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Preface

Clinical pharmacology is the theory of the rational formation of judgments in
pharmacotherapy. In other words, it is concerned with experimental and ap-
plied clinical testing of therapeutic effects on human subjects.

Pregnancy is a particular phase of life that Tequires special attention in every
respect, especially from the clinico-pharmacologic point of view. The maternal-
placental-fetal unit, the triad, has to be understood as a biologic, pharmaco-
kinetic, and pharmacodynamic unit. Consequently the concern of the mother
cannot be dealt with alone, but rather both mother and embryo/fetus have to be
included in all prophylactic and therapeutic considerations.

The principal target of drugs administered in pregnancy is the mother; the fetus
is essentially an unwanted recipient. This feature will be sustained throughout
pregnancy up into the early neonatal life, as the possibility for the drug transfer
via breast milk in the nursing mother remains. The risk/benefit ratio has to be
considered in every respect in pregnancy because fetal effects primarily of a
toxic or negative nature have become a major problem in pregnancy-associated
therapeutics.

The concern of this book is to consider the current status and the actual role of
clinical pharmacology in pregnancy for the rational use and for the evaluation
of drug prophylaxis and drug therapy in pregnancy. It should be considered as a
basic constituent for today’s drug development, drug prophylaxis, drug ther-
apy, and drug safety in pregnancy.

All aspects and principles that are important for the rational use of drugs in
pregnancy are discussed and interpreted from the fundamental up to the practi-
cal use of the various drug classes. This book will be a reliable guide and a
valuable source of information for all involved in prescribing and using drugs in
pregnancy. It is a clinically oriented and well documented text providing all
physicians with an indispensable guide to contemporary drug therapy in preg-
nancy available and known today.

Clinical Pharmacology in Pregnancy brings together the knowledge, experi-
ence, and understanding of the fundamentals and principles of drugs and phar-
macotherapy of 29 eminent international contributors.

We are very grateful to our publisher, especially Dr. Giinther Hauff, Mr.
Achim Menge, Mrs. Jill Rudansky, and Mr. James Costello for their good
cooperation as well as for their patience.

Finally, we wish to thank Mrs. Kuemmerle for her excellent assistance ir the
coordination of the work.

. - H. P. Kuemmerle
K. Brendel
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1
introduction

H. P. Kuemmerle

introductory Remarks on
the Problem Complex

For pharmacotherapy (and thus also for clini-
cal drug trials) pregnancy is a special phase of
life that. in general and in particuiar, differs
from ail others on medical, ethical, and, above
all, legal grounds. However brutally, the well-
known drug scandals {Thalidomide, Menocil)
have made the public acutely aware of the
complex problem. Still, it is once again evi-
dent how briefly public attention focuses on
such events. The term drug safety was initially
taken very seriously, but in recent times it has
become of symbolic importance only. The
problem has not yet been completely grasped
in all its sociopolitical ramifications and in the
light of its inevitable and serious conse-
quences. To best protect and preserve each
individual from questionable treatment, harm,
and exposure o arbitrary decisions, the con-
cept of drug safety must be included among
genuine sociopolitical necessities.

In this context. the human being must be seen
not only as a biologic but also as a social unit,
although the various factors cannot always be
isolated. Within the physician’s realm of re-
sponsibility there are few opportunities to
counter harmful influences that arise exoge-
nously, except by means of chemical sub-
stances—i.e., drugs. In the vast majority of
cases this is the only way to affect such influ-
ences. This is particularly true for all pharma-
cotherapeutic measures and all clinical drug
trials during the childbearing years.

In the early stages the physician cannot be
sure whether a woman of childbearing age is
pregnant or not. Precisely because of this. the
strictest standards must be observed during
this life phase. If medication is required. it
must be given only under conditions of the
greatest precision and expertise, and always
with critical distance. However, it would cer-

tainly be a mistake (o 2ssume an attitude of
therapeutic nihilisin because ot ticse stric-
tures. A good rule of thumb ought tc be as
few drugs as possible,”” and those few drugs
should be tried and tested ones. never new
substances, nor combinations whose charac-
teristic effects are littie or not at all known.

The maternal-placental-fetal triad must be un-
derstood as a biologic, pharmacokinetic. and
pharmacodvnamic unit. Consequently. one
may not deal with the concerns of the mother
alone, but rather mother and child have to be
included simultancously in all therapeutic con-
siderations.
As regards the clinicopharmacologic or clini-
cotherapeutic aspects of a drug, the embryo or
fetus has a uniquely specific sensitivity that is
not at all omparabie with that of the adult.
Since adult dosage must be administered to
the mother, serious and often irreversible side
effects and damage may become manifest in
the embryo or fetus, or in the newborn. Thus,
any risk of possible injury to the embryo or
fetus must be judged too great.
Of course, one exception can be considered
permissible: namely, new drugs that are spe-
cificaily developed for therapeutic use in grav-
idas and have a predictable chance of success.
This exception, however, is only permissible
if under two conditions: (a) All legal provi-
sions and the guidelines laid down by profes-
sional medical organizations and internation-
ally recognized organizations (e.g., the
Declaration of Helsinki, WHO); must be ad-
hered to, and (b) preclinical data that are com-
plete according to the current state of knowl-
edge must be availabic. I theve is the slightest
suspicion of possible harm, the trials should
be immediately terminated and not resumed
until findings from ncw, noncbjectionable ani-
mal experimenis appioved by an unbrased
committee of exports are available,
All those involved in clifiical mvestigations,
3



4 Clinical Pharmacology

whether clinical pharmacologists or special-
ists, whether engaged in clinical medicine,
general medicine, or industry, when partici-
pating in special investigations in women of
childbearing age and during pregnancy, must
let their actions and thinking be guided by the
keenest sense of responsibility and duty to
conscientiousness. They must foreswear all
avant-garde, careerist, and egoistic motiva-
tions.
In the maternal-placental-fetal unit the inter-
ests of the embryo or fetus and mother can be
diametrically opposed, i.e., drug concentra-
tions that are harmless for the mother can
clearly influence or damage the embryo or fe-
tus, and vice versa. There is still no com-
pletely reliable way known, on the basis of
animal experiments, to preclude teratogenic
effects, much less to exclude them. Retro-
spective investigations on humans are the only
way to ensure relative innocuousness.
A plethora of questions arises from these con-
siderations. The decisive question nowadays
- is no longer whether a drug can or cannot be
transferred dia- or paraplacentally, but rather:

How rapidly does this passage take place?

What concentrations are reached in the em-

bryo or fetus? Is the concentration changed or

is the drug even totally destroyed during its
passage into the placental membrane? The
most important question to each physician is:

What changes can the drug cause in the em-

bryo or fetus?

The time of initiation and the duration of drug
“therapy are directly related to the injury trig-
" gered. Also of importance are the pharmaco-
. kinetic and pharmacodynamic qualities of the

substance itself. Special attention must be
+ paid to the fact that the placental membrane

behaves selectively toward compounds . that
are closely related structurally and that have
similar pharmacologic and toxic effects on the
fetus. The stage of development of the fetal
detoxifying and catabolic mechanisms cru-
cially affects the drug’s duration of action.
Since our present knowledge of the effects of
different drugs on the fetus is severely limited,
we must refrain wherever possible from ad-
ministering any drug during pregnancy, espe-
cially if there is some vague reason to suspect
gravidity.

The therapeutic or prophylactic benefits of a

medication must always be carefully weighed

against possible damage to the fetus. Pharma-
cokinetics and pharmacodynamics are directly

"related to diaplacental passage, since the pla-

centa seems permeable to most drugs. One
might assume that only the drug’s concentra-
tion in the maternal blood and how long that
concentration will be maintained will affect
the concentrations of the drug reached in the
fetal circulation. But one should always re-
member that (a) a concentration that produces
a specific effect in the mother will not always
be the same in the fetal circulation, and (b) the
sensitivity of the embryo or fetus can vary
throughout pregnancy. Indeed, concentra-
tions and duration of retention in the fetal
blood vary over a broad range.

Drugs can be divided into three groups:

1. Drugs that do not pass through the pla-
centa, and thus can do no direct damage.

2. Drugs with diaplacental passage in the
sense of a shallow compartment with which
damage is possible.

3. Drugs with both diaplacental passage and
fetal accumulation, with which damage is
slightly possible.

A general knowledge of the distribution ratio,
i.e., the relationship between serum and tissue
concentration at any given time (time-depen-
dent), is needed as a parameter to determine
the passage of a substance from the mother to
the embryo or fetus. Most often, however, a
time shift in the concentration curves of both
is observed; thus, knowledge of the distribu-
tion ratio but rarely permits firm conclusions
about the actual and effectual intrauterine
concentrations of the drug.

The pharmacologic consequences of drugs ad-

ministered during the first and second halves

of pregnancy can be recognized.in: changes or
developmental disturbances in the fetus or
newborn. At the present time they at least al-
low us to draw certain conclusions about ex-

ogenous noxa, e.g., drugs. We now have a

reasonably certain understanding of many

specific effects on certain organ rudiments, as
well as the pronounced phase specificity of
drugs in the sequential steps of organ genesis.

However, this information is valid only for

morphologic research; about the functional

stages, i.e., the biochemical mechanisms, we
know almost nothing. The indirect effects ex-
erted on the fetus by influences on the mater-
nal function have also been seldom investi-
gated and little is known about them. We can
justifiably assume, however, that an insuffi-
cient detoxifying function of the maternal liver
or kidneys is not without effect on the fetus.



