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Abstract

The interaction of pregnancy and the rheumatic diseases varies, ranging fro
life-threatening conditions such as thromboembolic events and progressive ren
disease in some autoimmune disorders, to minor flares of peripheral arthritis i
inflammatory rheumatic disease. As a consequence, treatment strategy will va
according to the maternal or fetal compromise expected.

All nonsteroidal anti-inflammatory drugs (NSAIDs), including high dose as-
pirin (acetylsalicylic acid), can cause adverse effects during pregnancy related:
the inhibition of prostaglandin synthesis. Prolongation of gestation and labour
constriction of the ductus arteriosus, persistent fetal circulation, impairment o
renal function and bleeding are risks of third trimester exposure of pregnar
women to all inhibitors of cyclo-oxygenase. Most of these adverse effects can b
prevented by discontinuing NSAIDs 8 weeks prior to delivery. Low dose aspirin
has not been associated with fetal or neonatal toxicity.

Some corticosteroids such as prednisone and prednisolone do not readily crc
the placenta and can be safely used during pregnancy as immunosuppress
drugs. Maternal complications related to corticosteroids may occur and clos
monitoring is therefore mandatory. There is limited information on the safety of
disease-modifying antirheumatic drugs including gold, antimalarials, penicillam-
ine (D-penicillamine), sulfasalazine and cyclosporin. Of these agents, sulfasala:
ine has the best record for tolerability and can be used by pregnant patients. Gc
compounds and penicillamine should be discontinued when pregnancy i
recognised. Hydroxychloroquine has not been associated with congenital malfo
mations and seems preferable to chloroquine in patients requiring treatment wi
antimalarials. Use of cyclosporin may be an alternative to other therapy in preg
nant patients with severe rheumatic disease. Indications for treatment with co
chicine during pregnancy are few, except for familial Mediterranean fever.

Azathioprine can be used when the maternal condition requires a cytotoxi
drug during the first trimester. Cyclophosphamide, chlorambucil and methotrex
ate are contraindicated during pregnancy because of their teratogenic potenti
Their use may be considered in late pregnancy if the mother has a life-threatenil
condition.

When women with inflammatory rheumatic dis- tivity of inflammatory rheumatic diseases is re
ease become pregnant, management of periphendewed; however, the reader interested in detaile
arthritis and systemic disease becomes a challengeirveys of pregnancy and the rheumatic disease:
for the physician. The interaction of pregnancy andeferred to specialist literature in this fiéle
rheumatic diseases varies, ranging from life-threat-
ening conditions such as thromboembolic events 1. The Interaction of Pregnancy and
and progressive renal disease in some autoimmune Rheumatic Disease

disorders, to minor flares of peripheral arthritis
in inflammatory rheumatic disease. As a conse-

1.1 Rheumatoid Arthritis

quence, treatment strategy will vary according to About 75% of rheumatoid arthritis patients im:
the maternal or fetal compromise expected. In th@rove during pregnand$? The reduction of dis-
following text, the effect of pregnancy on the ac-ease activity develops early and is apparent
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about 70 to 75% of patients at the end of the first 1.3 Spondylarthropathies
trimester, whereas amelioration is delayed until the

second and third trimester in 25 to 30% of patients. heumatoid factor negative arthritis associate
Complete remission of all signs and Symptomswith the cell surface marker HLA-B27 with limited

. L internal organ involvement includes disorders suc
leading to no need for medication has been de- 9

. : . . as ankylosing spondylitis, psoriatic arthritis an
0,
_scrlbed in about 65/0 of pre.gnanmes which ShOWReiter’s syndrome. Characteristics of ankylosin
improvement of disease activi#}.Only about 20

- - - spondylitis are involvement of the spine, the sacr:
to 30% of pregnant rheumatoid arthritis patientsjjiac and the large proximal girdle joints. Prospec

will need medications to control flares of arthritis e and retrospective studies have document
or systemic diseadl.Complications of pregnancy that the signs and symptoms of ankylosing spo
such as pre-eclampsia or premature labour havagyilitis are largely unaltered by pregnamyExac-
rarely been reported in rheumatoid arthfiisAs  erbations of spinal symptoms or peripheral arthr
a rule, the disease does not compromise fetal outis are common around mid-gestation and mz
comel34l require treatment with nonsteroidal anti-inflammea
tory drugs (NSAIDs) in order to relieve pain anc
stiffnessl®] Complications during pregnancy are
not increased in ankylosing spondylitis and fet:
outcome is not compromiséd.

Juvenile chronic arthritis, defined by a disease . In the only small prospeciive study of pregnar

. . cies in patients with psoriatic arthritis, improve:

onset before the age of 16, includes polyarticular : : .

L . ) ment during pregnancy occurred in 80% of pe
pauciarticular and systemic subgroup involve-

e ? tients; of those patients showing improvemen
ment. Complete remission of the signs and sympgqnpjete resolution of all signs and symptoms o

toms of juvenile chronic arthritis occurs in about . ,rred in half of then®! Amelioration was noted

70% of the patients in early adultho8dA small  early in the first trimester and progressed durin
study found no reactivation of quiescent juvenilethe latter half of gestation. Skin disease tended
chronic arthritis by pregnané¢y).Studying patients  subside during pregnancy.

with persisting active juvenile chronic arthritis  Reactive arthritis following urogenital or gas-
showed that improvement during pregnancy wadrointestinal bacterial infections are not uncom
most often seen in patients in the polyarticular submon during the reproductive years. However, the
group, whereas it was less frequent in those withave been no reports of pregnant patients wi
pauciarticular involvement and rare in patientsthese conditions. The concurrence of pregnan

with systemic juvenile chronic arthritid.Compli-  @nd inflammatory bowel disease is well recog
cations of juvenile chronic arthritis requiring treat- nised, butto date, no systematic study of the cour

ment during pregnancy have included active ante®f the associated arthritis has been performed

. o - regnant patients.
rior uveitis, severe systemic disease and rend <9 P
amyloidosis. No increase in adverse pregnancy
outcomes has been reportédlhe systemic form

of juvenile chronic arthritis may have its symptom Systemic lupus erythematosus (SLE) occul
onset occur during adulthood. The few pregnanciegedominantly in women of childbearing ages
reported in patients with adult Still's diseasewOmen with SLE frequenﬂy have Symptoms 0
showed no consistent pattern with regard to diseasgeir disease during pregnancy and can have act
activity. Acute flares occurred in several patientsdiseasgost partumThe results of 6 recent studies
requiring high doses of salicylates or prednis8he. are split 50 50 in their outcomes for SLE preg-

1.2 Juvenile Chronic Arthritis and
Adult Still’s Disease

1.4 Systemic Lupus Erythematosus
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nancy: 3 support SLE flare during pregnalfdy)  ing pregnancy?!! Gastroesophageal symptoms at
and 3 groups have indicated that SLE flare is nomanaged with usual anti-reflux measuf€sACE

increased in the setting of pregnaféy#l Most  inhibitors are contraindicated during pregnanc
series agree that SLE symptoms can occur duringiowever, in the unusual circumstance of renal ¢
any trimester angost partum Control of SLE  gjs, their use may be considered life-saving for t
symptoms in pregnant patients_ with medication ismother(19 There are no treatment modalities prc
frequently needed prior to, during and after preg-en 1o be effective in modifying the overall cours

nancy. _ of the disease.

Fetal outcome is adversely affected by maternal |, e rare instance of early aggressive dises
SLE. Ap%r]o;anéaterlt 50%}’( I(I)tf preﬁnal?ﬁlebg t;1n during pregnancy, the use of penicillamine (C
women wi 15 resutinatutiterm, heafthy oirth- penicillamine), cytotoxic agents, or cyclosporin i
weight infanti’®! The adverse fetal outcomes in : : .

. . the pregnant patient must be weighed against
maternal SLE include fetal death, preterm blrthriSkS to the fetulol
(before 37 weeks gestation) and intrauterine '
growth retardatioft>16! Maternal renal disease or N N
hypertension, previous history of fetal death, or the 1.6 Polymyositis and Dermatomyositis
presence of antiphospholipid antibodies adversely Polvmvositis is an inflammatory disease of ur
influence the risk of a poor fetal outcome in women ymy 8 ) y -
with SLEI17] The manifestations of neonatal SLE Known aetiology which affects striated muscle

include transient rash within the newborn period,While dermatomyositis includes both skin an

nant women with polymyositis and dermatomyo:t
1.5 Scleroderma itis. The outcome for mother and fetus varies wi

the time of disease ondéd! If the mother develops

Scleroderma or systemic sclerosis is a rare conpolymyositis or dermatomyositis during preg
nective tissue disease with both inflammatory anchancy or the puerperium, approximately 50%
Early series described adverse maternal outcomegeathi23] In contrast, most pregnancies in wome
in pregnant patients with scleroderfifd.In a re- \ith established disease have resulted in i
cent comprehenswe study, 69 _pat|e_nts with 1330irths,[23'25] although most of these pregnancie
pregnancies had no change in dlsease-relate\glere complicated by intrauterine growth retard:

i 0 i 0, im-
symptoms in 88% of pregnancies, 5% had im tion and/or preterm delivery. In 6 women who de

provement and 7% had an exacerbation of their dis- . - .
easd20] veloped polymyositis or dermatomyositis durin

. 0 )
Renal crisis usually occurs in the setting of newPegnancy or the puerperium, 3 of 6 (50%) h

onset disease or recent rapid progression of skifregnancies complicated by fetal loss or neona

o . ; .
disease. Renal crisis is rare in the setting of pregd€ath?® In 11 women with established disease, :
f 15 pregnancies resulted in live birtR8. Of

nancy, and progression of skin disease is uncom? : _
mon during pregnancy @ost partum these 11 live births only 1 pregnancy was comp
Women with scleroderma have an increased risiéateéd by intrauterine growth retardation and
of preterm and small for dates infants. These paPregnancies were preteit?.2S]
tients are considered at high risk and treatment is It is important to control disease prior to preg
directed at specific scleroderma-related symptomshancy and to control a disease flare if it occurs d
Raynaud'’s disease is treated conservativelyng pregnanci??2° Therefore, medication man-
with avoidance of cold temperatures. Vasodilatorsagement throughout a women’s disease course
such as nifedipine have been used successfully dumportant.
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1.7 Vasculitis drocalcinosis) have been reported in 4 pregna

women occurring during the second and third tr
Vasculitis is a clinicopathological process char-mester of pregnand$?!

acterised by inflammation and necrosis of blood
vessels. The most common primary types of vas- 2. Data Collection
culitis are Wegener’s granulomatosis, polyarteritis

nodosa and Churg-Strauss vasculitis. There is lim- A comprehensive search of all biomedical liter

ited information on pregnancy outcome and medi-2turé from 1960 to 1997 was conducted usir
edline. Terms included in the search were tf

cation use in these patients because most of thid

primary vasculitides occur in older individuals and 'héumatic diseases discussed in this article a
they are more common in men pregnancy, each drug, teratogenicity and immun

Maternal and fetal outcome was satisfactory insuppression. The bibliographies provided in pre

patients with Wegener's granulomatosis, polyarte-YIOUS review articles were reviewed for further rel

ritis nodosa and Churg-Strauss vasculitis when disgvant articles and included if appropriate. Sinc

ease was controlldd-2% However, it is important there were few data on antirheumatic drugs in h

to note that some of these women had disease ond&g! Pregnancy, we _deC|de_d to include a_II releva
or symptom recurrencpost partum Pregnancy pubhcaFlons _|f published in the following I_an-
may contribute to the appearance of disease for th@429€s: English, French, German and Spanish.
first time during pregnancy and also contribute to
disease flare during pregnancy most partum
Therefore, it is important to treat such patients ag- Virtually all drugs given to pregnant women
gressively with immunosuppressive drugs duringwill be passed to the fetus. Factors involved in pl:
and after pregnancy if disease is acti#eThe cental drug transfer have been reviewed els
practitioner also may want to have the patient conwherel3433! Lipid-soluble nonionic small mole-
tinue medications during pregnancy if the risk of cules of 0.6 to 1kD will readily cross the placente
disease activity persists during this time or if theOnly the unbound, nonionised fraction of a drug |

3. Drug Treatment During Pregnancy

mother’s life is threatened. available for transplacental transfer. The placent
transfer rate is highly dependent on maternal au
1.8 Other Disorders fetal placental blood flow raté¥! After transpla-

cental passage, drug equilibration with fetal tissu
Behget's disease is a multisystem disorder chareccursl3”! Both drug protein binding and hepatic
acterised by recurrent aphthous stomatitis, genitaietabolism in the fetus differ from those in the
ulcers, uveitis, cutaneous vasculitis, arthritis andmother, and depend on the stage of fetal develc
other manifestations. Disease onset during childment.
bearing age is frequel#f] Case reports and small  Placental transfer has been demonstrated for
series have shown a variable course of Behget'snajority of the antirheumatic drugs. The fetal tc
disease during pregnancy. A recent larger retromaternal drug concentration ratio varies greatly f
spective study reported that disease manifestatiorgifferent drugs and can be found to be less tha
of Behget's disease were not consistently worsenedqual to, or can exceed maternal serum concent
by pregnancy and that fetal outcome was ¢gé8d. tions. Critical factors for fetal exposure are dosag
Gout and acute gouty arthritis are uncommon inthe type of the drug, duration of treatment and tin
women in their reproductive years. In 6 case reing.38 The first 12 and last 4 weeks of pregnanc
ports describing pregnancies in women with goutare particularly vulnerable periods of antenat:
acute gouty arthritis occurred in thrfié8.Gouty  drug exposure, the latter because of possible dr
nephropathy was present in 2 pregnant patients areffects on the neonate, and the former because
required treatment. Attacks of pseudogout (chonearly fetal development. Toxic effect of drugs
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given during fetal organogenesis will cause malfor-and prolongation of gestation and labour has be

mations (teratogenesis) while drugs given at theobserved following third trimester exposure t

later stages of fetal development can cause fundNSAIDs [42:43]

tional abnormalities. Long term effects of antenatal

drug exposure are in general unknown.
Pharmaceutical companies usually recommen

patients take no antirheumatic drugs during preg-

nancy due to a lack of intensive investigation in Aspirin is the drug most frequently ingeste

such women. To date, few controlled studies havéluring pregnancy worldwide. It has been estimat

been conducted on the safety of most antirheumatithat about 60% of pregnant women occasiona

drugs during pregnancy. In the absence of controlt@ke aspirin during pregnanty!

led studies, reporting bias favours the reporting of Reports on exposure to high dosages of aspi

negative events, particularly in case reports and>1 g/day) for between 1 week through to daily us
small series. throughout pregnancy comprise more than 16 0
pregnancie&!! In 1975, Collins and Turnkéf!
4. Nonsteroidal Anti-Inflammatory Drugs ~ published their experience with 144 mother-chil
. . ) pairs in which the mother ingested salicylates dt
NSAIDs are the mainstay o_f_antlrheumanc ther- ing gestation. They found a significantly decreas
apy. Pregnancy-related conditions such as PréMgnean birthweight, as well as a 5-fold increase

ture labour, polyhydramnios and pregnancy-in-gjj hirths compared with control participants. Se\
duced hypertension have also been indications fog, o st dies found an association between aspi
treatment with NSAIDs. With the exception of low ingestion during pregnancy and fetal malform:

dose aspirin (acetylsalicylic acid) most of the CUions[42.45] A study published in 198%! reported

rently available NSAIDs are nonselective inhibi- 5, 5ssqciation between first trimester use of aspi
tors of cyclo-oxygenase (COX) with an effect both o ngenital heart defects, but this was not st

hported by 2 other controlled studies which enrolle
>3000 infantd4247] Several case reports have de
scribed fetal abnormalities including cerebre
haemorrhage, constricted ductus arteriosus, neo

d 4.2 Aspirin (Acetylsalicylic Acid)

is induced by inflammatiol®! Thus, nonselective
COX inhibitors inhibit not only inflammatory but
also gastric, platelet and renal prostaglandin pro

ionl39l i . . . e
duction’*! It has to be pointed out that nearly all 1o 4¢iqosis and neonatal salicylate toxicity occu

_repo_rts on NSAIDs in .h“mar.‘ pregnancy COVerecjring in infants exposed to high doses of aspirin a
in this review relate to indications other than rheu'tenatally[“o"‘zl

matic disease for maternal treatment. Particular in- . . . . |
o . The Collaborative Perinatal Project in the U

dications such as tocolysis may exaggerate SOME, tied 14 864 mothers-infant pairs prospe

adverse effects of NSAIDs and possibly minimise P prosp

. : . ~tively.[8] H iri h
others which might occur when treating rheumatmtlve Y- cavy exposure to'aspmn (more than
patients days in 1 month) during the first 4 months of prec

nancy was reported in 5128 patients and interm
diate exposure (less than 7 days in 1 month) w
reported in 9736 patients. The study failed to shc

High, nonpharmacological doses of aspirin andaspirin as a cause of stillbirth or reduced birtl
indomethacin have caused malformations in someaveight, and was there were no increases in the r
animal specie®? For the other NSAIDs surveyed of congenital malformation48! The Michigan
in this review, no congenital abnormalities haveMedicaid Surveillance Study which investigate
been observed in animals treated with pharmacdfirst trimester exposure to aspirin in 1709 pregna
logical or higher dosd4?41] Adverse fetal effects cies also failed to show an increase in congeni
such as premature closure of the ductus arteriosusbnormalitieg40]

4.1 Animal Data
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Effects of high dose aspirin given near termdemonstratet?2! Doppler investigation of fetuses
have been investigated in several studies. Signifiaged 15 to 40 weeks exposed to aspirin 60 mg/d
cant prolongation of gestation and labour wasduring the second and third trimester did not reve
found in 103 pregnant women treated with moreany effect on the ductus arteriod#is.
than 3 g/day aspirin for rheumatoid arthritis during
the last 6 months of pregnané$l. Increased ma- 4.3 Indomethacin
ternal blood loss at delivery was found, although .
no neonatal bleeding was reported. However, high_ P_renatal transplacental' transfer qf indometh:
dose aspirin given near to delivery has been showfin iS unrelated to gestational age in the hum:

to cause bleeding tendencies and CNS haemof€tusi®? In several retrospective and prospectiv
rhage in neonatd®5l Rumackl found that studies, short courses of 1 to 3 days with 100 to 4

among premature infants, 71% had signs of venMd/day of indomethacin, given to suppress prem

tricular haemorrhage compared with 44% of con-lure Iabpur, showed gqod ma.ternal and fe'gal tole
ance, with no increase in the risk of congenital me

trol infants not exposed to aspirin. Clotting abnor-f i ¢ | f the duct
malities have been detected in newborns exposecﬁarmf"l lons, premature closure o € ductu
arteriosus, pulmonary hypertension, or renal in

to a total of aspirin 325 to 650mg within 1 week ~ " :
prior to deliveryl*®-411Clotting abnormalities in the pairment of the neonqt@ > Adverse fetal effects
have been reported involving numerous case f

newborn have not been reported for low dose aSpI'orts and retrospective studies involving more tha
rin (<80 mg/day) even when given up to tef@. P 9 €

i 40,66] ;
One small study found no effect of low dose aspirin1000 pregnancies?# Duration of therapy over 3

tal platelet HEA. T tudi weeks and administration close to delivery af
on neonatal plareiet aggregativel. 'wo studies eared to be major risk factors for neonatal con
have shown treatment with aspirin 40 to 80 mg/da)P

to selectively inhibit thromb but not prosta. P C21oNS=?
0 selectively Innibit throm oxam;,l utnotprosta-- geyeral studies using fetal echocardiograpt
cyclin production, in the moth&?3.54

S » dies h d4d dth hgve analysed the effect of indomethacin on tt
everal large studies have addressed the use 8bnstriction of the ductus arteriosus. Constrictio

low dose aspirin during gestation (<325 mg/day)y,aq related to gestational age, and the occurrer
to prevent pregnancy-induced hypertension andy consriction was rare before week 27, and o
pre-eclampsia, and for fetal indications such as ing,.red with an incidence of about 60% after wee
trauterine growth retardatidi®:>% Low (10 mgfl),  30[67 Constriction was independent of the feta
but not high (>10 mgig) doses of aspirin increase gerym concentration of indomethal# Constric-
the production of interleukin-3, a cytokine which o resolved in all fetuses within 48 hours of stoy
positively affects pregnancy and fetal develop-ping indomethacin, and none of the neonat
ment/>’) More than 10 000 pregnancies exposed tGhowed persistent fetal circulation after deliv
60 to 80 mg/day of aspirin during the second anckry[69 pulmonary hypertension has been reporte
third trimester up to term have been reported within neonates exposed to indomethacin within 2
out any increase in maternal and fetal adverse ethours of delivery’®-72! In several of these prema-
fects!556.58] Two follow-up studies comparing ture infants the complication proved faff4l.

2573 children exposed to aspirin 60 mg/day during A marked decline in fetal urine output has bee
the second and third trimester of pregnancy withobserved within 5 hours of indomethacin treatmet
2580 children not exposed revealed no significantyith oligohydramnios developing in 70 to 82% of
differences between the groups with respect to corpatients during the first week of treatment, bu
genital malformations, development and healtholigohydramnios disappeared after discontinu:
status up to 18 montti#¥.501 No adverse effect of tion of the drud?47%! Development of oligo-
low dose aspirin on fetal renal function, the fetalhydramnios has been shown to be dose-depel
ductus or clotting ability of the newborn has beenent[7¢! One study found no impairment of rena

00 Adis International Limited. All rights reserved. Drug Safety 1998 Nov; 19 (5)



396 @stensen & Ramsey-Goldman

function in offspring of 9 mothers treated with a increase fetal malformation rate. Healthy childre
mean dosage of indomethacin 117 mg/day for amwere born to 23 women treated for arthritis with &
average of 40 day$’! Transient anuri&® butalso  average dosage of naproxen 560 mg/day during
fatal persistent anuria in neonates exposed to inddirst and second trimester of pregnatftyantena-
methacin within the 24 hours after delivery, hastal exposure to naproxen 750mg to 1g, and in
been reported?:80] patient to 5g within the 48 hours before deliver
Other reported adverse effects after antenatataused primary pulmonary hypertension, increas
exposure to indomethacin have included necrotisblood clotting time, hyperbilirubinaemia and im:
ing enterocoliti®] and intracranial haemorrhage paired renal function in 4 preterm infarfts92
in the neonat®2 The latter finding contrasts with One infant died 4 days after birth and was found
data suggesting that indomethacin may protechave a short constricted ductus arteriosus.
against neonatal intraventricular haemorrhage
when given postnatalf§?! 4.6 Ibuprofen

Data from the Michigan Medicaid Surveillance
Study, including 3178 first trimester exposures 1

Sulindac is a prodrug which is reduced by he-ibuprofen, indicated no teratogenicity of the
patic enzymes to the active sulfide metabolite.drug!4® Ibuprofen, 1200 to 2400 mg/day, has bee
Transplacental passage of sulindac, and to a lessased as a tocolytic agent in 115 human pregn:e
degree its active sulfide metabolite, has been denzies!®:93] Mild constriction of the ductus arteriosus
onstrated®¥ The ability to reduce sulindac to the was found in 4 of 61 fetuses exposed to ibuprofe
active sulfide is decreased in the human fétis. but resolved after discontinuation of the diRfg.
First trimester exposure did not result in an in-The same study did not detect oligohydramnios |
creased malformation rate in 69 neondt@sVhen  ultrasonography, whereas 2 other reports founc
comparing a dosage of sulindac 400 mg/day withdecrease in amniotic fluid following tocolytic ther-
indomethacin 150 mg/day in 20 women treated 2apy with 1200 to 2400 mg/d&p.95] Amniotic fluid
or 4 days for preterm labour, sulindac producedvolume normalised after discontinuation of th
significantly less fetal adverse effects and did notdrug.
produce complications in the neondfés$®! In a
placebo-controlled study, treatment with sulindac 4.7 Ketoprofen
200 mg/day in 34 women for 1 week did not pro-
duce fetal renal or cardiac adverse effédreat-
ment with sulindac 400 mg/day for 4 to 8 weeks

reduqed amniotic fluid volume in 3 sets of twins, ketoprofen 200 to 300mg administered for 3 to
but did not affect the ductus arterio$t# A case . .
days to prevent preterm labour in 270 pregnanci

report described localised ileal perforation in a pre-.
) id not produce maternal or fetal adverse ¢
mature infant exposed to dexamethasone and suj-

) - . ects[96-98] Several case reports and small seri
indac within the 24 hours before delivét. have described toxicity due to antenatal expost

to ketoprofen. Of 48 prematurely delivered infant
20 had renal insufficiency, 6 had pulmonary hype
Transplacental passage of naproxen has beetension, and 5 infants diétf:%8-100IA selective ac-
documentedf® Fetal serum concentrations were cumulation of the pharmacologically active er
found to reach maternal serum concentrations afteantiomer of ketoprofen was demonstrated in
repeated dosages of naproxen 250mg every fBremature neonates with renal insufficiency. The
hours. First trimester exposure to naproxen in 1448vere the children of mothers treated with ket
pregnant patients studié®l has not been found to profen 100 to 200 mg/day for preterm labBeH

4.4 Sulindac

No increase in the fetal malformation rate he
been observed after first trimester exposure
ketoprofen in 112 pregnanci&8l Daily doses of

4.5 Naproxen
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4.8 Diclofenac tant to premature closure of the ductus before we
o _ 32 of gestation. Itis not clear if this also applies fc
Studies in pregnant mice and rats have showNSAID effects on fetal renal function. High dose

that diclofenac and its metabolites cross the plagspirin and indomethacin, which have the most e
cental’?? Antenatal exposure of mature rat fetusestensive record of adverse effects, are less fr

to diclofenac caused constriction of the ductus arguently used to treat rheumatic disorders than tl
teriosus in a dose-dependent fashf8hAdminis-  newer NSAIDS197! and should truly be avoided

tration of diclofenac during the last trimester of during pregnancy. However, it is unknown whethe
pregnancy caused pulmonary hypertension in 1 pamore selective COX 2 inhibitors such as salicylat
tient!2%3] In another study, 9 patients with prema- meloxicam and nimesulide have less fetal effect
ture labour were treated with diclofenac 75 to 150A case report of a woman treated with nimesulic

mg/day for 3 to 45 days without any fetal or neo-200 mg/day from gestational week 16 to 36 show

natal adverse effects observé! no adverse effect on the fetal ductus arteri®$8s.
Many of the serious adverse effects reported
4.9 Piroxicam newborns after intrauterine exposure to NSAID

have occurred in infants delivered preterm and e
First trimester exposure to piroxicam in 161 posed to the drug near delivery as a result of ¢
pregnancies did not increase the fetal malformatempted tocolysis. It is important to bear in min
tion rate in the Michigan Medicaid Surveillance that prematurity and low birthweight are assoc
Study!*%l No harmful effect on mother or neonate ated with complications such as intracranial haer
was reported in 6 pregnancies treated with dosagesirhagel#?! respiratory distress syndroré? and
of piroxicam 20 mg/day during the first or second necrotising coliti&1% whether or not the infant has
trimester®! One case report described renal mal-peen exposed to a NSAIDs.
development and oligohydramnios in an infantex-  complications such as persistent fetal circul:
posed to piroxicam around mid-gestati®!  on impaired renal function and haemorrhage |
However, no de_ta|ls on dose or duration of treatneonates, as well as prolongation of gestation a
ment were provided. labour and maternal bleeding, can be prevented
In conclusionthe occurrence of adverse eventsgiscontinuation of the NSAIDs 6 to 8 weeks prio
related to gestational use of NSAIDs in humans hag, delivery. One study has found this a safe a

domethacin. Experience is limited for most othernsAIDs treatmenié!

NSAIDs. However, the NSAIDs discussed in this

review have shared at least 1 of the adverse fetal

effects described for indomethacin. It has to be sus- 5. Corticosteroids

pected that all NSAIDs which are inhibitors of

prostaglandin synthesis can cause adverse effects Corticosteroids are frequently used durin

during pregnancy. The dose, duration and period opregnancy. The dose, frequency of administratic

gestation are important determinants of these efand route of administration of corticosteroids val

fects. ies with the severity and type of clinical manifes
Constriction of the fetal ductus arteriosus whichtation of the particular maternal disease to &

may result in primary pulmonary hypertension intreated. Transplacental passage varies between

the newborn is a risk. Maternal consumption offerent corticosteroids but is limited for prednison

NSAIDs and aspirin has been shown to increase bgnd prednisolone which are most frequently use

a factor of 5 to 6 the risk of pulmonary hyperten-during pregnanci}!! High doses of corticoste-

sion!1%6] Most studies of NSAIDs used as tocolyt- roids consistently cause cleft palate in rodents al

ics have indicated that the fetus is relatively resis+abbits!112-1141|f mice are only exposed to cortico-
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steroids during the latter part of gestation, theyeases!26.1271However, maternal complications re
have reduced birthweight, but not cleft palatel.  lated to corticosteroid use may occur, and it is ne
essary to monitor for the following toxicities assc

5.1 Human Studies ciated with corticosteroids: (i) cataracts; (ii
infection; (iii) avascular necrosis of bone; (iv) os

There are many reports describing successfuleopenia; (v) glucose intolerance; (vi) hyperter
pregnancies among women exposed to corticostesion; (vii) premature rupture of membranes; an
roids before and throughout pregnaHé§inearly  (viii) pre-eclampsia. Calcium and vitamin D sup
studies, there were isolated reports of 2 infants wittplementation should be considered in these |

cleft palate and 1 infant with adrenal cortical fail- tients. In addition, treatment for hyperglycaemi
ure out of 260 exposed pregnand#és!9linmore  and hypertension is indicated.

recent studies, cleft palate defects were not noted
in human fetuses exposed to corticosterards 6. Disease-Modifying
utero!*?l Clinical observations have suggested an  antirheumatic Drugs
increased incidence of low birthweight among off-
spring exposed to corticosteroidauterg!19-161 put
concurrent medications and the underlying mater-
nal disease may also contribute to intrauterine Sodium aurothiomalate, aurothioglucose ar
growth retardation. Maternal use of corticosteroidsauranofin (oral gold) are used for the treatment
may also be associated with preterm deliV&d.  rheumatoid arthritis, psoriatic arthritis and juvenil
Cataracts are observed in adults receiving corticoehronic arthritis. The transplacental passage
steroids and congenital subcapsular cataracts haygld has been studied in rats and rabbits, and ¢
been noted in an infant exposed to prednisongenital anomalies have been detected in rat
throughout pregnandi??! tused128.129 Gold has been detected in the plz
Lymphopenia and reduced immunoglobulin centa, the liver and the kidney of human fetus
concentrations are rarely observed in infants exexposed to golin uteralt30.131 Cord serum con-
posed to corticosteroids and azathiopHA#.Im-  centrations equalled maternal serum concenti
munosuppression lasting 15 weeks after birth wasions in a neonate born to a mother treated wi
noted in 1 infant exposed to high doses of presodium aurothiomalate 100mg monthly througt
dnisone and azathioprimeuteral'?4 Perinatal in-  out pregnanci3?!
fections, fortunately, are not a frequent complica-  Uneventful pregnancies concluding in the deliy
tion in infants exposed to corticosteroids ery of healthy children have been reported
utero129] women receiving gold therapy?3l Except for 2
In conclusionsome corticosteroids such as pre- children with hip abnormalities, no congenital ma
dnisone and prednisolone, do not readily cross théormations were observed in 102 children born |
placenta. At low dosages they can be safely used gmtients who had terminated gold therapy in eal
anti-inflammatory agents in arthritis or as immu- to mid-pregnancy, or in the children of 26 patien
nosuppressive drugs at high doses in pregnant pareated with gold throughout pregnad&# One
tients with severe systemic disease. Other corticoease of multiple fetal malformations in a mothe
steroids, e.g. dexamethasone and betamethasongho received sodium aurothiomalate 20 mg/wee
cross the placenta and are reserved for special fetduring the first 20 weeks of pregnancy has be
indications. One example of a fetal indication for reported, but a relation to gold therapy has be
corticosteroid use is to hasten fetal lung maturitydisputed3>! To date, little is known about the ef-
for imminent delivery of a preterm infant. fect of auranofin on the human fetus. Six wome
The available data support the use of corticostewho received auranofin while pregnant delivere
roids in pregnant women with rheumatic dis- healthy children!36]

6.1 Gold Compounds
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In conclusionjnformation on the safety of gold related to women treated with higher than the re
during pregnancy is insufficieH#” Most rheuma- ommended doses of chloroquine throughout pre
tologists would hesitate to start injectable gold dur-nancy. Malformations of the inner ear and othe
ing pregnancy whereas continuation of therapy, ahbnormalities were reported after intrauterine e
least in patients on monthly injections, is advo-posure to chloroquine 500 mg/day in 3 sibling
cated by some. Gibbd#¥! has suggested a re- born of a mother with SLE32! In another report,
starting of sodium aurothiomalate in late preg-a woman had taken chloroquine 200 to 300 mg/d
nancy in order to suppress the common postparturaver 3 years and throughout 2 pregnancies for ir
flare of rheumatoid arthritis, but documentation onlaria prophylaxis. Her 2 children had retinal deger
the efficacy of this regimen is lackitf8! Because eration(!52
of the lack of human data, statements on peroral In conclusionalthough antimalarials have beer
gold cannot be made. Auranofin has immunosupused safely in pregnant patients without producir
pressive-like properties and contains triethylphoscongenital abnormalitid$33! their long elimina-
phinel39 |t seems wise to stop therapy when preg+ion half-life and their tendency to accumulate i
nancy is diagnosed and not to start auranofircertain tissues including the retina, restricts the

during gestation. gestational use. Documentation of the safety
chloroquine and hydroxychloroquine throughou
6.2 Antimalarial Drugs pregnancy is currently limited. Since discontinue

tion of antimalarials in pregnant SLE patients ma

Antimalarial drugs containing 4-aminoquinol- precipitate a flare with harmful consequences fc
ine compounds are used to treat rheumatoid arthrimother and child®4 it seems reasonable to con:
tis, SLE (particularly when associated with anti-tinue antimalarials in SLE pregnanci&¥]
phospholipid antibodies), and discoid SLE. Hydroxychloroquine in dosages 8.5 mg/kg/body-
Chloroquine, the drug of choice for the prophy-weight has not been associated with fetal toxicit
laxis of sensitive malaria species, has been studiegdind seems preferable to chloroquitél
for its safety during pregnancy. Chloroquine
crosses the placenta and accumulates preferen- g 3 penicilamine
tially in melanin-containing structures in the fetal

uveal tract and inner e@f2.141 Abnormalities of Penicillamine is used as a second line drug
the eye have been detected in rat fetuses exposélge treatment of several inflammatory rheumati
to chloroquine antenatalli/2] diseases including rheumatoid arthritis, juvenil

A cohort study comparing 169 pregnancies ex-chronic arthritis, psoriatic arthritis and sclero
posed to chloroquine 300 mg/week throughoutderma. Experience from its use in human pres
gestation for malaria prophylaxis, to 450 pregnan-hancy relates mainly to treatment of pregnai
cies not exposed found no difference in rates ofvomen with Wilson’s disease, cystinuria and rhet
congenital malformations between grolfddl In ~ matoid arthritig!%®! In rats, hamsters and mice,
the rheumatic literature, 93 pregnancies exposed tbigh doses of penicillamine given during gestatio
chloroquine or hydroxychloroquine during the caused a variety of malformations including loos
first trimester were located. No congenital malfor- skin[t5¢]
mation were reported in children of 37 pregnant Transplacental passage of penicillamine we
patients treated with chloroquine 250 mg/day anddocumented by the detection of the drug in th
56 pregnant patients treated with hydroxychloro-urine of a neonate whose mother had been trea
quine 200 to 400 mg/dd}#*1481 No congenital for cystinuria with penicillamine 1.2 mg/day
malformations were reported in children exposedthroughout pregnandi®’l Reports on about 100
antenatally to standard doses of antimalari-pregnancies treated with penicillamine for Wil-
als[149.150] Negative experiences in 2 reports wereson’s disease, cystinuria, or rheumatoid arthrit

00 Adis International Limited. All rights reserved. Drug Safety 1998 Nov; 19 (5)



400 @stensen & Ramsey-Goldman

for 1 to 9 months and in dosages varying from 0.5ne and its metabolites has been demonstrated tc
to 2.25 g/day have been locaté55158lFive in-  small[173]

fants with congenital collagen defects after antena- More than 1300 pregnancies in patients with u
tal exposure to penicillamine have been re-cerative colitis and nearly 800 patients wit
ported(*5%-1631Two of the neonates had generalisedCrohn’s disease treated either with sulfasalazi
abnormalities of connective tissue and died of sepalone or in combination with corticosteroids a
sis[159.1601|n other infants the cutis laxa observed some time during pregnancy have been repo
at birth was transiert?216%By contrast, no abnor- ed#% No increase in birth defects, pathologice
malities were detected in 51 children born of 28jaundice, or small for gestational age babies w

mothers with Wilson’s disea8&**66land 7 with  detected. Two studies examining the effect of sulf
cystinuria treated with penicillamine 0.5 to 2 ggjazine and corticosteroids on fetal outcome
g/day*®1¢7 In a further report on 19 pregnant pregnant women with inflammatory bowel diseas
rheumatoid arthritis patients treated with peni-giq not disclose an increase in adverse pregnar
cillamine, the only congenital abnormality ob- oytcome in the infants exposed antenatally to s

served was a ventricular septum defé¥i. _ fasalazine and corticosteroids compared with i
In conclusionthe use of penicillamine is crucial tznts not exposeld74.175]

for a successful outcome of pregnancy in patients There have been isolated reports on childre
with Wilson’s disease. In these patients, the benefif ;. with congenital malformations to mother
of continued treatment seems to outweigh the smajl.. 5:aq with sulfasalazine during pregnaR&yL77]

risk of teratogenicity associated with gestationalyy, aver a causal relationship to the drug trez

uts)e ofSOp/enlfanqlr:ne. Accoro(ljmg to t_h_e” literature o nt was not established. A questionnaire-bas
about 5% of children exposed to penicillamine an-g, 4y including 639 women and 472 men with ir
tenatally will have a congenital collagen defect.

S " flammatory bowel disease found a significant co
This risk may not be acceptable to a woman wit

. L relation between congenital abnormalities and u
inflammatory rheumatic disease where the benefi 9

. . . of sulfasalazine both in male and female p:
of continued treatment is less obvious and Othe{ientsllml The studv gave no details regarding st
treatment modalities exi8€71 As a consequence, ' Y9 g 9

- . .’ fasalazine treatment and stage of pregnancy, cur
penicillamine should be stopped before a patien ative dose or additional medications used durir
with rheumatic disease tries to conceive, or it

should be withdrawn immediately when pregnancygeStat'on‘ One case _report descrlbe_d reversit
is diagnoseds®! profound neutropenia ina prematur.e infant who:
mother was treated with sulfasalazine 3 g/day f
Crohn’s disease during pregnary!
6.4 Sulfasalazine In conclusion previous reviews have regarde
the gestational use of sulfasalazine as acce
Reports regarding the use of sulfasalazine durablel'80 There is a theoretical risk of kernicteru:
ing and after pregnancy originate exclusively fromwhen sulfasalazine is taken near term; howevs
experience in patients with inflammatory bowel severe neonatal jaundice has not been reported
disease. Animal studies in fetal rats and rabbits extowing maternal treatmeft? The bilirubin-dis-
posed to doses of sulfasalazine up to 6 times thplacing ability of sulfasalazine and its metabolite
human dose have not shown an increase in congehas been demonstrated to be si&ll. Further-
ital anomalied170! more, bilirubin binds to different serum protein re
Sulfasalazine and its principle metabolites crossceptors than sulfasalazifi€! Thus, sulfasalazine
the placentd’! and achieve fetal blood concentra- may be continued throughout pregnancy whe
tions close to maternal concentrati®¥i8l How-  strictly indicated, preferable at a dosage <3 g/ds
ever, the bilirubin-displacing ability of sulfasalaz- There is no evidence supported by the literature
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discontinue the drug near term. Sulfasalazine mayn several studies, physical and mental develo
induce folate deficiency and folic acid supplemen-ment were normal in 10 children followed from 1
tation is therefore recommended in pregnant pato 13 monthgt90.1991|n 1 follow-up study (mean

tients treated with the drd¢f? 39 months), 22 infants had normal renal functio
after exposure to cyclosporin utera[200!
6.5 Cyclosporin In conclusioncyclosporin is not an animal te-

ratogen and the few available human pregnanci

Cyclosporin is used primarily as an immuno- indicate that it is unlikely to be a human teratogel
suppressive drug to prevent rejection of organNo consistent pattern of congenital defects ha
transplantatiot®3 The efficacy of cyclosporin been seen in the few newborns with anomalies. U
has been demonstrated in patients with rheumatoigf cyclosporin may be an alternative to other the
arthritig'8418%land SLE'#] whose conditions have apy in the setting of severe disease in the pregn:
not responded to conventional therapy. Whematient with rheumatic disease. The long term e
cyclosporin was administered at 10 mg/kg/day tofects of cyclosporin exposuii@ utero are un-
pregnant rats throughout gestation, the drug wagnown.
not toxic to the exposed fetuses. However, it was
embryotoxic at dosages of 25 to 100 mg/kg/ 7. Colchicine
day!187]

Cyclosporin crosses the placenta, but the con
centration of drug in the newborn falls rapidly to found to be teratogenic in mice and rabid]

zero within a few dayB88-190 Renal and liver -

function were normal in 166 exposed infants in 159The transg{l)z;‘t]cental passage of colchicine has be
women, and the majority of these mothers Wered.escnb?d' Several case _reports a’.‘d aretrospe
treated to prevent allograft rejection with both tive Series of :.36 pregnancies descrgt])ed the use
cyclosporin and corticosteroitf$! Growth retar- colclh|cme durmg.the first tnme_stBP. No con-
dation and prematurity developed in 40% of thegenltal malformations occurred in the newborns. .

neonates and minor laboratory abnormalities in_large study of 225 pregnancies in patients with f:

cluding thrombocytopenia, leucopenia hypo-mi”al Mediterranean fever included 91 patient
glycaemia and mild disseminated intravascular Co_treated with colchicine throughout pregnancy, 4

agulation, were observed in several babies. Otheﬁ’a:'emts dtreat(ted ldurlpg_ thﬁél{ﬁt_;rlmester a‘?d -
series of transplant recipients have also noted''reated control participants.” 1here was no in-

lower birthweight92 increased risk of spontane- crease in the rate of congenital malformations, ar
ous abortior!93] and preterm labod4 One ne- no growth or developmental disturbances wel

onate exposed to cyclospoiinuterodied at age 3 noted in the children who were followed up fol

days. On postmortem examination, the Corpugnore than 10 years. No chromosomal aberratio

callosum was absent. Additional problems noted in}’\cl) ?r(?afr?llijlinzgl I&;Z?tgfrzagg% Offe\l/i: rp?jtll,l?innt; t;egtge

individual neonates exposed to cyclospoitin 205]
utero were a hydrocele, bilateral cataracts, m”dnancy[
hypoparathyroidism and hypoplasia of the bones,
muscles and subcutaneous tissue of the right leg
and footl40.195.196IThree patients with SLE nephri-
tis treated with cyclosporin during pregnancy had
no significant disease flares, no drug toxicity and Azathioprine is an immunosuppressant dru
their pregnancies resulted in live birfh¥;198] that is usually used in conjunction with other im
There is limited experience with long term fol- munosuppressant drugs to treat rheumatic disea
low-up of children exposed to cyclospoitirutera and vasculitis or to prevent organ rejection. Az:

_ Coilchicine is used for the treatment of gout an
familial Mediterranean fever. Colchicine has bee

8. Cytotoxic Drugs

8.1 Azathioprine and Mercaptopurine
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thioprine has caused skeletal defects and impaired 8.2 Chlorambucil

fetal growth in rodent&°6.2071and multiple anom-

alies in rabbit fetuses exposed during gestd#h. Chlorambucil is an alkylating agent that is mo
Azathioprine readily crosses the placenta and{réquently used as an antineoplastic agent. Chl

as expected, only trace amounts of its active mets@MbPucil has been used to treat patients with rhe

bolite, mercaptopurine, have been found in fetalmatoid arthritis, juvenile chronic arthritis, derma
blood![2%9] The fetal liver lacks the enzyme, inosin- tomyositis, scleroderma, SLE and Behcet

ate pvronhosohorviase. which converts azathio_syndrome.Chlorambucilis mutagenic and carcin
prim?tlo ifs actFi)ve n{etab'olites genicl?19-221]Agenesis of the left kidney and urete

L ' . . has been noted in rats exposed to chloramiucil
Azathioprine has not been associated with cony .. o 2221 | addition, tail and limb abnormalities

genital defects in humans; however, sporadiq e heen observed in mice and rats exposed to
anomalies have been reported. No definitive assOgryg223]

ciation between the drug and the observed anoma- the use of chlorambucil during pregnancy h

lies has been firmly established. Azathioprine hasegyited in both healthy and deformed infa##s227]
been used extensively during pregnancy in womeRyg reports have documented unilateral agene
who require this drug to maintain a renal allo- of the left kidney and ureter in male fetuses aft
graft[?10.211No predominant or frequent birth de- first trimester exposure to the dr(3g2281 A full
fects were found. Azathioprine has also been useg¢erm infant exposed to chlorambucil during th
to treat active disease or maintain remissions irtenth week of gestation died at 3 days of age
patients with SLH212.213] multiple cardiovascular anomali&38l Using the
Forty percent of patients with renal transplantsavailable data from 6 exposed fetuses, the e
requiring treatment during pregnancy with azathi-mated risk of congenital malformations during e»
oprine and corticosteroids were noted to have inposure to chlorambucih utero was 33% (95%
fants with intrauterine growth retardation even confidence interval 6.8 to 96.%}"! A recently re-
though the patients had normal renal function durorted retrospective study of 57 juvenile arthriti
ing the pregnand§14.2151 |n contrast, the authors patients yvith reactive a_myloidosis who wer
of the latter study were unable to assess the indireated with chlorambucil showed that wome
vidual contribution of each drug, or of the mother’s réatéd with chlorambucil previously can have su
underlying disease, to the observed decrease in rgesstul pregn.anméggl i ,
tal growth. Monitoring for adequate fetal growth In conclusion,chlorambucil exposure during

and the status of maternal disease in these high ris?ge first trimester may cause renal anomalles nt
mothers is strongly recommended. etus. The teratogenic effect of the drug is enhanc

. . . by caffeinell37! Alternative immunosuppressive
In conclusionpatients with renal transplants or

. . drugs are recommended if the patient requir

SLE who were treated during pregnhancy with aza- g ; P d
T ) i treatment during pregnancy.

thioprine and corticosteroids have had successful

pregnancie&€16] Although increases in the rates of

birth defects, miscarriages and stillbirths have not

been established in association with this drug, the - cyclophosphamide is an alkylating agent and
number of reported patients with adequate follow-yse( in the rheumatic diseases for severe case
up may not be sufficient to detect a small increaseyasculitis, SLE, juvenile chronic arthritis and rhet
in these rates or to detect late-occurring abnormalmatoid arthritis. Cyclophosphamide is adminis
ities. Neonatal immunosuppressiil and cyto-  tered orally or intravenously. This agent produc:
megalovirus infectiold'8] have been noted in ex- birth defects in all animal species tested. Son
posed infants. teratogenic effects consistently observed in ar

8.3 Cyclophosphamide
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mals are facial clefts and limb reduction de-lein purpura resulted in healthy infants without an

fects[230-2321 and exposures later in gestation in-haematological abnormalitié¥8! The long term

duced craniofacial dysmorphisri#g3! effects ofin uteroexposure to cyclophosphamide
Both healthy and malformed newborns haveare unknown. There is 1 case report of a male tw

been reported following the use of cyclophosph-who developed thyroid papillary cancer at age 1

amide during pregnandsg4239l|t is important to  and neuroblastoma at age 14. His twin did not d

note that the observations on the risk of malformavelop cancei4’]

tions in infants exposed to cyclophosphamiie In conclusiongyclophosphamide is contraindi-

utero are in mothers with cancer who were alsocated during pregnancy; however, its use may |

treated with additional therapies such as radiatiorfonsidered in the latter stages of pregnancy if i

or other antineoplastic drugs. Five women withmother has a life-threatening ilness.

SLE received cyclophosphamide during 6 preg-

nancies. In the first instance, the mother received 8.4 Methotrexate

20 mg/day of prednisone throughout her preg- ) . ) ) .

nancy and 2 intravenous doses of 200mg each be- Methotrexate is a folic acid antagonist whicl

tween 15 and 46 days’ gestation. Multiple congen-'mpairs dihydrofolate reductase and interferes wif

ital anomalies were reported in this inf&3b] The production of purines. Methotrexate has been us

outcome of the other 5 pregnancies included 2 mis{_ioernpt):ovciﬁ IZEE@R&;&E acrrt]?ggisc’ er]tirlirt]issomcfl P
carriages, 1 elective termination of pregnancy, 1 ' ] » POl

infant with shortness of the arms and legs, and inyositis and vasculitis. Folic acid 1 mg/day is rec
healthy child226.237] ' ommended to avoid folate depletion. Intrauterin

The conaenital defects observed in the ex Ose(gxposure to methotrexate is associated with bir
: 9 X X P efects in chick&48l micd249 and rat$25% but not
infants of mothers with cancer or SLE include fa-

i lies (flattened | brid late d in rabbit$?51 or monkeyd?>21 The congenital
cial anomalies (flattened nasal bridge, palate ©anomalies observed in animals exposed to metk

fects, dysmorphic facies, bilateral blepharophimo-trexatein uterooften involve the CNS and the pal-
sis with left microphthalmos, abnormally shapedate[zss]
low-set ears and borderline microcephaly), skin Experience with methotrexate in human preg
and musculoskeletal anomalies (skin tag, 4 toes %Aancy has been derived from patients treated f
each foot, hypoplastic middle phalanx on the fifth .5 e or when methotrexate was used to termin:
finger, haemangioma, bilaterally absent thumbsg pregnancy. Toxicity to fetal tissues has been def
dystrophic nails and hypotonia), visceral organgnsrated when this drug has been used to terr
anomalies (imperforate anus, rectovaginal fistula,,te ectopic pregnanci&84 Three infants ex-
and single coronary artery), growth retardation a”‘})osed during the first trimester to methotresiate
possible developmental delay at 10 months Ofytero had multiple cranial anomali&§] In 7 pa-
agel??.238-2431The risk of congenital malforma- tients, methotrexate was given during late pre
tions from cyclophosphamide exposure has beemancy; 6 healthy children were born and 1 chil
estimated at between 16 to 224523 had pancytopenia. There is a small case series
Fetal exposure to cyclophosphamide in the sec10 pregnancies in 8 patients with rheumatoid a
ond and third trimesters is not as devastating agnritis who were receiving low dose methotrexat
exposure during the first trimester, but pancytopeduring the first trimester of pregnan@§?! Two
nia has been observed in those neonates exposetective and 3 spontaneous abortions occurre
during the latter part of gestati&ii®! Treatment  Five full term children were born without malfor-
with a combination of cyclophosphamide and cor-mations and no long term problems were identifie
ticosteroids in the second and third trimester in pafmean follow-up 11.5 years). A recent report de
tients with vasculitig44.245] and Henoch-Schoén- scribed an infant with multiple congenital abnor
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malities who was exposed to approximately 100mgplementation should continue until after the pre
of methotrexate in total during the first 8 weeks ofnancy is completed.

gestation in a mother with juvenile chronic arthri-

tis[256] The abnormalities were consistent with 9. Conclusions

those reported as part of the ‘aminopterin syn-  None of the drugs surveyed can be regarded
drome’. Another report described a healthy infantabso|ute|y safe during pregnancy. Even adrug Wi
born after first trimester exposure to weekly low no recorded adverse effects during pregnancy d
doses of methotrexate in a mother with psoriaticnot mean that that drug will be safe for all fetuse
arthritis[257] Adverse drug effects during pregnancy may occ
No increased risk of congenital malformations only in a few of the exposed individuals and depel
have been noted in infants of women treated withon largely unknown fetal and maternal factors. T
methotrexate prior to conceptiét¥! with the ex-  detect rare adverse effects would require large pi
ception of a rare pulmonary disorder, desquamatspective, controlled studies which are difficult t
ing fibrosing alveolitis, which occurred in 2 off- perform in pregnant patients, particularly in thos
spring of 1 mothe5d In the first infant, the With rare disorders.
mother discontinued methotrexate 2 months prior The decision to treat must involve an asses
to conception and the second infant born 3 year§€nt of the known risks of the underlying disea:
later also had the same disorder. However, a thir@" Mmaternal and fetal outcome versus the risks &
child born 4 years after the drug was stopped delgeneflts of the drug in question. In conditions wit

veloped normally. The relationship between thishfe-threatenlng c_ompllcanqn_s such as seriol
. . . cases of SLE, antiphospholipid syndrome, scler
congenital anomaly in 2 of 3 siblings and the ma-

ternal use of methotrexate is unclear. Four health derma, polymyositis and dermatomyositis, the u

. including 1 set of twi i 3 oth f medication in pregnant patients can hardly |
pregnancies (including 1 set of twins) in 3 o erdisputed. The benefit of drug treatment has al

women have been reported following recent termi-been shown by improving pregnancy outcome

nation of methotrexate treatme#ft!260-262) diseases such as SLE, antiphospholipid syndrof
Severe myelosuppression has been reported ignq familial Mediterranean fever. In more benig

2 infants after methotrexate and other neoplastigjisorders such as rheumatoid arthritis, ankylosi

agents were used during pregnaliéyLow birth-  gpondylitis, psoriatic arthritis and juvenile chroni

weight may also be associated with the drug, bugrthritis, only drugs with a favourable history o

the contribution of concurrent medications and theuse in pregnant patients should be used when n

underlying maternal disease may contribute to thisssary. In any case, the risks and benefits of me

problem. cation should be explained to the patient and s
In conclusion,methotrexate is contraindicated should be actively involved in therapeutic dec

during pregnancy. There is a risk of congenital mal-sions.

formations even when low dose methotrexate is
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