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FOREWORD

FOREWORD

by FRANK A. CHERVENAK
President Elect of World Association of Perinatal Medicine (WAPM)
Given Foundation Professor and Chairman

New York Presbyterian Hospital
Weill Cornell Medical College

The most perilous journey in everyone’s life is the joumey from conception through the
perinatal period. During the past generation, in the developed countries, tremendous ad-
vances have been made in perinatal medicine, both before and after birth. To optimize
the care of fetal and neonatal patients, all perinatologists should practice medicine to the
highest standards of care. Such standards are constantly evolving and require excellent
clinical judgement to compliment the best available evidence.

Unfortunately the situation in the developing countries is very different. The above men-
tioned advances, have only been applied partially in those regions, so the rates of mater-
nal and perinatal mortalities continue to be very high.

Such dramatic situation of the maternal and infant health in those countries, obbligues as
to elaborate guidelines and clinical recommendations adapted to the resources and possi-
bilities of the Health Systems in those geographical areas. Of course, the aim is to obtain
the best possible perinatal results with the intelligent application of the scarce present
means. And definitively this is also the objective of this book.

To compile the best available evidence in a readable and clinically useful, succinct man-
ner, is a challenge for the brightest minds in the field. The Editors J. M. Carrera, X. Carbo-
nell, and E. Fabre have coordinated such an effort, utilizing the talents of the foremost
obstetricians and neonatologists that the world has to offer. Countless hours of literature
review, discussion, and synthesis were necessary to produce the outstanding result.

The fjrst section introduces the work with an overview of important background topics,
such as terminology and statistics that set the stage for later sections. Pregnancy is then
covered by addressing the spectrum of topics that affect the fetal patient. The section on
labor and operative obstetrics deals with labor and delivery issues, which are especially
important in the increasing medical-legal environment. The puerperal period follows with
a discussion of the important complications which may occur. Focus is then directed on
the low-risk and high-risk neonatal patient. The volume ends with an original and challen-
ging section on recommendations to diminish both maternal and perinatal mortality.

«Recommendations and Guidelines for Perinatal Medicine» is an intemational tour-de-for-
ce that should be read by every physician and health care provider who cares for maternal,
fetal, and neonatal patients. The world of perinatal medicine is grateful to Drs. Carrera,
Carbonell, and Fabre and the many authors for their commitment and devotion to this
project and the evolving challenge of improving perinatal medicine throughout the
world.

New York, July 2007
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PREFACE

PREFACE

by JosE M. CARRERA

Chairman of the Solidarity Committee of the World Association
of Perinatal Medicine (WAPM)

Secretary General of WAPM
President of MATRES MUNDI INTERNATIONAL

The decision to write and publish this work was taken by the Board of the World Associa-
tion of Perinatal Medicine (WAPM) at it ordinary meeting held in Prague (Czech Republic,
May 2006). At this meeting, MATRES MUNDI INTERNATIONAL, WAPM’s solidarity agen-
cy, was entrusted with taking all the necessary steps to make this project a reality. The
decision arose from the WAPM'’s desire to provide perinatologists in developing countries
with a useful tool for laying down suitable guidelines for health care workers on maternal
wards.

Readers thus have before them a very special book. Its title, «<Recommendations and Gui-
delines for Perinatal Medicine», is fairly self-explanatory. However, unlike other books of
its kind it is not addressed to obstetricians and neonatologists in developed countries, but
to mother and child health care professionals in low and medium-low income countries,
which in politically correct terms are known as developing countries. Therefore, in theory
at least, these guidelines should prove to be useful for perinatologists in most countries in
Africa, Asia, Australasia and Latin America.

Current existing guidelines may be divided into two categories: those for high income
western countries, which therefore describe state-of-the-art protocols that are completely
unattainable by professions in poor countries; and those based on recommendations issued
by the WHO and its agencies, which include very simple practices and procedures whose
sole objective is to prevent the dramatic mother and child health care scenario in low in-
come countries from deteriorating any further. As mentioned above, this work is so-
mewhat different as it should prove to be useful to between 60 and 70% of the world’s
population with limited resources whose health care professionals wish to practise Perina-
tal Medicine in a straightforward but effective manner. This explains why, as the reader
will find out, physiopathological treatises have been omitted, the description of the various
nosological case studies are intentionally straightforward, the recommended technologi-
cal resources are limited to the most accessible ones available, whilst emphasis has been
placed on the most practical aspects of perinatal practices. This does not however detract
from its high degree of scientific learning. To give just one very obvious example, the level
of technological sophistication does not go beyond ultrasonography, and on no account
are more complex, expensive diagnostic procedures included.

A doubtless riches of this book consist in the great number of prestigious perinatologists
(obstetricians and neonatologists, etc.) that have collaborated in it.

But this fact also conditions some of its weaknesses: overlaping, differences of criteria,
and above all several points of view concerning the desirable level of one text destineted
to the low o medium-low income countries. These circumstances have conditioned that
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the editorial coordinators have had to modify, change, amplify or parcial amputate the
text of some chapters in order to assure a minimal coherence. A necessary intervention
for which i personally ask for comprehension, tolerance and benevolence to the authors.

Just over one year ago, the collaboration between the WAPM and Matres Mundi made
possible the publication of a work entitled «Maternal and Infant Health in the World», whi-
ch was received with great interest not just by mother and child health care professionals
but also by humanitarian associations and agencies that work in the field of health. By
revealing the scandalous proportion of maternal and perinatal mortality and the sad reali-
ty of health care that prevails in the world’s poorest countries, this publication to some
degree contributed to the spirit of solidarity with these countries that has emerged. As a
result of this, MATRES MUNDI and scientific societies worldwide involved in mother and
child health care have drawn up an «Integral Plan for the Reduction of Maternal Mortality
in Central Africa», which is about to be implemented. Other projects will follow this one
that will progressively be set in motion in the most deprived areas in the world. This book
goes some way to forming part of the practical resources that have been devised for the
above-mentioned Plan, as it is widely believed that the good training of doctors, midwives
and nurses in developing countries is the key factor for improving mother and child health
care in these countries.

The authors who have made contributions to this work are all members of the World As-
sociation of Perinatal Medicine (WAPM), which is a scientific society that brings together
all of the perinatologists in the world. They therefore come from the four corners of
the earth. It is a telling fact that the Supervising Committee of this work is made up of the
leading figures on the WAPM Board and its International Council. These people are drawn
from the world’s most prestigious departments of obstetrics, neonatology and perinatal
medicine.

MATRES MUNDI INTERNATIONAL, the humanitarian association that acts as the WAPM’s
solidarity agency, sets the benchmark for NGOs worldwide that work in the field of mother
and child health care. It has deployed its infrastructures to ensure the publication of this
work. The financial backing needed was provided by ORDESA Foundation. The book will
therefore be available free of charge to all hospitals worldwide that request it. All mother
and child health care professionals in the world will also be able to download the full version
of the book from the Matres Mundi and WAPM websites at: www.matres-mundi.org and
www.wapm.info.

It cannot be too strongly stressed that this book is a good example of the synergies that
may be achieved between scientific institutions, humanitarian associations and benefit
foundations. It also illustrates how these synergies can bear fruit.

Thus, as the coordinating editor of this book, I wish to express my thanks to the institu-
tions that have made its publication possible and I am particularly indebted to the authors
and supervisors of the work. I hope that the efforts made live up to the expectations of
perinatologists in developing countries.

Barcelona, July 2007
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Terminology in perinatal
medicine

D. Orés Lopez | S. Rueda Marin | E. Fabre Gonzalez PART

INTRODUCTION

The term perinatology was introduced in 1936 by the German paediatrician Pfaundler to
define a period around the birth, characterize by a high fetal and neonate mortality, but with
death causes different from those observed in older infants!. Perinatal medicine has as aim
to improve the quality of life from its beginnings, through the fetal and newborn care.

A precise terminology is required in order to describe all the events associated with peri-
natal outcome. International comparison of perinatal and neonatal mortality and its com-
ponents is important. That information allows identifying problems, tracking temporal
and geographical trends and disparities and assessing changes in public health policy and
practice?.

TERMINOLOGY

DELIVERY

Delivery is the main event of perinatology, marking the end of the fetal life. Very high risk
is associated with the moment of delivery. Legal and medical implications forced to pay
attention at the definition criteria of delivery®.

Delivery: «The complete expulsion or extraction from its mother of a product of conception with a weight
of 500 g or more, regardless of the gestational age, whether or not the umbilical cord has been cut or the
placenta is attached’.»

Newborns that weights less than 500 g should not be included in the perinatal statistics. In
case of the birth weight was unknown, 500 g of fetal weight is assumed as 22 weeks of
gestation. If both birth weight and gestational age were unknown, a crown-heel length
of 25 cm is equivalent to 500 g.
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BIRTH WEIGHT

Birth weight is an important perinatal variable, strongly correlated with overall morbidity
and mortality outcomes. The highest mortality rate occurs in the newborns weighing less
than 1.000 g*. As it is an easy parameter to obtain, it is together, with gestational age, the
main data to record for perinatal statistics.

Birth weight: «Birth weight is defined as the first weight of the fetus or newborn obtained after birth. For
live births, birth weight should preferably be measured within the first hour of life before significant post-
natal weight loss has occurred. While statistical tabulations include 500 grams groupings for birth
weight, weights should not be recorded in those groupings. The actual weight should be recorded to the
degree of accuracy to which it is measureds.»

In order to study and predict bad neonatal outcomes, birth weight may be catalogue as:

LOW BIRTH WEIGHT
Birth weight less than 2500 g (up to and including 2.499 g).

VERY LOW BIRTH WEIGHT
Birth weight less than 1500 g (up to and including 1.499 g).

EXTREMELY LOW BIRTH WEIGHT
Birth weight less than 1.000 g (up to and including 999 g).

These definitions do not constitute mutually exclusive categories. Below the set limits they
are all-inclusive and therefore overlap.

GESTATIONAL AGE

Pregnancy control turns around the evolutionary process of fetal development. Gesta-
tional age at delivery is well correlated with perinatal morbidity and mortality. Only less
than one in ten births are preterm, but these newborns undergo almost two thirds of peri-
natal mortality. Even not been always feasible, it is very important define as more accu-
rately as possible the gestational age.

Gestational age: «The duration of gestation is measured from the first day of the last normal menstrual
period. We could express gestational age in completed days or completed weeks3.»

For the purposes of calculation of gestational age from the date of the first day of the last
normal menstrual period and the date of delivery, it should be borne in mind that the first
day is day zero and not day one; days 0-6 therefore correspond to «completed week zero»;
days 7-13 to «completed week one»; and so on. In order to avoid misunderstanding, tabu-
lations should indicate both weeks and days.

Measurements of fetal growth, as they represent continuous variables, are expressed in
relation to a specific week of gestational age (e.g. the mean birthweight for 40 weeks is
that obtained at 280-286 days of gestation on a weight-for-gestational age curve).
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Nowadays it is assumed that the ultrasound assessment is the best way to confirm the first
day of the last menstrual period. In case that ultrasound measurement or the date of
the last normal menstrual period are not available, gestational age should be based on the
best clinical estimate.

According to the gestational age at delivery, different periods of pregnancy may be de-
fined>:

PRE-TERM

When delivery occurs before 37 completed weeks (less than 259 days) of gestation.

TERM

When delivery occurs from 37 completed weeks to less than 42 completed weeks (259 to
293 days) of gestation.

POST-TERM

When delivery occurs after 42 completed weeks or more (294 days or more) of gestation.

PERINATAL PERIOD

Fetal life and early neonate life are the periods studied by perinatolgy.

Perinatal period: «The perinatal period commences at 22 completed weeks (154 days) of gestation. As it
has been said before, this is the time when birth weight is normally around 500 grams, and ends seven
completed days after birth3.»

Perinatal period is divided in:

PERINATAL PERIOD i

| NEONATAL PERIOD 3

22 wéeks Delfvery 7 days 28 days

FETAL PERIOD

The fetal period starts at 22 completed weeks (154 days) of gestation, and ends with
birth.

NEONATAL PERIOD

The neonatal period commences at birth and ends 28 completed days after birth. Neona-
tal period is also divided in:

EARLY NEONATAL PERIOD
Early neonatal period commences at birth and ends 7 completed days after birth.
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LATE NEONATAL PERIOD

Late neonatal period commences 7 completed days after birth and ends 28 complete days
after birth. It is important to remark that late neonatal period is not included in the perina-
tal period.

FETAL AND NEWBORN MORTALITY

Because of its high incidence, perinatal mortality is not everywhere perceived as a prob-
lem. Perinatal mortality is an important indicator of maternal care, and the quality of
obstetric and paediatric care available, playing an important role in providing the informa-
tion needed to improve the health status of pregnant women and newborns.

There are great differences in the way in which stillbirths and neonatal deaths are re-
corded. It is very important improve the quality of reporting and clinical diagnosis of
causes of perinatal death®.

Live birth: «Live birth is the complete expulsion or extraction from its mother of a product of conception,
irrespective of the duration of the pregnancy, which, after such separation, breathes or shows any other
evidence of life, such as beating of the heart, pulsation of the umbilical cord, or definite movement of
voluntary muscles, whether or not the umbilical cord has been cut or the placenta is attached; each prod-
uct of such a birth is considered liveborn3.»

Fetal death (stillbirth): «Fetal death is death prior to the complete expulsion or extraction from its
mother of a product of conception, irrespective of the duration of pregnancy; the death is indicated by the
fact that after such separation the fetus does not breathe or show any other evidence of life, such as beat-
ing of the heart, pulsation of the umbilical cord, or definite movement of voluntary muscles3.»

Intrauterine death occurs either before onset of labour, antepartum death, or during la-
bour, intrapartum death. While international attention and interventions focus on live-
born infants, stillborn infants have largely been overlooked. Stillbirths represent more
than half of perinatal deaths. More than one third of stillbirths take place intrapartum, du-
ring delivery, and are largely avoidable?.

Stillbirth
Stillbirth mortality rate = —— X 1.000
Total newborns

Intrapartum death rate is a very important indicator enabling health personnel to take the
most appropriate measures to prevent such deaths. Consequently the risk of an intrapar-
tum stillbirth is on average 14 times greater in developing than in developed countries,
increasing up to 17 times this value in the least developed countries”.

PERINATAL MORTALITY
The perinatal mortality covers the deaths ocurred during fetal period leading up to birth

and the first week of life. Deaths occurring in this period are largely due to obstetric
causes.
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Stillborn + Early neonatal death
Perinatal mortality rate = X 1.000
Total newborns

Perinatal mortality rate is one of the best perinatal health indicators, because:

® Death is a specific and easy recognisable event.

® The cause of death it is not needed to calculate it.

e Perinatal mortality rate groups together the stillbirths and early neonatal deaths.

On the other hand, perinatal mortality rate is not a precise indicator, since it ignores an
amount of factors associated with perinatal deaths:

® Gestational age and birth weight, main factors correlated with perinatal death, are not
reflected.

e Perinatal mortality rate does not give any information about the cause of death, and
avoidable deaths.

e There is a communication bias, due to lower than real registration of perinatal mortality
in many areas.

NEONATAL MORTALITY

Neonatal mortality relates to the death of live-born infants during the neonatal period,
which begins with birth and covers the first four weeks of life.

Neonatal mortality may be subdivided into early and late neonatal deaths. In developing
regions, the risk of death in the neonatal period is more than six times that of developed
countries. In the least developed countries, it is more than eight times higher?.

EARLY NEONATAL MORTALITY

Early neonatal mortality relates to the death of live-born infants during the first week of
life, which is also part of the perinatal period. Age at death during the first day of life, day
zero, should be recorded in units of completed minutes or hours of life. For the second
and followed days, age at death should be recorded in days®.

Early neonatal death
Early neonatal mortality rate = — X% 1.000
Live births

The majority of deaths occur soon after birth, some just before birth. All over the world,
early neonatal mortality represents about three quarters of neonatal mortality. Obstetric
origins of early neonatal deaths and stillbirth are similar.

LATE NEONATAL MORTALITY

Late neonatal mortality relates to the death of live-born infants during the period between
the first and fourth weeks of life. Late neonatal mortality is not part of the perinatal period.
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OTHER RECOMMENDATIONS

«World Health Organization recommends that, if possible, all fetuses and infants weighing at least 500 g
at birth, whether alive or dead, should be included in the statistics. The inclusion in national statistics of
fetuses and infants weighing between 500 g and 1.000 g is recommended both because of its inherent
value and because it improves the coverage of reporting at 1.000 grams and over. For international com-
parison, 1.000 g and/or 28 weeks gestation is recommended>®.»

The legal requirements for registration of fetal deaths and live births vary between and
even within countries. Cultural and religious backgrounds may affect the decision whether
to classify a delivery long before term as a spontaneous abortion or as a birth.

MATERNAL MORTALITY

The death of a mother is a terrible tragedy. Maternal mortality is one of the best parame-
ters in perinatal health evaluation.

Maternal mortality: «Maternal death is the death of a woman while pregnant or within 42 days of the end
of the pregnancy, irrespective of the duration and the site of the pregnancy, due to any cause related to or
aggravated by the pregnancy or its management, but not from accidental or incidental causes.»

The above definition requires that there be both a temporal and a causal link between
pregnancy and the death. When the woman died, she could have been pregnant at the
time, that is, she died before delivery, or she could have had a pregnancy that ended in a
live or stillbirth, a spontaneous or induced abortion or an ectopic pregnancy within the
previous 6 weeks. The pregnancy could have been of any gestational duration.

In addition, the death was caused by the fact that the woman was or had been pregnant.
Either a complication of pregnancy or a condition aggravated by pregnancy or something
that happened during the course of caring for the pregnancy caused the death. In other
words, if the woman had not been pregnant, she would not have died®.

Number of mother deaths
Maternal mortality ratio = — X% 100.000
Live births

When time is take into consideration:

LATE MATERNAL DEATH

Deaths occurring between 43 days and one year after abortion, miscarriage or delivery.
They can be due to direct or indirect causes. Identifying late maternal deaths makes it
possible to take into consideration deaths in which a woman had problems that began
during pregnancy, even if she survived for more than 42 days after its termination.

Maternal deaths can be subdivided into further groups:

DIRECT MATERNAL DEATHS

Those resulting from conditions or complications, or their management, which are unique
to pregnancy and occur during the antenatal, intrapartum or postpartum period.
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INDIRECT MATERNAL DEATHS

Those resulting from previously existing disease or disease developing during pregnancy
which was not due to direct obstetric causes, but which was aggravated by physiologic
effects of pregnancy. Examples of indirect deaths include epilepsy, diabetes, cardiac dis-
ease and hormone-dependent malignancies.

OTHER MATERNAL MORTALITY INDICATORS

LIFETIME BIRTHS PER WOMAN

The total fertility rate, defined as the number of children a woman would have if current
age-specific fertility rates remain constant throughout her childbearing years®.

PERCENT OF BIRTHS ATTENDED BY SKILLED PERSONNEL

Skilled personnel include doctors, nurses, and midwives!©.

LIFETIME CHANGCE OF DYING FROM MATERNAL CAUSES

The probability that a woman will die during her lifetime from causes related to pregnan-
cy and delivery. The measure combines the probability of becoming pregnant and the risk
of death from each pregnancy®.
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INTRODUCTION

Reproductive health is a state of complete physical, mental and social well-being and not
merely the absence of disease or infirmity, in all matters relating to the reproductive sys-
tem and to its functions and processes. Reproductive health therefore implies that people
are able to have a satisfying and safe sex life and that they have the capability to repro-
duce and the freedom to decide if, when and how often to do so. It also includes sexual
health, the purpose of which is the enhancement of life and personal relations': 2.

In fact, reproductive health affects the lives of women and men from conception to birth,
through adolescence to old age, and includes the attainment and maintenance of good
health.

Major changes are taking place in the area of maternal and child health all over the world.
The need for evaluation and information has, therefore, become increasingly apparent.
Research provides evidence of health care practices and interventions. Different ap-
proaches can be used for reviewing a wide range of aspects of health, but the general
principles in perinatology, are obviously the same as in other scientific fields>:

1. Identify the research question.

2. Acquire the information.

3. Analyze the information.

4. Apply the results and disseminate the findings.
5

Evaluate the actions

IDENTIFY THE RESEARCH QUESTION

The first step and a central methodological issue in all research actions, is identify the re-
search question. The research question must have genuine medical, social and/or scien-
tific value that the research methods used give a good chance of obtaining findings that
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are trustworthy, and that the value and quality of the new knowledge gained or set risks
to the subjects of participating in the study*. The final purpose of any research action in
medicine is to improve the health. All the actions executed during the research develop-
ment, should be distinguishable, justifiable, and compatible with the needs of the patient
or population.

A good medical research question must take in consideration®:

e Patient target. e Comparison (not always).

® Intervention to analyze. e Qutcomes.

ACQUIRE THE INFORMATION

Acquire the information is an important and unfortunately often difficult process in peri-
natology. Following steps could be helpful in collecting the information.

DEVELOPMENT OF THE RESEARCH PROTOCOL

Once the research question is well defined, a protocol plan should be considered. When
planning the investigation, a number of questions must be taken into consideration®:

® What is the objective of the study?

* How will cases be identified?

e Where and by whom will cases be examined?

®* How many cases are expected and what is the workload likely to be?
® What resources are available?

® Who can act on the results?

® What or who is the driver for change?

® Who are the key stakeholders?

It is essential that a good quality study report the exact enrolment procedures used by the
study investigators. Ideally, a study protocol should not only give the report for purposes
of inclusion or exclusion, instead, the clinical workup and diagnostic criteria need to be
described sufficiently well so that a reader would be able to replicate the study’s enrol-
ment procedures?.

Retrospective studies sometimes present more difficulties in preparing the research ap-
proach, because existing records may only document incompletely or inconsistently in-
formation. Prospective studies, particularly clinical trials, are more likely to employ uni-
form procedures for screening and enrolment.

Legal and ethical considerations are important when investigating perinatal events. Inves-
tigation protocol must always respect both. The laws and customs of a particular country
or culture can have a significant impact on the process of investigation, helping or hin-
dering access to information, the involvement of the population and professionals, the
conduct of the investigation, and the ways the findings are used®.
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DEFINE THE OUTCOMES

Objectives are an essential component in the aims of the research. In order to quantify the
purpose of the study, outcomes must be well choose in order to be powerful enough indi-
cators able to answer the research question.

Indicators are markers of health status, service provision or resource availability, designed
to enable the monitoring of service performance or programme goals'. An awareness of
an indicator’s inherent limitations is crucial to ensuring its effective use. Most importantly,
indicators should be regarded as indicative or suggestive of problems or issues needing
action. In some cases, indicators are measurements that have the power to summarize,
represent or reflect certain aspects of the health of persons in a defined population. In
other cases, they may simply serve as indirect or proxy measurements for information
that is lacking. Indicator must be able to «<measure progress» towards agreed goals. Sev-
eral indicators could be chosen to study the perinatal health status. As an example, United
Nation suggests the most important reproductive health indicators (table I).

Table I. Indicators for global monitoring of reproductive health.
The Millennium Declaration. United Nations’

—

. Total fertility rate.

. Contraceptive prevalence.

. Maternal mortality ratio.

. Antenatal care coverage.

. Births attended by skilled personnel.

. Availability of basic essential obstetric care.

. Availability of comprehensive essential obstetric care.
. Perinatal mortality.

. Prevalence of low birth weight.

o O oo N OO o B~ W N

—_

. Prevalence of positive syphilis serology in pregnant women.

—_
—_

. Prevalence of anaemia in women.

12. Percentage of obstetric and gynaecological admissions owning to abortion.
13. Reported prevalence of women with genital mutilation.

14. Prevalence of infertility in women.

15. Reported incidence of urethritis in men.

16. Prevalence of HIV infection in pregnant women.

17. Knowledge of HIV-related preventive practices.

A good outcome should answer to these questions?:

® Are the outcome measures meaningful?
® Are the outcome measures sensitive enough to detect important changes?

® How are outcomes going to be compared?

Best outcome as possible must be selected in order to answer the main research question
(table 1I).
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Table II. Characteristics of an optimum indicator2

Scientifically An indicator must be a valid, specific, sensitive and reliable reflection of that which it purports to

robust measure.

Valid An indicator must actually measure the issue or factor it is supposed to measure.

Reliable An indicator must give the same value if its measurement were repeated in the same way on the same
population and at almost the same time.

Sensitive An indicator must be able to reveal important changes in the factor of interest.

Specific An indicator must reflect only changes in the issue or factor under consideration.

Useful An indicator must be able to act as a «marker of progress» towards improved reproductive health status,
either as a direct or proxy measure of impact or as a measure of progress towards specified process goals.

Representative An indicator must adequately encompass all the issues or population groups it is expected to cover.

Understandable An indicator must be simple to define and its value must be easy to interpret in terms of reproductive
health status.

Accessible The data required should be available or relatively easy to acquire by feasible data collection methods that
have been validated in field trials.

Ethical An indicator must be seen to comply with basic human rights and must require only data that are consist-
ent with the morals, beliefs or values of the local population.

DATA COLLECTION

Contextual considerations primarily involve the source and method of data collection.
Deciding which of the approaches to use is influenced by two considerations, which level
is appropriate for the review, and what kind of cases will be studied. In terms of level, the
communities, health care facility, district, regional or national are the options. In choosing
which cases to study, a decision needs to be taken whether these will be outcomes or
processes. Not all locations are suited to reviewing all types of cases. In resource-poor
countries, it is unlikely to be possible to review severe complications or clinical practice at
the community level®.

Reliability of data depends on reliable reporting and recording. Underreporting and mis-
classification are common, originating both with the mother and with the recording
mechanism. The reason for underreporting may be due to tedious process of registration,
ignorance of requirements, or economical causes. Normally, live births are more likely to
be reported than stillbirths or early neonatal deaths. Stillbirth data are available for fewer
countries and are less consistent than early neonatal and neonatal mortality data?.

DATA SOURCES

It is important to identify what types of information are available. Health care planners,
managers and professionals have access to multiple sources and types of information use-
ful in planning the activities. Information could be obtained from different stratus. Popula-
tion-based data, as well as vital registration systems, can provide information on the
population as a whole. Routine health information activities and systems provide health
service-related information (table III).

Reliable vital registration is available for only about one third of the world’s population.
Many countries have information systems, which are useful for international reporting.
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Table lll. Different approaches to data sources

General population data Censuses or health surveys

Community identification Disease surveillance systems: government-run disease surveillance systems to
which certain specified diseases or conditions must be reported on a routine,
timely basis with obliged declaration.

Vital records Reporting of vital events refers to the outcomes of live births, such as the birth
and death of an infant or death later in life.

Facility-based surveys Patient records: from hospitals or other health care facilities. Offers trustable
information depending on the quality of health facilities.

Community-based surveys Verbal autopsy: a community-based case review (RAMOS).

Unfortunately, such systems in most developing countries are inadequate. International
comparability may be undermined, however, by variations in the reliability and heteroge-
neity of the basic data. The analysis of these sources should therefore be treated with a
certain degree of caution”.

DATA FORMS

Once the approach to implement is known, standardized questionnaires for data collec-
tion need to be developed. When developing the form, it is important to bear in mind the
purpose of the survey and have a clear understanding of what the plan is for analysing
the data. The forms should be developed and tested before the general implementation.

POPULATION SAMPLE

Bigger is not always better. The number of cases investigated will depend on the number
of cases identified and the resources available. The number should be large enough to
provide information on a variety of factors associated with death or severe morbidity and
to allow conclusions to be drawn.

ANALYSIS

The interpretation of reproductive health indicators is currently a challenge. Quantitative
and qualitative analysis must be done. Quantitative analysis shows which groups of the
population studied may be at higher risk, such as women from specific ethnic groups or
places of residence, or who have other characteristics in common. Qualitative analysis
provides more detailed information on the precise causes of the target for each individual.

Important bias can result where the analysis methodology does not reflect the study de-
sign. The key is to distinguish between real and artificial differences. Nevertheless, it is
important to bear in mind that explanations for change reflected by health indicators are
usually multiple and interrelated.

Some frequent errors arel:

® Low precision of sample.

e Changes in reporting bias over time.
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e Changes in procedures for data collection.

® Revisions in definitions and values related to health.

® Changes in the socioeconomic characteristics of the population.
® Long-term stability of aggregate levels of health statistics.

® Lack of data to control for confounding factors.

APPLY THE RESULTS AND DISSEMINATE
THE FINDINGS

All the work should be directed to taking actions. Action taken may depend on the ap-
proach used, who was responsible for the investigation, stakeholder involvement and the
findings of the analysis.

Science’s base is dissemination of the knowledge. A plan to disseminate the results of any
investigation should be determined in advance, although flexibility should be built in, par-
ticularly in the face of unexpected results. The format and dissemination of the report
depends on the circumstances in which it will be produced and the resources available.
The team involved in undertaking the work should be fully involved in developing and
implementing the recommendations.

EVALUATE THE ACTIONS

Last step of the process is evaluating the impact of the recommendations that were made.
The main purpose of evaluation is to consider if the process improved the perinatal
health, well-being and safety of pregnant women and their offspring.

The process can be evaluated by looking for improvements in the community, in the
health care system, or in society in general. Depending on what factors were found to be
responsible the morbidity and what actions were taken, different aspects of the overall
process might be evaluated.
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Health education
during pregnancy

PART L. S. Voto | M. J. Mattioli

INTRODUCTION

There are several situations not linked to the presence of different pathologies during ges-
tation, and often regarded as independent of medical care, which can significantly impact
the course of pregnancy and which are mainly associated with the patients’ mental health
and socio-cultural status.

In this context, Healthcare Education plays a crucial role within the routine prenatal visit.
It conveys basic information about lifestyle choices and attitudes to promote both the
mother’s and baby’s good health.

Additionally, Healthcare Education aims to encourage not only the mother but the whole
family to change old practices and acquire new behaviors to maintain a healthy lifestyle.
It should also advocate the active role of the father and other family members during pre-
natal care in order to attain the necessary emotional support for the mother and build
stronger bonds with the newborn.

HEALTH CARE DURING PREGNANCY
THE PRE-CONCEPTION VISIT

The pre-conception visit allows the healthcare provider to obtain information about sev-
eral physical, mental and social aspects as well as other everyday life issues which could
impact the future pregnancy and fetal development.

Its main objectives are:

® To diagnose the patient’s individual risks and/or those associated with her environ-
ment.

® To provide general health information to the future parents.
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® To give counsel regarding lifestyle changes.

® To warn about the possibility of having to progressively reduce the amount of physical
activity (work).

e To prescribe folic acid to prevent neural tube defects (NTD). Information about the ben-
efits of taking folic acid should be given to all future mothers. Those patients who had
babies with neural NTD should be advised of the higher risk of recurrence in their future
pregnancies and should be offered continued folic acid supplement!.

PRENATAL CARE

This is the time for healthcare providers to answer all the questions and queries that the
parents may have which may prevent them from fully enjoying pregnancy.

NUTRITION

This is a very important aspect of Healthcare Education. Nutrition excesses or deficits can
have serious consequences during gestation. An adequate nutrition plan should ensure
the normal growth and development of the fetus. The diet should be well balanced and
include four meals and two snacks a day. Overall weight gain should not exceed 10 to 12
kilograms and should be more pronounced during the last months of pregnancy, when
the fetus grows in volume.

Calories:
— Do not increase calorie intake during the first trimester of pregnancy.

— Increase 300 calories during the second and last trimesters of pregnancy.

— Emphasize that diets of less than 1,600-1,700 calories should not be followed due to
the possible production of ketonic bodies which produce psychomotor damage in the
fetus.

— The recommended percentages of macro nutrients in the Total Caloric Value are:

® Carbohydrates: 55% (increase intake of complex carbohydrates, grains, fruits and
vegetables).

® Proteins: 15% (recommended daily intake: 60 grams per day).

® Fat: 30% (increase intake of omega 3 and 6 fatty acids).

Water. Water intake is necessary due to the increment of blood and fluids during preg-
nancy. A daily intake of 2 liters of water promotes proper renal function and prevents in-
fections. The water requirement should be higher in patients engaging in strenuous physi-
cal activity.

Fiber. An adequate intake of fiber maintains the healthy peristaltic activity of the colon. A
diet that incorporates 25 to 35 grams of fiber daily prevents constipation, a condition that
is very common during pregnancy

Vitamins. Vitamins are essential for tissue metabolism, especially during growth. There-
fore, the requirement of vitamins increases during pregnancy. It is important to consider
the potential vitamin toxicity —the fetus could be more susceptible to this condition than
the mother.
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LIFESTYLE

For decades, the consumption of illegal drugs was linked to people morally weak, teenag-
ers, or criminals. Today, that concept proves to be obsolete, as illegal drugs consumption
is widespread among the population.

Several studies have shown that substances considered harmless to the mother could
have unwanted effects on the fetus. Prenatal exposure to alcohol, nicotine, and illegal
drugs has been associated with adverse perinatal outcomes.

Caffeine. It is recommended to limit the consumption of caffeine during pregnancy. Ex-
cessive intake can disrupt the heart and breathing rates of the fetus. Caffeine is known to
cross the placenta; therefore, its intake should not exceed 400 milligrams a day, at least
until definitive answers about its toxicity for the fetuses are found.

Alcohol. Alcohol drinking is embedded in our culture. This interferes with the efforts to
limit its consumption during and out of gestation. According to data provided by the Cen-
ter for Disease Control and Prevention (CDC)?, 13 % of pregnant women consume alcohol,
and 3% do it excessively (5 or more alcoholic beverages at a time) or frequently (7 or
more alcoholic beverages per week). Alcohol consumption during pregnancy can cause a
myriad of birth defects, ranging from those with little significance to lasting disabilities.

The term Fetal Alcohol Spectrum Disorders describes all disorders associated with fetal
exposure to alcohol before birth. The most serious one is the Fetal Alcohol Syndrome
(FAS), which presents with a combination of physical and mental birth defects. Its preva-
lence is estimated to be from 0.2 to 1.5/1,000 liveborns, which translates to 1,000 to
6,000 babies born with FAS per year. In addition, the CDC also estimates that the cases of
babies born with less significant complications (consequences) related to alcohol are
three-fold. FAS is one of the leading causes of mental retardation and the only one that is
completely preventable. Consumption of alcohol during pregnancy increases the chances
of spontaneous miscarriage, low weight births (less than 2,500 grams) and stillbirths.

It is likely that birth defects associated with alcohol intake (such as cardiac and facial
defects) are linked to its consumption during the first trimester of pregnancy. However,
alcohol consumption in any stage of pregnancy can negatively affect the brain as well
as growth. Since it has not been established what a «safe dose» of alcohol consumption
during pregnancy would be, it is imperative to advocate abstinence during the course
of pregnancy.

Tobacco. The CDC, in its report Births 20023, stated that in the USA, at least 11 % of preg-
nant women smoke. Moreover, it found that 12.2% of babies born to smokers suffered
from low birth weight (less than 2,500 grams), in contrast to 7.5% of babies born to non-
smokers.

Tobacco consumption is also linked to spontaneous abortion (genetically normal em-
bryos), placenta previa, placental abruption, premature rupture of membranes, preterm
delivery, intrauterine growth restriction, birth defects, and sudden infant death. It is also
responsible for 15% of all preterm deliveries, 20 to 30% of low birthweight newborns,
and a 150 % increase in global perinatal deaths.

Interventions designed to decrease tobacco consumption during pregnancy often result in
permanently quitting smoking, which reduces the risk of low birth weight by 20 % and of
preterm deliveries by 17 %“.
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Consequently, patients should be warned of the risks associated with smoking during
pregnancy. They should also be informed of the increased incidence of respiratory disor-
ders and sudden infant death in babies that grow and live in smoking households.

Illegal Drugs. The consumption of illegal drugs by pregnant women is unequivocally
associated with a clear increase in birth defects, such as cardiac and musculoskeletal
defects, and absence of limbs. In many cases it triggers miscarriages and stillbirths, or is
allied to malnourished newborns.

Although many studies have focused on the consequences of the exposure to high doses
of illegal substances, recent findings suggest that more attention should be given to fetal
exposure to low or moderate doses of those agents®.

Given that illegal drugs consumption is generally kept private, it is very likely that preg-
nant women will not talk freely about their addiction. This topic should be included in the
initial questionnaire of prenatal care visits.

The patients should be counseled about the risks that the consumption of illegal drugs
pose for the mother-to-be and the fetus. It is also important, as is in the case of tobacco
and alcohol consumption, to assess the roots of such behaviors, which are frequently as-
sociated to underlying social or family pressures or depression.

EXERCISE

Several studies suggest that regular exercise during pregnancy may carry many important
benefits not only for the mother, but for the fetus as well. For the mother, exercise would
help her control weight gain and the build-up of body fat, reduce the incidence of gesta-
tional diabetes and stress, and boost her feeling of well being. For the fetus, exercise
would control the build-up of body fat and enhance neurological development, both up to
5 years of age®.

The American College of Obstetricians and Gynecologists (ACOG)”- & drew up guidelines
on recommended exercise during pregnancy, which were later questioned on the basis of
lack of scientific evidence after a systematic revision carried out by Cochrane®.

ACOG GUIDELINES (1994)

® Given its beneficial cardiovascular, metabolic and biomechanical effects, regular exer-
cise is recommended to healthy women with low risk pregnancies.

e Exercise should be done regularly, three or more times per week, with a moderate in-
tensity that should not cause fatigue. If the patient exercised regularly before becoming
pregnant, she can follow a more intensive exercise regime.

e Exercise sessions must be of limited duration and intensity, and should be carried out in
an optimal environment with respect to hydration and nutrition.

® Each exercise session should be preceded by a warm-up period and followed by a sub-
sequent cool-down time.

® The type of exercise should minimize fetal risk and maternal injury. Stationary bicycles
and swimming are strongly recommended.

® Pregnancy complications or chronic diseases are relative or absolute contraindications
of physical activity.

RECOMMENDATIONS AND GUIDELINES OF PERINATAL MEDICINE 35



CHAPTER 3 | GENERAL PART | L. S. VOTO - M. J. MATTIOLI

WORK

Pregnant women are faced with the challenge of balancing a career and domestic duties,
such as caring for children and household chores, which are oftentimes more demanding
than their own job.

Many countries base the legislation that sets labor standards during pregnancy on the
provisions of the International Labor Organization (ILO). Treaty concerning the protection
of maternity (revised), 1952 (number 103), and the recommendation to protect materni-
ty, 1952 (number 95), which guarantee safe labor conditions and the right to maternity
leave for all the women in the world!©.

The medical recommendations proposed by ACOG and NIOSH (National Institute for
Occupational Safety and Health) concerning work during pregnancy can be grouped into
three different categories:

® «Healthy women who have no complications during their pregnancy, whose jobs do not
pose more risks than those of every day life, and who can work without interruptions up
to their labor day, and can return to work a few weeks after delivery without any compli-
cations» (Isenman and Warshaw, 1977). This is the scenary of the majority of the cases.

® Pregnant women who can continue to work but only after adjustments in their work
environment or modifications of their activities are carried out in order to eliminate all
risks to their pregnancies.

® Pregnant women who should not work by medical prescription, whose health care
providers consider their jobs a risk to their health or to that of their developing fetus.
Recommendations should not only specify the adjustments that need to be made at work,

but also a time frame for them to be completed and the date of the next prenatal visit.

These recommendations serve as guidelines for the health care professional, who can
categorize each patient and offer her appropriate advice.

The American Medical Association created the following recommendations for working
pregnant women.

® Take breaks every two hours

® Take a longer break and eat every four hours

¢ Drink plenty of fluids during the work day

® Change positions frequently while at work: sitting to standing and walking.

e Lifting heavy objects and bending down should be kept to a minimum

In July 2006, the First Consensus of Preterm Labor took place in Argentina, sponsored by
the Buenos Aires Society of Obstetrics and Gynecology (SOGIBA). Considering the rela-
tionship between work and pregnancy, the consensus argued for the importance of bed
rest. It is crucial to progressively reduce the hours of physical work during pregnancy. If

the job requires intense physical activity, and no modifications can be made, rest should
be prescribed.

ACCIDENT PREVENTION

The most serious injuries sustained by pregnant women are usually caused by automobile
accidents. It is vital to advise patients to drive carefully and always buckle up. The vertical
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band of the seat belt should be positioned between the breasts and the horizontal band
adjusted across the lap, avoiding any pressure on the abdomen. Air bags should not be
deactivated; it has been proven that air bags save lives. It is not the impact against the air
bags that causes injuries to the fetus, but the impact of the car crash itself.

If the pregnant woman is not driving, her safest place is sitting in the back seat, with the
seat belt on.

If the pregnant woman is involved in an car accident, she should never underestimate it,
as many fetal injuries may present with no clear symptoms, and especially if the accident
occurs after the sixth month of gestation.

MATERNITY READINESS PROGRAM

In May 2005, the Ministry of National Health (Argentina) crafted guidelines for maternity
readiness'!, a proposal that aims to bring together professionals of different areas (obste-
tricians, neonatologists, physical therapists, nutritionists, social workers and psycholo-
gists) in order to promote an interdisciplinary approach.

These guidelines suggest that the healthcare team should:

e Foster the patient’s self-care capabilities.
e Strengthen mutual support of parents and other members of the family.

e Protect the family environment where the new baby will grow.

Establish guidelines for baby care.

e Restore the woman’s leading role during delivery.
Consequently, the healthcare team will focus their work on three distinctive areas:

® Promotion of breastfeeding.
® Training and support for the parents-to-be.

® Training of the accompanying partner for the delivery room.

PROMOTION OF BREASTFEEDING

In the Experts Consensus of Geneva, in March 2001, the World Health Organization
(WHO) recommends breastfeeding exclusively for the first six months, and continuing
breastfeeding with a complementary diet up to two years of age!?.

The Baby Friendly Health Initiative (BFHI) was implemented in 1989 following a joint pro-
posal by the WHO and UNICEF (United Nations Children’s Fund). A year later, the Innocenti
Declaration was signed and adopted. It establishes new and demanding guidelines to defi-
ne national support for breastfeeding in thirty different countries. Currently, more than
20,000 hospitals in up to 150 countries adhere to the BFHI proposal. The BFHI program has
been recognized as one of the most successful international programs for the protection,
promotion and support of breastfeeding. From 1990 to 2000, this program, along with the
Innocenti Declaration'®, was responsible for the 15% increase worldwide in breastfeding
rates among infants less than four months of age (from 46% to 53 %) and by 5% among
infants less than six months of age (from 34 % to 39 %), especially in developing countries.
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There are several factors that influence a mother’s decision to breastfeed, such as socio-
economic status (family structure, income, family support and healthcare nets), cultural
issues, and, in the case of working women, plans to return to work after maternity lea-
ve, and working conditions (longer work days and conditions at work which favor breast-
feeding).

Consequently, it is imperative to offer patients the appropriate counselling about breast-
feeding as part of the Maternity Readiness Program. Moreover, during the patient’s prena-
tal visits, the obstetrician must conduct a breast examination (proven to positively in-
fluence nursing), educate about proper breast and nipple hygiene and care, explain the
physiology of nursing so the mother understands the importance of breastfeeding on de-
mand, counsel on adequate hydration and nutrition, show the different nursing positions,
promote the active participation of the father in the nursing process and encourage his
collaboration at home, and offer information about how to face the mother’s return to
work without compromising breastfeeding.

TRAINING AND SUPPORT FOR PARENTS-TO-BE

This is a series of workshops aimed to prepare the mother-to-be, physically and mentally.
They begin at 26" week of gestation (sixth month) and are structured around as group
work.

Topics to be explored include:

® Human reproduction mechanisms.

® Pregnancy stages and their normal signs.

¢ Risk factors and warning signs during the different stages of the reproductive process.
® Importance of early, regular and complete prenatal care.

® Physical activities to improve posture, muscle strengthening and stretching, and re-
laxation and breathing techniques.

e Sexuality during pregnancy.

e Characteristics and functioning of Labor and Delivery rooms and hospital stay after
delivery, ideally with guided tours.

® Tips on care during normal pregnancy and puerperium.
® Mother-newborn-father relationship.

® Typical fears during pregnancy.

e Care, nursing and special characteristics of the newborn.

e Birth control during puerperium and nursing.

TRAINING OF THE ACCOMPANYING PARTNER
FOR THE DELIVERY ROOM

Based on the concept proposed by the WHO in 1985, «birth is not a disease», new lines of
thought have placed the family at the center of birth, giving the healthcare team a seconda-
ry role. This is the foundation of the idea of «Family centered maternity care», which is
intended to promote activities that lessen the mother’s fears, anxiety and stress that
originate from the lack of knowledge about the environment and characteristics of labor
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and delivery'4. One of the proposals, to which we adhere, was to include an accompa-
nying partner (mother/father, husband, another family member or friend) in the delivery
room.
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INTRODUCTION

Of the 136 million babies born every year, 3.2 million are stillborn and 4 million die in the
first month of life, 98 % of whom live in low-income and middle-income countries. Neona-
tal deaths contribute 38 % of deaths in those younger than 5 years. There are 559 million
children under 5 years in developing countries, 156 million of whom are stunted
and 126 million are living in absolute poverty. Disadvantaged children in developing
countries who do not reach their developmental potential are less likely to be productive
adults. Two pathways reduce their productivity: fewer years of schooling, and less lear-
ning per year in school. Both stunting and poverty are associated with reduced years
of schooling. Several studies show that, on average, each year of schooling increases
wages by 10% .

In the same way, a quarter of women in developing countries suffer illness, injury, or dis-
ability, often hidden, as a result of pregnancy and childbirth. They are denied their sexual
and reproductive health rights and subjected to appalling gender inequalities.

Nowadays, good evidence shows that poor women have bad reproductive health out-
comes and that early and unintended childbearing leads to poverty. Adolescent pregnancy
can lead to reduced educational opportunities for both mother and child. Short intervals
between births are associated with prematurity, low birthweight, and an increased risk of
infant death. Campaigners for HIV and AIDS have been successful in demonstrating links
between HIV and AIDS, and poverty?. Although mother and child outcomes are associated
across the whole life-cycle and into the next generation, the most radical effects of mater-
nal mortality on child survival are in the pregnancy and neonatal period>.

Like it or not, sexuality is an essential part of human behaviour and it is difficult to talk
about, especially for politicians. Sexual and reproductive rights are an integral component
of basic human rights. The fundamental right to health was first codified in the Universal
Declaration of Human Rights of the UN General Assembly in 1948, and explicitly recog-
nised in 1968 at the World Conference on Human Rights in Tehran and in the Interna-
tional Conference on Population and Development (ICPD) in 1994, in Cairo®.
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Unfortunately, in general, we have just a few data about worldwide perinatal problems.
Variety of conditions that prevail in different population groups, small consensus on a
core set of indicators and cultural roots of many sexual and reproductive health problems
are some of the reasons.

DEMOGRAPHIC FACTORS

Between 1960 and 2005, the global population rose by 114 %, from 3 billion to nearly 6.5
billion. Over the next 45 years, the percentage increase is expected to be much lower,
around 40 %, but still will remain huge in absolute numbers, about 2.6 billion. Under these
assumptions, world population is expected to be a little over 9 billion in 2050. Half the
expected increase will come from Asia and 36 % from sub-Saharan Africa. Even after al-
lowing for immigration, Europe’s share of total population is expected to decline from
20% in 1960 to 7.2 % in 2050, whereas sub-Saharan Africa’s share will rise from 7.5% to
18.6 % over the same period®. With these differences in regional growth rates, the popula-
tions of many of the poorest countries will double or triple over the next 40-50 years,
making it far harder to reduce poverty and keep pace with the necessary investment in
basic services, such as health and education®.

High proportion of the population in the reproductive age range, and high desired family
size, are some of the factors of demographic increased in developing countries. It is
known that children from large families might also be disadvantaged in terms of nutrition,
healthcare, and education. Access to family planning would reduce population growth by
about 20%.

FAMILY PLANNING

Unsafe sex is the second most important risk factor for disease, disability, or death in the
poorest communities. Sexual and reproductive ill health accounts for almost 18 % of all
lost disability-adjusted life-years®.

High population growth is one of the most important factors contributing to economic,
environmental, social, and political strain in several countries. In 18 African countries less
than 10% of married women use any contraception, and in 22 countries less than 10%
are using modern methods. Adolescents often face many obstacles when seeking contra-
ception. Little knowledge and little access to services result in low uptake and high rates of
ineffective use. Teenager’s sexual education is crucial, preventing sexual diseases and
unwanted pregnancies. In the developing world, girls aged less than 15 years are more
likely to have premature labour and are four times more likely to die from pregnancy-re-
lated causes than are women older than 20 years. Young women are less likely to receive
antenatal care and are more likely to undergo unsafe abortion. Sexual activity in the teen-
age years is generally unsafe?.

Family planning is one of the most cost-effective ways of reducing maternal, infant and
child mortality. Promotion of family planning is unique among medical interventions in
the breadth of its potential benefits: reduction of poverty and maternal and child mortali-
ty, empowerment of women by lifting the burden of excessive childbearing, preventing
sexually transmitted infections and enhancement of environmental sustainability by sta-
bilising the population of the planet”. Improving sexual and reproductive health is also
important for national development and economic growth. In 2000, about 90 % of global
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abortion-related and 20% of obstetric-related mortality and morbidity could have been
averted by use of effective contraception by women wishing to postpone or cease further
childbearing. A total of 150,000 maternal deaths, 32 % of all such deaths, could have been
prevented with high cost-effectiveness.

Family planning also brings large potential health and survival benefits for children,
mainly as a result of wider intervals between births. Cross-sectional surveys and prospec-
tive surveillance suggest that about 1 million of the 11 million deaths per year of children
younger than 5 years could be averted by elimination of interbirth intervals of less than
2 years. Findings of studies in both rich and poor countries show that conceptions taking
place within 18 months of a previous livebirth are at greater risk of fetal death, low birth-
weight, prematurity, and being of small size for gestational age. The mechanisms underly-
ing this association are thought to include postpartum nutritional depletion, especially fo-
late deficiency®. Sex is an uncomfortable topic for politics. Cultural and religious barriers
often obstruct family planning programs, stealing to these women their sexual rights.

UNSAFE ABORTION

The frequency of unsafe abortion in a country is affected by the effectiveness of its family
planning programmes, the abortion legislation and its implementation, and the availabili-
ty and quality of legal abortion services. About 80 million women each year have un-
wanted or unintended pregnancies, 45 million of which are terminated. Of these 45 mil-
lion abortions, 19 million are unsafe, 97 % of these are in developing countries, 40 % of
them are done on women aged under 25, and about 68,000 women die every year from
complications of unsafe abortion. In many countries, access to safe abortion is restricted
and, in some of those, unsafe abortion causes more than 30 % of maternal deaths?.

Deaths due to unsafe abortion are arguably the most preventable of all maternal deaths”.
Evidence suggests that unintended pregnancy and unsafe abortion are associated with
violence and sexual coercion. Legal obstacles to provision of safe abortion services force
women to resort to unsafe abortion when faced with an unwanted pregnancy.

UNDERNUTRITION

In developing countries, intrauterine growth restriction is mainly due to poor maternal
nutrition and infections. Intrauterine growth restriction indicates constraints in fetal nutri-
tion during a crucial period for brain development. Up to 11% of births in developing
countries are growth restricted. Low-birthweight infants with intrauterine growth restric-
tion had lower developmental levels and lower cognitive scores®.

A third of children younger than 5 years in developing countries have linear growth retar-
dation or stunting. Longitudinal studies show more problems with conduct, poorer atten-
tion, and poorer social relationships at school age in stunted children.

Many cross-sectional studies of high-risk children have noted associations between con-
current stunting and poor school progress or cognitive ability!'?. Stunted children also
learn less per year in school. This reduction is equivalent to two fewer years of schooling.
Assuming that every year of schooling increases adult yearly income by 9%, the loss in
adult income from being stunted but not in poverty is 22.2 %, the loss from living in po-
verty but not being stunted is 5.9 % and from being both stunted and in poverty is 30.1 %.
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Taking into account the number of children who are stunted, living in poverty, or both the
average deficit in adult yearly income for all 219 million disadvantaged children is around
20 % . The children will subsequently do poorly in school and are likely to transfer poverty
to the next generation!'?. The total cost to society of poor early child development is enor-
mous. Sub-Saharan African countries have the highest percentage of disadvantaged chil-
dren but the largest number live in south Asia.

There is increasing evidence that early interventions can help to prevent the loss of poten-
tial in affected children and improvements can happen rapidly. Randomised trials that
provide food supplements to improve children’s nutritional status and development show
concurrent benefits to motor development, mental development, and cognitive ability.
Additionally in children who received high levels of supplementation from birth to 2 years
showed greater social involvement and less anxiety. Children who received iodine supple-
mentation averaged 8 points higher than those who did not. Large supplementation trials
in infants in developing countries show benefits of iron, especially on motor and social-
emotional outcomes. An easier intervention as breastfeeding could benefit development
through nutrients in milk, especially essential fatty acids, reducing infant morbidity®.

POVERTY

Poverty and associated health, nutrition, and social factors prevent mothers and children
in developing countries from attaining their developmental potential. Poverty and the so-
cio-cultural context increase young children’s exposure to biological and psychosocial
risks that affect development through changes in brain structure and function, and behav-
ioural changes. Several longitudinal studies have assessed the association between wealth
at birth and later educational and cognitive attainment. Poverty is the main problem. Pov-
erty is associated with undernutrition, infections, violence, dangerous environmental ex-
posure, and difficult the access to sanitary resources!'©.

SKILLED SANITARY ATTENTION

Every year, an estimated 210 million women have life threatening complications of preg-
nancy, often leading to serious disability, and a further half a million women die in
pregnancy, childbirth, and puerperium. More than 99 % of these deaths are in developing
countries. Three million babies die in the first week of life and about 3.3 million infants
are stillborn every year?. The burden of maternal morbidity and mortality shows one of
the largest differentials between rich and poor countries. The long-term consequences are
not only physical, but are also psychological, social, and economic. Consistent findings
show reduced levels of cognitive function and higher levels of behaviour problems in
young children of depressed mothers. Good maternal health is crucial for the welfare of
the whole household, especially children who are dependent on their mothers to provide
food, care, and emotional support. The death or chronic ill-health of a mother increases
the probability of death and poor growth and development of her children’.

Third part of maternal deaths is attributable to postpartum haemorrhage. Additionally,
anaemia, infections or sepsis, obstructed labour, hypertensive disorders, and now HIV
infection, are the most important causes of maternal death!!. The three biggest causes of
neonatal death are preterm delivery, complications of presumptive birth asphyxia, and
infection. If we can achieve high coverage of intrapartum care based in health centres, a
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qualitative change in labour monitoring and in early care for preterm newborn babies is
likely to translate into a fall in early neonatal mortality'?.

Skilled birth attendance is particularly advantageous for both maternal and neonatal sur-
vival. Associations between skilled attendant and neonatal deaths are similar to those for
maternal deaths. Cheap and effective interventions to prevent and treat pregnancy com-
plications have existed for many years. Yet, in the developing world, a third of all preg-
nant women receive no health care during pregnancy, 60% of deliveries take place out-
side health facilities and only about 60 % of all deliveries are attended by trained staff.
Ninety per cent coverage of facility-based clinical care alone could reduce neonatal mor-
tality by 23-50% . If outreach and family-community care were added and achieved simi-
lar coverage, the reduction would be 31-61 % .

Women are intensely vulnerable to the effects of costs incurred during childbirth. User
fees, especially high for emergency or technological procedures, the fear of anticipated
pay, and the costs of transport and companion time can also delay access to emergency
life-saving care, and sometimes push families into poverty!'©.

In countries with similar amounts of economic development, maternal mortality is in-
versely proportional to women'’s status. Female ownership of assets and secondary edu-
cation increases use of maternal services, even in adverse family or socioeconomic situa-
tions. Women in many developing countries have less freedom to act, less personal
autonomy, and less access to information than their male partners or husbands®. Antena-
tal and postnatal care provides opportunities to deal with recurrent problems and can also
represent an opportunity for other actions, such as birth planning.

INFECTIONS

Around 340 million new cases of common sexually transmitted bacterial and protozoal
infections, 5 million new HIV infections and 257,000 deaths from cervical cancer, are es-
timated to be acquired every year. At least a third of sexually transmitted diseases affect
people aged under 25. Globally, about 20 % of women aged under 24 years have a preva-
lent HPV infection and more than 25% in populations older than 40 years have been in-
fected with HSV-2. The yearly number of sexually transmitted infections acquired easily
exceeds 1 billion (more than one infection for every three adults aged 15-49 years), which
is probably an underestimate. Infections arising as a result of unsafe abortion or as a com-
plication of pregnancy and childbirth not infrequently lead to chronic disability and death
in some places?.

After pregnancy-related causes, sexually transmitted infections (syphilis, gonorrhoea, and
chlamydia) are the second most important cause of healthy life lost in women, accounting
for 8.9% of all disease burdens in reproductive age women. However, if one includes
sexually transmitted HIV infection, sexually transmitted infections and HIV easily become
the leading cause of healthy life lost in many countries.

A third of the world’s population is infected with at least one species of intestinal hel-
minth. At least 2 million children younger than 14 years are estimated to be living with
HIV/AIDS. HIV infection in infancy can lead to severe encephalopathy with catastrophic
outcomes. Even in children without severe outcomes there is increased risk of delays in
several developmental domains®. Worldwide, up to 4,000 newborn babies go blind every
year because of maternal gonorrhoea; an unknown number are affected by neonatal her-
pes or chlamydial conjunctivitis. Untreated early syphilis results in a stillbirth rate of 25 %
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and a perinatal mortality of about 20 % . Tuberculosis kill more women worldwide than all
causes of maternal mortality®. More than 40 % of the world’s population lives with the risk
of malaria. There are 300-660 million clinical episodes of malaria every year, and severe
malaria accounts for up to 40% of paediatric admissions in parts of sub-Saharan Africa.
Neurological and cognitive impairments associated with severe or cerebral malaria have
been reported in numerous studies.

Several actions are effective in reducing the infectious disease damage. An effective
screening and treatment programme for syphilis in pregnancy in Africa could prevent
close to half a million fetal deaths a year. Treating intestinal infection in children improves
neurological development. Malaria and HIV programmes benefit from the relatively high
coverage of antenatal care, for example through intermittent preventive treatment of ma-
laria for pregnant women and distribution of insecticide-treated nets, and through im-
proved access to intrapartum care for HIV-positive mothers.

VIOLENCE

Violence against women is an important contributor to sexual and reproductive health.
Such violence is a human rights abuse, a consequence, and a cause, of gender inequality.
The most common and better documented types of violence are intimate-partner violence
and sexual violence. In developing countries, between 13% and 61 % of women who
were or had been married reported physical abuse by an intimate partner in their lifetime,
and between 6% and 59% reported sexual violence?. Large numbers of children from
developing countries are exposed to war or to community and political sectarian violence.
The negative effect of exposure to violence is likely to be increased when family cohesion
or the mental health of primary caregivers is disrupted. Prevalence varies widely between
countries and between regions within countries.

Growing evidence suggests that women who suffer violence are often unable to make
sexual and reproductive choices, putting them at great risk of early and unwanted preg-
nancy and sexually transmitted infections, including HIV. Sexual abuse during childhood
is associated with high-risk behaviours later in life, including alcohol and drug use, early
consensual sexual experience, and a high number of partners.

Sadly, most women remain silent about violence by an intimate partner and do not seek
help. They frequently think that this violence is normal or even justified. More than 20 %
of women in a WHO study, thought that wife-beating were justified if a wife disobeyed her
husband, or failure to complete her housework.

Female genital mutilation is also prevalent many in countries, especially in sub-Saharan
Africa and some countries in Southeast Asia. The procedure is often done to girls before
they reach age 10 years, and under unhygienic conditions. Many girls go on to have
chronic morbidity, including recurrent urinary tract infections, reproductive tract infec-
tions, dyspareunia, and sometimes vesicovaginal fistula.

ENVIRONMENTAL EXPOSURES

Environmental degradation in less developed countries is more often the result of poor
people struggling to acquire basic essentials, such as food, water, shelter, and fuel. The
world’s richest countries, home to 20 % of the world’s population, account for 86 % of to-
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tal private consumption. Millions of people live without access to clean water or adequate
sanitation, which puts them at high risk for diarrhoeal diseases.

Worldwide prevalence of raised lead levels in children are estimated to be around 40 %,
with children in developing countries being at greater risk of exposure to environmental
lead than those in developed countries. Lead exposure is associated with small decre-
ments in intelligence. At least 30 million people in Southeast Asia use water from wells
that exceed standards for arsenic. Arsenic exposure, via drinking water or industry, has a
known cognitive effect in adults®.

CONCLUSION

Cheap and effective interventions have existed for more than 50 years, but which are not
available in many parts of the world because governments do not care enough. Perinatal
problems have been forgotten because the world thinks the problem has been solved or
because the problem makes the world feel uncomfortable.

Individuals should behave more responsibly, but for that, people should have the skills
and resources at their disposal to behave in that way. Health systems in developing coun-
tries face many challenges: severe and long-term underfunding, deteriorating infrastruc-
ture, unreliable or inadequate supplies of essential drugs, weak institutions and gover-
nance, increasing shortages of trained health workers, particularly in under-served rural
areas, and weak information systems needed to monitor progress. Many organisations
work with the governments of developing countries in uncoordinated and often competi-
tive ways, taking up valuable time and resources. Researchers, clinicians, health adminis-
trators, academics, religious leaders, funding governments... We all have the responsibili-
ty of providing information, and work in the same direction to improve perinatal health all
over the world. In view of the high cost of poor perinatal development, and the availability
of effective interventions, we can no longer justify inactivity.

Socio-cultural > Psyco-social ’
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Figure 1. Social factors and its consequences.
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INTRODUCTION: Medicines and drugs

Although pregnancy is a period of woman’s life where women try to improve their daily
habits, in many occasions they could not avoid being exposed to treatments with different
drugs or to radiations. Even sometimes women are exposed to these agents before they
become aware of their pregnancy.

The use of medicines during pregnancy can imply a potential risk to the fetus and to the
mother. It is therefore mandatory to evaluate the possible benefits and drawbacks in or-
der to decide whether to treat or not and which is the most appropriate drug or treatment
to be used. Nevertheless it should not be forgotten that any women that becomes preg-
nant has a baseline risk of having a fetus with a congenital defect of 1-3 % . In fact less than
1 % of all malformations could be attributed to a teratogenic effect of a drug. Most con-
genital defects are of multifactorial or genetic origin.

In turn, the teratogenicity of a given drug may be evident in terms of pregnancy loss,
growth restriction, congenital defects or carcinogenicity.

CLASSIFICATION OF DRUGS

Drugs have been classified by US FDA in five categories depending on its teratogenicity
(A, B, C, D, X) as follows:

US FDA risk classification in pregnancy’

Category Explanation

A Controlled studies in women fail to demonstrate a risk to the fetus in the first trimester; pos-
sibility of foetal harm appears remote.

B Either animal studies do not indicate a risk to fetus and there are no controlled studies in
women or animal studies have shown an adverse effect, but controlled studies in women
failed to demonstrate the risk.
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C Either animal studies indicate a fetal risk and there are no controlled studies in women, or
studies in women and animals are not available.

D There is positive evidence of fetal risk, but benefits may be acceptable despite de risk.

X There is definitive fetal risk based on studies in animals or Humans or based on human expe-
rience, and the risk clearly outweighs any possible benefit.

In turn, the category of a given drug can vary depending on the trimester of pregnancy at
which it is administered to the woman or if it is used during lactation. Therefore not only
the drug, but also the chronology of pregnancy has to be taken in account when treating
pregnant women.

Women who receive long term treatments, like for example patients with epilepsy,
clotting disorders, high blood pressure, etc, should plan her pregnancy if the treatment
that is being used has to be changed, in order to use another drug with a better security
profile.

Some drugs must also be avoided several months, even years, before becoming pregnant.
It is the case of different retinoid derivates (etretinate, acitretine, tazarotene) that are used
to treat skin disorders3.

Even treatments used by the male couple can have teratogenic effects on the offspring.
That is the case of finasteride (inhibitor of 5-alfa reductase), or other drugs that accumu-
late and are excreted in the seminal fluid, as for example gliseofulvin.

In general new medicines should be avoided in favour of those with a known security
profile and special efforts should be directed to discourage self medication in pregnant
women.

The next table provides information about the teratogenic classification of currently used
drugs.

DRUGS, THEIR CATEGORY & THEIR EFFECTS ON FETUS? 3

When a pregnant woman has been exposed to one or more drugs with unknown effects
on the fetus, she should be referred to a specialized prenatal care centre. If this option
is not feasible, as it happens in most rural areas of developing countries, local health
providers should make on-line searches in order to obtain updated information regarding
the use of the drug that have risen concern. The following websites contain useful infor-
mation:

http://www.perinatology.com/exposures/druglist.htm

http://lwww.otispregnancy.org/

http://www.motherisk.org/drugs/index.php3

As most of health facilities in developing countries also don’t have internet facilities, na-
tional health systems should provide teratogenic information by telephone or even radio,
or provide local health facilities with updated treatment guides for pregnant women.

If the drug to which the patient has been exposed during pregnancy is associated with an
increased risk of congenital malformations that could be prenatally diagnosed, the wom-
en has to be advised and available prenatal diagnosis techniques capable to diagnose the
related malformations should be recommended to the patient.
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Drugs Category Effects on fetus

Acetaminophen/codeine C Is considered safe for the fetus.

Acetaminophen/hydrocodone C

Acetaminophen/ C

oxycodone

Albuterol C Experience in early pregnancy is limited, no malformations reported. During treat-
ment of premature labour, fetal heart rate and blood sugar are increased.

Amoxicillin B Penicillin antibiotics are usually considered safe for the fetus.

Ampicilin B Penicillin antibiotics are usually considered safe for the fetus.

Azithromycin B

Beclomethasone nasal C

Cephalexin B Penicillin antibiotics are usually considered safe for the fetus.

Codeine/guaifenesin C Some studies have found an increase in malformations afterits use in early
pregnancy,cough mixtures and expectorants, as separate groups, are each asso-
ciated with an increased risk of an eye and ear abnormalities.

Erythromycin oral B Is considered safe for the fetus, effects on mother: liver damage is reported in
pregnant women treated with erythromycin stolate.

Hydrocortisone topical C,D 18t trimester.

Hydroxyzine C

Ibuprofen B/D Premature closure of the ducts arteriosous and foetal death have been reported
(3™ trimestrer).

Insulin, isophane B Most evidence indicates the rate of malformations is not different than the rate of
malformations in unexposed diabetic pregnancies.

Levothyroxine A Adverse effects to the fetus are not expected.

Metoclopramide B Safety or risk has not been established.

Metronidazole oral B No increased risk of malformation.

Metronidazole, topical, B Most evidences indicated no increased risk of malformations, miscarriage or still-

vaginal birth after exposure to metronidazol.

Nitrofurantoin B Is considered safe for the fetus.

Penicillin B Penicillin antibiotics are usually considered safe for the fetus.

Prednisone B/Cand D | 15t trimestrer. Several studies do not indicated an increased risk of malformations.

Prochlorperazine C Most evidence indicates that the risk of births defects is low, however there is
some controversy.

Progesterone B

Promethazine C Most evidences indicate with fenotiatines and ant emetics is low, however there
are controversies.

Sulfamethoxazole Interferes with folic-acid activity on the mother.

Sulfamethoxazole/ C Most evidence does not indicate an increased risk of malformation; however some

trimethoprim malformations have been reported.

Terbutaline B Malformations have not been.

Terconazole Topical vaginal.

Triamcinolone, topical C/D 17 trimester.
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RADIATIONS AND NUCLEAR MEDICINE

On human tissues the X and gamma rays could cause biological and genetic effects in a
dose-dependent way. During the peri-implantation (0-14 days) and immediate post im-
plantation (14-21 days) periods, radiation has an all or none effect. Exposure in this phase
is likely to cause miscarriage, although in those embryos that do survive, there is no risk
increase of congenital malformations or growth restriction.

Exposure to radiation during organogenesis (3 to 9 weeks), could cause a wide range of
congenital malformations and severe growth restrictions.

Exposure during the fetal stage (9-40 weeks) could cause growth restriction. As the Central
Nervous System (CNS) specially develops from week 8 to 25, exposure during this period
of pregnancy could cause disturbances in the posterior neurobehavioral development of
the fetus or newborn.

Again it should be taken in account that the baseline risk of suffering a spontaneous abor-
tion is 15%, and of having a fetus with a major malformation or a restricted fetal growth
of 3-4% each” 8. The risk that can be attributed to a radiation exposure during pregnancy
depends on several factors, including radiation doses, time lapse in which the patient is
exposed to the radiation, the exposed area, etc.

The mean radiation doses to which the fetus is exposed during diagnostic radiological
examinations vary between less than 0,01 mGy for a chest exploration and 7,5 mGy for
several projections of the lumbar spine. A colecistography implies a 0,6 mGy exposure,
that rises to 6,1 mQGy if a barium enema is done. Fetal exposure during a CT scan varies
between 3,6 mGy for a liver exploration and 89 mGy for a pelvic one.

The most common possible effects of diagnostic radiation are:

1. RISK OF MALFORMATIONS AND MENTAL RETARDATION

The risk of malformations after exposure to radiological imaging doesn’t increase sig-
nificantly, although decline in intellectual coefficient (IQ) has been estimated to be
about 30 IQ points per Grey® during the most sensitive period, that is between 8 and
15 weeks post conception

2. RISK OF RESTRICTED GROWTH OR DEATH

Permanent growth restriction was apparent in children who where within 1,500 m of
the hypocenter of Hiroshima’s nuclear bomb 17 years after the exposure to ionizing
radiation. These exposed children were on average 2,25 cm shorter, 3 kg lighter, and
had a 1.1 cm smaller head than age-matched children. Diagnostic radiation seems not
to be associated with an increase of the incidence of intrauterine growth restriction or
perinatal mortality®.

3. RISK OF CANCER

The National Radiological Protection Board (USA) has estimated an excess absolute
risk (EAR) coefficient for cancer incidence under 15 years of age following low dose
intrauterine irradiation of 0,006 % per mGy compared to 0,0018% per mGy for a ex-
position just after birth.

Different studies have failed to prove any significant risk increase of suffering a malig-
nancy in childhood, including leukaemia, central nervous system tumours or other
malignancies, after the intrauterine exposition to diagnostic X-rays'©.
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4. RISK OF IN HEREDITARY DISSEASES.

No significant excess risk for any genetic disorder has been found in inhabitants of areas
with high-background radiation (Chernobyl, Hiroshima, Nagasaki). The risk of genetic dis-
orders has been estimated to be between 0,112% and 0,099% for every 10 mGy expo-
sure!'!. The exposure to diagnostic irradiation during pregnancy has therefore a light im-
pact in terms of hereditary injuries!?.

Irradiation of males may produce possible genetic injuries. Therefore it is recommended
to delay conception after radiotherapy at least 6 months. In those settings where it is pos-
sible, advise regarding the frozen storage of semen obtained prior to the irradiation
should be given.

RADIOTHERAPY DURING CONCEPTION
AND THE TWO FIRST TRIMESTERS OF GESTATION.

Radiotherapy is contraindicated during pregnancy, although in certain clinical situations it
may be administrated. The incidence of cancer during pregnancy is quite frequent: cervi-
cal cancer (0,5 %o to 0,08 %0), Hodgkin lymphomas (1 %0-6 %o), breast cancer (0,3 %o to
0,1 %0) and melanoma (0,2 %o0). In turn, radiotherapy plays a major role in the multidici-
plinary treatment of most of them. With an appropriate!' abdominal shielding, the esti-
mated fetal exposure can be reduced by more than 50 % in most cases. Modern imaging
and irradiation techniques allow calculating the irradiation doses to which the fetus is go-
ing to be exposed.

NUCLEAR MEDICINE

Radionucleotides used in medicine like tecnetium-99 have short disintegration times and
do not cross the placenta. Its use therefore doesn’t cause a great exposure of the fetus to
radiation, as this latter proceeds from the surrounding tissues of the mother. The expo-
sure can be reduced hydrating the mother and placing a urinary catheter to avoid the ac-
cumulation of the radionucleotide in the bladder.

The use of radioisotopes is contraindicated during pregnancy. Therapeutic abortion may
be considered when the fetus is supposed to have been exposed to radiation doses ex-
ceeding 150 mGy between the second and the 15" week of conception. If the exposure
ranges between 50 and 150 mGy pregnancy termination should only be considered in
case of added compromising circumstances’. The fetal exposure to less than 50 mGy only
implies a minimal risk and doesn’t justify a therapeutic abortion.
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Antepartum care

M. Tajada Duaso | L. Ornat Clemente | B. Carazo Hernandez | E. Fabre Gonzalez PREGNANCY

INTRODUCTION

Pregnancy is a natural process for women. It must not be considered as an illness al-
though, occasionally, some complications may occur during pregnancy. The majority of
pregnancies have a normal evolution but, even under ideal conditions, a certain amount
of risk for the heath of the mother and the foetus is always present. Therefore, the provi-
sion of special care for women during pregnancy through the public health services in
every country and all communities is one of the objectives of the World Health Organiza-
tion (WHO).

Antenatal care consists in a number of visits, ideally performed before and along the ges-
tation period, in order to minimize the maternal and foetal morbidity and mortality by:

1. Detection of high risk pregnancies.

Detection of congenital anomalies.

Prevention of obstetric complications.
Promotion of sanitary and nutritional education.

Preparation to affront labour.

o Uk D

Puerperal instructions, recommendations for breastfeeding and new born necessities.

The majority of antenatal interventions known to be effective can be delivered by a mid-
wife or nurse or indeed, lower level health care workers, provided they have the neces-
sary training, equipment and supplies and are appropriately supervised. However, for
complicated cases, it is important to be able to draw upon more specialized skills such as
those of a doctor (general practitioner) or even an obstetrician.

Few life-threatening complications for the mother can be prevented antenatally; the ma-
jority of them require interventions at the time of delivery and the immediate postpartum
period!. Reduction of maternal mortality depends on ensuring that the most of the wo-
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men benefit from the care of a skilled professional during delivery. Meanwhile, care du-
ring the antenatal period represents an opportunity to improve maternal health, perinatal
health and, more than likely, neonatal survival.

The antenatal period offers opportunities for delivering information and services that can
significantly enhance the health of women and their infants. Other important sanitary
programs such as nutrition, malaria, HIV/AIDS and tuberculosis may be introduced to the
mothers through antenatal visits.

Data for 1990-2001 show that just over 70 % of women worldwide have at least one ante-
natal visit with a skilled provider during pregnancy?. A schedule of antenatal appoint-
ments is determined by the function of them. In the standard antenatal care model cur-
rently in use, periodicity of visits for uncomplicated pregnancies is as follow:

e Till week 36: every 4-6 weeks.

® 37 to 40 weeks: every 2 weeks.

e Since 40 weeks: weekly until delivery.

Women attending clinics of this model have a median of eight visits during her pregnan-
cy. A new WHO antenatal care model® limits the number of visits to the clinic to five and

restricts the test, clinical procedures and follow-up actions to those that have been shown
to improve outcomes for women and newborns.

THE NEW WHO ANTENATAL CARE MODEL
(Appendix 1)

This new model is based on the following principles:

1. An antenatal care model should include a simple form that can be used easily to iden-
tify women with special health conditions and/or those at risk of developing complica-
tions; such women need to be referred to a higher level of care.

2. The identification of women with special health conditions or risk factors for complica-
tions should be done very carefully. Such women should be referred to higher levels of
care.

3. Health care providers should make all pregnant women feel welcome at their clinic.
The opening hours of clinics providing antenatal care should be as convenient as pos-
sible for women to come to the clinic.

4. Only examinations and tests that serve an immediate purpose and that have been
proven to be beneficial should be performed.

5. Whenever possible, rapid and easy-to-perform tests should be used at the antenatal
clinic or in a facility as close as possible to the clinic. When test results are positive
(e.g. positive for syphilis), treatment should be initiated at the clinic the same day.

At the first antenatal visit to the clinic the new WHO antenatal care model proposes a clas-
sifying form used to decide which women will follow the basic component of the new
WHO model and which will require special care (figure 1). These women who need special
care will represent, on average, approximately 25% of all pregnant women initiating an-
tenatal care. The other 75 % will follow the basic component.
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Figure 1. Criteria for classifying women for the basic component of the new WHO antenatal care model.

NAME OF PATENT ... Clinic record number [ [ T [ [ [ ]

Address Telephone

Instructions: Answer all the following questions by place a cross mark in the corresponding box

OBSTETRIC HISTORY
1. Previous stillbirth or neonatal loss?
2. History of 3 or more consecutive spontaneous abortions?
3. Birth weight of last baby < 2500 g?
4. Birth weight of last baby > 4500 g?
5. Last pregnancy: hospital admission for hypertension or pre-eclampsia/eclampsia?
6. Previous surgery on reproductive tract?

Oooogoo s
OO00O0odnd

(Myomectomy, removal of septum, cone biopsy, classical CS, cervical cerclage)

CURRENT PREGNANCY

7. Diagnosed or suspected multiple pregnancy?

<
D
2]

8. Age less than 16 years?
9. Age more than 40 years?
10. Isoimmunization Rh (=) in current or in previus pregnancy?
11. Vaginal bleeding?
12. Pelvic mass?
13. Diastolic blood pressure 90 mm Hg or more at booking?

Oooggon s
OO00O0O0O0odn

GENERAL MEDICAL

14. Insulin-dependent diabetes mellitus?

<
D
%]

15. Renal disease?
16. Cardiac disease?
17. Know «substance» abuse (including heavy alcohol drinking)?
18. Any other severe medical disease or condition?
PlEASE, SPECITY .v.vvvvvoveoee e

oo s
O0O0O0On0

A «Yes» to any ONE of the above questions (i.e. ONE schaded box marked with a cross) means that the woman is
not elegible for the basic component of the new antenatal care model.

Is the woman elegible? (circle) NO YES

I NO, SNE IS TEFEITEA 0 ..ovvvvvvvvvvvvve e

Signature

(staff responsible for ANC)

Women with risk factors for complications during delivery only (e.g. previous caesarean
section) or those with a history of intrapartum complications, but with otherwise normal
pregnancies, should follow the basic component of the new model. However, in such
cases, the place of delivery should be selected carefully; arrangements should be made in
advance to ensure that appropriate facilities for delivery and possible complications will
be available and that the woman will be able to reach them in a timely manner.
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THE FIRST VISIT

Ideally, the first visit should occur in the first trimester, around, or preferably before, week
12 of pregnancy. However, regardless of the gestational age at first enrolment, all preg-
nant women coming to the clinic for antenatal care will be enrolled and examined accor-
ding to the norms for the first, and subsequent, visits.

Certain factors, such as a strenuous workload, can identify women who may be at risk for
pregnancy complications. Work that is physically hard, requires lengthy standing positions,
or entails exposure to teratogenic agents (heavy metals, toxic chemicals, ionizing radiation)
could adversely affect maternal and neonatal outcomes. Other problems that need to be
identified and for which support should be provided include: poverty, young age of the
mother, women suffering domestic or gender-based violence, and women living alone.

Individual interaction between the patient and health care provider is essential. Sufficient
time must be made during each visit for discussion of the pregnancy and related issues
with the patient. Instructions should include general information about pregnancy and
delivery as well as any specific answers to the patient’s questions.

Written instructions should accompany all verbal advice. Simple written instructions in
the local language should be available, even for illiterate women as family members or
neighbours can often read. When necessary, materials appropriate for an illiterate audien-
ce should be available, such as simple pictures and diagrams describing the advice
given at each visit.

INFORMATION RECORDED ON ANTENATAL CARD

1. PERSONAL HISTORY ¢) Other specific conditions depend-
ing on prevalence in study site (for

@ Name, age and marital status. example, hepatitis, malaria, sickle

b) Address and telephone number. cell trait).
¢) Tobacco use or use of other harm- d) Other diseases, past or chronic.
ful substances. ¢) Allergies.
@ Housing: type, size, number of oc- f) Operations other than caesarean

cupants. .
p section.

e) Sanitary conditions: type.o.f toilet 9 Blood transfusions. Rhesus (D) anti-
and source of water; electricity. bodies

) Educational level and economic re- h
sources.

Current use of medicines.

i) Periods of infertility: duration, and

¢) Type of work and position of pa- causes if kKnown.

tient and husband.

3. OBSTETRIC HISTORY
2. MEDICAL HISTORY (IDENTIFY SPECIFIC

DISEASES AND CONDITIONS): a) Number of previous pregnancies.
a) Tuberculosis, heart disease, chronic b) Date and outcome of each event
renal disease, epilepsy, diabetes (live birth, preterm birth, stillbirth,
mellitus. abortion, ectopic, hydatidiform
mole).

b) Sexually transmitted diseases. HIV
status, if known. ¢) Birth weight (if known).
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d) Sex. e Manual/instrumental help in vagi-

) ) ) nal breech delivery.

e) Periods of exclusive breast-feeding.

e Manual removal of the placenta.

/) Special maternal complications and
events in previous pregnancjes: h) Special perinatal complications and

. events in previous pregnancies:

e Recurrent early abortion.

) ) ® Twins or higher order multiples.
¢ Induced abortion and any associa-

ted complications. ® Low birth weight (2.500 g).
e Thrombosis, embolus. ® Intrauterine growth retardation.
e Hypertension, pre-eclampsia or ® Rhesus-antibody affection (eryth-
eclampsia. roblastosis, hydrops).
e Placental abruption. ¢ Malformed or chromosomally ab-

) normal child.
® Placenta praevia.

. ® Macrosomic newborn (> 4.500 g).
® Breech or transverse presentation.

® Resuscitation or other treatment

® Obstructed labour, including dys- of newborn

tocia.

. e Perinatal, neonatal or infant death.
¢ Third-degree tears.

e History of present pregnancy.
¢ Third stage excessive bleeding. yOoIp pres Y

) e Date of last menstrual period
® Puerperal sepsis. (LMP)

* Gestational diabetes. ® Habits: tobacco, alcohol, drugs

g) Obstetrical operations: (frequency and quantity).
e Caesarean section (indication, if * Any unexpected event (pain, vag-
known). inal bleeding...).
e Forceps or vacuum extraction. * History of malaria attacks.

CLINICAL EXAMINATION

Chest and heart auscultation is convenient for all women as well as checking for signs of
severe anaemia. The measure of blood pressure allows identification of patients in risk
of developing pre-eclampsia or eclampsia.

Maternal weight and height should be measured to assess the mother’s nutritional status.
Repeated weighing during pregnancy should be confined to circumstances where clinical
management is likely to be influenced*.

Only one routine vaginal examination during pregnancy is recommended. This includes
taking a sample for Pap smear if the patient has not had it done elsewhere during the past
two years. Identification and treatment of symptomatic sexually transmitted infections
should be done concomitantly. Female genital mutilation may be identified at this mo-
ment if suspected by ethnicity and it allows planning intrapartum defibulation if needed.

The measurement of symphysis-fundal distance must be performed each antenatal ap-
pointment since week 20 to detect small or large for gestational-age infants (figure 2).

Distance from symphysis to fundus of the uterus measured in centimetres is equivalent to
the weeks of gestational age (figure 3).
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Figure 2. Uterine height values by weeks of gestation.
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Figure 3. Measure of uterine height.

Picture courtesy of Sociedad Espariola de Ginecologia y
Obstetricia (SEGO).

Urine: multiple dipstick test for bacteriuria and test for proteinuria to all women are re-

commended.

Blood: syphilis (rapid test), blood-group typing (ABO and rhesus) and haemoglobin. The
New WHO Antenatal Care Model offers screening for anaemia only in the presence of
some signs or symptoms: pale complexion, fingernail, oral mucosa and shortness
of breath. Neither the routine screening for gestational diabetes mellitus is included in the

new WHO protocol.

INTERVENTIONS AND ADVICES

Iron and folate supplements are recommended to all pregnant women: one tablet of
60 mg elemental iron and 250 micrograms folate one-two times per day. If Haemoglobin

<70 g/l: dose must be doubled.

In malaria endemic areas: sulfadoxine/pyrimethamine, three tablets once in second tri-
mester and repeat in third trimester (check current recommendations for timing and dos-
age). Inject first doses of tetanus toxoid.

Give advice on safe sex. Emphasize the risk of acquiring or transmitting HIV or other
sexual transmitted infections without the use of condoms.

Advise women to stop the use of tobacco, alcohol or other harmful substances.

Advise women on breast-feeding: When to stop breast-feeding previous child and when to
begin breast-feeding the expected child.

Give advice on whom to call or where to go in case of bleeding, abdominal pain and any
other emergency. Give advice on birth plan, including special transport to delivery insti-

tution.

THE SECOND VISIT

The second visit should be scheduled close to week 26. The examinations and tests are
restricted to measuring blood pressure and uterine height, and performing a multiple dip-
stick test for bacteriuria. Testing for proteinuria should only be performed for nulliparous
women and those women with a history of hypertension or pre-eclampsia/eclampsia. A
blood test should be performed to determine haemoglobin if clinically indicated. Check

compliance with iron intake.

62 RECOMMENDATIONS AND GUIDELINES OF PERINATAL MEDICINE



ANTEPARTUM CARE | PREGNANCY | CHAPTER 6

THE THIRD VISIT

The third visit should take place in or around week 32. If the second visit was missed, the
third visit should also include all the activities of the second visit. The examinations and
tests are restricted to measuring blood pressure, uterine height, performing a multiple
dipstick test to detect bacteriuria, and haemoglobin for all women. Testing for proteinuria
should only be performed for nulliparous women and those with a history of hyperten-
sion, pre-eclampsia or eclampsia. Special attention should be directed toward discovery of
twins during the external abdominal examination and uterine height measurement.
Hand-held Doppler or Pinard stethoscope® to detect foetal heart sounds is required only if
no foetal movements are seen, the woman feels less foetal movement or if she requests
it (figure 4). Valuate presence of generalized oedema and other alarming signs of disease:
shortness of breath, cough, vaginal bleeding or spotting...

Figure 4. Press with the ear. Do not
touch stethoscope. Face to the feet of
the woman.

Picture courtesy of Matres Mundli International.

Continue iron intake and proceed to second injection of tetanus toxoid.

Some women will go into labour and deliver before the next scheduled visit. Therefore,
extra attention must be paid in providing instructions and advice in the event labour starts
(e.g. what to do in the event of abdominal pain or leaking of amniotic fluid) and to ensure
they have a skilled attendant for the birth.

The woman should also be encouraged to discuss birth spacing and contraceptive options
with her partner and be encouraged to leave the clinic with her preferred method of
choice. Waiting for a postpartum visit to talk about contraception may be too late. Still,
the importance of a postpartum visit, including recommendations for lactation and con-
traception, should be stated in order to ensure that the woman is seen at the clinic within
one week of delivery.

THE FOURTH VISIT

The fourth should be the final visit of the basic component and should take place between
weeks 36 and 38. At this visit, it is extremely important that women with foetuses in
breech presentation should be discovered and referred for obstetric evaluation. An exter-
nal cephalic version or elective caesarean section should be considered.

Physical examination will be similar to third visit and the woman must be inquired for
some common symptoms and events that may occur close to delivery like abdominal
pain, contractions, bleeding or vaginal discharge.
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Women should be advised that if they have not delivered by the end of week 41 they
should go directly to the hospital/maternity centre for evaluation and possible induction of
labour by the best method available. This is recommended considering the unproven ben-
efit of all methods of foetal surveillance for post-term pregnancy commonly used in pro-
longed pregnancies. The number of women who will not have delivered by the end of
week 41, and to whom this would apply is estimated at between 5% and 10 % . Although
routine induction is not always recommended, available evidence demonstrates that in-
duction of labour after 41 completed weeks is not associated with any major risks. Rather,
it reduces the risk of meconium-stained amniotic fluid and perinatal death and does not
increase caesarean section rates even in women with an unfavourable cervix.

During this visit patients should be again informed of the benefits of lactation and contra-
ception, as well as the availability of contraceptive methods at the postpartum clinic.

THE POSTPARTUM VISIT

Although a postpartum visit is universally recommended, it is seldom done in most devel-
oping countries. The importance of this visit should be stressed as short birth intervals
and pregnant women with ages of less than 20 or more than 30 years have been demon-
strated in developing countries to increase the risk of intrauterine growth restriction and
prematurely born infants.

A special effort should therefore be made to schedule such a visit. The visit should take
place within one week of delivery and include activities aimed at the prevention of future
unplanned pregnancies; reinforcement of breast-feeding; complete tetanus immunization
for late attendants to antenatal care clinics; and folate supplementation for women with
previous neuro-tubal defective infants; continuation of iron supplementation for women
who are anaemic, or with heavy blood loss in labour; prevention of infection; and finally
planning any continued postnatal surveillance, if required. No routine vaginal examina-
tion is recommended,; it should only be conducted if there are clinical indications.
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Apendix 1. New WHO Antenatal Care Model basic component checklist.

Visits
FIRST VISIT for all women at first contact with clinics, regardless of gestational age.
If first visit later than recommended, carry out all activities up to that time st | 2nd 3 4t
DATE: / / <12
weeks

Classifying form which indicates eligibility for the basic component of the programme

Clinical examination

Clinically severe anaemia? Hb test

0Ob. exam: gestational age estimation, uterine height

Gyn. exam (can be postponed until second visit)

Blood pressure taken

Maternal weight / height

Rapid syphilis test performed, detection of symptomatic STIs

Urine test (multiple dipstick) performed

Blood type and Rh requested

Tetanus toxoid given

Fe / Folic acid supplementation provided

Recommendation for emergencies/hotline for emergencies

Complete antenatal card

SECOND VISIT and SUBSEQUENT VISITS
Gestational age-approx. # of weeks
DATE: / / 26wks 32wks 38wks

Clinical examination for anaemia

Ob. exam: gestational age estimation, uterine height, fetal heart rate

Blood pressure taken

Maternal weight (only women with low weight at first visit)

Urine test for protein (only nulliparous women / women with previous pre-eclampsia)

Fe/Folic acid supplementation given

Recommendation for emergencias

Complete antenatal card

THIRD VISIT: add to second visit DATE: / /

Haemoglobin test requested

Tetanus toxoid (second dose)

Instructions for delivery/plan for birth

Recommendations for lactation / contraception

FOURTH VISIT: add to second and third visits DATE: / /

Detection of breech presentation and referral for external cephalic version

Complete ANC card, recommend that it be brought to hospital

RECOMMENDATIONS AND GUIDELINES OF PERINATAL MEDICINE 65



Antepartum fetal assessment

PREGNANCY, L. Cabero | M. Goya

INTRODUCTION

Prenatal assessment of the fetal condition has two main phases: in the first half of preg-
nancy, assessment is done to exclude fetal abnormality and, in a limited way, fetal infec-
tion. In the second half of pregnancy, the priority is to monitor the condition of the pre-
sumed normal fetus, with a view to determining the optimum time for delivery.

The ideal monitoring system of antepartum fetal assessment would gather a wide range of
information, with versatility for all maternal and fetal conditions and flexibility for all ges-
tational ages, allowing for varying degrees of onset, severity, and duration of intrauterine
challenges'. In meeting these objectives, an ideal antenatal monitoring system would do
the following?:

— Detect fetal peril with specificity, sensitivity, and timeliness to allow preventive inter-
vention. These qualities imply:

e Correlation with measurable standards of fetal compromise.

® Proportionality between test results and outcome.

* A low false alarm rate, especially as prematurity deepens.

® Application to all ranges of perinatal morbidity and basic perinatal mortality.

® A reliable relationship to compromise that yields intervention early enough to pre-
vent permanent damage but late enough to be certain of the need for intervention
and to minimize the risks of prematurity.

— Reliably exclude stillbirth or permanent injury over a significant period of time. How-
ever, allowing for the possibility of acute change such as placental abruption, a normal
test must exclude abnormal outcomes for a clinically important length of time, most
commonly 7 days.

— Exclude lethal congenital anomalies.
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— Incorporate multiple variables: this principle reflects the only way in which a moni-
toring system can address the interwoven cycles of behaviors and the many ways in
which the normal fetus can manifest that normality.

— Apply to fetal compromise from a variety of basic sources, including asphyxia, poi-
soning, metabolic abnormalities, anemia, and chance obstetric factors such as cord
accident to address the many origins of adverse outcome.

— Have measurable benefits to high-risk populations, in reduction of perinatal morta-
lity and perinatal morbidity.

No single variable or measurement could possibly meet these objectives in the context
of the great variability in normal behavior, the complex cascades of responsiveness to
abnormal conditions, in the complicated balance between stillbirth from intrauterine
decompensation and neonatal death from prematurity. Only by integration of informa-
tion from multiple physiologic sources, with multiple time periods, can the assessment of
fetal health reach these goals.

INDICATIONS FOR FETAL ASSESSMENT

The most common and conventional methods of fetal assessment in low risk pregnan-
cies are the following:

— Maternal monitoring of fetal movement.
— Measurement of symphysis-fundal height.

— Auscultation of the fetal heart.

No evidence supports the use of routine ultrasound to screen for fetal compromise in low
risk pregnancies®?.

Pregnancies with risk factors for fetal compromise (high risk pregnancies) can be divided
in two different categories:

— DISEASE IN THE FETUS: ® Confined placental mosaicism ex-
plains some cases of growth restric-
tion. Most specific syndromes associ-
ated with uniparental disomy (UPD),
such as Prader-Willi syndrome (ma-
ternal UPD15). Uniparental disomy
of other chromosomes has been de-
scribed in growth-restricted patients
without additional phenotypic ab-
normalities. However, with current
searching techniques, few cases can
be explained by uniparental disomy,
usually for chromosome 16.

® Triploidy is associated with severe
asymmetrical growth restriction and
abdominal measurement that lags
many weeks behind the head mea-
surement. The diagnosis is easily
made by recognizing this and identi-
fying the multicystic appearance of
the placenta. The diagnosis is con-
firmed by placental biopsy. These fe-
tuses are nonviable. Other aneuploi-
dies, such as trisomy 13, trisomy 18,
and to a lesser extent, trisomy 21,

are associated with lesser degrees of ® Growth restriction is a feature of
growth restriction. These can be di- intrauterine infection with toxoplas-
agnosed by identifying the typical mosis, cytomegalovirus, and rubella.
anatomic features on ultrasound and However, this type of infection ac-
by placental biopsy. counts for few cases of isolated
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growth restriction. In areas and set-
tings in which they are prevalent,
malaria and HIV infection are also
important causes.

Multiple pregnancies are associated
with an increased risk of fetal com-
promise from either uteroplacental
vascular disease or twin-twin trans-
fusion syndrome.

— DISEASE IN THE MOTHER. Two types

of patients can be identified: those
with a specific pathology, and tho-
se with no known pathology, but with
a risk of adverse fetal outcome.

® Risk with specific pathology

- Essential hypertension and pre-
eclampsia and renal and auto-
inmmune diseases, especially sys-
temic lupus erythematosus, are
associated with an increased risk
of growth restriction in association
with uteroplacental vascular dis-
ease. Many types of thrombophil-
ia, such as lupus anticoagulant and
factor V Leiden homozygosity, are
associated with growth restriction.

- Maternal diabetes tipically causes
fetal macrosomia and risk of fetal

Biophysical profile.
Fetal heart rate monitoring.
Measurement of fetal growth.

Measurement of amniotic fluid vo-
lume.

Umbilical artery Doppler.

death (probably from a combina-
tion of fetal hypoxia, acidemia,
and hyperglucemia), especially in
women with microvascular com-
plications.

- Drugs and toxins can reduce fetal
growth. Important examples in-
clude anticonvulsivants, especially
phenytoin; smoking; cocaine use;
and excessive alcohol intake.

— Other maternal factors associated
with increased fetal risk are thy-
roid disease (transplacental trans-
fer of thyroid-stimulating antibod-
ies that cause fetal thyrotoxicosis),
isoinmunization (fetal haemolytic
anemia), maternal heart disease
and inadequate nutrition.

® Risk with no known pathology

- Risk with no known pathology in-
clude the following:
o Reduced fetal movements.
o Vaginal Bleeding.
o Prolonged pregnancy.

o Abdominal pain of uncertain
cause.

o Ruptured membranes.

In high-risk pregnancies, the following methods are often used to assess fetal health:

Measurement of middle cerebral ar-
tery blood flow.

Regional Blood Flow: Venous Wave-
forms.

Uterine artery Doppler.
Placenta Grading.
Biochemical Tests.

EVALUATION OF FETAL ASSESSMENT METHODS

MATERNAL MONITORING OF FETAL MOVEMENTS

Obtaining a total daily count is time-consuming and unnecessary for most pregnancies in
which movement is normal. A better method is for women to count 10 movements and
to record how long it took for these movements to occur (the «count to 10» chart). Inability
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to count 10 movements in a 12-hour period is associated with an increased likelihood of
fetal death, although randomized trials of this policy have not shown improvement in fetal
outcome with this approach. The autors of the largest randomized study suggested that
the failure to reduce the death rate was mainly caused by false reassurances or innappropia-
te interpretation of subsequent studies, including fetal heart rate monitoring (cardiotoco-
graphy and nonstress testing)®.

SYMPHYSIS-FUNDAL HEIGHT MEASSUREMENT

Inspection and informal palpation of the abdomen alone detect only 30 % of fetuses that
are small for gestational age. Formal measurement of symphysis-fundal height (the dis-
tance in centimetres from the top of the uterus to the pubic bone) is not more effective
and did not improve the perinatal outcomes measured in the one controlled trial found
during systematic review”.

AUSCULTATION OF FETAL HEART SOUNDS

No studies have examined whether auscultation of fetal heart sounds identifies fetuses at
risk or improves fetal outcome. Nevertheless, it is recommended as standard practice. In
theory, fetal arrhythmia, such as congenital heart block or tachyarrhythmia, could be
identified, although detection of such rare conditions would require routine and regular
documentation of fetal heart rate.

BIOPHYSICAL PROFILE

The biophysical profile score (BPS) presumes that multiple parameters of well-being are
better predictors of outcome than single parameters as a multivariable fetal assessment.
table 1 lists the BPS variables. Important interpretive points are expanded upon here.

Table 1. Interpretation of BPS variables

Fetal Variable

Normal Behavior (score = 2)

Abnormal Behavior (score = 0)

Fetal breathing

Intermittent multiple episodes of more than 30-

Continuous breathing without cessation.

movements sec duration, within 30-min BPS time frame. | Completely absent breathing or no sustained epi-
Continuous FBM for 30 min = exclude fetal aci- | sodes.
dosis
Body or limb At least four discrete body movements in 30 min. | Three or fewer body/limb movements in a 30-min
movements Continuous active movement episodes = single | observation period.

movements. Includes fine motor movements,
rolling movements, and so on, but not REM or
mouthing movements.

Fetal tone/posture

Demonstration of active extension with rapid re-
turn to flexion of fetal limbs and brisk reposition-
ing/trunk rotation. Opening and closing of hand,
mouth, kicking, and so on.

Low-velocity movement only. Incomplete flexion,
flaccid extremity positions, abnormal fetal posture.
Must score = 0 when FM completely absent.

Cardiotocogram

Normal mean variation (computerized FHR inter-
pretation), accelerations associated with mater-
nal palpation FM (accelerations graded for ges-
tation), 20-min CTG.

Fetal movement and accelerations not coupled.
Insufficient accelerations, absent accelerations, or
decelerative trace. Mean variation <20 on nu-
merical analysis of CTG

Amniotic fluid
evaluation

At least one pocket >3 cm with no umbilical
cord.

No cord-free pocket >2 cm or elements of sub-
jectively reduced amniotic fluid volume definite.
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Amnijotic fluid volume less than 2 cm or greater than 8 cm is not normal, and a detailed
evaluation of the fetus must be carried out to exclude anatomic and anomalous explana-
tions. In normal fetuses, moderate hydramnios (amniotic fluid largest pocket depth, 8 to
12 cm), anatomic issues, idiopathic hydramnios, and fetal macrosomia due to maternal
diabetes are the most common explanations, and fetal testing will likely reflect fetal neu-
rologic status accurately. For pockets greater than 12 cm in depth in singleton pregnan-
cies, neurologic issues, and structural defects associated with aneuploidy, are much more
likely, in wich case biophysical profile scoring may be invalid. Thus, one variable may lead
to suspicion about the validity of testing and call for additional evaluation. Amniotic fluid
pockets are identified in real time, and clear fluid is proven because the fetus readily
moves through it. When there is doudt, a cord-free pocket is confirmed by pulse Doppler.
There is evidence that routine application of continuous color imaging may lead to the
false impression of oligohydramnios.

Fetal breathing movements. The presence of rhythmic fetal diaphragm contractions and/
or hiccups lasting more than 30 seconds constitutes a normal score. Isolated individual
breaths and/or hiccups do not. Fetal «gasping» is a rare phenomenon, probably related to
serious acidosis in the near-term fetus. This must be verified by observations of the fetal
face and neck, which show the facial equivalent of gasping, not the vigorous diaphrag-
matic movement of the hiperglycemic fetus of a diabetic mother. Because the amplitude
of fetal breathing depends on gestational age, maternal glucose, exposure to increased
oxygen concentrations, and many medications, careful evaluation of all parameters is
necessary before intervention is precipitated.

Fetal movement and tone. One of the interpretative pitfalls of biophysical profile scoring
is that at least some movements must be necessary to evaluate tone. It is emphasized that
tone is not simply the flexed posture of a normal fetus. Although the evaluation of tone is
indeed subjective, there must be at least some movements to assess it. The original de-
scription of movement called for large amplitude movements of the fetal body and/or
limbs: since ultrasound was primitive at that time it was sometimes difficult to tell if the
fetus was moving at all.

Systematic recording of the FHR with simultaneous documentation of uterine activity con-
stitutes cardiotocography. When spontaneous contractions occur and are sufficiently well-
defined to document their time, a spontaneous contraction stress test (CST) is denoted. The
same pattern elicited by intravenous infusion of oxytocin is called an oxytocin challenge
test (OCT). When criteria relating fetal movement to standardized interpretation of FHR
accelerations are applied, a NST is defined. Finally, these data can be digitally acquired by
a computerized system that interprets not only accelerations and decelerations, but also
numerically analyzes FHR variability within gestational age-normalized paradigms.

Interpretation of the BPS is meant to dictate action according to the systematic applica-
tion in table 2. More detailed instructions on the application of biophysical profile scoring
are available elsewhere®?. The correlation between abnormal scores and high risk of poor
outcome has been demonstrated in large population studies and produces a characteristi-
cally shaped outcome curve. Before acting, however, one must consider the differential
diagnosis of this abnormal behavior. Because so many factors may influence biophysical
profile scoring (table 3), prolonged testing, retesting after a brief interval, or adding ancil-
lary tests are important steps before the action illustrated in the systematic response for
equivocal scores. When the score is 0 to 4/10, especially in the fetus with reduced fluid,
IUGR, and in whom serial observations have previously been normal, undue delay in de-
livery for these ancillary tests would not be reasonable. Thus, confirmatory tests are ap-
plied if diagnosis is uncertain but not as a complicated formula of responses in the bio-
physical profile scoring system.
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Biophysical , Predicted
Profile Score Interpretation PNM/1.000* Recommended Management
10/10 No evidence of fetal as- | Less than 1/1.000 No acute intervention on fetal basis. Serial test-

8/8 phyxia present.
8/10 (AVF normal)

ing indicated by disorder-specific protocols.

8/10-0LIGO Chronic fetal compromise

likely.

8-9/1.000

For absolute oligohydramnios, prove normal uri-
nary tract, disprove asymptomatic rupture of
membranes, then deliver at any viable gestation

6/10 (AFV normal) | Equivocal test, fetal asphy-

xia is not included.

Depends on progres-
sion (61/1.000 on ave-

Repeat testing immediately, before assigning
final value. If score is 6/10, then 10/10, in two

rage) continous 30-min periods, manages as 10/10.
For persisten 6/10, deliver the mature fetus,
repeat within 24 hr in the immature fetus, then
deliver if less than 6/10.
4/10 Acute fetal asphyxia likely. | 91/1.000 Deliver by obstetricially appropriate method,
If AFV-OLIGO, acute or with continuous monitoring.
chronic asphyxia very likely.
2/10 Acute fetal asphyxia, most | 125/1.000 Deliver for fetal indication (usually caesarean
likely with chronic decom- section)
pesation.
0/10 Severe acute asphyxia vir- | 600/1.000 Delivery immediately by caesarean section.

tually certain.

* Per 1.000 live births, within 1 week of the test result shown, if no intervention. For scores of 0, 2, or 4, intervention should commence virtually

immediately, provided the fetus is viable. PNM, perinatal mortality.

Table 3. Many factors influence BPS performance.

Agent Fetal Effect
Drugs
Sedatives/sedative side effects Diminished activity of all varieties; abolition of none.
Excitatory Continous «picket fence» FBM
Street drugs Rachitic, rigid, furious, bizarre FM

Indomethacin

Oligohydramnios

Maternal Cigarrette Smoking

Various observations:
FBM abolished or attenuated but some report no change
FM reduced

Maternal Hyperglycemia

Sustained FMB/acidosis, diminution or abolition of FM/FT/
CTG-reactivity

Maternal Hypoglycemia

Abnormal paucity of all behaviors, normal AFV

Single Parameter Removed by Perinatal Gondition
Persistent fetal arrhythmia

Spont premature rupt of membranes

Periodic deceleration

Uninterpetable CTG
Obligatory oligohydramnios
CTG defined as nonreactive

Acute Disasters (Eclampsia, Abruptio Placentae, Ketoacidosis)

Invalidates BPS predictive accuracy

AFV, amniotic fluid volume; BPS, biophysical profile store; CTG, cardiotocogram; FBM, fetal breathing movements; FM, fetal movement; FT, fetal tone.
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FETAL HEART RATE MONITORING

The isolated use of Fetal Heart Rate (FHR) testing, whether by classic non-stress test (NST)
or by the introduction of contraction challenges, is not considered standard of care for
high-risk fetuses. There may be economic or logistic reasons why ultrasound is not avai-
lable to women undergoing routine prenatal care with no identificable risks, but even in
that population there are substantial problems with using the NST as the only method of
surveillance (table 4).

Table 4. Problems with non-stress test alone.

Method Fails to detect
e QOligohydramnios. e Twin demise.
e | ethal anomalies. e Anomalies requiring intervention.
e Cord presentation, abnormalities. e Qverall sensitivity 50 % (all outcomes).

e Placental abnormalities.

Nonreactive Test

e Poor specificity for compromise. e Poor specificity for fetal death.

Reactive Test

e False-reassuring rate 6/1.000 e Unreliable as a backup test*

* False reassuring rate for post-dates pregnancy 20/1.000, false reassuring rate for decreased fetal movement 24/1.000.

The classic accepted criteria for a reactive NST are at least two FHR accelerations lasting
at least 15 seconds and rising at least 15 beats/min above the established baseline heart
rate. Beyond 30 weeks, the normal baseline is between 120 and 160 beats/min, the base-
line variability is more than 5 beats/min, and there is a 20 to 30 minute cycle of sleep
activity. During the active phase of the cycle, the fetal heart rate accelerates in response
to uterine contractions and fetal movement. On the other hand, preterm fetuses, IUGR
fetuses at similar gestations, or fetuses with maternal medication such as sedatives or
magnesium sulphate will frequently have paired accelerations-movements that do meet
these criteria. Modification of these criteria in biophysical profile scoring (e.g., including
accelerations of 10 beats/min lasting 10 seconds on a background of normal FHR varia-
bility) accepts the principle that earlier fetuses have smaller accelerations but that
they should always demonstrate some degree of FHR acceleration with palpated fetal
movements.

False reassuring NSTs do exist, at a rate od 4 to 5 per 1.000 in the largest studies. These
are most problematic in fetuses with IUGR, oligohydramnios, and metabolic problems as-
sociated with severe macrosomia. In other words, NST has significant liabilities among the
highest risk groups. It should not be used in isolation in determining antenatal status of
such fetuses.

Because most normal fetuses will demonstrate normal ultrasound variables in biophysical
profile scoring within 15 minutes, the additional time to perform non-stress testing is op-
tional and unnecessary in a large number of monitored fetuses. It is economical, there-
fore, to start antenatal testing with the ultrasound biophysical variables, proceeding to
NST if not all of these are normal.
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MEASUREMENT OF FETAL GROWTH

A systematic review showed no evidence from randomized trials that the use of fetal
growth assessment reduce important adverse outcomes in either high-risk or low-risk
pregnancies. Most trials were of isolated measurement of fetal size, usually abdominal
circumference. Because single measurements of abdominal circumference are poor pre-
dictors of fetuses with pathologic growth, serial measurements may be better. In fact, se-
rial measurements can show a decline in growth as a fetal measurement crosses percen-
tile lines. This approach may be superior to waiting until the absolute measurement is
below a particular cutoff value!'©.

MEASUREMENT OF AMNIOTIC FLUID VOLUME

Amniotic fluid volume cannot be measured accurately in clinical practice. Ultrasound
measurement of amniotic fluid volume is the best reproducible method. There are two
ways in which this can be measured with ultrasound: the single maximum pool diameter
and the amniotic fluid index (the sum of the maximum vertical pool in each of four uter-
ine quadrants, excluding those containing fetal limbs or cord). A systematic review with a
meta-analysis of 18 studies involving more than 10.000 pregnancies showed that oligohy-
dramnios (defined as an amniotic fluid index below the third percentile) was associated
with an increased risk of a 5-minute Apgar score of less than 7'!. However, a low Apgar
score is considered fairly poor outcome endpoint. In that systematic review, only one
study looked at the predictive value of the amniotic fluid index for neonatal acidosis, and
this study reported a poor correlation between the two.

UMBILICAL ARTERY DOPPLER RECORDINGS

As gestation advances, placental resistance decreases, and in the normal fetus, considerable
forward movement of blood occurs in the umbilical artery throughout the cardiac cycle.
Therefore, the systolic-to-diastolic ratio is low. In normal pregnancy, the S/D decrease with
increasing gestational age. In placental insufficiency, the S/D ratio increases until forward
flow ceases at the end of diastole (absent end diastolic flow) and flow reverses later (re-
versed end diastolic flow). Perinatal mortality and morbidity rates increase with the degree
of abnormality of umbilical artery Doppler recording. Karsdorp and associates estimated
that the odds ratios for perinatal mortality in pregnancies complicated by absent and re-
versed end diastolic flow were 4 and 11, respectively. Fetal umbilical artery Doppler blood
flow waveform is the only test that has been evaluated in randomized trials that included a
reasonable number of pregnancies. These studies support the conclusion that its use in high
risk pregnancies reduces the rates of perinatal morbidity (defined as admission to antenatal
units and induction of labor) and mortality!?. However, no evidence showed that supports
the use of umbilical artery Doppler recordings in screening low risk pregnancies!.

MEASUREMENT OF MIDDLE CEREBRAL ARTERY BLOOD FLOW

The middle cerebral artery is the easiest fetal cerebral vessel to visualize. Vasodilatation in
the cerebral vasculature occurs during mild to moderate hypoxemia. With severe hypo-
xemia and acidemia, the reduction in middle cerebral artery pulsatility index (PI) reaches
a limit that may represent maximum vessel dilatation and redistribution. Ussually, a cut-
off value of less than 2 standard deviations from the mean for gestational age is used.
Several comparative studies examined high risk pregnancies with redistribution and cor-
related this finding with perinatal outcome. As with umbilical artery Doppler assessment,
the fetus with small for gestational age and middle cerebral artery PI in the normal range
is at lower risk perinataly than the fetus with abnormal middle cerebral artery PI'4.
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However, cerebral redistribution of fetal blood flow during hypoxia is probably associated
with peripheral vasoconstriction. Therefore, the ratio between cerebral arterial PI and
umbilical artery PI may be a more sensitive indicator of redistribution. The ratio between
blood flow velocity of the umbilical artery and that of the middle cerebral artery does not
appear to depend on gestational age. A cerebroplacental ratio of less than 1 indicates re-
distribution.

REGIONAL BLOOD FLOW: VENOUS WAVEFORMS

The development of abnormal waveforms in the umbilical vein, inferior vena cava, and
ductus venosus indicate a late stage of progressive deterioration of the fetal condition
and severe fetal compromise. However, venous Doppler waveforms can be difficult to
obtain, and in some series, valuable waveforms were achieved in only approximately 75 %
of cases.

UTERINE ARTERY DOPPLER WAVEFORMS

The uterine artery waveform is used more often to predict disease in late pregnancy than
to assess the fetal condition directly. An abnormal waveform at 11 to 14!> weeks or at
2316 weeks identifies a high proportion of cases of severe preeclampsia or fetal growth
restriction. After 34 weeks, abnormal uterine artery Doppler waveforms at diagnosis are
associated with a fourfold increased risk of adverse neonatal outcome!”.

CONCLUSIONS

1. Maternal monitoring of fetal movements is useful for identifying fetuses at increased
risk for fetal death. Further study is needed to determine the best method for subse-
quent fetal monitoring when women report reduced fetal movements.

2. Symphysis-fundal height measurement has considerable limitations when used as the
sole screening test for pathologic fetal growth. It has low sensitivity, a high false-posi-
tive rate and significant intraobserver and interobserver variation. Customized serial
measurements give a better clinical prediction.

3. Auscultation of the fetal heart gives information only about fetal viability. There is no
evidence that it identifies at-risk fetuses or improves fetal outcome. Routine recording
of the fetal heart rate helps to identify fetal arrhythmias.

4. A biophysical profile score is not recommended for routine screening in low risk preg-
nancies. However, it is useful adjunct to umbilical artery Doppler recording in high
risk pregnancies, particularly because of its high negative predictive value. It is pre-
dominantly an acute measure of fetal well-being, giving short-term information and
reassurance. In high risk cases, an abnormal biophysical profile score usually predicts
imminent fetal death.

5. Cardiotocography analysis predicts outcome. However, like the biophysical profile
score, in most cases, carditocography provides information about the acute status of
the fetus. The findings become grossly abnormal late in the process of fetal deteriora-
tion. Arguably, it should be used only in combination with test of chronic fetal health
(e.g. measurement of fetal growth, umbilical artery Doppler).

6. Ultrasound assessment of fetal growth and size in a high risk pregnancy predicts fetal
outcome, but there is no evidence that this strategy alters outcome.
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7. Amniotic fluid volume less than the third percentile is associated with an increased
risk of poor perinatal outcome. It is not clear whether this association is valid if it is an
isolated finding.

8. Umbilical artery Doppler recordings in high risk pregnancies are a useful screening
tool and reduce perinatal morbidity and possibly mortality rates. There is no agree-
ment about the optimum frequency of use of this modality. No evidence supports the
use of umbilical artery Doppler recordings in screening low risk pregnancies.

9. There is no evidence that the use of the regional blood flow recordings in patients
with chronic hypoxia and anemia improves pregnancy outcomes, although these re-
cordings indicate the degree of fetal compromise.

10. Uterine artery Doppler recordings obtained before 24 weeks can identify an increased
risk of intrauterine growth restriction and preeclampsia. There is evidence that their
use improves pregnancy outcome, although the degree of improvement needs fur-
ther research.
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Evaluation and classification
of high risk

PREGNANCY, ~ B. Serra | E. Scazzocchio

INTRODUCTION

One of the most important parts of any health program designed to reduce adverse out-
comes of pregnancy anywhere in the world is the detection of the population that has a
higher probability to suffer complications. But the objectives of the evaluation and classifi-
cation of the risk related to pregnancy differ substantially between countries and parts of
the world. Broadly speaking, countries can be divided in developed and developing ones.

In developed countries, almost all pregnancies are supervised by gynecologists or mid-
wifes with appropriate prenatal diagnosis facilities and protocols, and the deliveries take
place in hospitals or under medical supervision, generally with adequate facilities to con-
front any complication. The main objective of obstetric care and therefore of risk assess-
ment in these countries, where the maternal mortality rates range between 5 and
15/100.000 births, is the reduction of perinatal mortality and morbidity. On the other
hand in developing countries the challenge is firstly to reduce maternal mortality and
morbidity figures, that are horrifying in most Sub-Saharan and some Asiatic countries
(figure 1 and 2), and in second place to improve the perinatal results.

In developing countries, an adequate selection of high risk patients and the adaptation of
the prenatal care programs to facilitate a better detection of and assistance to these espe-
cially vulnerable women would have a major impact on maternal and perinatal mortality
and morbidity, as an important percentage of these deaths could be avoided by assigning
the supervision of their pregnancies and deliveries to trained health providers in ade-
quately equipped centers.

CLASSIFICATION OF FETAL RISK

The aim of this chapter is not only to reach obstetricians or perinatologists, but specially
general practitioners, who constitute the fundamental in situ components of the health
facilities of most developing countries and therefore should be responsible for the identifi-
cation of high risk patients and their referral to second line health centers.
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Figure 1. Maternal Mortality ratio per 100.000 livebirths.
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In Perinatal Medicine high risk means a higher probability of adverse results in terms of
maternal, fetal or postnatal morbidity or death. But the different pathologies that have
been associated with high risk in pregnancy have usually neither high sensitivities nor
specificities and, in turn, they could be present with different intensities or even com-
bined. Moreover the same risk factor could have different effects on different populations,
not only depending on the characteristics of the population itself, but also of the heath
facilities. Therefore it is extremely difficult to establish risk factors and risk scoring sys-
tems which could be used in different populations and health settings with different ex-
pectations.
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Every specific country or region should therefore reach a consensus on which risk factors
should be evaluated in their pregnant population to try to reduce those adverse outcomes
that are more worrisome due to its frequency or severity, and how many risk categories
should be considered, according to the organization of the health system. In general risk
scales should include 3 categories: 1.- Low risk; 2.- Intermediate risk and 3.- High risk. In
developing regions with rudimentary health structures without third-level hospitals, pa-
tients should be divided into low or high risk patients, whereas in developed countries a
4th category of very high risk pregnancies should be considered. Pregnant women should
be assigned to the low risk group if no risk factor has been identified. Patients with risk
factors that have a low sensitivity and specificity should be assigned to the intermediate
risk group. Finally those with risk factors that have a relatively high sensitivity and speci-
ficity for severely adverse outcomes should be classified in the high risk group.

In several countries (e.g. Catalunya, Spain), the risk classification of pregnant women
reached by consensus of a group of experts under the auspices of the local government
includes four categories that are presented in table 1.

Table 1. Classification of fetal risk.

Risk 0: High Risk or risk 2:

Patients with no risk factors identified
of all those detailed in the following levels.

Medium Risk or risk 1:
Pelvic anomaly
Cardiac disease |
Insufficient prenatal control
Age < 16 or > 35 years
Uncertain last period date
Twins
Rh incompatibility
Excessive weight gain
Urinary infection
Obesity
Inter pregnancy interval < 12 months
Short height
Social class IV and V
Diabetes A
Previous sterility
Smoker
First trimester hemorrhage
Insufficient weight gain
Maternal infection
Multi-parity
Positive VDRL

Threat of Premature Birth
Cardiac diseases |l
Prolonged pregnancy
Second and third trimesters hemorrhage
Oligoamnios

Fetal malformation suspicion
Previous uterine surgery
Anomalous presentation
Light hypertension

Anemia

Drug adddiction/Alcohol
Endocrine diseases
Hydramnios

Bad obstetrical background
Uterine malformation
Recurrent perinatal death
IUGR Risk

Very high Risk or risk 3:

Cardiac Diseases lll and IV
Hypertensive disorders
Linked serious pathology
IUGR

Diabetes B or more serious
Isoimmunization

Placenta previa

The identification of several risk factors means inclusion in the highest group.
The risk level should be revised in each prenatal visit and also at delivery.
VDRL: Veneral Disease Research Laboratory / IUGR: Intrauterine growth restriction.

Risk factors could be detected before pregnancy based on the previous obstetric history or
the existence of maternal diseases, or during the progress of pregnancy due to the appear-
ance of obstetric pathologies like hypertensive disorders, intrauterine growth restriction,
gestational diabetes, etc. It is important to point out that women with known risk factors
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should be counseled before becoming pregnant about the prognosis of a future pregnancy
and the follow-up strategy that would be recommended, so that they could freely decide
to assume the risks associated to pregnancy or not. In this latter case counseling regarding
appropriate family planning should be provided.

Other risk factors appear unexpectedly during pregnancy and could only be detected if
the patients are aware of the symptoms or signs that should move them to seek medical
assistance, or if pregnant women are regularly controlled by sanitary staff. Therefore ad-
equate health educational programs, not only for first line health providers but also for the
general population are of paramount importance in those regions where pregnant women
are usually not followed up during their pregnancies.

Once women are classified as high risk patients, specific control and treatment protocols
should be applied to reduce the incidence, progression or consequences of the pathology
at risk. In many occasions the impact of risk factors on pregnancy is reciprocal; the prog-
nosis of the pathology that constitutes a risk factor for adverse perinatal outcomes can in
turn worsen as the result of the pregnancy itself. This could be the case in patients with
heart insufficiency, for example.

RISK FACTORS FOR MATERNAL MORBIDITY
AND DEATH

The risk of a woman dying as a result of pregnancy or childbirth during her lifetime is
about one in six in the poorest parts of the world compared with about one in 30.000 in
Northern Europe'. Maternal deaths are classified as direct (e.g. hemorrhage, eclampsia,
etc.), indirect (e.g. cardiac, renal, etc.) or coincidental (e.g. accidents). Within the group of
direct causes also those should be contemplated that derive from the omission or appli-
cation of incorrect medical or surgical treatments. They can occur in pregnancy, within
42 days of delivery (early) or after 42 days to 1 year (late). Declines in direct mortality may
be associated with surveillance and related improvements in obstetric care. The impor-
tant role of indirect deaths from HIV/AIDS, sickle cell disease, cardiac disease and asthma
between others suggests the need to improve collaboration with medical teams to imple-
ment guidelines to care for pregnant women with chronic diseases.

The majority of epidemiological studies on mortality related to pregnancy have identi-
fied the following risk factors:

1. Socioeconomic and educational status. In all ethnic groups a low economical and
generally related educational status increases the maternal mortality rate?.

2. Marital status. Maternal mortality is three times higher in unmarried patients or pa-
tients without couple. This group of patients concentrates near 50 % of all maternal
deaths related to abortion or ectopic pregnancy.

3. Ethnic group. Apparent health inequality persists with indigenous mothers continuing
to have a higher risk of maternal death in different continents.

4. Age. Until 30 years of age maternal mortality remains stable, but from then on it rises
progressively.

5. Parity. The lowest maternal mortality is found in relation with the second and third
delivery. With further deliveries the risk increases noticeably, overcoming that of the
first delivery.
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6.

Insufficient prenatal care. The risk of maternal mortality is significantly higher in
patients without or with poor prenatal control.

Distance to hospital and hospital level. hospitals with few deliveries have a higher
rate of maternal deaths, generally due to the absence of blood banking facilities and
the availability of skilled birth attendants. The higher maternal mortality rates found in
referral hospitals has to be attributed to the high percentage of high risk pregnancies
and deliveries that are attended in these institutions.

On the other hand there are several medical factors which could have a live threatening
impact on the mother. Main causes of maternal death vary between developed and devel-
oping countries. Hemorrhage and hypertensive disorders of pregnancy constitute patholo-
gies that have an important protagonism in both settings, whereas infective complica-
tions, including those derived from unsafe abortions, have a great impact in developing
countries and thromboembolic events are the leading causes of maternal deaths in some
developed countries. The following are some of the medical factors that have a closer re-
lationship with adverse maternal outcomes, and affected women should be controlled
during their pregnancies and deliveries by skilled health providers:

l.

Diabetes. Prior to the discovery of insulin diabetic patients died before reaching the
reproductive age, and those who did not, suffered a near 50 % mortality rate during
pregnancy. Despite the introduction of insulin and the great advances in the knowledge
of the pathogenesis and treatment of the diabetes, this pathology remains related to a
higher risk of complications, especially if the control of the glycemia is suboptimal.

. Hypertension and hypertensive disorders of pregnancy. Patients with chronic hy-

pertension have an increased risk of preeclampsia/eclampsia, that by themselves im-
ply a higher mortality risk’.

. Multiple pregnancy. Compared with singleton gestations, women with multiple ges-

tations have a twofold risk of death, preeclampsia, and postpartum hemorrhage and a
three fold risk of eclampsia. There is also a significant association between multiple
gestation and increased incidence of preterm labor, anemia, urinary tract infection,
puerperal endometritis, and cesarean delivery*.

Obesity. Compared to women with normal BMI, the following outcomes were signifi-
cantly more common in obese pregnant women: gestational diabetes mellitus, pro-
teinuric pre-eclampsia, postpartum hemorrhage, genital tract infection, urinary tract
infection and wound infection®.

Stillbirth. Stillbirth and maternal mortality rates are strongly correlated, with about 5
stillbirths for each maternal death. However, the ratio increases from about 2 to 1 in
least developed countries to 50 to 1 in the most developed countries®.

Previous cesarean section. Compared with mothers who have had primary vaginal
births, mothers who have had primary caesarean section and undergo labor in the
second birth are at increased risk of uterine rupture, hysterectomy, postpartum hem-
orrhage, infection and intensive care unit admission?.

Previous obstetric complications. In a recent study conducted in Mexico, the history
of complications in previous pregnancies was the risk factor for maternal death with
the highest odds ratio, followed by pre-existing medical conditions®.

Preexisting medical conditions. Infectious, hematological, endocrine, renal, hepatic,
neurological, cardiac, pulmonary and immunological diseases. Especially in pandemic
areas, HIV/AIDS and malaria.
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RISK FACTORS FOR ADVERSE PERINATAL
OUTCOMES

All risk factors for adverse maternal outcomes enumerated in the previous section have
also a negative impact on the perinatal figures. But on the other hand there are some risk
factors that have a specific impact on perinatal outcomes without influencing maternal
health. The most common causes of stillbirths were conditions originating in the perinatal
period: intrauterine hypoxia and asphyxia. Congenital malformations, including deformi-
ties and chromosomal abnormalities, and disorders related to slow fetal growth, short
gestation, low birth weight, birth trauma and infections were the most common causes of
neonatal deaths.

1. Congenital defects. In developed countries where pregnancy interruption for fetal
congenital defects is legally accepted, fetal malformations have reduced its impact on
perinatal mortality, but in developing ones, malformations constitute one of the impor-
tant causes of perinatal deaths. Reduction of its contribution to perinatal mortality can
only be achieved implementing prenatal diagnosis strategies and referring patients to
referral hospitals where affected newborns could be adequately treated.

2. Preterm delivery. Despite great efforts, prematurity rates remain unchanged in the
last decades. Different screening and prevention strategies have been proposed without
great impact on its incidence. Adequate dating of the gestation is of great importance to
refer the patients with preterm labor to be delivered in adequate health centers. The
challenge of perinatal medicine in this field is to improve the neonatal outcome, es-
pecially in poor resource settings. One promising approach consists in managing low
birth weight and preterm neonates in home setting by the mother and trained village
health workers®.

3. Intrauterine growth restriction. Infants with intrauterine growth restriction are at
risk for increased perinatal mortality, birth adaptation complications, including perina-
tal acidosis, hypoglycemia, hypothermia, coagulation abnormalities, and selected im-
munologic deficiencies. IUGR infants also appear to be at great risk for complications
of prematurity, including chronic lung disease and necrotizing enterocolitis and an in-
creased risk of neurological disorders, including cerebral palsy and poor neurodevelop-
mental outcome'©.

4. Intrauterine infections. The failure to apply known effective antiretroviral and anti-
malarial interventions to infected mothers through antenatal programs continues to
contribute substantially to infant deaths globally'!, especially in pandemic areas.

5. Birth trauma. Although some are not predictable, antepartum obstetric evaluation of
the prognosis of a vaginal delivery, birth assistance by trained health providers, ade-
quate referral protocols and the possibility to perform a caesarean section are some
alternatives to lover the impact of birth trauma not only on perinatal but also on ma-
ternal outcomes.

6. Rh alloimmunization. The formation of maternal antibodies when any fetal blood
group factor inherited from the father is not possessed by the mother, also known as
alloimmunization, may lead to various degrees of transplacental passage of these anti-
bodies into the fetal circulation. Depending on the degree of antigenicity and the
amount and type of antibodies involved, this transplacental passage may lead to he-
molytic disease in the fetus and neonate. Undiagnosed and untreated, alloimmuniza-
tion can lead to significant perinatal morbidity and mortality'?.
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INTRODUCTION

Haemorrhage is the main cause of maternal mortality around the world. The most com-
mon bleeding event during gestation is the early miscarriage or abortion followed by ecto-
pic pregnancy. Trophoblastic illness or other causes of vaginal or cervical haemorrhage
are less frequent.

MISCARRIAGE

Miscarriage or spontaneous abortion is the natural or spontaneous end of a pregnancy at
a stage where the embryo or the foetus is incapable of surviving, generally defined at a
gestation of prior to 20 weeks. Miscarriages are the most common complication of preg-
nancy.

Determining the prevalence of miscarriage is difficult. Many miscarriages happen very
early in the pregnancy, before a woman may know she is pregnant. Prospective studies'
using very sensitive early pregnancy test have found that 25% of pregnancies are miscar-
ried before the sixth week of gestation. The risk of miscarriage decreases sharply after the
8 week. Clinical miscarriages occur in 8% of pregnancies?. The prevalence of miscar-
riage increases considerably with age of the parents.

CAUSES

Miscarriages can occur for many reasons, not all of which can be identified. Most miscar-
riages (more than three-quarters) occur during the first trimester. Chromosomal abnor-
malities are found in more then half of embryos miscarried in the first 13 weeks. Another
cause of early miscarriage may be progesterone deficiency.

Up to 15% of pregnancy losses in the second trimester may be due to uterine malforma-
tion, growths in the uterus (fibroids) or cervical problems. These conditions may also
contribute to premature birth. Other causes are: gestational diabetes, high blood pressure,
tobacco, hypothyroidism, autoimmune diseases...
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DIAGNOSE

The most common symptom of a miscarriage is bleeding. Symptoms other than bleeding
are not statistically related to miscarriage®. However the patient may refer moderate or
mild pelvic pain, her cervix can be dilated and her uterus can be enlarged in an extent ap-
propriate or minor for gestational age of the pregnancy. A pregnancy test will be positive.

Pelvic ultrasound is used to visualize foetal heartbeat and to determine whether a preg-
nancy is still viable. The measure of the embryo length determines its gestational age. We
have to differentiate if it is a threatened miscarriage (uterine bleeding with embryo alive),
complete miscarriage (products of conception have emptied out of the uterus) or incom-
plete miscarriage (products of conception persist in the uterus).

Blood levels of serial human chorionic gonadotrophin (hCG) may help to determine the
viability of a pregnancy if the ultrasound examination is inconclusive.

TYPES OF MISCARRIAGE

THREATENED MISCARRIAGE ultrasound or by having a surgical curet-

t f d.
Uterine bleeding at early pregnancy that age pertorme

may be accompanied by cramping or
lower backache. The cervix remains
closed. This bleeding is often the result of
implantation.

MISSED MISCARRIAGE

Women can experience a miscarriage
without knowing it. Embryonic death has
occurred but there is not any expulsion of
the uterus. It is not known why this oc-
curs. Signs of this would be a loss of preg-
nancy symptoms and the absence of fetal
heart tones found on an ultrasound.

INEVITABLE OR INCOMPLETE
MISCARRIAGE

Abdominal or back pain accompanied by
bleeding whit an open cervix. Miscarriage
is inevitable when there is a dilation or ef-
facement of the cervix and/or there is
rupture of the membranes. Bleeding and
cramps may persist if the miscarriage is
not complete.

RECURRENT MISCARRIAGE

Defined as three or more consecutive mis-
carriages. This can affect 1% of couples
trying to conceive.

BLIGHTED OvVUM

Also called anembryonic pregnancy. A

COMPLETE MISCARRIAGE o . . .
fertilized egg implants into the uterine

The embryo or products of conception
have emptied out of the uterus. Bleeding
should subside quickly, as should any pain
or cramping. It can be confirmed by an

wall, but foetal development never begins.
Often there is a gestational sac with or
without a yolk sac, but there is an absence
of foetal growth*.

TREATMENT

Avoid or restrict some forms of exercise is recommended to manage threatened miscar-
riage. Not having sexual intercourse is usually recommended until the warning signs have
disappeared.

No treatment is necessary for a diagnosis of complete abortion (as long as ectopic preg-
nancy is ruled out).
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In cases of an incomplete abortion, empty sac, or missed abortion there are three treat-
ment options®:

® With no treatment, most of these cases (65-80 %) will pass naturally within two to six
weeks. This path avoids the side effects and possible complications from medications
and surgery.

® Medical management usually consists of using oral or vaginal prostaglandins (misopro-
stol) to encourage completion of the miscarriage. About 95% of cases treated with
misoprostol will complete within a few days.

e Surgical treatment, most commonly dilation and curettage (D&C) is the fastest way to
complete the miscarriage. It also shortens the duration and heaviness of bleeding, and
is the best treatment for physical pain associated with the miscarriage.

If women’s blood group is Rh negative, they will also need the Rhogam shot within 72
hours of the abortion*. Although a woman physically may recover from a miscarriage
quickly, psychological recovery for parents in general can take a long time.

ECTOPIC PREGNANCY

In an ectopic pregnancy, a fertilized egg has implanted outside the corps uterus (figure 1).
The egg settles in the fallopian tubes more than 95 % of the time. This is why ectopic preg-
nancies are commonly called «tubal pregnancies». The egg can also implant in the ovary,
abdomen or the cervix.

Figure 1. Ectopic means out of place.

This image is in the public domain because its copyright has expired
in the United States and those countries with a copyright term of life
of the author plus 100 years or less.

None of these areas has as much space or nurturing tissue as a uterus for a pregnancy to
develop. As the foetus grows, it will eventually burst the organ that contains it. This can
cause severe bleeding and endanger the mother’s life. A classical ectopic pregnancy never
develops into a live birth.

The ectopic pregnancy incidence is between 1% and 2 % of all pregnancies.

CAUSES

The causes of ectopic pregnancy are unknown. After fertilization of the oocyte, the egg
takes about nine days to migrate down the tube to the uterine cavity at which time it im-
plants. Wherever the embryo finds itself at that time, it will begin to implant:
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® Previous surgery or inflammation of the Fallopian tubes (pelvic inflammatory disease)
can increase the risk of and ectopic pregnancy.

¢ If a woman has previously had an ectopic pregnancy, the chances of another one in the
same Fallopian tube and in the other tube are increased.

e Contraceptive coil or the progestogen-only contraceptive pill (mini-Pill) could be the
cause of an ectopic pregnancy.

However, many women experiencing an ectopic pregnancy do not have any of these risk
factors.

DIAGNOSE

An ectopic pregnancy has to be suspected in any woman with lower abdominal pain and/
or unusual bleeding who is or might be sexually active and whose pregnancy test is posi-
tive.

Early symptoms in ectopic pregnancy are either absent or subtle. Clinical presentation of
ectopic pregnancy occurs at a mean of 7,2 weeks after the last normal menstrual period,
with a range of 5 to 8 weeks. Later presentations are more common in communities de-
prived of modern diagnostic ability (ultrasound and determination of hCG levels).

Patients with a late ectopic pregnancy typically have pain and bleeding. This bleeding will
be both vaginal and internal and has two discrete pathophysiologic mechanisms:

a) External bleeding is due to the falling progesterone levels.

b) Internal bleeding is due to haemorrhage from the affected tube.

The vaginal bleeding can be indistinguishable from an early miscarriage or the implanta-
tion bleed’ of a normal early pregnancy.

The pain and discomfort are usually mild. A corpus luteum on the ovary in a normal preg-
nancy may give very similar symptoms.

A urine test for pregnancy will nearly always be positive but it might be only weakly posi-
tive. In cases of doubt, a blood pregnancy test may be performed, which is always positive
in ectopic pregnancy.

The uterus will often be smaller than expected for the number of weeks since the wom-
an’s last period. During the exploration it might be felt a tender swelling corresponding
to an ectopic pregnancy.

COMPLEMENTARY TESTS

Transvaginal ultrasound is a valuable diagnostic tool. The presence or absence of an in-
trauterine sac must be documented. A B-hCG >2.400 mIU/ml with no intrauterine sac
present is diagnostic of an abnormal pregnancy and highly suggestive of an ectopic preg-
nancy®. The hCG discriminatory concentration is dependent on the hCG standard utilized
in any given laboratory. In addition, ultrasonic detection of adnexal cardiac activity is use-
ful in determining the appropriate therapy for ectopic pregnancy.

Culdocentesis may be used to look for internal bleeding. In this test, a needle is inserted
into the space at the very top of the vagina, behind the uterus and in front of the rectum.
Any blood or fluid found there likely comes from a ruptured ectopic pregnancy. A laparos-
copy or laparotomy can also be performed to visually confirm an ectopic pregnancy.
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TREATMENT

If left untreated, about half of ectopic pregnancies will resolve without treatment. These
are the tubal abortions. The advent of methotrexate (MTX) treatment for ectopic preg-
nancy has reduced the need for surgery; however, surgical intervention is still required in
cases where the Fallopian tube has ruptured or is in danger of doing so.

MTX, long used in treatment of gestational trophoblastic neoplasia, is also effective in
treating ectopic pregnancy. It is particularly effective as primary treatment when the diag-
nosis can be made without surgery. MTX may be administered intramuscularly in either
single” or alternate day doses®. However, the optimal dose and time of MTX has yet to be
determined.

If haemorrhaging has already occurred, surgical intervention may be necessary if there is
evidence of ongoing blood loss. The option to go to surgery is thus often a difficult decision
to make in an obviously stable patient with minimal evidence of blood clot on ultrasound.
Surgeons use laparoscopy or laparotomy to gain access to the pelvis and can either incise
the affected Fallopian and remove only the pregnancy (salpingostomy) or remove the af-
fected tube with the pregnancy (salpingectomy).

If women’s blood group is Rh negative, they will also need the RhoGam shot. The chance
of future pregnancy depends on the status of the tube(s) that are left behind, but is de-
creased. The chance of recurrent ectopic pregnancy is about 10% and is independent of
whether the affected tube was repaired (salpingostomy) or removed (salpingectomy).

MOLAR PREGNANCY

A molar pregnancy is an abnormality of the placenta, caused by a problem when the egg
and sperm join together at fertilization. Molar pregnancies are rare, occurring in 1 out of
every 1.000 pregnancies. Molar pregnancies are also called hydatidiform mole or simply
referred as a «<mole».

The complete mole, this occurs when the nucleus of an egg is either lost or inactivated.
The sperm then duplicates itself because the egg was lacking genetic information. Usually
there is no foetus, no placenta, no fluid and no amniotic membranes. The uterus is rather
filled with the mole that resembles a bunch of grapes. The fluid filled vesicles grow rapidly,
which can make the uterus seem larger than it should be for gestational age.

The partial mole, this most frequently occurs when two sperm fertilize the same egg. There
may be partial placentas (figure 2), membranes or even a foetus present in a par-tial mole.
However, there are usually genetic problems with the baby.

The gestational trophoblastic diseases (GTD) include complete and incomplete molar preg-
nancy. The term gestational trophoblastic neoplasia (GTN) replaces the terms chorioa-
denoma destruens, metastasizing mole and choriocarcinoma. These were pathologic diag-
noses.

DIAGNOSE

The main symptoms of a molar pregnancy are increased nausea and vomiting, vaginal
bleeding, and increased hCG levels with a rapidly growing uterus; but no foetal movement
or heart tone is detected. It is frequent to find pregnancy induced hypertension prior to 24
weeks and hyperthyroidism. Pulmonary embolization may also occur.
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Ultrasound can also help determine a molar preg-
nancy. The typical «<snow storm effect» may be seen
on the screen.

Figure 2.
Courtesy of HCU of Zaragoza.

TREATMENT

If the pregnancy has not ended on its own, suction is usually used to evacuate the mole
from the uterus.

Ongoing treatment includes B-HCG levels to be taken two times a week, then weekly, until
they are «<normal» for three weeks. Afterwards it will be tested monthly for six months, and
every two months until a total of one year has passed. Pelvic exams should be done too. A
rising level of B-HCG and an enlarging uterus could indicate the presence of a choriocarci-
noma. If women’s blood group is Rh negative, they will also need the RhoGam shot. Preg-
nancy should be avoided for the period of one year. Any method of birth control, with the
exception of an intrauterine device, is acceptable.

Table 1. Differential diagnosis of haemorrhages of the first term of the pregnancy.

Threatened miscarriage Ectopic pregnancy Molar pregnancy
Genital bleeding Pelvic pain Uterus bigger than gestational age
Embryo with/without beating Uterus is empty and there is a tubal | «snow storm effect» with/without
increase embryo
B-HCG according or lower to gesta- | Lower increase of 3-HCG B-HCG very increased
tional age
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INTRODUCTION

In normal conditions the fetal growth process depends on many factors mainly maternal
and constitutional or racial. Many pathological conditions can alter the normality of this
process in defect and in excess as well.

Since a long time it is well recognized that perinatal mortality and morbidity are
significantly increased in case of birthweight (BW) below the 10" percentile for the
gestational age. These newborns are defined as Small for Gestational Age (SGA). Moreover
it has been shown that the perinatal mortality rate is inversely proportional to the BW. For
a long time SGA newborns have been considered the consequence of intrauterine growth
restriction (IUGR) and the two terms became synonymous. After the introduction in
clinical practice of ultrasonic fetal biometry it became possible to assess the fetal size and
monitor with good accuracy the patterns of fetal growth before birth. As a consequence it
becames clear that IUGR and SGA are different clinical conditions.

It has been suggested that IUGR should refers only to the fetus and SGA only to the
newborn!.

The assessment of the BW has lost part of his importance as a factor influencing the
perinatal outcome as it is now evident that the adverse outcome is the consequence of the
growth restriction.

In fact looking at the «growth» and not at the «<weight» it is possible to have IUGR presenting
a BW within the range of statistical normality (AGA) but that are affected in same way as
the IUGR-SGA.

Moreover due to the improvement in fetal instrumental semeiotic it is now clear that IUGR
and SGA are neither a diagnosis nor a disease per se. They must be considered as
symptoms of a possible disease that has affected the inherent growth potential of the
fetus indicating an increased risk of poor perinatal outcome. In fact IUGR are not
representing an homogenuos fetal/neonatal population as the causes of growth restriction
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can be different. Anyway it is obvious that in order to apply any management (when
available) the prenatal recognition of the IUGR is fundamental.

The aim of this chapter is to present and discuss definition, etiology, fetal and neonatal
complications, prenatal recognition, diagnosis and management of IUGR.

DEFINITION

The ACOG has proposed the following definition of IUGR: a fetus that fails to reach his potential growth.

At the moment this definition seems to be the more satisfactory. In fact it is implicit that
in this way the weight or size, being a function of growth, has only importance when
compared to an expected value. This consideration has practical implications that will be
discussed when dealing with the recognition of IUGR.

Anyway it should be now clear that it is not correct to describe as IUGR fetuses or
newborns only on the basis of the estimated fetal weight (EFW) or BW only below any
predefined threshold.

ETIOLOGY

The fetal growth restriction can be the consequence of maternal, fetal or placental abnormal conditions.

a) Many medical maternal conditions can be associated with IUGR: hypertension and
preeclampsia, renal diseases, antiphospholipid syndrome, cyanotic heart disease, lung
diseases, hemoglobinopathies, severe anemia. Lyfestile (substance abuse and
smoking), severe malnutrition and low socioeconomic status can also negatively
influence fetal growth process.

b) Fetal malformations, chromosomal aberrations and infections are recognized as
causes of [UGR.

It is estimated that less than 5% of IUGR are consequence of viral infections (mainly
rubella and cytomegalovirus). Congenital Toxoplasmosis can be associated with ITUGR.
Malformations are also associated with IUGR but that risk is largely different according
to the severity of the abnormality.

A major etiology of IUGR is represented by chromosomal aberrations. Some medica-
tions administered to the mother can induce growth restriction. This association is
documented for anticonvulsivant drugs.

¢) The placenta is the organ that allows normal nutrient and oxygen supply from the
mother to the fetus. Therefore placental diseases are the most frequent cause of IUGR.
Abnormal placental implantation (like placenta praevia) or structure (like chorioangioma)
can be associated with IUGR.

Confined placental mosaicism is observed in case of IUGR with significantly increased
frequency as compared to case presenting normal growth.
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The most important placenta disease responsible of more than 35% of IUGR is repre-
sented by the obliterative vasculopathy. It is the consequence of insufficient secondary
trophoblastic invasion occurring in the late 15t and early 2"¢ trimester. In this condition
maternal-fetal exchanges are reduced and growth restriction first occurs, followed by
chronic fetal hypoxaemia (CFH) and acidaemia, in case of worsening condition.

FETAL AND NEONATAL COMPLICATIONS

First of all it is necessary to remember that IUGR is not «per se» a disease. Therefore fetal
and neonatal complications and outcome are strongly dependent on the primary etiology
and on its severity. Moreover it is necessary to remember that the factor that principally
influences the perinatal outcome is the gestational age at birth.

When IUGR is the consequence of fetal malformations, chromosomal aberrations and
infections, the outcome will depend on the natural history of these diseases and their
severity. In case of maternal pathological conditions inducing IUGR the fetal/neonatal
complications can be mainly represented by prematurity if the maternal situation indicate
the delivery remote to term.

When CFH occurs the fetal outcome depends on the level and duration of oxygen supply
reduction.

The fetus first adapts to the adverse condition performing blood flow redistribution. In this
way more oxygenated blood is directed toward brain, heart and lung while blood flow to
splancnic and somatic structure is reduced. This phenomenon is called «brain sparing
effect» and it is observable by using Doppler technology. The peripheral resistance to flow
increases in the fetal thoracic descending aorta and other vessel while the resistance is
reduced in cerebral arteries. This is a mechanism of defense. If the hypoxaemia lasts for a
long time or is worsening heart function is altered than tissue and organ damage can
occur particularly at the level of the brain.

Intrauterine fetal death can occur. In fact it has been observed that 52% of the unexplained stillbirths is
associated with [UGRZ

Also many complications can be observed in the neonatal life. Low Apgar Scores and
acidaemia are frequently observed. Moreover hyperbilirubinemia, hypoglicemia.
polyccythemia and hypothermia are frequent. As far as the postnatal catch up in growth
is concerned the results are controversial. Anyway it has been shown that neurologic
sequelae prevalence in case of IUGR is doubled as compared to normally grown newborns.
It has also been suggested that adult diseases, like cardiovascular complications and
hypertension, can be a consequence of fetal growth restriction.

PRENATAL RECOGNITION

Taking into account the ACOG definition the criteria that should be used to suspect or recog-
nize an IUGR fetus are obvious. The task in fact is not to recognize SGA fetuses but to detect
the failure of that fetus of reaching his potential growth. As growth is a dynamic process in
order to detect any possible deviation it is fundamental to have an exact start point that is
represented by a precise assessment of gestational age. It can be easily done by performing
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an US scan in the 15 trimester by measuring
the crown-rump length or before 20 gesta-
tional week the biparietal diameter(BPD). The
accuracy of these measurements is plus/mi-
nus 4 days. In this way it is possible, at a later
scan, to observe if the individual growth is
deviating from the expected. The commonly
used parameters of the fetal biometry are the
abdominal circumference (AC), the BPD and
the femur length or the estimated fetal weight
(EFW). The formulas commonly used for EFW
are the ones proposed by Shephard® and Had-
lock?. When a significant deviation from the
expected value is observed IUGR should be
suspected. Apparently an easy task. But it is
necessary to remember that the «inherent po-
tential growth» of any individual is dependent
in normal conditions on many factors: mater-
nal, constitutional and racial. Therefore in or-
der to achieve a better assessment the use of
«customized» growth charts has been pro-
posed®. It has been suggested to consider
IUGR the fetus presenting an EFW inferior to
the 10% percentile for the gestational age.

Unfortunately any proposed formulas for
EFW are affected by an error, in excess or
defect as well, between 7,5% and 10%.
Therefore taking into consideration that the
abdominal circumference is strongly corre-
lated with the fetal weight and that its mea-
surement is highly reliable this simple meth-
od could be a better way for monitoring fetal
growth. It is advisable to compare the ob-
tained values with charts built on data of the
population that is object of evaluation. As
the fetus should be his own control by com-
paring serial measurements a better assess-
ment of his growth can be obtained. The in-
terval between measurement should not
be inferior to two weeks in order to avoid
false positive results®. But if the suspicion of
IUGR is based on the observation of a bio-
metric value (AC or EFW or FH) below the
10t percentile a significant number of ITUGR
will be missed as only SGA will be detected.
It has been shown that IUGR signs can be
present also if the weight is within the range
of normality. Therefore plotting serial bio-
metric values against expected values it is
possible to observe SGA presenting normal
growth patterns (figure 1), IUGR-SGA (figure
2) and TUGR-AGA (figure 3) fetuses.
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SCREENING FOR IUGR

About 50% of TUGR are not recognized until birth and the majority are observed in
pregnancies that are not presenting risk factors. It has been also shown that perinatal
mortality is significantly lower in SGA cases detected before birth as compared to those
undected”. Therefore a timely prenatal recognition of IUGR is fundamental for improving
the outcome when an appropriate management is available.

Fundal height measurement (FH) has been proposed as a screening method for IUGR. It is
easy to perform and unexpensive but its efficacy for early detection of IUGR is not
satisfactory. More sophisticated methods for using FH have been proposed but their
efficacy must be tested.

When available the ultrasound fetal biometry should be considered the method of
choice.

Evidence has been given that by using mass screening with scans performed at 30-32 and
36-37 weeks the detection of IUGR fetuses and their outcome are improved?.

IUGR DIAGNOSIS

As already said IUGR nor SGA are a diagnosis. They must be regarded as a symptom of a
possible maternal, fetal or placental disease. Therefore after suspicion of growth restriction
it is fundamental to identify his etiology in order to optimize the clinical management.

1. Exhaustive clinical and immunological examinations of the maternal conditions
must be carried out in order to detect factors possibly inducing IUGR. Viral or protozoal
infections must be identified or excluded.

2. A complete careful examination of the fetal anatomy must be performed for
excluding or detecting malformations. Kariotyping should be carried out especially in
cases of early onset of IUGR. It can be done by amniocentesis or chordocentesis. The
last offers a quicker result but carries an increased fetal risk. In the same way in case
of suspected infections the fetal involvement can be better assessed.

3. Characteristics of the placenta (morphology and localisation) must be checked. In order
to assess placental function Doppler Blood Flow on the umbilical arteries must be carried
out.. In this way it is possible to detect possible reduction of blood supply to the fetus.

IUGR PREVENTION

The only available method for IUGR prevention of known efficacy, is represented by the
modification of the maternal lifestyle, when considered as potential risk for IUGR.
Probably the modification should start in the preconceptional period.

IUGR MANAGEMENT

When the primary etiology are maternal diseases the management of course will
performed following the maternal indications. When the cause of [UGR is fetal chromosomal

RECOMMENDATIONS AND GUIDELINES OF PERINATAL MEDICINE 93



CHAPTER 10 | PREGNANCY | G. P. MANDRUZZATO

aberrations, malformations or infections little can be done to improve significantly the
outcome.

On the contrary when the etiology is the placental obliterative vasculopathy inducing CFH
and acidaemia the management can be optimized and the outcome improved using as a
clinical guidance a close monitoring of the CFH. When a fetus is facing CFH he adapts to
the situation by altering his vital functions. Haemodynamic changes occur, heart rate can
be altered, amniotic fluid production is reduced (inducing olygohydramnios) and fetal
movements are also reduced. Moreover the fetal behaviour can be altered. Therefore the
clinical management is mainly based on the monitoring of these changes, especially
haemodynamic and heart activity.

HAEMODYNAMIC CHANGES

a) Peripheral resistance in the umbilical arteries is progressively reduced in normal
evolving pregnancies. This fact can be easily assessed by measuring the Pulsatility
Index(PI) on these vessels.

In case of obliterative placental vasculopathy the PI increases and this increase is
proportional to the obliteration of the placental vascular bed. In this case the oxygen
supply to the fetus is reduced and CFH occurs. Therefore the investigation on the
umbilical arteries is in condition to distinguish between affected IUGR and those that
are not. In fact this method is considered the best available test for placental function.

b) In normal conditions the PI in the fetal arterial vessels shows a fairly trend to reduc-
tion. When CFH occurs the PI rises in somatic vessels and decreases in cerebral arteries.
By studying these changes it is possible to evaluate the fetal response and adaptation. In
very severe cases the blood flow can be absent or reversed in the diastolic phase. These
patterns are called ARED flow (end diastolic absent or reverse flow). In this particular
haemodynamic condition perinatal mortality and morbidity are very high.

Also venous fetal vessels undergo changes. The Ductus venosus (DV) has been object
of many studies and it has been shown that abnormal Doppler findings are strong
predictors of adverse outcome. At the moment the clinical utility of DV haemodynamic
changes for the management must be assessed.

FETAL HEART RATE (FHR)

FHR is also altered in case of CFH. The most sensible parameter, showing a strong
correlation with the levels of hypoxaemia and acidaemia is the reduction of the FHR
variability. By using cardiotochography (CTG) it is easy to observe such a reduction. But
the conventional CTG has a limitation as it is difficult to quantify precisely this reduction.
By using computer assisted CTG it is possible to evaluate it precisely on line obtaining also
a numerical value. Short term and long term variability values and their trend along time
are usually the basis for choosing the timing of the delivery. Therefore when available
the computerized CTG should be the method of choice for the management of the
hypoxaemic fetus.

It must be remembered that the only available cure for the hypoxaemic IUGR is the
delivery. But it must also be kept in mind that TUGR is not per se an indication to delivery
and also in cases of CFH and abnormal Doppler findings aggressive management
(caesarean section) is necessary with different frequence according to the severity of the
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compromise. When ARED flow are observed, if no other contraindications are present,
timing of the delivery must be considered. The management anyway must be different in
case of End Diastolic Flow Absent or Reverse Flow®. When PI superior to the 2" SD are
observed CS is needed in 70 % of the cases and if abnormal PI is only observed in the fetal
aorta but is still normal in UA spontaneous vaginal delivery is achievable in more than
65% of the cases!'®.

AMNIOTIC FLUID

In case of blood flow redistribution when CFH occurs in IUGR also the amniotic fluid
amount is reduced. This reduction is consequence of reduced fetal urine production. This
phenomenon is easily observable by obstetric ultrasound. The amniotic fluid index (AFI)
or the measurement of the deepest amniotic fluid pocket are used for a quantification of
the olygohydramnios. The timing of the delivery should not be based only on the amniotic
fluid assessment.

FETAL BIOPHYSICAL PROFILE (FBP)

There is no evidence that the use of the FBP improves the outcome is risk pregnancies.

When the GA is low it necessary to make a compromise between the risk of intrauterine
life in adverse conditions and the risk of the large prematurity.

Whenever possible the fetal management and the delivery should take place in tertiary
level Center.

SUMMARY

Fetal growth restriction is a major problem in perinatal medicine. The prevalence is about
8-10% of a general population. Perinatal mortality and morbidity are significantly
increased as compared to normally growing fetuses. The etiology is multifactorial and
must be carefully assessed as the outcome is strongly dependent on it. In fact ITUGR in
itself is not a disease but can be the symptom of a pathological condition maternal, fetal
or placental. As in some situations, like placental obliterative vasculopathy, the outome
can be improved, a timely recognition of IUGR is of paramount importance. After that by
using second level tests like Doppler flowmetry it is possible to identify the fetuses that are
affected by chronic hyopoxaemia. The clinical management is based on the monitoring of
hypoxaemia and cardiotochography, when available computer assisted, is usually the
principal guide for choosing the time of the delivery when necessary.

RECOMMANDATIONS

1. TUGR is not synonymous of SGA and should be used only when referring to the fetus.

2. Screening for IUGR is highly advisable. The method of choice should be serial ultrasonic
biometry. If this facility is not available FH can be used.

3. After IUGR suspicion the etiology (maternal, fetal, placental) must be assessed.

4. Doppler flowmetry on umbilical arteries should be performed for assessing placental
function.
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5. If abnormal Doppler findings are detected on umbilical arteries, the fetal response to
CFH must be assessed.In this case the clinical management is based on close
monitoring of CFH.

6. Whenever possible the delivery should take place in tertiary level centers.
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Diabetes and pregnancy

F. A. Van Assche PREGNANCY

INTRODUCTION

Substantial progress has been made in understanding the physiopathology and manage-
ment of diabetes and pregnancy, however major problems remain unsolved.

Pre-gestational and gestational diabetes remain an important medical complication, with
consequences for the mother and the child in the short and long term.

The care of the pre-gestational diabetes has improved, but major complications, such as
congenital malformations, sudden fetal death and the association with pre-eclampsia,
need better understanding. Obesity is becoming a major problem not only in relation to
the increased incidence of type 2 pre-existing diabetes, but also as a risk factor in preg-
nancy.

SCREENING AND PRE-PREGNANCY CARE

SCREENING FOR GESTATIONAL DIABETES

Gestational diabetes is defined as carbohydrate intolerance of variable severity with onset or
first recognition during the current pregnancy’. It is a heterogeneous disorder and affects at
least 3 percent of pregnancies in the Western World? 3. The metabolic adaptation that oc-
curs during normal pregnancy involves apparent deterioration of glucose tolerance and
hyperinsulinism, but only in a minority of women the diagnostic criteria for gestational
diabetes are present*. Insulin secretion is increased during pregnancy and there is evi-
dence that insulin resistance exists> ©. The morphological basis for this hyperinsulinism is
marked B cell hypertrophy and hyperplasia, and hyperactivity of the individual B cell”.

In the past, gestational diabetes was reported to be associated with increased perinatal
mortality®!%. More recently, this was not completely confirmed. However, gestational dia-
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betic women receive more obstetric attention and there is increased perinatal mortality in
undiagnosed gestational diabetes!!. Perinatal morbidity, in particular fetal macrosomia is
increased in gestational diabetes. Fetal macrosomia is associated with an increased num-
ber of operative deliveries and with shoulder dystocia'? 3.

Gestational diabetes remains a risk factor for the mother and the child. It is therefore nec-
essary to screen for this disorder during pregnancy. Universal screening with a 50 ¢ 1 h
glucose challenge is recommended. The final diagnosis is made with a 100-g oral glucose
challenge test. This clearly means that women with risk factors (obesity, a history of fa-
milial diabetes, a personal birth weight of more than 4.500 g, pre-eclampsia, polyhydram-
nios, fetal macrosomia, perinatal death and congenital anomalies) need a 100 g glucose
tolerance test.

PRE-PREGNANCY CARE.

There is growing evidence that tight control of diabetes before pregnancy improves fetal
and maternal outcome. Education and management may prevent congenital malforma-
tions and early pregnancy loss, and can improve the maternal condition!4. Many studies
have shown that congenital malformations are more numerous in infants of type 1 diabe-
tes. Kucera!® reviewed the world literature between 1930 and 1964: the incidence of
congenital malformations in diabetic pregnancies was 4,8 percent compared with 1,65
percent in normal pregnancies. Anomalies of the central nervous system, heart, skeleton,
gastrointestinal tract and genitourinary tract are prominent. The same degree of severity
of congenital malformations is seen in type 2 pre-gestational diabetes. Furthermore at the
present moment the number of congenital malformations remain high in pre-gestational
diabetes!'®.

However it has been shown that that optimal treatment with insulin in the critical period
of organogenesis reduces the rate of fetal malformations in the rat. Furthermore there is
evidence that in the human the strict metabolic control before conception reduces the
number of congenital malformations. However a number of women with pre-gestational
type 1 diabetes do not attend pre-conceptional counselling, moreover only a few with
type 2 pre-gestational diabetes attend'719.

MANAGEMENT OF DIABETES IN PREGNANCY

MEDICAL CARE OF THE PREGNANT DIABETIC WOMAN

Normoglycemia from the pre-conceptional period until the time of delivery must be
achieved in pregnant diabetic women with pre-existing diabetes. In order to reach this
goal, intensive education of the diabetic woman is necessary. The skills, knowledge and
experience of medical and non-medical advisers are important. The care of the diabetic
pregnant woman needs a multidisciplinary approach with combined clinics even before
pregnancy. It is a permanent learning and educational process for the medical and para-
medical team and certainly for the woman and the partner.

Self monitoring of capillary blood glucose must be taught before conception and con-
tinued during pregnancy.

Optimal blood glucose levels are 4,0 mmol/l (80 mg/100 ml) pre-prandial and 6,0 mmol/l
(80 mg/100 ml) post-prandial. Since hypoglycaemia can occur in the first trimester, it is
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advisable to use the same dose of insulin as that used before pregnancy. With further pro-
gression of gestation the dose of insulin will increase with several injections per day.

Glycosylated haemoglobin is the standard to evaluate good diabetic control, it is important
to achieve a low level(optimal 6 percent)!”.

During labour and delivery, blood glucose is controlled by an intravenous infusion of dex-
trose and insulin.

Gestational diabetes can be treated by diet alone or by diet and insulin, certainly when the
blood sugar levels remain high or when blood fasting glucose is elevated. It is the intention
to control fetal hyperinsulinismin in order to prevent macrosomia, neonatal complications
and effects on long term?°.

The use of oral agents is still controversy, it may be indicated in obese women?!.

OBSTETRICAL CARE OF THE PREGNANT DIABETIC WOMAN

Perinatal mortality in pregnancies of women with pre-existing diabetes has been reduced
over the last few decades. Congenital malformations and unexpected stillbirths remain
the leading cause if death. The most important obstetric management therefore includes
the detection of congenital anomalies, fetal surveillance and the prevention or early detec-
tion of complications of pregnancy. Congenital malformations can be detected by ultra-
sound examination between 16 and 20 weeks. Ultrasound examination is also important
for the evaluation of fetal growth?!. Fetal surveillance can be monitored with the biophys-
ical profile. It is our experience that these tests are more ominous for the fetus of a dia-
betic woman than for the fetus of a woman with other complications of pregnancy.

Maternal complications are still frequently seen in pregnancies complicated by diabetes.
An increased incidence of pre-eclampsia has been demonstrated?? 23. When polyhydram-
nios is found, fetal anomalies must be excluded and re-evaluation of strict metabolic con-
trol is advisable. Polyhydramnios can be caused by excessive fetal urine production se-
condary to hyperglycemia. Premature rupture of the membranes, preterm labour, cord
prolapse and abruptio placentae are known complications. The use of tocolytics and corti-
coids can result in maternal hyperglycemia, hyperinsulinemia, hypocalcemia, ketoacido-
sis and pulmonary oedema?®*.

In the last decades it has been suggested that diabetic pregnancies under tight control and
without complications should be allowed to continue to near term. The incidence of abdo-
minal deliveries is high, but with close supervision the caesarean section rate can be re-
duced without increased perinatal risk?.

The obstetric management of the mother with gestational diabetes is concentrated on fe-
tal growth and surveillance, depending on the severity. In the absence of any obstetrical
complication spontaneous labour can be awaited?®.

EFFECT OF DIABETES

THE EFFECT OF MATERNAL DIABETES ON THE FETUS
AND THE OFFSPRING

Alterations in the intrauterine environment affect fetal growth and development. In dia-
betic pregnancies not complicated by vasculopathy, fetal hyperinsulinism and macroso-
mia are mostly present. The insulin producing fetal B cells are hyperactive. However,
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when vasculopathy and nephropathy are present, intrauterine growth restriction and hy-
poinsulinism are common findings. At present human and animal data show longterm
consequences related to abnormal fetal growth?”.

Indeed it has been clearly demonstrated in the human and in animals that fetal hyperin-
sulinimn results in a deceased capacity for insulin secretion in later life; if these offspring
are also obese, insulin resistance is a complicating factor. These effects are transgenera-
tional?®.

It is therefore crucial that in the care of the diabetic pregnant woman, major attention is
given to fetal growth.

OBESITY AND PREGNANCY

Obesity is an important health problem, with even epidemic proportions.
In the EU, 14 million of children are overweight and 3 million are obese.

Moreover the number of children with overweight and obesity increases every year with
more than 400.000.

In many EU countries more than half of the (adult) population is overweight, and between
20 and 30 percent are obese?°.

It is well documented that obesity strongly correlates with an abnormal metabolic func-
tion and is responsible for an increased incidence of cardiovascular disease. Indeed obe-
sity induces insulin resistance®°.

However not so much attention has been given to women in reproductive age and in par-
ticular to obesity and pregnancy. Obesity in pregnancy is responsible for an increased ma-
ternal and perinatal morbidity and mortality; there is an elevated risk for hypertensive dis-
orders and gestational diabetes®!-32. Furthermore the prevalence of congenital malformations
in the offspring is increased in these pregnancies®. Obesity plays also an important role in
pre-gestational diabetes. Of the group with pre-gestational diabetic women, type 2 pre-ges-
tational diabetes has in some European countries reached nearly 50 percent, meanly due to
obesity. Type 2 pre-gestational diabetes has the same deleterious effects for mother, fetus
and newborn as type 1 pre-gestational diabetes. Moreover, these obese pre-gestational dia-
betic women are not frequently attending pre-conceptional counselling!® 3435,

It is therefore evident that obesity in the female takes also into account reproduction and
in particular pregnancy.

But even more, an abnormal intra-uterine environment has consequences for diseases in
the offspring in later life. Perfect developmental programming needs a normal perinatal
period.

Early development is related to fetal growth. Fetal growth and development are deter-
mined primarily by the genetic potential of the fetus. However, the genetically predeter-
mined growth and development can be influenced by environmental factors, which can
exert stimulatory or inhibitory effects. These changes in fetal growth and development
can have consequences for later life.

Developmental programming is a process of an insult in utero and in early postnatal life,
inducing a permanent response in the fetus and newborn, leading to enhanced suscepti-
bility to later diseases.

The first evidence of developmental programming came from animal research in 1979,
where it was demonstrated that induced diabetes in the pregnant rat has an effect in the
offspring until the third generation3®.
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Epidemiological data have shown that intra- uterine growth restriction is related to disea-
ses in later life such as cardiovascular diseases and insulin resistance.

Fetal overgrowth, as seen in (gestational) diabetes and in maternal obesity, induces type
2 diabetes and obesity in the offspring, and particular gestational diabetes in the female
offspring?® 37.

It is clear that maternal obesity and gestational diabetes result in fetal over nutrition and
have the same deleterious effects on the offspring (obesity, insulin resistance, cardiovas-
cular diseases)?8 37,

In the human there are a few studies showing that obesity induces metabolic and vascular
alterations?®. Furthermore maternal obesity is linked with cardiovascular and metabolic
disorders in the offspring, and maternal overweight results in an increased incidence of
type 2 diabetes (insulin resistance) in the offspring3®- 40. Childhood obesity is correlated
with maternal pre-pregnancy weight®7.

In animals different approaches have been made to manipulate the nutritional status dur-
ing pregnancy and lactation (induced diabetes, starvation, protein deficient diet, reduced
blood supply to the pregnant uterus, obesogenic diet)*!.

By inducing obesity in the rat with an obesogenic diet before pregnancy, it has been
shown that when pregnant, these animals have insulin resistance and an abnormal glu-
cose tolerance. Offspring of these pregnant obese rats remain obese in their further life
and have insulin resistance®?.

Numerous studies in animals have confirmed that maternal over nutrition induces an dele-
terious effect during perinatal life, leading to a metabolic syndrome in the offspring®”- 4!- 42,

Obesity is an increasing health problem in the Western world. Important efforts are un-
derway to reduce overweight and obesity in adults and children. The EU has made special
attention on obesity in the women.

However, since the woman is the most important partner in reproduction and the most
important responsible person for the health of the next generation, major attention is
needed regarding obesity and pregnancy. Obesity in pregnancy has disadvantages for the
mother, fetus and newborn. But even more important, maternal obesity is responsible for
increased obesity in the offspring, inducing a trans-generational effect.

Pre-conceptional weight loss, if possible starting in adolescence, can therefore reduce
obesity in the next generations.

It should be clear that the intra-uterine and immediate postnatal period are crucial for
human life. Indeed there are 43 cycles of cell divisions between fertilisation and birth and
only 5 from birth to death.

CONCLUSION

About one 100 years ago a large number of diabetic women died before the age of repro-
duction or were too unwell to ovulate. When pregnancy occurred, maternal morbidity and
mortality were very high and only a few children were born alive. The discovery of insulin
was beneficial for the mother but perinatal survival was still very rare. With improvement
in diabetic care, perinatal mortality improved but remained very high. Clinical and funda-
mental research indicated that for the treatment of the fetus maternal normoglycemia is
obligatory. To protect the fetus at the time of conception, tight control is necessary before
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conception. This implies commitment from the physician, obstetrician, neonatologist,
non medical personnel, but certainly the diabetic woman and her environment.

The most important goals for the future are the reduction of congenital malformations,
the prevention of diabetic complications during pregnancy, the increased problem of obe-
sity and the mechanisms to better understand fetal programming.
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Preeclampsia/Eclampsia

PREGNANCY,  O. Lapaire | W. Holzgreve | R. Zanetti-Daellenbach | R. Blum-Mueller | I. Hosli

INTRODUCTION

Preeclampsia occurs in approximately 3 to 14 percent of all pregnancies worldwide and is
associated with significant maternal and fetal morbidity and mortality. The clinical mani-
festations of pre-eclampsia consist of maternal hypertension, proteinuria, as well as pos-
sible additional life threatening hematological, hepatic, and neurological complications.

Tables 1 and 2 summarize the management and treatment options for pregnancies com-
plicated by arterial hypertension and/or preeclamptic patients.

CLASSIFICATION OF HYPERTENSIVE*
DISORDERS IN PREGNANCY

According to the ACOG, the diagnosis of hypertension in pregnancy is made by any one
of the following criteria:

1. Arise of 30 mmHg or more in systolic blood pressure.
2. Arise of 15 mmHg or more in diastolic blood pressure.
3. A systolic blood pressure of 140 mmHg or more.

4. A diastolic blood pressure of 90 mmHg or more.

These alterations in blood pressure should be observed on at least two different occasions
at least 6 hours apart.

* Note from Editor: Some sections of this chapter (*) have been enlarged in order to be adapted to the low and
middle-low income countries.
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Legend for table 1 and 2

1.

Out-patient controls (eventually after in-patient clarification and
observation of the progress), if stable: small meshed controls;
in case of one pathologic parameter, discuss in-patient treat-
ment.

Repetitive measurements with electronically blood pressure;
measurement over 30 minutes in lateral position.

Urine stick: in case of ++/+++ proteinuria: Confirmation
with urine sediment in case of in-patient observation/treatment:

1x ascertainment
Total protein in urine, Total protein/Creatinin (>30 mmol/l)
(Total protein in 24 hours: > 300 mg)

Laboratory parameters: electrolytes, liver/kidney parameters,
hemogram, coagulation status, d-dimers, blood group, type and
screen, serologic testing during first consultation.

Ultrasound with Doppler regular > 22.-24 weeks (if possible).
>24 + 0 weeks.

visual disturbances, headache, increased reflexes; epigastric
pain.

>24 + 0 weeks: Betamethasone 12mg i.m. 2x within 24 hours
(until 34 weeks).

See table:

Evaluation of high risk patients.

Preconception: Change therapy in case of ACE-inhibitors and
therapy with atenolol: Change drug!

10. Counseling the patient about cerebral/ epigastric symptoms.

1

Check-up in the clinic.

1. In case of a previous early preeclampsia (occurrence in the 29
trimester): application of aspirin (10 mg) from the 12" week

14,
15.

16.
17.
18.

until 37 + 0 weeks of gestation (pause 72 hours before until 48
hours after an elective operation, such as cerclage or amniocen-
tesis).

. Observation phase until 33 + 6 weeks.

Attention: >34 + 0 weeks: immediate delivery (discuss an
individual induction of labor, cesarean section)

Time frame of the observation phase 12-24 h after admit-
tance with the diagnosis of severe preeclampsia:
STANDARDIZED PROCEDURE:

Fasting patient, bed rest, psychological care, quiet environ-
ment.

Volume: ringer lactate 100-125 ml/h.

Prophylaxis to prevent for eclampsia: Magnesium infusion
(see item 16).

Antihypertensive therapy if needed: see table.

Lung maturation: see item 8.

following interdisciplinary decision, together with neonatolo-
gists and anesthetists regarding conservative ** or aggres-
sive approach***,

. Laboratory parameters: hemogram, electrolytes, liver/kidney

parameters, uric acid, coagulation parameters, d-dimer testing,
type and screen, fibrinogen. (In case of HELLP: additionally:
fragmentocytes, reticulocytes, haptoglobin, factor VIII, anti-
thrombin IIl).

Oliguria <30 ml/h over 3hours: ringer lactate 500 ml i.v.

Attention pulmonal edema: pulse oximetry, in case of lowered
saturation (< 92%: moving in of the anesthesia

Magnesium infusion see below.
Goal: Blood pressure 130-160 systolic and 90-100 diastolic.

Only in case of pulmonary edema and/or cardiac insufficiency:
diuretics (furosemide).

Hypertension in pregnancy is classified into the following groups:

1.

5.

Pregnancy-induced hypertension.

a) Preeclampsia. b) Eclampsia.

Chronic hypertension of whatever cause, but independent of pregnancy.

Preeclampsia or eclampsia superimposed on chronic hypertension.

Transient hypertension.

Unclassified hypertensive disorders.

Each of these forms of hypertension are definied by ACOG as follows:

Preeclampsia. Hypertension associated with proteinuria, greater than 0,3 g/L in 24-hour
urine collection or greater than 1 g/L in a random sample; generalized edema, greater
than 1* pitting edema after 12 hours or rest in bed or a weight gain of 5 Ib or more in 1
week; or both after 20 weeks of gestation.

Eclampsia. Convulsions occurring in a patient with preeclampsia.
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Chronic hypertension. The presence of sustained blood pressures of 140/90 mmHg or
higher before pregnancy or before 20 weeks.

Preeclampsia or eclampsia superimposed on chronic hypertension. The occurrence of
preclampsia or eclampsia in women with chronic hypertension. To make this diagnosis it
is necessary to document a rise of 30 mmHg or more in diastolic blood pressure, associ-
ated with proteinuria, generalized edema, or both.

Transient hypertension. The development of hypertension during pregnancy or the
early puerperium in a previously normotensive woman whose pressure normalizes within
10 days postpartum. There must be no evidence or preeclampsia.

Unclassified hypertensive disorders. Those in whom there is not enough information
for classification.

DIAGNOSIS OF PRE-ECLAMPSIA*

Pre-eclampsia is by definition a disease which occurs only during the second half of preg-
nancy. If the hypertension is detected before the 20" week or persists after the puerpe-
rium, some other cause for the hypertension must be considered, such as essential hyper-
tension or renal disease.

Pre-eclampsia is a disease of sings without symptoms, and the patient feels well even
when the condition is advanced. She will complain of abdominal pain and headache
only when she is on the brink of eclamptic convulsions or abruptio placentae.

The signs of pre-eclampsia are:

® Hypertension (always).
® Proteinuria (nearly always).

e Excessive oedema (sometimes).

HYPERTENSION

Any reading over 140/90 is abnormal and a second recording should be made after rest.
Small elevations are common near term, but sustained diastolic levels above 100 are a
matter of concern. Hypertension early in pregnancy suggests a non-pregnancy cause, usu-
ally essential hypertension or renal disease.

PROTEINURIA

The normal pregnant urine contains up to 20 mg % of protein, and proteinuria means in
practice, an excretion rate of over 30 mg%.

The reagent strips which are dipped into the urine and display a colour change, are suffi-
ciently sensitive for obstetric purposes.

+ ++ +++ ++++
<20% trace >30% >100% >300% > 1000%
Yellow . .o Dark green
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OEDEMA

This occurs in all pregnancies, and even when pretibial pitting on pressure can be demon-
strated it is not by itself significant. Pathological oedema is a late sign of acute PE and deve-
lops very quickly. Oedema is not consistently present in PE and is the least important sign.

OTHER SIGNS AND SYMPTOMS

Headaches are usually present in moderate-to-severe forms of pre-eclampsia. The pain
may be frontal or occipital, pulsatille or dull, and can occur simultaneously with visual
symptoms. It may be specially intensive, when preceding the onset of convulsions.

The most common visual symptoms appearing in patients who are going to develop
preeclampsia is scotoma, a transient perception of bright or black spots.

Epigastric or right upper quadrant pain is also common in patients with severe forms
of the disease but may also occur before the onset of obvious signs or symtoms of
preeclampsia.

LABORATORY FINDINGS IN PRE-ECLAMPSIA

The laboratory changes reflect the effects of the disease on the kidney, liver and hemato-
logic elements.

ALTERED RENAL FUNCTIONS

In well developed PE a reduction in renal function can be demonstrated.

Uric acid retention. 80% of the uric acid in urine is secreted by the distal tubule. As this
function is impaired there is a rise in plasma urate from about 230 wmol to above 350.

Plasma urea and creatinine. Urea: normal 3 mmol may rise to over 6. Creatinine: normal
50 wmol may rise to over 100.

CHANGES IN LIVER FUNCTION TESTS

In severe pre-eclampsia marked increases in ASAT, ALAT, yGT and LDH are commonly
found. After delivery SGPT and SGOT levels rapidly decrease.

BLOOD COAGULATION CHANGES

There is an increased activation of the blood clotting system, leading to intravascular fi-
brin deposition. Serum FDP’s are increased (from a normal of about 3 pg/ml to 14), and
the platelet count falls from a normal 300.000/mm? to as low as 150.000.

SEVERITY CLASSIFICATION OF PRE-ECLAMPSIA*

Usually pre-eclampsia is classified in three degrees of severity: mild, moderate and severe
(table 3). The most important criterion for differentiation is the magnitude of the blood
pressure elevation.

Increase in the severity of the pre-eclampsia is accompaniel by an increase of the risk for
the mother and the fetus.

The maternal risks are sudden onset of eclampsia with death from vaious causes; and the
sudden onset of abruptio placentae with the risk of death from haemorrhage or renal failure.
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Table 3. Severity classification of preeclampsia-eclampsia

Variable Mild Moderate Severe
Diastolic blood pressure 90-100 mmHg 100-110 mmHg >110 mmHg
Convulsions Absent Absent Present
Blindness Absent Absent Present
Headaches Minimal Mild Marked, persistent
Visual symptoms Minimal Mild Marked, persistent
Oliguria Absent Absent Present
Upper abdominal pain Absent Absent Present
Fetal distress Absent Absent Present
Fetal growth retardation Absent Absent Present
Intravascular hemolysis Absent Absent Present
Thrombocytopenia Absent Absent Present
Blood urea nitrogen (BUN), creatinine, uric Normal Midly elevated Markedly elevated
acid levels
ASAT, ALAT and LDH Normal Midly elevated Markedly elevated

On the other hand the increase in the severity of the PE is accompained by a increase in
fetal hypoxia, and the risks are:

1. Sudden death in utero.
2. Pacentae abruptio leading almost certainly to fetal death.
3. Intra-uterine growth retardation.

4. Anincreased risk on RDS after delivery, either from immaturity or from the prolonged
hypoxia.

TREATMENT OF PRE-ECLAMPSIA

The objectives of treatment must be:

a) To protect the mother from the dangers of eclampsia cerebral haemorrhage.

b) To deliver the fetus before term if growth restriction is suspected.

The management of mildly affected patiens consists of rest and sedation.

The decrease in activity is supposed to reduce blood pressure, and improves the blood
flow to the kidneys ant the placenta.

Drugs such as diazepam will allay anxiety and predispose the patient to rest. Sedative
drugs should really only be given to anxious patients.
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Many patients could very well rest at home, with instructions to report at once any sign of
fulminating disease such as headache and blurring of vision, and to test their own urine
for protein. Their blood pressure would be recorded daily by the doctor or midwife, and
there would be weekly visits to the antenatal clinic. PROTEINURIA is an indication for
hospital admission, so that intensive observation may be instituted.

Once a diagnosis of severe pre-eclampsia is established the patient must be admitted
to the hospital. In this cases, te management will consist of: 1. Prevention os seizures;

2. Control of hypertension; 3. Delivery.

SEVERE PREECLAMPSIA

CRITERIA

® Blood pressure =160 systolic or =110
diastolic (measurement 2 times within 6
hours apart.

e Acute renal failure (proteinuria >5 g/
24 h or >/= ++++ in urine stick).

® Oliguria <500 ml/ 24 h.
® Eclampsia.
® Pulmonary edema.

® HELLP-Syndrome (Decrease of haptoglo-
bin, increase of LDH, fragmentocytes;
ASAT, ALAT, yGT and increase of biliru-
bin; thrombocytopenia <100.000/ wl).

e Symptoms of a significant organ in-
volvement:

- Headache, hyperreflexia.

- Visual disturbance (skotomes, blurred
vision).

- Epigastric pain.

® In some cases: additional ITUGR and/or
oligohydramnios with/without patholo-
gic Doppler.

CONSERVATIVE APPROACH

MATERNAL INDICATIONS
® Blood pressure is controllable with drugs.

e Oliguria (<0,5 ml/kg body weight/h) is
remediable with addition of liquid (goal:
in case of 60 kg: > 30 ml/h.

® ASAT or ALAT >2x over normal values
and without epigastric pain.

FETAL INDICATIONS
e Amniotic fluid index (AFI) >2 cm.

® Fetal biometry/weight estimation >3
percentile.

® Inconspicuous Doppler, pathologic Dop-
pler, inconspicuous cardiotocogram.

AGGRESSIVE TREATMENT
(DELIVERY WITHIN 72 HOURS)

MATERNAL INDICATIONS

® Non controllable hypertension (treated
with two different antihypertensive
drugs at adequate doses): persistent
blood pressure > 160 systolic or >110
diastolic.

® Eclampsia (delivery after stabilization of
the mother).

® Progressive thrombocytopenia
<100.000/p.l (attention:
HELLP-Syndrome).

® ASAT or ALAT >2x above normal range
with epigastric pain.

® Pulmonal edema.

® Persistent oliguria or increase of the se-
rum creatinine.

® Persistent severe headache or visual
disturbances.

FETAL INDICATIONS

e Cardiotocogram: fetal distress.
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e Pathologic Doppler.

Important: These guidelines constitute
the basis for an individual assessment!

HELLP SYNDROME

DEFINITION

Decrease of haptoglobin (<10% of the
reference value), elevated indirect bili-
rubin (>20,5 wmol/l), elevated LDH
(>600 IU/l), significant decrease of hemo-
globin.

Elevated ASAT (>70 IU/l) and ALAT
(>70 1U/l),

Thrombocytopenia (< 100.000/ul).

MATERNAL AND FETAL
MONITORING: INTRAPARTAL
MANAGEMENT

INDICATION FOR A CESAREAN SECTION

HELLP before 30 weeks of gestation with-
out any uterine contractions and a Bishop
score <5.

HELLP and IUGR and/or oligohydramnios
<32 weeks, taking the dynamic of the
disease and the estimated birth weight
(<1.500 @) into consideration.

Anesthesiological/maternal indication.

Fulminant HELLP >32 weeks, decompen-
sated preeclampsia >32 weeks.

Important: These guidelines constitute
the basis for an individual assessment!

Epidural anesthesia: contraindication in
case of thrombocytopenia <50.000/pl or
diffuse intravascular coagulation; relatively
contraindicated in case of thrombocytope-
nia <60.000/pl and normal coagulation.

Transfusion of thrombocytes in case of
a severe bleeding and/or thrombocytes
<20.000 /.

INDICATIONS FOR INDUCTION OF LABOR
(IOL) WITH PROSTAGLANDINS

>34 weeks of gestation: liberal IOL.

Important: These guidelines constitute
the basis for an individual assessment!

MATERNAL SURVEILLANCE:
POSTPARTUM MANAGEMENT

Close meshed surveillance for 48 hours
postpartum, including blood pressure,
pulse, maternal weight (excretion), mater-
nal blood parameters, O,-oxygenisation.

Magnesium-Sulphate intravenously for
(12)-24-48h hours.

Antihypertensive therapy in case of elevat-
ed blood pressure (systolic >160 mmHg,
diastolic > 110 mmHg).

ECLAMPSIA*

Convulsions occurring in the antenatal
period, during labour, or post-partum.
They are nearly always preceded by pre-
eclampsia, but sometimes appear with
such unexpectedness as to justify the
Greek derivation, eclampein: to flash out.

Pre-eclampia and eclampsia is the third
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commonest cause of maternal mortality.
The fetal mortality is still about 40 % .

CLINICAL FEATURES

1. (Usual) signs of fulminating pre-
eclampsia very high blood pressure,



heavy proteinuria, acute oedema —with
complaints of headache and visual up-
sets.

2. Twitching of face and hands.

3. Tonic phase with rigidity, apnoea, cya-
nosis.

4. Clonic phase with spasmodic move-
ments, during which the patient may
throw herself out of bed.

5. A period of unconsciousness.

DIFFERENTIAL DIAGNOSIS

1. Epilepsy. Epilepsy has no association
with hypertension.
2. Subarachnoid haemorrhage or cere-

bral haemorrhage. The coma deepens.
Lumbar puncture may be necessary.

3. Brain tumour. This must be consi-
dered if the patient does not respond
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to anticonvulsive treatment or if coma

deepens.

4. Uraemia from a cause other than preg-
nancy.

COMPLICATIONS

1. Hypertension causes cerebral haemor-
rhage or thrombosis.

2. Repeated fits with periods of anoxia
lead to pulmonary oedema and cardiac
failure.

3. Liver necrosis may lead to acute liver
failure.

4. Glomerular or tubular necrosis may
lead to anuria.

5. Placental necrosis will lead to fetal

death.

When the patient develops eclampsia,
the pregnancy must be terminated.

MAGNESIUM THERAPY

GOAL

Prevent pregnant women from eclamptic seizures
in case of preeclampsia, prevention of recurrent
seizures.

First line therapy in case of acute eclampsia.

INDICATION

Severe preeclampsia (>160/110 mmHg [2 mea-
surements 6 hours apart], Proteinuria >5g/24 h
or urine stick: ++ -+, Oliguria <500 mL/24 h).

HELLP syndrome (Decrease of haptoglobin,
increase of LDH, fragmentocytes, increase of
ASAT, ALAT, vGT, bilirubin; thrombocytopenia
<100.000/ ).

Progress from light to severe preeclampsia.

Eclamptic seizures.

ECLAMPTIC SEIZURE
Do not leave the patient alone.

Call for help (additional obstetricians, anesthes-
tists, neonatologists).

Prevent the patient from additional injuries.

Position the patient on the left side and applica-
tion of oxygen.

Surveillance of the vital parameters (keep airways
open, stabilize blood pressure, and control satu-
ration with pulse oximetry, urinary volume).

APPLICATION OF MAGNESIUM INTRAVENOUSLY

Bolus: 8 mL Mg 5 Sulphate 50% (=4 g) in 100 mL
NaCl 0,9% over 15-20 minutes intravenously.

Continuous infusion: 1 g Magnesium/hour =
= 12,5 ml/h [50 mL Mg 5 Sulphate 50% (=50 g)
in 250 ml NaCl 0,9%].

Continuous cardiotocogram.

ECLAMPTIC SEIZURE UNDER MAGNESIUM
INTRAVENOUSLY

Second bolus of 2 g Magnesium intravenously
(4 mL Mg 5 Sulphate 50% in 100 mL NaCl 0,9%,
respectively, 8 mL Mg 5 Sulphate 50% in 100 mL
NaCl 0,9%) over 15 minutes 2 g in case of weight
<70 kg, 4 g in case of weight >70 kg.
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Alternatively: Increas infusion rate to 1,5-2 g Mg/
hour (= 25 ml/h).

In case of repetitive seizures under Mg i.v.: Diaz-
epam 0,02-0,03 mg/kg i.v.
SURVEILLANCE

Check urine excretion (>120 ml/4 h)

Clinical examination (patient’s condition: e.g.
headache, visual disturbances).

Respiratory frequency: <12/minutes, pulse oxi-
metry: saturation > 94%.

Allocate antidote (Calciumgluconate 10%).
Duration of Magnesium therapy: Taper.
Magnesium infusion after (12)-24 hours.

ANTIHYPERTENSIVE THERAPY

INTRAVENOUS THERAPY
Labetalol

Initially application of 20 mg, in case of miss-
ing effect: repetition every 10-15 minutes with
increasing dose 40-80 mg (total dose 300 mg).

Maintenance dose: 20-160 mg/hour.
Dihydralazine
Initially application of 5-10 mg.
Maintenance dose: 5-10 mg every 20 minutes.
(Max. 30 mg.)
Urapidil
5-10 mg i.v., max. 24 mg/h.
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|. Blickstein PREGNANCY

INTRODUCTION

Multiple pregnancy (MP) and birth are high-risk situations, and thus a challenge to all dis-
ciplines involved in caring for the mother and children. Although a plethora of literature
exists about management of these complex cases, there are rather few, evidence-based,
recommendations. The reason is that multiple pregnancies were quite rare not more than
20 years ago and few centers gathered significant experience in dealing with complica-
tions. Not infrequently, data related to singletons were extrapolated to multiples. Ho-
wever, in the last 2 decades, a significant increase in multiple births was noted in most
developed countries, mainly as a result of the widespread implementation of infertility
treatment. Consequently, more centers became more experienced, and therefore, most
of the evidence-based recommendations are related to modern techniques and methods.

In general, the most important clinical problems are preterm birth and low birth weight.
Not only are these problems the greatest contributors to perinatal morbidity and mortali-
ty, but their importance is also related to the fact that current management has no effec-
tive remedies to avoid them.

In terms of prenatal diagnosis, the most important variable is chorionicity because mono-
chorionic (MC) twins are by far more disadvantaged compared to dichorionic (DC) sets. In
addition, MC twinning is associated with extremely complex situations which definitely
deserve the attention of experienced tertiary centers.

DIAGNOSIS

1. Ideally, all pregnancies should be screened at the first trimester to exclude the pre-
sence of MP.

2. Once a MP is found, the first trimester scan is the best means to establish the number
of gestational sacs, the number of embryos, and chorionicity.
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3.
4.

5.

Dichorionic (DC) placentation is certain if the «twin peak» (Lambda) sign is seen.

If a DC placenta is excluded, third level ultrasound is indicated to establish the diagno-
sis of MC twins and to assess amnionicity (bi- vs. monoamniotic twins).

MC twins occur also in triplets or in higher-order sets.

FIRST TRIMESTER COUNSELING

1.

The patient should receive information related to the potential risks of her MP, as
derived from plurality and chorionicity

. Zygosity is certain in unlike-sexed twins (dizygotic) or in MC twins (monozygo-

tic). Zygosity cannot be established in the remaining sets (about 45 %, i.e., in like-
sexed twins with a DC placenta).

. Weight gain should be encouraged. Overall, a minimal 14 kg weight gain by 24 weeks

was associated with improved outcomes in terms of fetal weight.

Each fetus in a MP has a similar risk of chromosomal aberrations as singletons. How-
ever, it is believed that the probability of the maternal-age related risk of having at
least one affected child is almost doubled in dizygotic twins.

The risk of amniocentesis and chorionic villi sampling (CVS) in twins is quite similar.

If multifetal pregnancy reduction is contemplated, the risks and benefits should be
explained and tailored to the maternal phenotype as well as to her wishes. MFPR
should be scheduled at 11-13 weeks’ gestation.

Pre-MFPR diagnosis can be performed by CVS.

If invasive cytogenetic studies are not considered, an estimated risk of aneuploidy by
nuchal translucency (NT) measurements should be performed. NT is also advisable in
all MC twins to assess the risk of early onset twin-twin transfusion syndrome (TTTS).

A late first trimester scan can establish the diagnosis of embryonic death («vanishing»
twin syndrome).

. All MC twins should be evaluated to exclude the presence of unique, but rare, MZ-re-

lated complications such as monoamnionicity, twin reversed arterial perfusion
(TRAP) sequence, and conjoined twins. If found, expert consultation should be of-
fered.

SECOND TRIMESTER FOLLOW UP

1.

Standard of care should be at least as extensive as it is for singletons. Thus, routine
follow up as performed in singletons should be performed in MP as well.

[ron and folate supplementation should be given, as anemia of pregnancy is likely in MP.

Early (15-16) anatomical scan should be routine in all MC twins. This is derived from
the increased (X 2-3) risk of structural malformations in MZ twins. Since zygosity can-
not be established in a significant proportion of MPs, early anatomical scan is advi-
sable in DC sets as well.
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4. Selective reduction of a twin with structural malformations in DC sets is performed by
intracardiac injection of KCI. In MC sets, selective umbilical cord occlusion should be
performed.

5. If amniocentesis is indicated, it should be performed after careful «mapping» of the
fetuses, without installation of dye, and with careful designation of the sampled gesta-
tional sac.

6. Growth assessment should be performed at a 2-4 weeks intervals in order diagnose
early discordant growth. Cases with severe 2" trimester growth discordance should be
referred to experienced centers.

SECOND TRIMESTER MANAGEMENT
OF MC TWINS

1. Since TTTS may occur anytime during the 2" trimester, one should look for the first
(simple) sign of Twin Oligopolyhydramnios Sequence (TOPS).

2. Early growth discordance can be seen by comparing crown-rump lengths.

3. Both TOPS and early discordance should be defined as complicated MC twinning, and
these cases should be referred to experienced centers.

4. Current opinion holds that laser photocoagulation of the inter-twin anastomoses is the
method of choice for treating TTTS.

5. When laser photocoagulation is not available, amnioreduction and possibly septosto-
my should be offered. All measures to treat TTTS are buying time to avoid the risk of
severe preterm birth. Consequently, treatment is seldom needed if TTTS is diagnosed
when viability approaches 100 % .

6. Severe early growth discordance in MC twins increases the risk of fetal death and sub-
sequent damage to the survivor. Doppler studies of umbilical artery blood flow should
be performed to assess this risk. Such cases should be referred to experienced centers,
and in cases with impending single fetal demise, preventive umbilical cord occlusion
should be considered.

MANAGEMENT OF SINGLE FETAL DEATH

1. The risk of maternal DIC is extremely rare. There is no need to test the mother’s
coagulation system.

2. Single fetal death in DC twins has no consequence to the survivor and no intervention
is required.

3. Single fetal death in MC twins may cause death of the co-twin and if not, there is a
30 % risk of end-organ damage. Careful targeted sonography (in particular of the brain
and kidneys) should be performed. Some authorities advocate fetal magnetic reso-
nance imaging (MRI) at 31-33 weeks to exclude subtle brain damage.

4. Most authorities hold that immediate (preterm) delivery is not indicated if single
demise is seen in MC twins.

RECOMMENDATIONS AND GUIDELINES OF PERINATAL MEDICINE 117



CHAPTER 13 | PREGNANCY | |. BLICKSTEIN

PREVENTION OF PRETERM BIRTH

. There are no proven prophylactic measures that reduce preterm birth in MP.

Some authorities suggest that early weight gain, sedentary life style, and progestatives,
may increase gestational age. There is no indication for prophylactic cerclage as well
as for prophylactic hospitalization.

. Biweekly measurement of cervical length (24 to 32 weeks) is advisable in order to

screen for silent impending preterm birth.

No tocolytic agent is superior in MP. However, the side effect profile of several agents
(i.e., betamimetics) is increased among MP.

The current standard is to administer corticosteroids as in singletons, although data
indicate that the dose might be insufficient to significantly reduce the risk of respira-
tory distress syndrome.

Management of preterm rupture of membranes in MP is not different from that in
singletons.

THIRD TRIMESTER FOLLOW UP

1.

Growth assessment should be performed bi-weekly as growth aberrations usually
begin around 28 weeks.

Severe (>25%) discordance in estimated fetal weight should be assessed with Doppler
studies to exclude genuine growth restriction.

. Most of the morbidity and mortality related to severe growth discordance is seen in the

smaller twin, but mainly if this twin is also small-for-gestational age (SGA). Differentia-
tion between relative (discordant) and genuine growth restriction should be done by
using MP-specific growth charts.

Severe discordance has no significant implication if the smaller twin is not SGA.

Signs of maternal hypertensive disorders should be looked for. This is because pre-
eclampsia is more frequent, occurs earlier, and manifest in a more severe form.

Prophylactic preterm birth for uncomplicated MC twins is not indicated.

PERIPARTUM CONSIDERATIONS

1.

Most twins and certainly all higher-order multiples will be born before 38 weeks. How-
ever, some mother will continue their pregnancy beyond 37 weeks.

. There is much circumstantial evidence that ‘term’ occurs earlier in twins —at 38

weeks. Consequently, twin gestations carried beyond this date should be managed as
post-term pregnancies.

Vaginal delivery is probably safe in the vertex-vertex combination, and is also permis-
sible in vertex-nonvertex sets. However, many cases, in particularly those considered
as «premium» pregnancies, those with small fetuses, those following a complica-
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ted gestational course, and where manual dexterity is not available, should be offered
an elective cesarean section.

Because of the a priori increased risk to twin B, combined vaginal and cesarean births
should not be an option when counseling patients about the mode of delivery.

Labor induction and augmentation appears to be safe when vaginal birth is desirable.

. Itis imperative that fetal heart rate monitoring should be performed during labor. Care
should be given to trace each twin separately.

Labor and delivery of twins should be carried out in a facility with an operating theatre
and blood banking. Anesthesia and bedside ultrasound may help in complex delive-
ries. The presence of a neonatolgist is mandatory.

. The placenta should be examined postpartum to establish chorionicity and amnionici-
ty. This should be recorded in the patient’s chart.
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INTRODUCTION

A pregnant woman can be affected by an important number of infections, from the mo-
ment of conception itself to delivery. These infections not only can deteriorate her health,
to a greater or lesser degree, they can also affect the foetus negatively. Effectively, the in-
fectious agent (virus, bacteria, etc.) can reach the embryo or foetus by different paths: by
the transplacenta form, by swallowing contaminated amniotic liquid, through membra-
nes, and so on. In addition, according to the type and aggressiveness of the microorga-
nism, the foetus can be contaminated, become infected and/or have its growth pattern
altered. For this reason, it is important for the obstetrician to be well versed in the main
infectious diseases and their clinical pictures, to have appropriate information about diag-
nosis and treatment of these diseases, and to know how to manage the resources we
currently have available, so as to evaluate their possible effect on the foetus.

This chapter reviews, with a practical focus, sexually-transmitted infections and the princi-
pal viral, bacterial and protozoal infections that can cause problems during pregnancy.

SEXUALLY TRANSMITTED INFECTIONS
SYPHILIS

Infection produced by a spirochete called Treponema pullidum, which is impossible to cul-
ture. It is transmitted to the foetus via the vertical and horizontal pathways? 3. It evolves in
three stages.

® Primary, characterized by the appearance of the first clinical manifestation, from 3 weeks
to 3 months following contagion, in the form of a chancre, located at the site of infec-
tion, painless, which disappears in 3 to 5 weeks.

e Secondary, which manifests as a cutaneous eruption.
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e Tertiary, which —after a period of clinical silence— manifests in the form of late lesions
in the skin, bones and cardiovascular and central nervous systems.

DIAGNOSIS

Diagnosis is based on the detection of the chancre and on laboratory tests.

Serology must be performed on all pregnant women in the first trimester or in the first
prenatal visit in areas of high incidence. Other types of detection are recommended in the
third trimester or before delivery for high-risk women.

Congenital syphilis is considered a fetopathy. Up to the 9™ week of gestation, a small quan-
tity of treponema can pass through the placenta, without causing infection. From the 9t
to the 18" week, there is a possibility of infection, especially if there are circulatory proble-
ms or alterations in placental filtering. After the 18™" week, the risk of contagion increases
progressively until birth; the more recent and more evolved the maternal syphilis is, the
greater the foetal risk.

In the case of symptomatic early syphilis, foetal mortality is 50 %. Among the survivors,
generally premature infants, 50 % develop asymptomatic congenital syphilis.

In the case of early latent syphilis, the rates of mortality, premature birth and congenital
syphilis are 20%, 20 % and 40 %, respectively.

In the case of late syphilis, the incidences of premature birth and of syphilis are both
10 % . If maternal syphilis of more than 8 years’ evolution exists, the risk is minimal.

TREATMENT
In primary syphilis:
1. Benzathine penicillin G (2,4 million units), in a single dose.

2. If there is allergy.
a) Ceftriaxone 125 mg/day intramuscularly for 10 days.

b) Erythromycin 500 mg orally every 6 hours for 15 days.

In cases of secondary syphilis or when neurological affectation is suspected:
Procaine penicillin G (2,4 million 1U) every 2 days, up to a total of 10 injections.

In children born to allergic mothers treated with erythromycin, neonatal treatment with
penicillin is recommended.

GONORRHOEA

Infection produced by Neisseria gonorrhoeae. It is most frequently located in: cervix, ure-
thra, para-urethral glands, Bartholin glands, anorectal channel and pharynge. It runs its
course asymptomatically in most women (80 %). Transmission is mainly through sexual
contact and asymptomatic carriers are the main source of contagion. The incubation pe-
riod is from 3-5 days. It is frequently associated other sexually-transmitted diseases (Chla-
mydia in 50 % of the cases).

CLINICAL PICTURE

It consists of infections of the Bartholin and Skeene glands, purulent cervicitis, greenish-
yellow leucorrhoea and dysuria, generally mild. More serious complications: Pelvic inflam-
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matory disease (15%) and disseminated gonorrhoea (2 %). Complications are rarely pro-
duced after the first trimester>: 4.

DIAGNOSIS

This is based on detection of Neisseria.

® Gram tincture in endocervical and/or urethral swabs.

® Endocervical and or urethral culture: This is the most sensitive and specific test.

® Antigenic detection of Neisseria.

TREATMENT

Treatment of localised infection (urogenital, anorectal, pharyngeal).

The treatment of election is cephalosporins.

1. Ceftriaxone: 125 mg. intramuscularly, 4. The couple must be treated. Other op-
a single dose. tions are added to the previous ones.

5. Concomitant treatment is recommen-

2. Cefixime: 400 mg. orally, a single dose.
ded in the case of Chlamydia, given its

3. If intolerance or allergy to cephalospo- high association (unless its presence
rins exists: Spectinomycin, 2 g. intra- has been eliminated through the appro-
muscularly, a single dose. priate tests).

Treatment of disseminated infection. Ceftriaxone 1 g. intramuscularly or intravenously
every 24 hours, or cefotaxime/ceftizoxime 1g/8 hours intravenously. If allergy or intoleran-
ce to cephalosporins exists: Spectinomycin 2 g/12 hours intramuscularly. Treatment must
be maintained until 24-48 hours after improvement begins; after that, it can be substitu-
ted by: cefoxim 400 mg/12 h orally, for one week of antimicrobial treatment.

Prevention of ophthalmia neonatorum. Any of the following measures must be applied
after delivery, whether vaginal or caesarean.

1. Ophthalmic preparation of erythromycin at 0,5% (a single application).

2.Ophthalmic preparation of tetracycline at 1 % (a single application).

3. Aqueous solution of silver nitrate at 1 % (a single application).

CHLAMYDIA

Infection caused by Chlamydia trachomatis. This is one of the most frequent causes of
sexually-transmitted diseases (STD). Infections through Neisseria gonorrhoeae are associa-
ted in up to 50 % of Chlamydia cases.

The most frequent site in women is the cervix. The role of Chlamydia in the increase of
premature births, restricted intrauterine growth and/or postpartum endometritis is under
discussion® ©.

CLINICAL PICTURE

Cases can be asymptomatic, but up to 30-50 % of cervicitis cases from Chlamydia present
symptoms (vaginal discharge, abdominal discomfort, bleeding following sexual relations
and dysuria).
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The risk factors for infection during pregnancy are: Multiple partners, age <20, presence of
other concomitant STDs, non-gonococcic urethritis in the couple, presence of mucopurulent
endocervicitis, sterile pyuria (acute urethral syndrome), low socioeconomic status and late
or non-existent obstetrics follow-up. Chlamydia should be suspected in all cases of urethritis
or genital infection in which no other specific agent (gonococcus, etc.) can be diagnosed.

TREATMENT
Treatment alternatives.

1. Amoxicillin 500 mg/8 h for 7 days.
2. Base erythromycin 500 mg/6 h for 7 days (tolerated worse by the patient).

The use of doxycycline, ofloxacin and erythromycin estolate is contraindicated during
pregnancy.

HERPES SIMPLEX

This is one of the most frequent sexually-transmitted diseases; it is produced by the group
of the herpesvirus (DNA virus). It is characterised by being neurotropic viruses. They can
be grouped into two serological groups: Type I (HSV-1) and Type II (HSV-2).

Both the primary infection and recurrences are more frequent during pregnancy (triple the
frequency). The risk of a herpes outbreak in the moment of birth is 36 % if the primary
herpes infection is produced during the pregnancy.

Transmission pathways: The majority are intra-delivery, but 5% can be intrauterine. Post-
natal transmission (through mouth and hand lesions, from the parents and health staff)
also exists.

CLINICAL MANIFESTATIONS
1. HSV-1.

a) Primary infection: gingivostomatitis. This also produces up to 30 % of the genital pri-
mary infections, although with less frequent relapses than in Type II.

b) Recurring infection: labial herpes and buccal blisters.

2. HSV-2: Primary infection and genital recurrence: pruriginous erythema followed by the
appearance of papules, vesicles, ulcerations and scabs. Similar lesions can appear in
nearby dermatome (sacral area, gluteus, etc.). The presence of antibodies against HSV-
1 can make primary infection through HSV-2 asymptomatic.

In both serological types, primary infection can give rise to a disseminated infection and
even mortality: fever, anicteric hepatitis and ulcerative pharyngitis.

The incubation period is 2-7 days.

Neonatal affectation is more serious and more frequent in cases of primary maternal in-
fection than in those of recurrent infection (40-50 % against 5%).

DIAGNOSTIC METHODS
Clinical suspicion in the case of orolabial or genital manifestation during pregnancy.

Seroconversion of specific antibodies.
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PREVENTION

® Consider high-risk patients to be all those with a history of genital herpes during preg-
nancy or during the previous 6 months. Included in this group are also those whose
sexual partner has this infection.

® Advise sexual abstinence during the pregnancy if the couple present active oral or geni-
tal herpes.

e Periodic clinical vigilance, above all during the third trimester.

Oral treatment with acyclovir (200 mg/6h or 400 mg/8 h) from the 36" week until the
moment of birth lessens the rate of herpes outbreaks at delivery by 50% (especially in
cases of primary infection during pregnancy). Such treatment also lowers the rate of
asymptomatic excretion of the virus.

® Cesarean section do not prevent the possible appearance of neonatal herpes, given that up
to 20-30 % of newborns with herpes infection were born through caesareans. At any rate,
this is still the method of choice when faced with active lesions at the moment of birth.

® Postnatal care. Isolating the newborn from the mother is not necessary, but the neonate
must be isolated from the other newborns.

TREATMENT

Topical and oral acyclovir (200 mg/6 h for 7-10 days).

Current data suggest that there is no greater incidence of major congenital defects in the
population treated with systemic acyclovir during the first trimester, as compared with the
general population.

HUMAN PAPILLOMAVIRUS

Infection by the virus of human papilloma (HPV) is a very frequent sexually-transmitted
disease.

The majority of the infections are sub-clinical and can often go undetected. The most fre-
quent clinical manifestations are condylomata acuminata (genital warts), generally caused
by the low risk types 6 and 118

Although there is a possibility of spontaneous regression, the tendency is to treat clinical
lesions (condylomata acuminata) in order to control the disease.

The choice of treatment type depends on a series of factors, such as the number, size and
anatomical distribution of the lesions.

Some of the treatments normally used are contraindicated in pregnant women (5-fluo-
rouracyl, interferon, podophyllin, podophyllotoxin).

Treatment can be carried out by: Trichloroacetic acid, diathermic loop, cryotherapy, laser
or surgical removal. The advantages of vaporisation with CO, laser make this the techni-
que of choice. It presents a cure rate of nearly 95% .

The existence of HPV infection during pregnancy doe not constitute an indication for cesa-
rean section, except in cases of bulky condylomas that obstruct the birth canal or repre-
sent a serious risk of haemorrhage. The risk of laryngeal condylomatosis in the newborn
is very low; therefore, it is not a reason for doing caesareans.
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VAGINITIS

During gestation, not only physiological vaginal secretions increase, the pathological ones do,
as well. The incidence of inflammatory processes of microbial origin of the vagina doubles®.

DIAGNOSIS

Any excessive vaginal secretion, especially if accompanied by inflammatory symptoms
(itching, burning, bad odour, etc.), must be etiologically investigated. In practice, it is par-
ticularly important to ascertain if it is a mycosis, trichomoniasis or bacterial vaginosis.

® On many occasions, anamnesis can give an orientation as to the causal agent. Leucorrhoea
usually produces burning if a mycosis is involved, or pruritis if it is a trichomoniasis.

® Leucorrhoea type is also very orientative: a cheesy type, in the case of mycosis; a foamy
yellow colour, if it is a trichomoniasis; yellowish-white colour, in the case of vaginosis.

e Confirmation must be microscopic, with the help of double fresh examination (potas-
sium hydroxide drop and physiological serum). In the case of mycosis, the hyphas are
observed; no mobile protozoa is seen in the case of trichomoniasis.

TREATMENT

Mycotic infection by Candida. Only topical therapies should be used; 7 days of treatment
are advised. Oral therapy and ketoconazole are contraindicated throughout any pregnancy.

1. Nystatin: 2 applications of cream a day for 7 days, or clotrimazole vaginal tablets (100 mg)
for 7 nights (before the 16™ week of gestation).

2. Clotrimazole: 1 vaginal tablet (100 mg) for 7 nights. The couple can also be treated
together, preferably with fluconazole.

Trichomoniasis infection. It is recommended not to treat this during the first trimester
and to do so after that with a single dose of oral metronidazole (2 g), in asymptomatic
patients.

The couple must be treated with tinidazole, 2 tablets every 12 h, for a day.

Chlamydia infection. Erythromycin, an oral pill of 500 mg every 6 h for 7 days.

VIRAL INFECTIONS

The repercussions of virosis, especially in the foetus, are varied, depending on the virus
itself and on the moment in the gestation: from malformations (German measles, chic-
kenpox, cytomegalovirus, etc.), premature birth from maternal hypoxia (influenza), growth
restrictions (poliomyelitis), typical exanthematic cutaneous lesions (measles), etc.

RISK OF VIRAL CONTAGION DURING PREGNANCY

CONCEPT

Exposing a pregnant woman to a viral infection by direct, person-to-person contagion
makes specific prophylactic measures advisable, in certain cases.
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NORMS ACCORDING TO VIROSIS

Infectious Agent

Potential Foetus Effects

Level of Perinatal Transmission

Herpes Simplex: Primary: — Birth transmission in 90-95 % of the cases.
Primary — Foetal loss. — Primary form in 41 %; recurrent in 4%.
or recurrent — Congenital syndrome. — Neonatal infection rate: 1/5.000 births.
infections

Primary and recurrent:

— Mucocutaneous lesions.

— Disseminated disease.

— Encephalitis.
Human Progression during infancy. — With zydovudine, 8 % transmission; with triple
Immunodeficiency | (practically eradicated with triple antiretroviral therapy, <1%.
Virus (HIV) antiretroviral therapy. — Most infected in the 1st trimester or when

breast-feeding.

B19 Parvovirus
(5t disease)

Foetal loss.

— Hydropexia.

Anaemia.

Congestive heart failure.

— 17-33%.

— Maternal infection: if <20 weeks of gestation,
17% foetal loss; if >20 weeks, 6 % foetal
loss.

Cytomegalovirus

Congenital syndrome:

Primary maternal infection: 15 % transmission

(CMv): — Deafness. — Recurrences: 5 %.
Primary — Hepatosplenomegaly. — About 2,3% of newborns affected if intrauter-
or recurrent — Jaundice. ine infection.
~ Microcephaly. — 10-20 % if HBeAg (+).
Hepatitis B — Hepatitis. — Normally transmitted at delivery.
— Cirrhosis and/or hepatic cancer.
Hepatitis C — Hepatitis. — Transmission 10-20 % if DNA-VHC, but <1%

— Cirrhosis and/or hepatic cancer.

if DNA-VHC (—).

German Measles
(Rubella)

Foetal loss.

Congenital syndrome:

— Chorrioretinitis.

— Hydrocephaly.

— Intracerebral calcifications.

— 67-85% in the 15t trimester, associated with
serious infection.

— 25-35% in the 2"@ and 31 trimesters.

Varicella-Zoster
(v2)

— Primary.

Congenital syndrome:

— Limbic hypoplasia.

Ocular abnormalities.

— CNS alterations.

Eruption limited to dermatome.

Perinatal period:
— Chickenpox.
— Encephalitis.

— 5-7 % of pregnancies complicated by VZ.
— 2% risk of congenital VZ if the mother deve-
lops VZ in the first 20 weeks.

— 20-40% neonatal VZ if the mother gets in-
fected around the delivery period.
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Maternal Filtering

Prevention

— Determine virus (RCP) if primary infection sus-
pected.

— Lesion inspection at delivery (remains can be
emitted without lesions).

If herpes lesions exist at delivery: Caesarean.
Acyclovir in third-trimester infections.

— CA Anti-HIV as a rule in the 15t trimester.
— Repeat in the 3rd trimester if risk factors exist.

Avoid high-risk behaviours.
If HIV (+), prenatal and perinatal antiretrovirals.
Avoid maternal breast-feeding.

— Not routinely requested.

— If maternal exposure or suspicion of infection, de-
termine IgG and IgM against Parvovirus.

Avoid contacts.
If serologies (+), series echographs.

If hydropexia foetal in echo: cordocentesis, correction
of foetal anaemia and Parvovirus determination.

— Not recommended as routine.

Hand-washing (especially when changing nappies)
At-risk staff, teachers, nursery personnel.

— Routine HBsAg in the 15t trimester. If (+), deter-
mine HBeAg and anti-HBeAg.

At birth, immunoglobulin and vaccine for newborn.

In non-immune and exposed pregnant woman, vaccine
and immunoglobulin.

— Routine HCV CA in the 15t trimester.

If positive, determine qualitative DNA-HCV (quantita-
tive has little validity, from discordant values).

Avoid risk behaviours:
Greater control in IVDA and transfusions prior to 1992.

No prophylaxis available.

Routine serology in the 18t trimester and precon-
ception determination.

Vaccine before or after the pregnancy (never during).
Avoid contact.

Not recommended as routine.

If the pregnant woman was exposed, determine
lgG.

— If primary infection is suspected, lesion study and
serological analyses (IgG and IgM).

Non-immunised women: vaccine before or after the
pregnancy.

Exposed non-immunised pregnant woman: vaccine
within 96 hours.

If the newborn is exposed, vaccine.
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PROGNOSIS AND TREATMENT ACCORDING
TO CAUSAL AGENT

CYTOMEGALOVIRUS (CMV)

Up to 40 % of pregnant women lack immunity against CMV. Primary infections presents in
1,2% of them, with a risk of vertical transmission of 40 % before 20 weeks. Vertical trans-
mission rate drops to 0,5-1 % in cases of recurrence. Primary infection cases develop
asymptomatically in adults in 90 % of the cases, the most frequent long-term sequela be-
ing unilateral or bilateral deafness (5-10%).

There is no prophylaxis or specific therapy for CMV infection.

FLU (INFLUENZA)

The influenza virus belongs to the group of the Myxovirus. Symptoms consist of an up-
per-chest respiratory picture, fever, myalgia and cephalea. It has a short incubation period
(1-4 days) and it lasts approximately 3 days. Special attention should be given to pneumo-
nic risk and bacterial over-infections, which generally require hospital admittance and
wide-band antibiotic treatment.

No data as to foetal repercussion exist, but seemingly it can produce fetal hypoxia.

Maternal treatment is symptomatic.

HEPATITIS

Pregnant women run no greater risk of suffering from this. The complications are the same
as those in cases outside gestation. It increases the risk of abortion and premature birth.

There is no formal contraindication against breast feeding in hepatitis cases.

If it occurs near the time of delivery, the possible haemorrhagic repercussions from hepa-
tic dysfunction must be taken into consideration.

PAROTIDITIS

No greater incidence of malformations has been associated to this, but miscarriages are
more frequent.

Maternal treatment is symptomatic.

PARVOVIRUS B19 (INFECTIOUS ERYTHEMA OR 5™ DISEASE)

This is a DNA virus of the family Parvoviridae. Transmission pathway: respiratory. Incu-
bation: 4-14 days. Viremia: at 7-8 days of initial infection, lasting 4 days. After that, a rash
appears and the patient stops being contagious and acquires permanent immunity.

Clinical picture: maculopapular rash at 17-21 days following contagion (initially on the
cheeks and then spreading to the trunk and extremities). It can be preceded by a non-spe-
cific respiratory picture. Symmetrical polyarthralgias. The appearance of pure red cell
aplasia or pancytopenia is less frequent (resolution in 2-3 weeks). Up to 25% of the cases
run asymptomatically, but such lack of symptoms is not associated with a better foetal
prognosis when infected.

If infection occurs during the first half of the pregnancy, anaemia, along with myocarditis
and affectation of the endothelium, can cause an abortion. If infection occurs later than
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this, it can set off a non-immune hydropexia from cardiac insufficiency secondary to foetal
anaemia.

The infection is confirmed through specific antibodies (IgG and IgM).

Treatment can be conservative, especially in the case of mild hydropexias in which a pro-
gressive improvement of the echographic picture is seen, or when a foetal haemoglobin
=8 g/dl can be observed.

Foetal transfusion: This can be considered with haemoglobin values =8 g/dl.

No sequela have been detected in foetuses that survive the infection, whatever the treat-
ment applied.

POLIOMYELITIS

This can provoke some paralysis in the foetus, as well as intrauterine growth restriction.

[solation measures should be instituted, both for the mother and for the newborn, to avoid
dissemination through excreta.

RUBELLA (GERMAN MEASLES)

The risk of congenital German measles is 81 % if the rash is produced between the 12t
day and the 12™ week with respect to the date of the last menstruation (DLM). If the rash
appears before the aforementioned 12t day, there is considered no risk.

Systematic filtering before gestational desire is recommended.

Maternal German measles treatment is symptomatic.

VARICELLA (CHICKENPOX)

Low incidence during pregnancy: 0,1-0,7 %.

Risk of congenital chickenpox: a) 0,4% before week 13. b) 2% between week 13 and
week 20. ¢) Minimal risk during the second trimester. d) Moderate rate of foetal affecta-
tion when the maternal rash is produced between 3 weeks and 7-5 days before delivery.
e) 10-20% when the maternal rash is produced between 5-10 days before or after deli-
Vvery.

Symptomatic maternal treatment and isolation during the contagious period. Attention to
chickenpox pneumonia that, although it is not the most frequent, it is the most serious
result and generally requires hospital admission.

Using hyper-immune immunoglobulins systematically is not recommended, unless the
patient is immuno-depressed.

TOXOPLASMOSIS

This is an anthropozoonosis disease caused by Toxoplasma gondii. Foetal infection takes place
through the placenta, as a consequence of primary maternal infection during gestation!©.

The risk of foetal transmission increases with gestational age; however, at the same time,
the severity of the affectation decreases.
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Occasionally, it causes a non-specific picture, with fever, general feeling of illness, lympha-
denopathies, photofobia and/or painful cervical adenopathies.

The most frequent congenital foetal pathology is chorrioretinitis, although up to 87 % of con-
genital toxoplasmosis cases are asymptomatic at birth or present non-specific symptoms.

PREVENTION

a) Measures of primary prevention are vital, as they avoid contact with the invasive form
of the toxoplasma (cyst or trophozoite):

1. Avoid contact with the transmitting agent of the disease (especially cats) or mate-
rials that might be contaminated by their faecal matter.

2. Always cook meat at temperatures above 66 °C, to achieve cyst inactivation.

3. Wash fruit and vegetables properly.

b) Secondary prevention consists in serological determination of the maternal immuno-
logical state against the toxoplasma, thus establishing the diagnosis of the disease.
Diagnosis of seroconversion can be simple, but establishing the chronology of the in-
fection is difficult when the prior immunological situation of the mother is unknown
(see Diagnosis).

DIAGNOSIS
A toxoplasmosis must be suspected when faced with the following circumstances:

1. Antecedents of miscarriages, premature births, malformations and perinatal mortality.

2. A pregnant woman with lymphadenopathy, fever and fatigue. The clinical picture so-
metimes simulates infectious mononucleosis. Every adenopathy during gestation must
make the doctor suspect a toxoplasmosis.

3. A pregnant woman who consumes meat that is not well-cooked or who is in contact
with animals chronically infested (cats, dogs, pigeons, chicken).

Diagnosis of maternal infection during pregnancy is established by:

Maternal seroconversion through determination of specific antibodies against the toxo-
plasma.

TREATMENT

® When a maternal infection is diagnosed and while waiting for confirmation of foetal in-
fection, spiramycin 4 g/8 h should be administered for 3 weeks. Following this, the cycle
is repeated every 2 weeks or the treatment is continued uninterrupted until delivery.

* When foetal infection is diagnosed (through detection of toxoplasma DNA or the parasi-
te itself in amniotic fluid):

1. First trimester: spiramycin, 1 g/h continuously.

2. Second and third trimester: pyrimethamine (Daraprim®), 25mg/day, and sulphadia-
zine (Flammazine®), 4 g/day in 3-week cycles, alternating with 3 weeks of spiramy-
cin. Supplement with folinic acid, 10 mg/12 h.
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LISTERIOSIS

Llsteria monocytogenes is a gram-positive aerobic bacteria and beta haemolytic. It is found
particularly in soft cheese, milk, vegetables and seafood.

Asymptomatic carriers exist in the digestive tract and vagina.
The disease is generally benign in the mother, but the foetus can be seriously affected

(abortion, intrauterine death).

1. Infection during pregnancy is often asymptomatic. Some patients can present a pseu-
do-flu picture, characterised by chills, fever and lumbar pain; this occasionally mimics
a pyelonephritis.

It can begin as a threat of preterm birth, or as the work of preterm birth founded on
brownish liquid that can be confused with meconium.

2. Foetal infection can be produced by:

a) Transplacenta infection. Foetal haematogenic dissemination (foetal septicaemia) is
produced from the placenta.

b) Amniotic infection. Infection produced by swallowing or breathing liquid contami-
nated with foetal urine.

¢) Ascending infection. From the cervix, where the listerias are lodged, and through
the ovular membranes.

d) Transcervical infection. At the moment of delivery, when the foetus passes through
a contaminated cervical canal.

DIAGNOSIS
e Listeriosis must be suspected in the following circumstances:

1. Antecedents of abortions, stillborn foetuses or neonatal sepsis.
2. Febrile outbreaks of uncertain etiology (pseudo-flu syndromes, pseudopyelitics, etc.).

3. Women in contact with rodents or birds (rural or professional settings), or who con-
sume unpasteurized milk or raw meat.

® During pregnancy, listeriosis is difficult or impossible to identify clinically. Laboratory
tests (serological) must therefore be used.

TREATMENT
Ampicillin 1 g/6 h and gentamicin 2 mg/kg/8 h for 7-14 days, intravenously.

Antibiotic prophylaxis during pregnancy is not recommended.

SANITARY-DIETETIC RECOMMENDATIONS TO PREVENT LISTERIOSIS
FROM CONTAMINATED FOOD

a) Cook raw meat from calves, pigs and colts thoroughly.

b) Wash raw vegetables carefully before eating them.

RECOMMENDATIONS AND GUIDELINES OF PERINATAL MeDICINE 131



CHAPTER 14 | PREGNANCY | J. M. CARRERA - J. MALLAFRE - B. SERRA

¢) Keep raw meat separate from vegetables and precooked or cooked foods.
d) Avoid consumption of non-pasteurised milk or dishes prepared with raw milk.
e) Wash your hands, the knives and the cutting boards after having worked with raw foods.

J) Avoid soft cheeses (Mexican style, brie, camembert, etc.) and choose cured cheeses,
cream cheese, cottage cheese or yoghurt instead.

g) Precooked food must be reheated.

STREPTOCOCCUS AGALACTIAE

Streptococcus agalactiae or Group B streptococcus (Group B strep or GBS) is a gram-positive
coccus that fundamentally causes infections in newborns, pregnant women and adults
having other diseases''.

GBS is at present, in the absence of prevention measures, the most frequent cause of ver-
tically-transmitted perinatal bacterial infection.

The gastrointestinal tract is the reservoir of GBS. Vaginal colonisation is intermittent, and
the colonisation rate in pregnant women ranges from 11 % to 18%.

GBS transmission from the mother to the newborn mainly occurs at the beginning of delivery,
or following rupture of the membranes. The frequency of colonisation of newborns from co-
lonised mothers is around 50 %, and 1-2 % of colonised newborns develop infection.

DETECTION OF CARRIERS

e If possible, a vaginal and rectal culture should be performed on all pregnant women
between the 35™ and 37 week of gestation.

e If the pregnant female has had bacteriuria from GBS during the gestation, or if antece-
dents of a child with GBS neonatal infection exist, it is not necessary to do the culture
and prophylaxis should always be administered.

® The culture must be repeated if more than 5 weeks take place between the samples and
the delivery.

e Samples are obtained from the external third of the vagina (a speculum is not required)
and from introducing a swab in the rectum. Cervical cultures are not acceptable.

® In a programmed caesarean, even though the culture is positive for GBS, prophylaxis is
not given, as long as the delivery has not begun and the membranes are intact.

ANTIBIOTIC RECOMMENDATIONS

® Drug of choice. Intravenous penicillin G, 5 million units as an initial dose at the begin-
ning of labour; repeat 2,5 million units every 4 hours until the baby is born.

* Antibiotic of second choice. Intravenous ampicillin, 2 g when the labour begins; re-
peat 1 g every 4 hours until the baby is born.
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Tropical Diseases
and Pregnancy

PREGNANCY L. Cabero Roura | A. Calle Mifaca

INTRODUCTION

The high proportion of the world population that lives in tropical and subtropical areas
leads to serious public health problems, due to the great prevalence of pathologies asso-
ciated with these environments. Such pathologies are generally responsible for health
problems because of urgent public health needs and the limited economic and health re-
sources. These situations are conducive to the development of vectors and the means of
transmission of different parasites, bacteria and viruses, which can give rise to patholo-
gies called tropical pathologies.

The fact that a pregnant woman has a tropical pathology may involve alterations in her
normal physiology, as well as making the pathology more severe. The profound hormonal
and physiological changes that occur in gestation are generally events that lead to a period
of immunosuppression, a special characteristic that arises so that the developing foetus is
not rejected. These conditions can be negative factors in the presence of an attacking
germ, whether it is a parasite, bacteria or virus. Thus, a thorough knowledge of these
types of pathologies is required in cases of gestation, particularly to avoid serious compli-
cations. This knowledge is doubly important because the presence of the embryo or foe-
tus may impose restrictions on the effective treatments that can be administered. In such
situations, specialists must be capable of scientifically evaluating the risks and benefits of
the therapy to be administered.

This chapter provides a summary analysis of the most prevalent infectious pathologies in
tropical areas.

MALARIA

Paludism or malaria is a widespread disease in tropical areas and constitutes one of the
main causes of mortality in the world. It is considered a serious public health problem,
especially in the tropical areas of developing countries in Africa, Asia, Oceania, and Cen-
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tral and South America, as well as in Caribbean countries. It is estimated that there are
between 300 to 500 million cases a year and that 1 to 2 million deaths occur annually due
to this tropical pathology. About 40 % of the world population who live in over 100 coun-
tries in these geographical areas run the risk of catching the disease'.

Considered as veritable plague, malaria has a history as ancient as humanity. Innumera-
ble texts written thousands of years before Christ, in countries such as China, Greece and
Rome, describe and report on its pathology. Its presence is even described among the
soldiers involved in the wars of Spain’s ancient civilizations.

ETIOLOGY

Malaria is caused by a parasite in the form of Sporozoea of the Eucoccidiida order, Plas-
modiidae family and Plasmodium genus. Different species can parasitise humans and va-
rious animals. There are two main species in humans, which are P. vivax and P. falciparum
(see table 1), although two more species exist on a regional level, called P. malariae and
P. ovale. These species are distinguished morphologically in coloured plaques. However,
in humans the initial symptoms do not permit a differentiation by species, which can only
be confirmed by laboratory analysis. Nonetheless, the most severe form of malaria is
caused by P. falciparum, which can bring about diverse clinical manifestations, with the
presence of fever, chills, sweating and headaches; the symptoms can evolve to jaundice,
coagulation defects, shock, renal and hepatic insufficiency, acute encephalopathy, pulmo-
nary and cerebral oedema, coma and death?.

Kingdom Protista
Phylum Apicomplexa
Class Aconoidasida
Order Haemosporida
Genus Plasmodium
Species P. falciparum Table 1.
i Categorisation of the plasmodium falciparum.

The parasite has two life cycles: one takes place in mosquitoes Anopheles (sporogonic
cycle, with sexual reproduction), whilst the other occurs in humans (schizogonic cycle,
with asexual reproduction). Thus, mosquitoes are the final host and humans are the inter-
mediary host.

INCUBATION PERIOD

The time that lapses between the infectious mosquito bite and the appearance of clinical
manifestations is generally 12 days for P. falciparum, 14 for P. vivax and P. ovale and 30
days for P. malariae. However, some strains of P. vivax, which are widespread in tempe-
rate climate zones, have been reported to have a lengthy incubation period; this can reach
up to 8 or 10 months, or even more in cases of P. ovale.

PHYSIOPATHOLOGY

In general, all the types of Plasmodium alter the erythrocytes. Each species has a prefer-
ence for a specific type of erythrocyte (reticulocytes, young erythrocytes or mature ery-
throcytes). This results in different levels of haemolysis, which causes anaemia and, there-
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fore, anoxia. Haemolysis in turn liberates haemoglobin, parasites, malarial pigment or
haemozoin, toxins and antigens. Free haemoglobin increases bilirubin levels (especially
indirectly) and causes haemoglobinuria. Toxins and antigens may act on the vascular sys-
tem and form immune complexes, which lead to a decrease in the complement. Capillary
clots may block the capillaries and give rise to anoxia, which can cause tissue damage.
There have also been reports of vasodilation and an increase in capillary permeability,
which are prominent at the cerebral level (particularly in the case of P. falciparum)3.

Along with these symptoms, alterations in the coagulation process may occur, which may
be caused by hepatic insufficiency or disseminated intravascular coagulation. The latter is
a manifestation that can be made worse by the retention of platelets in the spleen, which
can become enlarged (splenomegaly). The hepatic damage may be progressive, especially
if the infection is from P. falciparum, and may develop into hepatic insufficiency. There is
hepatomegaly in most cases. When there is a problem in the central nervous system, it
is almost certain that is due to P. falciparum, although isolated cases caused by P. vivax
have recently been detected. In these cases, diffuse acute encephalopathy appears. In
general, each organ in the body may suffer specific alterations. Almost all cases are
accompanied by oedema and symptoms of cellular congestion.

CLINICAL MANIFESTATIONS

The signs and symptoms are experienced generally depend on the infecting parasite spe-
cies, the number of parasites and the host’s immune state. However, the clinical picture is
characterised by the presence of chills, fever and sweating, which are associated with
anaemia, leucopenia and the previously-mentioned splenomegaly. If the disease is not
diagnosed and treated in time, it can become chronic, with latent periods and stages of
relapse. In acute attacks of the disease, intense shivering, heavy sweating and a notable
increase in temperature (over 40 °C) appear. During the febrile stage, reddish facies, hot
dry skin, tachycardia occur and may be accompanied by hypotension. In addition, there
may be cephalgia, dorsalgia, nausea, vomiting, abdominal pain, diarrhoea and even al-
terations in consciousness. The febrile period generally lasts from 3 to 6 hours. Immedi-
ately after the fever, intense sweating begins and the temperature drops. Subsequently,
there is polydipsia and the patient feels exhausted?.

MALARIA DURING PREGNANCY

Malaria has shown itself to be frankly unfavourable in the course of gestation, as miscar-
riages or premature births may occur?. In addition, instances of foetal death, placenta in-
fection and even eclampsia have been reported>.

Malaria caused by P. falciparum is the most severe during pregnancy. This pathology in-
creases both maternal and neonatal morbidity and mortality. Non-immune pregnant
women, especially primiparas, are the most susceptible; they can present a severe clinical
picture, thus entailing miscarriages and stillbirths, depending on the gestational age. The
probable state of immunosuppression present in pregnancy is a factor that favours the
development and the severity of the disease. Early in gestation, hyperpyrexia can compli-
cate the pregnancy with a clinical picture that may entail a threat or actual miscarriage. If
the pregnancy is of greater gestational age, there is a parasites are captured and devel-
oped in the placenta. This situation leads to an obstruction of the microcirculation towards
the foetus, which alters fetal nutrition and oxygenation in particular. The mother can de-
velop acute pulmonary oedema, as well as hypoglycaemia. Acute fatal suffering may ex-
ist, accompanied by intrauterine growth retardation. Under these conditions, the occur-
rence of premature birth and/or fetal death is frequent?: .
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Anaemia is the most common complication. If it is severe and not properly controlled, the
risk of foetal and/or maternal death increases. When the species involved is P. falciparum,
there is a possibility of cerebral malaria and a high-mortality clinical picture. Furthermore,
hypoglycaemia in pregnant women causes blurred vision, vertigo and hypotension, while
in severe cases convulsions may be an added complication, which can lead to errors in
diagnosing gestational pathologies.

The passage of plasmodium (as sporozoites or merozoites) through the placenta has been
reported. The bibliography on congenital malaria is extensive, its incidence being from be-
tween 0,03 % and 3,6 %, which is the same proportion that is most frequent in patients with
elevated parasitemia. It has even been shown that asymptomatic patients can develop neo-
natal malaria. Fortunately, the maternal antibodies produced by the presence of the infec-
tion protect newborn babies, generally over the course of their first six months of life”.

Finally, it must be pointed out that the effort involved in childbirth may aggravate or reac-
tivate a malarial clinical picture and may give rise to a possible circulatory shock during
the postpartum period®.

DIAGNOSIS

Diagnosis begins by examining susceptible patients who live in endemic areas or who
have travelled to these areas. Malaria can be mistaken clinically for other pathologies that
are also accompanied by fever (especially in atypical cases). Therefore, the presence of
the parasite in blood should always be sought; if detected, the diagnosis may be taken to
be positive. These parasites are found inside the red blood cells. The most reliable and
most utilised method is called the «thick blood smear». As a large quantity of blood is sub-
jected to analysis, this technique facilitates the observation of a large number of parasites.
The analysis consists in destroying the red blood cells and visualising the parasites that
are fixed on the slides. However, diagnostic tests based on the detection of antigens de-
rived from the parasites in blood may also be performed by using various alternative
methods®.

TREATMENT

The primary goal of treatment is to eliminate the asexual erythrocytic forms of the para-
site, which are responsible for the symptomatology. The drugs used for this purpose are
called blood schizonticides. However, during treatment it is also important to eliminate
subsequent stages of relapse of P. vivax and ovale, which can develop in the liver, by ad-
ministering tissue schizonticides.

Until 1926, quinine (a plant in the tropical areas of America) was the only drug used for
the treatment of malaria. Subsequently, advances in pharmacological research gave rise
to various alternative treatments, thus improving the availability of pharmacological anti-
malarials®.

If pregnant women suffer from malaria, the treatment must be even more careful. Pa-
tients should be admitted to hospital and even to an Intensive Care Unit, given that sig-
nificant complications may appear? © 9.

In general, the drugs used in the treatment of malaria can be given during pregnancy.
However, there are certain restrictions and complications that should be noted:

Malaria produced by P. vivax and ovale responds well to treatment using chloroquine. This
drug can be administered at any gestational age. The maximum dose for chloroquine is
1.500 mg, which should be administered in an initial dose of 600 mg (4 tablets, each
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of 150 mg); 450 mg (3 tablets) are then given 24 hours later and a repetition of 450 mg
at 48 hours after the start of the treatment. Another method that has been suggested is
600 mg as an initial dose and then 300 mg at 6, 24 and 48 hour®. Possible side effects are
nausea and vomiting; if these are severe, antiemetics should be added to the treatment.
The dosage must not exceed 1.500 mg, as it can cause damage in the foetus’s cochlear
nerve. Therefore, it is important to ascertain whether or not patients have previously un-
dergone this treatment from their case histories.

If the malaria is produced by P. falciparum, which is resistant to chloroquine, quinine is
recommended, providing there is a control of maternal glycaemia and uterine contrac-
tions. This is because quinine has a contractile effect on the uterine and could set off pre-
term labour (analyse the gestational age). The drug can be administered in the form of
Quinine Sulphate (10 mg/kg for 3-5 days, orally) or Quinine Dichlorhydrate (7-10 mg/kg
every 8 hours, dissolved in 300-500 ml of Dextrose, transfused over 30-60 min. The
minimum parenteral treatment is 3 days; after that, oral administration for at least 10
days is recommended!®. A higher dose than those indicated can result in ototoxic ef-
fects”.

Mefloquine (25 mg/kg as a base) can also be used in cases of resistance to chloroquine. Its
safety during gestation has been reported, although its use in the first trimester of preg-
nancy is not recommended!'!.

The use of Sulfadoxine (tablets of 500 mg) and Pyrimetamine (tablets of 25 mg) should be
avoided if at all possible. If necessary, the single, total dose is 1.500 mg and 75 mg for
Sulfadoxine and Pyrimetamine, respectively (3 tablets). Severe reactions of maternal hy-
persensitivity can occur. The medication crosses the placenta and can alter bilirubin con-
centrations, which may even give rise to kernicterus in newborn babies. It must not be
administered as a preventive drug!!.

Primaquine is an antimalarial drug that cannot be administered to pregnant women.
There would be a high risk of haemolysis, which is a very serious complication in preg-
nancy (due to glucose-6-phosphate dehydrogenase deficiency, a metabolic disorder linked
to the X chromosome that is prevalent in black individuals)!!.

Finally, we should point out that proguanil is acceptable as an antimalarial treatment as its
administration during pregnancy is safe. In contrast, tetracycline and doxycycline defi-
nitely cannot be administered to pregnant patients.

On occasion, if a pregnant woman wishes to travel to malaria-endemic areas, chemo-
prophylaxis can be carried out through the administration of Chloroquine 300 mg for
one week before the trip and then for a period of 6 weeks on returning from this ende-
mic area. Following this procedure has been shown to reduce infant mortality by up
to 50% 2.

CHAGAS DISEASE-AMERICAN
TRYPANOSOMIASIS

Carlos Chagas was a doctor from Brazil who, while he studied malaria in the Brazilian state
of Minas Gerais in 1909, found a trypanosome different from those that had been report-
ed in Africa. A few years later, he described the biological cycle of the disease and called
it Trypanosoma Cruzi in honour of his Professor (Osvaldo Cruz). Several decades later,
Dr. Chagas’s findings were identified and confirmed in various tropical areas of Latin
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America. In addition, several risks involved in the presence of this pathology were ex-
tended.

Chagas disease is zoonosis that is widespread in the area stretching from southern United
States to southern Argentina. It has been calculated that there are 18 million people in-
fected and over 100 million at risk of catching the disease. There is an incidence of ap-
proximately 1 million cases a year, which causes some 45.000 deaths annually, especially
from the cardiac complications this pathology causes'>.

ETIOLOGIC AGENT

T. cruzi belongs to the subphylum Mastigophora, order Kinetoplastida, family tripanosoma-
tidae. The flagellate form of T. cruzi is found in circulating blood of infected individuals or
animals, especially in the initial and/or acute stages of the pathology. This circulating form
is known as Trypomastigote; it is elongated and fusiform, and is approximately 20 micras
long!3.

TRANSMISSION MECHANISMS

The main way people catch the disease is through contamination with excrement from
triatoma insects that have T. cruzi. In addition to this entomological infection, blood trans-
fusions represent another mechanism. However, there are reports of other, less important
ways the disease is transmitted, which have been described by several authors: through
the mother’s milk, from urine from infected animals (dogs and cats) and through the pla-
centa'* 15,

BIOLOGICAL CYCLE

The insect vector of T. cruzi is a parasitic protozoan belonging to the family Reduviid,
subfamily Triatominae, genera Rhodnius, Triatoma and Panstromgylus. These agents are
popularly known as «hinches» (bedbugs), although their name can vary from country to
country.

CLINICAL SYMPTOMS

The symptomatology has classically been divided into three stages, which present a differ-
ent clinical state.

Acute stage: T. Cruzi amastigotes reproduce inside the cell (macrophages, fibroblasts,
myocytes, Schwan cells), destroying them, which leads to a state of inflammatory reac-
tion. The point of entry (mosquito bite) presents a swelling, called Chagoma, which looks
furuncular, rarely erysipeloid, similar to anthrax, of different sizes. At times, this is the
only manifestation. On the fifth day, the amastigotes transform into trypomastigotes and
extend to the regional ganglia (adenopathies), blocking the lymphatic channels and pro-
ducing a local oedema. (If the wound is located on the eyelid, it is called Romana’s sign).
After that, the parasites are found in almost all body organs (spleen, spinal cord, bone,
heart, digestive system, adrenal glands, adipose cells, glial cells, etc.), producing va-
ried symptomatology. Generalised adenopathy exists, of variable size, hard, non-painful.
There can also be intermittent or continuous high fever. Additional symptoms that can
occur are chills, anorexia, vomiting, diarrhoea, cephalgia, intense muscle pain and even
exanthem. However, mortality is very low in this parasitic invasion. If patients die, it is
due to the complications of the clinical picture: myocarditis, meningoencephalitis, bron-
chial pneumonia!®.
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Chronic asymptomatic stage. Following the acute stage, there is an immune response
that helps lower parasitemia, keeping the infection to a few selected focuses. It can gene-
rally be stated that, from the symptomological point of view, the pathology can remain
undetected for a long time after infection (acute stage). The reason is that a high propor-
tion of the individuals infected are healthy carriers. In nearly all the cases (95%), the
symptoms are so slight that they can go unnoticed for 10 years or more, before entering
into the chronic stage, when clinical symptomatology appears'®.

Chronic stage. This stage is characterised by scant parasitemia, but with the appearance
of typical lesions in the heart and gastrointestinal tract. The most important pathology is
undoubtedly Chagasic cardiopathy, characterised by dilation of the right cavity and fre-
quently accompanied by endocardial (mural) thrombosis. Multiplication of the parasites in
cardiac muscle fibres causes myocarditis (destroying the myocardiac fibre), which leads to
the liberation of antigens and toxins that produce interstitial oedema and infiltrate, espe-
cially mononuclear. At the same time, antibodies against endocardium, blood vessels and
striated muscle interstitium are produced. This inflammation can reach the subendocar-
dial layer, adipose tissue of the endocardium and nerve ganglia!® 7.

This chronic stage of the disease, characterised by this cardiomyopathy, generally causes
sudden death, even without development of a congestive cardiac insufficiency. There can
be a slight ventricular hypertrophy with apical aneurysm through necrosis, a standard al-
teration called Apical Lesion. In the chronic stage, hypertrophic lesions of the digestive
system can also exist, there being a notable enlargement of the viscera (megaviscera),
particularly at the level of the esophagus and colon (megaesophagus-megacolon). In these
cases, intestinal peristalsis is altered and the concommitant neuronal destruction destroys
the myenteric plexus, with all the consequences that this anatomical y histological alterna-
tion involves!'® 18,

If the myocarditis does not cause sudden death, there will progressively appear congestive
cardiac insufficiency, severe cardiomegaly and ventricular hypertrophy (with dilation of
the heart cavities, especially on the right side). This cardiac picture generally produces
hepatomegaly as a result. With this clinical picture, the patients normally die within an
average of 5 years!6- 19,

CHAGAS DISEASE DURING PREGNANCY

Pregnancy does not affect the course of the symptomatology. Gestation can coincide with
any of the disease stages and its course, as well as the symptomatology, depends on the
phase of the pathology. Naturally, if the Acute Stage coincides with pregnancy, the «cha-
goma» will be present and its accompanying symptoms will be those described above.
However, the risks of complications will be greater, especially if it affects the heart, with
all the consequences of congestive cardiac insufficiency, a circulatory alteration that will
affect foetal development. The presence of damage to digestive system muscle is also a
determining factor; the resulting diarrhoea may lead to electrolyte and hydric imbalance
in patients. Maternal disorders always affect foetal development and the common de-
nominator can be causing newborn babies to be underweight at birth!®.

Undoubtedly, one of the most serious complications is placental transmission of the pa-
rasitemia, producing Chagas disease in the newborn and all its consequences. Dr Chagas
already suspected in 1911 that this form of transmission existed, as he identified the
disease in a 17-day-old newborn, without finding the «gateway» for the disease.

In 1949, a Venezuelan researcher, Dao, was the first to demonstrate the congenital trans-
mission of Chagas disease. He detected amastigotes in the blood of a pregnant woman in
her seventh month and in her newborn two days after birth. Likewise, two cases of new-
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born babies who died led De Gavaller to demonstrate the presence of amastigotes in their
tissues. For this reason, it is suggested that specific laboratory tests be given to pregnant
women from endemic areas. Over the past several decades, some cases of Chagas disease
through congenital infection (placental transmission) have been reported for both indi-
viduals and animals'®.

In 1977, Schumunis and Szarfman, in a study carried out in Argentina, published an inci-
dence of Chagas disease in pregnant women, with a rate of 9-20%, depending on the
area. In the majority of these cases, the infection was asymptomatic and did not influence
the development of the gestation. However, they reported a congenital transmission that
ranged from 0,75% to 3,50%. Later, another Argentine study performed in 1983 found
that seropositive pregnant patients had double the risk of miscarriages and perinatal mor-
tality®.

In general, it has been demonstrated that a placenta without alterations (normal chorionic
ectoderm) does not allow the passage of the parasite. If the infection occurs, placental al-
terations also occur, such as large oedematous cotyledons, irregular lesions in various
places, necrosis and infiltrates, parasitic pseudocysts and a virtually destroyed chorial epi-
thelium. However, a relationship between parasitism and foetal death has not been dem-
onstrated. Generally, if intrauterine death has not been produced, the newborn has a no-
tably low weight (below 2 kg) and is premature, and hepatomegaly, splenomegaly and
poor vitality (low Apgar) are always present!'®.

The risk of transplacental infection is greater during the acute stage of the disease. Bitten-
court has reported congenital infection in 5 out of 8 cases of pregnant women in the acute
stage®C. In cases of chronic infection, transmitting Chagas disease through the placenta is
less frequent; it has been established that it is usually produced between the gestational
age of 19 to 27 weeks, being greater at 22-26 weeks of pregnancy. In addition, it is known
that T. cruzi does not cause embryopathies, only foetopathies, as all protozoa do® 2!.

DIAGNOSIS

This depends on the stage of the disease. In the acute stage, it could be mistaken for fe-
brile pathologies, but the presence of the chagoma or Romana’s sign make identification
easier. In chronic stages, diagnosis may be complicated due to the non-specific clinical
signs, given that they are the result of the degree of alteration that the affected organs has
suffered. For this reason, if there is any clinical suspicion and especially if the patient
comes from endemic areas, the diagnosis should be confirmed by the laboratory!7- 22,

Identification of the parasite in blood is useful in the acute stage, although it is considered
that negative results do not eliminate the disease. In the chronic stage, it is unusual to
manage to identify the parasites and various special dilutions are needed. A microscopic
analysis of fresh blood (from the fingertip) allows the visualisation of the parasite (forma
de trypomastigote). This identification is of 90 % in the acute stage and only 10% in the
chronic stage. If the parasite is observed, doing a blood count (for mm?3 of blood) gives an
idea of the degree of parasitemial”.

Generally speaking, if it has not been possible to identify the parasites, there are other
types of exams to which you can turn, such as concentration methods (Strout’s method)
and even biopsies (which identify tissue forms of T. Cruzi). It is also possible to recur to
laboratory methods that identify the presence of the parasite indirectly. Among these are
xenodiagnosis, polymerase chain reation (PCR: DNA sequences of the parasite), culture
(Liver Infusion Tryptose) and serological procedures such as indirect immunoflouresence
(a method that is highly sensitive to the presence of the disease), ELISA, indirect haema-
glutination, Latex and direct agglutination®.
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TREATMENT

Two drugs exist for the treatment of Chagas disease: Benznidazol (nitroimidazoles) and
Nifurtimox (nitrofurans). These drugs have been shown to be effective in the acute stages
of the disease, although no benefits have been found in its chronic stages. Neither drug
can be administered during pregnancy (in spite of the fact that no embryotoxic effects
have been demonstrated, particularly in the case of nifurtimox). Treatment with these
drugs is lengthy (2 to 3 months); in the case of pregnant women in whom the presence of
the parasite is established, treatment should be delayed until after birth for foetal safety.
If symptoms of cardiac and/or digestive alterations exist, treatment should be aimed at
compensating this type of symptomatology, with the goal of avoiding modifications of the
normal homeostasis of the organism as much as possible?*.

Therapies based on Ketoconazol and Alopurinol have also been tried. However, results
published for several projects have involved different outcomes and their effectiveness
has been different for each series. That is why they should not be in fact be administered
in pregnancy, especially without being sure they will work. However, it should be pointed
out that chagasic infection can persist throughout a patient’s life; pregnant women should
receive treatment after the birth of their babies, particularly to avoid congenital transmis-
sion in any later gestation'®.

LEISHMANIASIS

Leishmaniasis is a disease classified as zoonotic, produced by an obligatory intracellular
protozoa, of which there are several species, of the genus Leishmania sp. The species Don-
vani has been found in Asia, the Mediterranean and eastern Africa, while the species is
called Chagasi in Central and South America. It is calculated that there are 61 countries
with health problems due to this pathology, with around 12 million patients. This number
increases annually by some two million?®.

ETIOLOGIC AGENT

The disease is produced by the protozoa that belong to the family Trypanosomatidae, with
the genus Leishmania. The different species bring about different biological and immuno-
logical responses, just as in the case of the clinical picture of the pathology.

TRANSMISSION MECHANISMS

The pathology is transmitted by the vectors of the genera Phlebotomus and Lutzomyia. The
promastigotes are in the invertebrate host (mosquitoes) and are the form of inoculation to
the vertebrates. They become oval or round amastigotes, with a size of 2-5 micras of
length or diameter.

CLINICAL SYMPTOMS

Three clinical forms are generally produced: cutaneous or diffuse cutaneous, mucocutane-
ous and visceral:

The cutaneous form is initiated with the mosquito bite, which does not go unnoticed as it
is painful. Approximately 2 weeks to 2 months after this event, the lesion appears on the
skin; it can be single or multiple. The lesions are most often found on the face and/or the
limbs, as they are the most exposed parts of the body. Appearing as a macula with ery-
thema, the lesion then becomes a papula or boil, which is hard but not painful, occasio-
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nally with itching; a process of slow growth then ensues. A few days after that, ulceration
is produced and a yellowish, sticky liquid appears, which later becomes a scab. The lesion
extends below this scab, in both area and depth. The scab border is hyperhemic, dry and
lifted. If the scab is removed, the lesion is granulous, clean and without exudate or puru-
lent material. Over the course of various months, the lesion can reach several centimetres
in diameter and produce lymphangitis, with the presence of chain regional adenopathies.
It can also suffer infection and purulent material can appear. On other occasions, the le-
sion can grow and affect mucous tissues, especially nasal, oral and bucal, and complicate
its evolution even more?°.

Visceral leishmaniasis is generally produced by L. donovani, a parasite that has a life cycle
similar to that described for skin and mucous lesions. Its entry point is the skin. There is
marked adenopahty, with ganglia full of parasites. Its dissemination puts the organism’s
entire endothelial reticulum system at risk, the organs most affected being the liver (hepa-
tomegaly), spleen (splenomegaly), bone marrow (hyperplasia) and ganglia (hyperplasia).
The incubation period is generally prolonged after the mosquito bite (6-10 months). When
symptoms exist, a non-specific, infrequent temperature rise presents, which later be-
comes permanent, with rises and fall. The organic complications of the liver, spleen and
bone marrow normally lead to death in a few years?”.

DIAGNOSIS

Differential diagnosis against other pathologies that produce these lesions is necessary, al-
though the lesion is sometimes characteristic, especially if the areas where the patient lived
or visited. In general, the most practical way of diagnosing is identifying the presence of
the parasite. To do so, various laboratory exams are utilised, such as direct exam, biopsy,
electrophoresis, cultures (the Novy-MacNeat-Nicolle medium, known as NNN), PCR test, the
Montenegro reaction. Serological methods are also used, especially in cases of difficult dif-
ferential diagnosis or visceral lesions from an initial cutaneous leishmaniasis?®.

LEISHMANIASIS DURING PREGNANCY

The disease can be transmitted during pregnancy or be present before gestation. If it is
transmitted during pregnancy, all the signs and symptoms described with respect to the
mosquito bite will exist; treatment can be given with the local measures described in
the following paragraph. However, if present since before the pregnancy, the infection
might have produced various ulcerations, even at mucous level; treatment should be de-
layed until after the gestation finalises. The same is true of a visceral leishmaniasis, which
should receive effective treatment after pregnancy, due to the wide dissemination of the
infection in the organism.

TREATMENT

The medicine of choice for all the forms of Leishmaniasis is pentavalent antimoniate (N—
methyl Glutamine Antimoniate or meglumine), administered parenterally. It is normally
expensive and relapses are frequent. This, added to the fact that it is poorly tolerated, has
made its administration limited. In consequence, there has been a search for alternative
oral drugs such as the imidazoles, paromomycin and even mefloquine, with all the consid-
erations expressed about this drug in relation to pregnancy. Generally speaking, if the le-
sions are limited to dermis ones, local topical treatment is recommended. However, if the
lesions are not extensive, they can often be cured spontaneously>°.

Local treatment does not necessarily have to involve drugs. If the lesions are isolated, cu-
rettage is normally performed (applying the respective norms of asepsia and antisepsia).
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Cryotherapy (dry ice or liquid nitrogen) applied twice a week for at least three months can
also give good results. Thermotherapy (local heat, 39-42 °C) has likewise been reported to
be effective. Reports of local administration of imidazoles (clotrimazole, miconazole, keto-
conazole) are contradictory. While there are reports of their effectiveness, other research-
ers have found a complete cure in only 15% of the cases, and even found it ineffective in
others??.

At any rate, isolated local lesions can receive local treatment during pregnancy. However, in
the case of generalised leishmaniasis, oral and parenteral treatments must be administered
over a long period of time and have undesirable side effects and toxic effect (particularly the
antimoniates); these facts make such treatment inadvisable during pregnancy.

AMEBIASIS

Entamoeba histolytica is a parasitic species that is frequently found in humans and is a
habitual guest in the large intestine. However, there can also be clinical pictures that re-
veal its presence outside the intestine.

Intestinal amebiasis was identified in the 19th century (1875) in a patient who presented
a clinical picture of dysentery. These mobile microorganisms were observed with the
presence of ectoplasm and endoplasm, there being erythrocytes inside them. Almost a
decade later, while patients from a cholera epidemic were being studied, amoeba were
observed placed in the mucosa of the intestinal wall in the capillaries next to the hepatic
vessels and even in the exudate from hepatic lesions. It was at the beginning of the 20t
century that the pathogenicity of E. Histolytica was demonstrated, leaving E. coli free from
aggressiveness. Years later, several researchers completed diverse culture media, antigen
presence and serological reactions, plus analysing the immunological, biochemical and
genetic effects.

ETIOLOGIC AGENT

The agent is E. histolytica, capable of invading tissues and producing serious clinical and
pathological effects. The trophozoite (vegative form) varies in size from 20 to 40 micras;
its motile stage is carried out through a pseudopod, which is easily identified. In aggres-
sive trophozoites, red blood cells are found inside the cytoplasm.

LIFE CYCLE

The trophozoite, which replicates through binary division, is found inside the colon or in-
vading its tissues. The parasite eliminates its food vacuoles there and becomes precysts,
which in turn transform into cysts thanks to the covering they acquire and the provision
of four nuclei. This process always occurs in the lumen of the large intestine. They are
eliminated in human faeces in the form of trophozoites, swim cells or cysts. The cyst is
the only form that can produce infection orally. The effects of gastric juice transform the
cysts into trophozoites and the pathological cycle begins again®.

EPIDEMIOLOGY

Due to the faecal origin of human transmission, amebiasis presence is usually extensive in
poor populations and countries. The infection has humans as their source, who eliminate
them in the form of cysts and who are normally asymptomatic. These cysts resist in water
and earth up to several months at normal environmental conditions and then return to the
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organism through water and food not prepared with requisite asepsia measures. Generally
speaking, lack of hygiene and improper elimination of excrement (environmental sanitation
and sewer system) are the fundamental causes of dissemination of the pathology.

CLINICAL SYMPTOMS

In 90 % of the cases, intestinal amebiasis can be asymptomatic, while a clinical picture of
colitis without dysentery exists in 9%. Only in 1 % of the cases is the infection accompa-
nied by dysentery. The latter two are considered invasive intestinal amibiasis and present
when the trophozoites invade the wall of the large intestine3°.

In amebiasis without dysentery, there is abdominal pain of a colic type, change in the fre-
quency of deposits (increases and decreases) and possibly diarrhoea accompanied by mu-
cous and haemorrhagic spotting. Slight straining at stool or tenesmus can also appear; pain
is usually more intense before and after the deposits, there being relief between these physi-
ological events. If there are stages of constipation, they are generally due to the presence of
cysts; in contrast, the presence of trophozoites characterises the stages of diarrhoea. There
can be a sensation of fullness, abdominal distension, flatulence, increased bloating, etc.*°.

In amebiasis with dysentery, the clinical picture described above is more intense and, of
course, the presence of diarrhoea is typical: very frequent diarrhoea, which becomes more
and more liquid, with the presence of greater mucous and blood. In addition, it is very pain-
ful at the abdominal level, accompanied by straining and very painful tenesmus. This clini-
cal picture can regress (with or without treatment) and become chronic amebiasis, without
dysentery. On other occasions, particularly in the face of lack of treatment, amebiasis
evolves towards a fulminating form, due to gangrenous amibiasis, hyperacute, with very
intense abdominal pain, straining, tenesmus and anorexia. On deep abdominal palpation,
the pain is extreme and particularly located within the colonic frame. Diarrhoea can lead to
hypovolemic shock, with serious changes in blood pH that require immediate correction.
The intestinal lesions induce perforation and the patient can die from acute peritonitis.

AMEBIAN HEPATIC ABSCESS

This is the most frequent complication in colonic amebiasis. When the colon has been
invaded, the amoeba enter the liver through portal access; thrombi are produced in the
small vessels there, causing necrosis and microabscesses. When the abscesses rupture, a
multiple inflammatory clinical picture ensues; this can evolve to form an amebian abs-
cess. The content of this abscess is not purulent material; it is normally a thick chocolate-
colour liquid full of lumps, with the presence of coagulant material. The abscess is most
frequently single and is usually located in the right lobule or in its upper region. Its size
ranges considerably, from a few millimetres up to even various centimetres. The abscess
can rupture (in 2-7% of the cases) and drain into the peritoneum, pleura and even the
lung and pericardium. In some cases, this rupture can produce fatal consequences?'.

Patients with this complication have a clinical picture characteristic of intestinal amebiasis
(with or without dysentery). In addition, they add pain in the right hypochondrium (some-
times radiating to the back, right shoulder or epigastrium), rise in temperature, anorexia
and general weakness to their symptoms®'.

DIAGNOSIS

The presence of symptomatology with a clinical picture of abdominal pain, accompanied
by the dysentery typical of amebiasis is confirmed by the presence of the amoeba cysts in
patient faeces. In the case of hepatic abscess, in addition to the symptomatology de-
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scribed previously, an ultrasonography or hepatic tomography can confirm the diagno-
sis®'. However, examinations of greater technical complexity (which are not justified, in
our opinion) have also been described®?.

AMEBIASIS DURING PREGNANCY

There is a divergence of criteria with respect to treatment of amebiasis during pregnancy.
If the patient presents evident symptoms, especially with dysentery, treatment is obliga-
tory as the clinical picture could seriously damage the patient’s general state. Asymptom-
atic patients can wait until the end of the pregnancy to receive treatment. However, we
must always consider that in amebiasis, because hemitropic parasites are involved, hemo-
globulin levels can drop and produce or increase anaemia, which is a pathological state
with a negative influence on the development of foetal and maternal couplet®>.

TREATMENT

Intestinal amebiasis tends to be frequent in the general population, particularly in areas
with deficient environmental sanitation and even more so in poor tropical areas. Howev-
er, in the majority of cases, treatment is only given when the symptomatology leading the
patient to consult presents. In the case of extraintestinal amebiasis, the symptoms even
require patient hospitalisation.

In asymptomatic amebiasis, location of the parasites in the lumen of the large intestine is
characteristic; if they are in the wall of the intestine, symptomatology is present. These
considerations are crucial in choosing the type of treatment and the drug involved. This is
even truer if the patient is pregnant.

Several drugs for the treatment of luminal amoeba location have been tried, such as dilox-
anide, quinfamide, teclozan, etc. However, given that the treatment for the condition is
not urgent and the patient generally has no symptomatology, such drug therapy is not
justified°.

When symptomatology presents, especially in the face of amebian dysentery, treatment in
the pregnant woman is necessary and indispensable. For these cases, the drugs adminis-
tered must have tissue effects at the level of the intestine wall. In most cases, it is accepted
that treatment will be based on the derivatives of the Nitroimidazoles: Metronidazole
750 mg is given three times a day for 10 days; Tinidazole 2 grams a day in a single dose
or Secnidazole 2 grams, also in a single dose, are other alternatives. In general, these
drugs are used with safety during pregnancy and no negative effects have been demon-
strated. In severe cases, even parenteral metronidazole can be used?°.

For amebian hepatic abscess, the patient must be hospitalised and treated with parenteral
metronidazole. The dose to be given in gestation is 15 mg/kg diluted in 500 ml of dextrose,
slowly over the course of an hour. Following that, 7,5 mg/kg should be given every 6 hours
for 6 days. A possible alternative that could be used is Tinidazole 2 g/day for 5-7 days®°.

CHOLERA

This is a severe intestinal bacterial pathology accompanied by acute, very profuse diar-
rhoea. Therefore, it can produce serious dehydration quickly, involving fatal consequenc-
es due to acidosis and circulatory collapse. The cause is Vibrion Cholerae, a curved gram
negative bacillus; it is highly motile, a facultative anaerobic, responsible for a few world
pandemics and considered a serious Public Health problem.
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Vibrion cholerae live in salty costal water, as well as in briny rivers, in a tight relationship
with plankton. The human being is its reservoir, in spite of the fact that laboratory tests
have shown that the environment can also be a reservoir. Transmission takes place by
ingestion of contaminated water or foods also directly or indirectly contaminated with
faeces or vomit of patients who have the disease. The incubation period normally ranges
from just a few hours up to five days, the average being from two to three days. The pe-
riod of transmission by faeces lasts a few days after the recovery of the patient once the
disease symptomatology has withdrawn’4.

Following the infection and incubation period, cholera comes on abruptly, with profuse
diarrhoea, which leads to a serious hydroelectrolyte imbalance. It is accompanied by vom-
iting, but a rise in temperature in not normally present. Cramps, particularly abdominal,
are very frequent and painful. The liquid faeces have a non-bilious aspect, with mucous
but no blood, and are not fetid. They are called faeces «in rice water» because of the mac-
roscopic similarities. The symptoms are directly related to the magnitude of liquid and
electrolyte loss: intense thirst, low blood pressure, tachycardia, weak pulse, and oliguria,
presence of folds in the skin, sinking of the eyeballs, somnolence and even coma. A non-
compensated clinical picture can easily become complicated with renal insufficiency sec-
ondary to a tubular necrosis process>*.

Cholera is a pathology mediated by toxins. Thus, diarrhoea is produced by a protein en-
terotoxin synthesised by V. cholerae. The bacterium can be identified in the faeces, nor-
mally by using a dark-field microscope.

CHOLERA DURING PREGNANCY

If a pregnant woman presents a clinical picture compatible with this pathology, it is im-
portant to give correct, effective treatment because the liquid and electrolyte losses can
involve alterations in the uterine muscle fibres (presence of contractions). This is espe-
cially true if the clinical picture is accompanied by cramps and vomiting, which are unfa-
vourable conditions for every pregnant woman, regardless of the gestational age. Lack of
proper attention can lead to severe hypotension, a negative situation for the patient, but
particularly so for the foetus; it can even cause intrauterine foetal death.

Specific treatment is aimed at intensive hydration, specific antibiotics and avoiding or
treating complications. Hydration depends on volume of the losses, as well as the need for
electrolytes (in particular, sodium, potassium and chlorine).

The antibiotics administered to eradicate the V. cholerae bacillus is usually limited in use in
pregnancy. The antibiotic most often used is tetracycline, which is not permitted in gesta-
tion. Indiscriminate use of sulphas is likewise restricted. Pregnant women can be given
Erythromycin 250 mg every 6 hours for at least 5-7 days. In addition, there is the possibility
of administering derivatives of the quinolons, naturally in doses specific for each one?.

DENGUE INFECTION

Most of the tropical and subtropical areas of the world are regions endemic for this pathol-
ogy. It has been calculated that about 100 million people are infected each year in popula-
tions distributed in the topical areas of the world; according to OMS data, the figure
is approximately 2 billion people. The disease in usually more manifest in winter and it is
transmitted house by house, as the mosquito does not have the capability of flying long
distances?®.
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Dengue is a febrile pathology of viral origin, produced by an arbovirus of the family Fla-
viridae and transmitted by the bite of the mosquito Aedes aegypti. The mosquito is present
in homes, infecting containers or collections of water (natural or artificial) in particular.
The female mosquito feeds on human blood and also that of animals. Once the bite has
occurred, the incubation period varies from 3-14 days, with an average of 5-7. It is im-
portant to point out that no person-to-person transmission exists. It is the patients with
Dengue who transmit to other mosquitoes, again by their bites, which become infective
8-12 days after their infection from biting a human being.

As this pathology usually presents in the form of an epidemic and its complications are so
serious (particularly in dengue haemorrhagic fever), it has been considered as a public
health problem. The number of patients easily increases and the infections has a market
geographic propagation?®.

The symptomatology is characterised by the presence of sudden fever, generally biphasic
and lasting 3-5 days. There are also chills, cephalgia, pain in the eyeballs, generalised
muscular and osteoarticular pain and presence of exanthem; leucopenia is observed in
the blood count, normally with relative lymphocytosis. Patients habitually present ade-
nopathies and petechias on the skin. The pathology lasts a week on average and patients
need a recovery period of 2-3 weeks.

If it is a case of dengue haemorrhagic fever, there are very high fever, haemorrhage (epis-
taxis, bleeding of the gums, hematuria, hypermenorrhea, digestive bleeding), hepato-
megaly and circulatory failure due to hypovolemic shock, as the plasma leaks into extra-
vascular space. This complication can lead to the individual’s death. In the laboratory,
thrombocytopenia and transaminases are found, in addition to leucopenia. Exceptiona-
lly, signs of meningitis, alterations in consciousness, shock and coma can be observed.

The virus is present in blood from the beginning of the febrile clinical picture and can
remain there for several days. The histopathological lesions are found in the endothelium
of the small vessels, there being perivascular oedema and infiltrate with mononuclear
cells.

Diagnosis can be performed by several laboratory methods: hemagglutination, comple-
ment setting, G or M (antibody) immunoglobulins processed by Enzyme-Linked Immuno-
sorbent Assay (ELISA). These are equal to or greater than 1.280 of Immunoglobulin G or
by the positive test of Immunoglobulin M in a serum received in the late acute stage
or during the recovery period. 1gG positivity indicates current or recent infection and can
already be detected from 6-7 days after the infection begins.

DENGUE DURING PREGNANCY

Infection by Dengue virus in pregnant women is increasing due to the presence of greater
and more severe epidemics in all the tropical areas. A pregnant woman who lives in en-
demic zones is not free from this pathology. The clinical picture can be made worse by the
conditions of the gestation. These are basically related to a significant rise in temperature,
loss of liquids and electrolytes and the accompanying symptoms (articular, muscular, ocu-
lar pain, etc.), which are very uncomfortable for pregnant patients. If the clinical picture
evolves toward Dengue haemorrhagic fever, the prognosis is frankly unfavourable, de-
pending on the gestational age.

Dengue infection can occur through transplacenta transmission, as has been shown in
children from mothers who had the disease at the end of pregnancy?’. In these cases, the
children can develop a clinical picture characteristic of Dengue haemorrhagic fever. In ad-
dition, an increase in the number of premature infants and of those having low weight
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when born have been demonstrated?®. A probable association between Dengue infection
and increase in neural tube anomalies has even been reported in India®°.

TREATMENT

This is based on general measures to control the patient’s signs and symptoms. Proper
maintenance of liquids and electrolytes is crucial, as are antipyretic medicine and adminis-
trations of analgesics necessary. In the case of a pregnant woman, acetaminophen 500 mg
every 6-8 hours to relieve pyrexia and pain has been recommended. Adequate hydration
and electrolyte management for each case must not be neglected.
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THE AIDS EPIDEMIC

The number of people living with HIV (38,6 million with a range from 33,4 to 46,0) and
the number of deaths due to AIDS (2.6 million more than in 2004) are still increasing!. The
estimated number of adults and children newly infected in 2006 is 4,1 million (range:
3.4 million-6,2 million) which is about 400.000 more than in 2004. Two thirds (63 %) of all
adults and children with HIV globally live in sub-Saharan Africa and almost three quarters
(72 %) of all adult and child deaths due to AIDS in 2006. In the past two years, the number
of people living with HIV increased in every region in the world but the greatest increases
have occurred in East Asia, Eastern Europe and Central Asia. In these areas, the number of
people living with HIV in 2006 was over 21 % higher than in 2004.

Among children under the age of 15, 2,3 million are infected and over 1.400 children con-
tinue to become infected with HIV every day. Children still account for more than 12 % of
all new infections?.

ABBREVIATIONS LPV/r: lopinavir with a low-dose ritonavir boost.

3TC: lamivudine. MTCT: mother-to-child transmission of HIV.

ABC: abacavir. NFV: nelfinavir.

AIDS: acquired immunodeficiency syndrome. NRTI: nucleoside analogue reverse transcriptase inhibitor.
ARV: antiretroviral. NNRTI: non-nucleoside reverse transcriptase inhibitor.
ARVT: antiretroviral treatment. NVP: nevirapine.

d4T: stavudine. PI: protease inhibitor.

ddl: didanosine. Sd-NVP: single dose nevirapine.

EFV: efavirenz. SQV: saquinavir.

FTC: emtricitabine. TDF: tenofovir.

HIV: human immunodeficiency virus. ZDV: zidovudine.
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LATEST DEVELOPMENTS AND RESOURCES

In the last few years there have been many promising efforts and developments to proper-
ly address the AIDS epidemic!. The access to effective treatment and prevention programs
has increased dramatically. There have been significant advances in recent years in the
global fight against AIDS financing. A total of 8,3 billion USS in funds have been dedicated
to responding to AIDS in low- and middle-income countries in 2005 which is well within
the 2001 target range of 7 to 10 USS billion for 2005. Between 2001 and 2005, the num-
ber of people on antiretroviral therapy in low- and middle-income countries increased
from 240.000 to approximately 1,3 million (20 %, with a country range: 1 %-100% covera-
ge), (n =116). Although the global target of 50 % has not been achieved, 21countries have
achieved it.

The percentage of HIV-positive pregnant women receiving antiretroviral prophylaxis is 9 %
(country range coverage in 41 countries: 1 %-59 % coverage). No country has achieved the
goal of 80% coverage.

In 2001 approximately 30 % of infants born to HIV-infected mothers became infected. Te
transmission rate has been reduced approximately a 10% between 2001 an 2005, with a
transmission rate of 26 %. The goal was a 20% reduction and 11 of the most affected
countries have achieved this goal.

MOTHER-TO CHILD TRANSMISSION (MTCT)
AND PREVENTIVE MEASURES

The majority of HIV-infected children have acquired the infection through MTCT. Such
transmission may occur during pregnancy (labor and delivery) or during breastfeeding. If
no preventive measures are applied, MTCT rate in non-breastfeeding women is 15-30 % .
Breastfeeding increases the risk by 5-20% to a total of 20-45 % 3. If the infected pregnant
woman is identified and preventive measures are applied, the risk of MTCT can be redu-
ced below 2 %*.

Infected children have now become rare in high-income countries. Interestingly such mea-
sure that where unfeasible in many countries with limited resources, can now be done.
Nevertheless some limitations appear: an elective caesarean delivery is seldom feasible or
culturally accepted and bottle feeding may be impossible or risky. The most effective
measure is then the use of ARV prophylaxis in the third trimester of pregnancy. A re-
duction ot MTCT to 2-4% may be obtained®. In such settings, research on the efficacy of
preventive ARV prophylaxis during breastfeeding is underway and required. Many ARV
regimens (even with a one or two drugs) reduce the risk of MTCT by decreasing viral repli-
cation in the mother and through prophylaxis for the fetus and infant during and after
exposure to the virus. Despite limitations on comparing studies directly we can conclude
that: longer regimens starting earlier in pregnancy are more efficacious than shorter regi-
mens and that combination regimens, are more efficacious than single-drug regimens.

Currently several programs have shown to be feasible, acceptable and cost-effective in
setting with limited resources but have to be implemented in more areas. Such programs
have to include prenatal care and testing to all women. WHO’s goal is to achieve to univer-
sal access to treatment for all those who need it by 2010.
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WHO recommendations for the use of ARV drugs for PMTCT have been reviewed and sim-
plified (WHO 2006°). Several factors have contributed to make recommendations more
clear and effective. More drugs and more potent and with less side effects are now availa-
ble. More is known on the effectiveness of ART in preventing MTCT, on their safety during
pregnancy and the implication of the appearance of resistances following ARV pro-
phylaxis.

Current recommendations are in accordance with the WHO guidelines for the treatment
of the adult and the infant (table 1). Such recommendations have to be based on evidence
from randomized controlled trials, high-quality scientific studies for non-treatment-related
options, observational cohort data, or expert opinion when data are not available.

Preventive measures are detailed in table 2.

Table 1. Criteria for initiating ART for pregnant women (general recommendations for adults).

Treatment required if:
e (linical stage 4 irrespective of the CD4 cell count.

e (linical stage 3:
If no CD4 counts available: always.
If available: if CD4 < 350 cells/mm3 c.

e Clinical stage | and 2 with a cell count of CD4 < 200 cells/mm3.

Based on WHO clinical staging criteria alone and weight loss during pregnancy in limited resources settings or plus CD4 count in other
settings.

Table 2. Preventive measures to reduce mother-to-child HIV vertical transmission.

e Prenatal screening of all pregnant women during pregnancy.

If no test is available during labor or shortly after childbirth. Identification in the early postpartum period should
be done.

If infected: screening for TB and reinforcement of prevention or treatment of malaria if high risk area.
e Prevention of infection of the non-infected women.
e Antiretroviral prophylaxis given to:

The women during pregnancy and labor.

The infant in the first weeks.

Symptomatic women or women with low CD4 counts (if available) (table 2) always treated with ARVT during
pregnancy and cotrimoxazole for PCP prophylaxis if indicated.

Asymptomatic or high CD4 counts if available: delay prophylaxis.
e Flective cesarean section in selected cases (especially prior to the onset of labor and rupture of membranes).
e Avoidance of breastfeeding.

The objective of antiretropviral treatment (ARVT) is to treat HIV-infected women, to reduce
the risk of MTCT, and to minimize the consequences of resistance to NVP from the use of
Sd-NVP-containing ARV prophylactic regimens for the prevention of MTCT. The most effec-
tive method of preventing MTCT and eliminating the risk of resistance to NVP is to start
fully suppressive ART.

National programs on the use of ARVT to prevent MTCT have to be put in place. If the wo-
men does not meet treatment criteria or treatment is not available, ARV prophylaxis
should be given. Regimen recommended to all infected women is detailed in table 3. A
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widespread implementation of this regimen will dramatically reduce the number of infec-
ted infants with simultaneously low levels of HIV viral resistance.

Table 3. Prophylaxis to prevent MTCT (a).

Mothers Infants

e Antepartum: ZDV from 28 weeks of pregnancy (or as soon as possible thereafter). e Single dose NVP and
o Intrapartum: ZDV and lamivudine (3TC) plus a single dose of nevirapine (NVP). ZDV for one week.
e Postpartum: ZDV and 3TC for on week (b).

WHO 2006°.

(a) For alternative regimens see the 2006 revised WHO adult guidelines (WHO 2006).

(b) If the mother receives less than four weeks of ART during pregnancy, then four weeks, instead of one week, of infant ZDV is recom-
mended.

Antiretroviral therapy for HIV infection in adults and adolescents: towards universal access. Geneva, World Health Organization, 2006
(http://www.who.int/hiv/pub/guidelines/adult/en/index.html, accessed 4 August 2006).

GROUPS OF DRUGS MAY BE USED
TO TREAT HIV INFECTION

Overall benefits of therapy to the mother outweigh the theoretical risks of an adverse preg-
nancy outcome. Treated mothers have to be monitored to rule out associated toxic effects.
The use of HAART is associated with an increased risk of pre-eclampsia. All women under
HAART have to be closely monitored”. There are very few data on risks associated with the
use of ART during pregnancy in resource constrained settings.

NUCLEOSIDE REVERSE TRANSCRIPTASE INHIBITOR-BASED
TREATMENTS (NRTIs)

Both ZDV and 3TC have extensively been used for pregnant women and infants. When
ART is started during pregnancy ZDV should be included in the regimen whenever possi-
ble but several drugs may be used as an alternative.

NON-NUCLEOSIDE REVERSE TRANSCRIPTASE INHIBITOR-BASED
TREATMENTS (NNRTI)

Although NVP is the NNRTI drug of choice for ART in pregnancy, there are concerns about
toxicity (specially hepatitis) in women starting NVP-containing ART with a CD4 cell count
>250 cellsi/mm?. If used, the patient should be closely monitored the first 12" weeks.
EFV should be avoided if possible during pregnancy, especially during the first trimester
due to the increased risk of fetal anomalies.

PROTEASE-INHIBITOR DRUGS (PI)

There is a great experience in the use of PI during pregnancy. It is unclear whether its use
is associated with preterm delivery and with gestational diabetes
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SCENARIOS

Prevention and treatment options in resource-constrained settings will depend on whether the following
are available, feasible, sustainable and affordable:

— ARV drugs in each setting may have different costs and availabilities.

— Diagnostic tests (CD4 counts, viral load and other blood test to determine drug toxicity).
— Caesarean section.

— Replacement feeding.

In the last few years, HIV antenatal testing and to ARV has rapidly become available in
may resource-constrained settings and will probably be better in the next years. Access to
other diagnostic tests such as CD4 counts is as well increasing but will be insufficient in
the near future. Elective caesarean delivery and formula feeding will be seldom available
and/or safe. Each country/setting will have to develop a different strategy according to
availability of each one of them.

Several large scale international prevention MTCT initiatives are currently being implemen-
ted including «The President’s Emergency Plan for AIDS Relief (PEPFAR)», the «Call to
Action Project», the «UN Interagency Task Team on MTCT», MTCT-Plus, the Global Fund etc.

WOMEN PREVIOUSLY TREATED
If @ woman becomes pregnant while receiving ARVT, she should continue treatment.

During labor, therefore, women receiving ART should continue to adhere to their ART regi-
men, whenever possible.

WOMEN PREVIOUSLY UNTREATED BUT WITH AN INDICATION FOR ARVT

The current policy is to administer full suppressive therapy to avoid the appearance of re-
sistances to NVP. Therapy should be initiated as soon as possible. If the women is not se-
verely ill, ARVT should be delayed till the second trimester. Regarding the drugs to be used,
factors to be taken into consideration are the potential side-effects and toxicity. The cu-
rrently recommended regimen for pregnant women is ZDV + 3TC + NVP or a PI (Saqui-
navir (SQV), Nelfinavir (NFV) or Lopinavir/Ritonavir (LPV/r).

WOMEN UNTREATED AT THE TIME OF DELIVERY REGARDLESS
OF CLINICAL OR IMMUNOLOGICAL STATUS

Several ARV regimens given during labor and postpartum have been shown to have an
impact in reducing MTCT®. See the recommended regimen in table 4.

Table 4. Intra and postpartum ARV recommended regimen.

Intrapartum Postpartum

ZDV + 3TC + Sd-NVP ZDV+ 3TC one week, plus for the infant Sd-NVP immediately after delivery and ZDV for 4 weeks.

e |f delivery is expected imminently, the NVP dose for the mother should be omitted, and the same recommendations and considerations apply as for
infants born to women living with HIV who do not receive antenatal or intrapartum ARV prophylaxis.
e When delivery occurs within two hours of the woman taking NVP, the infant should receive Sd-NVP immediately after delivery and ZDV for four weeks.
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INFANT PROPHYLAXIS

If the mother was adequately treated, the newborn should receive in the first 8 hours after
delivery ZDV x 7 days.

If treatment was incomplete, 3TC should be given in the first 12 hours (2 mg/kg/12 h) for
7 days.

If their risk factor for MTCT are present (prematurely, long delivery etc.) one dose of NVP
should be given during the first 12 hours and an extra dose at 48-72 hours. Prophylaxis
may even be administered >48 h tours after delivery but should be given as soon as pos-
sible?.

Table 5 summarizes different rug regimens and alternatives or prophylaxis of MTCT in
resource-limited settings

Table 5. WHO guidelines for PMTCT drug regimens in resource-limited settings.

Pregnancy Labour "”the,f /nfan}‘

After birth After birth

Recommended 7DV > 28 weeks ZDS\/d_-L\ngTC ZD\7/ ;;y’o;TC , DS\%NZ;’VS

f;'fg;g?tﬁlv:k ol OR) 70V > 28 weeks Sd-NVP None ZDS\%NZEVS
z\l/leigggfjgctive) None ZDS\? '+NV3PTC ZD\7/ ;;yim Sd-NvP
?I/leig;me::frgctive, higher risk of DR) None Sa-NVP None Sd-NvP

DR drug resistance. WHO 2006°.

SAFETY OF ANTIRETROVIRAL DRUGS
FOR PREGNANT WOMEN AND THEIR INFANTS

All ARV drugs are associated with some transient or longer-term toxicity, for mother and
child. Nevertheless the benefits of the drugs (reducing the risk of progression and preven-
ting MTCT) clearly outweigh the risks.

Such risk will depend on timing and duration of exposure and the number of drugs used.

In general no dose adjustment have to be made during pregnancy.

NUCLEOSIDE AND NUCLEOTIDE ANALOGUE REVERSE
TRANSCRIPTASE INHIBITORS

First line drugs: the NRTI drugs with which the most extensive clinical experience has
been gained in pregnant women are ZDV and 3TC. Alternative drugs are abacavir (ABC),
d4T and emtricitabine (FTC). The most common toxicity of ZDV is anaemia and neutrope-
nia. TDF should not be used. Second line drugs: didanosine (ddl). Thos drug should be
never used in combination with d4T (risk of lactic acidosis)
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NON-NUCLEOSIDE ANALOGUE REVERSE TRANSCRIPTASE INHIBITORS

NVP is the NNRTI drug of choice for ART in pregnancy because of substantial clinical expe-
rience. Although uncommon, the most frequent adverse effects of NVP are hepatotoxicity
and cutaneous rash. NVP should not be used if CD4 cell count exceeds 250 cells/mm?’.
Studies in resource-constrained settings among pregnant women suggest that the risk of
NVP-related hepatic toxicity is lower than reported in high-income countries.

PROTEASE INHIBITORS

As previously mentioned, PI where suspected to increase glucose intolerance and insulin
resistance in pregnancy. A recent prospective study has not shown such association'©.

ARV DRUGS AND BIRTH DEFECTS

The Antiretroviral Pregnancy Registry is a prospectively registry of pregnancies exposed to
ARV drugs (alone or in combination) and assesses the risk of birth defects. The incidence of
birth defects does not seem to be higher among exposed women to ARVT than in the gene-
ral population!. Nevertheless concerns remain about efavirenz (EFV) and Tenofovir (TDF).
Their use should be limited during pregnancy.

EFV increases the risk of birth defects (anencephaly, anophthalmia, cleft palate) in infant
monkeys and in humans, four retrospective cases have been reported of central nervous
system defects (WHO®). Larger studies are required to evaluate the real risk. But currently
EFV is not recommended for women with childbearing potential. EFV should only be used
during the first trimester of pregnancy if the potential benefit t justifies the potential risk to
the fetus. TDF may increase the incidence of bone abnormalities. Current data do no sup-
port should not be viewed as an indication for abortion.

LONG-TERM EFFECTS OF EXPOSURE OF THE INFANT
TO ARV DRUGS IN UTERO

The long-term effects of exposure of the infant in utero to combination ARV regimens re-
quire further

study. Thera are conflicting data on mitochondrial dysfunction caused by ARVT (sympto-
matic and asymptomatic). Long-term follow-up of uninfected infants born to women living
with HIV who had received ART during pregnancy is ongoing.

Safety data are missing for longer ZDV regimens in Africa where anaemia is common.

RESISTANCE TO DRUGS FOLLOWING ARV
PROPHYLAXIS FOR PREVENTION OF HIV MTCT

Resistance to HIV drugs occurs more frequently with single and dual drug regimens but
may emerge in women receiving triple-combination regimens but. Short-term exposure to
ARV drug regimens to prevent MTCT Viral resistance is a potential problem specially for
NVP and 3TC, drugs for which a single mutation leads to high-level resistance, whereas
multiple sequential mutations are needed to confer resistance to ZDV. This should be taken
into consideration when choosing a ARV regimen if more than 2 drugs are available.
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MODE OF DELIVERY AND MANAGEMENT
OF DELIVERY

The primary objective of in the strategies to prevent MTCT is to reduce viral load at the
time of delivery. In settings where caesarean section is available and safe, a vaginal deli-
very would be envisaged if

* HAART and good adherence.

e Viral load <1.000 copies/mL around delivery.
¢ Singleton pregnancy.

® Cephalic presentation.

® Term (=36 weeks).

In such cases, caesarean section does not appear to offer a further reduction of the risk of
MTCT. If such criteria are not met, an elective caesarean section should be performed
around 38-39 weeks. A higher morbidity has been reported in HIV-infected women than
among non-infected. Antibiotic prophylaxis should always be administered. The patient
should understand the risk and benefits of a caesarean section

If a vaginal delivery is planned, obstetrical interventions should be contraindicated (fetal
scalp blob sampling, placement of fetal scalp electrodes for fetal heart rate monitoring).
Length of ruptured membranes is associated with MTCT, and therefore, it is recommended
to maintain intact membranes as long as possible. Episiotomies and instrumental delive-
ries should be avoided if possible (MSC 140). HCV infection status did not influence the
mode of delivery.

In setting where cesarean delivery is not available or unsafe, some precautions should be
taken into consideration.

In any case, all strategies to prevent MTCT are only effective if the women is identified as
HIV-infected. Therefore, all women should be tested antenatally and if the result is not
available, a rapid test should be performed.

BREASTFEEDING

In developed countries, breastfeeding should always be contraindicated. New evidence
now confirms that artificial feeding also presents serious risks for infants of HIV-infected
mothers. Breastfeeding actually carries a lower risk of HIV transmission than breastfee-
ding combined with other fluids or foods.

A consensus statement on HIV and infant feeding has recently been adopted by all rele-
vant UN departments and agencies? (CAH, five other WHO departments (NHD, HIV/AIDS,
RHR, MPS, and FOS), the WHO Regional Office for Africa, and representatives of UNFPA,
UNICEF and UNAIDS. Key recommendations are:

* The most appropriate infant feeding option for an HIV-infected mother should continue
to depend on her individual circumstances, including her health status and the local si-
tuation, but should take greater consideration of the health services available and the
counselling and support she is likely to receive.
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® Exclusive breastfeeding is recommended for HIV-infected women for the first six mon-
ths of life unless replacement feeding is acceptable, feasible, affordable, sustainable and
safe for them and their infants before that time.

* When replacement feeding is acceptable, feasible, affordable, sustainable and safe, avoi-
dance of all breastfeeding by HIV-infected women is recommended.

DIAGNOSTIC INVASIVE PROCEDURES

Most invasive procedures such as amniocentesis (for chariotype or fetal lung maturity as-
sessment), chorionic villous sampming, cord blood sampling etc. may increase the risk of
MTCT in untreated women. All women undergoing an invasive procedure should have a
diagnostic HIV test previously done. If positive, the procedure if clearly indicated should be
performed under HAART and minimizing risk factors such as tranplacental passage'?.

REFERENCES

1. WHO 2006 (1). AIDS epidemic update Decem- www.who.int/hiv/pub/guidelines/fWHOPMTCT.

ber 2006. http://www.unaids.org/en/HIV_data/
epi2006/default.asp.

pdf.

7. Suy A, Martinez E, Coll O, Lonca M, Palacio M,
. WHO 2006 (2). WHO HIV and Infant Feeding de Lazzari E, et al. Increased risk of pre-ec-
Technical Consultation Held on behalf of the lampsia and fetal death in HIV-infected preg-
Inter-agency Task Team (IATT) on Prevention nant women receiving highly active antiretro-
of HIV Infections in Pregnant Women, Mothers viral therapy. AIDS. 2006; 20: 59-66.
and their Infants, Gengva, Qctober 25-27, 8. Leroy V, Sakarovitch C, Cortina-Borja M, Mc-
2006: http:(/wva.who.mt/chlld-adolescent- Intyre J, Coovadia H, Dabis F et al. Is there a
health/publications/NUTRITION/consensus._ difference in the efficacy of peripartum antiret-
y ob perip
statement.htm. roviral regimens in reducing mother-to-child
. Dorenbaum A, Cunningham CK, Gelber RD, transmission of HIV in Africa? AIDS, 2005; 19:
Culnane M, Mofenson L, Britto P, Rekacewicz 1865-1875.
C. Newell ML, Delfraissy JF. Cunningham- 9. Kourtis A, Schmid C, Jamieson D, Lau J. Use of
Schrader B, Mirochnick M, Sullivan JL; Interna- antiretroviral therapy in pregnant HIV-infected
tional PACTG 316 Team.Two-dose intrapar- women and the risk of premature delivery: a
tum/newborn nevirapine and standard meta-analysis. AIDS. 2007; 21: 607-15.
antiretroviral therapy to reduce perinatal HIV
transmission: a randomized trial. JAMA. 2002 10. Hitti ], Andersen ], McComsey G, Liu T, Melvin
Jul 10; 288 (2): 189-98. A, Smith L, et al. Protease inhibitor-based anti-
retroviral therapy and glucose tolerance in
. European Collaborative Study. Mother-to-child pregnancy: AIDS Clinical Trials Group A5084.
transmission of HIV infection in the era of Am ] Obstet Gynecol. 2007; 196: 331.e1-7.
highly active antiretroviral therapy. Clin Infect
Dis 2005: 40° 458-465. 11. Antiretroviral Pregnancy Registry Steering
Committee. Antiretroviral Pregnancy Registry
. Lallemant M, Jourdain G, Le Coeur S, Mary JY, international interim report for 1 January
Ngo-Giang-Huong N, Koetsawang S, et al. Sin- 1989-31 July 2005. Wilmington, NC, USA, Reg-
gle-dose perinatal nevirapine plus standard zi- istry Coordinating Center, 2005 (http://www.
dovudine to prevent mother-to-child transmis- APRegistry.com, accessed 13 July 2006).
sion of HIV-1 in Thailand. New England Journal )
12. Coll O, Suy A, Hernandez S, Pisa S, Lonca M,

of Medicine, 2004, 351 (3): 217-228.

. WHO 2006 (3). Antiretroviral drugs for treating
pregnant women and preventing HIV infection
in infants: towards universal access. Recom-
mendations For a public health approach. http://

Thorne C, Borrell A. Prenatal diagnosis in hu-
man immunodeficiency virus-infected women:
a new screening program for chromosomal
anomalies. Am ] Obstet Gynecol. 2006; 194:
192-8.

RECOMMENDATIONS AND GUIDELINES OF PERINATAL MEDICINE 159



Congenital deffects:
screening and diagnosis

PREGNANCY.  A. Kurjak | I. Marton | B. Miskovic

INTRODUCTION

Ultrasonography allows for a detailed morphological, functional, behavioral and develop-
mental analysis of the fetus. Advances in technology, including Doppler, 3D, 3DPD and
4D, and as well magnetic resonance imaging have surfaced all expectations. With these
advances and improvements, clinicians now have the tool to contend with many signifi-
cant diagnostic challenges. All of those improvements particularly in the resolution have
allowed for greater detection of anomalies in first and second trimester as well as identifi-
cation of ultrasound markers for aneuploidy. Indeed, with the advent and evolution of 3D
(three-dimensional) ultrasound technology during the past 10 years, we now stand at a
threshold in non-invasive diagnosis. It is clear that the progression from two to three di-
mensions has brought with it a variety of new options for storing and processing image
data and displaying anatomical structures. Nowadays, this technology provides ultrasound
with multiplanar capabilities that were previously reserved for computed tomography and
magnetic resonance imaging. In order to reduce the number of unnecessary invasive
diagnostic procedures and to increase detection rate of chromosomal abnormalities, se-
veral markers have been recommended.

ULTRASOUND SCREENING
FOR FETAL MALFORMATIONS

Fetal malformations are diagnosed in about 4-5% of infants during the first year of li-
fe. The reduction of other common factors as cause of perinatal mortality explains that
congenital defects are now the first cause of perinatal mortality in many parts of the
world.
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There are three types of prevention of congenital defects. The primary prevention tries
to avoid the production of the defect. This is the case of the prophylactic administration of
folic acid to reduce the appearance of neural tube defects. The aim of the secondary pre-
vention is the early prenatal detection of defect, making possible the early termination of
pregnancy. Naturally it is there in that kind of prevention, where the ultrasonography has
a fundamental role. Finally in the tertiary prevention, the objective is only the treatment
and social adaptation of the malformed child.

In the case of secondary prevention it is important to distinguish between screening test,
whose main objective is the identification of pregnancies at risk, through first level test or
detection test, from the diagnostic methods that achieve prenatal diagmosis of the con-
genital defects using second level tests. In the case of congenital defects for chromoso-
mopathies, the first level will be the biochemical and sonographic test, meaning diagnostic
test will be the amniocentesis o villus sampling. But in the case of malformations, the ul-
trasonography is at the same time the detection test and the diagnostic test. The level of
the exploration is the only thing that diferentiates both tests.

If possible, it is advisable to make three sonographic examinations during pregnancy: at
10-14 weeks (for detection of gross malformations and markers of aneuploidies), at 20-22
weeks (for detailed study of fetal anatomy, and detection of the majority of malforma-
tions), and at 34-36 weeks (for study of fetal growth).

The 20-22 weeks’examination is specially important because in this moment up to 75%
of fetal malformations can be observed.

In pregnancies of high risk for congenital defects the number of malformations is three
times the registered in the low risk. But in the low risk there is accumulated the 85% of
malformations, in front of the 15% in the high risk. It is due to the fact the vast majority
of the pregnant women are in the low risk group.

RECOMMENDATIONS

— If the Health Center disposes of ultrasonography all pregnant women schould be exa-
mined by means of this procedure at least to 20-22 weeks.

— The experience and training of the sonographer is very important. The result obtained
depends also of the quality of the equipment used and the working conditions.

— The sonographer must know quite well the embriology, dismorphology and the patho-
logy of development.

— Sonographers to should not remain satisfied with merely having detected a malforma-
tion. It is necessary look for other anomalies and carry out complementary test (cyto-
genetic, immunological or biochemical studies).

— If is possible the ultrasound scan at week 20, should be performed at level 2. The level
system is the best way to get the highest standards of quality.

— Sonographers should always bear in mind the feelings and the psychological state of
the parents as well as the ethical an legal aspects of each case.

— No decisions should be made without having first clearly defined the disorder of the
fetus.

— A detailed postmortem examination should be carried out. The purpose is to provide
appropiate counselling and the control of the quality.
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GENETIC ULTRASOUND

Ultrasound technique is simple, non invasive and effective in the screening for chromo-
somal abnormalities. As most of the fetuses with chromosomal abnormalities have struc-
tural malformations, the so called genetic ultrasound is used for first and second trimester
scanning for special markers, which are used in calculation alone or with maternal bio-
chemical screening, for detection of chromosomal abnormalities. When the risk is higher,
karyotyping is recommended.

RECOMMENDATIONS

— Severe fetal structural malformations are found to be closely related to fetal chromo-
somal abnormalities.

— Structural malformations that strongly suggest fetal chromosomal abnormalities are:
nuchal edema, cystic hygroma, ventriculomegaly, hydrocephalus, Dandy-Walker com-
plex, holoprosencephaly, fetal hydrops, duodenal atresia, some cardiac anomalies,
some urinary tract abnormalities, etc.

— Structural malformations suggesting low risk for fetal chromosomal anomalies: isolated
cleft lip and clef palate, gastrochisis, jejunal atresia, large bowel obstruction, unilateral
polycystic renal hypoplasia, mesenteric cyst, ovarian cyst, isolated cross-foot, etc.

— Each type of chromosomal abnormality has its own variety of structural malfor-
mation.

— More fetal structural malformations suggest higher risk for fetal chromosomal abnor-
malities.

NUCHAL TRANSLUCENCY

Nuchal translucency is subcutaneous accumulation of fluid in the fetal neck. This echolu-
cent zone is observed by ultrasound during first trimester (nuchal translucency) and se-
cond trimester (nuchal fold) of pregnancy. Normally it resolves in the second trimester, and
if not nuchal fold or cystic hygroma develops. Both, nuchal translucency and nuchal fold
are suggestive of chromosomal defects, whereas cystic hygroma is considered a congenital
malformation of variable expression in terms of both morphology and chronology.

From a psychopathological point of view, nuchal fluid comes from the paracervical lym-
phatic system, which drains into the internal jugular vein. Enlarged NT occurs due to the
cardiac failure in association with cardiac abnormalities, venous congestion, abnormal
development of the lymphatic system, failure of lymphatic drainage, fetal anemia or hy-
poproteinemia or congenital infection. Spontaneous resolution of the nuchal fluid is more
likely to occur in euploid fetuses, although it has also been described in aneuploid ones.

Benaceraf et al in the year 1995 were the first to describe the increase of the nuchal fold
as a second trimester marker of T21. The first who suggested its value as an early marker
was Szabo. Value of NT = 3 mm in the first trimester implies a detection rate between 28
to 100% of T21, with a specificity of 48-99% . Those results have proven that NT is not
only effective in the global screening of the main autosomal trisomies (T18, T21 and T13),
but also in less frequent ones (T10), sexual chromosomal abnormalities and polyploidies.
In addition, it has a prognostic value in perinatal evolution, with an increased incidence of
perinatal morbidity and mortality, and is often associated with structural defects.
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RECOMMENDATIONS

— One should obtain mid-sagittal plane with the fetus in neutral position.

— Only the fetal head and upper thorax should be included in the image, and the magni-
fication should be as large as possible.

— The maximum thickness of the subcutaneous translucency between the skin and the
soft tissue of the cervical spine should be measured.

— At least three measurements must be taken.

— Measurement should be performed between 11 weeks and 13 weeks and 6 days,
when CRL is about 45 to 84 mm. It can be measured both transvaginally and transab-
dominally.

— Fetal NT normally increases with gestational age.

— Increased NT is associated with T21 and other chromosomal abnormalities. NT
screening can identify more than 75% of fetuses with T21 and when combined with
maternal serum free BhCG and PAPP-A, about 85-90% can be identified, with false-
positive rate of 5%.

— Increased NT, increased NF and cystic hygroma are indications for chromosome
karyotyping.

— Strong association between NT and congenital heart defects was found; therefore NT
is accepted as a marker for CHD.

NUCHAL FOLD

Nuchal fold is measured between 16 and 22 weeks of gestation, at the transverse plane of
fetal cerebellum. The calipers should be placed at the outer edger of the fetal calvarium
and the outer edger of the skin. When the measurement is >5 mm, it is considered to be
abnormal.

In 1985 Benaceraf et al were the first who reported that NF could be used for trisomy 21
screening. Nuchal fold has a sensitivity of 4 to 75% for trisomy 2 1with false positive rate
of =2%. Nyberg et al recommended NF =5 mm as a cut-off value; its sensitivity of
screening trisomy 21 is 23,2 % with a false-positive rate of about 0,6 % .

RECOMMENDATIONS

— NF should be measured between 16 and 22 weeks of gestation.
— NF =5 mm is considered to be abnormal.

— Itis used for trisomy 21 screening.

CYSTIC HYGROMA

Fetal cystic hygroma is a congenital malformation characterized by distended fluid-filled
spaces in the region of the fetal neck. It results from misconnection of jugular lymph sacs to
the jugular vein, which is causing accumulation of lymph fluid at the back of the neck instead
of appropriate drainage into the venous system. Cystic hygroma can be diagnosed early or
late in the pregnancy. Considering prognosis, implications are different depending on the
moment when the diagnosis was made; the earlier the diagnosis, the better the prognosis.

RECOMMENDATIONS AND GUIDELINES OF PERINATAL MEDICINE 163



CHAPTER 17 | PREGNANCY | A. KURJAK - |. MARTON - B. MiSKovIC

In the first trimester cystic hygroma is associated with chromosomal defects in 50 % of
cases, particularly autosomal trisomies, but with low incidence of adverse perinatal out-
come or dysmorphological sequels.

When diagnosed in the second trimester of pregnancy, in about 80 % of the cases are as-
sociated with aneuploidy; in particular with monosomy X and trisomy 21 or other struc-
tural malformations. Prenatal diagnosis always requires very careful assessment meaning
kayotyping and ultrasound.

RECOMMENDATIONS

— In about 42 % of cases it is associated with monosomy X (Turner Syndrome).

— Careful assessment by ultrasound and karyotyping.

NASAL BONE

It is known that fetuses with trisomy 21 have skeletal abnormalities, including: brachy-
cephaly, long bones with reduced growth velocity, short femur, hypoplasia of the middle
phalanx of the fifth digit and absence of ossification of the nasal bones. One physical fea-
ture of trisomy 21 is a flat facial profile with a small nose, due in large part to hypoplasia
of the nasal cartilage.

Ossification of the nasal bones can be detected in normal fetuses and was found to be
absent in one-quarter of trisomic fetuses, regardless of gestational age. Kjaer and Keeling
have conducted a postmortem radiographic study of the fetal axial skeleton. Results
showed malformation or agenesis of the nasal bones in 19/31 (61 %) of trisomy 21 and in
8/10 (80%) of trisomy 18 fetuses. In most of the cases necropsy of trisomy 21 fetuses
showed absence or hypoplasia of nasal bones. This is identified as a screening marker
and reported by Cicero et al in 2001. In order to detect nasal bone abnormality sonogra-
pher should obtain precise screening technique; mid-sagital view (nasal bones normally
appear as echogenic linear structures that project slightly outward along the bridge of the
nose), separation between nose skin, cartilaginous tip of the nose and bone itself. It is
important to mention, that this optimal view differs from that used for measurements of
nuchal translucency. Another relevant issue is the insonation angle, if it is less than 45° or
greater that 135° it can be mistaken, and suspicious of absence of the nasal bones. Cicero
et al have in three different studies reported about 67 to 73 % of trisomy 21 fetuses with
an absent nasal bone compared with only 0,5 to 2,8% of euploid fetuses. Other authors
have found an association between nasal bone anomaly and trisomy 18, Turner’s syn-
drome and partial trisomy 9. Absent nasal bone is not an absolute marker for aneuploidy,
because it as well occurs in chromosomally normal fetuses in about 2,2 % of Caucasians,
9,0% of Afro-Caribbean’s and 5,0% of Asians.

The 89 % detection rate for trisomy 21 achieved by the combined screening strategy (NT,
free BhCG, PAPP-A), is increased to 97 % when detection of the nasal bone is included.
Quite opposite, FASTER (First and Second Trimester Evaluation of Risk) trial failed to find
any significant connection between the absence and presence of nasal bone and trisomy
21; suggesting that first trimester nasal bone sonography does not have a role in general
population screening for fetal aneuploidy. Poor results of this trial may result from diffe-
rences in image resolution, maternal obesity and suboptimal fetal position.

RECOMMENDATIONS

— One should obtain mid-sagittal view of the fetal profile, and magnify the image that
only the head and the upper thorax are included in the screen.
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— In the image there should be three distinct lines. The top one represents the skin, ant
the bottom one is thicker and more echogenic representing nasal bone. The third line
is almost in continuity with the skin, but at a higher level. It is the tip of a nose.

— Hypoplasia or absence of the nasal bone when scanning one should obtain mid-sagit-
tal view of the fetal profile and only echogenic skin could be seen in nasal area.

— Perform scanning between 11w and 13 w6d of gestation.

— When scanning CRL (crown-rump length) should be 45-84 mm, at this stage fetal pro-
file can be successfully examined in more than 95% of cases.

— In chromosomally normal fetuses the incidence of absent nasal bone is less than 1 %
in Caucasian population and about 10% in Afro-Caribbean.

— The nasal bone is absent in 65 to 70% of trisomy 21 fetuses, in more than 50% of
trisomy 18, and 30 % of trisomy 13 fetuses.

— Combination screening of sonographic measurement of NT and nasal bone, and ma-
ternal serum biochemistry (free BhCG, PAPP-A) can potentially identify more than
95% of trisomy 21 fetuses, with a false-positive rate of 5% .

CHOROID PLEXUS CYST

Choroid plexus are situated in the lateral ventricles, the 3" and 4" ventricle, and are the
places of production of cerebrospinal fluid. The thin wall cysts in choroid plexus are called
choroid plexus cysts (CPC), well-known ultrasound aneuploidy marker, easily detectable
in second trimester of pregnancy. CPC may vary in size, shape and number, but are
mostly less than 1 cm in diameter. They may appear at any age, in one or both sides of
the choroid plexus. Simple CPC normally resolves by itself by 24 to 28 weeks of gestation,
without special management needed.

CPC in euploid fetuses has incidence of about 1 %, and a positive predictive value of 1 to
6% . Occasionally, CPC may be found in fetuses with chromosomal abnormalities. Gray
DL et al published an important paper in 1997. about association of unilateral and bila-
teral cyst with chromosomal abnormalities, where they did not find any significant asso-
ciation, but when CPC diameter was greater than 1 cm, trisomy 18 was confirmed.

In the cases when their association with fetal anomalies is found, bilateral location, dia-
meter is larger than 1 cm, persistence after 22 to 24 weeks of gestation, cytogenetic
analysis is indicated. But, their predictive value in other situations remains questionable
and limited.

Considering that the miscarriage rate of amniocentesis is about 0,5 to 1 %, most experts
do not advise amniocentesis for choroid plexus cyst in women less than 35 years of age.
Follow-up is advised by 28 weeks and after the delivery.

RECOMMENDATIONS

— CPC may resolve by 24 to 28 weeks of gestation.

— If CPC is diagnosed in the case when maternal age is > 35 years, or maternal serum
hCG < 0,3 MoM- genetic counseling is advised.

— CPC in cases with previous history of fetal chromosomal abnormalities- genetic coun-
seling is advised.
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— CPC with face abnormalities, skeletal anomalies, heart, CNS, gastrointestinal and uri-
nary anomalies- genetic counseling is advised.

— CPC with ultrasound markers like nuchal fold =6 mm, echogenic bowel, intracardiac
foci, hydronephrosis, etc. —genetic counseling is advised.

ECHOGENIC INTRACARDIAC FOCUS

This soft marker has the incidence of about 0,5 to 20% in the second trimester of preg-
nancy. It could be seen in left, right or both ventricles, and is usually referred as «golf ball».
Echogenic intracardiac focus is caused by variation in the development of the papillary
muscles and chordae tendinae. Incidence of echogenic intracardiac focus is 90% in the
left ventricle. Most of them decrease in size with gestational age and about 95% of them
disappear before the term. Incidence varies in different ethnic groups. Although, Bromley
et al have found that echogenic intracardiac foci could be diagnosed in 18% of fetuses
with trisomy 21 and that the risk for trisomy 21 is four times higher in fetuses with this
soft marker, other researchers showed that in low risk population (maternal age <35,
biochemical screening showing low risk) it is not associated with chromosomal abnor-
malities, and in that case amniocentesis is not advised. On the other hand, in high risk
population (maternal age > 35, biochemical screening showing high risk, other ultrasonogra-
phic markers) amniocentesis is advised. This finding can be as well associated with car-
diac tumors.

RECOMMENDATIONS

— Echogenic intracardiac foci are found in 18 % of trisomy 21.

— When combined with other soft markers karyotyping is recommended.

ECHOGENIC BOWEL

It was first diagnosed in 1985. by Lince, and is characterized by bowel as echogenic as the
bone. The echogenic bowel usually disappears by the end of second trimester or third tri-
mester of pregnancy. It could be seen in about 0,6 % of normal pregnancies. Most fetuses
with diagnosed echogenic bowel are normal during follow-up. In some cases strong asso-
ciation between trisomy 21 and echogenic bowel is found, and sometimes (in /5 to !/2 of
cases) it is the only abnormality that can be detected antenataly. Some authors like Brom-
ley and Thomas reviewed their data and reported that echogenic bowel could be an ultra-
sonographic marker for trisomy 21 and trisomy 13. According to their findings, for iso-
lated echogenic bowel with no other soft markers the risk for trisomy 21 is 4,2 times that
of the background risk. Therefore, it is recommended that if echogenic bowel is diagnosed
in low risk population careful examination should be performed, in order to exclude other
structural malformations. Echogenic bowel can be a sign of meconium ileus or intraute-
rine infection like CMV (cytomegalovirus), cystic fibrosis, etc.

RECOMMENDATIONS

— Usually disappears by the end of second or third trimester.
— Association with trisomy 21 and trisomy 13.
— TORCH is recommended.

— Careful anomaly scans examination.
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HYDRONEPHROSIS

Hydronephrosis is used as an additional sign in ultrasound screening of trisomy 21, al-
though its value is very limited in first trimester of pregnancy. Mild hydronephrosis was
defined by Benaceraf et al as a dilatation of renal pelvis =4 mm at 16 to 20 weeks of ges-
tation, =5 mm at 20 to 30 weeks, and =7 mm at 30 to 40 weeks of gestation.

It is known that 15% of fetuses with trisomy 21 have mild hydronephrosis. The severity
of renal pelvis dilatation does not affect the risk for aneuploidy, but as the severity of renal
pelvis dilatation increases, the incidence of required neonatal treatment increases. Mild
hydronephrosis in most of the cases (74 % in one study) resolve spontaneously. Almost all
of them do not need neonatal intervention.

In the case of mild hydronephrosis in low risk population there is not enough evidence to
advice chromosome analysis. But, if it is accompanied with other abnormalities, it is
strongly recommended.

RECOMMENDATIONS

— Increased association with trisomy 21.
— Comprehensive ultrasound examination to assess the presence of other abnormalities.
— Ultrasound should be repeated in the third trimester.

— If renal pelvis dilatation <7 mm persists after 33 week of gestation, no further evalu-
ation is needed.

— If renal pelvis dilatation >7 mm persists after 33 week of gestation, neonatal evalu-
ation is advised.

SHORT FEMUR AND HUMERUS

Short stature is one of the prominent features of trisomy 21. Therefore length of femur
(FL) and humerus (HL) has also been proposed as a marker in screening for aneuploidies
in the second trimester of pregnancy. When measured in the second trimester of preg-
nancy femur is short, and humerus even shorter. FL is considered to be shortened when
it is lagging more than 1,5 weeks behind gestational age.

Its effectiveness has not been proven in the first trimester.

Although short femur is associated with increased likelihood of trisomy 21, some studies
showed that it can not be used as an independent risk factor to screen trisomy 21. Accord-
ing to her studies, Benaceraff concluded that short humerus might be a better marker for
trisomy 21. Using measured HL/expected HL < 0,90 as a cut-off value, 50 % of trisomy 21
could be diagnosed, with the false-positive rate of about 6,25 % . When combination of FL
and HL is used, specificity is improved. Nyberg et al reported that when FL and HL are
shortened at the same time, the risk for T21 is 11 times of the background risk.

RECOMMENDATIONS

— FL and HL are second trimester markers for aneuploidies.
— Short FL is associated with trisomy 21.

— Use combination of FL and HL, higher specificity.

— Slightly shortened femur length varies widely upon ethnicity.
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VENTRICULOMEGALY

The term hydrocephaly refers to different pathological conditions causing dilatation of the
ventricles with increasing pressure of the cerebrospinal fluid. Hydrocephaly can be
the consequence of an obstruction of the cerebrospinal fluid flow or a hyper production of
fluid. Antenatal diagnosis relies on the recognition of dilatated lateral ventricles. Diagnosis
relies on the measurement of the atrial width which is normally 7,6 * 0,6 independently
from gestational age. The cut-off value is 10 mm, measurements below 10 mm are con-
sidered to be normal, those between 11 and 14 mm are defined as borderline or mild
ventriculomegaly, and measurements above 15 mm refer to frank ventriculomegaly.
Mild ventriculomegaly is usually isolated (absence of CNS and other anomalies), and often
present as a normal variant at gestational age >20 weeks, male fetuses, and LGA fetuses.
It is caused by increase of cerebrospinal fluid, hypoplasia, dysplasia or atrophy of the
brain tissue, craniosynostosis, etc.

Isolated mild ventriculomegaly may resolve in utero in about 29 % of cases, remains stable
in 57 %, progresses in 14%. It has been reported that overall outcome of isolated mild
ventriculomegaly in early childhood appears to be good with approximately 90 % of cases
being normal. Unfortunately, reported outcomes are at short terms and unclear and fur-
ther studies and long terms follow-ups are needed.

On the other hand, mild or borderline ventriculomegaly is commonly associated with
agenesis of corpus callosum, spina bifida and fetal infections.

According to Nyberg et al, when mild ventriculomegaly is diagnosed aneuploidy is present
in 3,8% of cases, in 4% there are some undiagnosed CNS anomalies in utero, or 8,6 %
other undiagnosed malformations in utero, perinatal death occurs with incidence of 3,7 %,
abnormal development with 11,5% and overall abnormal outcome in 19,6% of cases.
Management of borderline ventriculomegaly includes comprehensive ultrasound to
search for other anomalies, serial ultrasound evaluation is needed, and MRI should be
considered. It is very important to exclude fetal infection and to offer the parents genetic
counseling and testing.

RECOMMENDATIONS

— Mild ventriculomegaly is commonly associated with agenesis of corpus callosum, spi-
na bifida and infection.

— Mild ventriculomegaly is not a pathological finding in about 80% of cases (normal),
but in 4% associated with aneuploidy.

— Isolated mild ventriculomegaly (no evidence of CNS or any other abnormality) may
resolve in utero, progress or remain stable.

— When mild ventriculomegaly is diagnosed detailed and comprehensive anomaly scan
should be performed, MRI if needed, TORCH and genetic testing.

— In cases of isolated mild ventriculomegaly serial ultrasound, possibly good short term
prognosis.

DUCTUS VENOSUS

Ductus venosus is a tiny fetal vessel that plays a central role in the distribution of oxyge-
nated blood during fetal life, shunting umbilical vein flow into the left ventricle, through
foramen ovale. Consequently, in several conditions, DV blood velocity may reflect hemo-
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dynamic alteration such as in hydrops, anemia, placental complications, twin-to-twin
transfusion syndrome, cardiac disease, diaphragmatic hernia, liver disease, etc.

Reverse blood flow in DV is a sign of hemodynamic compromise.

Moreover, abnormal ductus venosus flow is associated with significant neonatal morbidity
and perinatal mortality. Early detection of an increased resistance of ductus venosus has
been associated with a higher risk of chromosomal anomalies and congenital heart de-
fects. Its effectiveness is greater for autosomal trisomies, especially in terms of its high
specificity and positive predictive value. High incidence of cardiac defects in chromoso-
mally abnormal fetuses has been documented.

Cardial defects, with or without structural defects have been proposed as a possible cause
of the development of NT. Changes in DV parameters may be explained by an underlying
cardiac defects. Recent data are suggesting that its use in combination with nuchal trans-
lucency increases the specificity. Therefore, it could be considered as a secondary scree-
ning parameter. Many authors believe that DV blood flow assessment may provide a
useful method in reducing the false-positive rate in screening for chromosomal abnor-
malities by combining maternal age and NT.

RECOMMENDATIONS

— According to many studies NT should be used as a first-line screening test, and DV as
a second line test.

— If abnormal DV wave form is detected, congenital heart defect is suspected.
— If abnormal DV wave form is detected, chromosomal abnormality is suspected.
— In cases with increased NT and abnormal DV karyotyping is suggested.

— In chromosomally normal fetuses with abnormal DV waveform, fetal echocardiogra-
phy should be mandatory, and careful follow up is suggested.

— Some authors suggest that fetuses with absent or reversal DV wave karyotyping should
be offered even if NT measurement is normal.
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Premature rupture
of the membranes

V. Cararach | M. Palacio | F. Botet

PREGNANCY

INTRODUCTION

Premature Rupture of Membranes (PROM) consists in the rupture of fetal membranes be-
fore the onset of the labor. If PROM occurs before term (37 weeks of gestation) then is
called Pre-Term PROM and if occurs at term Term-PROM.

The frequency of PROM is between 6-16% depending on the time required to consider
that the PROM is produced by the beginning contractions of labor, or before being in labor.
Usually, to consider a PROM at term a three hours period without uterine contractions is
demanded. In these conditions our rate of PROM is 9,8!, and in recent ACOG PRACTICE
BULLETIN on PROM? the quoted figure is 12 % . The importance is that although 75 %-80 %
occurs at term> 4 it is one of the main causes of Prematurity accounting for the 30-40 % of
preterm before 32 weeks! (table 1), and is one of the first causes of Perinatal Mortality.

Table 1. % of Pregnant Patients with PROM in the Clinic University Hospital of Barcelona (Spain).

Groups of weeks <28 28,0 - <32 32,0- <34 34.0- <37 =37 Total
Patients with PROM 22 63 59 193 791 1.128
Total deliveries 101 190 187 788 10.232 11.498

% 21,8 33,2 31,6 24,4 7,7 9,8

Data from 11.498 deliveries / PROM 1.128 (9,8 %); PT-PROM: 337 (2,93 %) / PTB:1.266 (11,01 %); Preterm PROM = 26,6 % of PTB.

ETHIOLOGY

The membranes, that are formed by the apposition of chorion and amnion, are broken
when the intrauterine pressure is bigger than the resistance of the membranes, which du-
ring pregnancy, are back supported by the uterine wall. During labor, as uterine cervix
is getting more open the back support is lacking and usually in the middle of the labor, at
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4-7 cm of dilatation, membranes are spontaneously broken during a uterine contraction.
When that occurs before labor, it is because its resistance is diminished (except in some
cases in which it is caused by direct aggression as amniocentesis, amnioscopy, or other
traumatic circumstances). Their weakness sometimes is caused by an asymptomatic and
sub clinical infection, as was published by Romero® and in other cases by congenital
weakness (Elhers-Danlos Syndrome), or acquired by Vitamin C deficit, or by smoking. But
during pregnancy in the majority of cases the etiology is not known.

CONSEQUENCES

At Term PROM complicates approximately 8% of pregnancies, and usually is followed by
spontaneous onset of labor. With an expectant management near half of the cases are
deliveries without problems within the 5-6 hours of PROM, and 95% within 28 hours®.
The main risks are maternal and fetal ascending infection, which increases with duration
of PROM and with digital vaginal explorations, the increase in obstetric interventions, and
the increase in fetal distress because of cord compression as a complication of the oligohy-
dramnios, or less frequently by cord prolapse or abruptio placentae.

In Pre Term PROM, the main risk is the prematurity especially before 32 weeks of gesta-
tion, as the in the majority of cases delivery spontaneously starts within one week of
PROM. But luckily enough the earlier in gestation that PROM occurs, the greater is the la-
tency period (period between PROM and delivery)?. Our experience' confirms these data
as described in table 2, and it is also confirmed in developing countries by Stewart at al’.
The second risk for the fetus and the mother is infection, that forces to terminate the gesta-
tion in interest of both: in the mother produces a chorioamnionitis (25-60 %) that will be
described in the next guideline, and in the fetus the fetal infection increases the risk of Fetal
Inflammatory Response Syndrome (FIRS) as was described by Yoon et al®, which is linked
with periventricular leukomalacia and its consequences’. Other important consequences of
prematurity and infection are the intraventricular hemorrhage, the necrotizing enterocoli-
tis, and also in the fetus, and linked to the oligohydramnios, the limb position defects, the
facial anomalies, and especially the risk of pulmonary hypoplasia that occurs only in cases
with «severe oligohydramnios» (no amniotic liquid pocket > 1-2 cm)!©.

Groups of weeks 23-27 28-31 32-33

Table 2. Latency time,

Latency time in weeks 34+18 1,2 =07 0,4+0.2 and % of chorioamnionitis

Chorioamnionitis % 22,8 30,0 13,4 with conservative management
by groups of weeks of gestation.

In some cases, and more frequently in PROM after amniocentesis, the leakage of amniotic
fluid (AF) is spontaneously stopped!', the membranes reseal and pregnancy follows nor-
mally, although there remains a certain risk of another episode of PROM during the rest of
pregnancy.

DIAGNOSIS

The diagnosis is obvious in more than 90 % of cases by the clinical symptoms (leakage of
transparent and inodorous liquid), and by clinical exploration: observation of the watery
liquid in the sterile speculum introduced in the vagina. But in some cases the pregnant
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women explain the leakage of the liquid compatible with AF; nevertheless this is stopped
and it is not possible to observe liquid on the vaginal speculum. In these cases is necessary
to check if the explained leakage was or not AE. A sterile swab of fluid should be obtained
from the posterior fornix of the vagina and placed on a clean glass slide, and on a piece of
nitrazine paper. If the pH is higher the 6,5 it is quite probable that the liquid was AF as its
pH level usually is higher than 7, and the vaginal pH without AF is lower than 5 except in
cases of presence of urine, semen, bacterial vaginosis or Trichomonas infections, or in cases
with plenty of blood. With the observation of the glass slide at the microscope at low mag-
nification after waiting 10 minutes, in case of AF (PROM) it is possible to see images of ar-
borization («ferning»). In both cases the rate of false positive is about 10 %, and the accuracy
between 93-96 % . Also the observation by ultrasound (US) of oligohydramnios not existing
previously, accompanied by the antecedent of leakage of liquid is very suggestive of PROM,
but in rare cases in which the diagnosis is no clear and it could be important we may use
the instillation of a dye (Evan’s blue, indigo carmine or fluorescein) into the amniotic cavity.
Methylene blue should not be used because it may cause fetal metahemoglobinemia. A
tampon in the vagina can document a subsequent leakage in case of PROM.

This invasive procedure could be also necessary in cases in which we need to exclude the
presence of sub clinical intraamniotic infection (IAI) or to check the lung maturity trough
L/S, or other tests for fetal lung maturity (shake test, FLM...).

In some cases the verification of the absence of fibronectine or IGFBP-1 into the vagina
through a quick but a more expensive test than the one previously quoted can help to ex-
clude a PROM as their concentration in AF is near 100 times, that of other organic fluids,
but not for confirmation of PROM as both can be present in vagina in cases of preterm
labour without PROM!2.

MANAGEMENT

The management of PROM is clearly depending of the gestational age, as are the main risks:
prematurity, infection, fetal distress, and fetal lung hypoplasia. Due to these reasons it is
very important to be sure about the:

¢ Confirmation of PROM.
® Gestational age (it is better if calculated by US before 20 weeks).

® Exclusion at admission of intraamniotic infection, fetal malformations, and fetal dis-
tress.

® Depending of gestational age its could be very important to find out if fetus lung is mature
or not.

At any gestational age a patient with evident intrauterine infection (clinical Chorio-
amnionitis), fetal distress or abruptio placentae, is best cared with by expeditious
delivery.

A general exploration (including temperature, pulse and arterial pressure) and cervical
cultures, vaginal/rectal specific cultures for Streptococcus agalactiae, and vaginal Gram
need to be performed in all cases.

Also at admission maternal blood analysis (Hemograma, PCR and coagulation status),
screening analysis for general infections if, they have not been performed before, and coa-
gulation status need to be performed to exclude signs of current maternal infection, and
the presence of other general infections.
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I. In all cases:

e n any moment if signs of Chorioamnionitis (CA) proceed
to deliver.

e At admission:
— Confirmation of PROM.
— To exclude CA signs.

— Confirmation of gestational age (better by US before
20 weeks).

— To perform blood analysis (Hemograma, PCR, and
coagulation).

— To take samples for vagina/rectum exclusion of car-
rying S. agalactiae, to cervical culture and Gram stain
of vaginal extension.

e To programme:

— Periodic blood analysis.

— Periodic NST.

— Weekly US.

e To avoid digital vaginal exploration.

II. According to gestational age

e <24 weeks:

— Patient counseling” to decide expectant management
or induction.

— In both cases antibiotic treatment.

® 24-31 weeks:
— Expectant management? (level A of recommendation).

— Antibiotic treatment® (level A of recommendation).
— Corticosteroid therapy* (level A of recommendation).
— Tocolytic therapy if uterine contractions (no agree-
ment)®.
® 32-34 weeks:
— Expectant management? unless fetal lung maturity.
— Antibiotic treatment® (level A of recommendation).

— Corticosteroid therapy* if no documented lung matu-
rity (level B of recommendation).

— Tocolytic therapy if uterine contractions (no agree-
ment)®.
® 34-36 weeks:

— Antibiotic treatment® (level A of recommendation if
S. agalactiae carrier or not documented, level B in
other cases).

— Induce the labour if documented lung maturity.
— Not to use tocolytic therapy if uterine contractions.

e =37 weeks of gestation:

— Antibiotic treatment® (level A of recommendation if
S. agalactiae carrier or not documented, level B in
other cases).

— Proceed to inducing labour (level A of recommenda-
tion) within the 6 hours of admission unless labour
was spontaneously started:

— With perfusion of Oxitocina if Bishop Index =6.

— With local prostaglandin if Bishop Index <6.

1. Patient counselling. To give all information available about prognostic (mortality and handicap), bearing in mine risk factors involved and if pos-

sible of our Unit or our reference Centre.

2. Expectant management. Unless signs of IAl, or signs of fetal or maternal distress.

3. Antibiotic treatment. It may cover the S. agalactiae from the admission. There is no agreement about which antibiotic to use but is also convenient
to cover Gram negative nitrobacteria. The combination amoxicillin-clavulanic acid may be not used before 36 weeks of gestation (see text).

4. Corticosteroid therapy. One course of Bethametasone 12 mg/day X 2 days. Could be repeated if before 34 weeks labour is imminent with docu-

mented absence of lung maturity.

5. Tocolytic therapy. There is no agreement on its use, but could be useful to delay delivery at least for 48 hours to allow for effect of corticosteroids.
When used with corticosteroids care must be taken to control the liquid balance to avoid or decrease the risk of acute pulmonary oedema.

To exclude a Non Reassuring fetal condition is necessary to perform a NST, bearing in
mind that before 32 weeks the value of NST is limited, and it is possible to obtain non reac-
tive but non pathologic result. After PROM, in some cases NST becomes reactive when
before it was not. After becoming reactive, a Non Reassuring Fetal Test is suspicious of sub
clinical intraamniotic infection (IAl), that could be confirmed by a low figure obtained in
the Biophysical Profile (<6), and in any case before taking important decisions (as is fina-
lization of pregnancy before 34, and especially before 32 weeks), needs to be confirmed
by amniocentesis, except in cases of clinical chorioamnionitis.

Often this diagnostic is not clear as we will describe in the next guideline (maternal fever,
fetal tachycardia, malodorous secretion by vagina, and uterine tenderness) but there are in-
direct signs as onset of uterine contractions, temperature between 37,0 and 37,5 °C, or fetal
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tachycardia less than 180, or white blood cells figures between 15.000 and 25.000/mm?
without or less than 5% of bands (not segmented) leukocytes, or the reverse situation leu-
cocytes less than 15.000/mm? but with 6-10% of bands. In all this cases without estab-
lished clinical picture of chorioamnionitis, it is necessary to confirm of our suspicion of
intraamniotic infection (IAl) obtaining AF through amniocentesis controlled by US that
usually is possible even with oligohydramnios in more than 90% of cases. A sample of
amniotic fluid (AF) is sent to laboratory to be cultured, but a quicker information can be
obtained by the level of glucose (<13 mg/dL is suspicious of bacterial infection), as well as
the presence of more than 50 leukocytes/mm?, or by the presence of germs in the Gram
stained extension of centrifuged AF. As there are false positive results in all these tests,
and the decision is especially important before 32 weeks it is necessary to be very sure
about the diagnosis to take the decision of finishing the gestation, and by this reason the
coincidence in the results of all these tests is required to take this decision.

Once the diagnose has been established and excluded a sub clinical infection and non-re-
assuring fetus status it is necessary to maintain the systematic monitoring of all these pa-
rameters to ensure that in case to became suspicious we will detect it. By this reason we
need to monitor fetal wellbeing by periodic NST, and to exclude intrauterine infection with
maternal temperature/ 6 hours, and periodic blood analysis.

In pre term PROM nowadays there is agreement that antibiotic treatment is mandatory, as
it prolongs the latency time, and decreases the incidence of IAl neonatal sepsis, and puer-
peral endometritis'? (level A of recommendation).

At term antibiotics (penicillin, amoxicillin, or erythromycin in cases of allergy to penicillin)
need to be started at admission after performing endocervical cultures, in cases of known
Streptococcus agalactiae carrier women or in cases that it is unknown.

Although the vagina is a septic cavity with big quantity of germs including anaerobic
germs there are two germs responsible of more than 60 % of chorioamnionitis and neona-
tal sepsis: Streptococcus agalactiae and gram negative enterobacteria, especially Escheri-
chia coli. This is the rationale for using Penicillin, Ampicillin or Amoxicillin (or Erythromy-
cin or Clindamycin in case of allergy to penicillin) and an antibiotic active against this last
germ, as Gentamycin, Cefoxytin or the association Amoxicillin-Clavulanic acid. The use of
antibiotics at or near term PROM, reduces significantly neonatal sepsis in circumstances
or in countries where there is no policy of systematic Streptococcus agalactiae screening!4.
The amoxicillin-clavulanic acid may be a good and less toxic option at all gestational ages,
but nowadays it has been restricted to a PROM after 35 weeks because after the paper of
Kenyon et al'? it has been linked to an increase of Necrotizing Enterocolitis.

Corticosteroids must be used without doubt systematically between 24 and 32 weeks
(level A of recommendation), and probably to 34 and after these weeks if the study of fetal
lung maturation indicates a non mature lung. The corticosteroids not only increase
the lung maturation, and the production of surfactant, but also decreases intra and peri-
ventricular hemorrhage, and intestinal immaturity.

TERM PROM

At tem there is consensus that it is better to finish the pregnancy (level A of recommenda-
tion). With an expectant management for a short period of time near half of cases will
deliver within the 5-6 hours of PROM, and 95 % within 28 hours®. But since the longer the
latency period is more frequent the fetal infection is, if after 6 hours labor has not begun,
there is agreement to start with intravenous oxytocin infusion if Bishop test is =6, or with
local prostaglandins E, (especially through a vaginal device better than in gel, as devices
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do not need to be introduced into the cervix), or with locally application of misoprostol.
Although this drug has some administrative problems in many countries, and has the
same level of risk of hyper stimulation as other prostaglandins, safely used can be a good
option because is very cheap and does not need to be maintained in a cold temperature.

Antibiotics against Streptococcus agalactiae (Penicillin, Amoxicillin or Erithromycin in case
of allergy to penicillin) need to be started at admission after taking cultures in cases of
unknown or positive carrier women. After 6 hours if it has not delivered, it is convenient
to add antibiotics active against gram negatives germs'#,

PRE-TERM PROM
In pre-term PROM it is necessary to group cases according their gestational age:

o After 34 weeks? '°, or in cases after 32 weeks with checked lung maturity2, (in these
last cases according to results obtained by the Neonatologic Unit) PROM cases are managed
as at term, bearing in mind that there are cases in which we don’t know if they are Strep-
tococcus agalactiae carriers or not, and then prophylactic antibiotics may be used at
admission after cervical cultures. According to Bishop Index, if it is =6 we shall with intra-
venous perfusion of oxytocin, or with vaginal administration of prostaglandins if is =5.

e PROM from 24 to 32 weeks? '°, there is agreement to recommend expectant manage-
ment (level A of recommendation), with prophylaxis against Streptococcus agalactiae,
corticosteroid treatment, antibiotic treatment to prolong latency time and decrease feto-
maternal infections, and tocolytic treatment if there are contractions (there is no general
agreement about this point). Close monitoring of the suspicious infection and fetal well-
being, is necessary but it is possible to send these women home if there are good condi-
tions for it, returning to hospital after reaching the viability limit of their respective cen-
ter. Even in some regions of Africa’ it is possible to obtain more than 43 % of survival in
PROM before 28 weeks of gestation, as latency time could be more than three weeks at
this gestational age' 7 although with a 20-30% of chorioamnionitis that need to be
treated expeditiously (see the correspondent chapter).

e PROM before 24 weeks> * !5 Patient counseling with information on results by weeks
of gestation and especial circumstances of each center and the available neonatologic
unit (usually 30 % survival but variable % of handicaps), to decide for the patient expec-
tant or induction (there is no consensus about antibiotic therapy but we usually use it).

In all PROM patients and especially in all groups treated with conservative treatment, it is
necessary to avoiding digital vaginal explorations if they are not absolutely necessary
since they increase the risk of intrauterine infection. A strict control for infections, and
an expeditious termination under antibiotic therapy (different to that used before) in
case of clinical chorioamnionitis, are the main recommendations.

No corticosteroids are used in this period, but the treatment will be adapted to the
correspondent period at which the pregnancy is arriving.
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INTRODUCTION

Maternal alloimmunization occurs when a woman’s immune system is sensitized to foreign
fetal blood group factors (inherited from the father), thereby stimulating the production of
antibodies. It includes Rh alloimmunization, a sensitization caused by other erythrocyte sur-
face antigens, and platelet alloimmunization; among more than 50 different antigens capa-
ble of causing maternal alloimmunization and fetal hemolytic disease, the ABO and the
Rhesus (Rh) blood groups are the most common, and, in particular, the D antigen of the Rh
blood group system (Rh D) causes the most severe hemolytic disease of the fetus and the
newborn (HDFN). Less frequent causes include Kell, Kidd and Duffy systems.

Table 1. Red blood cell antigens involved in maternal alloimmunization.

Blood group system Antigens Hemolytic disease severity
ABO AB only neonatal disease
Rh CcDEe moderate-severe
Kell Kk moderate-severe
Kidd Jka Jk b moderate-severe
Duffy Fya Fy b moderate-severe

ABO incompatibility is the most important cause of neonatal hemolytic disease (HDFN),
affecting 5% of newborn infants.

Characteristics of ABO alloimmunization:

® The disease affects the first and probably the second pregnancy.
e [t is a slight disease (anemia with associated hyperbilirubinemia).

® The reaction consists in [gM production, pentameric antibodies that can’t cross the pla-
centa; so, pregnancy is not at risk of HDFN.

® The disease does not worsened with each additional incompatible pregnancy.
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To the contrary, Rh incompatibility is the most important cause of severe HDFN which
does not affect the first pregnancy and probably the second, but with increasing frequency
the third, fourth and so on pregnancy. Thus, previous Rh sensitization in the occurrence of
an undiagnosed, and so not adequately treated, abortion or blood transfusion, can be the
reason of an eventual HDFN at the first pregnancy.

RH INCOMPATIBLE PREGNANCY

Diamond et al, in 1932, recognized that anemia of the fetus and the newborn, icterus
gravis neonatorum and hydrops fetalis are probably different aspects of the same disease,
which they named «erythroblastosis fetalis»'. The discovery of the pathogenesis of that
condition by Levine et al. was in 19412, and the discovery of the Rh-factor by Landsteiner
and Wiener was in 1940; they performed the landmark experiments wherein Rhesus
monkey erythrocytes were injected into rabbits and guinea pigs>.

In 1945 Coombs et al. introduced into clinical medicine the antiglobulin test and, one year
later, the same authors described the direct antiglobulin test that they used to detect in vivo
sensitization of red cells in the Rh hemolytic disease of the fetus and the newborn (HDFN)# 2.

In 1961 Liley defined the natural history of the disease and introduced the spectrophoto-
metric measurement of bilirubin in AF as an index of fetal hemolysis that correlated with
its severity®, and he, two years later, introduced the technique of intraperitoneal fetal
transfusion?.

In 1964, Freda et al. demonstrated that the administration of anti Rh(D) prophylaxis to
Rh-negative women within 72 hours of delivery was successful to reduce the incidence of
HDFNS; thereafter several clinical trials demonstrated that the incidence of the disease
had decreased dramatically since the institution of routine Rho vy globulin prophylaxis in
Rh-negative women.

The writer (Cosmi EV) is happy to recall that, in 1966, he injected the prisoners of Sing
Sing penitentiary with incompatible blood to produce Rho vy globulin under the supervi-
sion of Vincent J. Freda. The routine administration of anti-Rho vy prophylaxis has reduced
the incidence of Rh-alloimmunization from 7-16 % to 1-2 % . The introduction of antenatal
Rh IgG prophylaxis has further reduced the incidence of Rh (D) alloimmunization to below
1 % . Therefore the disease has practically disappeared with the routine use of Rho vy globu-
lin after possible alloimmunization procedures, e.g., abortion, delivery. However, recently
Rh alloimmunization has reappeared for different reasons including: the lack of prophy-
laxis in certain countries, particularly the developing ones; the delay in prophylaxis to
more then 72 hours; variant antigens, known as «minor», «atypical» or «irregular» ones, i.e.,
Kell, Lewis and Duffy, relatively more frequent in pregnancy, and frequent fetomaternal
hemorrhage not identified and therefore not treated.

In 1973 Zimmerman in the preface of his book —Rh The Intimate History of a Disease and
Its Conquest— wrote: «this book is about creativity in medical research. My aim is to un-
fold, from the partecipants’ viewpoints, a strikingly productive series of observations, intu-
itions, and deluctions that have led —within the career span of a single scientific genera-
tion— from the elucidation to the defeat of one extremely lethal disease. Rarely is a dis-
ease dealt with so effectively in so little time»°.

It should be recall that the incidence of Rh incompatibility varies by race and ethnicity.
Approximately 15% of whites are Rh-negative, compared with only 5-8% of African
Americans, 1-2 % of Asians and Native Americans. Among whites, an Rh-negative woman
has an approximate 85% chance of mating with an Rh-positive man, 60% of whom are
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heterozygous and 40 % of whom are homozygous at the D locus'®. The genetic locus for
the Rh antigen complex is on the short arm of chromosome 1; three pairs of antigens, Cc
D and Ee, very much alike, exist and are inherited from every parent as two locus of three
alleles. Every person can be homozygous or heterozygous for every allele. A person is Rh-
positive if he has the antigen D, Rh-negative if he has not the antigen D.

The precise function of Rh antigens is unknown, although they probably have a role in
maintaining red cell membrane integrity; the high immunogenicity of Rh (D), in compari-
son to the hundreds of other blood group antigens, is explainable because:

a) The antigen D is highly immunogenic.
b) It is developed early in pregnancy.
¢) A significant proportion of Caucasian population is Rh (D)-negative.

d) The specific antibody is capable of causing fetal hemolysis.
Rh alloimmunization occurs in pregnancy if four circumstances exist:

1. The fetus must have Rh (D)-positive erythrocytes.

2. The mother must have Rh (D)-negative erythrocytes.

3. A sufficient number of fetal red cells must gain access into maternal circulation.
4

. The mother must have the immunogenic capability to produce antibodies directed
against the D antigen.

PROBABILITY OF ALLOIMMUNIZATION

The probability of alloimmunization of a pregnant Rh-negative woman against Rh-positive
fetal red cells depends on several factors'':

® Volume of Rh (D)-positive fetal red cells: during an uncomplicated vaginal delivery, an
episode of fetomaternal hemorrhage is common (about 15 to 50 % of births), and dur-
ing normal pregnancy spontaneous transplacenta hemorrhage occurs with increasing
frequency with advancing gestational age (1-2% of alloimmunizations are caused by
antepartum fetomaternal hemorrhage).

The volume of red cells considerated adequate to induce primary immunization is 1 mL,
but this value varies from patient to patient, probably with the immunogenic capacity of
the Rh-positive fetal erithrocytes and the immune responsiveness of the mother. As
many as 30 percent of Rh-negative individuals appear to be immunologically «nonre-
sponders» even when challenged with large volumes of Rh-positive blood.

* Rh (D) phenotype of the fetal blood: the density of Rh(D) antigens on the red cells may
influence immunogenicity.

® ABO incompatibility: this condition has a protective effect against the development of
Rh alloimmunization, because Rh(D) antibodies are less likely to occur while HDEN
occurs with lower severity.

® Maternal human leukocyte antigen (HLA) haplotype: the presence of HLA-DQB1 #0201
allele is associated with the ability to form high levels of anti-Rh(D); the molecular
mechanism responsible for this association is unknown but we know that the immune
response is under genetic control.

® Fetal gender: the Rh-positive fetus that induce alloimmunization is more frequently
male; the ratio male/female being about 1,5.
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THE CAUSES OF MATERNAL ALLOIMMUNIZATION ARE:

® Fetomaternal hemorrhage (ante-intra- ® Abortion (therapeutic or spontaneous).
partum; cesarean section, multiple ges-
tation, placenta-previa or abruption;
manual removal of the placenta or intra-
uterine manipulation, may increase the
possibility of substantial hemorrhage).

® Obstetric procedures (amniocentesis,
chorionic villus sampling, external ce-
phalic version, manual removal of the
placenta).

® Ectopic pregnancy.

® Blood transfusion. ® Abdominal trauma.

Primary immune response to antigen D takes place from six weeks to twelve months after
the contact, and it is a weak reaction that consists in IgM production, pentameric antibodies
that can’t cross the placenta. So, the first pregnancy is not at high risk of HDFN. Instead,
during subsequent pregnancies, if the fetus is Rh-positive, the mother produces IgG, mono-
meric antibodies, able to cross the placenta causing destruction of fetal red blood cells. Gen-
erally Rhesus disease becomes worse with each additional Rhesus incompatible pregnancy.

The rate of transfer of IgG across the placenta may be the rate-limiting step in the immune
reaction against fetal erythrocytes, and probably the main factor determining the severity of
HDEN; afterwards, maternal IgG anti-Rh bind to their target, fetal red cells, and cause their
destruction by the cells of the phagocyte mononuclear system, mainly in the spleen.

CLINICAL ASPECTS

IgG antibody-mediated hemolysis of fetal erythrocytes varies in severity and can have a
variety of manifestations:

* Anemia (from mild to severe) with associated hyperbilirubinemia and jaundice.

® In severe cases, hemolysis may lead to extramedullary hematopoiesis and reticuloendo-
thelial clearance of fetal erythrocytes; this may result in hepatosplenomegaly, decreased
liver function and ensuing hypoproteinemia, ascites, and anasarca; when accompanied
by high-output cardiac failure and pericardial effusion ensue, this condition is known as
hydrops fetalis.

¢ Severe hyperbilirubinemia can still lead to kernicterus, a neurologic pathology observed
in infants with deposition of unconjugated bilirubin in the brain: the absence of placen-
tal clearance and immature fetal bilirubin-conjugating capability can lead to symptoms
that manifest several days after delivery and include poor feeding, inactivity, loss of the
Moro reflex, bulging fontanelle, and seizures. If undiagnosed and untreated, this syn-
drome is often fatal; intensive neonatal care, including immediate exchange transfusion,
is required. Infants who survive may develop spastic choreoathetosis, deafness, and
mental retardation'? 13.

CLINICAL MANAGEMENT

All pregnant women should be tested at the time of the first prenatal visit for ABO blood
group and Rh-D type and screened for the presence of erythrocyte antibodies and irregu-
lar antibodies. These laboratory assessments should be repeated in each subsequent preg-
nancy!'©.
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Maternal serum antibody titer is determined with indirect Coomb’s test; whereas the fetus
and newborn are evaluated with direct Coomb’s test. If a woman is Rh(D)-negative and
no anti- Rh(D) or other clinically relevant antibodies are detected in the first screening, no
further examination is necessary at that time and maternal blood sample are investigated
for the presence of irregular antibodies every one/two months till the end of pregnancy.

If a woman is Rh-negative and she has a positive result of the indirect Coomb’s test, the
initial management is determination of the paternal erythrocyte antigen status. If the fa-
ther is Rh negative, further assessment and intervention are unnecessary. If the father is
Rh-positive, it is advisable to assess if the father is homozygous or heterozygous for the Rh
(D) antigen. If the father is homozygous for the D antigen, all his children will be Rh-posi-
tive; if he is heterozygous, there is a 50 % likelihood that each pregnancy will have an Rh-
negative fetus who is at no risk of HDFN and does not require further assessment or treat-
ment. One has to be sure that he is the real father. Because the risk of HDFN is 50 % , when
the paternal genotype is heterozygous it is necessary the determination of fetal genotype.

Amniocentesis is used to determine fetal blood type through the polymerase chain reaction
(PCR) that allows determination of fetal Rh status from the uncultured amniocytes in 2 ml
of amniotic fluid. The sensitivity and specificity of PCR typing are reported as 98,7 % and
100 %, respectively, with positive and negative predictive values of 100% and 96,9 %.

Moreover, maternal serum antibody titer must be determined:
e [f titer is 1:16 or less, the patient may be monitored with titer assessment every 4 weeks.

e If titer is 1:16 or greater, it is considered to be an indication for further examinations,
i.e., transabdominal amniocentesis and Doppler ultrasonography.

Spectral Analysis of Amniotic Fluid (AF): assessment of AF in Rh immunization is based
on the original observations of Bevis, subsequently confirmed by Liley, that spectrophoto-
metric determinations of AF bilirubin is correlated with the severity of hemolytic disease.
The bilirubin in AF originates from fetal hemolysis, reaches the AF by excretion into fetal
pulmonary and tracheal secretions and across diffusion from the fetal membranes and the
umbilical cord. AF is promptly centrifuged and then filtered and the filtrates are scanned
in a spectrophotometer. Using a semilogarithmic plot, a normal tracing of optical density
is a smooth curved line upward in the lower wavelengths of 525 and 375 nm. When the
concentration of the bilirubin in the AF increases, it causes a peak at a wavelength of 450
nm. The amount of shift in optical density from linearity at 450 nm (the AOD,5) is used
to estimate the degree of fetal red cell hemolysis (figure 1).

Liley analyzed the correlation of AF AOD,5, with newborn outcome and divided a logarith-
mic graph into three zones (figure 2):

e 7one [: the AODys value is in the lowest zone and the fetuses are unaffected or with
mild anemia.

® Zone II: the AODys value is in the middle zone and the fetuses had disease ranging from
mild to severe.

e Zone III: the AODys5, value is in the highest zone and the fetuses are severely affected.

A single measurement of AOD,5, is poorly predictive of fetal condition unless it is very
high or very low. Thus, the clinical management included serial amniocentesis to determi-
nate the trend of AOD,5, values over time.

In 1965, Freda proposed another classification of the tracings depending on the amplitude
and on the shift of the abnormal hump (the optical density difference at 450 mw as mea-
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Figure 1. Graph of spectrophotometric analysis
of AF from an Rh-Alloimmunization pregnancy’s. Figure 2. Liley’s graph'S.

sured on a linear scale) and, with four curved classified as one-plus to four-plus (figure 3 and
figure 4).

® | +: this is very similar to a normal tracing in clinical significance.

e 2+: it means that the fetus is undoubtedly Rh positive and affected but it also means
that the fetus is in no immediate jeopardy from Rh.

® 3+: this tracing indicates fetal distress; therefore the fetus has probably some degree of
circulatory failure. Once this tracing appears, it does not regress, but inevitably progress-
es to a 4+ tracing and then fetal death.

® 4+: this is an indication of impending fetal death, occurring within one week. Although
not always hydropic at delivery, these infants invariably show some evidence of conges-
tive heart failure, and, if alive (following induction) they appear depressed and listless,
have poor tone and a weak cry, and often require resuscitation. The pick effect at
28 weeks is 450 mp whereas at 33 weeks it has shifted to 420 mp (figure 4). This shift
from 450 to 420 my and increase in amplitude invariably precedes the onset of impend-
ing fetal death. The sharp peak at 415 mu can derive from a contamination with blood
and subsequent lysis of a few red cells incurred during the amniocentesis'4 ¢

Ultrasonographic examination: it has become an extremely important adjunct in the
management of the Rh-sensitized pregnancy.

mliilil

SETE LAk ] % N
I B
Figure 3. Serial tracings on AF specimens demon-

strating the progressive development of the «abnor- Figure 4. AF tracings at 28 and 33 weeks in presence of a
mal curve» from «beginning to end»'6, maternal serum antibody titer at 1: 6416,
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Ultrasounds permit to identify sonographic findings that might predict the severity of
erythroblastosis fetalis and reduce the need for invasive assessments; various parameters
as polyhydramnios, placental thickness greater than 4 cm, pericardial effusion, dilation of
the cardiac chambers, chronic enlargement of the spleen and liver, dilation of the umbili-
cal vein have all been proposed as indicators of significant prehydropic fetal anemia.

Another non invasive predictive test for fetal anemia, that is most promising, is the middle
cerebral artery peak systolic velocity (MCA-PSV). In 2002 and 2005, Mari G, Cosmi E et al.
reported that MCA-PSV had a strong correlation with fetal anemia in Rh hemolytic disea-
se!”19. The positive and negative predictive values for combined moderate/severe anemia
were of 65 and 100 %, respectively.

If the MCA-PSV remains constant at low risk level, ultrasound examinations is performed
every 2 to 4 weeks from 20 weeks’ gestation until delivery. Alternately, AF AOD,s, deter-
mination could be used for the initial management, when the fetus shows no sign of hy-
drops, performing the first amniocentesis at 24 to 28 weeks’ gestation and defining
the timing to repeat amniocentesis on the AOD,s, va-
lues and trend. To contrary, when the MCA-PSV or
AOD,5 values rise, a severe anemia must be suspected
and an immediate intervention is required:

e If the gestational age is >32-34 weeks, with lung ma-
turity, delivery is the goal.

e [f the gestational age is <32-34 weeks in absence of
lung maturity, cordocentesis to sample fetal blood and
determine the fetal hematocrit is performed. Intravas-
cular transfusion should be arranged immediately.

Soon after birth, in every pregnancy in which the mo-
ther produced Rh(D) IgG, it is necessary to carry out a
draft using umbilical cord blood for:

1. Determination of ABO blood group and Rh(D) type
of the child.

Figure. 5. Steps for correct MCA sampling. Top

2. Direct antiglobulin test (Coomb’s test) on the child’s left, Axial section of the head at the level of the
erythrocytes to determine whether the child’s ery- sphenoid bones; top right, color Doppler evidence
throcytes are sensitized with maternal IgG antibodies. of the circle of Willis; center left, the circle of Wills

is enlarged; center right, the color box is placed

3. Determination of the concentration of neonatal he- around the MCA: bottom left, the MCA is zoomed:
moglobin. bottom right, the MCA flow velocity waveforms are

displayed, and the highest point of the waveform

If the neonate is Rh(D) positive and the Coombs test is (PSV) is measured. Note that the waveforms are

positive, it is need to define the degree of anemia and similar to each other. The above sequence was

eventually perform a transfusion (figure 5). repeated at least 3 times in each fetus'®.

PREVENTION OF ALLOIMMUNIZATION
WITH RHO Y GLOBULIN

The primary goal of caring for a pregnant Rh-negative nonimmunized, with negative anti-
body screen during all pregnancy in presence of an Rh-positive fetus, is prevention of
alloimmunization with anti-D prophylaxis.
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Figure 5. Management of Rh-alloimmunization.
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The standard is the intramuscular administration of 300 mcg of Rho vy globulin at both
28 weeks’ gestation and at most within 72 hours of delivery, preferably before. Exogenous
administration of IgG suppresses the maternal primary immune response because fetal
erythrocytes are coated by antibodies which interrupt the commitment of B cells to plas-
macell clones. Additionally, these antigen-antibody complexes stimulate the release of
cytokines that inhibit the proliferation of antigen-specific B cells.

Although an enormous decrease in the prevalence of alloimmunization, 1-2% of women
continued to become sensitized, probably because of an antepartum feto-maternal hem-

orrhage.

Anti-D IgG is absolutely contraindicated in women with documented hypersensitivity to
anti-D IgG.
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Late pregnancy
vaginal bleeding (LPB)

PREGNANCY.  A. Antsaklis

INTRODUCTION

Vaginal bleeding in late pregnancy (LPB) is defined by hemorrhage after 20" week of ges-
tation. It complicates 3% of all pregnancies and potentially leads in hospitalization, in-
creased maternal morbidity, operative intervention and increased fetal mortality and
morbidity. Placenta previa and placental abruption are the most common causes of LPB
(approximately half of LPB), and as they are both serious and connected to a higher rate of
prematurity and perinatal death, they demand accurate diagnosis and optimal manage-
ment. In table 1 are listed the major and the minor causes of vaginal bleeding in late preg-
nancy and table 2 presents the differential diagnosis of LPB .

Table 1. Causes of Vaginal Bleeding in Late Pregnancy.

Major causes Minor causes
e Placenta Previa. e Ruptured Vasa Previa. e (Cervicitis. e (Cervical Cancer.
e Placenta Abruption. e Uterine Scar Disruption. e Cervical Polyp. e Vaginal Trauma.

Table 2. Differential Diagnosis of LPB.

Main Category Diagnosis

Placental Causes e Placenta Previa. e Marginal Bleed.
e Placental Abruption.

Fetal Causes e Vasa Previa.

Uterine/Cervical Causes e Uterine Rupture. e (Cervical Polyp.
e Cervical Carcinoma.

Miscellaneous e Vulval Varices. e Trauma.
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PLACENTA PREVIA

Placenta previa is the type of placenta that is implanted wholly or partly over the internal
cervical os. It is usually classified into three grades:

1. Low-lying placenta: the placenta is lying close to the internal os.

2. Marginal placenta: the placenta extends to the edge of the internal os but does not
cover it.

3. Complete previa: the placenta completely covers the internal os.

EPIDEMIOLOGY

Placenta previa occurs in approximately 0,5% of all pregnancies in the third trimester.

RISK FACTORS
Table 3 presents the risk factors for placenta previa.
Maternal Fetal
e Advanced maternal age. e Smoking. e Multiple pregnancy.
e Multiparity. e Previous uterine surgery or instrumentation.

PATHOPHYSIOLOGY

The pathophysiology of placenta previa is not clearly understood. The placenta is prefera-
bly implanted at the uterine fundus where there is the richest blood supply. Anatomical or
scar lesions on the uterine cavity may contribute to the implantation of the placenta on
the lower uterine segment.

CLINICAL PRESENTATION

Pregnant women with recurrent, painless maternal spotting or blood loss during late preg-
nancy should be suspected for placenta previa. The complete previa may present clinical
signs during 26 to 28™ week of gestation.

Fetal malpresentation is also accompanied with placenta previa due to the difficulty of the
fetus to possess a cephalic presentation as the placenta mass occupies the pelvis.

DIAGNOSIS

The diagnosis of placenta previa is based on pregnancy clinical features but is confirmed
by transvaginal ultrasound scanning (TVS). The visualization of the placental edge, with a
partially full and consequently empty bladder, rule out the localization of the placenta. Ta-
ble 4 summarizes the diagnosis of placenta previa.

Table 4. Diagnosis of Placenta Previa.

History Recurrent, painless bleeding or spotting.
Examination Abnormal fetal lie/presentation.
Confirmation Transvaginal ultrasound scanning (TVS).
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MORBIDITY AND MORTALITY

Placenta previa is followed by operative delivery and the risk concern of bleeding, anes-
thesia, and postoperative complications. Transfusion may be necessary when placenta
accrete and postpartum hemorrhage initiates.

The placenta previa increases the risk in subsequent pregnancy for placenta accreta, in-
creta, or percreta especially when cesarean delivery history exists. It increases also dra-
matically the risk for fetal mortality and morbidity due to maternal hemorrhage and
prematurity. In developed countries the perinatal mortality rate is still 50-60 per 1.000 de-
liveries.

Transvaginal ultrasound should be employed for women suspected for placenta previa,
near term. The outcome of this procedure will determine the exact placenta implantation
and the type of delivery. Once the condition is diagnosed the preparative measures should
include also the possibility of hysterectomy (category C).

TREATMENT

Pregnant women with placenta previa should avoid sexual intercourse during pregnancy
and be prepared for a premature delivery by the use of steroid administration to enhance
fetal lung maturity and arrange for antepartum transfer to a tertiary care hospital if indi-
cated. Every Rh negative woman should be treated with the administration of full dose Rh
immunoglobulin when antepartum bleeding occurs (category B).

The goal of treatment is the supportive care until fetal maturity is acquired without induc-
ing any harm on maternal and fetal health.

Home care for placenta previa is preferred since it reduces the length of antenatal hospital
stay and has no disadvantages (category C). Cervical cerclage for symptomatic placenta
previa may reduce the risk of premature delivery (category C).

Routine diagnostic tests for patients with significant vaginal bleeding should include ma-
ternal complete blood counts, maternal blood type and Rh factor, and coagulation studies.
Transfusion is to be considered depending on maternal circulatory stability, duration of
bleeding, and maternal hematocrit. Four units of blood should be cross-matched and be
constantly available until delivery.

Maternal hospital admission must be individualized according to symptomatic placenta
previa, gestational age, number and severity of bleeding episodes, and other factors, such
as patient reliability and distance from the hospital.

Tocolytic therapy is indicated when fetal prematurity is significant, but the pregnant
should be hospitalized in a tertiary care unit. This statement can not be supported as there
are no randomized controlled studies to bring out its benefits (category B).

Vaginal delivery is not indicated because of the risks of hemorrhage, dystocia and prema-
ture placental separation. One exception maybe and that is a dead or abnormal fetus with
a low grade placenta previa. Indications for operative delivery with available blood and all
surgical anesthesia personnel in place is recommended when lifethreatening bleeding oc-
curs or when bleeding persists or when the fetus is distressed. The possibility of placenta
accrete in these case is increased and the woman should be advised —before surgical in-
tervention— about possible hysterectomy, if bleeding is otherwise uncontrollable. General
anesthesia has been associated with increased intraoperative blood loss and need for
blood transfusion. Regional anesthesia appears to be a safe alternative (category C).
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PLACENTAL ABRUPTION

Placental abruption is the premature separation of the placenta from the uterine wall. It is
associated with retro-placental or peripheral margin bleeding when the blood tracks down
between the membranes.

EPIDEMIOLOGY

Placental abruption occurs in approximately 1-2 % of all pregnancies.

RISK FACTORS

The risk factors are shown in table 5.

Table 5. Risk Factors of placental abruption.

Maternal Fetal
e Hypertension (50% of cases). e Multiple pregnancy.
e Trauma. e Polyhydroamnios.
e Sudden decompression of an overdistended uterus.

e Multiparity.

e Cigarette smoking, cocaine use.

e Antiphospholipid antibody syndrome.

e Folate deficiency.

e Unexplained elevation of maternal plasma AFP.

AFP: Alfa-Feto-Protein.

PATHOPHYSIOLOGY

Following placenta separation, bleeding through the vagina or in the amniotic cavity, or in
the retroplacental area leads to clots formation. About 20% of abruptions are occult.
When the blood invades the myometrium then the so-called «Couvelaire» uterus is formed,
which may result in postpartum hemorrhage. The consumption of clotting factors may
lead to disseminated intravascular coagulopathy.

MORBIDITY AND MORTALITY

Placental abruption with severe hemorrhage is a potentially life-threatening complication.
Furthermore, it increases the risk of prematurity, intrauterine growth restriction (IUGR),
stillbirth and intrauterine demise. The perinatal mortality is as high as 300 per 1.000 com-
plicated pregnancies and more than half of the perinatal losses are due to death before
mother arrival at the hospital.

CLINICAL PRESENTATION

The main symptom of placental abruption is the pain. The abruption is often occult and
resolves without any complications. If the separation is more extensive then results to
vaginal bleeding that varies from a lifethreatening situation to fetal distress or demise.
Concealed hemorrhage is accompanied with back pain, uterus irritability and tetanic con-
tractions, Disseminated Intravascular Coagulation (DIC) and hypovolemic shock. Signs of
shock start when blood loss exceeds 30 % of the total blood volume.
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DIAGNOSIS

The use of fetal heart monitoring and uterine activity may allow emergency cesarean sec-
tion and decrease fetal mortality (category C).

Ultrasound scanning is useful only in retroplacental clot or hemorrhage, and should not
delay surgical intervention.

Complete blood counts, blood type and Rh factor, and coagulation studies and fibrinogen
levels must be performed. Fibrinogen levels less than 150 mg/dl are diagnostic for coagu-
lopathy. PT and aPTT may be prolonged, and platelets levels may be decreased. Four units
of blood should be cross-matched and be constantly available until delivery. Table 6 pre-
sents the diagnostic signs of placenta abruption.

Table 6. Diagnosis placental abruption.

History Painful bleeding.

Examination Uterus tenderness and irritability.

Fetal heart monitoring.

ESTETED Coagulation studies.

TREATMENT

The management of placenta abruption depends on the severity of the abruption and
on fetal well being. Rh immunoglobulin should be offered in Rh negative patients. Small
abruptions are often self-limited. Women with small abruption who are stable and have
premature fetus in a good condition should be treated conservatively. Delivery at term
may be succeeded.

For more severe abruptions maternal circulation stability and analgesia are priorities. If
premature delivery is expected, the fetus should be treated by administration of steroid, to
enhance fetal lung maturity and the pregnant woman should be transferred to a tertiary
care hospital if indicated. Oxytocin augmentation is not contraindicated. Vaginal delivery is
appropriate when an active rapid labor progress and satisfactory fetal heart monitoring ex-
ist. Amniotomy is recommended to prevent amniotic fluid embolus and accelerate labor.

Vaginal delivery is indicated for women presenting with severe abruption and fetal demise or
alive fetus, as long as adequate progress is made and maternal status can be supported. (cate-
gory C). Low segment cesarean section is required for obstetric indications, e.g., transverse
lie etc, fetal distress, failure of labor progression or when hemorrhage is uncontrollable.

DIC should be managed with the under hematologist monitoring. Most of women with
placental abruption and dead fetus will develop coagulopathy in contrast to women
with live fetus. After fetus delivery fresh frozen plasma and platelet transfusion should be
administrated to the woman.

UTERINE SCAR DISRUPTION

Uterine scar disruption is the discontinuation of uterine wall that can vary from a thinning
of the uterine wall to a complete rupture with partial or complete appearance of fetal parts
or placenta into the abdominal cavity or without fetal appearance.
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EPIDEMIOLOGY

Uterine rupture is reported to count for 0,3-1,7% among women with a history of a ute-
rine scar.

CAUSES

The causes of uterine rupture are shown in table 7.

Table 7. Causes of uterine rupture.

e (Cesarean delivery. e Congenital uterine anomaly.

e Uterine curettage or perforation. e Uterine overdistension.

e Trauma. e Vigorous uterine pressure.

e |nappropriate oxytocin usage. e Trophoblastic neoplasia.

e Previous uterine surgery. e Placenta, or placenta increta or percreta.

CLINICAL PRESENTATION

Uterine scar disruption may be obscure without clinical signs or it is presented with va-
ginal bleeding, abdominal pain and cessation of contractions. When the bleeding is se-
vere, it may lead to fetal demise and when the rupture is complete, fetal parts may be
palpable.

MANAGEMENT

Operative delivery is necessary for uterine scar disruption. Cesarean delivery is acceptable
if during the progression of a vaginal delivery on a previously scarred uterus, clinical set-
ting of sudden uterine rupture appears (category C).

SUMMARY

Vaginal bleeding in late pregnancy is the clinical sign for many pregnancy complications
that can be life threatening for the mother and the fetus. The timely and correct diagno-
sis and appropriate management may reduce maternal and perinatal morbidity and mor-
tality.

SUMMARY TABLE OF RECOMMENDATIONS

Category A

® Routine late pregnancy ultrasound, should be maintained for women suspected for pla-
centa previa and not for low risk pregnancies.

Category B

® Tocolytic therapy in a tertiary hospital, in cases of third trimester bleeding, appears to
be a rather safe procedure, although no clear benefits have been so far documented.

e Full dose of Rh immunoglobin, in Rh negative women, should be administrated follo-
wing every antepartum bleeding episode.
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Category C

* Home care for symptomatic placenta previa seems to be an important parameter for its

outcome.

® Cervical cerclage can lead to a term delivery with a near normal neonate.

® In cases of placenta accrete, early consultation, intervention and management, should

be considered.

e Fetal heart monitoring decreases fetal mortality caused by placental abruption.

® Vaginal delivery can be advised for cases of placenta abruption without maternal shock

or fetal distress or in dead fetus.

¢ Color flow Doppler ultrasound may be useful modality for diagnosis of vasa previa.

LATE PREGNANCY VAGINAL BLEEDING ALGORITHMS

A. EMERGENCY ASSESSMENT

On admition, assess maternal circulation stability and prepare for resuscitation:

® Oxygen.
® Two large-bore intravenous access.
® Cross-match blood and intravenous fluids.

® Coagulation profile.

B. STABLE MATERNAL CONDITION

MAIN COMPLAINT
¢ Bleeding - estimate the volume.

® Repeated bleeding is associated most
with placenta previa.

® Painful bleeding is associated most with
placenta abruption.

® Post-coital bleeding is associated most
with placenta previa cervical ectropion
or cervical polyp, or carcinoma.

HISTORY

Index Pregnancy
® Fetal maturity.
® Ultrasound scan information.

® History of intervention or injury.
Obstetric history
® Parity.

® Previous LPB episode.
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® Ready for emergency cesarean section.
e Fetal heart monitoring.

® Exam maternal abdomen/Vaginal exami-
nation is absolutely contraindicated.

Gynecological history
® Recent Pap-smear.

e Uterine surgery.

Medical history

¢ Increased risk of abruption with hyper-
tension.

® Increased risk of abruption with anti-
phospholipid antibody syndrome.

Drug history

® Crack cocaine can increase the risk of an
abruption.

e Cigarettes increase the risk of both abrup-
tion and previa.

Social history

¢ High parity and poor nutrition increase
the risk for abruption.
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LATE PREGNANCY BLEEDING ON ADMITION
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Prevention of premature birth

E. Saling | M. Drager | J. Luthje PREGNANCY

INTRODUCTION

Preterm labor (PTL) is together with premature rupture of membranes (PROM) the main
cause for late abortions and premature birth (particularly for the early preterm births). In-
fants who are born prematurely, that means before 37 gestational weeks (gw) and/or have
a low birthweight (<2.500 @) suffer a higher risk of mortality and morbidity than infants
born at term. Despite progress in perinatal medicine, the rate of prematures is increasing in
developed countries, e.g. in Germany it has increased from 7,1 % in 2001 t0 9,4 % in 2004
and in the USA from 11,9 % in 2001 to 12,3 % in 2003. This may be due to various reasons,
e.g. increasing age of the mothers and more pregnancies after infertility treatment.

Mortality and morbidity increases rapidly with decreasing birthweight. Serious complica-
tions caused by prematurity are respiratory distress syndrome, intraventricular hemorrhage,
leucomalacia and necrotising enterocolitis. Late sequelae include cerebral palsy, hearing
and visual deficits, epilepsy and lack of intelligence. A further problem, which is particularly
relevant for the developing countries, is the increased susceptibility to infections. The pre-
vention of prematurity and low birthweight infants is therefore an important task for obste-
tricians both in the developing and in the industrial countries.

CAUSES AND PATHOPHYSIOLOGY

A number of reasons are known to cause preterm labor (see table 1). Lockwood and Kuc-
zynski (1999) divided most of the known causes for preterm labor and/or PROM into four
pathogenetic processes:

e Activation of the maternal or fetal hypothalamic-pituitary-adrenal (HPA) axis.
® Decidual-chorioamniotic or systemic inflammation.
® Decidual hemorrhage.

® Pathological distension of the uterus.
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The various patho-mechanisms initially follow different pathways —transmitted by sub-
stances such as hormones (e.g. CRH), interleukines and prostaglandines— merge later on
and cause changes in the cervix, leading to premature contractions and/or premature rup-

ture of the membranes and finally to premature birth.

As far as effective preventive measures are concerned, most of the avoidable causes, par-
ticularly before 32 gestational weeks, are to be found among patients with ascending
genital infections, patients with urinary tract infection and sometimes with other infec-
tions (e.g. systemic infection such as Malaria end even Parodontitis). Therefore we suggest
to have the main emphasis on prevention of infections, while if necessary and possible not
neglecting other causes (e.g. psychco-social stress). In this way we have great chances to

reduce particularly early prematurity at the presently highest possible extent.

Table 1. Anamnestic or other signs of increased risk of late abortion or premature birth.

1. Previous
pregnancies
and/or operations

e One or more premature deliveries (less than 37 + 0 gw).
e One or more late abortions (more than12 + 0 gw).

e Two or more artificial abortions.

e Multipara with more than 4 deliveries.

e Conisation.

2. Present
pregnancy

e Poor social status.

o Excessive professional stress and/or family demands.
e Patients’ age is under 18 or over 34.

e Multiple pregnancy.

o After infertility treatment.

e Smoking.

e Regular alcohol consumption or use of other drugs (also excessive
consumption of stimulants, such as coffee).

e Parodontitis.

3. Findings during
the course
of the pregnancy

e Vaginal-cervical-infection.

e Uterine bleeding.

e Placenta praevia.

e Urinary tract infection, also asymptomatic.

e Polyhydramnion.

e Premature labor.

e Critical cervix state.

e Diabetes mellitus (severe form).

e Serious organic disease or fever of the mother.

RISK ASSESSMENT

In addition to the prenatal care as customary in the individual country, we recommend as

measures for the prevention of premature birth applicable on a broad scale:

* The estimation of the potential risk factor (see table 2) and appropriate therapy with
emphasis on prophylaxis or early detection of infections by the physician or midwife

(see below).
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® Plus if possible the Self-Care-Program for pregnant women (including information about
risk factors and regular self measurement of the vaginal pH by the pregnant woman
herself) after Saling (see below).

¢ If necessary and possible measures regarding the other risk factors mentioned in table
1 should also be undertaken.

SCREENING MEASURES

Every pregnant woman should be asked about and screened for:

e Signs of pre-infection (disturbance of the vaginal milieu) or infection of the genital tract.
e Signs of urinary tract infections (already asymptomatic UTI increase the risk).

e Signs of other infection (systemic or local).

It is not necessary to make a full examination each time, in particular it is not necessary to
have regular microbiological examinations. In most cases the anamnestic history plus
vaginal examination (discharge, reddening, etc.) plus measurement of the pH and, if pos-
sible, examination of the native preparation provide sufficient information.

The measurement of the vaginal pH-value is particularly important. An increase in the
pH-value (=4,2 if measured with pH-meter, >4,4 if measured with indicator paper) can
point to:

® A disturbance in the vaginal milieu, the so-called «dysbiosis», which indicates a distur-
bance of the «protective lactobacilli-system» (Saling et al. 2006a) and therefore an in-
creased susceptibility for ascending genital infections.

® A bacterial vaginosis. Diagnostic clinical criteria (Amsel criteria) in addition to an in-
creased pH-value (>4,5) in vaginal secretion are: homogenous (grey-white, not flocky)
discharge, fishy odor of the vaginal fluid (especially after the addition of 10 % potassium
hydroxide solution) and evidence of cluecells. 3 of these 4 criteria must be present to
ensure the diagnosis.

® More rarely to another infection. If other infections are suspected, an appropriate ex-
amination should be carried out.

OTHER SCREENING MEASURES

® Risk estimation by vaginal ultrasound. Transvaginal sonographic measurement of
cervical length is an effective way of identifying pregnancies at high risk of preterm de-
livery (PTD). A cervical length of more than 30 mm is rather reassuring, whereas a
length of less than 20 mm constitutes a high risk.

® Monitoring of uterine contractions and CTG. The likelihood of preterm delivery is
higher with an increased frequency of uterine contractions, but tocography has not been
useful for reduction of preterm births in randomised trials. Also an increased uterine
activity would rather be a «late marker» than a screening measure for prevention.

e Elevated fetal Fibronectin (fFN) has been shown to be a predictor of PTD, and an in-
creased risk of subsequent diagnosed maternal and fetal infection. However, meta-
analyses did not show a benefit of treating generally women with elevated fFN (Varma
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et al. 2006), only in a subgroup that had both, either bacterial vaginosis or trichomonas
vaginalis and a positive fFN.

® CRP as unspecific marker for infections is often measured, but it is not so much
a screening measure, but rather a «late» marker, e.g. for an already ascended infection.

CONSERVATIVE THERAPEUTIC MEASURES

GENERAL MEASURES

® As smoking may lead to both small-for-gestational-age infants and prematurity, patients
who smoke should be informed about these risks, encouraged and supported in their
efforts to stop smoking.

® Both physical strain (e.g. hard manual work) or psychosocial strain may increase the
risk of prematurity. Many countries have implementing guidelines that protect pregnant
women at work. It is not that easy to reduce psychosocial strain, but if necessary and
possible, measures to give the pregnant woman support should be undertaken.

TREATMENT OF DISTURBANCES OF THE VAGINAL MILIEU
AND INFECTIONS

The treatment will be performed according to the situation. Here are just the most com-
mon indications:

® Disturbances of the vaginal milieu without concrete signs of bacterial vaginosis
or specific infection: lactobacillus preparations provide the best treatment in these cases
(If available, preparations that contain only H,O, producing lactobacilli, should be pre-
ferred).

® Bacterial vaginosis should be treated either locally or systemically with Metronidazol or
Clindamycin.

® Specific urogenital infections should be treated accordingly.

® Cases with apparent urogenital infection or positive inflammation parameters (e.g. CRP)
and already present symptoms of threatened premature birth such as premature
uterine contractions and/or critical ultrasonic findings of the cervix: Here a systemic
antibiotic therapy is often the method of choice. In addition other measures such as to-
colysis, rest, etc. will be indicated according to the situation.

® Systemic infections: specific therapy.

* Infection and fever: If higher fever is present, usage of indometacine should be consid-
ered to prevent prostaglandine related effects on the uterus (triggering of labor and
softening/ripening of the cervix). This treatment might have serious side effects, though
(closure of the ductus arteriosus, oligohydramnion). Therefore indometacine must be
limited for women before 28-30 gw, without intrauterine growth restriction and normal
amniotic fluid volume. It should not be administred longer than 48 (-72) h. (please com-
pare Di Renzo et al. 2006) E.g. acetylsalicylic acid is also possible, but has a higher risk
of bleeding. Please note: Paracetamol hardly inhibits the prostaglandine synthesis.

® Parodontitis: dental therapy should be performed, if possible before the pregnancy.
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OTHER CONSERVATIVE MEASURES

® Application of progesterone: Meta-analyses have shown a beneficial role for prophylac-
tic progesterone supplementation in high-risk pregnancies (previous PTD). But still more
research is necessary, before one can recommend it generally for high-risk asympto-
matic pregnancies. (Varma et al. 2006.)

® Prophylactic tocolysis: Meta-analyses evaluating prophylactic or maintenance oral toco-
lytics in high-risk pregnancies have not shown any reduction in PTD or PTL (Varma et al.
20006). Nevertheless tocolysis has its value to gain time for eventually necessary lung
maturation therapy.

* Management of PROM see chapter 18, of intrauterine growth restriction see chapter 10
and of Preeclampsia/eclampsia see chapter 12.

OPERATIVE THERAPEUTIC MEASURES:
EARLY TOTAL CERVIX OCCLUSION (ETCO)
VERSUS CERCLAGE

CERCLAGE

The risk of PTD is already increased after one previous PTD (see tables 1 and 2) and in-
creases with the number of previous PTD. The cerclage (from our point of view an out-
dated procedure, see next paragraph) is a widespread measure for high-risk pregnancies,
particularly after one or more previous premature births or late abortions and also in cases
with shortened cervical length. As elective prophylactic measure in cases with anamnestic
risk, it has been shown to be effective only in particular high risk groups (e.g. three or
more preterm births, see Varma 2006). In contrast, in cases with shortened cervical length
and therefore indicated cerclage one meta-analysis showed benefits of cerclage, whereas
another meta-analysis didn’t.

EARLY TOTAL CERVIX-OCCLUSION (ETCO)

In cases with one or more previous preterm births and/or late abortions, we recommend
the Early Total Cervix-Occlusion (ETCO). «Early» means at about 12 gestational weeks and
with almost normal anatomical state of the portio. The ETCO has proved to be the best
prophylactic countermeasure in cases when an ascending vaginal infection was the cause,
or when no other explaining cause was found. (Saling et al. 2005b, 2006b). It has to be
emphasized that the ETCO is quite different from a cerclage. The latter only tightens the
cervix (and microbes may ascend anyway), whereas the ETCO is a complete occlusion and
barrier against the ascension of organisms (see figure 1). In this way, the chance of giving
birth to a surviving infant increased to 80 % in women who had previously had 2 or more
miscarriages and who had only a 17% chance according to our statistics. Whereas after
Cerclage there was a survival rate of only 26 %. (Saling et al. 2005b, 2006b). The good
results of the ETCO have also been proven by a multi-center inquiry in Germany and up
to now, the ETCO is performed in over 40 clinical units in Germany, Austria and Swit-
zerland.

In cases with no previous PTD, but shortened cervical length we would also rather recom-
mend a Total Cervix Occlusion (TCO) than a cerclage, although to our knowledge there is
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no study yet comparing those measures for this indication, but theoretical thought sug-
gests the TCO, as it both prevents ascending infections and gives some mechanical sup-
port. The ETCO/TCO is explained in detail on www.saling-institut.de where one can also
download a video about the operative technique.

ETCO CERCLAGE*

ETCO = Early Total Cervix . " o «Small»

. «Extensive» ! ! )
Occlusion, performed at total cervix ! ' total cervix
< 16 + 0 gw and with an lusion | 1 occlusion
almost normal state of the ocelusio L .
portio, otherwise it would be ‘ «— Barrier
called «late» Total Cervix

NOT POSSIBLE POSSIBLE

Occlusion («late» TCO) for

more details, see
www.saling-institut.de | Ascension of J *or pessary

microorganisms

Fig. 1. Comparison between Cervix Occlusion and Cerclage.

Multiple pregnancies (please compare chapter 13) are at particular risk for ending with pre-
mature labor or PROM. Schulze (publication in preparation) recommended and performed
an ETCO in multiple pregnancies without any other risk factors with excellent results. It is
too early to decide, whether in multiple pregnancies the Self-Care-Program (see below)
is sufficient, or whether the ETCO gives an additional benefit. But we think in cases with
multiple pregnancies with additional risk (e.g. after in-vitro-fertilization) it is worthwhile to
consider an ETCO.

PREVENTION BY THE PREGNANT WOMEN
THEMSELVES

We recommend that all pregnant patients are informed about risk factors for prematurity
and about warning signs (see table 3). If the financial resources allow, they should addi-
tionally measure their vaginal pH themselves from the beginning of the pregnancy (Self-
Care-Program for pregnant women, for more details see www.saling-institut.de). This can
be performed either with the test strip of MERCK (No. 1.09542) or using a CarePlan®VpH-
test-glove which we developed in collaboration with a company. We recommend this par-
ticular test strip, res. test-glove, as they are easy and reliable to read: The indicator should
be compared with a color chart and the pH-value read. If the pH is normal, this means 4.4
or less the indicator turns yellow. If the pH is measured twice a week by the patient herself
the intervals between measurements are greatly reduced compared to the usual prenatal
care examination.

If any warning signs occur or a pH-value of 4,7 or more is measured, the pregnant patient
is advised to consult her doctor as soon as possible to find out the reason, and if necessary
start treatment. Other important potential risk factors which can be detected by the pa-
tient herself are listed in the information brochure of the test gloves. The most important
are listed in table 3:
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Table 3. Warning signs of threatened premature birth (as listed in our information brochure for pregnant women).

e (Changes in vaginal discharge. e Vaginal bleeding or spotting.

e Burning and itching in the intimate regions. e Diarrhea.

e Signs of urinary tract infection. o Fever.

e Menstruation-like pains in the abdomen. e Suspicion of leakage of amniotic fluid.
RESULTS

With the Self-Care-Program for pregnant women it is possible to considerably reduce the
rate of prematurely born children, particularly of the children at high risk (those born prior
to 32 gw, reps. <1.500 g). This has been confirmed both in our own studies (Saling et al.
2001, 2005a, 2006a) as well as in two prospective campaigns, one of them in an entire
state in Germany, in Thuringia. In the state of Thuringia a significant reduction of early pre-
maturity from 1,58% to 0,99 %, and regarding low birthweights a significant reduction of
cases in all groups was achieved (Hoyme et al. 2004). Also in pregnancies with multiples
the rate of premature births was considerably reduced (Hoyme et al. 2005, Saling 2005a).

CONCLUSION

Prevention of preterm birth is an important issue both in developed and developing coun-
tries. As measures applicable on a broad scale, we suggest to have the main emphasis on
prevention or detection of infections —while if necessary and possible not neglecting
other causes. In this way we have great chances to reduce particularly early prematurity at
the presently highest possible extent.
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DEFINITION AND EPIDEMIOLOGY

In its narrower sense, intrauterine fetal demise (IUFD) is the death of the fetus in the se-
cond or third trimester of pregnancy before the onset of labor. Synonyms include (ante-
partum/antenatal) intrauterine fetal death and stillbirth. In a broader sense, deaths occur-
ring during labor (intrapartum deaths) are also regarded as intrauterine demise. Not quite
correctly, early (first-trimester) miscarriages are sometimes included in this term too. Fetal
demise complicates about 1 % of pregnancies. Stillbirths are much less common with in-
creasing gestational age. More than half of the cases occur before 28 weeks and almost 80
percent occur before term. With the advent of obstetric ultrasonography, the rate of still-
births that are caused by lethal anomalies has dramatically decreased since many of them
are now «prevented» by termination of pregnancy.

ETIOLOGY

In the majority of cases, the cause of fetal demise is not known or cannot be determined,
although a number of stillbirths previously categorized as unexplained can now be attri-
buted to some specific etiology. An autopsy performed by a pathologist with expertise in
fetal and placental disorders, assisted by experts of maternal-fetal medicine, pediatrics,
neonatology, and genetics, often identifies the cause of death. However, determining the
etiology of fetal demise in preterm infants still presents a challenge.

Causes of fetal death can be categorized as fetal, placental, or maternal, although a sharp
distinction between these groups is usually impossible (table 1).

Fetal causes include congenital anomalies, malnutrition, anti-D-isoimmunization, non-im-
mune hydrops, and infections. From the latter, many cases of stillbirth can be attributed to
congenital syphilis. Furthermore, parvovirus B19, cytomegalovirus, rubella, varicella, and
listeriosis can also cause lethal infections of the fetus.
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Table 1. Categories and causes of fetal death?

Fetal (25-40 %) Placental (25-35 %) Maternal (5-10 %) Unexplained (25-35 %)
e Chromosomal e Abruption. e Antiphospholipid antibodies.
anomalies. * Fetal-maternal * Diabetes.
e Nonchromosomal hemorrhage. e Hypertensive disorders.
birth defects. o Cord accident. o Trauma.
* Nonimmune e Placental insufficiency. e Abnormal labor.
hydrops. e Intrapartum asphyxia. e Sepsis. f)

e |nfections - viruses,

. e Placenta previa, el
bacteria, protozoa. P e Acidosis.

vasa previa.
e Twin-to-twin transfusion.
e Chorioamnionitis.

e Hypoxia.

e Uterine rupture.

e Postterm pregnancy.
e Drugs.

Among placental causes, placental abruption is the most common single cause of fetal
death. Placental infection and chorioamnionitis rarely occur without fetal infection. How-
ever, malaria and tuberculosis may affect the placenta without signs of fetal infection. Ex-
tensive and centrally located placental infarcts, which are frequently associated with hy-
pertensive disorders, especially preeclampsia, can be fatal by causing placental insuffi-
ciency or, if followed by hemorrhage, by leading to placental abruption. Fetal-maternal
hemorrhage usually occurs after severe maternal trauma, while twin-to-twin transfusion is
a major cause of stillbirth in monochorionic multifetal gestations. Stillbirth in the third tri-
mester is most frequently caused by umbilical cord accidents. Although fetal mortality is
increased in the presence of umbilical cord knots, this does not predict fetal death by it-
self. Decreased amounts of Wharton’s jelly, especially at the fetal and placental insertions,
can result in occlusion of blood flow if the vessels are twisted sufficiently. Insertion abnor-
malities such as marginal and velamentous insertion can also lead to stillbirth since these
vessels are susceptible to folding, torsion rupture and inflammation, especially if they are
located at or near the level of the internal cervical os.

Hypertensive disorders and diabetes are the most common maternal causes of fetal death.
Maternal obesity is also an important risk factor of fetal demise, partly through the in-
creased rate of hypertension among affected women. Pregnancies of women with lupus
anticoagulant and anticardiolipin antibodies may be complicated by decidual vasculopa-
thy, placental infarction, intrauterine growth restriction, recurrent abortion, and stillbirth.
Certain types of hereditary thrombophilia (especially factor V Leiden mutation, protein C
and S deficiency, prothrombin G20210A mutation, and hyperhomocysteinemia) also in-
crease the risk of fetal death.

As a rule of thumb, we can state that the major causes of pregnancy losses are genetic in
the first, infections in the second, and cord accidents in the third trimester.

SIGNS AND SYMPTOMS

Clinically, the first sign of fetal death is usually the absence of fetal movements, which may
be preceded by a short period of hyperactive movements of the agonizing fetus. Later on,
the patient may complain that her abdomen has become smaller or that her womb has
«descended». After 1 or 2 weeks, she may feel some unpleasant metallic taste in her mouth.
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In about 80 % of cases, spontaneous labor will start within 2 to 3 weeks of fetal death. In
analogy to missed abortion, missed labor is defined as the absence of spontaneous labor
within this time frame.

DIAGNOSIS

Fetal heart tones cannot be detected using a Doppler device. Ultrasonography confirms the
absence of fetal movements and cardiac activity.

On amnioscopy, thick, greenish amniotic fluid can be seen through the fetal membranes.
As time passes, its color turns into reddish-brown. In cases of sudden fetal death, however,
the amniotic fluid may remain clear.

X-ray examination of the stillborn fetus may reveal overlapping of cranial bones (Spalding’s
sign), extreme bending of the spine (Kehrer’s sign), bubbles in the heart, aorta and umbili-
cal cord (due to intravasal gas formation) as well as the classical Buddha position and the
glory-like rim around the fetal head. These signs can also detected by ultrasound examina-
tion, which is the method of choice for confirmation of fetal demise.

POTENTIAL COMPLICATIONS

Fetal death does not generally pose a health risk to the mother within 2 to 3 weeks unless
it is caused by placental abruption. Carrying a dead fetus for a longer time, however, in-
creases the risk of coagulation disorders. The condition, known as dead fetus syndrome, is
a special form of disseminated intravascular coagulation (DIC), which occurs in 10 to 20 %
of cases after 4 or more weeks of fetal death. It is probably caused by the release of throm-
bogenic substances from placental tissue that enter the maternal circulation, leading to
severe bleeding disorders during delivery.

MANAGEMENT

Although spontaneous onset of labor occurs within 2 to 3 weeks in about 80% of cases,
watchful expectancy is not always an acceptable approach because of the emotional bur-
den of carrying a dead fetus, the possibility of chorioamnionitis and the risk of DIC. Induc-
tion of labor is therefore advisable if spontaneous contractions do not begin within a few
days after intrauterine death. Cervical ripening with the use of prostaglandin E, vaginal gel
or suppositories, followed by amniotomy and oxytocin infusion is the method of choice.
The use of epidural analgesia is preferred for pain relief, which also has a favorable effect
on cervical dilatation.

For the prevention of DIC, fibrinogen levels should be monitored closely along with re-
peated hematocrit and platelet counts as well as measurements of prothrombin and par-
tial thromboplastin times. Mildly decreased fibrinogen levels associated with slightly ele-
vated prothrombin and thromboplastin times in the absence of bleeding do not usually
necessitate transfusion therapy. If the coagulation defect is more severe of if bleeding is
observed, fresh frozen plasma or specific coagulation components should be given before
any obstetrical intervention. Episiotomy is usually avoided during vaginal delivery. Perfora-
tion of the fetal head, decapitation, cleidotomy or evisceration of the fetus might be neces-
sary in very rare cases. Internal podalic version followed by breech extraction may be
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performed if the fetus is in transverse lie. Cesarean section should be done if maternal in-
dications (e.g., placental abruption, heart disease etc.) are present.

EVALUATION OF THE STILLBORN

In addition to emotional support, determining the cause of fetal death can also help in
finding the necessary therapy or intervention to prevent a similar outcome. The fetus, pla-
centa, and membranes should be examined thoroughly at delivery (table 2). Photographs
and a full radiograph of the fetus are particularly important if the parents decline a full
autopsy.

Table 2. Protocol for examination of stillborn infants?.

Infant e Malformations. e Degree of maceration.
description e Skin staining. e Color - pale, plethoric.
. e Prolapse. e Number of vessels.
Umbilical
cord e Entanglement - neck, arms, legs. e Length.
e Hematomas or strictures. e Wharton's jelly - normal, absent.
Amniotic e Color - meconium, blood. e \olume.
fluid e (Consistency.
e Weight. e Structural abnormalities - circumvallate,
Placenta e Staining - meconium. accessory lobes, velamentous insertion.
e Adherent clots. e Edema - hydropic changes.
Membranes e Meconium - stained or cloudy. e Thickening.

If certain types of fetal or placental chromosome disorders are revealed by cytogenetic stud-
ies of the stillborn infant, parental karyotyping may also be necessary (table 3). The best
tissue for chromosomal analysis is the fascia lata of the fetus. Also, a total of 3 mL of fetal
blood should be obtained from the umbilical cord (preferably) or by cardiac puncture. It is of
note, however, that it is often impossible to establish a full karyotype in cases with prolonged

Table 3. Procurement of samples for chromosomal and genetic studies’

e (Obtain consent to take skin, eye, body fluids, and other tissue samples (separate from autopsy consent).
e For cytogenetic and molecular genetic studies, the following samples are acceptable:
— Umbilical cord blood (3 mL).
— Skin with attached dermis (1 cm?).
— Fascia from thigh, inguinal region, or Achilles tendon (1 cm) especially when maceration of the skin is
present.
— Kidney, skeletal, muscle, liver, lung, and gonads, if indicated.

e Samples should be obtained using sterile techniques as soon as possible.
e Umbilical cord blood should be placed into sterile tube with heparin.

e Tissue samples should be placed in appropriate sterile medium obtained from cytogenetic laboratory or in normal
saline if medium is not available. Do not use fixative solutions (e.g., formaldehyde).

e Samples should be kept at room temperature.
e Freeze a 1 cm tissue sample.
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intrauterine retention. Fetomaternal hemorrhage can be detected by identifying fetal ery-
throcytes in maternal blood (Klethauer-Betke test). This blood sample can be also tested for
antiphospholipid antibodies, antibodies against blood group epitopes and lupus anticoagu-
lant as well as for markers of hereditary thrombophilias. Toxoplasma, cytomegalovirus, ru-
bella, and parvovirus studies, and cultures for Listeria may also be indicated.

Compared with all other analyses, a complete autopsy usually yields much more informa-
tion on the cause of fetal demise, which is why parents should be encouraged to allow full
autopsy of the fetus.

PSYCHOLOGICAL ASPECTS

Special attention should be given to women experiencing a stillbirth because of the
increased risk for postpartum depression. Emotional support has a very important role in
the follow-up of cases with fetal demise. The patient should be isolated from breastfeeding
women and ablactation should be started as soon as possible after delivery.

PREVENTION OF RECURRENT STILLBIRTH

Hereditary disorders as well as some maternal conditions, such as diabetes, chronic hyper-
tension, and hereditary thrombophilias increase the risk of repeated stillbirth. In general,
earlier losses are associated with a higher risk of recurrence. Knowledge of a hereditary
cause may warrant prenatal diagnostic procedures in subsequent pregnancies, such as
chorionic villus sampling or amniocentesis. Strict glycemic control starting from the pre-
conceptional period is in order for patients with disorders of carbohydrate metabolism.
Prophylactic doses of low-molecular-weight heparin, administered to patients with known
thrombophilic conditions throughout their subsequent gestation, can prevent recurrent
pregnancy loss. Low-dose aspirin therapy may be effective in preventing severe pre-
eclampsia. As a general rule, antepartum surveillance should begin earlier in women with
a history of stillbirth, including regular non-stress tests (NST) and flowmetric studies if in-
dicated by abnormal NST tracings or reduction of fetal movements.
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Management of labour
In low-risk pregnancies

J. Alonso | C. Sosa | A. Bianchi LABOUR

INTRODUCTION

Birth is the most challenging physiological process for the human being. Even in a low risk
pregnancy, the chance that complications that may compromise fetal or maternal health
and require skilled intervention may appear is around 15 per cent. It is widely accepted
that a low risk labour can be defined only retrospectively when the following conditions
are met: healthy mother, single fetus, normal unscarred uterus, spontaneous onset be-
tween 37 and 42 weeks gestation with intact membranes, vertex presentation, normal
duration and evolution of all stages (cervical dilatation, fetal expulsion and delivery of the
placenta), unstained amniotic fluid, normal fetal heart rate throughout the process, fetal
weight between 2.500 g and 4.000 g, delivery of a vigorous baby without congenital de-
fects and no respiratory distress, expulsion of a complete placenta and membranes, nor-
mal maternal blood loss, and no complications for the mother or the newborn in the puer-
perium.

The fact that even on a low risk labour (at onset) complications may unexpectedly appear
has made the World Health Organization and FIGO recommend that every labour should
be assisted by qualified health providers and in a setting that allows for immediate medi-
cal intervention (availability of drugs, blood for transfusion and equipment for emergency
surgery), or timely and appropriate transfer of the laboring mother is granted. Every la-
bour is a risk situation. Nevertheless, in most cases labour is a natural process that may be
altered by medical interventions that are not required. This statement applies specifically
to low-risk pregnant women in labour and, quoting J. Hofmeyr, «the safest way to help la-
boring women is to respect nature and not to interfere with spontaneous events unless
there is clear evidence that to do so would be beneficial».

This chapter will review the most frequent interventions during the three stages of labour
that have been evaluated in order to provide guidelines for the management of labour in
low-risk pregnant women. Precautionary mesures have to be taken in order to prepare the
appropriate setting and the eventual need for emergency transfer to an adequately equip-
ped hospital facility.
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FIRST STAGE OF LABOUR

PUBIC SHAVING AND ENEMAS

Pubic shaving at early stages of labour was formerly believed to decrease the risk of infec-
tion. Two controlled trials were unable to detect any beneficial effect of this intervention.
In the same way, there is not enough evidence to support the use of enemas after the
admission of the pregnant woman in labour. No effects on the duration of labour, neonatal
infection or perineal wound infection were found in a systematic review of this standard
practice. Therefore, routinely administration of enemas in women in labour confers no
benefit and should not be included as part of the obstetrical regular intervention given to
pregnant woman in labour.

RESTRICTION OF ORAL INTAKE AND ROUTINE INTRAVENOUS INFUSIONS

Although fasting is commonly used to reduce stomach contents, the restriction of food
and drink during labour may result in dehydration and ketosis. There is weak evidence
that has shown that withholding food and drink during labour does not ensure an empty
stomach. It seems that the use of a low residue, low-fat diet such as tea, fruit juice, cooked
fruits and plain biscuits may be a reasonable alternative, and only in the case of a high risk
pregnant women fasting should be maintained during labour.

Many randomized controlled trials have evaluated the use of intravenous glucose solutions
during labour. The resulting increased blood sugar level in the mother is followed by an
increase of insulin in the mother and the fetus, a decrease in umbilical arterial blood sugar
and increased levels of blood lactate in the newborn. The use of ringer lactate seems to be
a better alternative when allowing women to eat and drink is not possible.

MATERNAL POSITION DURING LABOUR

Observational studies have shown that the supine position during labour may compromise
blood flow in the uterus. On the other hand, standing and lying on the side are associated
with greater contraction intensity and on average shorter labours than in women that
remain on supine position.

Promoting the free choice of women to adopt the position each one of them finds most
comfortable, changing position at will, or to walk, sit or lie in bed seems to be the best
approach.

EARLY AMNIOTOMY

The use of early amniotomy leads to a reduction of between 60 to 120 minutes in the du-
ration of labour (on average), however, there is evidence that at the same time there is a
trend to increase the number of early decelerations of the fetal heart rate. From a recent
systematic review, there is no clear evidence (protective or harmful) about the effect of
early amniotomy on the condition of the neonate. Therefore, a policy of allowing spon-
taneous rupture of membranes, and the use of early amniotomy selected in an individual
basis seems to be the most adequate approach, until new evidence is available.

CAREGIVER SUPPORT DURING LABOUR

A Cochrane systematic review that includes a total of 14 randomized controlled trials
showed that a continuous social support (Doulas) during labour reduced the need of

212 RECOMMENDATIONS AND GUIDELINES OF PERINATAL MEDICINE



MANAGEMENT OF LABOUR IN LOW-RISK PREGNANCIES | LABOUR | CHAPTER 23

medication for pain relief, operative deliveries, cesarean sections and depression in the
newborn. There was also a reduction in the length of labour and an increased maternal
satisfaction. The continuous support involved health care workers, lay people or family
members.

FETAL MONITORING

The main objective of fetal monitoring during labour is to identify fetal hypoxia which may
cause fetal death or neonatal morbidity and mortality. There are several methods used in
clinical practice to evaluate the fetal status. Intermittent direct auscultation of the fetal
heart with a Pinard stethoscope or similar, during and after a uterine contraction every
15 minutes during first stage of labour and every 5 minutes during second stage of labour
has been used as the main method of fetal evaluation. This method has been replaced by
the continuous assessment of the fetal heart rate through electronic monitoring with the
use of external devices (Doppler ultrasound) and/or internal devices (electrocardiography).
A systematic review compared the efficacy and safety of the use of routine continuous
electronic fetal monitoring with the use of intermittent direct auscultation. The published
data show a statistically significant decrease of neonatal seizures with continuous elec-
tronic fetal monitoring. However, no significant differences were observed in Apgar scores,
rate of admission to neonatal intensive care units, perinatal deaths and cerebral palsy.
Furthermore, the rate of cesarean delivery and operative delivery were increased in this
group. It is important to remark that the population included originally in the different
trials involved both high- and low-risk pregnancies, therefore this fact precludes us to ex-
trapolate these results to only low-risk pregnant women (since we should expect fewer
adverse outcomes). Thus, a final recommendation for the management of low-risk preg-
nant women in labour does not require the use of continuous electronic fetal monitoring,
since no clear benefits are present. However, direct auscultation as outlined above is man-
datory in order to detect fetal heart rate anomalies. This requires at least one qualified
health provider to assist every laboring woman.

MONITORING THE PROGRESS OF LABOUR

The purpose of monitoring the progress of labour is to recognize problems in early stages
that may be prevented or appropriately managed. The presence of prolonged labour can
lead to maternal complications (such as exhaustion) and perinatal complications (e.g. as-
phyxia). The monitoring of uterine contractions by the trained hand and of cervical dilata-
tion by vaginal examination, together with the evaluation of the descent of the head are
the routine maneuvers used for evaluation of the progress of labour. Although abdominal
palpation or an external tocodynamometer cannot accurately measure the changes in
uterine pressure resulting from the contractions, they provide an indirect measure of the
intensity and an accurate record of their frequency. The recommended frequency of va-
ginal examinations to assess the progress of cervical dilatation varies greatly among the
literature. The number and timing should be individualized for each pregnant woman, but
at least one assessment at the beginning of labour, one after the rupture of membranes
(to exclude cord or arm prolapse) and during the second stage of labour are commonly
needed. Normal evolution may be assessed by timing the total duration of each period.

The rate of progress of cervical dilatation may be calculated by comparing 2 successive
vaginal examinations. A rate of 1cm/hour during the active phase of labour has been ac-
cepted as the cut-off value between normal and abnormal progress of labour. However,
many women with slower rates of cervical dilatation proceed to births with normal out-
comes. The partogram is a simple tool that has been adopted to record the progress of la-
bour. This graph allows health providers to recognize failure of progress at a glance. Evi-
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dence from observational studies, as well as, from a cluster randomized controlled trial
conducted by the Word Health Organization, has shown a reduction of the incidence of
prolonged labour, the intrapartum stillbirth and the cesarean section rate when an appro-
priate partogram is used. (http://www.who.int/reproductive-health/impac/Clinical_Princi-
ples/Normal_labour_C57_C76.html)

SECOND STAGE OF LABOUR

MATERNAL POSITION

The use of upright positions such as standing or sitting on a specially designed chair is
very frequent in different populations. However, in many hospitals women have used su-
pine positions for childbirth. Many randomized controlled trials have shown that the se-
cond stage of labour is shorter and severe pain is less frequent when the chosen position
was the upright posture. Abnormal fetal heart rate patterns were also decreased in this
group. The use of the upright position probably has not been widely accepted based on
the fact that it causes some inconveniences to birth attendants. In most cases, the wo-
man'’s choice regarding position should be supported.

EPISiOTOMY

Episiotomy has been the most accepted routine intervention during the second stage of
labour based on the belief that it involved many advantages for the woman and the baby.
Currently, there is good evidence that episiotomy should be practiced only when it is
necessary, and only three of every ten nulliparas require of this intervention. The so called
restrictive use of episiotomy is the standard practice nowadays and should be encouraged.
A policy of restrictive episiotomy was associated with a decrease of 12 % of posterior peri-
neal trauma complications and 26 % of the need of suturing.

THIRD STAGE OF LABOUR

ACTIVE MANAGEMENT OF THIRD STAGE OF LABOUR

Postpartum hemorrhage (PPH) is the leading cause of maternal mortality over the world.
The correct management of the third stage of labour and the prevention of PPH during this
period are considered a priority in order to decrease this cause of maternal morbidity and
mortality. Third stage of labour is defined as the period of time between the delivery of the
baby and the delivery of the placenta. The length of this stage and its subsequent compli-
cations depend on a combination of the length of time it takes for the placenta to separate
from the endometrium and the ability of the uterine muscle to expel it to the vagina. There
is strong evidence that the active management of the third stage of labour reduces the risk
of postpartum hemorrhage by more than 40 % . Currently, the Joint Statement of the Inter-
national Confederation of Midwifes (ICM) and the International Federation of Gynecology
and Obstetrics (FIGO) recommend this practice for all vaginal deliveries as a way to pre-
vent PPH in developed and developing countries. Active management of the third stage of
labour involves the administration of an oxytocic agent, early umbilical cord clamping and
controlled cord traction for delivery of the placenta. Oxytocin is the current drug of choice
for active management of the third stage of labour.
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CARE DURING THE IMMEDIATE PUERPERIUM

The mother and the newborn should remain with an adult and capable companion or a
qualified caregiver for the following 12 hours after birth.

Specifically, the mother should be observed during the first two hours postpartum because
this is the period with the highest likelihood to present a PPH. The most important obser-
vations include the measurement of the blood pressure, pulse, temperature, estimation of
blood loss and the confirmation of an adequate uterine contraction and involution.
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Intrapartum fetal surveillance
and management
of fetal distress

LABOUR H. P. van Geijn

INTRODUCTION

Methods for intrapartum fetal surveillance are:

1. Auscultation of the fetal heart beats with counting the fetal heart frequency.

2. Monitoring of uterine contraction and fetal heart rate patterns, so-called electronic fetal
monitoring (EFM) or cardiotocography.

3. Fetal scalp blood sampling (FBS) with assessment of the fetal acid-base balance.
4. Fetal oxygen saturation monitoring (fetal pulse oximetry).

5. Fetal electrocardiography.

Auscultation of the fetal heart rate provides only very limited information and is often in-
accurate. Certain fetal heart rate abnormalities as late decelerations, a silent or monoto-
nous pattern may remain unnoticed. Next, in obstetric practice it is very difficult to adhere
to the guidelines as recommended by ACOG (American) and RCOG (English) for listening
to the fetal heart: i.e. for a minimum of 60 seconds every 15 minutes during the first and
every 5 minutes during the second stage of labour. However can be an acceptable method
in developing countries.

EFM currently is the standard technique to monitor the fetal condition in the presence of
any preconceptional, gestational of intrapartum non-physiologic respectively abnormal
condition (e.g. maternal hypertension, fetal growth restriction, twin pregnancy) or any
presenting abnormal sign (e.g. blood loss, meconium stained amniotic fluid, sudden absen-
ce of fetal movements). The first and most important prerequisite for adequate use of EFM
is to obtain good quality recordings of sufficient length.

Fetal scalp blood sampling, pulse oximetry and electrocardiotocography are surveillance
methods additional to EFM. The focus in this summary on guidelines for fetal surveillan-
ce will be on the techniques applied in EFM, and next how to classify and interpret the
maternal uterine contraction curve and the fetal heart rate pattern. Although they go to-
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gether and are strongly interrelated, for the sake of clarity, monitoring of the uterine acti-
vity and the fetal heart rate will be discussed separately.

UTERINE CONTRACTION MONITORING

TECHNIQUES

Awareness of uterine contractions can result from the patients perception, from manual
palpation of the uterus, or from external respectively internal electronic monitoring of
uterine activity. Electronic uterine contraction monitoring is an essential part of EFM.
Regrettably monitoring of uterine contractions is often omitted, particularly during the
second stage of labour, exactly the most critical period for the fetus regarding its condi-
tion. Uterine contraction monitoring deserves full attention of the attending midwife, resi-
dent or obstetrician responsible for and attending the process of labour and delivery.

EXTERNAL UTERINE CONTRACTION MONITORING

Uterine contractions can be recorded externally by a pressure sensitive device on the
mothers abdomen. Displacement of the toco-transducer is recorded by a change in
the shape of the maternal abdomen as a result from a uterine contraction. Other influ-
ences that may cause displacement of the transducer are maternal movements like posi-
tional changes, breathing and vomiting, and later on in pregnancy fetal kicking move-
ments, visible as sharp upward deflections on the tracing.

For adequate recording of uterine contractions it is essential to have sufficient tension on
the belt keeping the toco-transducer in place and to have the transducer adequately locat-
ed. Generally the best location is just below or just left/right from the umbilicus. When the
transducer is placed next to or at the fundal height the transducer may slide-off during a
uterine contraction, which may even result in negative deflections in the tracing during
contractions. Awareness of this pitfall is particularly of importance when faced with an im-
minent early preterm delivery.

External uterine contraction monitoring in comparison with internal monitoring provides
only limited information. If used appropriately it informs reliably about the frequency of
uterine contractions. One cannot rely on the intensity and duration of contractions, nor
the length of the pauses between contractions.

INTERNAL UTERINE CONTRACTION MONITORING

Intrauterine pressure can be recorded by application of fluid-filled, tip-sensitive or trans-
ducer-tip catheters. Most catheters have a possibility for amnioinfusion.

Intrauterine catheters are blamed to have the associated risk of perforating the uterine
wall. It is, though, not the catheter itself but the rigid inserter guiding the catheter that may
perforate the uterus. This potential risk definitely can be avoided by taking care that the tip
of the inserter at introduction in the cervix always remains below the top of the operators
palpating fingers.

Intrauterine pressure monitoring has the advantage that accurate information can be ob-
tained on the frequency, intensity and duration of contractions, on the beginning and end
of a contraction, and on the tonus and duration of intervals (pauses) between contractions.
Next with currently available centralized systems uterine activity can be quantitated apply-
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ing analytic procedures calculating the Montevideo or Alxandria units. In this way trends
in uterine activity can be observed objectively and related to the progress of labour.

CLASSIFICATION OF UTERINE CONTRACTION PATTERNS

The classification of uterine contractions is very much dependent on the method applied
to monitor uterine activity. The various ways to observe uterine contractions are in order
of usefulness: a) the patients perception being the least sensitive, b) next comes manual
palpation, while ¢) internal monitoring is the most sensitive. The results from external
monitoring are very variable and are totally dependent on how adequate the technique is
being performed.

Uterine contraction curves as they are visible on paper tracings or electronic screens can
have various characteristics:

— Normally spaced regular and symmetric contractions at 2-3 minutes intervals (3-4 con-
tractions per 10 minutes).

— Skewed contractions with a delay in relaxation.
— Paired contractions with no pause between two successive contractions.

— Polysystole characterized by no return to the baseline-tonus between two contrac-
tions.

— Tachysystole characterized by an increased frequency of contractions (e.g. more than
5-6 per 10 minutes), often occurring in combination with uterine hypertonia.

— Tetanic contractions characterized by a high contraction frequency pattern, a substan-
tially elevated uterine tonus and no relaxation between contractions.

INTERPRETATION OF UTERINE CONTRACTION PATTERNS

Skewed and paired contractions may point to uterine fatigue. Tachysystole, particularly
when combined with uterine hypertonia is an indication of excessive uterine activity by
example due to uterine overstimulation from too high doses of oxytocin. Sufficient long
intervals (pauses) between contractions are essential to avoid deterioration of the fetal
condition during the process of labour and delivery. Injudicious use of prostaglandins or
oxytocin always should be avoided. The uterus should have sufficient time to relax in bet-
ween contractions in order to permit opening-up of spiral arteries occluded during the
contractions. Likewise the patient should not be stimulated to the extent of overactive
pushing during the second stage of labour.

Spontaneously increased uterine activity may result from intrauterine infection, fresh me-
conium or bleeding. The tetanic contraction pattern may be the first sign of a placental
abruption, even prior to manifestation of blood loss or observed changes in the fetal heart
rate pattern like decelerations or bradycardia.

FETAL HEART RATE (FHR) MONITORING

TECHNIQUES

Fetal heart rate signals can be obtained externally by placing an ultrasound transducer on
the maternal abdomen or an electrode on the fetal scalp.
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EXTERNAL FHR MONITORING

The fetal heart rate is recorded by an ultrasound transducer that emits and receives sound
waves. Changes in the frequencies of the sound waves (the Doppler-effect) correspond
with the frequency of the heart beats. Currently marketed monitors perform autocorrela-
tion to better identify timing of fetal heart beats.

The quality of the recorded tracing depends on correct direction of the sound beam to-
wards the fetal heart. Correct pointing to the fetal heart cannot always easily be reached as
in early pregnancy, in case of polyhydramnios or twins, or when the fetus is actively mov-
ing. At times repeated adjustment of the ultrasound transducer is necessary, requiring
constant attendance of an examiner. Very often externally obtained FHR recordings are of
moderate quality and do not fulfill the FIGO-criteria for an adequate tracing.

High frequency filtering of the received sound waves provides information on the move-
ments of the cardiac walls. Any moving object in the sound beam other than the fetal
heart may also lead to frequency changes in the sound waves. Pulsations in fetal and also
maternal vessels (aorta) may then be recorded. Recording of the maternal heart rate may
especially occur during the second stage of labour, especially after the birth of the first
twin. Frequently the mother then has an elevated ‘baseline’ heart rate frequency and dur-
ing pushing efforts heart rate increases mimicking ‘accelerations’.

Low frequency filtering of the emitted and received sound waves can provide information
on the presence of fetal body movements, which will then be recorded on the cardiotoco-
graphic tracing.

INTERNAL FHR MONITORING

A scalp electrode is placed which records the fetal electrocardiogram. Electronic proces-
sing of the FECG signal, in particular recognition of the R-peak, forms the basis for recor-
ding the fetal heart frequency.

CLASSIFICATION OF FETAL HEART RATE PATTERNS

Many systems have been proposed to classify fetal heart rate patterns. The most widely
accepted system has been presented by Rooth and colleagues. Their proposal has been
the result of consensus development and is adopted by our international organisation
FIGO. These FIGO guidelines for fetal monitoring define fetal heart rate patterns as nor-
mal, suspicious or pathological. Simplified characteristics for the intrapartum period are:
NORMAL PATTERN

— Baseline fetal heart rate 110-150 beats/min.

— Amplitude of baseline variability 5-25 beats/min.

— Presence of periodic accelerations.

— Absence of decelerations, or occasional decelerations of very short duration during a
contraction and no other FHR abnormalities.

SUSPICIOUS PATTERN

— Baseline heart rate above 150 or between 100-110 beats/min.

— Amplitude of variability 5-10 beats/min for more than 40 minutes.
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— Amplitude of variability over 25 beats/min.
— Absence of accelerations for more than 40 minutes.

— Presence of variable decelerations.

PATHOLOGICAL PATTERN

— Baseline heart rate below 100 or above 170 beats/min.

— Persistent heart rate variability less than 5 beats/min for more than 40 minutes.
— Severe variable, prolonged or late decelerations.

— A sinusoidal pattern.

INTERPRETATION OF FHR PATTERNS IN RELATION TO THE UTERINE
CONTRACTION CURVE

First of all good quality tracings of sufficient length (at the minimum 30 minutes) are ne-
cessary. External recordings often fail to produce good quality tracings, particularly in la-
bours from twin pregnancies.

Next it is of utmost importance to avoid excessive uterine activity. There is a definite as-
sociation between a decreased fetal umbilical artery pH respectively base excess and uter-
ine overstimulation. Sufficient relaxation time between uterine contractions in case of
stimulation or augmentation of uterine contractions prevents avoidable fetal distress and
unnecessary obstetric interventions.

Following observation of the uterine contraction curve, assessment of the baseline fetal
heart rate is the first —and the crucial— step in the interpretation of a fetal heart rate trac-
ing. The assessment of the baseline is most easy during FHR-pattern A, present during a
quiet sleep state of the fetus. Regrettably the pattern A characterized by a stable baseline,
normal variability, absence of accelerations and no decelerations often is not easily recog-
nizable, particularly at the advanced stages of labour.

When assessment of the baseline is difficult, one should not strive for it. One should be
aware of possible fetal distress since a baseline («the line one thinks there is») may not be
present due to recurrent decelerations or a marked increase in variability (the so-called
saltatory pattern).

Early decelerations, said to be associated with fetal head compression, should not be con-
fused with variable decelerations occurring simultaneous with contractions. The original
definition of an early deceleration includes uniform U-shape occurrence, a begin after the
start and finish before the end of a uterine contraction and a lowest heart frequency (the
deepest point of the deceleration) not below 100 beats/min. From this description it is
clear that in principle early decelerations are not or at most are very rarely present during
the process of labour and delivery. Variable decelerations are the predominant type du-
ring the first stage of labour and are more frequently present when labour progresses for-
ward to full dilatation. Features of variable decelerations to look for:

— The baseline heart rate between the decelerations.
— Variability in the baseline heart rate.

— Variability during the decelerations.

— Duration of the decelerations.

— Lowest heart rates during the decelerations (the depth).
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— Duration and steepness of return to the baseline FHR level

— The lag-time, which is the time-interval between the peak of the contraction and the
deepest point of the deceleration, indicating the ‘late character’ of a deceleration.

— Presence of increases in the heart rate at the beginning and the end of the decelera-
tions («shouldering»).

— A prolonged increase in the FHR following the decelerative phase («overshoot»).

— The time intervals between successive variable decelerations.

Variable decelerations most likely result from (partial, complete) occlusion of the umbilical
cord. The fetal heart rate increases at the beginning and end of a variable deceleration can
be explained by occlusion of the vein, while the decelerative phase can be explained by
occlusion of one or both arteries simultaneous with the vein. Overshoot is an ominous
sign, particularly when accompanied in the remaining tracing by low variability and ab-
sence of accelerations, and may be the result from cardiac decompensation.

A normal baseline FHR, normal variability and presence of periodic accelerations are the
«hallmarks» of fetal well-being. Accelerations with a duration of more than 15 seconds and
an amplitude of more than 15 beats simultaneous with fetal body movements indicate a
good fetal condition. Accelerations in relation to fetal movements vary in shape, are asym-
metric and occur at irregular intervals.

Increases in the FHR simultaneous with uterine contractions lacking these criteria should
alert for an endangered fetal condition or may be the result from recording the maternal
heart rate. Particularly during the second stage the maternal heart rate will be elevated,
often even in a range above 100 beats/min and will further increase during pushing. The
so-called monotonous pattern characterized by increases in the heart rate at very regular
intervals (particularly when in relation to uterine contractions), low variability and a more
or less symmetric shape of the heart rate increases may easily be misinterpreted and may
lead to false reassurance concerning the fetal condition. The monotonous pattern may be
the result of repetitive umbilical vein occlusions, repetitive overshoot or recording the in-
creases in the maternal heart rate during pushing efforts.

ADDITIONAL METHODS

FETAL SCALP BLOOD SAMPLING (FBS)

FBS permits reliable assessment of the fetal blood acid-base status. Capillary blood from
the fetal scalp usually correlates well with the arterial values. Regular application of FBS
leads to fewer obstetric interventions in particular to fewer cesarean sections. The tech-
nique, though, is not very much liked since it is invasive, cumbersome and provides only
a spot-check. It is not used in many institutions and may in future be replaced by intrapar-
tum fetal electrocardiography.

FETAL PULSE-OXIMETRY

Monitoring of fetal oxygen saturation is done by applying a reflectance oxygen saturation
transducer against the fetal cheek. Particularly fetal movements prevent recruitment of a
continuous signal. Although it has been demonstrated that this technique leads to fewer
obstetric interventions for fetal distress, it has not lead to a decrease in the overall obstet-
ric intervention rate.
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FETAL ELECTROCARDIOGRAPHY

Intrapartum fetal electrocardiography contrary to pulse oximetry has the advantage that it
makes use of an already widely instituted technique, namely intrapartum FHR monitoring
applying a scalp electrode. Instability in the ST segment of the electrocardiogram and an
increase in the T/QRS ratio are signalised using the STAN-method. The overall conclusion
from the first large cohort studies point to potential benefits: less obstetric interventions
for fetal distress, a decreased incidence of severe asphyxia and a diminished need for
scalp blood sampling.

REFERENCES

1

. ACOG Practice Bulletin number 70. Intrapartum fetal heart rate monitoring. Obstet Gynecol. 2005; 106:

1453-60.

. Bakker PC, Colenbrander GJ, Verstraeten AA, van Geijn HP . The quality of intrapartum fetal heart rate

monitoring. Eur ] Obstet Gynecol Reprod Biol. 2004; 116: 22-7.

. Bakker PC, Colenbrander GJ, Verstraeten AA, van Geijn HP . Quality of intrapartum cardiotocography in

twin deliveries. Am ] Obstet Gynecol. 2004; 191: 2114-9.

. Bakker PC, Kurver PH, Kuik DJ, van Geijn HP. Elevated uterine activity increases risk of fetal acidosis at

birth. Am J Obstet Gynecol. 2007; 196: 313.e1-6.

. Cabaniss ML, ed. Fetal monitoring: interpretation. Philadelphia: Lippincott Company 1993.

. Freeman RK, Garite T], Nageotte MP. Fetal heart rate monitoring. Lippincott Williams & Williams

2003.

. Gillen-Goldstein J, Young BK. Overview of fetal heart rate assessment. UpToDate 2007.

. Hammacher K. Einfihrung in die Cardiotokographie. Boblingen: Hewlett Packard 1978; n.° 5953-

11109.

. Hon EH. An atlas of fetal heart rate patterns. New Haven: Harty Press 1968.

. Ingemarsson I, Ingemarsson E eds. Fetal heart rate monitoring; a practical guide. Oxford: Oxford Uni-

versity Press 1993.

. Melchior ], Bernard N. Second-stage fetal heart rate patterns. In: Spencer JAD, ed. Fetal monitoring.

Turbridge Wells: Kent Castle House 1989; 155-8.

. RCOG Evidence-based clinical guideline number 8. The use of electronic fetal monitoring. Royal College

of Obstetricians and Gynaecologists 2001.

. Rooth G, Huch A, Huch R. Guidelines for the use of fetal monitoring. Int ] Gynaecol Obstet. 1987; 25:

159-67.

. Steer LJ, Danielan PJ. Fetal distress in labor. In: James DK, Steer P], Weiner CP, Gonik B, eds. High risk

pregnancy, management options. London: Saunders, 1994.

. Van Geijn HP. Developments in CTG analysis. In: Gardosi |, ed. Intrapartum surveillance. Baillieres Clin

Obstet Gynaecol. 1996; 10: 185-209.

. Van Geijn HP, Copray FJA eds. A critical appraisal of fetal surveillance. Amsterdam: Elsevier 1994.

222 RECOMMENDATIONS AND GUIDELINES OF PERINATAL MEDICINE



Induction of labour

M. Tajada Duaso | B. Carazo Hernandez | L. Ornat Clemente | E. Fabre Gonzalez LABOUR

INTRODUCTION

Induction of labour is defined as the initiation of labour by medical or surgical methods
before the spontaneous onset of labour leading to birth of the baby. This includes both
women with spontaneous rupture of the membranes or intact membranes but who are
not in labour.

Induction of labour is indicated when in this way a better perinatal result for both mother
and infant should be expected than from a wait-and-see approach. The process of induc-
tion of labour should only be considered when vaginal delivery is felt to be the appropriate
route of delivery, and thus spare the mother from the trauma of a caesarean section.

INDICATIONS

Induction of labour is indicated when it is felt that the benefits of finishing pregnancy out-
weigh the potential maternal and fetal risks of continuing with gestation if there are not
contraindications for induction and the best conditions for labour and delivery can be
provided. These are the most common therapeutic indications:

1. Medical and pregnancy complications.

Prelabour rupture of membranes at term.

Some maternal diseases (diabetes, hypertension...).
Chorioamnionitis.

Evidence of fetal compromise.

Intrauterus fetal death.

Prolonged pregnancy.

© N o Uk D

Logistic factors (e.g. long distance from hospital, history of rapid labour...).
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RISKS

Labour induction is an active procedure with potential risks for the mother and foetus.
Some of the possible risks are!- 23

1. Increased rate of operative vaginal delivery, caesarean birth.
Excessive uterine activity.

Abnormal fetal heart rate (FHR) pattern.

Uterine rupture.

Maternal water intoxication (rare).

Delivery of preterm infant due to incorrect estimation of dates.

NS A D

Cord prolapse with artificial rupture of membranes.

CONTRAINDICATIONS

1. Previous classical cesarean section, inverted-T or unknown uterine incision.

2. Previous uterine surgery involving entry of the uterine cavity (except the segmentary
caesarean surgery).

Previous uterine rupture.

Active genital herpes.

Presence of placenta previa.

Transverse lie or any other labour contraindication.

Invasive carcinoma of the cervix.

© N o Uk W

Absence of fetal wellbeing.

INDUCTION PREREQUISITES

1. Each service must use accurate induction protocols and policies.

2. Informed consent should also be obtained from patients. Previously, we must explain
to them the risk factors of this procedure (obstetrical risk, advantages and limitations of
local maternity care services).

3. Before induction begins, the indication and the method of induction for every patient
must be clearly established.

4. Precise gestational age and the Bishop score of the cervix must be established. Diffe-
rent reports about labour induction show that the ripeness of cervix is the most impor-
tant predictor of success*. A Bishop score of =6 is considered favourable and is likely
to result in successful labour induction (table 1).

For induction of labour the following points must be available:

1. A qualified registered nurse familiar with the effects of induction agents must be able
to recognize foetal or maternal complications, and initiate and evaluate electronic foe-
tal surveillance.
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Table 1. Modified Bishop’s score®.

Score
Parameter 0 1 2 &
Dilatation <1 1-2 2-4 >4
Cervical length >4 2-4 1-2 <1
Station -3 -2 —1/0 +1/+2
Consistency Firm Average Soft —
Position Posterior Mid/Anterior — —

2. Wherever induction of labour happens, facilities should be available for continuous
foetal heart rate and uterine monitoring.

3. Foetal wellbeing and uterine monitoring should be established prior to induction of
labour. For women who are healthy and have had an uncomplicated pregnancy the
evaluation of foetal well-being after the administration of vaginal prostaglandins should
include an initial continuous electronic foetal monitoring and once normality is con-
firmed intermittent monitoring can be used. When oxytocin is being used for induction
or augmentation of labour continuous electronic foetal monitoring should be used.

The process of induction of labour should only be considered when vaginal delivery is felt
to be the appropriate route of delivery. Nevertheless compared with spontaneous labour,
induction is associated with twice the risk of caesarean section. This way, conditions
which may affect the safety and efficacy of induction of labour (e.g. previous caesarean
section) should also be considered.

For women who are healthy and whose pregnancy was not complicated, induction of la-
bour with vaginal prostaglandin E, agents can be done on antenatal wards, prior to the
active phase of labour. However, induction of labour of women with recognised risk factors
such as previous caesarean section or suspected foetal growth compromise, induction
process should not happen on an antenatal ward and the clinical discussion about the
method of induction and timing, should take place.

METHODS OF INDUCTION OF LABOUR

There are a variety of methods that can be used to induce labour. You can use one or all of
the methods described below according to cervical favourability. There are pharmacologic
and non pharmacologic approaches to cervical ripening and labour induction.

NON PHARMACOLOGIC

SEXUAL INTERCOURSE

Sexual relations usually involve stimulation of the breast and nipples, which can promote
the release of oxytocin. With penetration, the lower uterine segment is stimulated, that
results in a local release of prostaglandin. Female orgasms have been shown to conclude
uterine contractions, and human semen contains prostaglandins, which are responsible
for cervical ripening (evidence level B)®.
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BREAST STIMULATION

Breast massage and nipple stimulation have been shown to facilitate the release of oxyto-
cin from posterior pituitary gland. The most commonly prescribed technique involves
gently massaging the breast or applying warm compresses to the breasts for one hour,
three times a day. However, the evidence is lacking to support breast stimulation as a viable
method of inducing labour”.

MECHANICAL MODALITIES

All mechanical modalities share a similar mechanism of action, some form of local pres-
sure that stimulates the release of prostaglandins. The risk associated with these methods
includes infection, endometritis and neonatal sepsis. They have been associated with
bleeding, membrane rupture and placental disruption.

® Hygroscopic dilator, they absorb endocervical and local tissue fluids, causing the device
to expand within the endocervix and providing controlled mechanical pressure.

® Folley catheter (26 Fr), or specifically designed balloon devices can be used.

These methods are effective for cervical ripening in women with an unfavourable cervix
(evidence level A).

SURGICAL METHODS

* Membrane sweeping, it causes an increase on activity of phospholipasa A, and prosta-
glandin F,, as well as mechanical dilation of the cervix which releases prostaglandins.
Membrane sweeping means that the doctor or the midwife insert the finger through the
internal cervical ostium and move it in a circular direction to detach the inferior pole of
membranes from the lower uterine segment. The technique is not associated with an
increase in maternal or neonatal infection, but it is associated with high levels of dis-
comfort during the procedure and bleeding (evidence level C)8.

* Amniotomy, it is hypothesized that amniotomy increases the production of, or cause a
release of, prostaglandins locally. Risks associated with this procedure include umbilical
cord prolapse or compression, maternal or neonatal infection (vertical transmission of
HIV could be increased after the amniotomy), fetal heart rate deceleration, bleeding
from low-lying placenta and possible fetal injury. The evidence does not support its use
alone for induction of labour (evidence level A)°.

PHARMACOLOGIC

PROSTAGLANDINS

They should be used in preference to the use of oxytocin when induction of labour is un-
dertaken in unfavourable cervix (Bishop <6). In that case, the use of prostaglandins ana-
logs markedly enhances the success of induction.

Misoprostol

It is a synthetic prostaglandin E; (PGE,) analogue that has been found to be a safe and
unexpensive agent for cervical ripening, although it is not labelled in to many countries for
that purpose. When given orally, it is rapidly absorbed by gastrointestinal tract. The peak
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concentration and half- life of misoprostol acid (the active metabolite) are 12 and 21 mi-
nutes, respectively. The total systemic bioavailability of vaginally administered misoprostol
is three times grater than that of orally. Misoprostol is associated with significantly lower
overall rate of caesarean section, a higher incidence of vaginal delivery with 24 hours of
application and reduced need of oxytocin augmentation. But, it also has been associated
with an increased induction of tachysystole!®. Moreover, maternal outcomes, such as a
need for caesarean delivery because of FHR abnormalities, the arrest of labour or the need
for terbutaline/ritrodine administration, were not significantly different between the miso-
prostol group and the dinoprostone and oxytocin control group. Although the incidence of
meconium staining was found in some studies to be higher with misoprostol, overall neo-
natal outcomes include the frequency of meconium aspiration syndrome, the incidence of
5 minutes Apgar score below 7 and rate of neonatal resuscitation or admission to a neona-
tal intensive care unit, showed no significant difference between groups. Other complica-
tions resulting for misoprostol use include uterine rupture and foetal device, but not at
rates higher than in control subjects. The use of misoprostol in women with prior cesarean
birth has been associated with an increase in uterine rupture. Maternal effects like nausea,
vomiting or diarrhoea are uncommon (evidence level A).

The primary advantage of misoprostol is the low cost and convenience. The optimal regi-
men for it is 50 mcg applied in the posterior vaginal fornix every 4 hours, using a maxi-
mum of six doses. It is an effective dosage for labour induction and has less adverse
effects and complications than 100 mcg vaginally dose. In a closely supervised hospital
setting with adequate monitoring, 100 mcg oral misoprostol has the potential to induce
labour as safely and effectively as its 50 mcg vaginal analogue. As oral use of the drug is
easier for both, the patient and the doctor, oral misoprostol will probably be more prefe-
rable than the vaginal route'!'. Continuous fetal monitoring is currently recommended for
at least 3 hours after misoprostol application. When oxytocin augmentation is necessary,
a minimal interval of three hours is recommended after the last dose.

Dinoprostone (PGE,)

Administered intravaginally or intracervical it is the pharmacologic agent most widely
used for ripening the cervix. Prostaglandins alter the extracellular substance of the cervix,
and PGE, increase the activity of collagenasa in the cervix. They cause an increase of elas-
tase, glycosaminoglycan, dermatan sulphate and hyaluronic acid levels in the cervix. A
relaxation of cervical smooth muscle facilitates dilatation. Finally protaglandins allow for
an increase in intracellular calcium levels, causing contraction of myometrial muscle.

Dinoprostone should be administered with the patient in or near labour and delivery suite.
The patient should be monitored for a further 30 to 120 minutes. Currently, two PG analog
are available for the purpose of cervical ripening, the gel containing 0,5 mcg of dinopros-
tone and its optimal interval of administering another dose is six hours. The manufacturer
recommends that no more than three doses be administrated per 24 hours, PGE, vaginal
insert contains 10 mcg of dinoprostone and provides a lower constant release of medica-
tion (0,3 mcg per hour) than gel. Its efficacy is similar, and it is inserted and removed more
easly if uterine hyperstimulation occurs. The vaginal insert placement seems to be safe for
the mother and the newborn.

Extensive use of dinoprostone for cervical ripening has not revealed any serious adverse
reactions. Risks associated include uterine hyperstimulation and maternal side effects
such as nausea, vomiting, diarrhoea and fever.

End points for ripening include stage uterine contractions, a Bishop score of 8 or higher, or
a change in maternal or fetal status.
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OXYTOCIN

As pregnancy progresses, the number of oxytocin receptors in the uterus increases. OXy-
tocine activates the phospholipase C-inositol pathway and increases intracellular calcium
levels, stimulating contractions in myometrial smooth muscle.

Once the cervix is riped, oxytocin is still the favoured pharmacologic agent for induction
of labour. It should not be started from 6 hours after administration of vaginal pros-
taglandins. In women with intact membranes amniotomy should be performed where
never feasible prior to initiate oxytocin induction. When induction of labour is undertaken
with it, the recommended regimen is a starting dose of 1-2 milliunits per minute, in-
creased at interval of 30 minutes or more. The minimum dose possible should be used.
Adequate contractions may be established at 12 milliunits per minute. The maximum
dose is 20 milliunits per minute. To be delivered through a syring drive or via an infusion
pump with a non return valve. To reduce error, a standard dilution shoul always be used.
Suggested standardised dilutions and dose regimens include 30 Ul oxytocin in 500 ml of
normal saline, hence 1 ml/h = 1 milliunit oxytocin per minute, however, 10 Ul oxytocin in
500 ml of normal saline hence 3 mil/h = 1 milliunit oxytocin per minute.

Oxytocin has many advantages, it is potent and easy to withdraw, it has a short half-life
(one to five minutes) and is generally well tolerated. Dose-related adverse effects may
occur, however, because oxytocin is close to vasopressin in structure, it has an antidiuretic
effect when it is given in high dosages; thus, water intoxication is a possibility in prolonged
inductions.

Uterine hyperstimulation and uterus rupture may also occur. It is for these circumstances the
importance of continuous FHR monitoring. If a worry FHR occurs during induction, the oxy-
tocin dosage can usually be lowered rather than stopped completely. Induction using oxyto-
cin has side effects, but because the drug does not cross the placental barrier, no direct foetal
problems have been observed.

When the labour induction fails or there exists a change in the maternal or foetal status it
is necessary to do a caesarean section; it may be the end of this procedure.

CERVIX

Bishop <6 Bishop >6

Pre-induction
PGE2/Misoprostol/non pharmalogic

Amniotomy + Oxytocin
A

Bishop <6

Bishop > 6

Guideline for the induction of labour. June 2001. National Institute for Clinical Excellence.
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INTRODUCTION

In 1972 the World Health Organization (WHO) defined «preterm born» as the outcome of
a pregnancy under 37 weeks, considering gestational age from the very last menstruation
date to birth. A dow weight born» is a neonate with a weight under 2.500 g, independent-
ly of the chronological age.

These terms are usually used with the same meaning but in fact they are different. This is
difficult when the last menstruation date is unknown, particularly in developing countries,
where ultrasound application is not universal and weight is extensively measured because
of its easiness. Both of them are considered as risk factors which increase the possibility of
perinatal morbi-mortality.

Giving birth preterm is a major cause of morbidity for pregnant women, and it is the single
largest cause of mortality and morbidity for newborns. Severe morbidity, especially respi-
ratory distress syndrome, intraventricular haemorrhage, bronchopulmonary dysplasia and
necrotising enterocolitis, are far more common in preterm infants than in term infants.
Long-term impairments such as cerebral palsy, visual impairment and hearing loss are
also more common in preterm infants.

The scientific community has worked on many treatments to lower the rate of preterm
birth; however, its incidence has remained stable around 7% of all pregnancies over the
past two decades.

In spite of the long list of risk factors known to be associated to preterm birth, as shown in
the previous chapter, only around 25-30% of preterm deliveries have any of them. If we
analyze every single factor we reach the conclusion that most of them cannot be avoided
or that they are very difficult to eliminate, so primary prevention is unsuccessful. For-
mal risk scoring for preterm birth (using published scoring systems) offers no advanta-
ges over careful clinical assessment, carries several risks of its own, and cannot be re-
commended.
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Clinical parameters such as progressive cervical modifications, uterine activity, vaginal
bleeding or changes in the vaginal pH are used to diagnose preterm birth. They are more
available than lab markers, especially in developing countries. There are several biochemi-
cal markers reflecting the inflammatory condition of choriodecidual and cervical tissue.
The first and perhaps the most studied cervical inflammatory mediator is foetal fibronec-
tin. The detection of foetal fibronectin in cervicovaginal secretions has been suggested to
be useful in the prediction of preterm labour. However, in view of its poor specificity and a
relatively high false positive rate, it is not recommended for routine screening of the gen-
eral obstetric population!. However, recent systematic reviews conclude that, for women
with symptoms of preterm labour, cervicovaginal foetal fibronectin is useful in predicting
preterm birth.

EARLY MANAGEMENT

Women have been given much advice on how to reduce their risk of preterm birth (eg re-
duce paid/unpaid work, give up smoking, stop sexual activity, bed rest). While achieving
some of these goals may well be beneficial (eg. stopping smoking) such advice is often
unrealistic and may itself cause stress or even hardship:

® There is no conclusive evidence that reducing household work, reducing or stopping
sexual activity, restricting normal physical activities, or resting in bed at home is effec-
tive in preventing preterm birth.

® There is no evidence that paid work increases the incidence of preterm birth, although
there is some evidence of a link between very strenuous workloads and preterm birth.

® When pregnant women whose working conditions meet the criteria for occupational
fatigue seek a change in work or conditions, practitioners should support this request.

* Women planning to maintain, or begin, regular strenuous exercise in pregnancy should
be advised that this may increase the risk of preterm birth and low birth weight.

Current evidence suggests that there is no justification for treatment during pregnancy, in
order to reduce the incidence of preterm birth, of carriers of either: a) bacterial vaginosis?,
or b) group B streptococcus’.

ADVICE FOR WOMEN

Currently, it would seem wise to advise women, and especially those deemed to be at risk
of preterm labour, to seek professional advice promptly, when they experience contrac-
tions that have a hallmark of regularity in them. It may be important to emphasise that
regularity, is more important than the experience of pain. It is inevitable that in some of
these women contractions will have ceased by the time the advice is obtained and that in
others contractions will subside spontaneously irrespective of what is done. However, this
needs to be offset against the risks of failing to recognise preterm labour before advanced
cervical dilatation has occurred.

Equally, one should recommend that women who experience watery discharge that can
herald ruptured membranes preterm, especially if it occurs before 35 weeks, should
promptly seek assistance at a clinic or labour ward.
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ANTENATAL BED REST

Traditionally, bed rest has been thought to provide benefits to both the pregnant woman
and her baby. Hypothesised benefits include increasing uterine blood flow, relieving pres-
sure on the cervix, and improving placental transfer of nutrients. Known hazards of bed
rest include an increased risk of venous thrombosis, pulmonary embolism, and negative
psychosocial effects. Hypothesised hazards include the possibility of increased electi-
ve preterm delivery to end a situation that could be becoming intolerable to the woman.
Antenatal hospitalisation for bed rest has not been shown to decrease the rate of preterm
birth, or to improve perinatal outcome. It may have adverse effects on women, and should
be avoided wherever possible.

CERVICAL CERCLAGE

Cervical incompetence, defined as «uterus inability for holding the foetus until viability», is
indicative to make a cerclage. This intervention has proved effectiveness in high risk pa-
tients, not reducing preterm deliveries rate but improving neonatal survival.

Diagnosis is based on history of one or more second term abortions, with foetal mem-
branes rupture, generally before starting of labour, absence of haemorrhage and minor
pain. At clinical exploration we find dilated cervix with membranes showing out of the
cervical orifice («sandglass clock») or broken with foetal parts in vagina.

The largest multicentred randomised trial of cervical cerclage suggests that if women have
a previous history of three or more early deliveries they are particularly likely to benefit
from cervical cerclage. The results from this trial suggest that for women who have a his-
tory of second trimester miscarriages or preterm births, cervical cerclage may prevent one
preterm delivery for every 25 women who undergo the procedure®.

Probably, the most efficient measure for preventing ascending genital infections in cases
of recurrent late abortions and early prematurity is to establish a total barrier within the
cervical canal by «Early Total Cervix Occlusion (ETCO)»° (see chapter 21).

TOCOLYSIS

Tertiary prevention involves tocolysis of the patients with preterm birth threat. Due to that
most of primary and secondary measures are not efficient enough; prevention is currently
based on stopping the uterine contractions once they have appeared.

The main problem is how to know if the preterm birth threat is real or not. That is why so
many times, though the diagnosis doubt is reasonable enough, to apply tocolysis is highly
advisable. It is thought that up to a 50 % of patients with regular contractions and diagno-
sis of preterm birth threat would have a term birth without treatment.

Maybe tocolysis does not decrease prematurity rates, but prolongs gestation and improves
neonatal survival by the use of corticoids to mature the lungs of the foetus and the possi-
bility to refer the labour to a center with neonatal intensive care unit. There are two cir-
cumstances in which a relatively small prolongation of pregnancy is likely to confer mea-
surable benefits in terms of morbidity and mortality:

® When it occurs at a gestational age in which every day or week gained confers a subs-
tantial benefit (for instance between 25 and 27 weeks).

® When the time gained is sufficient to institute measures that by themselves can improve
infant outcome.
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Tocolysis should be considered in all women experiencing very preterm labour with a
view to:

® Prolong gestation at gestational ages that offer little hope for intact infant survival.
® Facilitate the use of corticosteroids to enhance pulmonary maturity.

® Transport mother and foetus to a centre with appropriate facilities for care at and after
birth.

Tocolysis to inhibit preterm labour should not be undertaken:

e [f the mother’s condition warrants delivery as soon as possible.

e If the likelihood of intact survival of the infant cannot be altered by prolongation of preg-
nancy or by any measure that can be taken in the meantime.

® When foetal maturity is considered to be sufficiently guaranteed to forego the effects of
corticosteroid administration to the mother.

® In the presence of clinical chorioamnionitis or uterine infection.

BETAMIMETIC DRUGS

Betamimetic agents, or (-agonists, are probably the most widely used tocolytics in pre-
term labour. All betamimetic agents are chemically and pharmacologically related to the
catecholamines, and all act by binding to B-receptors that are present on cell membranes
in the uterus and in many organs throughout the body. The occupation of B-receptors acti-
vates adenylate cyclase through a guanine nucleotide regulatory protein to convert ade-
nosine 5’-triphosphate to cyclic adenosine 3’,5’-monophosphate (CAMP), it then acts as an
intracellular messenger. Increases in cCAMP relax smooth muscle. Stimulation of B-recep-
tors is responsible for actions such as an increase in heart rate and stroke volume,
relaxation of intestinal smooth muscle and lipolysis. Also, B-stimulation mediates glyco-
genolysis and relaxation of smooth muscle in the arterioles, the bronchi and the uterus.

Ritodrine and terbutaline are the most common drugs used for prevention of preterm
delivery. Ritodrine is administrated intravenously or orally. Intravenously, in continuous
perfusion, starting with 50 pg/min, and increasing 50 pg/min every 15 minutes until uter-
ine contractions stop. Maximum dose recommended is 360 pg/min or when mother heart
rate exceeds 120 bytes per minute. As betamimemetic drugs are powerful agents with
adverse effects that are related to the dose administered, this would seem to be unde-
sirable. It has, therefore, been proposed to lower the infusion rate as soon as uterine in-
hibition is achieved to a level that is sufficient to maintain uterine inhibition. Oral admi-
nistration (10 mg every 4-6 hours, maximum 120 mg/day) has not proved efficacy in
maintenance management and only should be administrated if contractions do not let
the mother rest. Terbutaline can be administrated orally (2,5 mg/4-6 h), subcutaneously
(0,25 mg/20 min) or intravenously.

It has been known for some time that continuous administration of betamimetic agents
results in a loss of efficacy. This is attributed to down-regulation of the B-receptors and
desensitisation of the adenylate cyclase activity. It may be possible to overcome this prob-
lem by alternative regimens of drug administration, such as intermittent or pulsatile ad-
ministration but the evidence that this is clinically useful is far from conclusive.

Heart frequency, breath frequency, blood pressure and liquid balance (income and expen-
diture) must be controlled. If thoracic pain or arrhythmia appears we must do an electro-
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cardiogram and stop the perfusion, because a heart attack may happen. Another serious
complication is acute lung oedema. In order to prevent it we will reduce sodium chloride
intake and liquid volume. It is advisable to measure of serum glucose every 12 hours or
every 2 hours if patient is diabetic. Contraindications: a) hyperthyroidism, b) cardiac dis-
ease, and ¢) poorly controlled diabetes mellitus®.

OXITOCINE ANTAGONIST

Atosiban is a therapeutical agent which competes with oxitocine for miometrial and de-
cidual receptors. This molecule is selective for miometrium, so its side effects are minimal.
Start dose is 6,75 mg in bolus intravenously, it is followed by doses of 300 pg/min du-
ring 3 hours and finally 100 pg/min during 45 hours. Although its efficacy is waiting to be
demonstrated, at the moment it seems similar to ritodrine. The major problem of this
drug for developing countries is its high price.

CALCIUM CHANNEL BLOCKERS

They prevent the influx of extracellular calcium ions into the myometrial cell and are non-
specific for uterine as opposed to other smooth muscle cells. Several such agents have
become available over the years, but only one, nifedipine, has been applied to the treat-
ment of preterm labour. Nifedipine is the calcium channel blocker most used to prevent
preterm labour although there is not enough evidence to use it for this indication. Start
dose is 30 mg, following 20 mg/4 h during 24 h, and then maintenance with 10 mg/8 h.
Main side effect is low blood pressure, detrimental for both, mother and foetus.

PROSTAGLANDINE SYNTHESIS INHIBITORS

There is substantial evidence that an increase in uterostimulating prostaglandins is of
critical importance in the onset and maintenance of labour. Suppression of endogenous
prostaglandin synthesis is therefore a logical approach to inhibition of preterm labour.
There have been numerous inhibitors that have been used to treat preterm labour, but the
most widely used has been Indomethacin.

Indomethacin action is competitive and reversible. It is an effective drug for delaying deli-
very at least 48 h in pregnant women less than 32 weeks. Starting dose is 100 mg rectal or
50 mg oral, following 25-50 mg/4-6 h orally during maximum 48 h. It can’t be used in gas-
trointestinal ulcer, coagulation diseases, asthma and allergy to aspirin. It cannot be used in
pregnancies over 32 weeks, and during not more than 48-72 h, because the risk to cause
oligohydramnios (which is reversible stopping the administration) and foetal ductus arterio-
sus closure. The occurrence of ductal constriction has been related to gestational age (the
younger the foetus the lower the risk), so that this effect is less marked at the gestational
ages in which the infant is more likely to benefit from prolongation of pregnancy.

MAGNESIUM SULPHATE

Magnesium competes with calcium, so a decrease of intracellular calcium reduces uterine
contractility. However, there is actually little solid information on the mechanism by which
magnesium sulphate administration may affect uterine contraction in preterm labour. This
drug has several serious side effects, as cardiac arrest. In addition, its efficacy hasn’t been
demonstrated yet. Given the level of evidence on its effects, as well as the availability of
alternatives treatments, this cannot be recommended as a first line drug for the inhibition
of preterm labour.
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GLYCERYL TRINITRATE

It was recently reported to have some effects in the inhibition of uterine contractions in
preterm labour. It acts as a nitric oxide donor. Nitric oxide released by endothelial cells
acts as a natural vasodilator and there is evidence that it inhibits contractility in smooth
muscle. Whether it actually relaxes the pregnant uterus has not been clearly demonstra-
ted, however.

PRENATAL ADMINISTRATION OF PROGESTERONE FOR PREVENTING
PRETERM BIRTH

Progesterone is a hormone that inhibits the uterus from contracting and is involved in
maintaining pregnancy. The review of trials found that where progesterone was given (by
injection into the muscle in some studies and as a pessary into the vagina in another
study), there were beneficial effects, including prolonging the pregnancy, but there is insuf-
ficient information about potential harms”.

There are some treatments for the preterm labour that are not considered to be true toco-
lytic agents, but they have been reported to delay delivery or to improve the outcome of
the foetus. They are the antibiotics and the corticosteroids.

ANTIBIOTICS

In recent years a great deal of attention has been devoted to the possible infective origin
of preterm labour and to the potential of antimicrobial agents to either prevent preterm
labour or drastically alter its outcome. That attention has been spurred by evidence for a
microbial stimulation of intrauterine synthesis of uterotonic prostaglandins and for the
decline in intrauterine catabolism of prostaglandins in the presence of inflammation as
well as by the discovery of a whole range of inflammatory mediators known to trigger
biochemical mechanisms that enhance uterine contractility.

However, antibiotics should not be routinely prescribed for women in spontaneous pre-
term labour without evidence of clinical infection. There is currently no evidence that any
antibiotic regimen used as an adjunct to tocolytic treatment in preterm labour with intact
membranes provides substantial benefit, either in a worthwhile prolongation of pregnancy
or improved infant outcome?.

CORTICOSTEROIDS

Hormonal changes in the foetus before parturition are thought to prepare the various
organ systems for postnatal function. When birth occurs preterm, mortality is increased
and morbidity from a number of disorders is common due to dysfunction of a variety of
organ systems. Of particular importance is the development of the lungs that must take
over respiratory functions from the placenta following birth. Immaturity leads to the de-
velopment of respiratory distress syndrome (RDS), a major cause of mortality and mor-
bidity.

Benefits from corticosteroids are observed at all gestations below 34 weeks, independent
of foetal sex. Maximum respiratory benefit occurs when treatment is started more than
24 hours and less than 7 days before birth. The cerebral protective effect occurs even if
treatment is given for less than 24 hours before birth. At gestational ages beyond 33
weeks, the incidence of RDS as well as the associated mortality and morbidity, is low and
corticosteroids would have to be given to a large number of women to obtain significant
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benefits. The majority of obstetricians recommend its use at a later gestational time only
if there is suspected lung immaturity.

Two intramuscular doses of betametasone (12 mg/24 h) or 4 doses of dexametasone
(6 mg/12 h) are indicated in all pregnant women with preterm labour threat between 24
and 34 complete weeks. Beneficial effects start 24 hours after administration of the first
doses. Corticoids decrease neonatal respiratory distress syndrome, ventricular haemor-
rhage and neonatal mortality®.

It is common practice to administer repeat courses of corticosteroids if the pregnancy
continues for more than one week after the previous course. There are no data to support
this practice and it seems difficult to justify if there is no immediate threat of birth.

Maternal corticosteroid treatment should be considered in order to improve neonatal out-
come before all births at less than 34 weeks of gestation; for all causes of spontaneous and
elective preterm birth, including preterm prelabour rupture of the membranes and hyper-
tensive disorders of pregnancy.

Treatment should be commencing as soon as there is an indication that birth is imminent
(within a week) even when there is no plan to delay birth since the cerebral protective
effects occur even if birth is within 24 hours.

There are no absolute contraindications to the initiation of treatment, although further
delay of birth may be contraindicated in the presence of chorioamnionitis, foetal distress
or maternal bleeding and the management of diabetes may be more difficult.
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Chorioamnionitis

V. Cararach | X. Carbonell | J. Bosch LABOUR

INTRODUCTION

The chorioamnionitis (CA) is the inflammation of chorioamniotic membranes normally
caused by infection. Some authors reserve this name to the histological changes of CA,
and the name of Intraamniotic Infection (IAl) for the clinical picture!- 2. This is character-
ized by fever (usually =38 °C), maternal tachycardia (> 100 bpm), and signs of intrauter-
ine localization of infection as uterine tenderness, uterine irritability, vaginal secretion
with aspect of «pus» malodorous or not, fetal tachycardia (> 160 bpm), loss of fetal reacti-
vity in the NST and a low Fetal Biophysical Profile. In the blood analysis there is a maternal
leukocytosis > 15.000/mm?, accompanied by a % of non segmented leukocytes (band)
>5%, and a high C reactive protein level (CRP) (>20 mg/L). As could be an IAl without the
clinical described signs, we will use in this chapter the name of Clinical Chorioamnionitis
(CCA) to describe the typical clinical picture.

Their importance is that Intraamniotic Infection (IAl) that is the main cause of CCA, and
after Romero’s meta-analysis and other studies® # is accepted that has an important role
in Pre Term Premature Rupture of Membranes (PROM) and in Pre Term Labor (PTL) (near
30% of positive cultures in AF obtained by amniocentesis at admission in PROM without
signs of CCA, and near 10 % of PTL).

Their frequency is quoted in a wide range 0,5-11 % . In our Hospital in the last three years
from 11.498 deliveries 145 cases of CCA were detected (1,27 %), although this % is changing
for different groups of pregnancies: Preterm or Term, and with or without PROM (table 1).

CONSEQUENCES

CCA and IAI are that is the main causes of puerperal fever and exceptionally of the puer-
peral septic shock in the mother, but also of other maternal pathology as postpartum
hemorrhage produced by uterine atony, transfusion, DIC, pelvic abscess or wall abscess in
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Table 1. Frequency of CCA by groups of weeks of gestation, without or PROM.

Groups No PROM PROM
of gestacional age No CA A No CA CA
<28 63 (79,7 %) 15 (19,0 %) 8 (36,4 %) 14 (63,6 %)
28,0-<32 111 (87,4 %) 16 (12,6 %) 42 (66,7 %) 21 (33,3%)
32,0-<34 123 (96,85 %) 4(3,15%) 47 (79,7 %) 12 (20,3 %)
34,0-37 589 (99,33 %) 6 (0,67 %) 186 (94,6 %) 7(3,6%)
=37 9.390 (99,5 %) 40 (0,47 %) 781 (98,7 %) 10 (1,2%)
Total 10.276 (99,1 %) 81(0,9%) 1.064 (94,2 %) 64 (5,7 %)

case of cesarean section, and trombophlebitis. For the fetus and the newborn (NB) is im-
portant because is linked to an important neonatal morbidity as NN sepsis, but also
through the Fetal Inflammatory Response Syndrome (FIRS)® may increase rates of intra-
ventricular hemorrhage, periventricular leukomalacia, broncopulmonary dysplasia, patent
ductus arteriosus, and necrotizing enterocolitis, and all these pathologies increase the pos-
sibilities of handicaps in these babies® 7.

ETHIOLOGY

The first cause of clinical CCA is a ascendant infection with germs from lower genital tract
after PROM, although following Romero?, Asrat* and other studies, nowadays is admitted
that an important part of the Preterm PROM are caused by previous and sub clinical IAl
(table 2).

Table 2. % of cases with positive cultures in amniotic fluid
obtined by amniocentesis at admission®.

Autor Year Number de cases
Garite 1982 20/86
Broelzmizen 1985 15/83
Vinzileos 1986 12/54
Romero 1988 65/2212
Dudley 1991 29/79
Gauthier 1992 56/117
Romero 1993 42/110
Ayerbuch 1995 32/90
Carroll 1996 30/82
Total 301/811 (37,41 %)

238 RECOMMENDATIONS AND GUIDELINES OF PERINATAL MEDICINE



CHORIOAMNIONITIS | LABOUR | CHAPTER 27

But after PROM, CCA is more frequent (10-
60 %) depending of the weeks of gesta-
tion, the latency time and the manage-

Table 3. Microorganisms identified in cultures of AF, maternal
blood or placenta, in cases de Chorioamnionitis in two periods
1986-1991 y 2002-2004 with similar number of deliveries.

ment applied. Cases of CCA without PROM

can be possible by trans placental pass of vears 1986-2001 | 2002-2004
germs (Lysteriosis) although the coloniza- 47 52
tion through unruptured membranes can’t
be excluded. Monomicrobial 31(65,9%) | 40 (76,9%)
Polimicrobial 16 (34,1%) | 12 (23,1%)
From studies of Gibbs and Blanco? it is - -
known that the IAl can be produced by Aerobic bacteria 57 54
more than one germ may occur simulta- Gram (+) 38 (60,3%) | 28 (41,8%)
neously by aerobe and anaerobe microor- )
ganisms and by germs with high and low Streptococcus agalactiae 7 4
virulence? These last although don’t cause Streptococcus viridans 7 7
severe maternal or fetal infections, and
Enterococcus 5 6
they do not concern as others more aggres-
sive bacteria, it doesn’t mine that they are Gardnerella vaginalis 4 5
not capable to produce an inflammatory Stafylococcus aureus 3 1
response and perhaps PROM, Preterm la-
bor or FIRS. Streptococcus bovis 1 0
. Lysteria monocytogenes 1 3
In our Hospital between 2002 and 2004,
in 11.498 deliveries of a unique fetus, Streptococcus pneumoniae 0 1
we had 145 (1’27%) casgg of CCA, with Stafylococcus hemolyticus 0 1
42 cases of amniotic positive cultures of
known pathogen. Of them 40 (76,9 %) Gram (—) 19(30,2%) | 26 (38,8°%)
were monomicrobial and 12 (23,0 %) poli- Escherichia coli 19 19
microbial. 41,8 % of microorganisms were
aerobic Gram (+), and 38,8% aerobic Proteus mirabilis 2 4
Gram (—), as well as 16,4 % of anaerobes Morganella morgani 2 0
and 3% of yeasts (table 3). We compare in
this table two periods before and after the Haemophilus influenzae 2 0
systematic screening for Streptococcus Kiebsiella pneumoniae 0 1
agalactiae.
Citrobacter freundii 1 0
The responsible of neonatal sepsis and Enterobacter cloacae 1 0
deaths (table 4) are the usually considered :
more transcendent microorganisms: Esch- Pseudomonas aeruginosa ! 0
erichia coli and Proteus mirabilis, and this Anaerobic bacteria 6 (9,5%) 11 (16,4 %)
is specially true since the instauration of
systematic screening of S. agalactiae as we Peptoestreptococos sp 4 !
are performing the systematic treatment Clostridium perfingens 1 0
from admission in all cases of PROM or i
. I Bacteroides sp 1 3
chorioamnionitis in women known as car-
riers, or in all women not known if are or Bacteroides fragilis 0 5
not carriers of S. agalactiae. Fusobacterium sp 0 ’
This may be the reason of the low rate Yeasts 0(0%) 2 (3%)
of neongtal sepsis and death by this mi- Candida albicans 0 3
croorganism in the second period of this

table.

AF: Amniotic Fluid.
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Table 4. Clinical chorioamnionitis: bacteria isolated in NNS by groups of weeks.

Groups of weeks <28 28,0-<32 32,0-< 34 34,0-< 37 =37 Total
Chorio Amn. (%) 14 (63,6) 21 (33,3) 12 (20,3) 7(7,6) 10 (1,26) 64 (5,7)
NNSepsis (%) 6 (27,2) 7(33,3) 3(25) — 2 (20,0)* 18 (28,1)
Death of Infect. (%) 2(33,3) 2 (28,5) — — — 4/18 (22,2)
Escherichia coli 1/3 2/4 — — — 3/7 (42 %)

Klebsiella sp. — — 0N — — 01
Proteus mirabilis 11 0/1 — — — 1/2 (50 %)

Enterococcus sp 0N — — — — 01

S. agalactiae 0N 01 — — — 072

S. pneumoniae — 01 — — — 01

Lysteria monoc. — 01 — — 0/2 0/3

Candida albicans 0N 0/ — — — 072

NNS: Neonatal Sepsis.

DIAGNOSIS

The clinical Chorioamnionitis is diagnosed by maternal fever =38 °C, plus two of the fol-
lowing signs, without other known reason of fever:

e White Blood Cells (WBC) > 15.000/mm?.
® Maternal tachycardia > 100 beats/m.

e Fetal tachycardia > 160/bpm.

® Tender uterus.

® Foul-smelling discharge.

In other less clear cases is possible to suspect that IAl is starting when appear uterine con-
tractions, temperature between 37 and 37,5 °C, NST previously reactive that becomes
non reactive, decrease of FBP, and especially if in blood analysis there is an increase in
white cell count over 15.000/mm?, or the % of bands >5, or CRP value increasing over
the previous values.

In all cases is very important to perform an early, quick but also sure diagnose, as it means
usually to take the decision of finishing the pregnancy, and this has important consequen-
ces before 32 weeks. In these cases we try to get more information through an US guided
amniocentesis that, even in cases with PROM usually with few AF, is possible in more of
90% of cases. We take AF for culture, but are necessary a quick diagnose of levels of AF
glucose, presence of microorganisms in a Gram stained extension, and the number of
leokocytes/mm?. If glucose values are <14 mg/dL, germs are present, or leukocytes are
>50/mm? the suspicious is clear and especially if gestational age is >32 weeks, is better
to finish the gestation. Before this gestational age we recommend to have not only labora-
tory but also clinical signs of CCA, or at least all laboratory data coincident. Some recent
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data suggest that having values of Interleukin-6, metalloprotease-8 or a proteomic study of
AF, will give more predictive results, but they are expensive and usually not available
through 24 hours, that limit their advantage.

TREATMENT

The CCA treatment is based in a sure but early diagnose. Antibiotic treatment should be
start after AF cultures, or at least cultures from endocervical discharge, and finishing the
gestation. This should be performed not on emergency bases but after short time-few
hours-of the diagnosis. If it is not possible a cesarean section has to be considered, al-
though for the mother is better a vaginal delivery, and for both the mother and the baby is
very important to start with antibiotic treatment as soon as possible. This treatment need
to cover at least S. agalactiae, E. coli, other enteric Gram negative, and Enterococcus sp. The
more usual combination is ampicillin and gentamycin®, and if a cesarean section is per-
formed clindamycin is added to decrease maternal wall or peritoneal abscess. All these
antibiotics are inexpensive and available everywhere in the world. If the combination am-
picillin and gentamycin has been used in the last three weeks then is recommended to
change gentamycin by cefoxitin, trying to decrease the resistance to this antibiotic.

We can see in the table 3 and 4 that aerobic Gram positive microorganisms were the lea-
ding cause (17/57) of CCA and NN sepsis in the 1986-1991 period before starting the sys-
tematic screening of S.agalactiae. In the 2002-2004 period the E. coli become the pre-
dominant germ in CCA and NN sepsis (19/54), with also an increase of anaerobic germs,
and the appearance of some yeast.

Finally if we look to a the combination of antibiotics more effective we can see in the table
5, that ampicillin plus gentamycin is still a very good choice with low frequency of resis-
tances'?. Amoxicillin-clavulanic acid is by the moment not recommended, at least before

Table 5. Susceptibility to combination of antibiotics used in 1Al or NNS.

Antibiotics All strains % Only aerobic strains %
Ampicillin 59,6 64,7
Ampicillin + Gentamycin 79,0 88,2
Ampicillin + Gentamycin + Clindamycin 83,9 88,2
Ampicillin + Gentamycin + Metronidazol 90,3 88,2
Clindamycin+ Gentamycin 71,0 72,5
Erythromycin 33,8 35,2
Erythromycin + Gentamycin 64,5 72,5
Ampicillin + Cefoxitin 90,3 92,2
Ampicillin + Cefotaxime 85,5 96,1
Amoxicillin/clavulanate* 82,2 86,3
Imipenen 96,8 98,0

* This combination is currently not recommended by the risk of Necrotizing Enterocolitis after ORACLE Study.
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term, because can increase the risk of necrotizing Enterocolitis, after ORACLE STUDY. Af-
ter this study many units have changed to erythromycin or a combination erythromycin
plus gentamycin, but in our opinion and according to our data this combination has an
efficacy of 64,5% over the most frequent germs in front of 79,0% of the combination
amoxicillin plus gentamycin. This is the reason why in our center and in consensus to the
neonatologists and microbiologists we have returned to the classic combination amoxi-
cillin plus gentamycin.

CONCLUSION

The CCA is a possibly severe infection for the mother and the fetus and the newborn. It
needs to be identified as early as possible, even using an invasive procedures and treated,
in case of being confirmed, with an effective antibiotic combination and ending the gesta-
tion in a short period of hours.
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INTRODUCTION

Prolonged labour is a leading cause of death among mothers and newborns in the deve-
loping world. It is most likely to occur if a woman’s pelvis is not large enough for her ba-
by’s head to pass through or if a woman’s uterus does not contract sufficiently. If her la-
bour does not progress normally, the woman may experience serious complications such
as obstructed labour, dehydration, exhaustion, or rupture of the uterus. Prolonged labour
may also contribute to maternal infection or haemorrhage and to neonatal infection.

Skilled management of labour using a partograph, a simple chart for recording informa-
tion about the progress of labour and the condition of a woman and her baby during la-
bour, is key to the appropriate prevention and treatment of prolonged labour and its com-
plications. Following the recommendation of the World Health Organization (WHO), the
Maternal and Neonatal Health (MNH) Program promotes the use of the partograph to im-
prove the management of labour and to support decision-making regarding interventions.
When used appropriately, the partograph helps providers identify prolonged labour and
know when to take appropriate actions.

The partograph is a vital tool for providers who need to be able to identify complications
in childbirth in a timely manner and refer women to an appropriate facility for treat-
ment.

APPROPRIATE USE OF THE PARTOGRAPH

HOW THE PARTOGRAPH WORKS

The partograph is a printed graph representing the stages of labour (pag. 275). Once a
woman is in active labour, the skilled provider regularly plots the descent of the baby as
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well as the dilation of the woman’s cervix to help keep track of whether the woman’s la-
bour is progressing normally and identify when intervention may be needed. In addition,
the provider records details about the condition of both mother and fetus, including the
fetal heart rate, the colour of the amniotic fluid, the presence of molding, the contraction
pattern, and the medications that have been given to the woman.

Already plotted on each printed partograph are an alert line and an action line. The alert
line is plotted to correspond with the onset of the active phase of labour (dilation of the
cervix to 4 centimeters). When the woman’s cervix reaches 4 centimeters, the provider
should expect dilation to continue at about the rate of 1 centimeter per hour. The action
line is plotted 4 hours after the alert line. If the woman’s labour is not following the ex-
pected course after 4 hours, the plot of her labour will begin to approach the action line,
signaling the need to take action. Interventions that may be appropriate when the action
line is crossed include the use of oxytocin to augment labour, vacuum-assisted birth (if the
cervix is fully dilated), or cesarean section.

AN AID IN CLINICAL DECISION-MAKING

Having a visual representation of the conditions of both mother and fetus helps providers
determine whether and when to intervene if labour is not progressing normally. Every
time data is plotted on the graph, the provider should be thinking, «Is this what should be
happening at this point?» If the answer is yes, the provider should think ahead to what to
expect in the next 2 to 4 hours. If the answer is no, the provider must consider what to do
to address the woman’s condition. In this way, use of the partograph helps providers en-
sure that women are being carefully monitored during labour, avoid unnecessary inter-
ventions, and recognize and respond to complications in a timely manner.

IMPORTANCE OF PROTOCOLS

The partograph gives providers objective data on which to base their clinical decisions and
enhances communication among members of the team of providers who are caring for
the mother, so that decisions can be made in a timely manner. The partograph is of little
use, however, without management protocols that give clear directives about what actions
should be taken at what point.

Each hospital and healthcare setting needs a set of rules to guide decision-making in that
setting, so that providers know what actions to take when the partograph shows that a
woman needs additional care. Providers in peripheral settings, for example, may need to
refer a woman to a centre capable of performing oxytocin augmentation and caesarean
section. Protocols should address issues such as when and what action should be taken,
when referrals should be made, and the procedure for referrals.

CAUSES OF PROLONGED LABOUR:
IMPORTANT POINTS

e A careful and thorough physical examination must be performed. The examination must
include a complete abdominal examination with Leopold manoeuvres in order to as-
certain the presentation of the fetus and to estimate the fetal weight. Clinical estimation
of the fetal weight may not be accurate, especially at higher ranges of birth weight.
This is also the case with ultrasound estimation of fetal weight. Note that the margin
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of error increases with gestational age and weight, especially for fetuses heavier than
4-4 5 Kg.

The focus of the pelvic examination is broader than just determining the degree of cervi-
cal dilatation, effacement, and station. Pelvic examination provides an excellent oppor-
tunity to assess the patient’s pelvis and to perform clinical pelvimetry. Finally, fetal pre-
sentation and position must be assessed. Evaluating the position once cervical dilatation
is advanced or completed appears to be a common practice, but knowing the fetal posi-
tion as early as possible is beneficial because fetal position can be a major contributor to
dystocia.

The examiner, preferably the same person each time, should perform a careful cervical
examination every 2 hours once the patient is in active labour (certain clinical situations
may require modification of this time interval). All of the above named factors (ie, cervi-
cal dilatation, effacement, station, position, presentation) should be reevaluated during
each examination. A diagnosis of dystocia should be made in a prompt manner so that
an attempt to correct the dysfunction can be made without jeopardizing the mother or
fetus.

Normal labour is a coordinated interplay between maternal expulsive forces (power),
fetal position (passenger), and maternal pelvic shape and structure (passage); therefore,
before making a diagnosis of dystocia, evaluating each of these 3 parameters (Ps) is
important. One or more of these factors can contribute to dystocia.

Abnormalities of maternal expulsive forces (power)

— The first criterion for diagnosis of an abnormality of the expulsive forces is that the
patient must be in the active phase of labour, which is defined as a phase of maxi-
mal cervical dilatation. With adequate contractions in the active phase, a cervical
dilatation rate of at least 1,2 cm/h in nulliparous women and 1,5 cm/h in parous
women can be expected. For most women in spontaneous labour, these rates of
cervical dilatation are achieved with at least 3-5 contractions in a 10-minute period. If
the rate of dilatation is less than expected, the diagnosis is a protraction disorder.
If the evaluation has demonstrated no cervical dilatation in a 2-hour period, the diag-
nosis is arrest of dilatation.

— Before determining a diagnosis of arrest of dilatation, the adequacy of contractions
must be evaluated. The rate of uterine contractions should be at least 3 every
10 minutes to be considered minimally effective. The intensity of contractions
should also be at least 25 mm Hg above the baseline. The health care provider at-
tending the labour can perform the assessment of these characteristics of uterine
activity. An intrauterine pressure catheter can be used to measure the adequacy of
the uterine contractions. Intensity is measured in Montevideo units, which are calcu-
lated as the intensity of contractions in millimeters of mercury multiplied by the
frequency for a 10-minute period. An adequate contraction pattern exceeds 200
Montevideo units in a 10-minute period. If this pattern is present for 2 hours without
cervical change, the diagnosis of arrest of dilatation can safely be made.

— The effect of anesthesia on the pattern of labour has been extensively reviewed.
Recent studies indicate that epidural anesthesia prolongs the active phase and the
second stage of labour. Despite these findings, studies have noted neither an in-
crease in nor correlation of epidural anesthesia and the rate of caesarean delivery.
However, a few studies suggest an increased prevalence of malpresentation and op-
erative vaginal deliveries.
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* Abnormalities of fetal presentation, position, and development (passenger)

— Any presentation other than occiput increases the probability of dystocia. In face or
brow presentations, dystocia can develop with mentum posterior face presentations.
With these presentations, flexion of the head is impeded by compression of the fetal
brow under the symphysis pubis.

— As labour progresses, the examiner should ascertain if asynclitism (the relationship
between the anterior and posterior parietal bones and the sagittal suture with the
maternal pelvis) is present. If one of the parietal bones precedes the sagittal suture,
the head is considered asynclitic. When asynclitism is persistent in either the oc-
ciput anterior or the posterior position, forceps-assisted vaginal delivery can be help-
ful for correcting the problem. Kielland forceps is the most commonly used type of
forceps for this purpose. The sliding lock of the instrument allows accurate cephalic
application followed by correction of the asynclitism; however, other types of obste-
trical forceps can also be used. Persistent occiput posterior position, leading to a
prolonged second stage, can also be corrected by performing a forceps-assisted
vaginal delivery.

— Forceps delivery is discussed in more detail in Surgical Care. The number of practi-
tioners who remain comfortable using these types of forceps maneuvers has gra-
dually diminished.

— Another fetal factor that can contribute to dystocia is macrosomia, which is defined
as a fetal weight of 4.500 g or more. Estimated fetal weight should be assessed by
Leopold manoeuvres in all patients upon presentation to labor and delivery. Obtain-
ing an estimated fetal weight using ultrasound may be considered in the presence of
diabetes mellitus or if maternal obesity makes the estimation of fetal weight difficult.
Overall, ultrasound predictions of fetal weight fall within 20 % of actual fetal weight in
the third trimester. Some clinicians opt to proceed with caesarean delivery without a
trial of labour in primigravid patients with a fetus believed to be macrosomic. Elective
caesarean delivery in this situation is not supported by sound clinical evidence.

— Fetuses with anomalies such as hydrocephaly, enlarged abdomens, or neck masses
can also present with dysfunctional labours. Risk factors for shoulder dystocia cannot
be identified prior to labour. Macrosomia and maternal diabetes are the 2 most fre-
quently cited risk factors. Prolonged second stage of labour and the use of midpelvic
instrumental delivery has been shown to be associated with shoulder dystocia. Again,
it is extremely important to understand that shoulder dystocia is unpredictable.

* Abnormalities of the maternal bony pelvis or birth canal (passage)

— The female pelvis can be classified into 4 types based on the shape of the pelvic in-
let. Boundaries of the pelvic inlet are (anteriorly) the posterior border of the symphy-
sis pubis, (posteriorly) the sacral promontory, and (laterally) the linea terminalis. The
4 basic types are gynecoid, anthropoid, android, and platypelloid. The gynecoid
and anthropoid types have a good prognosis for vaginal delivery, while android and
platypelloid types have a poor prognosis for vaginal delivery.

— Clinical pelvimetry is used to obtain an indirect measurement of the obstetrical con-
jugate, ie, a measurement of the anteroposterior diameter of the pelvic inlet. The
average obstetrical conjugate is 11-12 cm. An estimate of the obstetrical conjugate is
obtained by subtracting 1,5-2 cm from the diagonal conjugate, ie, the distance from
the inferior border of the symphysis pubis to the sacral promontory. Another mea-
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surement of clinical pelvimetry is the bi-ischial diameter, which is the distance be-
tween the ischial tuberosities. This distance is obtained with the patient in the li-
thotomy position, with a measurement of 8 cm or greater considered adequate.

MANAGEMENT OF DISTOCIA:
PRACTICAL POINTS

Management of dystocia depends on the underlying factors. When dystocia is the result of
inadequate uterine contractions, oxytocin is used (see Medication). Dystocia resulting from
abnormal fetal position can be corrected and managed by forceps or acesarean delivery.

UNSATISFACTORY PROGRESS OF LABOUR

PROBLEMS
® The latent phase is longer than 8 hours.
e Cervical dilatation is to the right of the alert line on the partograph.

® The woman has been experiencing labour pains for 12 hours or more without delivery
(prolonged labour).

GENERAL MANAGEMENT

® Make a rapid evaluation of the condition of the woman and fetus and provide supportive
care.

e Test urine for ketones and treat with IV fluids if ketotic.

® Review partograph.

DIAGNOSIS

Diagnosis of unsatisfactory progress of labour

Findings

Diagnosis

Cervix not dilated.
No palpable contractions/infrequent contractions.

False labour.

Cervix not dilated beyond 4 cm after 8 hours of regular contractions.

Prolonged latent phase.

Cervical dilatation to the right of the alert line on the partograph
e Secondary arrest of cervical dilatation and descent of presenting part in pres-
ence of good contractions.

e Secondary arrest of cervical dilatation and descent of presenting part with large
caput, third degree moulding, cervix poorly applied to presenting part, oedema-
tous cervix, ballooning of lower uterine segment, formation of retraction band,
maternal and fetal distress.

e | ess than three contractions in 10 minutes, each lasting less than 40 seconds.

e Presentation other than vertex with occiput anterior.

Prolonged active phase.

e (Cephalopelvic
disproportion.

e QObstruction.

e |nadequate uterine
activity.

e Malpresentation
or malposition.

Cervix fully dilated and woman has urge to push, but there is no descent.

Prolonged expulsive phase.
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MANAGEMENT

False labour

Examine for urinary tract or other infec-
tion or ruptured membranes and treat ac-
cordingly. If none of these are present,
discharge the woman and encourage her
to return if signs of labour recur.

Prolonged latent phase

The diagnosis of prolonged latent phase is
made retrospectively. When contractions
cease, the woman is said to have had false
labour. When contractions become regular
and dilatation progresses beyond 4 cm,
the woman is said to have been in the la-
tent phase.

Misdiagnosing false labour or prolonged latent
phase leads to unnecessary induction or aug-
mentation, which may fail. This may lead to un-
necessary caesarean section and amnionitis.

If a woman has been in the latent phase
for more than 8 hours and there is little
sign of progress, reassess the situation by
assessing the cervix:

e If there has been no change in cervical
effacement or dilatation and there is
no fetal distress, review the diagnosis.
The woman may not be in labour.

e If there has been a change in cervical
effacement or dilatation, rupture the
membranes with an amniotic hook or a
Kocher clamp and induce labour using
oxytocin or prostaglandins:

— Reassess every 4 hours.

— If the woman has not entered the
active phase after 8 hours of oxy-
tocin infusion, deliver by caesarean
section.

e If there are signs of infection (fever,
foul-smelling vaginal discharge):

— Augment labour immediately with
oxytocin.
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— Give a combination of antibiotics
until delivery:

o Ampicillin 2 g IV every 6 hours.

o PLUS gentamicin 5 mg/kg body
weight IV every 24 hours.

— If the woman delivers vaginally,
discontinue antibiotics postpartum.

— If the woman has a caesarean sec-
tion, continue antibiotics PLUS give
metronidazole 500 mg IV every 8
hours until the woman is fever-free
for 48 hours.

Prolonged active phase

e If there are no signs of cephalopelvic
disproportion or obstruction and the
membranes are intact, rupture the mem-
branes with an amniotic hook or a Ko-
cher clamp.

® Assess uterine contractions:

— If contractions are inefficient (less
than three contractions in 10 minu-
tes, each lasting less than 40 se-
conds), suspect inadequate uterine
activity (page S-66).

— If contractions are efficient (three
contractions in 10 minutes, each
lasting more than 40 seconds) sus-
pect cephalopelvic disproportion,
obstruction, malposition or malpre-
sentation (see below).

® General methods of labour support may
improve contractions and accelerate
progress.

Cephalopelvic disproportion

Cephalopelvic disproportion occurs be-
cause the fetus is too large or the maternal
pelvis is too small. If labour persists with
cephalopelvic disproportion, it may be-
come arrested or obstructed. The best test
to determine if a pelvis is adequate is a
trial of labour. Clinical pelvimetry is of li-
mited value.



® If cephalopelvic disproportion is con-
firmed (Table S-10), deliver by caesarean
section.

e If the fetus is dead:
— Deliver by craniotomy.

— If the operator is not proficient in
craniotomy, deliver by caesarean
section.

Obstruction

Note: Rupture of an unscarred uterus is
usually caused by obstructed labour.

e If the fetus is alive, the cervix is fully
dilated and the head is at 0 station or
below, deliver by vacuum extraction.

e If there is an indication for vacuum
extraction and symphysiotomy for re-
lative obstruction and the fetal head is
at —2 station:

— Deliver by vacuum extraction and
symphysiotomy.

— If the operator is not proficient in
symphysiotomy, deliver by caesa-
rean section.

e If the fetus is alive but the cervix is not
fully dilated or if the fetal head is too
high for vacuum extraction, deliver by
caesarean section.

e If the fetus is dead:
— Deliver by craniotomy.

— If the operator is not proficient in
craniotomy, deliver by caesarean
section.

Inadequate uterine activity

If contractions are inefficient and cepha-
lopelvic disproportion and obstruction
have been excluded, the most probable
cause of prolonged labour is inadequate
uterine activity.

Inefficient contractions are less common in a
multigravida than in a primigravida. Hence,
every effort should be made to rule out dispro-
portion in a multigravida before augmenting
with oxytocin.
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® Rupture the membranes with an amni-
otic hook or a Kocher clamp and aug-
ment labour using oxytocin.

® Reassess progress by vaginal examina-
tion 2 hours after a good contraction
pattern with strong contractions has
been established:

— If there is no progress between ex-
aminations, deliver by caesarean
section.

— If progress continues, continue oxy-
tocin infusion and re-examine after
2 hours. Continue to follow progress
carefully.

Prolonged expulsive phase

Maternal expulsive efforts increase fetal
risk by reducing the delivery of oxygen to
the placenta. Allow spontaneous maternal
«pushing», but do not encourage prolonged
effort and holding the breath.

¢ If malpresentation and obvious ob-
struction have been excluded, aug-
ment labour with oxytocin.

e If there is no descent after augmenta-

tion

— If the head is not more than 1/5
above the symphysis pubis or the
leading bony edge of the fetal head
is at 0 station, deliver by vacuum
extraction or forceps;

— If the head is between 1/5 and 3/5
above the symphysis pubis or the
leading bony edge of the fetal head is
between 0 station and —2 station:

RECC

Deliver by vacuum extraction and
symphysiotomy.

If the operator is not proficient
in symphysiotomy, deliver by
caesarean section.

If the head is more than 3/5
above the symphysis pubis or the
leading bony edge of the fetal
head is above —2 station, deliver
by caesarean section.
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Abnormal fetal
presentations

LABOUR P. Barri

INTRODUCTION

The presence of an abnormal presentation (detected in the early third trimester) worries
pregnant women and their attendants. Abnormal presentations carry a 22,2 % chance of
persisting at term. Continuance of abnormal presentation at each subsequent week of the
third trimester increases the risk of a breech delivery at term. Conversely, in very few ca-
ses, a cephalic presentation at 28-30 weeks converts to a breech or other presentation
during the third trimester (0,75%) (see pag. 277).

OCCIPUT POSTERIOR

It is defined by an abnormal fetal position with occiput at maternal sacrum. The fetal face
looks towards maternal pubic symphisis. It represents a 10 % of all fetal positions.

The fetus presents a less favorable head diameter for delivery, due to the deflexion of the
fetal head and the posterior presentation. Fortunately, in 90 % of cases it usually rotates to
occiput anterior.

The main symptom is a prolonged second stage of labour, that is more than two hours in
a nulliparous woman and more than one hour in multiparous. The main signs at digital
exam are an asymmetric cervical dilation (persistence of anterior cervical lip) and a cha-
racteristic palpation of fetal head (fetal anterior fontanel is easily palpable, and following
the sagital suture in posterior direction the lambdoid fontanel will be found).

The most frequent complications are a failure to progress and an extended episiotomy or
perineal laceration.

There are several options to manage the situation. In 45% of cases the delivery will be
spontaneous. Maternal position changes might help, but its efficacy is unclear. A manual
rotation may be performed during vaginal exam. The first step consists on flexing the fetal
head by placing the operator’s hand in posterior pelvis behind occiput and wedging the
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head into flexion. The second step is the head rotation. It has to be performed during con-
traction while the mother is pushing.

Direct Occiput posterior: examiner pronates dominant hand.
Right occiput posterior: examiner pronates left hand clockwise.
Left occiput posterior: examiner pronates right hand counter-clockwise.

The vacuum delivery is also feasible. The vacuum cup should be placed as posterior as
possible in order to favor flexion of the fetal head. However, using the vacuum for head
rotation should be avoided due to its high risk of scalp laceration.

Finally, the forceps delivery should be reserved to skilled birth attendants; specially the
forceps rotations (Kjelland or Scanzoni maneuvers). If all these options fail to succeed or
are found to be contraindicated, a caesarean section should be performed.

FACE PRESENTATION

Face presentation (0,1 % of singleton deliveries) is an extended fetal attitude. The fetus
presents its largest head diameter (occipitomental), which is increased 3 cm over flexed
head (24 %). This presentation may often result in a failure to progress.

In this cases the head is hyperextended, with the face as presenting part. The main causes
are grand multiparous, large fetus and contracted pelvis, neck swelling (cystic hygroma or
thyroid goiter) and anencephaly.

At the digital exam, facial features are palpable (mouth, nose). A differential diagnosis
should be made with the breech presentation, much more common than the face.

In the management of this situation, one should never attempt to convert face presenta-
tion to vertex. Never apply vacuum extractor to face presentation. Avoid oxitocin in most
cases. Consider large episiotomy if fetus delivers vaginally.

Figure 1. Face presentation, mentum anterior: Figure 2. Face presentation, mentum posterior:
vaginal delivery is possible. indication for cesarean delivery.

Different varieties of face presentation are described. In general, vaginal delivery is possi-
ble in mentum anterior (face anterior) and brow (0,02 %) not converted to face or occiput
(figure 1). However, mentum posterior or face posterior are an indication for caesarean
section (figure 2).

RECOMMENDATIONS AND GUIDELINES OF PERINATAL MEDICINE 251



CHAPTER 29 | LABOUR | P. BARRI

COMPOUND PRESENTATION

It is defined by the prolapse of the hand alongside the fetal head. The incidence is low (0,1
to 0,04 %) and it is more common in preterm deliveries. At the vaginal digital exploration,
the hand is easily palpated beside the fetal head. A differential diagnosis should be made
with the fetal foot.

The management of this presentation requires expectancy. In most cases, spontaneous
vaginal delivery occurs. One can consider repositioning if the descent is arrested. The exa-
miner may elevate the fetal hand or bring the head downward.

TRANSVERSE PRESENTATION

Transverse lie is perpendicular to mother’s long axis (figure 3).
When the fetus is transverse with the back down, the shoulder
sits over the pelvic inlet (shoulder presentation). Its incidence is
low (0,3%).

The most frequent causes are prematurity, placenta previa, ab-
normal uterus, contracted pelvis or relaxed abdominal wall, and
the presence of polyhidramnios,

The diagnosis may easily be made by Leopold's maneuvers. At Figure 3. Transverse lie.
the digital cervical exam there is no presenting part. Shoulder presentation.

Caesarean section is indicated in most cases. An external cephalic version may be at-
tempted, as long as the membranes are intact and there is no labour.

BREECH PRESENTATION

The incidence of breech presentation at term is around 3-6 % . There are different types of
breech presentation.

a) Frank breech (45-50 %): hips flexed over anterior body. Knees extended (figure 4a).
b) Complete breech or full breech (10-15%): Hips flexed, knees flexed (figure 4b).

¢) Footling breech or incomplete breech (35-45%): one or both hips and knees extended.
One or both feet presenting (figure 4c).

Figure 4. Breech presentations. a) Frank, b) Complete or full and ¢) Incomplete (single footing).

252 RECOMMENDATIONS AND GUIDELINES OF PERINATAL MEDICINE



ABNORMAL FETAL PRESENTATIONS | LABOUR | CHAPTER 29

The risk factors for breech presentation are: prematurity, multiple prior pregnancies, po-
lyhydramnios or olygohydramnios, uterine abnormalities, fetal abnormalities (Down syn-
drome, hydrocephallus), macrosomia, twin gestation, breech presentation in prior preg-
nancy and absolute cephalopelvic disproportion.

The signs of breech presentation are:

a) Leopolds’ maneuvers: longitudinal fetal lie, being the head palpated in the uterine fun-
dus, although it may be obscured by maternal ribs.

b) Fetal heart tone auscultation. Breech fetal heart is best heard above the umbilicus.

¢) Vaginal examination. No hard head palpated in the pelvis. Fontanels and sutures are
not palpable. Soft buttocks palpated with hard irregular sacrum. The skin of the but-
tocks is smooth. Feet may be presenting part in the pelvis.

Before labour, there is a higher risk of premature rupture of membranes and cord prolapse.

The management of the breech presentation requires an evaluation for the possible causes
of the situation. In frank or complete breech, an external version may be attempted. In
case of failure, according to the operator’s experience, a vaginal delivery or a caesarean
section should be performed. In footling or incomplete breech, a caesarean section should
be indicated the indications for caesarean section should be liberal (table 1).

Table 1. Breech presentation: indications for cesarean section.

The indications for cesarean section should be liberal:

e Pelvis contraction or nongynecoid pelvis. e Placenta previa.

e Previous cesarean section. o Abruptio placenta.

e Bad obstetric history. e Qligohydramnios.

e Maternal stature less than 150 cm. e Cord prolapse.

o Elderly primigravida. e Large fetus (more than 4.000 g).
e Excessive maternal obesity. e Footling brech.

e Hypertension/Preclampsia. e Hyperextension on the fetal head.
e Diabetes. e Prematurity.

e Dysfunctional labor. e Fetal distress or suspected fetal compromise.
e Uterine myomata. e Hemolysis disease.

e Prolonged rupture of membranes. * |UGR.

e Premature rupture of membranes. e Fetal hydrocephalia

e Bicornuate uterus. e Uncooperative patient.

EXTERNAL CEPHALIC VERSION

The main indication is the breech presentation at 34-36 weeks of gestation. It may also be
performed in transverse or oblique presentations.

The contraindications are: pregnancy induced hypertension, prior uterine surgery (e.g.
caesarean section), multiple gestation with first twin breech (might be attempted if first
vertex and second breech), non-reassuring fetal heart tracing, utero-placental insufficiency
and placenta previa.

A preparation is required. Two attendants must be present. One examiner performs ma-
nual version and the other monitors the fetus. An immediate caesarean section must be
available if needed. Ritodrine 15 min before should be considered. Administer RhoGAM if
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the patient is negative. The patient needs to have an empty bladder and an intravenous
access.

The technique needs a thorough fetal assessment. Before starting, a non-stress test or
a biophysical profile should be made. During the procedure, ultrasonographic assessment
of the fetus is recommended. The position of the mother is supine, Trendellenburg and
with the knees slightly bent; in order to help breech fetus to rise above the pelvic brim.

The first examiner elevates the breech by pushing the buttock up suprapubically. The se-
cond examiner flexes the head and rotates the fetus into oblique lie. 2/3 of the pressure is
applied to the breech and 1/3 to the head. A massaging motion should be used to rotate
the baby, without an excessive force. Once the fetus has rotated past the transverse lie, the
examiners hands push the fetus into vertex position.

Under these conditions, the success rate of the version is around 60 % .

The procedure should be stopped if the mother feels sharp pain, there is no success after
20 minutes or a fetal bradicardia appears. If such bradicardia persists, one should return
the fetus to its original breech position. If it still persists, a caesarean section should be
pursued.

The most frequent reasons for failed procedure are fetal macrosomia, olygoamnios, fully
extended position of the fetus, fetal malformations, short umbilical cord, anterior placen-
ta, nulliparity, obesity, or gestational age of 37 weeks or more.

The most common complication is the fetal bradicardia or fetal heart rate decelerations.
They spontaneously resolve in 40% of the cases. Some rare, serious complications are
partial placental abruption, uterine rupture, umbilical cord accident, or amniotic fluid em-
bolism.

BREECH DELIVERY

The indications of a planned vaginal breech delivery are a complete or full breech pre-
sentation, an estimated fetal weight of 2 to 4 kg and the presence of an expert birth at-
tendant.

The contraindications are unfavorable pelvis (e.g. android or platypelloyd, small), fetal
macrosomia, utero-placental insufficiency, intrauterine growth restriction, footling breech,
fetal hydrocephalia, inexperienced attendant, hyperextension of the fetal head,(assessed
by ultrasound) and severe prematurity.

The breech delivery requires experience and patience. In most cases, nothing should be
done until the inferior angle of the scapulas appear. The complete spontaneous delivery is
uncommon in nulliparous women and might take too long, jeopardizing the fetus wellbe-
ing. Therefore, some active maneuvers should be performed.

A large episiotomy is desirable.

BRACHT. Delivery of a fetus in breech position by extending the legs and trunk of the fe-
tus over the pubic symphysis and abdomen of the mother, which leads to the spontaneous
delivery of the fetal head (figure 5 and 6).

DEVENTER-MULLER. If the shoulders cannot be exteriorized, the Deventer-Mller ma-
neuver should be performed. The fetus needs to be rotated until its biacromial plane is
parallel to the mother’s sagital plane. Then it is stretched downwards until the anterior
shoulder appears and the arm is exteriorized. The posterior shoulder is then converted to
anterior and the second arm is liberated (figure 6).
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MAURICEAU-VEIT-SMELLIE. A method of delivering the head in an assisted breech deli-
very in which the infant’s body is supported by the right forearm while traction is made
upon the shoulders by the left hand. The operator’s index is introduced in the fetus’ mouth
to ensure the maximum flexion of the head (figure 7).

Use of the FORCEPS for the extraction of the head, once all the maneuvers result unsucce-
ssful (figure 8).

The most frequent maternal complications are placental abruption and fourth degree
tear. The described fetal complications are intracranial hemorrhage (ruptured tentorium
cerebelli, ruptured falx cerebri), neck trauma due to traction (dislocation of the neck, Erb-

Fig. 5. Bracht (aand b). Fig. 8. Forceps.

Fig. 7. Mauriceau-Veit-Smellie (a, band c).
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Duchenne paralysis, torticollis from sternocleidomastoid muscle trauma), ruptured viscera
secondary to abdominal grasp (kidney or liver), genital edema due to caput formation,
shoulder and arm trauma on delivery of the arms (shoulder dislocation, humerus or clavi-
cle fracture), cord prolapse (more common in footling breech), hip and leg trauma from
traction (hip dislocation, femur fracture, knee joint dislocation).
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Macrosomia
and shoulder dystocia

G. P. Mandruzzato LABOUR

INTRODUCTION

The prevalence of dystocia and neonatal and maternal trauma is proportional to the neo-
natal weight.

The most important complication of the delivery is the shoulder dystocia. A common neo-
natal consequence of this complication is represented by the Obstetrical Palsy (Erb’s or
Klumpke’s according to the level of brachial plexus injury).

As 10% of newborns present a birthweight (BW) superior to 4.000 grams and 1,5% are
surpassing 4.500 grams the dimension of the clinical problem is relevant.

The aim of this chapter is to discuss definition,etiology,diagnosis, complications, preven-
tion and management of macrosomia.

DEFINITION

A newborn presenting a BW of 4.500 grams or more is defined as macrosomic according to the ACOG! and
the International Classification of Diseases (ICD 9:766.0).

As far as the fetus is concerned macrosomia can only be «suspected» on the basis of clini-
cal examination,fundal height (FH) measurement or ultrasonic fetal biometry. Therefore
macrosomia is defined on absolute gravimetric values (objective post-natal) or estimated
(pre-natal). The observation of a weight superior to the 90" percentile cannot be consid-
ered as synonymous of macrosomia. In fact it is unlikely that a fetus or a newborn pre-
senting a weight over the 90" percentile at 30 weeks will reach 4.500 grams. Unfortu-
nately in many articles dealing with macrosomia the cases that are presented have a BW
between 4.000 and 4.500 grams. The threshold of 4.500 grams better reflects the risk of
complications.
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