure can progress rapidly or take hours to evolve. This is more
common in severe abruption and is associated with fetal death. The diagnosis of
DIC is by a combination of the clinical presentation and laboratory test results as
shown in Table 2.4. The degree of the coagulation disorder depends on the amount
of blood loss and the release of pro-coagulant substances (thromboplastins from
placental injury) into the maternal circulation. There is an endothelial response
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Table 2.4 The laboratory features of coagulopathy in abruption
Activated partial thromboplastin time prolonged

Prothrombin time prolonged

Thrombin time prolonged

Fibrinogen low for pregnancy, though it may still be within normal limits
Platelets low

Fibrin degradation products increased

caused by tissue hypoxia and hypovolaemia, which leads to production of oxygen
free radicals and pro-inflammatory cytokines. Endothelial damage and thrombo-
plastins result in widespread activation of the clotting cascade. There is increased
vascular permeability and loss of vascular integrity. Rapid consumption of platelets
and coagulation factors ensues, with defibrination, thrombocytopenia and overall
failure of haemostasis.

The management of DIC involves treating the underlying cause, i.e. delivering
the fetus and placenta, in addition to replacing and maintaining blood and clotting
products. Fibrinogen is the pro-coagulant that is most often required, and this is
replaced in the form of fresh frozen plasma (FFP).

Placenta praevia

Placenta praevia exists when the placenta is inserted partially or wholly into the
lower segment of the uterus. Maternal and fetal morbidity and mortality are
considerable. Symptomatic placenta praevia affects between 0.4% and 0.8% of
pregnancies.

It is classified by ultrasound imaging (Table 2.5); if the placenta is covering the
cervical os it is considered a major placenta praevia (types III and IV). If the
leading edge of the placenta is in the lower segment but not covering the cervical
o0s, a minor or partial praevia exists (types I and II) (Figure 2.1). Grading the
placenta praevia is very important in order to determine the correct management.

Table 2.5 The classification of placenta praevia based on ultrasound
scan findings

Type Description

Type | The placenta encroaches into the lower uterine segment and lies within 5 cm of the internal
cervical os

Type Il The placenta reaches the cervical os but does not cover it

Type Il The placenta covers the cervical os but the placental site is asymmetric with most of the

placenta being on one side of the cervical os
Type IV The placenta is centrally located over the cervical os
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Table 2.6 Risk factors for placenta praevia
Previous placenta praevia

Previous caesarean section(s)

Previous termination of pregnancy

Multiparity

Advanced maternal age (> 40 years)
Multiple pregnancy

Smoking

Assisted conception

Deficient endometrium due to presence or history of:
— uterine scar

— endometritis

— manual removal of placenta

— curettage

— submucous fibroid

&,

Ak

Type | Type ll Type Il Type IV
(lateral/low-lying) (marginal) (partial) (complete/central)

Minor degree Major degree

Upper
uterine
segment

Lower
uterine
segment

Figure 2.1 Schematic classification of placenta praevia.

AETIOLOGY AND RISK FACTORS

The exact aetiology of placenta praevia is unknown, but it is likely to be related to
conditions existing prior to pregnancy. A number of risk factors have been
identified, as shown in Table 2.6. A possible hypothesis is that placenta praevia
is related to abnormal vascularization of the endometrium caused by scarring or
atrophy from previous trauma, surgery or infection.

DIAGNOSIS

The diagnosis of placenta praevia is made by ultrasound. Up to 26% of placentas
are found to be low-lying at the routine anatomy scan at about 20 weeks gestation.
However, during the late second and third trimester there is placental migration as
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the lower segment develops. Only 5% of placentas remain low-lying at 32 weeks
gestation. In asymptomatic cases of minor placenta praevia, follow-up ultrasound
evaluation should be performed at 36 weeks gestation. In women with asymptom-
atic major praevia, further scanning should be performed at 32 weeks to allow time
for planning for further imaging and delivery. If the placenta is still low-lying at
this stage, the majority (73%) will remain so at term, although in cases of major
praevia 90% persist.

In women who have had a previous caesarean section there are two potential
problems: placenta praevia and placenta accreta. If the placenta is anterior and
reaches the os, further imaging is advised to determine whether it has implanted
into the caesarean section scar. Transvaginal scanning and magnetic resonance
imaging may help to facilitate the diagnosis.

CLINICAL PRESENTATION

Classical placenta praevia presents with varying degrees of painless vaginal bleed-
ing. The loss is usually bright red because it remains oxygenated (in contrast to
placental abruption, which is darker in colour). The bleeding may have been
provoked by sexual intercourse or the onset of labour.

The woman may be in shock, depending on the amount of bleeding. The
uterus is usually soft and non-tender, and if there are contractions palpable, the
uterus will relax in between. Speculum examination may be helpful to determine
the amount of bleeding and exclude other causes. Digital vaginal examination is
contraindicated, particularly in cases where the placental site is unknown.

Clinical suspicion should be high in all women with vaginal bleeding after
20 weeks gestation. A high presenting part, abnormal lie and painless or provoked
vaginal bleeding, irrespective of previous imaging, should raise the question of a
low-lying placenta.

MANAGEMENT

There remains a lack of evidence to guide place of care (hospital versus home), and
management should be tailored to the individual’s needs. No significant differences in
maternal or fetal outcome have been reported for women staying at home, compared
with those kept in hospital. Previous guidance suggested admitting women at 34 weeks
gestation with major placenta praevia who have previously bled. Currently, this will
vary between obstetric units and should be judged on a case-by-case basis.

Women with a low-lying placenta in the third trimester should be counselled
about the risk of haemorrhage and preterm delivery. They should be encouraged to
attend immediately in the event of bleeding, any abdominal pain or tightenings. In
cases of home-based care, there should be rapid access to hospital and someone
available to assist them at all times. The clinical course of placenta praevia is
difficult to predict, and women may require several admissions to hospital with
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recurrent bleeding episodes. A Kleihauer test should be performed with every
episode of bleeding in rhesus-negative women, and anti-D immunoglobulin
administered as required. Monitoring and treatment for anaemia should be
aggressive, given the significant risk of antepartum and postpartum haemorrhage.

DELIVERY

The mode of delivery should be based on clinical judgement and guided by
ultrasound findings. The woman’s preferences should also be taken into consider-
ation, particularly if the fetal head has entered the pelvis.

Caesarean section is the usual mode of delivery for grade III and IV placenta
praevias, and most grade II. If the placental edge is less than 2 cm from the internal os in
the third trimester, delivery by caesarean section is likely. However, the lower uterine
segment will continue to develop, and further imaging with transvaginal scanning may
be helpful in those women planning a caesarean section where the fetal head is engaged.

Elective delivery by caesarean section in women who are asymptomatic should
be performed after 38 weeks gestation. If placenta accreta is suspected, delivery is
advised at 36-37 weeks. Delivery should be in a unit with blood bank facilities and
high-dependency care because of the risk of major haemorrhage and hysterectomy.
Sequential reports of the Confidential Enquiries into Maternal Deaths in the UK
have recommended that the operator at a caesarean section for placenta praevia
should be senior (consultant or senior registrar grade).” A consultant anaesthetist
should also be present.

In an acute situation, the degree of bleeding may be variable and cannot be
predicted from the grade of placenta praevia. Management depends on the degree
of haemorrhage and fetal maturity. Indications for delivery before 37 weeks gesta-
tion include:

o onset of labour
o fetal distress
o severe bleeding which is life-threatening to the mother

e intrauterine death

Blood should be available promptly during the peripartum period. The need to
crossmatch blood will depend on the clinical situation and local blood bank
policies. Specific plans will need to be in place for those women with atypical
antibodies. Cell salvage can be used, and is particularly important in women who
decline blood products.

Vasa praevia

Vasa praevia describes fetal blood vessels running through the membranes over the
internal cervical os and below the presenting part, unprotected by placental tissue.
This can be:
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e vasa praevia type 1 — secondary to a velamentous cord insertion in a single or
bilobed placenta

e vasa praevia type 2 — from the fetal vessels running between lobes of placenta
with one or more accessory lobes

Maternal size, the status of the maternal bladder, and the orientation of vessels as
they cross the lower uterine segment may limit visualization of the offending fetal
vessels.

CLINICAL PRESENTATION

These fetal blood vessels are at risk of rupture when the supporting membranes
rupture, posing significant risk to the fetus. Vasa praevia may present with vaginal
bleeding at the time of rupture of membranes associated with fetal heart rate
abnormalities including decelerations, bradycardia and, at worst, fetal demise.
Uncommonly, bleeding can occur in the absence of ruptured membranes. The
loss of small amounts of blood can have major implications for the fetus, owing to
the relatively low fetal circulating volume (80-100 mL/kg). Prompt delivery and
transfusion of blood, if required, is essential.

RISK FACTORS

These include conditions associated with vessels that run close to the cervix: low-
lying placenta, placenta praevia, multiple pregnancies, in-vitro fertilization, and
multiloculate and velamentous cord insertion.

DIAGNOSIS

Vasa praevia is unlikely to present as an antepartum haemorrhage. The usual
diagnosis is on vaginal examination with palpation of fetal vessels, vaginal bleeding
after an artificial rupture of the membranes or a pathological trace in labour,
particularly sinusoidal patterns. Vasa praevia can be recognized on grey-scale
ultrasound scan as linear structures in front of the internal os. Arterial and venous
flow can be identified by Doppler studies. A transvaginal scan is superior to an
abdominal scan.

MANAGEMENT AND PROGNOSIS

The major complication from vasa praevia is rupture of the vessels carrying fetal
blood, leading to fetal anaemia. A rare complication is fetal hypoxia, caused by
compression of the fetal blood vessels by the presenting part. It is associated with
significant perinatal mortality in undiagnosed cases.

When detected antenatally, delivery is safest by caesarean section prior to the
onset of labour. The optimal gestational age at delivery has not been established; it
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is usually recommended that delivery happens by 35-36 weeks,” but individualized
care is necessary. The outcome is greatly improved (up to 97%) when a prenatal
diagnosis is made. It would be reasonable to consider hospital admission from
30-32 weeks gestation, in addition to administration of corticosteroids for promo-
tion of lung maturity.

Marginal bleed

The presentation of marginal bleeding is similar to a placenta praevia, but it occurs
from the edge of a normally situated placenta after 28 weeks gestation. Marginal
haemorrhages occur because of contraction of the lower uterine segment beneath
the lower pole of the placenta. This may lead to vaginal bleeding, but cases
demonstrate no pathological lesion, no fetal compromise, and no association with
maternal disease. It is important to distinguish marginal bleeding from vasa
praevia.

In other cases, the dissection of a retroplacental haematoma to the lower
margin of the placenta may permit vaginal bleeding, decompressing the haem-
atoma and perhaps preventing a more complete separation of the placenta. An
alternative theory of marginal haemorrhage is the rupture of the large veins at the
periphery of the placenta in the decidua and myometrium.

The general condition of the patient is proportionate to the amount of bleed-
ing, as all the blood loss is revealed.

Management is dependent on the overall condition of the woman, the gesta-
tion, and whether she is in labour. If labour is confirmed, vaginal delivery should
be expedited by amniotomy and oxytocin infusion. For patients not in labour with
severe bleeding, a caesarean section may be required. If the bleeding is slight, but
gestational age is more than 37 weeks, induction of labour is indicated. If gesta-
tional age is less than 37 weeks, the patient is usually managed conservatively.

Uterine rupture

Uterine rupture is a rare and catastrophic complication of pregnancy with a high
maternal and fetal morbidity and mortality rate. It can occur in women with an
unscarred uterus, or a uterus with a previous surgical scar. There is full-thickness
disruption of the uterine wall, which also involves the visceral peritoneum. It is
associated with clinically significant uterine bleeding, fetal distress and expulsion of
the fetus/and or placenta into the abdominal cavity.

RISK FACTORS

Several factors increase the risk of uterine rupture. These include congenital
uterine abnormalities, uterine trauma, previous uterine myomectomy, the number
and type of previous caesarean section deliveries, grand multiparity, induction of
labour, and fetal macrosomia.
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CLINICAL PRESENTATION

The symptoms and signs of uterine rupture depend on the site, time and extent of
the defect. Classically, there is:

o fetal distress (decelerations, bradycardia)

o loss of uterine contractility

o abdominal pain

o recession of the presenting part

o haemorrhage

o shock

However, it has been shown that some of these features are rare and not reliably
distinguished from other obstetric complications.

MANAGEMENT

The most important initial management is to establish the diagnosis in a timely
manner. It is then imperative to stabilize the mother and deliver the fetus. After
delivery, the type of surgical treatment for the mother will depend on the type and
extent of rupture, the degree of bleeding and the desire for future pregnancies.
Hysterectomy may be preferred when there is intractable bleeding or when the
uterine rupture sites are multiple, low-lying or longitudinal.

Unexplained bleeding

Unexplained bleeding is a common diagnosis for women presenting with APH.
Women usually complain of painless vaginal bleeding, which may be provoked or
unprovoked. Pregnancies complicated by unexplained bleeding are also at risk of
adverse perinatal outcomes. A recent study found that these women are at greater
risk of preterm delivery and undergoing induction of labour, and their babies are
more likely to be admitted to the neonatal unit.
Other causes of bleeding of unexplained/uncertain origin include:
o cervical lesions (e.g. cervical polyp or ectropion, which may cause bleeding, but
usually only postcoitally)

o vaginal lesions
o excessive show

o rectal bleeding mistaken for vaginal (e.g. haemorrhoids or fissures)

MANAGEMENT

This should include a detailed history and examination. Speculum examination
may reveal a vaginal or cervical cause. A woman with a clinically suspicious cervix
should be referred for colposcopic evaluation. Swabs may be indicated if infection
is suspected. An ultrasound scan should be performed to exclude placenta praevia.
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Women who present with spotting that has settled may be reassured and sent
home. All women with heavier than spotting or ongoing bleeding should be
offered admission and observed until it has resolved. The optimal time for delivery
in women with unexplained bleeding is not established and needs to be determined
by a senior obstetrician.

Key summary points

o Antepartum haemorrhage (APH) is a leading cause of perinatal and maternal
morbidity and mortality worldwide.

o A high presenting part, abnormal lie and painless or provoked vaginal bleeding,
irrespective of previous imaging, should raise the question of a low-lying
placenta.

o A multidisciplinary team approach should be used for the management of
massive APH. Initial management should follow the ABC pathway for
resuscitation.

e Prompt management of hypovolaemia and coagulopathy is vital.

e Do not forget the patient and her partner — a debriefing of events is essential.
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3 Multiple pregnancy

Chibuike Iruloh

Prevalence and epidemiology

The incidence of twin pregnancies in the UK is 1 in 80 spontaneous conceptions,
with higher-order multiples approximately following Hellin’s law. This states that
the rate of n order of multiple pregnancy is 1 : 89" The rate of monozygotic
twinning is constant while the rate of dizygotic twinning is affected by family
history, maternal age, the use of fertility drugs and treatment and geographical
region, with the highest rate of 49 per 1000 maternities among the Yoruba of
Nigeria.

The incidence of multiple pregnancies in the UK is increasing because of
assisted reproduction technologies and increasing maternal age. About 25% of
in-vitro fertilization pregnancies are multiple, compared to 1% for women who
conceive naturally. In 2011 there were 16.1 multiple births per 1000 maternities,
with women aged 45 and above having the highest multiple maternity rate of 99.3
per 1000. In that year, 11,330 women gave birth to twins, 172 to triplets and 3 to
quadruplets or more. In 1976 there were 9.6 multiple maternities per 1000
maternities."

Classification of multiple pregnancy

Twins result from the division of a zygote into two embryos or the fertilization and
implantation of two different zygotes. Higher-order multiple pregnancies result
from combinations of these two processes.

Zygosity refers to the number of zygotes involved in the twinning. Monozy-
gotic twins result from the division of one zygote into two twins and are identical,
having the same chromosomal composition. Dizygotic twins result from the
fertilization and implantation of two eggs, resulting in non-identical twins that
would have the same similarity as any other siblings. Twenty per cent of all twins
are monozygotic.

Antenatal Disorders for the MRCOG and Beyond, Second Edition, ed. Dilly Anumba and Shehnaaz Jivraj.
Published by Cambridge University Press. © Cambridge University Press 2016.
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Chorionicity denotes the number of placentas present and whether they are
shared or not. Monochorionic twins share the same placenta and are invariably
monozygotic, while dichorionic twins have separate placentas and could be mono-
or dizygotic. Higher-order pregnancies could all have separate placentas, such as
trichorionic triplets, or there may be combinations such as dichorionic triplets with
one triplet having a separate placenta with the other two monochorionic.”

Amnionicity refers to the number of amniotic sacs and whether these sacs are
shared by the fetuses. Monochorionic twins can be either monoamniotic or
diamniotic, while dichorionic twins are always diamniotic. Depending on the stage
at which it divides into two embryos, a monozygotic pregnancy could be dichor-
ionic (< 4 days after fertilization and 30%) or monochorionic (70%). Monochor-
ionic twins could be diamnionitic (4-8 days post-fertilization), monoamniotic
(8-13 days) or conjoined (> 13 days).

Complications

Maternal complications of multiple pregnancy are usually secondary to the
increased placental mass, while fetal complications depend on the fetal number
and the type of multiple pregnancy.

Maternal complications include morning sickness, miscarriage, hyperemesis,
anaemia, discomfort, gestational diabetes, gestational hypertension, pre-eclampsia,
placenta praevia, polyhydramnios, preterm delivery, antepartum haemorrhage and
postpartum haemorrhage (Table 3.1).

Fetal complications include chromosomal and structural abnormalities, intra-
uterine growth restriction and fetal death (Table 3.2). These complications could
be selective, presenting management dilemmas for both the clinician and the
patient. The risk of aneuploidy is dependent on the zygosity. In dizygotic twinning,
as each twin is distinct, then the pregnancy risk is double that of a singleton
pregnancy. For monozygotic twins, as they develop from the same zygote and are
genetically similar, the pregnancy-specific risk of aneuploidy is the same as for

Table 3.1 Maternal complications of multiple pregnancy

Exaggerated symptoms of pregnancy, e.g. vomiting, discomfort
Hyperemesis

Miscarriage

Anaemia

Pre-eclampsia

Gestational diabetes mellitus

Placenta praevia

Polyhydramnios

Antepartum haemorrhage

Postpartum haemorrhage
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Table 3.2 Fetal risks associated with multiple pregnancy

Complication Incidence
Chromosomal abnormality 0.45%
Structural abnormality 3.5%

Growth restriction 29%

Preterm delivery (twins) 50%

Preterm delivery (triplets) 90%
Twin-to-twin transfusion syndrome (TTTS) 15%

Twin reversed arterial perfusion (TRAP) sequence 1%

Perinatal mortality rate (twins) 14.8 per 1000
Perinatal mortality rate (triplets) 51.8 per 1000

singleton pregnancies. Rarely there might be heterokaryotypic monozygotic twins
with chromosomal discordance. This is usually accompanied by fetal anomalies.

Discordant fetal anomalies occur in 85% of anomalous twin pregnancies.
While concordant anomalies are rare in dichorionic pregnancies, they occur in
18% of anomalous monochorionic pregnamcies.3 Management options are expect-
ant care, selective feticide or termination of the entire pregnancy. Selective feticide
could be performed because of the abnormality but may also be indicated for
obstetric reasons to prevent such complications as pre-eclampsia, polyhydramnios
and preterm delivery. These complications may result from such anomalies as
anencephaly and lethal trisomies. Spontaneous death of an anomalous twin can
result in the death of, or neurological injury to, the normal twin in a monochor-
ionic pregnancy. In monochorionic twins, selective feticide must be preceded or
performed by procedures that separate both fetal circulations in order to avoid
risks to the surviving twin. These risks are discussed later under Monofetal death.

The risk of perinatal mortality is 3-6 times higher for twins (14.8 per 1000 live
births) and about 9 times higher for triplets (51.8) when compared with that for
singleton pregnancies. This risk is significantly higher in monochorionic (11.6%)
than dichorionic (5%) pregnancies. Though most of this excess risk for mono-
chorionic twins compared to dichorionic twins occurs before 24 weeks, with the
suggestion that survival rates are similar after this gestation, there is still increased
risk of intrauterine demise with structurally normal well-grown monochorionic
twins with no TTTS after 32 weeks compared to dichorionic twins."*

Specific to monochorionic twin pregnancy is the complication of twin-to-twin
transfusion syndrome (TTTS), twin reversed arterial perfusion (TRAP) sequence
and cord entanglement for monoamniotic twins.

TWIN-TO-TWIN TRANSFUSION SYNDROME

TTTS is caused by an imbalance in the haemodynamic communication between
the circulation of the twins at the placenta, resulting in an anaemic donor twin with
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oligohydramnios (stuck twin) and a polycythaemic recipient with polyhydramnios
and cardiac overload. TTTS complicates 15% of monochorionic pregnancies and if
left untreated leads to perinatal mortality in 90% of cases. There is a 50% risk of
neurological impairment due to prematurity or the intrauterine demise of one twin.’

There are three types of communication between the two circulations at the
placenta. Artery-to-artery (AAA) and vein-to-vein anastomoses (VVA) are superfi-
cial on the chorionic plate and mediate bidirectional flow across the placenta, with
AAA thought to be protective against TTTS. Artery-to-vein anastomoses (AVA) are
deep in the placenta and mediate unidirectional flow across the placenta, and an
imbalance in this flow is thought to be pathophysiologic for TTTS.

TTTS usually manifests in the second trimester (rarely in the early third
trimester) and can be staged using the Quintero staging system (Table 3.3).
Prognosis is better in early TTTS (stages I and II) compared with advanced disease
(stages III and IV). Though this staging is useful for consistent description of the
complication and outcomes, it does not always denote a logical order of progres-
sion of disease. There is an 80% risk of perinatal mortality and 15-20% risk of
brain injury in survivors.’

Fetoscopic laser ablation of the intertwin anastomoses on the chorionic plate
should be the preferred treatment of severe TTTS (stages II, III and IV) before 26
weeks, as demonstrated by the Eurofetus trial, rather than amnioreduction or
septostomy, because laser ablation corrects the pathophysiologic cause of the
disease. Laser ablation is usually for stages II and III, with the attendant risks of
preterm pre-labour rupture of membranes, preterm delivery, vaginal bleeding,
abruption, chorioamnionitis, limb ischaemia, bowel atresia, recurrence of TTTS
and loss of one or both twins. With laser ablation there is a 30-50% risk of
perinatal mortality and a 5-20% risk of long-term neurologic handicap, with a
50% chance of intact survival of both twins.”°

Surveillance should continue after laser ablation because there is a 14% risk of
persisting or recurring TTTS and reversed TTTS. The optimal timing for the

Table 3.3 Quintero staging system for twin-to-twin transfusion
syndrome

Stage Classification

| There is a discrepancy in amniotic fluid volume, with oligohydramnios of a maximum vertical
pocket (MVP) < 2 ¢m in one sac and polyhydramnios in the other sac (MVP > 8 cm). The
bladder of the donor twin is visible and Doppler studies are normal.

I The bladder of the donor twin is not visible (during length of examination, usually around 1
hour) but Doppler studies are not critically abnormal.

Il Doppler studies are critically abnormal in either twin and are characterized as abnormal or
reversed end-diastolic velocities in the umbilical artery, reverse flow in the ductus venosus or
pulsatile umbilical venous flow.

Y Ascites, pericardial or pleural effusion, scalp oedema or overt hydrops present.

V One or both babies are dead.
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delivery of treated TTTS pregnancies is uncertain, but most of the pregnancies in
published trials and case reviews were delivered at 33-34 weeks.

Management options for severe TTTS after 26 weeks include delivery, with the
attendant risks of prematurity and perinatal morbidity and mortality; amnioreduc-
tion, with attendant risks of preterm labour; and laser ablation. However, laser
ablation becomes technically more difficult to perform with advancing gestation.
Stage I TTTS may best be managed expectantly, because 75% of cases remain stable
or regress and survival rates exceed 80%.

DISCORDANT GROWTH

Discordant growth presents management dilemmas particularly for monochorio-
nic twins. Discordant growth is defined as a 15-25% difference in estimated fetal
weight between the fetuses. It is associated with chromosomal anomalies, placental
dysfunction, genetic disorders, velamentous cord insertion and single umbilical
artery in both dichorionic and monochorionic pregnancies. A major cause for
growth discordance in monochorionic pregnancy is TTTS. Discordant crown-
rump length (CRL) of > 10mm is predictive of twin pregnancies at increased risk
of discordant growth and weight, though not of TTTS.

Monitoring is by serial ultrasound estimation of fetal weight and growth
velocity. Doppler assessment of the umbilical and middle cerebral arteries and of
the ductus venosus is carried out as for singleton pregnancies, with the aim of
prolonging the pregnancy where possible in order to reduce the risk of prematurity
and associated neonatal complications.

The management principle of selective growth restriction is to balance the risk
of fetal death of the growth-restricted twin (with expectant care) against the risk of
iatrogenic prematurity to the well-grown twin (with early delivery to salvage the
smaller twin). In addition, there is the significant risk of neurological injury and
death of the co-twin if one twin in a monochorionic pregnancy dies.

For both dichorionic and monochorionic twins, delivery by caesarean section
after the administration of steroids should be considered after 28 weeks if a viable
weight has been attained by the smaller twin, the umbilical artery Doppler shows
reversed end-diastolic flow, and the ductus venosus shows abnormal waveforms
(usually a reversed A wave). In situations of imminent demise of the severely
growth-restricted non-viable monochorionic twin and the attendant risk to the co-
twin, cord occlusion of the former or laser ablation of chorionic plate anastomoses
to ensure intact survival of the healthy co-twin is a valid option.

MONOFETAL DEATH

Monofetal death occurs in 3-6% of twin pregnancies. The attendant risk from this
event is dependent on the gestation and chorionicity. The risk is higher in the
second and third trimesters and in monochorionic pregnancies. These risks
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Table 3.4 Twin pregnancy risks following monofetal death

Risk Monochorionic Dichorionic
Co-twin demise 12% 4%
Neurological injury 18% 1%

Preterm delivery (< 34 weeks) 68% 57%

include co-twin demise, neurological injury, end-organ failure and preterm deliv-
ery, which can be iatrogenic or spontaneous (Table 3.4). Structural abnormalities
associated with neurological injury and end-organ failure include multicystic
encephalomalacia, microcephaly, hydranencephaly, porencephaly, hydrocephalus,
haemorrhagic lesions of the white matter, gastrointestinal bowel atresia and bilat-
eral renal cortical necrosis. The ‘vanishing twin’ phenomenon, with loss of one
twin in the first trimester, is relatively common and has a good prognosis for the
surviving dichorionic co-twin.

In dichorionic twins, the prognosis for the surviving twin is good, with
prematurity the main risk. In the absence of other complications, conservative
management with fortnightly growth scans and Doppler studies, steroids for lung
maturity and delivery at 37 weeks is recommended.

The risks of co-twin neurological injury and demise in monochorionic twins
could be as a result of haemodynamic shifts across placental anastomoses leading
to hypovolaemia and hypoperfusion and the transplacental passage of thrombotic
material from the dead to the living twin with resulting ischaemia and infarction.
These would have occurred before the monofetal demise is detected, and thus there
would seem to be no benefit in immediate delivery of the surviving twin, which
could worsen risks due to prematurity.”

Conservative management is by weekly ultrasound and Doppler studies of the
middle cerebral artery to detect fetal anaemia and other signs of monofetal death
sequelae that might take 3-4 weeks to manifest. Fetal MRI to assess for cerebral
lesions is performed 2-3 weeks after monofetal demise and might be repeated later
if the demise occurred in the early third trimester. Late termination would then be
an option if brain lesions are detected. In the absence of evidence of neurological
lesions, delivery is best at term, either vaginally or by caesarean section.

SELECTIVE FETAL REDUCTION

Selective fetal reduction is the procedure by which one or more fetuses, identified
with genetic, chromosomal or structural abnormalities, is terminated. For dichor-
ionic pregnancies this is usually by intracardiac potassium chloride or lidocaine.
This is usually in the first or early second trimester following counselling for severe
fetal abnormalities detected by that gestation. In order to avoid reducing the wrong
fetus in situations with abnormal karyotype but no evident structural abnormality
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to identify the fetus, accurate fetal mapping at screening must be followed by
accurate mapping at diagnostic testing and feticide by a fetal medicine specialist.”

For abnormalities identified after the early second trimester, consideration
must be given to the timing of the feticide. Although there is increased risk of
miscarriage and preterm delivery after feticide at later gestations, earlier feticide
could be attended by total pregnancy loss. On the other hand, waiting till after
viability to improve the chance of survival of the non-affected fetus increases the
risk of the live birth of an anomalous fetus should spontaneous preterm delivery
supervene.”

For monochorionic pregnancies, the indications for selective fetal reduction
include heterokaryotypic chromosomal abnormalities, discordant structural
anomalies, severe discordant growth restriction and TRAP sequence. Selective
reduction is by cord occlusion (bipolar cord occlusion, umbilical cord ligation or
laser coagulation) or by intrafetal ablation of intra-abdominal umbilical or aorto-
pelvic vessels (using radiofrequency ablation, interstitial laser ablation or mono-
polar thermocoagulation).

HIGHER-ORDER MULTIPLE PREGNANCIES

Higher-order multiple pregnancies have much higher risks of complications. The
perinatal outcome is significantly affected by high rates of preterm delivery and
low birth weight, leading to higher mortality and cerebral palsy rates. In addition,
there are higher rates of maternal complications such as gestational diabetes,
hypertension in pregnancy and bleeding.

As the majority of higher-order multiple pregnancies (> 3) result from assisted
reproduction technology, the risk of multiple pregnancy should be reduced by
conservative use of ovarian stimulation, and consideration given to transferring
only a single embryo. Also, couples with higher-order multiple pregnancies should
be counselled and offered multifetal pregnancy reduction to twins (MFPR). MFPR
is optimally done at 11-14 weeks, after screening for chromosomal and gross
structural abnormalities and the risk period for first-trimester pregnancy loss has
passed. The ethical dilemmas associated with MFPR of lower-order multiple
pregnancies (twins and triplets) are beyond the scope of this chapter.”

Antenatal care

Given the increased risk to both mothers and babies, women with multiple
pregnancies need more contact with healthcare professionals than women with
singleton pregnancies. Their care should be provided by a specialist with experi-
ence in managing multiple pregnancy. Increasingly this care is being provided in
specialist multidisciplinary multiple-pregnancy clinics. There should be care path-
ways that allow for referral to the regional fetal medicine unit.

Indications for referral to a tertiary-level fetal medicine unit include mono-
chorionic monoamniotic twin pregnancies, monochorionic monoamniotic triplet
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pregnancies, monochorionic diamniotic triplet pregnancies, dichorionic diamnio-
tic triplet pregnancies and any pregnancy complicated by discordant fetal growth,
fetal anomaly, discordant fetal death or TTTS.”

A first-trimester ultrasound scan is used to confirm multiple gestation, date the
pregnancy and determine chorionicity and amnionicity. The presence of two
separate placental masses confirms dichorionic twin pregnancy. If there is one
placental mass, the presence of the lambda sign confirms dichorionicity while the
T sign is seen in monochorionic pairs. Other sonographic markers of chorionicity
are intertwin membrane thickness (< 2 mm indicative of monochorionic twins)
and discordant sex of the fetuses. Where chorionicity is in doubt, such as can
happen if the first scan is in the second trimester, the patient should be referred to
a fetal medicine specialist. If chorionicity cannot be determined, the pregnancy
should be managed as a monochorionic pregnancy.

The pregnancy is usually dated according to the CRL of the larger twin if the
equivalent gestational age is between 11 and 14 weeks. Some studies suggest that
using the CRL of the smaller twin or the mean CRL to date the pregnancy does not
significantly differ from using the CRL of the larger twin. Significant discrepancy of
intertwin CRL of more than 9.8 mm at 11-14 weeks increases the risk of major
growth delay, likely secondary to aneuploidy.

Screening for Down’s syndrome for twin pregnancies is best performed by
combining ultrasound assessment of the nuchal translucency (NT) and serum
screening by determination of free f-hCG and PAPP-A levels. For dichorionic twins,
each twin is given an initial risk based on the NT which is then multiplied by the
likelihood ratio derived from the serum markers. For monochorionic twins the risk
generated by an average NT is multiplied by the likelihood ratio derived from the
serum markers, giving a single risk estimate for both twins. This screening method
would give a 72% detection rate for a 5% false-positive rate. For triplet pregnancies,
individual NT and maternal age can be used to screen for risk of Down’s syndrome,
with higher false-positive rates. It is important to specifically map the fetuses during
dating and screening in order to assign the correct risk to each fetus. A risk of 1: 150 or
higher is considered high, as for singleton pregnancies.”

If there is high risk of Down’s syndrome from screening, increased risk of
chromosomal abnormalities due to the presence of structural abnormalities or a
desire for prenatal testing due to family history of monogenic disorders, the
pregnancy should be referred to a tertiary fetal medicine centre for further
counselling and invasive diagnostic testing. Prenatal testing in multiple pregnan-
cies presents challenges regarding making the decision to proceed with a test,
technical difficulties with invasive testing and the subsequent management of the
test result, including selective feticide. The risk of fetal loss is higher compared to
singleton pregnancies, with a similar risk of 3.2% before 20-24 weeks for both
chorionic villus sampling and amniocentesis.

Chorionic villus sampling of the separate placentas in dichorionic pregnancies
or the shared placenta in monochorionic pregnancies can be done between
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11 weeks 0 days and 14 weeks 6 days. In dichorionic pregnancies with fused
placentas there is the risk of contamination of samples with tissue from the other
placenta, and of inadequate sampling in a bid to avoid contamination and sam-
pling of the wrong placental mass.

Amniocentesis is the gold standard for both mono- and dichorionic twin
pregnancies. Both twin sacs are sampled by either a single- or a double-puncture
technique. For a single approach the proximal sac is accessed first, followed by
advancement of the needle into the second sac. There is a small risk of contamin-
ation associated with this approach. With monochorionic twins, it is acceptable to
sample only one sac. However, rarely, the twins could be heterokaryotypic, and it is
therefore recommended to sample both sacs by the double technique especially if
there is discordant structural abnormality or growth restriction. Amniocentesis
should be the preferred prenatal test for triplet pregnancies.

A scan of fetal anatomy is routine at 18-20 weeks. Monochorionic twins
should be scanned every 2 weeks from 16 weeks till 24 weeks to detect TTTS
and then every 2-3 weeks until delivery in order to detect fetal growth restriction.
Triplets should have a similar monitoring schedule. Dichorionic twins should have
growth scans every 3-4 weeks from 20 weeks till delivery.

It is usual to perform a full blood count at 20 weeks, because of the increased
incidence of anaemia, and to offer early iron and folic acid supplementation. The
full blood count is repeated at 28 weeks as a matter of routine. 75 mg aspirin
should be offered from 12 weeks to delivery if there are other risk factors for
hypertension such as first pregnancy, family history of pre-eclampsia, BMI
> 35 kg/m” or age 40 years or older.

Although there is increased risk of preterm delivery with twin pregnancies,
cervical length monitoring, fibronectin testing and home uterine activity monitor-
ing should not be used routinely to predict the risk of preterm delivery. Similarly,
home bed rest, intramuscular or vaginal progesterone, cervical cerclage and oral
tocolytics should not be routinely used to prevent preterm birth. Single or multiple
untargeted (routine) administration of steroids for lung maturation should not be
offered. None of these measures has been shown to be of fetal or maternal benefit.”

Mode and timing of delivery

The mode of delivery of twin pregnancies will depend on chorionicity, amnioni-
city, gestation, the experience of the attending clinician, the presentation of the first
twin and the presence of any other maternal and fetal complications such as
previous caesarean section, severe pre-eclampsia, fetal growth restriction, TTTS,
etc. For uncomplicated dichorionic and monochorionic diamniotic twins with
cephalic presentation of the first twin, vaginal delivery is recommended.

Some would recommend caesarean section for the delivery of monochorionic
diamniotic twins because of the risk of acute transfusion in labour, although the
evidence base for this is unclear. Breech presentation of the first twin would be an
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indication for delivery by caesarean section because of the risks of breech delivery
to that twin and of interlocking twins.

Monoamniotic twins should be delivered by caesarean section. For triplets and
higher-order multiple pregnancies, caesarean section is recommended.

If there are no indications for earlier delivery, dichorionic twins should be
delivered at 38 weeks gestation and monochorionic diamniotic twins at 36-37
weeks. It is recommended to deliver monoamniotic twins at 32-34 weeks because
of the risk of cord entanglement leading to fetal demise. Triplet pregnancies should
be delivered after 35 weeks.’

The timing, mode and management of delivery should be discussed antena-
tally. This discussion should ideally take place at 34-36 weeks for dichorionic twins
and at 32-34 weeks for monochorionic twins.”

Intrapartum care

Twins should be delivered in a consultant-led delivery unit with an experienced
obstetrician skilled in the delivery of twins, experienced midwives, and an anaes-
thetist in attendance. Depending on the gestation, type of twin and any antenatal
complications there should be availability of neonatal cots with paediatricians/
neonatologists attending the delivery. The position and presentation of the twins
should be confirmed by ultrasound on admission.

The management of labour should be discussed again on admission, with
questions by the couple answered and their preferences noted. This discussion
should cover the personnel who will be present both during labour and at delivery,
the need for continuous electronic fetal monitoring and pain relief options,
including the possible benefit of epidural to help with manoeuvres that might be
needed particularly with the delivery of the second twin. These possible man-
oeuvres should also be briefly explained.

Elective delivery can be induced with prostaglandins, amniotomy and oxytocin
infusion. In labour, an intravenous line should be sited, with blood samples
obtained to assess haemoglobin level and for crossmatching later if needed.
Continuous electronic fetal heart monitoring with the use of a specific twin
monitor that can record both fetal heart rates simultaneously on the same trace
is necessary. It is important to ensure that the monitor is not recording the same
fetal heart rate twice, and this can be facilitated by applying a fetal scalp electrode
to the leading twin once membranes are ruptured. The monitoring of the second
twin should continue after delivery of the first twin.

After the delivery of the first twin, the lie and presentation of the second twin
should be ascertained by abdominal and vaginal examination. The use of an
ultrasound machine can help with this. If the lie is longitudinal with a cephalic
or breech presentation, the delivery should proceed. Amniotomy of the second sac
should be performed with care taken to avoid cord prolapse. Delivery should then
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proceed as routine. Oxytocin augmentation might be needed at this stage to ensure
adequate contractions.

Traditionally, a delivery interval of 30 minutes between twins has been advo-
cated, but if the fetal heart monitoring is satisfactory and delivery is progressing
satisfactorily, strict adherence to this interval might not be required. The cord of
each twin should be identified and double-clamped, and cord blood obtained for
blood gases.

If the lie is not longitudinal, version abdominally to correct this either to
cephalic presentation (preferable) or breech is performed. Occasionally, internal
podalic version, where the feet are grasped and the breech brought down to the
vagina, can be attempted. It might be beneficial to attempt this in the theatre with
immediate recourse to emergency caesarean section if it fails or there is fetal
distress.

Active management of the third stage is needed because of the increased risk of
postpartum haemorrhage. This is achieved with the administration of oxytocin
and/or ergometrine with the delivery of the shoulders of the second twin and an
oxytocin infusion.

Key summary points

o A first-trimester ultrasound scan should confirm multiple pregnancy, date the
pregnancy and determine chorionicity and amnionicity.

o Invasive diagnostic testing should be carried out by fetal medicine specialists.

o There should be care pathways that allow for referral to the regional fetal
medicine unit.

e Monochorionic twins should be scanned fortnightly from 16 to 24 weeks and
then every 2-3 weeks, and dichorionic twins every 3-4 weeks from 20 weeks.

o Fetoscopic laser ablation of the intertwin anastomoses on the chorionic plate
should be the preferred treatment for severe TTTS.
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4 Hypertensive disorders
In preghancy

Fiona Fairlie

Introduction

Hypertensive disorders are the most common medical complications encountered by
obstetricians, affecting 10-15% of pregnancies. Worldwide, they contribute signifi-
cantly to maternal and perinatal mortality and morbidity. The presenting signs and
symptoms of hypertensive disorders are varied and often subtle in onset. In the UK,
eclampsia, HELLP syndrome and the neurological, pulmonary, hepatic, renal and
haematological complications of severe pre-eclampsia are relatively uncommon. Most
obstetricians and anaesthetists have little first-hand experience of these complications.
Consequently it is not surprising that they may be unrecognized until an advanced
stage, and/or inappropriate treatment may be administered.

This chapter incorporates recommendations made by the National Institute for
Health and Care Excellence (NICE) in its 2010 guideline for the management of
hypertensive disorders in pregnancy.'

Definitions (NICE 2010)"

Chronic hypertension — Hypertension present at booking visit or before 20 weeks,
or that is being treated at time of referral to maternity services. It may be
primary or secondary in aetiology.

Eclampsia — Convulsive condition associated with pre-eclampsia.

Gestational hypertension — New hypertension presenting after 20 weeks without
significant proteinuria.

Pre-eclampsia - New hypertension presenting after 20 weeks with significant
proteinuria.

Pre-eclampsia may be mild or severe. Severe pre-eclampsia is pre-eclampsia with
severe hypertension and/or with symptoms, and/or biochemical and/or haemato-
logical impairment. Clinical symptoms include:
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o severe headache

o loss of vision, double vision, papilloedema
e epigastric pain

e vomiting

e clonus

o liver tenderness

Pre-eclampsia may present with proteinuria without a significant rise in blood
pressure (10% of cases).

DEGREES OF HYPERTENSION

Mild - Diastolic blood pressure 90-99 mmHg, systolic blood pressure
140-149 mmHg.

Moderate — Diastolic blood pressure 100-109 mmHg, systolic blood pressure
150-159 mmHg.

Severe - Diastolic blood pressure > 110 mmHg, systolic blood pressure > 160 mmHg.

SIGNIFICANT PROTEINURIA

Urinary protein : creatinine ratio > 30 mg/mmol or a validated 24-hour urine
collection result > 300 mg protein.

MEASUREMENT OF BLOOD PRESSURE

During normal pregnancy, blood pressure falls in the first trimester following
a decrease in systemic vascular resistance. On average, the diastolic blood pressure
is 15 mmHg lower in the second trimester compared with before pregnancy.
Blood pressure increases in the third trimester to reach pre-pregnancy levels
by term.

The measurement of blood pressure is fundamental in the diagnosis and
management of the hypertensive disorders of pregnancy. Before measuring blood
pressure manually, the woman should be rested and sitting at a 45-degree angle.
The blood pressure cuff should be of the appropriate size, with the air bladder
covering at least three-quarters of the circumference of the upper arm. Korotkoff
phase 5 is the appropriate measurement of diastolic blood pressure, as
this corresponds more closely to intra-arterial pressure, is more reproducible and
is more closely related to outcome.

Automated methods of measuring blood pressure are in common use. They
may underestimate blood pressure readings in pre-eclampsia, especially at higher
levels, and their accuracy should be confirmed by comparison with manual
sphygmomanometry.
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MEASUREMENT OF PROTEINURIA (NICE 2010)"

o In normal pregnancy, up to 300 mg of total protein may be excreted in the
urine of healthy women in 24 hours.

e An automated reagent-strip reading device or spot urinary protein : creatinine
ratio (PCR) should be used to estimate proteinuria in secondary care.

o If an automated reagent-strip reading device shows > 1+ proteinuria, a spot
urinary PCR or 24-hour urine collection should be used to quantify proteinuria.

Why is hypertensive disease in pregnancy
important?
MATERNAL MORTALITY AND MORBIDITY

Hypertensive disease is a major cause of maternal death worldwide. Most adverse
outcomes are due to pre-eclampsia/eclampsia/HELLP syndrome. Although the UK
mortality from hypertensive disease has fallen significantly since the first Confi-
dential Enquiry into Maternal Deaths in 1952-54, there has been little decline over
the last 30 years. Of 19 deaths in the 2006-08 enquiry, almost all were associated
with substandard care, and in more than half this was classified as major.”
Intracranial haemorrhage secondary to severe hypertension was the most common
cause of death, highlighting the importance of administering effective antihyper-
tensive therapy.

Hypertensive disease may be associated with severe maternal morbidity. A UK
study of eclampsia conducted between February 2005 and February 2006 identified
214 cases.” No women in the study died. However, there was considerable mor-
bidity: 26% had recurrent fits; 56% were admitted to intensive care or obstetric
high-dependency units for between 1 and 9 days; 10% were reported to have other
severe morbidity after the eclamptic episode.

PERINATAL MORTALITY AND MORBIDITY

Hypertensive disorders carry a significant risk to the fetus and neonate. In a recent
UK survey of perinatal deaths (2011) hypertensive disorders of pregnancy contrib-
uted 5.9% of all stillbirths.” The perinatal mortality rate in the UK eclampsia study
was 59/1000 births (95% CI 32-98).°

Mortality and morbidity are mainly due to preterm delivery and/or fetal
growth restriction. Between 8% and 10% of all preterm births are due to hyperten-
sive disorders. In women with pre-eclampsia, 20-25% of preterm births and
14-19% of term births are below the 10th centile of birth weight for gestation.

Pre-conception care

Ideally women considered to be at risk of hypertensive disorders in pregnancy
should be seen before conception. This provides an opportunity to optimize the
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management of pre-existing medical conditions and convert medications to those
least likely to cause fetal harm. Women can be given information about the risks of
developing pre-eclampsia and/or fetal growth restriction and offered prophylaxis.

Women who are likely to benefit from pre-conception care include those with:

e previous pre-eclampsia

e chronic hypertension

o chronic kidney disease

o cardiac disease

o antiphospholipid syndrome

o systemic lupus erythematosus

Antihypertensive medication

The purpose of antihypertensive therapy is to protect the woman from the effects of
hypertension, especially cerebral haemorrhage and eclampsia. Elevated blood pres-
sure should be treated regardless of its aetiology. By effectively lowering blood
pressure, antihypertensive medication allows the pregnancy to advance and reduces
the risk of medical interventions, including hospital admission, caesarean section and
premature delivery. However, antihypertensive medication does not alter the progress
of the disease in pre-eclampsia, nor does it reduce the risk of developing superimposed
pre-eclampsia in essential hypertension.

Above a mean arterial blood pressure of 125-130 mmHg, there is a loss of
maternal cerebral autoregulation. To protect the mother, hypertension should be
treated to keep the systolic pressure less than 150 mmHg and the diastolic less than
100 mmHg. Lowering blood pressure may cause under-perfusion of the placenta.
Whether there is benefit to the fetus in ‘Tess tight' control of diastolic blood
pressure (aiming for a level of 100 mmHg), compared with ‘tight’ control (aiming
for 85 mmHg), has recently been investigated in the CHIPS trial. There was
no significant difference with respect to the risk of pregnancy loss, high-level
neonatal care or overall maternal complications, although less tight control was
associated with a significantly higher frequency of severe maternal hypertension.’

The most common antihypertensive drugs used to treat hypertension during
pregnancy are shown in Table 4.1. Oral labetalol is the initial treatment of choice
for new-onset hypertension in pregnancy unless contraindicated (e.g. asthma).
Intravenous agents can be employed if blood pressure is not controlled with oral
agents, or if the woman is unable to tolerate oral agents for any reason.

Labetalol is the only antihypertensive agent licensed for treatment in preg-
nancy, although the other drugs listed have been used extensively in pregnancy and
appear to be safe for mother and fetus. Beta-blockers such as atenolol are relatively
contraindicated in pregnancy due to their association with fetal growth restriction.
Methyldopa should be avoided postpartum because of its association with
depression.
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Table 4.1 Antihypertensive agents commonly used in pregnancy

Drug Action Dosage Side effects Contraindications
Labetalol aand B Oral: 200 mg tds to Bradycardia Asthma
blocker 400 mg qds Bronchospasm Phaeochromocytoma
Intravenous: bolus Scalp tingling

dose 50 mg given

slowly followed by
continuous infusion
up to 160 mg/h

Nifedipine Calcium Oral:10 mg bd to Headache Aortic stenosis
channel 20 mg qds Flushing Liver disease
S Tachycardia Avoid before
Oedema 20 weeks gestation
ey (NICE 2010)'
Methyldopa ~ Central Oral: 250 mg tds to Tiredness Phaeochromocytoma
action 19 tds Postural Liver disease
hypotension Depression
Depression Avoid postpartum
Headaches
Dry mouth

Gastrointestinal
disturbances

Hydralazine ~ Vasodilator ~ Oral: 25mg tds to Tachycardia
75mg qds Palpitations
Intravenous: bolus Flushing

5-10 mg in sodium
chloride administered
slowly over 10-20
minutes followed by a
continuous infusion of
5-20 mg/h

Fluid retention

ANTIHYPERTENSIVE MEDICATION AND BREASTFEEDING

Labetalol, nifedipine, enalapril, captopril, atenolol and metoprolol have no known
adverse effects on breastfed babies. Postnatally, women with chronic hypertension
usually revert to their pre-pregnancy medication.

Outpatient management of hypertensive
disorders in pregnancy

Outpatient management of women with mild or moderate hypertension was
introduced in the early 1980s.° Obstetric day-care units provide a comprehensive
assessment of maternal and fetal wellbeing with senior clinician review. They offer

HYPERTENSIVE DISORDERS IN PREGNANCY 43



safe, effective and economically sound management when appropriately targeted.”*
Furthermore women prefer outpatient care to hospital admission. The frequency of
day-care appointments will depend on the woman’s medical/obstetric history,
results of recent maternal/fetal monitoring and gestation.

APEC (Action on Pre-eclampsia charity, action-on-pre-eclampsia.org.uk), the
Royal College of Obstetricians and Gynaecologists (RCOG) and NICE have col-
laborated to provide the PRECOG guidelines for community midwives to detect
early signs of pre-eclampsia and refer to day-care or hospital admission.”’

These guidelines advise hospital referral if:

e Diastolic blood pressure > 90 mmHg or systolic blood pressure is

> 160 mmHg.

e 2+ or more proteinuria on dipstick or > 1+ on dipstick with significant
symptoms.

o Epigastric pain even if BP is < 90 mmHg and trace or no proteinuria.

The urgency of hospital referral depends on the blood pressure level, degree of

proteinuria and presence/absence of symptoms.
Immediate hospital admission is advised if:

o Diastolic blood pressure is > 110 mmHg and new proteinuria > 1+ on
dipstick.

o Diastolic blood pressure is > 90 mmHg and new proteinuria > 1+ on dipstick
with significant symptoms (including epigastric pain, vomiting, headache,
visual disturbances, reduced fetal movements, small-for-gestational-age fetus).

o Systolic blood pressure is > 170 mmHg.

In 2009 PRECOG2 was published.” This guideline is for midwives working in day-
care units and advises on how to care for women diagnosed with pre-eclampsia.

Management of chronic hypertension

Women with chronic hypertension should be advised to have their blood pressure
control and medication reviewed before they conceive. Once pregnant, the need for
antihypertensive medication should be reassessed. These women often exhibit the
same fall in blood pressure as seen in normal pregnancy, and they may not require
therapy until the second or third trimester.

Hypertension presenting for the first time in early pregnancy should not be
assumed to be essential until secondary causes such as renal, adrenal and cardiac
have been excluded.

There is no drug of preference for the management of chronic hypertension in
pregnancy. However, angiotensin-converting enzyme (ACE) inhibitors, angiotensin
IT receptor blockers and chlorothiazide are associated with a risk of congenital
anomalies and should be avoided. Women planning to conceive and taking any of
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these agents should be advised to change to medications such as methyldopa or
labetalol prior to conception.

For women with uncomplicated chronic hypertension, the aim is to keep blood
pressure less than 150 mmHg systolic and between 80 and 100 mmHg diastolic.

If there is target-organ damage due to hypertension (e.g. kidney disease),
systolic blood pressure should be kept below 140 mmHg and diastolic between
80 and 90 mmHg.

Women with secondary chronic hypertension should be managed in conjunc-
tion with their physician.

Chronic hypertension is associated with a risk of superimposed pre-eclampsia,
fetal growth restriction and placental abruption. An individual plan should be
made for the frequency of antenatal assessments depending on medical and
obstetric history and any additional risk factors for adverse outcome. Measurement
of blood pressure and urinalysis should be every 2-4 weeks from 20 weeks
onwards. At 28-30 weeks and 32-34 weeks ultrasound measurements of fetal
growth and amniotic fluid volume and umbilical artery Doppler should be under-
taken. If the results are normal, further ultrasound assessment is not indicated
unless the clinical situation deteriorates. Fetal cardiotocography should be
carried out if there are concerns about fetal activity. If blood pressure can be
maintained below 160/110 mmHg and there is no evidence of fetal compromise or
superimposed pre-eclampsia, then pregnancy can be prolonged to at least
37 weeks.

During labour, antenatal antihypertensive treatment should be continued, with
the aim of keeping systolic pressure less than 150 mmHg. If blood pressure is stable
and less than 150/100 mmHg then it is not necessary to limit the duration of
second stage. Continuous fetal heart rate monitoring is reccommended. After birth,
ergometrine, including Syntometrine (Alliance), should be avoided, as these drugs
can further increase the blood pressure.

After birth, maternal blood pressure should be measured daily for the first
2 days and at least once between the third and fifth postnatal day, with the aim of
keeping the level below 140/90 mmHg. If antihypertensive medication is required,
methyldopa should be avoided because of its association with depression. Alterna-
tive agents include labetalol, nifedipine, atenolol and enalapril. Blood pressure
control should be reviewed 6-8 weeks postpartum by the woman’s general
practitioner.

Management of gestational hypertension

ANTEPARTUM CARE

Women with mild or moderate hypertension (blood pressure < 160/110 mmHg)
can be safely managed as outpatients. At each antenatal visit, urine should be
tested for proteinuria with either an automated reagent-strip reading device or
urinary PCR. Moderate hypertension (150/100 mmHg to 159/109 mmHg) should
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be treated to maintain systolic pressure below 150 mmHg and diastolic pressure
80-100 mmHg. Once treatment has been initiated, blood pressure should be
measured at least twice a week.

Women with moderate hypertension should have blood tests for renal func-
tion, electrolytes, full blood count, transaminases and bilirubin at initial diagnosis.
Repeat testing is not required unless proteinuria develops.

In the event of severe hypertension, the woman should be admitted to hospital
and started on antihypertensive medication (or medication increased) to maintain
systolic pressure below 150 mmHg and diastolic pressure 80-100 mmHg. Blood
pressure should be measured at least four times a day and urine tested for protein
daily with either an automated reagent-strip reading device or urinary PCR. Blood
tests for renal function, electrolytes, full blood count, transaminases and bilirubin
should be taken at admission and weekly thereafter. Once severe gestational
hypertension has been controlled, outpatient management can be instituted with
twice-weekly blood pressure and urine testing and weekly blood tests.

Women who present before 32 weeks with mild hypertension or who are high
risk for pre-eclampsia should be advised to have their blood pressure measured
and urine tested twice weekly.

There are no studies of fetal surveillance in populations that include only
women with gestational hypertension. An individual plan for fetal monitoring
should be made depending on gestation at diagnosis, severity of hypertension and
any previous history of pre-eclampsia, stillbirth or a small-for-dates baby.
Ultrasound examinations for fetal growth, amniotic fluid assessment and umbilical
artery Doppler velocimetry should not normally be repeated more frequently than
every two weeks unless the clinical situation changes or the results are abnormal.
For women with mild or moderate gestational hypertension fetal cardiotocography
is only indicated if fetal activity is abnormal. If hypertension is severe and conser-
vative management is planned, then fetal cardiotocography should be at least once
a week, and more often if the clinical situation changes.

TIMING OF DELIVERY

Pregnancy can be prolonged to reach fetal maturity at 37 weeks if blood pressure is
less than 160/110 mmHg with or without treatment and there are no concerns
about fetal wellbeing. After 37 weeks, the woman can be offered induction of
labour. The HYPITAT trial demonstrated that induction of labour in women with
gestational hypertension or pre-eclampsia at term resulted in less progression to
severe disease, without a higher caesarean section rate."’

CARE IN LABOUR

Blood pressure should be measured hourly if hypertension is mild or moderate, and
continually if severe. Antihypertensive medication should be continued. It is not
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necessary to limit the duration of second stage unless hypertension is severe and
unresponsive to treatment. Oxytocin should be administered for active management
of third stage. Ergometrine/Syntometrine are contraindicated, as these agents can
produce an acute rise in blood pressure.

POSTNATAL CARE

Blood pressure should be recorded daily for the first 2 days and at least once between
3 and 5 days after birth. Before discharge to community care, blood pressure
should be stable below 150/100 mmHg. On transfer to community care, a plan of
management should be documented including frequency of blood pressure moni-
toring and when to reduce/stop antihypertensive treatment. Antihypertensive
medication can be reduced once blood pressure falls below 130/80 mmHg. Women
who did not require treatment for hypertension before birth will require medica-
tion postpartum if their blood pressure rises above 149/99 mmHg.

A general practitioner review should be advised for women who require
antihypertensive medication at two weeks post birth. Women with gestational
hypertension should be offered a medical review 6-8 weeks postpartum. This is
an opportunity to review blood pressure control, and to discuss contraception and
the implications of gestational hypertension for future pregnancies and long-term
health (Table 4.2). Women with persistent hypertension requiring medication
eight weeks postpartum should be referred to a specialist for investigation.

Long-term significance of hypertension in
pregnancy

Pregnancy may be considered as a vascular stress test. Women who develop
gestational hypertension or pre-eclampsia are at increased risk of developing
hypertension and its complications in later life. Women should be informed of
the risk of recurrent hypertensive disease in pregnancy and lifetime risk of
cardiovascular and kidney disease (Table 4.2).

There is an association between pre-eclampsia and maternal thrombophilia.
However, there is insufficient evidence of benefit to recommend routine screening
for thrombophilia in women who have had pre-eclampsia.

Pre-eclampsia

AETIOLOGY AND PATHOGENESIS

Although advances have been made in understanding the pathophysiology of pre-
eclampsia, the initiating event(s) is unknown."" The pathophysiological features of
pre-eclampsia include systemic inflammation, oxidative stress, altered levels of
angiogenic factors, increased vascular reactivity, endothelial dysfunction and acti-
vation, insulin resistance and dyslipidaemia. Many of these changes are seen in
normal pregnancy but to a lesser degree.
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Table 4.2 Long-term health risks (NICE 2010)"

Future risk

Hypertensive disorder

Gestational Pre-eclampsia Severe
hypertension pre-eclampsia,
HELLP syndrome

or eclampsia

Gestational Risk ranges from Risk ranges from about 1in 8 (13%)
hypertension about 1in 6 to about 1 in 2 (53%)
in future (16%) to about
pregnancy 11in 2 (47%)
Pre-eclampsia Risk ranges from Risk up to about 1 in 6 (16%) If birth was needed
in future 1in 50 (2%) to No additional risk if interval before 34 weeks
pregnancy about 1in 14 before next pregnancy risk is about 1 in
(7%). < 10 years 4 (25%)
If birth was needed
before 28 weeks
risk is about 1 in
2 (55%)
Cardiovascular Increased risk of Increased risk of hypertension and Increased risk of
disease hypertension and its complications hypertension and
its complications its complications
End-stage If no proteinuria and no

kidney disease hypertension at 6-8 week postnatal
review, relative risk increased but
absolute risk low. No follow-up

needed

Thrombophilia Routine screening not needed

Crucial to the syndrome of pre-eclampsia is impaired placentation with defi-
cient remodelling of the spiral arteries in early pregnancy. As a result placental
blood flow is reduced. In recent years two theories of pathogenesis have been
described. The two-stage process proposes that intermittent perfusion of the
intervillous space results in periods of hypoxia which cause factors to be released
into the circulation. These factors damage the vascular endothelium triggering a
multisystem disorder with protein and fluid leaking into the intravascular space.
The continuum theory suggests that pre-eclampsia is an increased maternal
immune response to trophoblastic debris. The abnormal response may be due to
the presence of increased amounts of debris (owing to impaired placental perfu-
sion or a large placenta) or normal amounts of debris but abnormal maternal
susceptibility.

To explain the different presentations of hypertensive diseases in pregnancy, it
is proposed that some women will tolerate the physiological adaptations to
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pregnancy even if placentation is abnormal while others fail to tolerate the
adaptations to a greater or lesser degree and develop gestational hypertension or
pre-eclampsia.

PREDICTION OF PRE-ECLAMPSIA

Predicting who will develop pre-eclampsia has exercised the minds of researchers
for many years. A clinically useful predictive test should be reliable, valid and
efficient when performed early in pregnancy. If such a test became available,
maternal and fetal monitoring could be directed to women considered to be at
high risk. Moreover, such women could be offered interventions with the aim of
reducing risk or ameliorating the condition.

The simplest method of prediction is to identify risk factors from the clinical
history (Table 4.3). Unfortunately such factors have a relatively low predictive
value even in combination. More sophisticated methods include Doppler ultra-
sound assessment of the uteroplacental circulation and the measurement of angio-
genic factors in the maternal circulation. A meta-analysis of 74 studies (79,547
women) found that elevated second-trimester uterine artery pulsatility index with
notching predicted pre-eclampsia with a positive likelihood ratio of 21 among
high-risk women and 7.5 among low-risk women.'” The same meta-analysis found
uterine artery Doppler to be more predictive when performed in the second
trimester than in the first.

Pre-eclampsia is characterized by failure of normal trophoblastic invasion of
spiral arteries. Angiogenic molecules regulate this vascular remodelling and have
been found to be significantly abnormal several weeks before the onset of clinical
signs and symptoms. Markers studied to date include vascular endothelial factors,
soluble fms-like tyrosine kinase 1 and placental growth factors.

Table 4.3 Risk factors for pre-eclampsia

Family history of pre-eclampsia
Primigravida

Multiple pregnancy

Assisted conception

Previous pre-eclampsia/eclampsia/HELLP syndrome
Extremes of reproductive age
Obesity

Diabetes mellitus

Chronic kidney disease
Chronic hypertension

Systemic lupus erythematosus
Antiphospholipid syndrome
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Research is ongoing, and it is likely that prediction of clinically important
outcomes will require a combination of assessments, for example uterine artery
Doppler, angiogenic markers and clinical history.

REDUCING THE RISK OF PRE-ECLAMPSIA

Administration of antiplatelet drugs in pregnancy is associated with a statistically
significant reduction in the risk of pre-eclampsia for women considered at risk of
the condition."” NICE 2010 guidance recommends that all women should have
their risk of developing pre-eclampsia assessed early in pregnancy.' Those with
one high risk factor or with more than one moderate risk factor (see below) should
be offered 75 mg of aspirin daily from 12 weeks of pregnancy until the birth of
their baby. It remains to be determined which women are most likely to benefit
from this intervention, when treatment should start, and at what dose.

NICE (2010) risk factors:'
a. High risk factors

e hypertensive disease during a previous pregnancy

o chronic kidney disease

e autoimmune disease such as systemic lupus erythematosis or

antiphospholipid syndrome

e type 1 or type 2 diabetes

o chronic hypertension
b. Moderate risk factors

o first pregnancy

e age > 40 years

e pregnancy interval of more than 10 years

e BMI > 35 at first visit

o family history of pre-eclampsia

o multiple pregnancy

Calcium supplementation is associated with a reduced risk of pre-eclampsia.'* The
benefit appears to be mainly for high-risk women and those with a low dietary
intake of calcium. The optimum dose for supplementation has yet to be deter-
mined. Nutritional supplements, specifically folic acid, fish oils, and antioxidants
such as vitamins C and E, have not been shown to reduce the risk of pre-eclampsia.

MANAGEMENT OF PRE-ECLAMPSIA

The majority of adverse maternal and perinatal outcomes from hypertension in
pregnancy are due to pre-eclampsia/eclampsia/HELLP syndrome. Table 4.4 lists
the complications of pre-eclampsia. Women with pre-eclampsia should be admit-
ted to hospital for assessment of maternal and fetal condition. Subsequent
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Table 4.4 Complications of pre-eclampsia

Maternal Fetal/neonatal

Cerebral haemorrhage Growth restriction

Eclampsia Intrauterine fetal death

Pulmonary oedema Prematurity (usually iatrogenic due to deteriorating maternal
Adult respiratory distress syndrome condition)

Cortical blindness

Renal failure

Hepatic rupture
HELLP syndrome
Thromboembolism

Disseminated intravascular
coagulation

Placental abruption

management depends on the level of blood pressure, gestational age, and results of
tests of maternal and fetal wellbeing.

Maternal monitoring and management of hypertension (NICE 2010)"

1. Pre-eclampsia with mild hypertension (blood pressure140/90-149/99 mmHg)
o Antihypertensive medication is not required.
e Blood pressure should be measured at least four times a day.
o Repeat quantification of proteinuria is not necessary.*

e Maternal renal and liver function and platelet count should be monitored
twice a week using pregnancy-specific ranges.15

2. Pre-eclampsia with moderate hypertension (blood pressure150/100-159/
109 mmHg)

e Treat hypertension to keep diastolic blood pressure 80-100 mmHg and
systolic blood pressure < 150 mmHg.

e Oral labetalol is recommended as first-line antihypertensive medication.
e Blood pressure should be measured at least four times a day.
o Repeat quantification of proteinuria is not necessary.*

e Maternal renal and liver function and platelet count should be monitored
three times a week.

3. Pre-eclampsia with severe hypertension (blood pressure > 160/110 mmHg)

o Treat hypertension to keep diastolic blood pressure 80-100 mmHg and
systolic blood pressure < 150 mmHg.

e Oral labetalol is recommended as first-line antihypertensive medication.

e Blood pressure should be measured more than four times a day, depending
on clinical circumstances.
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o Repeat quantification of proteinuria is not necessary.*

e Maternal renal and liver function and platelet count should be monitored
three times a week.

*The amount of proteinuria is a poor predictor of complications in women with
pre-eclampsia. Thus the quantification of proteinuria in women with pre-
eclampsia does not need to be repeated after confirmation of significant protei-
nuria (urinary PCR > 30 mg/mmol or 24-hour urine collection > 300 mg).

Fetal monitoring

An individual plan for fetal monitoring should be made depending on gestation at
diagnosis, severity of hypertension and any previous history of pre-eclampsia, still-
birth or a small-for-dates baby. Fetal cardiotocography, ultrasound assessment of fetal
growth, amniotic fluid volume and umbilical artery Doppler velocimetry should be
carried out at diagnosis. Ultrasound measurements should be repeated at a minimum
of every two weeks. More frequent assessments of amniotic fluid volume and umbil-
ical artery Doppler are indicated if the results are abnormal. Cardiotography should be
repeated at least once a week and more often if there is any change in fetal movements,
vaginal bleeding, abdominal pain or deterioration in maternal condition.

Timing of delivery
The indications for delivery in pre-eclampsia are shown in Table 4.5.

The aim is to reach at least 34 weeks gestation if maternal condition and fetal
wellbeing remain satisfactory. If delivery is anticipated before 34 completed weeks,
a course of corticosteroids should be administered to enhance fetal lung maturity.
Timing of premature delivery will depend on the availability of a cot and, if none is
available, in-utero transfer to another unit. After 37 weeks delivery should be
advised, as there is no maternal or fetal benefit of prolonging pregnancy.

Management of delivery

When the decision has been made to deliver the fetus, the mode of delivery will
depend on the gestation (usually caesarean section at less than 36 weeks of gestation),
the severity of the disease and the presence or absence of any associated obstetric
complication. If a vaginal delivery is attempted, the woman should be regarded as

Table 4.5 Pre-eclampsia: indications for delivery

Severe maternal hypertension refractory to treatment

Deteriorating maternal condition (renal impairment, abnormal liver function tests, thrombocytopenia)
Pulmonary oedema

Eclampsia

HELLP syndrome

Evidence of fetal compromise: static fetal growth and/or abnormal tests of fetal wellbeing (fetal heart
rate abnormalities and/or abnormal umbilical artery Doppler and/or oligohydramnios)
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high-risk and her fetus should be monitored continuously. Regional anaesthesia can
be employed if the platelet count is greater than 80 x 10°/L and is preferable to general
anaesthesia if delivery is by caesarean. Endotracheal intubation is associated with a rise
in blood pressure and may be difficult in pre-eclampsia due to laryngeal oedema.

Ergometrine/Syntometrine should be avoided for the third stage since it can
produce an acute rise in blood pressure. Oxytocin alone is used for prophylaxis of
postpartum haemorrhage in the third stage of labour or after caesarean section.

The management of the woman with severe pre-eclampsia should take place in
appropriate surroundings, such as a high-dependency/intensive-therapy room on the
labour ward. Care should be supervised by senior obstetricians, anaesthetists and
paediatricians working to an agreed protocol including the use of maternal early-
warning scores.

Haematological and biochemical investigations should be repeated regularly.
Fluid balance and renal function must be closely monitored to prevent iatrogenic
complications such as pulmonary oedema, left ventricular failure and adult
respiratory distress syndrome. Pulmonary oedema may result both from the
over-administration of intravenous fluids and also from the damage to the endo-
thelium of the pulmonary vessels that occurs in pre-eclampsia. Intravenous fluids
should be restricted to maintenance crystalloids (no more than 85 mL/hour, or
urine output in preceding hour plus 30 mL) and urine volumes measured hourly
from an indwelling urinary catheter.

Seizure prophylaxis

Once the benefits of magnesium sulphate for both acute control of seizures and
prevention of recurrence was demonstrated (see Eclampsia, below), the question
arose as to whether this drug could be used in pre-eclampsia to prevent
eclampsia. The Magpie trial compared magnesium sulphate to placebo in the
management of pre-eclampsia where there was clinical uncertainty about magne-
sium sulphate.'® Eligible women were either pregnant or had delivered within
24 hours and had a blood pressure of 140/90 mmHg or greater and 1+ or more
proteinuria. Administration of magnesium sulphate halved the risk of eclampsia,
and there was a trend towards reduced risk of maternal death. In the short term,
there did not appear to be any harmful maternal or neonatal effects. However,
about 25% of women reported side effects such as flushing, nausea/vomiting,
muscle weakness, headache and palpitations. The trial concluded that magnesium
sulphate should be considered for women with pre-eclampsia for whom there is a
concern about the risk of eclampsia. In practice there will be women with pre-
eclampsia (antepartum or postpartum) and any of the following:

o severe hypertension (especially if difficult to control) and proteinuria
o mild or moderate hypertension and proteinuria with one or more of:
- severe headache

— persistent visual disturbance
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- epigastric or right hypochondrial pain/liver tenderness
- signs of clonus (> 3 beats)

- vomiting

- papilloedema

- HELLP syndrome/AST or ALT rising above 70 iu/L

- platelet count < 100 x 10°/L

The regime for administering magnesium sulphate is a bolus dose of 4 g followed
by a continuous infusion of 1 g per hour for 24 hours.

Postpartum care
Women with severe pre-eclampsia will require initial postpartum care in HDU/
ITU.

Their condition may deteriorate in the 24-48 hours after birth and then start to
improve. The frequency of blood pressure measurements will depend on the severity
of hypertension (every 15-30 minutes if severe, at least four times a day if mild or
moderate hypertension). Blood pressure level should be kept below 150/100 mmHg.
Once the level is stable below 130/80 mmHg, antihypertensive treatment can be
reduced. Be alert for new-onset hypertension in women with pre-eclampsia who did
not require antihypertensive medication before birth. Treatment should be started if
blood pressure is 150/100 mmHg or higher (see Postpartum hypertension, below).

Monitoring of haematological and biochemical parameters should continue until
the results are normal. The frequency of testing will depend on the clinical condition
and previous evidence of renal, hepatic or haematological dysfunction. Postpartum
fluid input should be restricted to 80-90 mL per hour or urine output plus 30 mL, to
minimize the risk of pulmonary oedema. It is common in severe disease, particularly
after delivery, to have transient oliguria, which may last for 24 hours or more.
Seizure prophylaxis with magnesium sulphate at 1 g/hour should be continued for a
total of 24 hours. In the absence of a coagulopathy or obstetric bleeding women
should receive a prophylactic dose of low-molecular-weight heparin and compres-
sion stockings to reduce the risk of venous thromboembolism.

Women can be discharged to community care once their blood pressure is
stable below 150/100 mmHg and any renal, hepatic or haematological abnormal-
ities have resolved or are resolving. A plan of care should be outlined including
frequency of blood pressure monitoring and thresholds for reducing or stopping
antihypertensive treatment. If a woman still requires antihypertensive treatment
2 weeks after transfer to community care then her management should be
reviewed by her general practitioner.

Following pre-eclampsia/eclampsia/HELLP syndrome women should be
offered a medical review 6-8 weeks postpartum. This is an opportunity to review
blood pressure control, test for proteinuria, ensure haematological and biochem-
ical parameters have returned to normal, and to discuss contraception and the
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implications for future pregnancies and long-term health (Table 4.2). Women
requiring antihypertensive medication 6-8 weeks postpartum should be referred
to a specialist for investigation. If proteinuria > 1+ is present 6 weeks postpartum,
a further review is recommended at 3 months. Persistent proteinuria at 3 months
postpartum is an indication for referral to a renal physician.'

Eclampsia

Eclampsia is the occurrence of convulsions in pregnancy or postpartum, not due to
a primary neurological problem, in a woman with signs and symptoms of pre-
eclampsia. It is caused by cerebral involvement of the disease and is thought to
involve vasospasm leading to ischaemia, disruption of the blood-brain barrier and
cerebral oedema. Forty-four per cent of cases occur postnatally, 38% in the
antepartum period and 18% intrapartum. In over one-third of women, it may be
the first obvious manifestation of pre-eclampsia. Signs and symptoms which may
precede eclampsia include headaches and visual disturbance, epigastric or right
upper quadrant pain, nausea and vomiting, rapidly increasing swelling of face and
legs. The neurological complications of eclampsia include coma, focal motor
deficits and cortical blindness. Cerebral haemorrhage complicates 1-2% of cases.

MANAGEMENT

The immediate management of eclampsia requires maintaining oxygenation, and
administering medication to control seizures, prevent recurrence and treat severe
hypertension. If antepartum, the priority is to stabilize the woman. Only then
should fetal wellbeing be assessed and a plan made for delivery. Eclampsia is an
obstetric emergency, and all staff should be experienced in an eclampsia drill, an
example of which is shown in Table 4.6. An eclampsia drug box containing the
required number of vials of magnesium sulphate, antihypertensive medication and
calcium gluconate should be available in all clinical areas.

Magnesium sulphate is the anticonvulsant of choice for the control of eclamp-
tic seizures and prevention of recurrence. It has been compared to phenytoin and
diazepam in randomized trials and shown to be superior in preventing recurrent
seizures, maternal death and severe morbidity. Magnesium sulphate is a membrane
stabilizer and a vasodilator and therefore reduces cerebral ischaemia and limits any
associated neuronal damage. It may also act as a central anticonvulsant in the
hippocampus.

Magnesium toxicity causes loss of deep tendon reflexes, followed by respiratory
depression and ultimately respiratory arrest. In most cases it is not necessary to
measure serum magnesium levels, and therapy can be monitored safely by hourly
measurement of the patellar reflex, respiratory rate and oxygen saturation. Mag-
nesium is excreted by the kidneys, so particular caution is required if renal
function is impaired.
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Table 4.6 Eclampsia drill

Get help

Emergency obstetric team (consultant obstetrician, registrar and SHO, senior anaesthetist, senior midwife)
Locate eclampsia box and crash trolley

Airway

o Ensure patency

o Left lateral position
» Oxygen via a mask
o Pulse oximeter

Breathing
o Assess and support

Circulation
» Blood pressure and pulse

o Intravenous access

Immediate management to control seizures
o Intravenous bolus of magnesium sulphate 4 g over 15 minutes

Secondary management to prevent further seizures and severe hypertension
» Magnesium sulphate infusion at 1 g/hour for 24 hours to prevent further seizures

» Measure blood pressure every 10-15 minutes

» Commence a labetalol infusion (or hydralazine if woman has asthma) if systolic > 150 mmHg or
diastolic > 100 mmHg on two or more occasions

Magnesium sulphate should be discontinued if any of the following occur:
o patellar reflex absent
e respiratory rate < 14 per minute
e oxygen saturation < 95%

e impaired maternal renal function - either oliguria, i.e. < 20 mL urine output
per hour (over a period of 3-4 hours), or rising urea and creatinine levels

If there is concern about respiratory depression administer 10 mL of 10% calcium
gluconate intravenously slowly over 10 minutes.

Once maternal seizures have ceased and blood pressure is controlled, and the
woman is undelivered, fetal wellbeing should be assessed and preparations made
for delivery. If fetal monitoring is satisfactory, gestation is more than 34 weeks and
the cervix is favourable, then induction of labour can be considered. Delivery by
caesarean section is indicated if there are concerns about fetal wellbeing, or if
induction is likely to be prolonged.

Complications of eclampsia include death (1-2%) and morbidity such as coma,
focal deficit, cortical blindness and cerebrovascular accident. Posterior reversible
encephalopathy syndrome (PRES) is a rare complication of eclampsia. The signs/
symptoms of this condition - headache, seizure, confusion, visual loss - are
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Table 4.7 Causes of convulsions during pregnancy and within 48 hours
of birth

Eclampsia

Epilepsy

Metabolic causes (e.g. hypoglycaemia)

Intracerebral pathology (haemorrhage, cerebral vein thrombosis, ischaemic stroke)
Meningitis

Drug/alcohol-related

Cerebral hypoxia (hypotension, high sympathetic block)

Oxytocin-induced water intoxication

Hyperventilation

Thrombotic thrombocytopenia purpura/haemolytic uraemic syndrome

thought to be due to cerebral oedema. Although eclampsia is the commonest cause
of seizures associated with pregnancy, other aetiologies should be considered
(Table 4.7). Women with persistent neurological signs/symptoms require a CT/
MRI scan and neurological review.

HELLP syndrome

Mild abnormalities of liver enzymes and platelet count are common in pre-
eclampsia. HELLP syndrome (haemolysis, elevated liver enzymes and low platelets)
affects up to 20% of women with severe pre-eclampsia and is associated with a high
maternal and perinatal mortality and morbidity. The classic histological hepatic
appearance of HELLP syndrome is periportal or focal parenchymal necrosis in
which large hyaline deposits of fibrin-like material can be seen in the sinusoids.

HELLP syndrome may present antepartum or postpartum. The clinical fea-
tures include:

o epigastric or right upper quadrant pain (65%)

e nausea and vomiting (35%)

o tenderness in right upper quadrant

o hypertension with or without proteinuria

o placental abruption (16%) — may be presenting feature
o haematuria

e jaundice
These signs and symptoms are not specific to HELLP, and the syndrome may be

misdiagnosed, especially in its early stages. Hypertension and proteinuria may be
absent.
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LABORATORY DIAGNOSIS

o evidence of haemolysis on a peripheral blood smear, increased bilirubin and
increased lactic dehydrogenase

o elevated liver transaminases > 70 iu/L
o low/falling platelet count, usually < 100 x 10°/L

DIFFERENTIAL DIAGNOSIS

o thrombotic thrombocytopenic purpura
o haemolytic uraemic syndrome

e acute fatty liver of pregnancy

COMPLICATIONS OF HELLP
e abruption
e liver haematoma/rupture

e acute renal failure

MANAGEMENT

Care should follow the principles for severe pre-eclampsia. Women will require
HDU/ITU care with careful monitoring of hepatic and renal function, platelet
count and clotting profile. If HELLP develops antepartum, delivery is indicated
once the maternal condition is stable. Antihypertensive medication may be
required, and, if preterm, steroid therapy should be given to accelerate fetal lung
maturity. The method of delivery will depend on the gestation, cervical ripeness
and fetal wellbeing. Transfused platelets are rapidly consumed, so platelet transfu-
sion is not beneficial unless caesarean section is required or there is active bleeding.
Regional analgesia may be administered if platelet count is greater than 80 x 10°/L.

Recovery from HELLP is usually spontaneous as long as the woman is
delivered. However, the maternal condition may deteriorate in the immediate
postpartum period. Until maternal condition stabilizes, HDU/ITU care should
continue with use of maternal early-warning charts and close monitoring of blood
pressure and fluid balance. The use of postpartum steroid therapy to accelerate
normalization of blood parameters remains unproven.

In future pregnancies, women are at risk of developing pre-eclampsia
(Tables 4.2, 4.3) but their risk of recurrent HELLP is less than 5%.

Postpartum hypertension®’

In normotensive women, blood pressure normally falls for 24-48 hours after birth
and then rises again, reaching a peak 3-6 days postpartum. About 12% of women
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will have a diastolic blood pressure greater than 100 mmHg in the first few days
after delivery, which is thought to be due to normal postpartum fluid shifts.

AETIOLOGY OF HYPERTENSION IN THE POSTPARTUM

o Pre-existing hypertension, i.e. present before delivery. This may be chronic
hypertension, pre-eclampsia/eclampsia or gestational hypertension.

o New-onset hypertension arising for the first time in the postpartum period

o Transient hypertension secondary to pain, anxiety, medications (e.g.
ergometrine, non-steroidals), excess fluid administration and/or postpartum

fluid shifts

Pre-eclampsia and gestational hypertension are the most common causes of post-
partum hypertension. Retrospective studies suggest that 50-85% of women with
pre-eclampsia or gestational hypertension will have a normal blood pressure by
7 days post-delivery. Factors associated with persistent hypertension include
longer duration of antihypertensive treatment in pregnancy, high maximum blood
pressures (> 160/100 mmHg), higher BMI and preterm pre-eclampsia.

The incidence of new-onset postpartum hypertension is unknown. There is no
reliable method of early detection. The NICE 2010 guideline advises:'

o measuring BP within 6 hours of delivery for all uncomplicated pregnancies and
on day 5 postpartum

o informing women of signs and symptoms which may indicate hypertension/
pre-eclampsia, such as severe headache unrelieved by regular analgesia, visual
disturbances, nausea. However, some of these symptoms are not specific for
hypertension/pre-eclampsia

WHY DETECT AND TREAT POSTPARTUM HYPERTENSION?

The immediate clinical reason is to prevent complications of severe hypertension/
pre-eclampsia, e.g. cerebral haemorrhage, eclampsia. In the longer term, if hyper-
tension persists postpartum it may have a treatable underlying secondary cause
such as adrenal disease.

ANTIHYPERTENSIVE TREATMENT

The blood pressure of women with pregnancy-related hypertension persisting
postpartum often falls immediately postpartum, and medication may not be
required for the first 12-24 hours. Once blood pressure reaches 150/100 mmHg
or greater, antihypertensive medication should be commenced or increased.
Options for treatments include labetalol, atenolol, calcium channel antagonists
(drug of choice for black women of African or Caribbean origin) and the ACE
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inhibitor enalapril. Methyldopa should be avoided because of its association with
depression.

Key summary points

A multidisciplinary approach is fundamental to good management. Advice
should be sought from obstetricians, anaesthetists, paediatricians and
laboratory staff.

Treatment should take account of the individual woman’s needs and
preferences.

Good communication, supported by evidence-based information, is essential to
enable women and the professionals caring for them to agree a plan of
management.

Senior staff (consultant obstetrician, labour ward coordinator, consultant
anaesthetist and neonatal paediatrician) should be involved early in the
assessment and management of any woman admitted with severe pre-
eclampsia, eclampsia or HELLP syndrome.

Maternal early-warning score charts should be used to monitor women
admitted with hypertensive conditions.

Hypertension > 150 mmHg systolic requires antihypertensive therapy.

Be alert to the risk of fluid overload and pulmonary oedema in pre-eclampsia,
eclampsia and HELLP syndrome.

Women who have had a pregnancy complicated by pre-eclampsia are at risk of
hypertension and cardiovascular disease in later life.
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5 Prematurity

Victoria Stern and Dilly Anumba

Introduction

Preterm birth is the leading cause of perinatal morbidity and mortality worldwide.
In the UK, almost 8% of births occur before 37 weeks gestation, and the incidence
of early delivery is increasing. Greater use of assisted reproductive technology and
higher maternal age and body mass index (BMI) all contribute to this change.

Preterm birth may be spontaneous or iatrogenic (e.g. following induction of
labour for pre-eclampsia). While it remains important to avoid expediting delivery
unnecessarily, research is increasingly focused on the prediction and prevention of
spontaneous preterm labour, which accounts for ~40% of early deliveries, with a
further 25% occurring after preterm premature rupture of membranes (PPROM).

Approximately 5% of early deliveries occur at extremely preterm gestations
(< 28 weeks), and the perinatal period is particularly hazardous for these babies.
Although survival and complication rates improve with increasing gestational age,
moderate to late preterm births (32-36 weeks) are still associated with significant,
potentially lifelong, morbidity.

Pathogenesis

Preterm birth is a heterogeneous clinical problem. Variations in aetiology probably
underlie the difficulty in finding a single effective predictive test or treatment. It
has been suggested that it may be best to view preterm birth as a syndrome, with a
common ‘effector pathway’ leading to delivery, but triggered by a wide range of
different pathological conditions. Such triggers include uterine over-distension,
infection within the reproductive tract, uteroplacental ischaemia and cervical
weakness (Figure 5.1).

Infection plays a role in ~30-40% of spontaneous preterm births. The com-
monest route of infection is the ascent of pathogens, through the cervix, from the
lower genital tract. Haematogenous spread via the placenta is also recognized (as
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Figure 5.1 Pathological triggers of preterm birth. A black and white version
of this figure will appear in some formats. For the colour version, please refer to
the plate section.

illustrated by studies revealing colonization of the amniotic cavity with gingival
microorganisms). Infection may be limited to the choriodecidual interface, or may
spread across the membranes causing chorioamnionitis or even fetal infection
(with a resultant fetal inflammatory response syndrome, FIRS). Microorganisms
present within the uterus can stimulate contractions through the release of phos-
pholipase A, which provokes local prostaglandin production. They also stimulate
cervical ripening and weakening of the fetal membranes through the production of
matrix metalloproteases/other proteolytic enzymes and heighten inflammatory
mediator release (particularly interleukin-1 and tumour necrosis factor), which
further drives prostaglandin production.

Over-distension of the uterus (as seen in multiple pregnancy, polyhydramnios
or mullerian abnormalities) has been shown to induce increased expression of so-
called ‘contraction-associated proteins’. Such proteins include the oxytocin recep-
tor, prostaglandin synthetic enzymes and receptors, and gap junction proteins (e.g.
connexions) which facilitate propagation of action potentials and thus muscular
contraction throughout the uterus.

Uteroplacental ischaemia (both chronic, as seen in intrauterine growth restric-
tion, and acute, as seen in placental abruption) seems to provoke early labour.
Observational studies have noted an increased incidence of abnormal vasculature
in the placentas of preterm babies, such as failed transformation of the spiral arteries
and thrombotic lesions. The mechanisms by which ischaemia precipitates labour are
unclear, but stimulation of the local renin-angiotensin-aldosterone system or direct
stimulation of uterine contractility by thrombin and hypoxia may play a role.

Cervical weakness is a well-recognized contributor to preterm birth. Women
may have inherent problems with cervical function, or insufficiency may follow
cervical surgery (particularly cone biopsy or multiple loop excisions). An overlap

64 CHAPTER 5



between infection-mediated preterm birth and cervical shortening has also become
increasingly clear. Women with a short cervix have a much higher incidence of
intrauterine infection. However, in practice it is unclear whether this finding is
explained by reduced barrier function of the shortened cervix (which increases the
risk of ascending infection) or by the reverse scenario, where intrauterine infection
stimulates cervical ripening and shortening.

Understanding the causes and underlying pathways of preterm labour is key to
developing effective tests and treatment, and knowledge in this area is continually
developing.

Antenatal management

Strategies aiming to reduce the morbidity and mortality associated with preterm
birth require the following steps:

o identification of women at increased risk of preterm birth
o provision of surveillance/screening tests
o administration of preventive treatments

o careful assessment and treatment of those presenting with threatened preterm
labour

RISK ASSESSMENT

A multitude of factors have been associated with increased preterm birth (PTB)
risk, some of which are modifiable, others not. Table 5.1 provides a summary of
risk factors; this list is not exhaustive, but the presence of these features in a
woman’s history may be helpful in assessing and reducing her risk in future
pregnancies.

A history of a previous preterm birth is the strongest historical predictor of
early delivery. The recurrence rate for PTB in a singleton pregnancy following
prior singleton PTB is ~20-25%. However, recurrence rates vary according to
gestation of prior PTB (the earlier the gestation the higher the recurrence risk),
number of prior preterm births and the occurrence of any term deliveries following
the index PTB. Careful history taking is essential to assess the nature of the prior
PTB and whether any non-recurrent triggers were present (e.g. traumatic abrup-
tion), to allow individualized counselling of patients.

Many of the other factors detailed above lack sensitivity in predicting preterm
birth recurrence, but identifying modifiable risk factors will enable the woman to
make changes to reduce her risk (including weight reduction, smoking cessation
and modification of working patterns and life stressors). For healthcare providers,
ensuring good access to antenatal care, particularly for vulnerable women, maxi-
mizing the availability of antenatal monitoring and avoiding iatrogenic multiple
pregnancy (through cautious use of reproductive technologies) will all help reduce
the preterm birth rate.
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Table 5.1 Risk factors for preterm birth

Obstetric history History of previous preterm birth/late miscarriage
History of previous preterm premature rupture of membranes (PPROM)
Prior obstetric cervical injury (e.g. tearing during vaginal delivery or second-stage
caesarean section)

Maternal Extremes of maternal age

demographics Ethnicity (higher rates in non-white, particularly black, mothers)
Socioeconomic status™
Poor access to antenatal care*

Gynaecological Cervical treatment (especially previous cone biopsy/multiple loop excisions)
history Known bicornuate uterus/other mullerian abnormality
Uterine septoplasty

Lifestyle factors Smoking*
Stress™
Activity levels* (shift work/heavy physical labour associated with PTB)
BMI*
Short inter-pregnancy interval®
Periodontitis*
Pregnancy-specific Bleeding/antepartum haemorrhage
factors Short cervix (< 25 mm before 24 weeks)
Bacterial vaginosis (BV)
Multiple pregnancy™
Fertility treatment

* potentially modifiable factors

INVESTIGATIONS

Cervical length scanning
Ultrasound measurement of cervical length has an established role in preterm birth
prediction. Although the cervix can be assessed by transabdominal and translabial
routes, transvaginal ultrasound most sensitively identifies cervical shortening, is
generally acceptable to women and has good reproducibility when performed by
trained practitioners (Figure 5.2).

The technique for measuring cervical length is relatively simple:

o Ask the woman to empty her bladder.

o Gently introduce the covered transvaginal probe, while observing the image on
screen and taking care not to compress the cervix excessively.

o Obtain a longitudinal section of the uterus and cervix, noting the presence of
any funnelling or ‘sludge’ at the level of the internal os.

e Magnify the image to occupy two-thirds of the screen.

e Once a suitable image demonstrating the full length of the cervix has been
obtained, withdraw the transducer slightly, enough to minimize application
pressure to the cervix but maintain image quality.
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Figure 5.2 Transvaginal ultrasound illustrating (a) a normal cervical length and
(b) a shortened cervix demonstrating funnelling. A black and white version of this figure
will appear in some formats. For the colour version, please refer to the plate section.

o Place the calipers on the internal and external os and measure the cervical
length (if the cervix is excessively curved a linear measurement may
underestimate this).

o Repeat the measurement, obtaining three images with good reproducibility,
and record the shortest obtained cervical length.

Several practice guidelines recommend that all women with a history of one or
more prior preterm births or mid-trimester losses are offered serial cervical length
scans, but acknowledge that expectant management may also be appropriate, as
the majority of women with a history of preterm birth will go on to deliver after
more than 33 weeks gestation. Screening regimes vary, but commonly scans are
performed fortnightly, between 16 and 24 weeks. A cervical length > 25 mm prior
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to 24 weeks is considered normal for women with a prior preterm birth, although
thresholds for initiating treatment vary between studies.

It has been suggested that universal cervical length screening at the time of the
anomaly scan might be utilized in the general obstetric population to identify those
at high risk of preterm birth. This approach is not without problems: current
evidence does not support the use of cervical cerclage in low-risk women with an
incidental short cervix, and progesterone use in this group is also contentious.
While it has been suggested by some that progesterone supplementation in women
with cervical length < 15 mm may be of benefit, such treatment is unlicensed in
the UK, and the Royal College of Obstetricians and Gynaecologists (RCOG)
recommends restricting its use to clinical trials pending additional evidence. The
limited positive predictive value of a short cervix in women without prior preterm
birth is also a problem, with estimates ranging widely from 4% to 44%."

Infection screening

An association between bacterial vaginosis (BV) and preterm birth has long been
recognized. The most recent Cochrane review of antibiotic therapy for BV in
pregnancy suggests that early screening and treatment can reduce the risk of late
miscarriage (RR 0.2, 95% CI 0.05-0.76), but does not seem to reduce the rate
of preterm birth < 37 weeks or PPROM.” Even when women with a prior history
of preterm birth were considered, antibiotic treatment did not significantly reduce
preterm birth rates. Other studies have suggested that gene-environment inter-
actions may underlie the association between BV and early delivery: researchers
have identified polymorphisms within several inflammation-regulating genes
which, when present in association with BV, are associated with a particular
increase in preterm birth risk. In future, if women with genetic susceptibility to
the effects of BV can be identified reliably, they may be a group who demonstrate
greater benefit from infection screening.

One large randomized study evaluated in a 2015 Cochrane review suggests that
broader screening for lower genital tract infections (obtaining vaginal swabs for
BV, candida and trichomonas and treating if positive) may reduce preterm birth
(RR 0.55, 95% CI 0.41-0.75), although caregivers were not blinded to the woman’s
group assignment or screening results, and it was unclear if loss to follow-up was
balanced between groups.”’

Screening and treatment for asymptomatic bacteriuria in pregnancy has also
been the subject of a systematic review. Its incidence varies from 2% to 10%, and
treatment is known to reduce the risk of maternal pyelonephritis (RR 0.23, 95% CI
0.13-0.41). Although antibiotics did not seem to reduce the risk of preterm birth, a
lower incidence of low fetal birth weight was noted in mothers receiving screening
and treatment.

Periodontitis has also been associated with increased preterm birth rates in
observational research. However, studies evaluating the effect of dental treatment
on preterm birth rates have yet to show evidence of benefit.

68 CHAPTER 5



Fetal fibronectin (FFN)

Fetal fibronectin is a glycoprotein which is normally present within the uterus,
particularly at the interface between the decidua and membranes. It plays a role in
adhesion of the membranes to the uterine wall, and disruption at this level (e.g. due
to inflammation or membrane separation) can cause FEN to be released into the
cervicovaginal discharge. In normal pregnancies, levels of FFN within the dis-
charge should be low between 20 and 35 weeks gestation; if a high level is detected,
this is associated with an increased risk of preterm birth. Current commercial
testing kits require a swab to be obtained from the posterior vaginal fornix. This is
then placed in a buffer solution and tested with a rapid bedside enzyme-linked
immunosorbent assay (ELISA) which utilizes FDC-6 (a monoclonal antibody
specific for FFN) to estimate FFN levels within the sample.

Many studies of FEN testing have focused on its use in women with symptoms
of preterm labour (considered further below).” However, it is increasingly being
used in the assessment of asymptomatic women at high risk of preterm birth.
Testing may be qualitative (< 50 ng/mL represents a negative FFN swab, > 50 ng/mL
is a positive result) or quantitative. The most clinically useful aspect of the test is its
high negative predictive value (NPV): in asymptomatic high-risk women, NPVs of
86-98% have been reported, with higher NPV when predicting PTB over shorter time
periods. Initial studies of quantitative FFN testing suggest improved positive predict-
ive values (PPV): one series suggested a PPV of 62.5% for preterm birth < 37 weeks
when FEN levels of > 200 ng/mL were detected in asymptomatic high-risk women.
Practically speaking, a negative FFN swab in a patient at high risk of preterm birth
may aid decision making (e.g. when deciding if admission is required when cervical
shortening has been identified).

Other technologies

A multitude of other biomarkers and imaging techniques continue to be assessed
in the hunt for better predictive tests. In a recent systematic review, 116 different
serum or cervicovaginal biomarkers were identified but none has yet improved
upon tests used in current clinical practice.” Cervical assessment has also been the
focus of considerable work, with novel technologies (e.g. cervical elastography and
fluoroscopy) aiming to quantify ripening changes within cervical stroma and the
mechanical properties of the tissue in addition to measuring length alone. In
future, successful screening may need to incorporate several of these tests, to allow
a more comprehensive risk assessment.

In summary, the most successful screening approaches currently focus on
monitoring women with a history suggestive of high preterm birth risk. Effective
tests and interventions for low-risk populations have not yet been established. In
women with risk factors for preterm birth, cervical length surveillance and early
swabs for bacterial vaginosis may be offered. Quantitative fibronectin estimation
may be offered via specialist clinics, and can aid clinical decision making.
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PREVENTIVE TREATMENT

Cerclage

Cervical cerclage has been performed for over 100 years, but enthusiasm for the
procedure has varied, as conflicting results of trials and meta-analyses have been
published. It is unclear whether the inconsistent evidence of benefit in the litera-
ture results from inherent limitations of the procedure, or from difficulties
selecting the patients who are most likely to benefit. Similarly, it can be difficult
to evaluate which complications/side effects of cerclage result from treatment and
which are due to underlying cervical incompetence/predisposition to infection. Its
utility is further detailed in an RCOG guideline.’

Sutures can be inserted via transvaginal or transabdominal approaches. The
transvaginal McDonald technique involves cerclage insertion just below the mater-
nal bladder, and it can be removed without regional anaesthesia. The Shirodkar
technique necessitates reflection of the bladder, enabling higher stitch placement,
but as a result removal is more difficult. Transabdominal sutures may be placed
using open or laparoscopic techniques, and are generally considered in those for
whom transvaginal cerclage has failed, or after trachelectomy for neoplastic dis-
ease. Ongoing studies are addressing technique-specific questions; at present there
are no recommendations regarding choice of suture material, placement of single
versus double sutures, etc.

There are three scenarios in which cervical cerclage may be indicated:

e in a patient presenting with a history of prior PTB/mid-trimester loss (MTL)
(history-indicated cerclage) - prophylactic insertion of a stitch in
asymptomatic women at ~12-14 weeks

o in a patient with cervical length < 25 mm on transvaginal ultrasound scan
(TVUSS) (ultrasound-indicated cerclage) — prophylactic insertion in
asymptomatic women with a short cervix on TVUSS at 16-24 weeks

e in a patient presenting with premature cervical dilatation (rescue cerclage) —
suture insertion once premature cervical dilatation has already commenced

History-indicated cerclage should be offered to women who have experienced
three or more previous PTB/MTL. This recommendation is based on the results
of a multicentre randomized controlled trial (RCT) which demonstrated a signifi-
cant reduction in preterm birth rates after cerclage in this group (RR 0.47,
p < 0.05), but only non-significant reductions in women with one or two prior
PTB/MTL. Two smaller RCT's evaluating history-indicated cerclage in moderate-
and high-risk women demonstrated no difference between intervention and con-
trol arms. Current UK guidance therefore advises that women with < 2 prior PTB/
MTL should be offered ultrasound surveillance of cervical length rather than
history-indicated cerclage. A subsequent Cochrane review added weight to this
conservative policy: meta-analysis of four studies (of 2045 women at high risk of
PTB undergoing history-indicated cerclage or expectant management) showed a
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non-significant reduction in preterm birth < 37 weeks (RR 0.86, 95% CI
0.59-1.27), and similarly a non-significant reduction in perinatal loss (RR 0.8,
95% CI 0.58-1.1).” However, patient choice is an important factor in management
decisions.

Two meta-analyses have evaluated the use of ultrasound-indicated cerclage
versus expectant management in high-risk women with a short cervix. Berghella
et al. observed significant reductions in preterm birth < 35 weeks when women
with a prior PTB and cervical length < 25 mm were treated (RR 0.70, 95% CI
0.55-0.89).° They also noted a concurrent reduction in composite perinatal mor-
bidity and mortality (RR 0.64, 95% CI 0.45-0.91). The 2012 Cochrane review by
Alfirevic et al. similarly concluded that ultrasound-indicated cerclage can reduce
preterm birth < 37 weeks (RR 0.55 [0.30, 0.99] for one-off and 0.78 [0.60, 1.02] for
serial ultrasound-indicated cerclage) but did not demonstrate significant reductions
in perinatal loss or morbidity.” UK guidance recommends offering ultrasound-
indicated cerclage to high-risk women with cervical length < 25 mm before 24
weeks, but not to women with isolated funnelling, or to low-risk women with an
incidental short cervix.

The evidence base for rescue cerclage is very limited, with a few small studies
suggesting insertion may delay delivery and reduce preterm birth. However, there
is insufficient evidence to confirm whether these gestational gains translate into
improved neonatal outcomes. Potential harm, particularly infectious morbidity for
mother and neonate, have also not been adequately assessed. UK guidance there-
fore recommends individualized decision making by a senior obstetrician, with
particular caution in cases presenting > 24 weeks.

Progesterone

The use of antenatal progesterone prophylaxis is somewhat contentious. The
literature evaluating its use is heterogeneous, with different populations studied
(singleton vs. multiple pregnancies, previous history of preterm birth vs. no
history), different outcome measures assessed and varying thresholds for therapy
used. Unsurprisingly this has resulted in variation in international guidelines. The
Royal College of Obstetricians and Gynaecologists (RCOG) currently advises that
progesterone supplementation for the prevention of preterm birth should not be
offered outside the context of a clinical research trial. This contrasts with guide-
lines in America, Canada and Australia, all of which recommend progesterone
supplementation in specific circumstances.

Recent reviews of the evidence reveal a statistically significant reduction in
preterm birth when progesterone is used in two patient groups: patients with a past
history of spontaneous preterm birth (RR 0.31, 95% CI 0.14-0.69 for birth < 34
weeks; RR 0.55, 95% CI 0.42-0.74 for birth < 37 weeks) and patients with a short
cervix diagnosed by transvaginal ultrasound (RR 0.64, 95% CI 0.45-0.90). The
figures in brackets represent data from the most recent systematic review, which
evaluated 36 RCTs including 8523 women.” In patients with a prior history of
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preterm birth, progesterone was also associated with significant reductions in
perinatal mortality and morbidity, including the incidence of low birth weights
at delivery, necrotizing enterocolitis and requirements for assisted ventilation.
These reviews postdate both the UK and European guidelines, which both advise
restricting progesterone use to clinical trials. The main concern for the study
groups devising the RCOG and European Association of Perinatal Medicine
(EAPM) guidelines was lack of safety data surrounding the use of progesterone,
and also evidence regarding optimal timing, doses, formulation and route of
progestogen therapy.'™'" The 2013 update to the Cochrane review acknowledges
that this remains an issue.

Specific safety concerns include the possibility of a higher rate of gestational
diabetes in mothers treated with 17-alpha-hydroxyprogesterone-caproate (17-
OHPC, a synthetic progestogen), higher rates of second-trimester miscarriage
and stillbirth (a non-significant increase was noted in one placebo-controlled trial)
and the potential for embryo toxicity. However, data regarding these concerns are
conflicting and in general more safety questions have been raised regarding
synthetic 17-OHPC than natural progesterone. As our understanding of the
mechanisms by which both synthetic and natural forms work increases, study
outcomes must continue to be carefully scrutinized to establish short- and long-
term safety profiles for all forms of progestogen.

Cervical pessary

Cervical pessaries have been described as a treatment for cervical incompetence for
over 50 years, but their use has only more recently been evaluated by randomized
studies. Essentially, an appropriate-size silicone ring is fitted over the cervix, which
compresses and supports the cervical canal. It has also been said to ‘correct’
forward angulation of the cervix - the shape of the pessary is such that it bends
the cervix backwards slightly to face the posterior vaginal wall, which elongates it
and may allow redistribution of pressure away from the cervix. However, at
present the mechanism of action is not fully understood. A 2012 multicentre
RCT evaluated the use of pessaries in women with a singleton pregnancy and
cervical length < 25 mm and suggested that it significantly reduced the incidence
of preterm birth < 34 and < 37 weeks when compared with expectant manage-
ment (RR 0.24, 95% CI 0.13-0.43 for < 34 weeks; RR 0.36, 95% CI 0.27-0.49 for
< 37 weeks)."”” A smaller single-centre RCT, in the same year, did not show
significant reductions in PTB with pessary use, and at present further studies are
ongoing. If these confirm benefit, then pessaries may in future offer an affordable
treatment option to women with cervical shortening.

Bed rest

Cochrane reviews of bed rest to prevent preterm birth in women with both
singleton and multiple pregnancies suggest no reduction in the incidence of
preterm birth < 37 weeks (RR 0.92, 95% CI 0.62-1.37 for singletons; RR 0.99,
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95% CI 0.86-1.13 for multiples), although there was a trend towards improved
fetal growth in multiple pregnancies where bed rest occurred.'” In view of this, bed
rest should not be routinely advised for preterm birth prevention, although it is still
utilized by clinicians in some individualized situations.

MULTIPLE PREGNANCY AND PRETERM BIRTH PROPHYLAXIS

It is important to note that so far prophylactic treatments have been considered for
the prevention of singleton preterm birth. Unfortunately, when multiple pregnan-
cies are considered, no effective prophylactic treatment has yet been identified.
Neither intramuscular 17-OHPC nor vaginal progesterone decreases preterm birth
rates in twin pregnancies. Cerclage insertion not only shows no benefit — in one
trial it seemed to increase the risk of delivery < 35 weeks, although this was in a
subgroup of only 39 women.

Symptomatic women
ASSESSMENT

Clinical diagnosis of preterm labour is notoriously unreliable. The majority of
women presenting at preterm gestations with painful regular uterine contractions
will not deliver during their admission, and indeed most will reach term. Careful
assessment and judicious use of predictive tests will therefore avoid unnecessary
admissions and treatment.

FETAL FIBRONECTIN

The background to FEN testing has been discussed above. Both qualitative and
quantitative assays can be used in symptomatic women too: a negative FEN swab
(threshold < 50 ng/mL) has high NPV for delivery within 14 days of testing (98%)
and prior to 34 weeks (98%). Quantitative testing allows improved PPV in women
with high fibronectin levels: a result of > 500 ng/mL has a PPV of 75% for delivery
before 34 weeks.

ACTIM PARTUS

Actim Partus testing also involves the detection of cervicovaginal biomarkers, but
it detects a different glycoprotein, phosphorylated insulin-like growth factor-
binding protein. Test performance in symptomatic women is similar to FFN, with
a 92% NPV for delivery within 14 days of testing. Actim Partus is cheaper than
FFN and is not affected by the use of vaginal lubricants or recent intercourse
(unlike FFN).
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CERVICAL LENGTH SCANNING

In the UK cervical length scanning is used predominantly for screening asymp-
tomatic women, but its role in the assessment of symptomatic women has been
evaluated by multiple studies. These were summarized by a 2010 meta-analysis
which suggested cervical lengths of 15 mm, 20 mm, and 25 mm are associated with
NPVs of 94.8%, 96.3%, and 95.8%."" Other researchers suggest cervical length may
allow stratification of risk in women with symptoms of preterm labour, identifying
those who most require tocolytic treatment, or for whom FEN testing may be most
helpful. Such combination, two-stage approaches to investigations and treatment
may be associated with cost savings.

TREATMENT

Tocolysis

The idea of using medication to relax the uterus in preterm labour has inherent
appeal. However, studies of tocolysis to date have not demonstrated overwhelming
benefits of such an approach. Current RCOG guidance emphasizes the lack of
evidence of long-term benefit from tocolytic medication: while certain drugs
(nifedipine and atosiban) may delay delivery by up to 7 days, their use is not
associated with a reduction in preterm birth, or in perinatal mortality or neonatal
morbidity rates. It may therefore be appropriate not to use any tocolytic medica-
tion. They emphasize that women most likely to benefit from treatment are those
at extremely preterm gestations and those requiring antenatal corticosteroids or in-
utero transfer (see below), and in these groups tocolysis can be considered in order
to ‘buy time’ for useful interventions proven to improve perinatal outcomes.

There are concerns that many of the older trials of tocolysis may have been
limited by including women who were unlikely to benefit from treatment (e.g.
those at late preterm gestations, or not truly in preterm labour), thus diluting
estimates of their efficacy. However, many studies also lack long-term follow-up/
safety data, so risks may also have been underestimated.

Comprehensive systematic reviews of each of the main classes of tocolytic have
been conducted recently, since the publication of the RCOG guideline (see
2014 Cochrane reviews of calcium channel blockers; oxytocin receptor antagonists;
betamimetics; nitric oxide donors; magnesium sulphate and combination tocolysis
for preventing preterm birth). However, their findings are broadly in keeping with
the above guidance.

Calcium channel blockers (mainly nifedipine) act by reducing calcium ion
transfer into myometrial cells, interfering with actin and myosin binding and
inducing smooth muscle relaxation. They reduce preterm birth within 48 hours
compared to placebo/expectant treatment (RR 0.30, 95% CI 0.21-0.43) and appear
to have some benefits over other tocolytics (betamimetics, oxytocin receptor
antagonists and magnesium) with respect to prolonging pregnancy and reducing
neonatal morbidity.'” No effect on perinatal mortality was demonstrated.
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Oxytocin receptor antagonists (ORAs) competitively block decidual and myo-
metrial oxytocin receptors, reducing intracellular calcium release and prosta-
glandin production. Atosiban (the main ORA used clinically) is considerably
more expensive than other tocolytics (particularly nifedipine). Meta-analysis of
studies comparing ORA with placebo showed no reduction in birth within 48 hours
(RR 1.05, 95% CI 0.15-7.43) or in perinatal mortality/morbidity. For the two
studies directly comparing atosiban and nifedipine, no significant differences in
delivery < 48 hours and preterm birth were demonstrated. Atosiban was associ-
ated with fewer maternal side effects.'” In one study atosiban use was actually
associated with an increase in extremely preterm birth, though methodological
flaws may have confounded this result. As with other drugs, long-term safety data
for ORAs is lacking.

There is currently no evidence to support the use of nitric oxide donors,
magnesium sulphate or combinations of tocolytic drugs for preterm birth
prevention.

Steroids
The benefits of antenatal corticosteroids are well established. Administration of
intramuscular (IM) betamethasone or dexamethasone prior to preterm birth
(between 24 weeks and 34 weeks 6 days) reduces the risk of respiratory distress
syndrome, intraventricular haemorrhage, necrotizing enterocolitis and perinatal
death. The most commonly used regimens are two 12 mg doses of betamethasone
given 24 hours apart, or four 6 mg doses of dexamethasone given 12 hours apart.
Side effects for a single course are minimal, though evidence from experimental
work suggests that repeated courses of steroids are associated with a reduction in
birth weight and potential detrimental effects on neurological development.
Benefits are maximal for delivery occurring between 24 hours and 7 days after
administration. A single repeat course of steroids may be considered for women
who received a first course at a very early gestation but present later with
threatened preterm labour < 35 weeks. Growth-restricted babies may benefit from
steroids given for preterm delivery up to 35 weeks 6 days.

In-utero transfer

Transfer to a unit with adequate facilities to care for the preterm neonate, should
delivery occur, is associated with improved outcomes, and is more cost-effective
than ex-utero transfer. Timely use of predictive testing, such as cervical ultrasound
and FFN assessment, should minimize inappropriate transfers, and tocolytic cover
may be useful to reduce the risks of travel.

Magnesium sulphate for fetal neuroprotection

The role of magnesium as a neuroprotective agent was raised by studies of women
with pre-eclampsia. Children born to women given magnesium sulphate for
seizure prevention were noted to have significantly lower rates of cerebral palsy.
Further studies followed, and a 2009 systematic review demonstrated significant

PREMATURITY 75



reductions in cerebral palsy with magnesium neuroprotection (RR 0.68, 95% CI
0.54-0.87). One small study raised concerns about drug safety, with a higher
perinatal mortality rate in the neuroprotection arm, but a high proportion of
deaths may have been coincidental (e.g. due to fetal anomalies or twin-to-twin
transfusion), and subsequent meta-analyses have shown no effect on mortality
rates. The RCOG Scientific Advisory Committee recommend considering its use
for women in preterm labour, particularly at early gestations.'”

Interestingly, school-age follow-up data have recently been published for two
neuroprotection RCTs (of 500-700 women); both demonstrate no long-term
differences in neurological disability. However, the authors acknowledge that by
this stage many external factors may have influenced outcomes for these children,
confounding the effects of the drug itself.

Management of women with PPROM

While many women who prematurely rupture their membranes will labour spon-
taneously, some will not. In this situation it is important to confirm the diagnosis of
PPROM (generally by sterile speculum examination, though additional investiga-
tions may be helpful), exclude chorioamnionitis and make a careful plan for ongoing
monitoring. An initial period of inpatient observation is helpful in assessing mater-
nal and fetal wellbeing with regular observations and cardiotocography. Avoiding
digital vaginal examination helps to prolong the latent period between PPROM and
labour. If all remains well, then outpatient monitoring may be appropriate for some
patients, with regular follow-up. Chorioamnionitis can be difficult to diagnose, and
women should be advised to monitor their temperature regularly and report any
symptoms of offensive vaginal loss, fever or abdominal pain.

Administration of oral erythromycin for 10 days after PPROM (250 mg orally
four times daily) reduces the risk of chorioamnionitis, delivery within 48 hours and
7 days, neonatal infection and the risk of abnormal cerebral ultrasound results.
These findings mainly result from the ORACLE studies, which notably did not
show evidence of benefit when antibiotics were administered to women in preterm
labour with intact membranes - indeed, infants born to those mothers had higher
rates of cerebral palsy at 7 years of age, whereas those who had antibiotics for
PPROM showed no long-term differences.'® Administration of co-amoxiclav
should be avoided because of an increased risk of necrotizing enterocolitis.

Current evidence does not support the use of tocolytics in women with
PPROM, as there appears to be an increased risk of chorioamnionitits and
neonatal infections, with no neonatal benefit.

Decisions regarding timing of induction of labour should be individualized
depending on gestation at PPROM and the clinical situation. The RCOG recom-
mends considering delivery from 34 weeks gestation, and ongoing studies are
attempting to address whether expectant management or early induction is most
beneficial in this patient group.
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Perinatal issues
PARENTAL COUNSELLING

Careful counselling of women presenting with preterm labour is vital, given the
risk of serious and potentially lifelong complications for preterm infants. Parents
should ideally be seen by a senior obstetrician and neonatologist prior to delivery,
to provide information about treatment of preterm labour, predicting outcomes for
their baby, recommended intrapartum care, and what to expect at and after
delivery, including issues surrounding resuscitation.

Data from the EPICure studies'’ may be helpful in counselling parents about
fetal prognosis (Table 5.2), although these should ideally be complemented by local
neonatal-unit data.

Management of women presenting with threatened preterm delivery between
23 weeks 0 days and 24 weeks 6 days is particularly challenging, as, even with
optimal perinatal care, survival rates are low and disability rates high. There is
international consensus that fetuses born at 22 weeks have not yet reached
viability, and also agreement that after 25 weeks, active management is likely to
be appropriate. For the ‘grey area’ between these gestation limits, individual
factors such as estimated fetal weight, condition at the time of delivery and
parental preferences should be considered when making resuscitation decisions.
The RCOG’s Scientific Impact paper Perinatal Management of Pregnant Women
at the Threshold of Infant Viability provides useful additional information to
inform these difficult clinical situations.”” Plans for neonatal care will inform
obstetric decision making, and the above guidance describes three possible
management approaches: Active management, where fetal monitoring (+/- cae-
sarean delivery if required) and full resuscitation are planned; passive manage-
ment, where caesarean delivery would not be considered but resuscitation would
be attempted; and palliative management, where comfort care is provided if a live
birth occurs.

Table 5.2 EPICure 2 figures: rates of survival and survival without
disability at extremely preterm gestations

22 23 24 25 26
Gestational age weeks weeks weeks weeks weeks
Survival from onset of labour 1% 15% 36% 62% 75%
Survival of admissions to 16% 29% 46% 69% 78%
NICU
Survival without disability 0.4% 8% 22% 43% 59%
from onset of labour
Survival without disability of 5% 14% 28% 47% 61%

admissions to NICU

PREMATURITY 77



MODE OF DELIVERY

A 2013 Cochrane review evaluating the risks and benefits of caesarean delivery for
women in spontaneous preterm labour showed no advantage in terms of perinatal
death rates (RR 0.29, 95% CI 0.07-1.14; three trials, 89 women) or birth injuries,
but revealed an increase in major maternal complications (RR 7.21, 95% CI
1.37-38.08; four trials, 116 women).”' Current evidence therefore does not support
a policy of caesarean delivery to avoid intrapartum fetal stress/injury. The review
only includes four studies of 116 women, however, and the authors emphasize that
all studies were stopped early due to poor recruitment. Thus their findings should
be interpreted with caution. Similarly, evidence of benefit from caesarean delivery
with preterm breech presentation is sparse and conflicting.

In practice, preterm labour can be rapid, so making decisions about mode of
delivery can be complicated by difficulty in accurately diagnosing the onset of labour.
General principles for care of preterm babies intrapartum include: keeping the
membranes intact as long as possible (which may protect against the mechanical
stresses of labour); being alert to the higher chance of cord prolapse/malpresentation
and performing examinations/scans promptly to diagnose this; avoiding fetal blood
sampling and ventouse delivery in gestations < 34 weeks. If there is a history of
PPROM in a woman in preterm labour, the use of intravenous antibiotics to reduce
the risk of neonatal Group B Streptococcus infection should be considered.

Key summary points

e Preterm birth remains the principal cause of perinatal mortality and morbidity
worldwide.

o Although neonatal survival of premature babies is improving, there has been
little or no change in the prevalence of preterm birth.

o Prediction and prevention remain limited, the best tools for screening
asymptomatic high-risk women being ultrasound assessment of cervical length
and cervicovaginal secretions for fetal fibronectin among other compounds.

e Management of women in a subsequent pregnancy hinges on careful
assessment of risk of recurrence, identifying those women who may benefit
from progesterone therapy or cervical cerclage, treating any predisposing
factors amenable to therapy, and optimizing care in a facility with the
appropriate neonatal care facilities, liaising with paediatricians at all times.

e Women at high risk of premature delivery should be considered to receive
steroids to aid fetal lung maturation.
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6 Previous caesarean section

Madeleine MacDonald

Introduction

Previous caesarean delivery is one of the most common reasons for a multiparous
woman to book under the care of a consultant in a successive pregnancy. It is
therefore crucial for all clinicians working in antenatal clinics to understand the
issues surrounding the antenatal care of women with a previous caesarean section
and birth after a previous section.

Over the last three decades the rate of caesarean section globally has signifi-
cantly increased; in England over a 15-year period the rate has doubled to around
24%," and in the United States caesarean delivery now accounts for almost a third
of all births.” Despite this increase, improvement in the outcome for neonates has
not been shown. In England, there is wide variation in the rate of caesarean
sections between delivery units (15% to greater than 30%), which cannot be
completely explained by differences in demographics or caseloads.’

The overall rise in caesarean deliveries is multifactorial, with suggested reasons
including:’

o historical (‘one caesarean, always a caesarean’)

o maternal preference/choice

e clinician’s preference

o patient factors such as increasing maternal age and obesity

o changes in obstetric practice, e.g. the management of breech presentation
o availability of external cephalic version (ECV)

e training issues, such as a reduction in the levels of experience of clinicians
working on labour wards or fewer rotational forceps deliveries

o failure to follow guidelines
o use of cardiotocographs

e increasing litigation

Antenatal Disorders for the MRCOG and Beyond, Second Edition, ed. Dilly Anumba and Shehnaaz Jivraj.
Published by Cambridge University Press. © Cambridge University Press 2016.
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This rapid rise in the rates of caesarean deliveries has led the World Health
Organization (WHO) to develop guidelines on optimal caesarean delivery rate
(10-15%), and a ‘toolkit’ to aid clinicians in reducing the rate of sections.' In
England, the NHS Institute for Innovation and Improvement suggested that a
caesarean section rate of less than 20% reflects best practice in antenatal and
intrapartum care.'

Antenatal care for a woman who has had

a previous caesarean delivery

The rationale for booking a pregnant woman who has had a previous caesarean
section under a consultant is because of the recognized potential problems that can
occur in a pregnancy after a previous section, such as the increased risk of placenta
praevia and accreta and the risks associated with delivery, whether vaginal birth or
repeat section.’

At the first visit to the antenatal clinic it is important to establish details from
previous pregnancies and deliveries that may impact on the recommendation for
mode of delivery in this pregnancy (Table 6.1), and in particular previous:

e pre-eclampsia

o breech presentation and mode of delivery

o preterm deliveries, including mode of delivery

o vaginal births prior to or after the caesarean delivery

The details of the previous caesarean section, especially the indication and type of
incision made, should be reviewed.”’

Table 6.1 A summary of the information required to make an informed
decision regarding mode of delivery after a previous
caesarean section

Previous Previous Potential problems Maternal
pregnancy/ caesarean section arising in this considerations
labour details pregnancy
details
Previous vaginal Indication Placenta praevia or accreta Mother preference
deliveries Dilatation at which it Condition requiring likely Motivation for a
Laboured took place induction of labour, e.g. particular mode
spontaneously Operative notes — any gestational diabetes of delivery
in the past extensions or incisions Multiple pregnancy Future fertility
Pre-eclampsia such as J or T Fetal macrosomia plans/plans for
Fetal Inter-pregnancy Pre-eclampsia size of family
macrosomia interval Attitude
Gestation at which towards risk
caesarean section
took place
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This information aids the clinician in counselling the woman about her
individual risks associated with either trial of vaginal birth after caesarean section
(VBAC) or planned elective lower-segment caesarean section (LSCS). All necessary
information may not be immediately available at the first visit; however, the
clinician should make reasonable efforts to obtain it, such as writing to the unit
where the previous section took place if elsewhere.’

It is also essential to take into account the woman’s own preferences, her plans
for future pregnancies, her perception of risk and her motivation for a particular
type of birth.”* Recommendation or advice on future deliveries after the caesarean
section may have been made immediately after the previous section, and it can be
helpful to ask whether the woman remembers any such discussion or advice
being given.

Although the counselling process should begin early in the woman’s preg-
nancy, ideally in the first trimester, definite plans may need to be delayed until the
third trimester. Factors that alter the recommended mode of delivery can develop
after the booking visit: for example, whether the current pregnancy is singleton or
multiple, the location of the placenta in relation to the previous scar, because of the
increased risk of placenta praevia and accreta with a scarred uterus,’ and develop-
ment of conditions such as pre-eclampsia or gestational diabetes that may require
early delivery or potential induction of labour. Pre-eclampsia is also associated
with a reduction in the success of VBAC.’

Many units offer women a more detailed discussion of birth after caesarean
section with specialist midwives in the form of individual counselling or group
workshops (‘VBAC workshops’). This may also provide an opportunity for the
woman and her partner to explore any concerns they have regarding the future
birth in a more informal environment, and it can help them to make a decision
they feel most comfortable with.

The final decision is usually made in the third trimester at the antenatal clinic
by the woman and her clinician. This should be clearly documented in the notes:
both her handheld and the hospital notes. There also needs to be an agreed and
documented plan should she go into labour or rupture her membranes prior to the
date of any planned caesarean section, a plan for any induction if necessary and
how an induction would be undertaken, and whether prostaglandins may be used
or not.’

MORBIDLY ADHERENT PLACENTA

Placenta praevia appears to be more common after a caesarean section.’ If
identified on ultrasound scan at 20 weeks, especially if the placenta is anterior, a
repeat scan for placental localization should be arranged at 32 weeks. This leaves
enough time for further investigations such as a Doppler ultrasound or MRI scan
(depending on the unit’s guidelines and experience of the local radiologists) to be
performed if the placenta remains anterior and low-lying, to exclude or identify a
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placenta accreta or percreta and put in place the necessary arrangements for
delivery, for example involvement of interventional radiologists or urologists.

Options for birth after previous caesarean section

Two options for delivery exist for women who have had a previous caesarean
section:

o trial of vaginal birth

o planned (elective) repeat caesarean section

A Cochrane review first published in 2004 and updated in 2013 concluded that
at present each option has its own risks and benefits, and the evidence available
to aid women and those caring for them in future pregnancies is from
non-randomized sources that may be subject to bias.” This can lead to problems
in counselling women, with the advice based on suboptimal evidence.

Some authors argue that comparing the outcomes of VBAC or repeat emer-
gency caesarean section after a trial of labour with those after planned elective
section is inappropriate, because most complications in the trial of labour group
occur in the women whose VBAC is unsuccessful.”

When discussing risks associated with either option, it is important to consider
the woman’s understanding and attitude towards risk." Clinicians should also
ensure when counselling these women that their own preferences and perception
of risk do not bias or ‘lead’ the patient into making a choice that she may not feel
comfortable with.

Vaginal birth after caesarean section (VBAC)

Historically, women who were delivered by caesarean section were told that all
future deliveries also needed to be by caesarean section.” However, medical
opinion began to change in the 1970s and vaginal birth after caesarean section
(VBAC) started to be offered to selected women. More recently reports of compli-
cations, such as uterine rupture associated with VBAC, led to a rise again in repeat
section.” Today, after extensive reviews of the available evidence by bodies such as
the Royal College of Obstetricians and Gynaecologists (RCOG),” the American
College of Obstetricians and Gynecologists (ACOG),” the National Institute for
Health and Care Excellence (NICE)* and the Cochrane Collaboration,” and the
drive by the WHO to try to reduce rates of caesarean section worldwide,' VBAC
has again become a safe choice for many women who have had one or two
previous caesarean sections.

Overall success rate for VBAC quoted by the RCOG, NICE and ACOG is
between 60% and 90%, with multiple factors significantly influencing an individ-
ual’s chance of success (Table 6.2).°~
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Table 6.2 Factors that influence the chances of a successful VBAC>*

Factors for successful VBAC Factors against successful VBAC
Previous vaginal birth (87-90% chance of Previous caesarean section(s) indication was
successful VBAC) for labour dystocia

Spontaneous labour Increased maternal age

Indication for previous caesarean was elective for Non-white ethnicity

breech presentation No previous vaginal birth

Over 40 weeks gestation

Maternal obesity

Short stature

Male infant

Pre-eclampsia

Short inter-pregnancy interval (< 2 years)
Neonatal macrosomia (> 4000 g)
Augmented or induced labour

Previous caesarean section performed at a
preterm gestation

No epidural analgesia during labour

Although the Cochrane review identified no level 1 evidence to guide clinicians
and women when making decisions regarding mode of delivery after previous
caesarean section,” attempts have been made to devise decision-making aids using
scoring systems to quantify the individual probability of a successful VBAC.™*
These systems use factors such as those in Table 6.2 to give a percentage chance of
successful outcome for VBAC, and were developed from observational data on the
outcomes of deliveries after previous caesarean sections. There is also some
evidence, from a further observational study using one of these scoring systems,
that women with less than a 60% chance of a successful VBAC have a higher rate
of morbidity than those undergoing a planned elective section.’

CONTRAINDICATIONS TO VBAC

Women who have previously had a classical caesarean section should be advised
that it is recommended they have a repeat elective caesarean section due to the
higher risk of uterine rupture (2-9%) if the incision was a high vertical incision
along the complete length of the body of the uterus. The risk of rupture for low
vertical incisions and those who have had J-shaped’ or ‘inverted T’ incision in the
lower segment also have a higher risk of rupture of approximately 2%.’
Myomectomy and other complex uterine surgery may also lead to higher rates
of uterine rupture, although data regarding the specific risks are lacking.” Advice
should be sought if possible from the surgeon who performed the uterine surgery.

PREVIOUS CAESAREAN SECTION 85



RISKS OF VBAC VERSUS ELECTIVE LSCS

The RCOG recommends that women should be informed antenatally about the
risks of VBAC and planned elective LSCS, as shown in Table 6.3.”

There is no statistically significant difference in the rate of hysterectomy,
venous thromboembolism or maternal death between VBAC and planned LSCS.
However, the majority of the morbidity associated with VBAC occurs when it is
unsuccessful and an emergency LSCS is required.2 In these cases there is a
significantly increased risk of uterine rupture, scar dehiscence, hysterectomy, blood
transfusion and endometritis.”’

When considering the risks associated with uterine rupture, it should be noted
that there are significant discrepancies in the literature regarding the definition of
uterine rupture and uterine scar dehiscence, which leads to difficulties in compar-
ing rates of rupture between studies.” Some studies did not differentiate between
asymptomatic scar dehiscence and catastrophic uterine rupture, whereas others
only included cases where a catastrophic rupture had taken place.’

There is limited information regarding the risks associated with VBAC for
women who have had two previous LSCS. However, the data suggest the risk of
uterine rupture is not significantly different from women with one section,”
although the rates of blood transfusion and hysterectomy appear to be greater.’
Overall the chances of successful VBAC after one or two LSCS appears to be
similar, and therefore VBAC is a possible option for some women who have had
two LSCS.” Careful discussion regarding the paucity of good-quality evidence
should take place, and a decision for VBAC in these women should be made with
the involvement of a senior clinician. The operative notes of the second section
should be reviewed to assess for any evidence of a particularly thin lower segment,
extensions in the uterine wound at section, dense adhesions, bladder damage or
suspected scar dehiscence. Any suggestion of such problems should prompt the
clinician to advise against VBAC.

Table 6.3 Risks of VBAC and planned elective LSCS

Complication Level of risk for planned Level of risk for planned
VBAC LSCS

Uterine rupture 0.22-0.74% 0

Blood transfusion 1.7% 1%

Endometritis 2.89% 1.8%

Perinatal mortality* 0.24% 0.093%

Intrapartum HIE 0.078% 0

Neonatal respiratory 2-3% 3—4%

morbidity

* The increase in perinatal mortality for VBAC is thought to be mainly due to the increased rate of stillbirth
after 37 weeks.
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Planned repeat caesarean section

In choosing a repeat LSCS, consideration should be given to the woman’s plans for
family size, as the risk of morbidly adherent placenta, accreta or percreta, increases
for each additional section. For accreta the risk after a second section is 0.31%,
rising to 3.49% after five sections. This risk is further increased if placenta praevia
is also present: 11% after two sections up to 67% after five. The risk of hysterec-
tomy, bladder injury and blood transfusion also increases significantly for each
additional section a woman undergoes.”’

Currently, elective caesarean sections are usually recommended to be under-
taken from 39 weeks gestation to reduce the risk of neonatal respiratory problems
(transient tachypnoea of the newborn and respiratory distress syndrome)
although a recent small randomized controlled trial (RCT) has suggested that
the risk of respiratory problems in neonates delivered by elective LSCS before
39 weeks may have been overestimated in previous studies. At present it is also
recommended that if an elective caesarean section is performed before 39 weeks,
steroids for fetal lung maturity should be given.’

If a woman choses a repeat caesarean, a plan should be made in case labour
starts before the planned section date. This should be documented in the notes and
confirmed if the event occurs. Women should be made aware of the potential
additional risks of performing a repeat LSCS in advanced labour, especially if there
are no concerns for fetal wellbeing or uterine rupture, and that if she were to attend
the labour suite already in advanced labour, the safest option might be to continue
with the VBAC instead of reverting to planned caesarean section.’

Figure 6.1 shows a care algorithm for the antenatal care of women with a
previous caesarean section.

Special circumstances
PRETERM DELIVERY

Women with a previous LSCS who are at higher risk of preterm labour should be
made aware that there is no significant difference in the risks associated with
VBAC and the chances of success if labour occurs before 37 weeks, and in fact the
risk of uterine rupture may be lower than with VBAC at term.” From the available
evidence there also appears to be no difference between preterm VBAC and
elective repeat LSCS in terms of neonatal outcome.”

MULTIPLE PREGNANCY

In women with twins, no difference in the outcome of VBAC has been found when
compared to women with singleton pregnancies.” Both maternal and neonatal
risks associated with VBAC are no more likely to occur with twin gestations,” and
therefore it is possible for a woman with twins to undergo trial of labour after a
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Antenatal clinic — first trimester
Discussion regarding mode of delivery after
review of available information

Provide written information on risks
and benefits of each

T

Suitable for VBAC or planned Suitable for planned repeat
repeat LSCS caesarean section only

/

Ultrasound scan
at 19-20 weeks to Ultrasound for
include placental placental
localization Low-lying | |ocalization at 32
placenta weeks
Offer referral to ‘VBAC
workshop’/counselling
by specialist midwife No low- | o longer low-lying
with an interest in VBAC lying
placenta

Arrange further investigations
for morbidly adherent placenta

See in antenatal clinic to
counsel regarding risks of
morbidly adherent placenta and
arrangement for delivery

Antenatal clinic — third trimester

Confirm plan for mode of delivery

Planned VBAC Planned Caesarean Section

Document plan in notes
Book date

Document plan if labour starts before
the date of planned caesarean section

Ensure patient aware of recommendations
for labour; continuous fetal monitoring,
regular cervical assessment to

ensure progress Make arrangements for additional
necessary personnel if anticipated
problems, e.g. difficult surgery, morbidly
adherent placenta

Document plan regarding induction
of labour

Figure 6.1 Suggested care algorithm for the antenatal care of women with a previous
caesarean section. A black and white version of this figure will appear in some
formats. For the colour version, please refer to the plate section.

previous caesarean section, especially if labour occurs spontaneously or if she has
had a previous vaginal birth.

INDUCTION AND AUGMENTATION OF LABOUR

As previously alluded to, the chances of successful VBAC are significantly lower if
labour is induced.”” A woman with a previous LSCS for dystocia, who has never
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had a vaginal birth and has a BMI above 30, has only an estimated 40% chance of
successful VBAC if induced.” Given that morbidity from unsuccessful VBAC is
significantly greater than from planned repeat LSCS, if the chances of successful
VBAC are less than 60%, planning induction of labour in these women should be
considered very carefully.”

Induction or augmentation of labour carries a significantly increased risk of
uterine rupture.” Data from the RCOG Green-top Guideline for VBAC suggests a
2-3-fold increase in rupture and a 1.5-fold increase in emergency LSCS rate when
labour is induced or augmented.” Prostaglandins have the highest risk of uterine
rupture (2.24%), although this may depend on the specific prostaglandin used;
misoprostol carries the highest risk and therefore should be avoided as an induc-
tion agent in the third trimester.” Use of prostaglandins followed by oxytocin
appears to increase the risk of rupture when compared with the single use of either
agent.” The evidence for induction of labour after previous LSCS when the cervix is
unfavourable is limited and conflicting, with some studies evaluated by ACOG
indicating an increased risk of rupture or unsuccessful VBAC, while others have
shown no significant difference.”

EXTERNAL CEPHALIC VERSION (ECV) AFTER PREVIOUS LSCS

By reducing the incidence of breech presentation at term, ECV lowers the overall
rate of LSCS. Despite the theoretical risk of scar rupture during ECV in a woman
who has had a previous LSCS, the chance of successful ECV is thought to be
similar to that in women without a uterine scar.” ECV is therefore not an absolute
contraindication,” although data are limited.

WHEN THERE IS DISAGREEMENT BETWEEN THE CLINICIAN
AND WOMAN REGARDING MODE OF DELIVERY AFTER
PREVIOUS CAESAREAN SECTION

There may be instances when a woman and her clinician significantly disagree
about the recommended plan for delivery after a caesarean section. Examples
could include a woman who is certain she wishes to go ahead with a trial of labour
after three previous sections or when significant trauma such as a large extension
occurred or a J-shaped incision was made at previous section. In these cases, the
clinician should offer the woman a second opinion from a colleague either in the
same unit or from a unit close by. The ultimate decision regarding the mode of
delivery remains hers if she is deemed to have full mental capacity. Details of the
discussions and counselling that have taken place should be fully documented in
the medical notes, and the woman should be advised that the trial of labour should
take place in a unit with facilities to manage potential catastrophic complications
such as uterine rupture, with experienced surgeons and cell salvage.”
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DELIVERY AFTER INTRAUTERINE FETAL DEATH IN THE
SECOND TRIMESTER, OR TERMINATION OF PREGNANCY
IN THE SECOND TRIMESTER, IN A WOMAN WITH A
PREVIOUS LSCS

In the UK, misoprostol is the most commonly used agent to facilitate delivery after
an intrauterine fetal death or for termination in the second trimester. However,
when used in the third trimester it has been shown to significantly increase the risk
of uterine rupture.” The data for the second-trimester deliveries was reassuring,
however, and no significant difference in risk of rupture for women with or
without a scarred uterus (less than 1%) was found.”

Reviewing local practice

As discussed, evidence on the safest mode of delivery for women with one or two
LSCS is based largely on observational studies, rather than level 1 RCTs. It is
important when counselling these women that local data are available when
delivery options are discussed. Units should monitor their management of:

e caesarean sections in women with a previous LSCS: elective and emergency
e ECV rates: uptake and success

e VBAC rates: uptake, success, complications

These monitoring processes allow units to evaluate their services and care for
women with a previous caesarean section, and help to identify areas where
improvements need to be made, such as availability of VBAC workshops or
training junior staff in counselling for mode of delivery.

Key summary points

o Endeavour to obtain as much information as possible about the previous
caesarean section.

e Mode of delivery: VBAC and planned LSCS appear to be equally safe (from the
evidence available) for a woman who has had a previous LSCS and has a
singleton pregnancy with cephalic presentation and a straightforward antenatal
course in her current pregnancy.

o It is important to take into account the woman’s preference for mode of
delivery, her attitude towards risk, and her motivation for a particular mode of
delivery.

o Ensure the location of the placenta is identified in the antenatal period, and
that if placenta praevia is present further investigations for accreta are
arranged.

o The decision regarding mode of delivery should be clearly documented in the
medical and handheld notes.
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7 Common medical
disorders in pregnancy
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7.1 ANAEMIA

Shehnaaz Jivraj

Background and clinical relevance

Iron-deficiency anaemia is the most common cause of anaemia worldwide. This
review focuses on the management of iron-deficiency anaemia with a brief over-
view of the management of megaloblastic anaemias. It is compiled using standards
set out by the National Institute for Health and Care Excellence (NICE) and the
British Committee for Standards in Haematology (BCSH).

Only 15% of dietary iron is absorbed. Physiological iron requirements are three
times higher in pregnancy than in menstruating women, increasing as pregnancy
advances.'

Plasma volume increases by up to 15% by the end of the first trimester and by
up to 50% by 34 weeks of pregnancy. There is a concomitant increase in red blood
cell production which continues throughout pregnancy. However, a greater expan-
sion of plasma volume relative to the increase in haemoglobin mass and erythro-
cyte volume is responsible for physiological or dilutional anaemia observed in
healthy pregnant women.”

The fetal effects of anaemia range from intrauterine growth restriction, prema-
turity, infection and preterm rupture of membranes to intrauterine fetal death.
Maternal consequences of anaemia include reduced physical and mental perform-
ance, reduced immunity, tiredness and an increased risk of postpartum haemor-
rhage and the need for blood transfusion.” It is for this reason that NICE
recommends that all pregnant women should be offered screening for anaemia.
This should take place early in pregnancy at the booking appointment, and at 28
weeks. This allows enough time for investigation and treatment if anaemia is
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detected. The normal UK lower limit for haemoglobin (Hb) in pregnancy is 11 g/dL
in the first trimester and 10.5 g/dL at 28 weeks, and 10 g/dL in the postpartum
period. Haemoglobin levels lower than this should be investigated, and iron
supplementation considered if indicated. Iron supplements are not recommended
routinely for all pregnant women, as they do not benefit the mother’s or fetus’s
health and may have unpleasant maternal side effects such as gastric irritation and
altered bowel habit."

Treatment
ORAL IRON SUPPLEMENTS

When iron-deficiency anaemia is suspected on a full blood count, a trial of oral
iron should be considered for 2 weeks, with an increment in haemoglobin demon-
strated as a positive result. Thus a trial of oral iron can be used both as a diagnostic
test and for treatment. Women with a known haemoglobinopathy should have
serum ferritin checked, and they should be offered oral iron supplements if their
ferritin level is < 30 pug/L. The recommended dose is 100-200 mg of elemental oral
iron daily (Table 7.1.1). Appropriate advice on correct administration should be
given to optimize absorption. Ideally, iron should be taken on an empty stomach,
1 hour before meals with a source of vitamin C. Antacids should be avoided. Foods
rich in fibre and calcium slow absorption, as do coffee and caffeinated tea. In case
of nausea or epigastric discomfort, lower doses of iron should be tried.

Once the haemoglobin is normalized, iron supplements should be taken for
3 months antenatally and 6 weeks postpartum.

Non-anaemic women (with a normal haemoglobin) who have a ferritin level of
< 30 pg/L should also be offered oral iron supplements. Such women should be
given 65 mg/day of elemental iron, and serum ferritin and haemoglobin repeated
after 8 weeks.

Anaemic women may require additional precautions for delivery, such as
delivery in a hospital setting, intravenous access, active management of the third
stage of labour, plans for managing postpartum haemorrhage and blood group
and save.

Table 7.1.1 Oral iron preparations’

Iron salt Dose per tablet Elemental iron
Ferrous fumarate 200 mg 65 mg
Ferrous gluconate 300 mg 35 mg
Ferrous sulphate (dried) 200 mg 65 mg
Ferrous sulphate 300 mg 60 mg
Sodium feredetate (Sytron) 190 mg / 5 mL elixir 27.5mg /5 mL
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Postpartum women with a haemoglobin < 10 g/dL should be given
100-200 mg of elemental iron for 3 months with a repeat full blood count (FBC)
and ferritin at the end of therapy to ensure Hb and iron stores are replete.

The World Health Organization (WHO) recommends universal supplemen-
tation with 60 mg/day of elemental iron from booking.” While this recommenda-
tion may be applicable in resource-poor settings, routine supplementation for all
women in pregnancy is not recommended because of adverse fetal effects demon-
strated in some studies.’

PARENTERAL IRON

Intravenous iron offers a rapid repletion of iron stores and raises haemoglobin
levels over a short period of time. Compared to a blood transfusion it has a shorter
infusion time (30 minutes vs. 2-4 hours per blood bag), is more cost-effective and
has a lower risk profile. Parenteral iron should be considered from the second
trimester onwards and during the postpartum period for women with confirmed
iron deficiency who fail to respond to or are intolerant of oral iron.”

The preparations available in the UK are shown in Table 7.1.2. The different
preparations have not been compared to each other in pregnancy. Iron III carboxy-
maltose (Ferinject) has an advantage of single intravenous administration using a
standard dose of 1000 mg. Anaphylactic reactions can occur extremely rarely —
6 out of 10,000,000 vials used. Facilities for resuscitation and management of
anaphylaxis should be available at hand.

Contraindications include first trimester of pregnancy, liver disease, active
bacteraemia, anaemia not attributable to iron deficiency or conditions of iron
overload such as haemosiderosis or haemochromatosis. Occasionally, side effects
such as metallic taste, nausea, vomiting, headache, hypotension, muscular pain,
fever and flushing have been reported. Ferinject should not be administered
concomitantly with oral iron preparations (oral iron therapy should not start
earlier than 5 days after the parenteral iron). An FBC should be checked 2 weeks
after the infusion (for antenatal patients) prior to considering a second dose or
restarting oral iron supplements. For postnatal patients the interval should be
6 weeks (less if the patient is symptomatic).

Table 7.1.2 Parenteral iron preparations

Generic name Proprietary name
Iron (II1) hydroxide dextran complex Cosmofer

Iron (I11) hydroxide sucrose complex Venofer

Iron (IIl) carboxymaltose Ferinject

Iron (II1) isomaltoside Monofer
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Table 7.1.3 Indications for measuring serum ferritin’

Anaemic women where estimation of iron stores is necessary
Known haemoglobinopathy

Prior to parenteral iron replacement

Non-anaemic women with high risk of iron depletion

Previous anaemia

Multiparity > para 3

Consecutive pregnancy <1 year following delivery

Vegetarians

Teenage pregnancies

Recent history of bleeding

Non-anaemic women where estimation of iron stores is necessary
High risk of bleeding

Women for whom a blood transfusion is absolutely unacceptable, e.g. on religious grounds

SERUM FERRITIN

While the routine use of ferritin as a measure of anaemia is not cost-effective,
indications exist for measuring serum ferritin to assess iron stores (Table 7.1.3).
Women with low iron stores are likely to become anaemic more quickly and so
should have treatment to replenish iron stores.

BLOOD TRANSFUSION

This should be reserved for those with risk of further bleeding, imminent cardio-
vascular compromise or symptoms requiring immediate attention. This should be
underpinned by local guidelines and clear patient information.

Megaloblastic anaemias

Most megaloblastic anaemias result from a lack of either vitamin B, or folate. One
cause of megaloblastic anaemia in the UK is pernicious anaemia, in which lack of
gastric intrinsic factor resulting from an autoimmune gastritis causes malabsorp-
tion of vitamin Bj,. Apart from dietary deficiency, all other causes of vitamin B,
deficiency are attributable to malabsorption.

Hydroxocobalamin is the choice of vitamin By, for therapy. It is retained in the
body longer than cyanocobalamin and thus for maintenance therapy can be given at
intervals of up to 3 months. For vitamin B, deficiency, one recommended regime is to
give 1 mg hydroxocobalamin by intramuscular injection three times a week for 2
weeks, followed by 1 mg at 3-monthly intervals. The initial 2 weeks of therapy should
replenish deficiency, and subsequent 3-monthly injections prevent deficiency.

In folate-deficient megaloblastic anaemia daily folic acid supplementation for
4 months (5 mg once daily) brings about haematological remission and replenishes
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body stores in most instances. Folic acid should not be used in undiagnosed
megaloblastic anaemia unless vitamin B, is administered concurrently, otherwise
neuropathy may be precipitated.

For the prevention of neural tube defects, folic acid 400 pg once daily is recom-
mended for all women until 12 weeks of pregnancy. High-risk groups — namely, sickle
cell disease, malabsorptive states such as coeliac patients, diabetic women, obese
women and those with a personal (including partner) or family history of neural tube
defects — are recommended folic acid 5 mg once daily until 12 weeks of pregnancy.
Sickle cell patients should continue this throughout pregnancy.®

Key summary points
e Anaemia is a global problem.

e A 2-week trial of oral iron when iron deficiency is suspected is both diagnostic
and therapeutic.

e Women with low ferritin but normal haemoglobin should have their iron
stores replenished.

o Consideration should be given to parenteral iron in women close to delivery, or
if oral iron is not tolerated.

o Blood transfusion has a role and should be backed by local policies and
informed consent.
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7.2 ENDOCRINE DISORDERS

Priya Madhuvrata

Diabetes
BACKGROUND

Diabetes is a disorder of carbohydrate metabolism that requires immediate
changes in lifestyle. Approximately 2-5% of pregnancies per year in England and
Wales involve women with diabetes." Pre-existing type 1 and type 2 diabetes
account for 0.27% and 0.10% of births, respectively. The average prevalence of
gestational diabetes mellitus (GDM) in England and Wales is approximately 3.5%.
Insulin-dependent diabetes mellitus (IDDM, type 1) tends to present in children or
young adults who are of normal weight. In contrast, non-insulin-dependent
diabetes (NIDDM, type 2) occurs in an older and often overweight population.

EFFECT OF PREGNANCY ON DIABETES

Women with IDDM require increased doses of insulin during pregnancy, as
pregnancy is a state of relative insulin resistance. Hormones secreted largely by
the placenta, which include human placental lactogen, glucagon and cortisol,
antagonize the effects of insulin. Often, by term, insulin requirements are two-
fold greater than pre-pregnancy. As a result of tighter glucose control, episodes of
hypoglycaemia are more common during pregnancy. Most women with nephro-
pathy will experience no deterioration in renal function during pregnancy,
although pregnancy may accelerate progression to end-stage kidney disease in
some women with moderate to advanced diabetic nephropathy. Pregnancy appears
to cause a worsening of diabetic retinopathy, which is more likely in women with
more severe retinopathy, poor glycaemic control and hypertension.

EFFECT OF DIABETES ON PREGNANCY

Diabetes in pregnancy is associated with an increased incidence of complications
(Table 7.2.1). There is an increased risk of congenital abnormality, two- to five-fold
greater than in non-diabetic pregnancies, particularly cardiac, renal and neural
tube defects. Sacral agenesis, which is specific to diabetic pregnancies, is rare. This
increased risk of abnormality is related to maternal hyperglycaemia during
embryogenesis and may be correlated with glycosylated haemoglobin. This empha-
sizes the importance of pre-pregnancy care to obtain optimal glycaemic control
prior to conception. Miscarriage is more common in poorly controlled diabetics.
Macrosomia is associated with poorly controlled disease but can occur in preg-
nancies with good glycaemic control, and intrauterine growth restriction is associ-
ated with women with microvascular disease.
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Table 7.2.1 Adverse effects of diabetes on pregnancy

Congenital abnormality
Miscarriage

Pre-eclampsia

Preterm labour

Unexplained intrauterine death
Intrauterine growth restriction

Fetal macrosomia
» shoulder dystocia

o polyhydramnios

o increased caesarean section rate

» increased risk of metabolic disturbance in the fetus
Increased perinatal and neonatal mortality rates
Infection — urinary tract infection, vaginal candidiasis

Diabetic pregnancies are associated with increased perinatal and neonatal
mortality rates about five times that in the general maternity population. With
improvements in management and advances in neonatal care, the perinatal mor-
tality in pregnancy complicated by diabetes has been reduced. However, the risk of
unexplained intrauterine death, particularly in the late third trimester, remains.

MANAGEMENT OF DIABETIC PREGNANCY

Pre-pregnancy care

Pregnancy should be planned, and good contraceptive advice and pre-pregnancy
counselling by a multidisciplinary team are essential. Good glycaemic control
before conception and continuing this throughout pregnancy will reduce the risk
of miscarriage, congenital malformation, stillbirth and neonatal death. The target
for pre-pregnancy glycaemic control for most women should be an HbAlc < 7%
(53 mmol/mol), although lower targets of HbAlc may be appropriate, as this is
likely to reduce congenital malformations."

Folic acid (5 mg/day) should be taken in the pre-conception period until
12 weeks of gestation to reduce the risk of having a baby with a neural tube
defect. Women should be offered a meter for self-monitoring of blood glucose, to
include fasting and a mixture of pre- and postprandial levels.'

Metformin and glibenclamide could be used in the pre-conception period and
during pregnancy. All other oral hypoglycaemic agents should be discontinued
before pregnancy and insulin substituted. Statins, angiotensin-converting enzyme
(ACE) inhibitors and angiotensin receptor blocking medications should be discon-
tinued before conception or as soon as pregnancy is confirmed. Retinal assessment
and renal assessment should be offered before discontinuing contraception."”
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Antenatal management

Antenatal care should be provided by a multidisciplinary team, led by a named
obstetrician and physician with an interest in diabetes, and including a diabetes
specialist nurse, diabetes specialist midwife and dietician.

Insulin therapy will require to be adjusted, usually switching from twice daily
insulin to basal bolus regime. This usually takes the form of short-acting insulin
preprandially before breakfast, lunch and dinner with intermediate or long-acting
insulin in the morning and at night-time. Women should aim to keep fasting blood
glucose between 3.5 and 5.9 mmol/L and 1-hour postprandial blood glucose below
7.8 mmol/L during pregnancy." Women should be advised to test for ketonuria or
ketonaemia if they become hyperglycaemic or unwell, to rule out diabetic
ketoacidosis.

Hypoglycaemia is a relatively common occurrence, especially when tight dia-
betic control is the aim, and it is important that both the woman and her partner
are aware of this risk and how to remedy the situation, using intramuscular
glucagon injections when she is unable to eat. A low glycaemic index (GI) diet,
exercise and calorie restriction in obese women improve glycaemic control.

Retinal assessment should be offered following the first antenatal clinic
appointment and again at 28 weeks if the first assessment is normal. If any diabetic
retinopathy is present, an additional retinal assessment should be performed at
16-20 weeks. Renal assessment should be arranged at the first contact in preg-
nancy. If serum creatinine is abnormal (> 120 pmol/L) or if tota