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When the heart rate is rapid the triple rhythm caused by
the extra heart sound is called gallop rhythm (see Figure),
because of its resemblance to the sound of a horse in canter.
If it is due to a third heart sound the gallop rhythm is called
protodiastolic and if it is due to a fourth heart sound it is
called presystolic. Nevertheless, when the ventricular rate is
very fast the third and fourth heart sounds become super-
imposed and their differentiation is not possible. The rhythm
is then called a summation gallop. The real importance of
these triple rhythms is that they are evidence of ventricular
stress and incipient failure. But, as Dr. McKendrick pointed
out, it is rarely necessary to differentiate which sort of triple
rhythm is present. The important thing is to look for triple
rhythm in anybody who is middle-aged and breathless and
recognize it as evidence of ventricular failure. When the triple
rhythm disappears it shows that the patient is improving, and
if it persists in spite of treatment it is a bad prognostic sign.
The third and fourth heart sounds must b. differentiated

from another sound called the opening snap, which is
pathognomonic of mitral stenosis. The snap is clicking in
quality and precedes the mitral diastolic murmur characteristic
of the valve disorder. It is due to the sudden opening of the
anteromedial cusp of the mitral valve.

Raised Venous Pressure

Without depreciating the importance of gallop cardiac
rhythm the first recognizable evidence of right ventricular
failure is often a raised central venous pressure, and this can
be detected long before oedema develops. It is best observed
in the internal jugular vein. Because there is no valve between
the internal jugular vein and the right atrium this vein
accurately reflects pressure in the right atrium. In normal
subjects lying down at an angle of 45 degrees the jugular veins
are distended to a height of two or three centimetres above

the sternal angle. To examine the venous pulse it is essential
that the patient is relaxed, as the internal jugular veins lie deep
to the sternomastoid muscles. The internal jugular is a better
guide to centre venous pressure than the external jugular vein
because kinking in the latter may mask the impulse.
A visible pulse in the neck may be arterial or venous, and it

Is of obvious importance to differentiate them. The carotid
pulse is palpable, whereas a venous pulse is not. Furthermore,
the carotid pulse has an abrupt onset and is more localized.
A venous pulse rises during inspiration and normally has more
than one peak. If in doubt pressure on the abdomen will raise
a venous pulse but not affect the arterial pulse. Though this
hepatojugular reflux has been described as a sign of cardiac
failure, it is not reliable as such, for the difference in the
normal subject and the patient in heart failure is quantitative
and not qualitative.
Two waves may easily be detected in the normal venous

pulse. The first is the " a" wave-which is due to atrial
systole and occurs immediately before the carotid pulse. The
second is the " v" wave of ventricular systole caused by the
filling of the right atrium when the tricuspid valve is closed.
The " a " wave will be increased when there is atrial hyper-
trophy, as in tricuspid stenosis, and it will be absent when there
is atrial fibrillation. The "v" wave will be increased when
there is tricuspid incompetence, whether this is organic from
rheumatic heart disease or functional from dilatation of the
right ventricle in heart failure.

Inspection of the jugular venous pulse thus not only indicates
a raised central venous pressure, which is evidence of right
heart failure, but also determines the presence of atrial fibrilla-
tion and tricuspid incompetence. It is an important physical
sign to seek in patients with acute chest pain. Myocardial
infarcts do not occur in the right ventricle, so that if acute
chest pain is associated with a raised central venous pressure
it is likely to signify pulmonary infarction and not coronary-
artery disease.

TODAY'S DRUGS

Hazards of Drug Prescribing in
Pregnancy

The common hazards of prescribing any drugs are further
complicated in the pregnant woman. Both the embryo or
foetus and the parent are susceptible to effects of therapeutic
substances which under other circumstances might be expected
to be without serious risk. One immediate response to the
tragic experience with thalidomide was a reaction towards an
attitude of relative therapeutic nihilism during pregnancy.
While this, as will be seen, is probably an understandable and
proper attitude to adopt towards newly introduced drugs, if
followed too blindly it can lead only to discomfort for, or may
even be detrimental to, the pregnant woman.

Teratogenic Drugs

The teratogenic capacity of a drug is one-fortunately
limited-aspect of the problem. Such effects result from inter-
ference with the development of the embryo in early preg-
nancy. Nevertheless, the drugs known to be teratogenic in
man are very few. Clearly the prescriber has a responsibility
to avoid the use of such drugs in the first twelve weeks of
pregnancy, and especially in the period of differentiation from
the third to eighth week. Apart from thalidomide, these are
drugs mainly used in the treatment of cancer-antimetabolites

(such as methotrexate, 6-mercaptopurine, and allopurinol),
alkylating agents (such as chlorambucil), and antibiotic sub-
stances (such as actinomycin D). Fortunately the conditions
for which these particular agents may be indicated are
generally unlikely to be associated with pregnancy. Other
substances questionably implicated include oral hypoglycaemic
agents and adrenocortical hormones. The evidence here is
equivocal, and, though some reports link their use with the
appearance of foetal abnormalities, the suspicions aroused have
not been clearly confirmed.

All these and many other drugs are known to be teratogenic
in laboratory animals, usually when given in high doses. The
list of such drugs is at first sight alarming, including aspirin,
penicillin, streptomycin, sulphonamides, caffeine, and nicotine.
" In fact the number of agents shown to be teratogenic in
experimental animals is so great that the question arises as to
whether all agents might not be teratogenic if applied at the
critical time in the appropriate dosage in the right species." I

Despite the earlier deficiencies in testing for teratogenicity
before use in therapy, for none of the compounds in the above
list has there been any evidence of such effects in man.
" Sometimes we forget that drugs have always been tested for
their effect on mammalian development . . . by administering
them not to pregnant rodents but to pregnant women." I

The acknowledgement that additional tests were needed in
animals has only sharpened the realization that the safety of
any drug is only as great as it is demonstrated to be in man,
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Today's Drugs

and that the use of any new drug must continue to be a most

cautiously conducted experiment, particularly in early preg-
nancy.

Placental Barrier

Apart from truly teratogenic effects, almost any drug given
for an effect on the mother during pregnancy may have some

effect on the foetus. As A. K. Done3 has said, "From the
pharmacological point of view the 'placental barrier' is largely
a myth." The placental barrier may give some protection
from effects of drugs taken by the mother, but it is safer to

assume that even drugs which are non-lipid-soluble and
ionized at tissue pH, or whose molecular weight exceeds 600,
mav be transferred across the placenta. Though such transfer
is less likely to occur with these drugs than with those of
smaller molecular size and greater lipid-solubility, it is known
that red cells may be transferred, and there is the additional
factor that the tissues of the foetus may be less able (qualita-
tively or quantitatively) to handle drugs than those of the
mother. Thus even for poorly transferred substances an

effective concentration of the drug or a metabolite may be
achieved in the foetus. Moreover, in the presence of toxaemia,
particularly, any generalization becomes even less valid. Apart
from its peculiar liability to hazard from drugs given to the
mother early in pregnancy, the foetus may be exposed to other
drugs at any time during pregnancy and some of these may

have deleterious effects.
While in normal pregnancy there may usually be little need

for drug therapy,' there are sometimes indications for treatment

of directly related symptoms, as well as of complications,
including infection. The continuing treatment of a patient

who becomes pregnant while already under care for a disease
produces further problems.

For the common "morning sickness " simple psychotherapy
-perhaps with an antacid or placebo-will often suffice.

When these measures fail, and active treatment is required,
antihistamine antiemetics such as meclozine may be prescribed;
in such a case the doctor "should not be deterred on account

of any danger to the foetus."2 Metoclopramide (Maxolon), a

recently introduced antiemetic, is not recommended for use in

early pregnancy-presumably because it is not yet known to

be safe. For the rare instance of hyperemesis one of the

phenothiazines may be effective; no good evidence of toxic

effects on the foetus has been recorded, but the possibility of

their causing liver damage should be remembered. The tem-

porary use of the common antacids or attention to eating

habits Will usually deal with heartburn. Constipation in

pregnancy should be treated, as in most other circumstances, by

alteration of diet or by occasional use of a mildly irritant

laxative. A standardized preparation of senna taken at night

is suitable. Preparations containing aloes should be avoided,

but bisacodyl (Dulcolax), given in a suppository, may be used.

Sedatives, Tranquillizers, and Hypnotics

Of the sedative, tranquillizer, and hypnotic group of drugs

phenobarbitone and amylobarbitone appear to have been used

successfully for relatively long periods of time without apparent

harm to the foetus. If given during labour phenobarbitone

may have a persistent depressant effect on the newborn baby.

A similar effect may be seen with preparations of chloral

hydrate, especially in premature infants whose glucuronic-acid-

conjugation mechanism is not fully developed. Given earlier in

pregnancy, chloral does not seem to be troublesome, presum-

ably because the mother's detoxication processes are of greater

importance in removing the drug. Phenothiazines have not

been shown to have toxic effects on the foetus, but their

unwanted effects will be no less in the pregnant woman than

in the non-pregnant.

BateS
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Experience with newer sedatives and hypnotics has been
shorter as to both their possible advantages and disadvantages
during pregnancy. In view of their known side-effects in the
adult it is not surprising that the giving of these depressant
drugs just before delivery has been sometimes associated with
less attentiveness, a longer period of disorganized activity, and
slow adaptation to breast feeding in infants. Longer-term
effects said to occur in rats have not been reported in man.

Meprobamate (Equanil), chlordiazepoxide (Librium), oxazepam

(Serenid), and nitrazepam (Mogadon) are in this category, and
they should not be used without caution during pregnancy.

Though aspirin in large doses is teratogenic in some other
species, no such effects have been attributed to it in man. If
given late in pregnancy, salicylates, like coumarin and indane-

dione anticoagulants, may give rise to hypoprothrombinaemia
and foetal or neonatal haemorrhage may occur. Suggestions of
ill effects of ethyl alcohol during pregnancy have not been

positively confirmed. It is known that alcohol rapidly crosses

the placenta, but even its use in obstetric analgesia does not

seem to be deleterious.

Infections During Pregnancy

Infections arising during pregnancy require appropriate

chemotherapy, but here caution is required. A short-acting

sulphonamide-such as sulphadimidine-which may be indi-

cated for the early treatment of urinary infection, commonly

due to susceptible strains of Escherichia coli, is believed to be

safe. The sulphonamides with a longer-lasting effect are to a

large extent protein-bound and slowly excreted and are known

to be undesirable late in pregancy. They may persist in the

newborn baby and lead to severe jaundice and possibly kernic-

terus. Streptomycin, gentamicin, and other antibiotics known

to be toxic to the eighth cranial nerve should be avoided if

possible, as there is some evidence that they may cause damage

to the labyrinth and auditory nerve in the foetus.

Tetracyclines given during pregnancy are now well known

to cause staining of the foetal teeth, and, especially in premature

infants, cause a reversible impairment of skeletal growth. The

antibiotic forms a chelate-complex with calcium, and the period

at risk is therefore from about the middle of pregnancy. Not

only is the discoloration of the teeth unsightly and permanent,

but there is hypoplasia of the enamel with increased suscepti-

bility to dental caries. This effect is probably possessed to some

degree by all the tetracyclines. Alternatives should be used

whenever possible in the second half of pregnancy. Like other

penicillins, ampicillin is not known to have untoward effects on

the foetus and is a suitable alternative when the organism is

sensitive.

Of the commonly used antituberculous drugs streptomycin,

ethionamide, and prothionamide should be used only when

this is essential for the control of the disease. Isoniazid does

not appear to cause foetal damage, but the toxic potentiality of

para-aminosalicylate may show up in both mother and foetus.

Clearly the chances of foetal damage have to be weighed

against the urgent need to continue treatment of the mother

with tuberculosis.

Chemotherapy of other diseases during pregnancy

present some difficulties. Evidence on the relative safety

during pregnancy of drugs used in malaria is difficult to find,
but the abortifacient action of quinine is overrated and other

antimalarials have not been reported to cause foetal defects.

Where the appropriate drug may have unpleasant effects

the mother, and also a secondary effect on the foetus, this

will favour postponement of therapy until after delivery if the

condition is not urgent. A recent case of filariasis in a woman

32 weeks pregnant illustrates this situation, for a possible

allergic reaction to diethykcarbamazine was a sufficient contra-

indication to its use during the pregnancy.

22 July 1967
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Drugys for Cardiovascular Disease

It is a cepted that if the usual therapeutic doses of digitalis
glycosides are used in pregnant women no harm comes to the
foetus, in spite of clear evidence that they do penetrate to the
foetal heart and brain. Drugs which raise the blood pressure

as a result of peripheral vasoconstriction may cause foetal
asphyxia owing to constriction of the uterine vessels. This
situation might arise, especially during labour. Nevertheless, the
foetus does appear to be partially shielded from direct effects of
catecholamines by the moniamine oxidase present in the
placenta.

In severe hypertension it is not clearly known whether the
continued use of hypotensive drugs as " the only alternative to

termination "I carries any additional risk to the foetus beyond
that already known to exist in this disease. Ganglion-blocking
drugs may produce definite alterations of autonomic activity in
the foetus-notably circulatory and intestinal effects. Babies
born to mothers given reserpine within two days of delivery
show signs of respiratory obstruction associated with nasal
stuffiness, owing to transient effects on the nasal mucous
membrane.

Thiazide diuretics, though useful in controlling the effects of
pre-eclamptic toxaemia, are not without hazard to the foetus.
Foetal death, together with liver damage or pancreatitis in the
mother, have been reported. The incidence of thrombocyto-
penia, possibly due to sensitization of the foetus, is uncertain
but probably low.

Unless care is taken, iodide or antithyroid drugs given to a

pregnant woman may produce enlargement of the foetal
thyroid by an analogous mechanism to that which may occur

in the mother. If a hyperthyroid woman becomes pregnant
drug treatment should be continued with the minimum
necessary dosage, though some doctors believe that surgical
operation is justified. Symptoms often decrease later in preg-
nancy. Progressive reduction in the dose of antithyroid drug
should aim at stopping treatment by about one month before
delivery. If this can be done the likelihood of goitre in the
baby is slight. Radioactive iodine is clearly hazardous, because
it will be taken up by the foetal thyroid, causing involution and
secondary effects.

Treatment of Diabetes

The pregnant diabetic also requires special consideration.
Continued use of oral hypoglycaemic agents has been reported
to be associated with foetal death, but good evidence on this

point does not appear to be available. Control of dosage is

likely to be more difficult, especially with the longer-lasting
drugs. Careful control, using insulin in hospital, would

appear to be a safe recommendation.
Other hormones, adrenocortical or gonadal, are potentially

capable of having effects on the skeletal and sexual character-

istics of the foetus and newborn child. Androgens, oestrogens,
and progestogens should be avoided in pregnancy. Progesta-

tional hormones are not of proved value for the prevention of

habitual or threatened abortion. The case against adreno-

cortical hormones is much less strong and there is no proved
causal link between them and the occasional abortion or still-

birth. Although "there is no doubt that women taking a

steroid throughout (pregnancy) have both conceived and borne

normal babies,"' it is wise to avoid high doses, especially in the

first trimester.

Drugs Used During or Immediately Before Delivery

Care in the use of drugs is particularly necessary at or near

to full-term. The susceptibility of the newborn infant to

MEDICAL JOURNAL

drugs given to the mother may be adversely affected by several
factors-including asphyxia and trauma during birth-as well
as deficient mechanisms of detoxification and excretion because
of enzymological immaturity and inefficient renal function.
F. Moya and V. Thorndike6 have given a useful comprehensive
review of this topic.
The problems associated with the giving of sedatives.

analgesics, and anaesthetics to the mother are generally well
recognized. The use of morphine and similar substances given
for maternal analgesia are known to be sometimes responsible
for cyanosis and respiratory depression in the baby. In babies
born of addicted mothers pinpoint pupils and withdrawal
symptoms have been reported. Pethidine is commonly said to

cause less respiratory depression than morphine, but it is
probable that respiration in the baby will be at least as depressed
as in the mother at the time of birth, whichever analgesic is
used.

Other potential dangers arise from the infant's inability to

metabolize drugs with efficiency equal to that of the adult. In
laboratory animals oxidative pathways appear to be the most
deficient at birth, but in newborn children conjugation pro-
cesses for chloramphenicol, paracetamol, salicylate, and bii-
rubin have been reported to be less efficient. Toxic effects of
chloramphenicol in neonates have been reported even after

greatly reduced dosage schedules. It is clearly wise particularly
to avoid giving this drug to the mother at this time.

Several drugs may produce an exaggeration of the normal

hyperbilirubinaemia of babies if given to the mother just before

delivery. The conjugation of bilirubin is already relatively
inefficient in the neonate. Hence drugs which use the same

conjugation mechanism may cause an increase in the concen-

tration of " free " unconjugated bilirubin. Excess of this can

result in brain damage-namely, kernicterus.

Protein-bound Drugs

In addition, drugs which are to a large extent protein-bound
may compete with bilirubin for protein-binding sites and thus

have a similar effect. Thus, as already mentioned, long-acting
sulphonamides given to the mother have been reported to cause

hyperbilirubinaemia in the baby. The following drugs have

been reported to have high in-vitro activity of this kind-

though clinical confirmation is fortunately so far lacking
-novobiocin, indomethacin, salicylates, and tolbutamide.

Neonates also have a greatly increased sensitivity to drug-
induced methaemoglobinaemia, probably because of deficient

enzyme activities in the erythrocyte. Phenacetin, local anaes-

thetics, nitrites, and sulphonamides are dangerous in this

respect. Once again there is little evidence to implicate the

administration of these drugs to the mother with toxicity in the

baby. Nevertheless, it would be wise to use any of them with

understanding caution. Haemorrhage-sometimes fatal in the

foetus or baby-after giving anticoagulants (or large doses of

salicylates) to the mother has already been referred to. This

may arise even when the maternal prothrombin level is not

excessively depressed.
This brief review seems to have left few classes of drug

available for unquestioned use during pregnancy. The risk of

giving a drug to a pregnant woman is not confined to the

developing embryo in the first trimester, and (as with all treat-

ment) the decision to prescribe must be taken after a careful

assessment of the relevant factors. Each prescription should

represent a calculated risk. The continuing uncertainty of the

extent to which some drugs can be used in pregnancy with

relative safety is mainly caused by a lack of adequate know-

ledge of the clinical pharmacology of both new and not so new

drugs. It still remains true for drugs which are used

frequently that "where there is lack of positive information it

222 22 July 1967
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is suggestive that the drugs concerned are at least of no lasting
harm to the foetus when given to the mother in the usual
therapeutic doses."7

Conclusions

,(l) In normal pregancy there is little need for drug therapy.
(2) Prescribe drugs for pregnant women only when there is

a clear indication and then for as short a period as possible.
(3) Keep a record of the dosage and timing of all drugs

given during pregnancy.

(4) Since pregnancy may occur in any woman of child-
bearing age, this possibility should act as an additional restraint
on unnecessary prescribing of potentially hazardous drugs.
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ANY QUESTIONS?
We publish below a selection of questions and answers of general interest.

Cyclandelate and Cerebral Circulation

Q.-Is there any evidence that cyclandelate
significantly improves cerebral circulation ?

A.-There have been a number of recent
reports suggesting that cyclandelate can
increase cerebral blood flow. It is difficult to
evaluate the results of these studies, because
different methods of measuring cerebral
circulation have been used in them all.

Eichhorn' employed a technique injecting a
radioactive isotope intravenously and measur-
ing the cerebral circulation by surface count-
ing over the torcular Herophili. He studied
40 patients with cerebrovascular disease and
found that cyclandelate in an oral dase of 800
mg. daily for a period of three weeks signi-
ficantly raised the blood volume and reduced
the pathologically increased circulation time
in patients with mild to moderate cerebro-
vascular insufficiency. Luisada and his col-
leagues2 used impedance plethysmography,
and demonstrated that cyclandelate in a
similar dose caused consistent vasodilatation
of the arteries of the skull and brain. Their
subjects were 26 elderly inmates of a home
for the aged.
Kuhn' did angiography with high speed

film changing on 25 patients with focal
cerebral ischaemia. The first angiograph was
done within two weeks of the onset of symp-
toms and the second 12 weeks later, the
patients having been given cyclandelate 400
mg. four times daily over this period. He
claims that 19 patients were clinically
improved, 11 markedly so, and that the repeat
angiographs showed an increased velocity of
blood flow.

O'Brien and Veall' measured cortical blood
flow by the clearance of Xe-133 in nine
patients with cerebrovascular disease whose
clinical condition was stable. The patients
acted as their own controls. Observations
were made on two occasions, after a placebo
and after an oral dose of 1 g. of cyclandelate.
Analysis of the results showed that there was
a significant increase in blood flow after
cyclandelate.

These results must still be regarded as pre-
liminary observations. The number of
patients is small, and, except for O'Brien and
Veall's study,' the investigations have not
been as well controlled as one would wish.
None the less, it is suggestive that all the
observers using different techniques have
demonstrated an increase in cerebral blood

flow. If the findings are confirmed it will be
of great importance, because none of the
other commonly used vasodilator drugs has
been shown to have a consistent effect upon
the cerebral circulation.'
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Pain in the Back
Q.-What is the best answer to give to a

woman who wishes to know why she has pain
in the back of long duration after it has been
explained to her that organic disease has been
excluded and no abnormality in the back can
be found ?

A.-This all too familiar problem can be
answered in two ways. Firstly, assuming that
the given facts are completely accurate and
that there is no organic cause for the patient's
pain, the cause of the pain must be psycho-
genic. If the psychological causes or stresses
are reasonably clear these should be dealt
with on conventional lines-reassurance,
superficial psychotherapy, and mild sedation.
Diazepam 6 mg. daily in divided dosage is
often very helpful. A small proportion of
women with chronic backache for which no
organic or other cause can be found are in
fact suffering from a depressive illness with
somatic conversion symptoms. The response
in two to three weeks to imipramine 25 mg.
eight-hourly is often dramatic and revealing.

Secondly, there remains a large group of
patients who have backache of a few years'
duration, often dating from a pregnancy or
minor trauma. Physical and radiological
examination reveals no abnormality other than
tenderness, either diffuse or local, in the lower
lumbar and sacral region. The classification
of this type of lesion is a matter of consider-
able controversy. Thus " sacro-iliac strain,"
" multifidus triangle syndrome," " chronic
lumbar strain," " chronic disc rrolapse,"
" postural back strain "-the list is endless.

Because no lesion is directly demonstrable.
one pays one's money and takes one's choicer,
and the choice is wide.
The treatment of choice should be the:

safest and the cheapest. I would suggest a
course of postural and back-strengthening
exercises, together with exercises to improve
abdominal muscle tone, and, when appro-
priate, a weight-reducing regimen. The
general increase in fitness and well-being
induced by a regimen of this type can do
only good, and after instruction it can be
carried out at home. The very few remain-
ing patients who do not respond to these
treatments are best managed by a programme
of optimistic support and encouragement.

Notes and Comments
Chilblains.-Professor J. T. INGRAM (Leighton

Buzzard, Beds) writes: The information pro-
vided by your expert (" Any Questions ? "
24 June, p. 818) towards the understanding and
management of chilblains might with advantage
be expanded. The increased susceptibility of
young women and the absence of chilblains in
certain climates and where central heating and
air-conditioning are effectively employed must
be significant. Occupational factors and the
importance of posture were emphasized by
Winner.' It might have been explained that
an adequate reaction to ultraviolet irradiation
causes prolonged relaxation of the spasm of
arterioles in the skin-an important factor in
the mechanism-as shown by Hclti.' The brief
reference to clothes might have included praise
for the fashion of trousers and tights for women
and those decorative, long-legged woollen
knickers,

Internal measures are admittedly disappoint-
ing in the treatment of chilblains of the legs,
but chilblains occur elsewhere and there is still
a place for small doses of thyroid for chilblains
of the digits.
OUR EXPERT replies: While I am sure Pro-

fessor Ingram's gallant support for decorative
woollen knickers will be appreciated in the right
quarters, I must now amplify my remarks cn
therapy. Discussion of the "mechanism" of
action of ultraviolet irradiation would best be
postponed until such an action is proved, and
in this respect ;he observations of Holti and
Ingram3 were uncontrolled. Finally, the place
for small doses of thyroid in the treatment of
digital chilblains is in the clouds of dermato-
logical mythology rather than the rocks of prac-
tical therapy.
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