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Prescribing in Pregnancy

Treatment of rheumatic diseases

M A BYRON

Musculoskeletal disorders are common, and conditions such as low
back pain and carpal tunnel syndrome may require treatment
during pregnancy. Rheumatic conditions are more common in
women, with the peak prevalence of rheumatoid arthritis and
systemic lupus erythematosus occurring in women of childbearing
age. Antirheumatic drugs are, therefore, often required for women
of childbearing age.'

Table I lists the groups of drugs prescribed for rheumatic
conditions. Analgesics and non-steroidal anti-inflammatory drugs
are most commonly prescribed, some of which-for example,
ibuprofen-are now available without prescription. Several reviews
discuss the effects of these drugs during pregnancy and lactation'-'

TABLE I-Antirheumatic drugs

Drug group Condition treated

1eSoft tissue lesionsAnalgesics Inlmaoyarthritides
Non-steroidal anti-inflammatory drugs Osteoarthritis

Antimalarial drugs Systemic lupus erythematosus
Rheumatoid arthritis

Sulphasalazine Rheumatoid arthritis
Ankylosing spondylitis

Gold salts Severe, persistent rheumatoid arthritis
Penicillamine J Psoriatic arthritis
Corticosteroids Systemic lupus erythematosus

Rheumatoid arthritis (infrequently)
Other connective tissue diseases

Cytotoxic agents Systemic lupus erythematosus
Severe unremitting rheumatoid arthritis
Other connective tissue diseases

Non-steroidal anti-inflammatory drugs

TERATOGENICITY

Studies in animals have linked a variety of skeletal and cranio-
vertebral abnormalities with ingestion of large doses of salicylates
during pregnancy. In humans several retrospective surveys have
shown that significantly more mothers of malformed infants took
salicylates regularly during pregnancy than mothers of normal
infants.5 In these studies, however, factors such as the reason for
taking salicylates, general health and nutrition of the mothers, and
incidence of defects in the families of the malformed children were

not always investigated. Three prospective studies have not shown a

teratogenic effect of aspirin"8 The largest study, the Perinatal
Collaborative Project of the United States of America, found that
malformation rates were similar in the children of 35 418 women not
exposed to aspirin, 9736 with intermediate exposure, and 5128
women heavily exposed during the first four months of pregnancy.8

Even in women identified as habitual aspirin users the prevalence of
congenital malformation was not significantly increased.7 Overall,
therefore, the evidence suggests that salicylates used in recom-

mended doses are unlikely to produce fetal malformations.
Indomethacin is associated with teratogenicity in animals, but the

link with human malformation is tenuous.26 Sulindac, diflunisal,
and piroxicam have not been found to be teratogenic in animals,
whereas azapropazone and diclofenac have, though at doses greater
than those used in humans.2 9 10 No information is available for the
fenamates and tolmetin. Studies in animals have found no evidence
of teratogenicity with the commonly prescribed propionic acid
derivatives such as ketoprofen, ibuprofen, flurbiprofen, and
naproxen.9

EFFECTS ON FETAL GROWTH

A survey from Sydney showed that long term ingestion of aspirin
was associated with an increased incidence of stillbirth and reduced
birth weight compared with that of controls.7 Most of the aspirin
preparations ingested, however, were compounds containing sub-
stances such as phenacetin and caffeine and were taken in large
doses. Data from the United States showed no significant effect of
aspirin ingestion on birth weight or perinatal mortality." There is
no convincing evidence that indomethacin or other non-steroidal
anti-inflammatory agents affect fetal growth.

EFFECTS MEDIATED THROUGH INHIBITION OF PROSTAGLANDIN
SYNTHESIS

Table II summarises the conditions associated with the use of
inhibitors of prostaglandin synthesis in pregnancy.

TABLE II-Conditions associated with use of
inhibitors ofprostaglandin synthesis in pregnancy

Effects on mother
Prolongation of pregnancy
Prolongation of labour
Increased blood loss both before and after birth
Anaemia
Pre-eclamptic toxaemia

Effects on fetus and neonate
Haemostatic abnormalities
Increased incidence of intracranial haemorrhage
Premature closure ofductus arteriosus
Persistent pulmonary hypertension

A retrospective study of women with musculoskeletal disorders
showed that those who took more than 3 25 g of aspirin a day during
the last six months ofpregnancy had a significantly longer gestation,
longer labour, and greater blood loss at delivery than women who
had not taken aspirin.' Collins and Turner also found an increased
incidence of anaemia, antepartum haemorrhage, and pre-eclampsia
in women who took aspirin for long periods.5 Haemostatic
abnormalities and a higher incidence of intracranial haemorrhage
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have been found in neonates whose mothers ingested aspirin within
a few days of delivery.3 14

In the fetus prostaglandin El causes relaxation of systemic and
pulmonary vessels as well as the ductus arteriosus, and 90% ofblood
ejected by the right ventricle passes through the ductus arteriosus to

the descending aorta.'5 Administration of single doses of an anti-
inflammatory agent to a variety of animals results in reversible
constriction of the ductus arteriosus and a substantial increase in
pulmonary artery pressure in the fetus. Long term exposure to anti-
inflammatory agents in animals and humans is associated with
increased amounts of pulmonary artery smooth muscle which
results in persistent pulmonary hypertension in the newborn infant,
with or without premature closure of the ductus arteriosus. 16

Neonatal respiratory complications attributed to the use of non-
steroidal anti-inflammatory drugs in the treatment of premature
labour support this association.78 Since other studies, however,
have found no increase in fetal mortality when premature labour
was suppressed with non-steroidal anti-inflammatory drugs,'9 it is
likely that the dose and duration of administration of the drug, the
gestational age of the fetus at the time of exposure, and the time
between the last dose of the drug and the birth of the infant are

important factors. Infants born to mothers receiving long term anti-
inflammatory treatment are probably most at risk.

BREAST FEEDING

Because non-steroidal anti-inflammatory drugs are weak acids
they do not achieve high concentrations in milk. All manufacturers
state in their drug information that these drugs should not be used in
lactating women. This caution is based on lack of specific informa-
tion rather than known adverse reactions, and the benefit associated
with breast feeding may outweigh the risks of a carefully chosen
drug. The appropriate drugs should have a short elimination half
life and metabolites which are inert or rapidly eliminated, or both.
Hydroxy or methyl metabolites are relatively stable in the infant's
stomach whereas glucuronide derivatives may be cleaved, releasing
active metabolites.3 Table III shows the suitability ofvarious drugs.
Reported side effects are uncommon, but plasma salicylate concen-
trations of 24 mg/dl were found in a breast fed child with metabolic
acidosis whose mother was taking 2-4 g aspirin a day, and a grand
mal fit occurred in a child whose mother was taking indomethacin.3

Antimalarial drugs

Chloroquine salts (4-aminoquinolone compounds) cross the
placenta and rapidly accumulate in the fetal uveal tract of mice.20
Teratogenic effects of these substances are probably dose related,
and experience from countries where malaria is endemic affirms the
safety of weekly prophylactic doses in pregnancy.2' Exposure
during the first trimester to the doses required to treat rheumatic
diseases, however, has resulted in fetal sensorineural hearing loss.22

BREAST FEEDING

Both chloroquine and hydroxychloroquine have been found in
small quantities in human milk. Despite their widespread use by
lactating women for malaria prophylaxis and the lack of reported
adverse effects in breast fed infants, the daily doses required for
treatment of chronic rheumatic diseases may cause retinal damage,
which is difficult to monitor in childen of this age. Their use in
lactating women is, therefore, not recommended.

Sulphasalazine

Sulphasalazine is increasingly used as a second line treatment in
rheumatoid arthritis. Experience with sulphasalazine in the treat-
ment of inflammatory bowel disease has shown that it is safe to use

throughout pregnancy and lactation.4 As it impairs absorption of
folic acid, supplementation is recommended during pregnancy.
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Gold salts

Both gold thiomalate and auranofin, an oral gold preparation,
have proved teratogenic in animals. Gold has been found in the liver
and kidneys of an aborted human fetus, and there are reports of
possible teratogenic effects.2324 Two studies, however, report the
safe use of gold during pregnancy,25 26 and therapeutic gold
concentrations have been detected in cord blood without evidence
of congenital defects."

BREAST FEEDING

Trace amounts of aurothioglucose have been detected in the milk
of lactating women, and gold has been found bound to the red blood
cells of breast fed infants.3 The theoretical possibility of toxicity
precludes its use during breast feeding.

Penicillamine

The chelating agent penicillamine (dimethylcysteine) is used for
treating Wilson's disease, cystinuria, and rheumatoid arthritis. Its
use in pregnancy has been associated with the development of a

generalised connective tissue defect, similar to that of Ehlers-
Danlos syndrome, in three babies.28130 Two died, but in the third the
cutis laxa was reversible. Many normal children, however, have
been born to mothers taking penicillamine for Wilson's disease,3' 32

and it was proposed that in this disease the fetus was protected from
the effects of penicillamine by the excessive maternal pool of
copper. In another survey, however, one ventricular septal defect
was the only abnormality reported in 27 pregnancies in patients with
rheumatoid arthritis and cystinuria.33

BREAST FEEDING

Penicillamine is extensively protein bound and has a short half life,
so only small amounts should be present in breast milk. No specific
investigations in lactation have, however, been carried out. The
potential toxicity makes its use hazardous.

Corticosteroids

The pharmacology of corticosteroids and potential effects on the
fetus are discussed in the article on treatment of asthma. In

TABLE iri-Antirheumatic drug treatment and lactation

Drugs suitable for use during lactation Reasons for suitability

Non-steroidal anti-inflammatory drugs:
Ibuprofen 1 Small quantities found in milk
Flurbiprofen Short elimination half lifeDiclofenac Inert metabolitesMefenamic acid n

Sulphasalazine S
Corticosteroids See text

Drugs not suitable for use during lactation Reasons for unsuitability

Non-steroidal anti-inflammatory drugs:
Salicylates
Fenoprofen Glucuronide metabolites
Ketoprofen
Naproxen 1
Piroxicam
Diflunisal l
Flufenamic acid Long half life
Tolmetin-Na
Azapropazone
Fenbufen *Sbulinda} Active metabolitesSulindac
Indomethacin Variable half-life; enterohepatic circulation

of metabolites
Antimalarial drugs Risk of retinal damage
Gold salts } Potential renal and bone marrow toxicityPenicillamine
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two studies of pregnancy associated with corticosteroid treat-
ment 37 pregnancies in 24 patients with rheumatic diseases were
evaluated.435 Although five pregnancies resulted in abortion and
four in fetal death, this was in a group of patients at high risk of fetal
loss. Length ofgestation and birth weight were within normal limits
and a few minor fetal abnormalities were considered unrelated to
steroid treatment in the mother. Both studies emphasised the
importance of giving the mother additional corticosteroids during
delivery and the rarity of fetal adrenocortical insufficiency.

BREAST FEEDING

In the doses most commonly used for treating rheumatic diseases
(15 mg ofprednisolone a day or less) there is little chance ofan infant
receiving appreciable amounts of prednisolone in breast milk.86

Cytotoxic drugs

Alkylating agents and antimetabolites may be teratogenic and
mutagenic, and even ifused after the first trimester ofpregnancy the
fetus is susceptible to bone marrow depression, infection, and
haemorrhage.37 Azathioprine is the cytotoxic agent most commonly
used in rheumatic disorders. In a study of 125 pregnancies in renal
transplant recipients taking both azathioprine and prednisone only
one infant showed a congenital abnormality, though a number had
lymphopenia, growth retardation, and an increase in chromosomal
breakage.?8 Results of long term follow up studies in these children
are not available. The risk of lymphoproliferative and gonadal
disorders would be likely to cause concern.

BREAST FEEDING

Many cytotoxic drugs are found in appreciable amounts in human
milk, and the risk to the infant would outweigh any benefits of
breast feeding.

Guidelines for antirheumatic treatment in pregnancy

Adequate explanations of the possible risks of any proposed
treatment, with appropriate advice on contraception, are essential
when treating women of childbearing age. The use of drugs that
pose the least threat to the fetus will minimise anxiety should
pregnancy occur. In women with established rheumatic diseases it is
important to appreciate that without the use of agents which
suppress the disease pregnancy may not have occurred or may not
have been carried to term. Adequate control of the disease may also
enable a woman to feel capable of bearing and raising children.
There is a good chance of remission of rheumatoid arthritis during
pregnancy, though aggressive treatment may continue to be neces-
sary in systemic lupus erythematosus.2

NON-STEROIDAL ANTI-INFLAMMATORY AGENTS

Drug action is a function ofconcentration and time. To minimise
the effects on the fetus drugs with a short elimination half life and
inactive metabolites-for example, ibuprofen, flurbiprofen, and
ketoprofen-should be used at the maximum tolerated dosage
interval. The most potent inhibitors of prostaglandin synthesis,
such as salicylates and indomethacin, should be avoided throughout
pregnancy, if possible, and certainly during the last trimester. Well
motivated women with moderate symptoms may be managed with
simple analgesics, paracetamol being the drug of choice.

DRUGS THAT MODIFY RHEUMATIC DISEASE

Only a small proportion of women require disease modifying
drugs. Antimalarial drugs are contraindicated in pregnancy or

lactation, whereas sulphasalazine appears to be safe, though folate
supplements should be given. Treatment with gold and penicilla-
mine should not be started during pregnancy, and these drugs
should not be used by breast feeding women. If a woman becomes
pregnant while taking these drugs gold can be continued at the
longest possible dosage interval and penicillamine should be slowly
reduced or withdrawn. Pyroxidine supplements are recommended
as penicillamine may deplete maternal stores.3 Careful considera-
tion should be given to the use of cytotoxic agents in pregnancy.
Although azathioprine appears to be relatively safe, long term
follow up data are not yet available. Corticosteroids in the doses
required to treat rheumatic conditions seem to be safe in pregnancy
and lactation. Additional doses are needed to cover delivery. Fetal
adrenal insufficiency is rare.
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