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Foetal Hazards from Mate4al Therapy 
In Late Pregnancy 

By Arthur P. Camilleri M.D., M.R.C.O.G., M.M.S.A., D.C.H., 
Lecturer in Obstetrics & Gynaecology, Royal University of Malta. 

It has long been known that drugs 
given to a pregnant wO!ll'an for thera­
peutic purposes may cross from the 
maternal to the foetal circulation. 
V,ery few do not, Page (1957) has 
studied the possible ways in which 
drugs and other substanc,es can cross 
the so-'called "placental barrier'); and 
the passage of drugs across the pla­
centa is extensively reviewed by Moya 
and Thorndike (1962) and by Hager­
man and Ville.e' (1960). In fact the tis­
sues of the placenta are very active 
metabolically and it is difficult to 
understand how this concept of a "bar­
rier" between the maternal and foetal 
circulations was sustained - on this 
scor,e the efficiency of the placenta is 
minimal (ViUee, 1960). 

lA considerable a;rnount of Work in ex­
perimental animals has repeatedly 
demonstrated that various drugs given 

. during pregnancy can result in foetal 
malformations and disease. Exp,erimen­
tal teratogenesis in mammals probably 
uaLes fl'{)m the discovery by the Ameri­
can veterinarian Hale (1933), that defi­
ciecy of Vitamin A in the diet of pr,eg­
nan t soiws resulted in the birth of pig­
lets without eye-balls. Thirty y'ears 
lapsed by, yet the subject never seemed 
to arou&e mUch interest in clinicians. 
It required the Thalidomide Disaster 
(),f international extent to stir up con­
cern and activity. 

To-day many clinicians ar,e' on the 
alert for the detection of possible as­
sociations between drugs administered 
to pregnant mothers and the appear­
ance of cong£nital deformities in their 
offspring. Many pharmaceutical firms 

are known to be carrying out a syste­
matic check.on all the'ir drugs for tera­
togenic properties. MeanWhile, the ex­
ti:,a caution to be exercised before pres­
cribing any drug to, a pregnant woman 
has he'en emphasized several tif!lles re~ 
cently (Dent et al., 196,2), especially' 
since the problem of asseSSing the dan~ 
gers of a particular drug to the human 
embryo is beset with difficulties (Lanc,et, 
1963 a). The action of drgus on the em':' 
hrYD was discussed recentl~ in the Sec­
tion of Experimental Medicine of the 
Royal Society of Medicine ,Woolla,m et 
al., 1963). 

Teratogenicity, however, is not the 
entire story. Nor is it true that the drug­
induced h!azards for thel foetus are con­
fined to the first two or three months 
Of its intra-uterine life. 

M a result of certain drugs given to 
the mother late in pregnancy or during 
labour, the human foetus faces the' risk, 
not of conglenital malformations, but of 
death or disease. 

These are real haz'al'Us. YeL iL L~ ll{)L 
unlikely that their existence and ilnpor­
tance are' not adequately realized. This 
is all the more unfortunate in view of 
the fact that the resultant ne,onatal 
complication can, in most case.s, be fore­
seen and even prevented. 

The purpose of this paper is to review 
the drugs which may seriously harm the 
foetus if administered to thel mother 
late in pregnancy or during labour. 

Synthetic Vitamin K. It has been 
shown that Synkavi't and other water­
soluble analogues of vita!!llin K can pro­
duce neonatal jaundice (Nyhan, 1961). 
This is primarily due to increased ha,e'" 
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molysis of the red blood cells, The in­
fant will suffer frQlm hae'rnoly~ic anae­
mia, and the resultant hyperbilirubi­
naemia exposes him to the dread,e'd r,isk 
of kernicterus. This hazard is greateT if 
the baby' is premature. 

Vitamin K can cross the placenta, and 
large doses given to the moths'r before 
delivery will raise the risk of severe 
jaundice in the newborn (Lucey and 
Dolan, 1959). The danger of kernic'lis'rus 
is so real that many of these infants re..., 
qUire treatmen't by exchange transfu­
sion soon after birth. 

If the obstetrician or midwife feels 
that the administration of vitamin K is 
indicated in a particular la;jJoUr, then 
the practice to-day is to avoi,d giving 
big dose,s: 1mg if given to the baby, and 
5imrg to 10 mg if given to the mother in 
,labour. 

Sulphonamides and Related Drugs. 
Here again there is the danger. of ker­
nicterus, particularly in the premature 
baby. This toxic effect was first observed 
clinically by Silverman and co-workers 
(:1956) in relation to sulphafurazole 
(Gantrisin); other sulphona'l1llides have 
been shown to be equally harmful. 
These compounds displace bilirubin 
from its albumin bond in the plasma. 
Ths're is a consequent rise in the 
aJmount Of free bilirubin, which dif­
fuses readily into the tissues, includ.ing 
the bTain - and kernicterus sets in. 

Mo.st of the sulphonamides have been 
shown to cross the placenta: within 
three hours the concentration of these 
drugs in the foetal blood equals that in 

, the maternal blood, and may then ex­
ceed it. Indeed, two of the long-acting 
SUlphonamides (which are marketed as 
Lederkyn, Madri'bon and Midicel), when 
administered to wo.msn in labour, may 
persist in their infants' blood for four 
to six days after birth (Lucey and 
Driscoll, 1959). 

,In such circumstances these long­
a'cting~ sulphonamides may carry :a 

greater hazard for the baby about to be 
born, on account of their perSistence in 
the infant and their t,:mdency to bind 
more securely to plasl[Ua pToteins than 
the shorter-acting sulphonamides 
(Newbould and KillPatrick, 1960). 

It would seem prudent to avoid the 
use of sulphonamides during labour, 
especially the long-acting compounds. 
This is particularly true in cas'es of 
premature labour. 

Ward (,1963) points out that a number 
of other drugs carry the same risk of 
crossing the placenta and producing 
hYlperlbiHmbiri1aemJa in the newiborn if 
u,sed close to term. Phenothiazine drugs 
and phsnylbutazone are two examples. 

Chloramphenicol. There have been no 
reports of foetal damage frorn the use 
of chlor.rurnphenicol in the parturient 
mother, but there are ceTtainly some 
grounds for sounding a word of warn­
mg. It is probably very fortunate that 
this drug has had little '~herapeuticin­
dication in the treatment of infections 
associated with late pregnancy or 
labour. 

Chloramphenicol is normally detoxi­
fied in the liver, mostly by g'lucuronide 
'c.onjugation. In the ne;wboTn, howe,ver, 
,ail the functions of the liver are re1a­
ttvely inefficient: this includes the 
ability '00 form glucuronides. Conse­
quently chloramphenicol is only slowly 
ms'tabolized by the liver of the normal 
newborn infant. The premature infant 
and the foetus l)1ust be even less cap­
able of handling, this drug by conjuga­
tion and detoxificati,on in the liver. The 
.:;xcretion of the drug by the kidney is 
also sl,ower than in the adult. 

Ordinary dosage may thus result in 
unduly high blOod lev~ls, and to:i{ic 
effects will be produced. The adirninis­
tration of chlmamphenicol to newborn' 
infants has caused seve're collapse (the 
"gray syndrome1

'), and even death 

(Weiss et al., 1960). 
While it is true that th€ effect that 



chloramphenicoi may: have on the foe­
tus is still unknown, yet pre'8ent know­
ledge would suggest a distinct possibi­
uty of severe toxicity. 

Tetracyclines. The major toxic effects 
of tetracyclines group of drugs are 
only recently coming to be' recognized 
(Lancet, 1963b). Most writers on this 
subject find no difference in toxicity 
between the various tetracyclines. 

AB this group of antibiotics crosses 
the placenta readily, and they are 
rapidly taken up by growing bones and 
teeth. An impress'ive case is described 
by Bennet .(1963), illustrating the rapi..: 
dity with whi,ch tetracyclines become 
fixed in foetal bone after passing from 
the maternal circulation: the mother 
had not had more than 1.5g of .tetracy­
cline, all within 18 hours of parturition. 

One effect of maternal therapy with 
these antibiotics is that they tend to 
produce yellow staining of the infant's 
deciduous teeth. This deposit in the 
dentine l!l1ay inte'rfere with the deve­
lopmen t or the tooth and with enamel 
formation. 

A more alarming possibility is that, 
given late in pregnancy, tetracycline 
may become r,apidly deposited through­
out the skeleton of the foetus. ThIs 
would interfere considerably with the 
growth and development of the foetal 
bones. 

There is no doubt that tetracyclines 
are' not without serious hazards When 
given to pregnant women. 

Streptomycin. n is probably true to 
say that the chances of encountering 
a toxic effe'ct in the foetus of a mother 
who has been given str,eptO!11ycin are 

. smaller than the general incidence of 
toXicity from this drug. 

streptomycin and dihydrostreptomy­
cin . both cross tlhe pIacenta. If the 
ma ternal dose is adequate' they may 
reach bacteriostatic levels in the foetal 
blood. 

Friend (1963) says that isolated cases 

it 

of damage to thee1gib,th cranial nerve 
have been reported; oriechild was 
found to be deaf a.t 2-k months of age. 
Kern (196,2) has 'collected fOur such 
cases and he believes that these two 
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drugs should not be used in pregnancy. 
Ganglion-blocking Drugs. The s e 

ag,ents are widely used in the treat­
ment of hypertension and toxaemia of 
pregnancy. They readily cross .:the pla­
centa: when inle'Cted into the mO'liher, 
they.may appear within two minutes 
in the foetal blood. Autono!!11ic activity 
in the foetus may then be disturbed. 

iMorris (19'5'3) recorded two fatal 
cases of paralytic ileus and one' of 
delayed passage o~ i!11econium in the 
ne'wlborn babies of l!l1others who had 
been given a hexamethonium com­
pound during pregnancy. 

The danger of inducing Heus in the 
neWborn is al1p:lOst certainly present 
with all ganglion-blocking drugs. On 
the other hand the risk is' practically 
abolished if the drugs are discontinued 
five to seven days before the' expected 
date of confinement. 
~ilson (1962) has drawn attention 

to a recently recognized drug-induced 
complication in ne,wborn babies whose 
mothers were treated with reserpine 
(Serpasil) for toxaemia up to two days 
before delivery, The' infant's nasal 
mucous !!11embrane, unusually respon-. 
sive to reserpine, becomes oed€l!l1atous. 
This may give l rise to a non-infective 
discharge or even nasal <>bstrudlon. 
The condition usual:ly clears up in less 
than a week, but it may cause embar­
assment to the infant and require 
pwmpt treatment with decongestant 
nose-drops. 

Sympathomimetic Amines. These 
d'rugs ~an jeOpardize the foetus if they 
are ,given to the !!11other in labour. 
They should be avoided if there is the 
least suspicion of placental insufficiency 
or foetal distress. 

The injection of these amines into 
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the i!lla ternal circula tio.n during labo.ur 
may pro.duce ano.xic effects o.n the' fo.e­
tus. This has ibeen shown: to. be the 
direct result o.f their vaso.co.nstrie'tive 
actio.n o.n . the uterine vesse'ls(Beard, 
Hl62). Probably they do no.t appreciably 
reach the fo.etal circulatio.n, because 
they are inact~vated by the pliacental, 
enz:>1mes. Outside labour it appears that 
the foetus is less s.ensitive than the 
mo.ther to the presso.r actio.n o.f these 
amines. 

Anticoagulants. Antico.agulants the­
rapy is to.-dayco.nsidered to be indi­
cated during pregnancy incases of 
phlebo.thrombosis and o.f pulmo.nary 
ernlholism. Francis (1963) po.ints o.ut 
that the cho.ice of antico.agulant drugs 
in pregnancy is restricted by th,e small 
mo.lecular size o.f the co.umarin deriva­
tives. 

Pregnant cows fed o.n Co.nta'Ulinated 
sweet clo.ver may have calves with the' 
typical haelPlo.rrhagie lesio.ns o.f couma­
rin po.iso.ning. In the human, Dico.u­
marol and related derivatives cro.ss the 
placenta with ease', and very often the 
foetus dies in utero cr scmetimes in the 
neonatal perio.d. The case or-the twin' 
pregnancy descrlhe1d by Go.rdon and 
Dean (19'55) is ty/pical: The antico.a­
gulant was stopped o.ne week befo.re 
delivery, yet the first twin was stillbo.rn 
and the seco.nd died on the thirtheenth 
day with extensive haemcrrhages. 

Dicoumaro.l is too. dangercus to be 
used in pregnancy. Heparin is safer fo.r 
two. reaso.ns. Its :molecule is too. large' to. 
cross the placenta. Used intravencusly, 
its duratio.n o.f actio.n is less than the 
length o.f all but pre'Cipitate labo.urs. 
There has been no. repo.rt of an effect 
Cl). the fo.etus from heparin given to 
the mo.ther. 

Analgesics, Sedatives, Anaesthetics. 
This composite group cf drugs is used 
extensively in labo.ur. It has uridoubt­
edly achieved a great deal in relieving 

the pain o.f parturltlo.n andln facilitat­
.ing o.bstetric manoeuvres. 

The' majority o.f these drugs cro.ss the 
placenta readily, and harmful effects 
on the fo.etus are no.t unco.iPllmcn. The 
o.nly not.able exception is the muscle:­
relaxant succinylcho.line, which crosses 
o.nly in small amounts and do.es net 
appear to affect the fo.etus (Stead, 1955). 

There is no. need to enlist the agents 
u,se'd in obstetric analgesia and anaes­
thesia; it is well kno.wn that they o.ften 
cause respiratory depressio.n in the 
newborn. Thus, mcrphine and its deri­
vatives readily cro.ss the placenta, and 
so do.es pethidine; fo.rtunately either 
drug has a highly specific antido.te, 
which rapidly impro.ves the infant's 
co.ndition if its respiratory depre'ssion 
is due to. the analgesic drug. 

In connectio.n with morphine. and 
pethidine there is a further asso.ciated 
danger that is very important. se'Veral 
observers have fo.und the mo.no.-amine 
cxidase inhibitors (iMarsalid, Nardil, 
Niamid, Marplan) to exed a highly 
potentiating effect o.n the acticn o.f 
pethidine' and mo.rphine. The manu­
facturers Of these' new drugs warn 
that mo.rphine and pethidine are co.n­
tra-indj,cated no.t cnly while their 
drug,s are being taken but alsO fer a 
fortnight after stopping the!!ll. These 
agents, therefo.re, should no.t be pres­
cribed after the' 38th week o.f pregnancy 
in view o.f the the fact that mo.rphine 
and pethidine are so. co.mmo.nly used 
during labo.ur. 

tAn interesting study by Brazelton 
(1961) sho.wed that heavy barbiturate 
premedicatio.n cf the' mo.ther in labo.ur 
co.uld render the neo.nate rather dro.wsy· 
for Some days and might impair his 
ability to establish adequate breast­
feeding. A similar picture may be ex­
pe'Cted in the case o.f an epHeptic 
mo.ther receiving high do.ses o.f pheno.­
barbitone and phenytoin right up to 
the day o.f co.nfinement. 



ConclUsion. It is eviqent that many 
forms of maternal therapy in Jate 
pregnancy or labour may constitute a 
very r,eal danger to the foetus soon to 
be born. Indeed, it may well be that 
several sBrious risks are aJwaiting to be 
discovBred and recorded. It is the duty 
of the doctor or ;rl1ddtwife, not merely 
to avoid prescribing drugs that are 
known to create an early neonatal 
hazard, but constantly to observe ~nd 
study the possibility of disease in the 
infants of mothers who have received 
any drugs during lPrel'5nancy or labour. 
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