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ABSTRACT
Chronic arthritis often affects women of childbearing age. The old concept that having chronic arthritis
constitutes a major obstacle to women when planning a pregnancy is now obsolete. Thanks to our
current capacity to control the activity of rheumatoid arthritis and other chronic inflammatory conditions,
and due to the availability of highly effective drugs such as tumour necrosis factor inhibitor agents and
other biological agents, many women with these diseases are now able to consider the challenge of
childbearing and raising children. Careful pre-conceptional evaluation and risk assessment constitutes
the first step of proper care, which can be individualised according to the disease. More than ever,
rheumatologists must know how to deal with this situation, and must be able to provide adequate
counselling regarding the control of arthritis during conception and pregnancy.
Keywords: Counselling, pregnancy outcome, rheumatoid arthritis (RA), ankylosing spondylitis, psoriatic
arthritis (PsA), teratogenicity, biological therapies, disease-modifying anti-rheumatic drugs (DMARDs),
glucocorticoids (GCs), non-steroidal anti-inflammatory drugs (NSAIDs).

INTRODUCTION
The old concept that having chronic arthritis
constitutes a major obstacle to women when
planning a pregnancy is now obsolete. Thanks to
our current capacity to control the activity of
rheumatoid arthritis (RA) and other chronic
inflammatory conditions, and due to the availability
of highly effective drugs such as tumour necrosis
factor inhibitor (anti-TNF) agents and other
biological agents, many women with these
diseases are now able to consider the challenge
of childbearing and raising children. Careful preconceptional evaluation and risk assessment is
important. More than ever, rheumatologists must
know how to deal with this situation and must be
able to provide adequate counselling regarding
the control of arthritis during conception
and pregnancy.
Prevention of unplanned pregnancy is an essential
step to success: all medication must be reviewed
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before pregnancy in order to prevent risks to the
unborn child due to drug exposure. Maintaining
remission or low disease activity before and during
pregnancy is crucial for good outcomes: active
disease at conception usually continues to be
active throughout pregnancy and increases the
risk of a post-partum flare.1 In RA patients, it
is important to carry out an assessment of
certain antibodies that may require special
monitoring, such as anti-Ro, anti-La, and
antiphospholipid antibodies.2,3

The Effect of Pregnancy on Arthritis
Although a traditional belief considers that RA
improves during pregnancy, recent literature has
shown that this is not so. A study of approximately
90 pregnancies reported by de Man et al.4
observed that at least 50% of patients with
moderate-to-high disease activity during the first
trimester had no clinical improvement as defined
by the European League Against Rheumatism
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criteria,5 and almost 50% overall had at least
moderate disease activity during the third
trimester. The same author noticed a higher
probability of improvement during pregnancy in
seronegative women (negative for rheumatoid
factor and anticitrullinated peptide antibodies).6
Patients with low disease activity usually remain
stable throughout pregnancy, whereas those
with high disease activity at conception have less
chance of improvement during pregnancy.7
Not all forms of chronic arthritis behave similarly
during pregnancy: only one-third of women with
ankylosing spondylitis show improvement, while
another one-third remain stable and the rest
worsen. After delivery, 60% of the women will
suffer an outbreak.8 Women with psoriatic arthritis
(PsA) improve or experience disease remission in
80% of pregnancies, although approximately 70%
experience a post-partum flare during the first
3 months after delivery.9

The Effect of Active Arthritis on Pregnancy
It is likely that most rheumatologists tend to
interrupt drug therapies when a pregnancy is
planned because of concerns about possible
detrimental effects on the fetus. However, growing
evidence about the inconvenience of an active
disease during pregnancy, with serious maternofetal consequences, is forcing us to reconsider
this position. An association between high disease
activity during pregnancy and poor pregnancy
outcomes has been demonstrated in several
studies,10-12 with greater incidence of pre-term
delivery and lower birth-weight infants resulting in
an increased risk of perinatal mortality.13 Moreover,
caesarean sections were performed significantly
more often in a group with intermediate or high
disease activity compared with a group with low
disease activity (22% versus 10%, p=0.04 by chisquared test).10 Recently, a relationship between
elevated RA disease activity during pregnancy
and rapid post-natal catch-up in weight of the
offspring has been found, with the latter associated
with a worse cardiovascular and metabolic
profile in early adulthood.14 Finding the balance
between the side-effects of disease-modifying
anti-rheumatic drugs (DMARDs) and the control
of disease is a challenge; each case must be
managed on an individual basis to provide the
least possible risk to the mother and to the fetus
and neonate, but at the same time minimising
adverse events due to disease.
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The Effect of Drugs on Mother and Child
For the mother, a drug can be considered safe
during pregnancy if it produces no additional
side-effects than when used in non-pregnant
patients, if it does not increase the rate of
complications such as miscarriage or prematurity,
and may be considered safe in the child if it does
not produce short or long-term adverse effects.
A teratogen is an agent that has the potential
to interfere with the normal functional or structural
development of an embryo or fetus. During
organogenesis (15-60 days after conception),
the fetus is presumed to be most vulnerable to
teratogens. Gross anatomical defects are no longer
possible once the definitive form and relationships
within an organ system are established, although
derangements in the function of organ systems
and resulting physiological defects and fetal
growth restriction may be present later in
pregnancy.15 The USA FDA has established five
categories that classify the safety of drugs when
used during pregnancy (Table 1).16 However,
new requirements published in December 2014
(effective from 30th June, 2015) substitute for
these categories by providing a summary of the
risks of using a drug during pregnancy and
lactation, a discussion of the data supporting
that summary, and relevant information to help
healthcare providers make prescribing decisions
and counsel women about the use of drugs during
pregnancy and lactation.17
In patients planning a pregnancy, adjustment of
therapy is mandatory. Patients must understand
the importance of low disease activity before
conception and throughout pregnancy, and
therefore the need to maintain the use of
certain drugs. On the basis of consensus
opinion: corticosteroids and analgesics such as
paracetamol can be used throughout pregnancy;
non-steroidal anti-inflammatory drugs (NSAIDs)
must be avoided during the conception cycle and
used sparingly in the first trimester, but can be
administered safely until Week 30 of gestation;
anti-malarials, sulfasalazine, azathioprine, and
cyclosporine are compatible with pregnancy;
and methotrexate (MTX), leflunomide (LEF), and
biological agents should be withdrawn before a
planned pregnancy.18 The most recent information
regarding certain biological agents, such as antiTNF agents, suggests that these medications can
be
continued
in
certain
circumstances.19
Unfortunately, the number of controlled studies
of drugs performed in pregnant women is small
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and experience with therapy often derives from
conditions other than rheumatic diseases.20

SAFETY OF DRUG CLASSES MOST
COMMONLY USED IN CHRONIC
ARTHRITIS PATIENTS
DURING PREGNANCY
Non-Steroidal Anti-Inflammatory Drugs
The FDA considers these agents Category B
(Table 2). Aspirin can be used throughout
pregnancy. Other NSAIDs should be discontinued
at the beginning of a conception cycle in order
to increase the likelihood of ovulation and, if
fertilisation occurs, subsequent implantation.21

These drugs can then be continued up to
Week 30 of gestation since there are no data
for teratogenic effects, but they should then be
stopped because of the risk of premature closure
of the ductus arteriosus.22 Constriction of the
ductus can be seen in approximately 10-50% of
fetuses after Week 31. This effect can be avoided
if the NSAID is withdrawn 8 weeks before
delivery.23 There are limited data on the use of
COX-2 inhibitors during pregnancy. Constriction of
the ductus appears to be less pronounced but a
recent study suggests that they may increase the
risk of congenital anomalies.24 Therefore, COX-2
inhibitors are considered Category C and should
be avoided during pregnancy (Table 2).

Table 1: FDA risk-classification system for drug safety during pregnancy.16
Category A: safety established
Controlled studies in women fail to demonstrate a risk to the fetus during the first trimester, there is no evidence of
risk during later trimesters, and the possibility of fetal harm appears remote.
Category B: safety likely
Either animal-reproduction studies have not demonstrated a fetal risk but there are no controlled studies in
pregnant women, or animal-reproduction studies have shown an adverse effect (other than a decrease in fertility)
that was not confirmed by controlled studies in women during the first trimester and there is no evidence of a risk
during later trimesters.
Category C: teratogenicity possible
Either studies in animals have revealed adverse effects on the fetus (teratogenic, embryocidal, or other) and there are
no controlled studies in women, or studies in women and animals are not available. These drugs should be given only
if the potential benefit justifies the potential risk to the fetus.
Category D: teratogenicity probable
There is positive evidence of human fetal risk, but the benefits from use in pregnant women may be acceptable
despite the risk (e.g. if the drug is needed in a life-threatening situation or for a serious disease for which safer drugs
cannot be used or are ineffective).
Category X: teratogenicity likely – contraindicated in pregnancy
Studies in animals and humans have demonstrated fetal abnormalities and/or there is evidence of fetal risk based
on human experience and the risk of the use of the drug in pregnant women clearly outweighs any possible benefit.
These drugs are contraindicated in women who are, or may become, pregnant.

Table 2: Toxicities of drugs most commonly used in chronic arthritis patients during pregnancy.
Drug
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USA FDA risk category16

Toxicity concerns:
Maternal

Fetal
Small for gestational age,
adrenal hypoplasia,
increased risk of cleft lip
or palate

Non-fluorinated
glucocorticoids
(prednisone, prednisolone)

B

Pre-term premature
rupture of membranes,
hypertension,
gestational diabetes

Sulfasalazine

B

None

None

Anakinra

B

None

Inadequate data

Anti-TNF agents

B

None

None

Aspirin and NSAIDs

B

Reduced fertility when used
during a conception cycle

Premature closure of the
ductus arteriosus when used
after Week 30
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Table 2 continued.
Drug

USA FDA risk category16

COX-2 selective inhibitors

C

Hydroxychloroquine

C

Toxicity concerns:
Maternal

Fetal
Possible increase in
malformation risk

None

None

Cyclosporine A

C

None

Small for gestational age,
prematurity, intrauterine
growth retardation, transient
hyperkalaemia in neonates

Rituximab

C

None

Reports of haematological
abnormalities, infection

Abatacept

C

None

Inadequate data

Tocilizumab

C

None

Inadequate data

Tofacitinib

C

None

Inadequate data

Azathioprine

D

None

Small for gestational age,
prematurity, intrauterine
growth retardation

Methotrexate

X

None

Abortogenic, craniofacial
anomalies, mental
retardation

Leflunomide

X

None

Craniofacial anomalies

Anti-TNF agents: tumour necrosis factor inhibitor agents; NSAID: non-steroidal anti-inflammatory drug.

Glucocorticoids		
Glucocorticoids (GCs) are frequently used in the
management of pregnant patients with chronic
arthritis and are considered Category B (Table 2).
When active arthritis affects only one or a limited
number of joints, intra-articular steroid injections
can be very useful. Recently, prednisone use during
pregnancy in RA patients has been associated with
unfavourable outcomes as described by a study
of 31 RA pregnancies followed prospectively in a
single clinic. The patients with neither prednisone
nor anti-TNF exposure had a mean first trimester
disease activity score — C-reactive protein (DASCRP) of 1.63, while patients exposed to prednisone
or anti-TNF had a mean DAS-CRP of 3.92 or 3.19,
respectively. An adverse outcome (pre-term
birth and/or pre-eclampsia) occurred in 54.2% of
patients exposed to prednisone compared with
14.3% of those with anti-TNF exposure, suggesting
that the latter may be preferable to prednisone
in pregnant women with active RA.25 There are
reports suggesting that GC exposure during the
first trimester may increase the risk of cleft lip or
palate, but no other major congenital anomalies;
women should be counselled about this potential
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risk. Other adverse effects associated with
prednisone use during pregnancy are pre-term
premature rupture of membranes and children who
are relatively small for their gestational age.

Disease-Modifying Anti-Rheumatic Drugs
Both MTX and LEF are considered as Category X
(Table 2). MTX is teratogenic and embryotoxic,
and its use during pregnancy is associated with
multiple abnormalities, most often involving the
central nervous system, cranial ossification, and
the palate (aminopterin syndrome).26 The drug
is contraindicated during pregnancy and should
be prescribed to fertile women only under the
condition of safe contraception. It has been
proposed that conception should be postponed
until 3 months after withdrawal of the drug,27
although this may be too conservative. Since MTX
is a folic acid antagonist, folate supplementation
should be continued antenatally and throughout
pregnancy. There are no definitive data on
whether the offspring of men receiving MTX have
an increased risk of teratogenicity, although it
is usually recommended that men discontinue
this medication for 1-3 months prior to
attempting conception.28
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LEF is a pyrimidine synthesis inhibitor that is
both embryotoxic and teratogenic in animals.
Women of childbearing potential for whom LEF is
prescribed must be advised to avoid pregnancy. In
a follow-up study of 45 women exposed to LEF
prior to or during pregnancy, there was a
12.5% incidence of congenital anomalies in the 16
patients exposed during the first trimester, which
is higher than the generally reported background
rate of 3%.29 Due to its long half-life and
protracted elimination from plasma, LEF-treated
patients must follow a cholestyramine drug
elimination procedure (‘wash out’) and then wait
at least 90 days before attempting pregnancy:
cholestyramine 8 g is given three-times daily for
11 days and plasma levels, checked twice 2 weeks
apart, should be below 0.02 mg/l, with additional
cholestyramine administration if the level is
higher than this cut-off value.30 For those who
inadvertently become pregnant while taking LEF,
this ‘wash out’ procedure early during pregnancy
can allow the continuation of the pregnancy,
with an absence of substantially increased risk of
adverse pregnancy outcomes, as has been
previously demonstrated.31
Sulfasalazine is considered to be Category B
(Table 2). Although both the molecule and its
metabolite, sulfapyridine, do cross the placenta,
they do not have a significant clinical impact on
the fetus. The main data describing pregnancies
exposed to sulfasalazine were derived from the
treatment of patients with inflammatory bowel
disease (IBD), and no increases in birth defects,
pathological jaundice, or babies who were
small for their gestational age were detected.32-34
Because the drug is a strong inhibitor of the
reduced folate carrier, folate supplementation
before and throughout pregnancy must be
ensured.35 Maternal doses should not exceed 2 g
daily in order to avoid the risk of neutropaenia in the
newborn.36 Sulfasalazine impedes spermatogenesis,
causing azoospermia, and so men should
discontinue this medication 3 months prior to
attempting conception.37
Cyclosporine is also a treatment option, especially
for RA and PsA patients, and is considered
Category C (Table 2). More than 800 pregnancies
exposed to cyclosporine for several weeks or
throughout gestation have been reported, with
the majority being in transplant recipients,28,38 and
there was no incremental increase in congenital
malformations. Renal and liver functions were
both normal in the neonates exposed.39 The major
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problems associated with pregnancies exposed
to cyclosporine treatment were prematurity in
40-46% and low birth weight (<2,500 g) in 4465% of cases, but it has been difficult to ascribe a
causative role to drug treatment or the underlying
maternal disorder.
Azathioprine is not metabolised to its active
form by the placenta and so hardly reaches the
developing fetus. Pregnancy data from large
transplant registries,40,41 as well as women with
systemic lupus erythematosus42,43 and IBD,44 found
no predominant or frequent birth defect. Although
the drug is considered Category D (Table 2) for
use during pregnancy, there is substantial evidence
suggesting that it is not teratogenic. Intrauterine
exposure to azathioprine may occasionally
cause slight suppression of the bone marrow, as
shown by decreased leukocyte counts and
thrombocytopaenia at birth.45 Doses should be
maintained at 1.5-2 mg/kg/day in order to avoid
neonatal depression of haematopoiesis. There
are conflicting reports in the literature as to
whether these medications increase the risk of
children being small for their gestational age.
Hydroxychloroquine is classified as Category C
(Table 2), but does not appear to cause fetal
toxicity and can be used safely.46,47

Biological Agents
As in non-pregnant individuals, the use of
biological agents increases the potential risk
of infections. This is especially important for
pathogens such as Listeria monocytogenes, for
which the risk is already increased in pregnant
women48 and can be further increased by
treatment.49 Current manufacturers’ guidelines
recommend the stopping of all currently licensed
biological therapies prior to conception, primarily
due to the lack of controlled studies in pregnant
women. However, there is now a huge amount of
information available regarding their use during
conception, pregnancy, and breastfeeding.50
Much of this post-marketing experience has been
obtained through registries, especially in the
field of IBD. In many cases, not treating IBD or
discontinuing therapy prior to or during pregnancy
may pose a greater risk to mother and fetus,20
while maintaining treatment appears to be of
lower risk.
Tumour necrosis factor inhibitors
Anti-TNF agents, such as adalimumab (ADA),
certolizumab (CZP), etanercept, golimumab,
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and infliximab (IFX), are considered Category B
(Table 2). Although some case reports of
congenital
anomalies
(VACTERL
anomalies)
following exposure to anti-TNF agents raised
concerns about their safety profile when used
during pregnancy, numerous case series of
pregnancies exposed to anti-TNF agents, as well as
several recent systematic literature reviews, have
failed to find maternal toxicity, embryotoxicity,
or teratogenicity.51,52 In the pregnant woman,
maternal transfer of immunoglobulins across the
syncytiotrophoblast of the chorionic villi provides
fetal immunity and is mediated by the neonatal Fc
receptor. Immunoglobulin G (IgG) concentrations
in fetal blood increase steadily from the early
stages of the second trimester until delivery.53
Small amounts of biological agents will pass
into the fetal circulation during early pregnancy,
when organogenesis is underway, suggesting that
women can be reassured that the use of antiTNF agents during the peri-conceptional period,
until pregnancy is established, should be low risk.
By continuing anti-TNF at least until established
pregnancy is confirmed, women who are hoping
to conceive should not need to risk disease
flare during the period between stopping
teratogenic medications, such as MTX, and
successful conception.
However, most of the safety data available are
derived from women discontinuing anti-TNF
therapy during the first trimester; few data exist
regarding exposure throughout pregnancy. Due
to the different composition of anti-TNF agents,
some risks may depend on the individual agent
rather than the drug class itself. Both IFX and
ADA belong to the IgG1 subclass of antibodies
and are capable of crossing the placental barrier,
particularly during the second half of pregnancy.
At birth, both infant and cord blood demonstrated
higher concentrations of IFX and ADA. This raises
concerns about infections, safety of vaccination,
and, in general, about the development of the
immune system of the child: serious infections
in infants exposed to anti-TNF agents have been
described,54 and a case of fatal disseminated
tuberculosis after Bacillus Calmette–Guérin (BCG)
vaccination of a child exposed to IFX intra-utero
has been described.55 In contrast, very low
concentrations of CZP were observed in infant and
cord blood when mothers were treated with CZP.56
This is attributed to the absence of an Fc domain
on the CZP molecule, which prevents it being
bound by the neonatal Fc receptor.57 Therefore,
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it is recommended that live vaccines (including
rotavirus, intranasal influenza vaccine, and BCG) be
withheld for 6 months from birth in neonates who
have had in utero exposure to anti-TNF agents,
except CZP due to its minimal transfer. Other
vaccines can be given on schedule.
Recent data from the multinational PIANO registry
provide reassurance regarding the potential longterm effects on children exposed in utero to
anti-TNF agents. A total of 501 women with IBD
were followed through pregnancy and during the
first 4 years of the child’s life and exposure to
biological therapy during the third trimester of
pregnancy was not associated with increased
infant infection rates,58 and children did not exhibit
developmental delay compared with infants
not exposed to these agents, controlling for
pre-term birth.59
Other biological agents
Anakinra is a recombinant interleukin (IL)-1
receptor antagonist. In animal studies, no harm
to the fetus has been demonstrated. The drug is
considered Category B but little has been reported
about its safety in this setting (Table 2). Tocilizumab
is a monoclonal antibody directed against IL-6
receptors and capable of blocking downstream
signalling. The drug is considered Category C
and no teratogenicity has been demonstrated in
animal models, although at high dose there was
increased risk of abortion (Table 2). Abatacept
works by blocking interactions between antigenpresenting cells and T cells via binding to CD80/
CD86 on antigen-presenting cells, with subsequent
inhibition of T cell activation. The drug is
considered Category C and there are inadequate
data to fully comment on its safety during
pregnancy (Table 2), although animal studies
saw no increased risk when exposed to the
maximum recommended human dose. Current
recommendations are to discontinue therapy at
least 10 weeks before conception. Rituximab,
a monoclonal antibody directed against CD20,
depletes B cells. Animal studies are limited but
show no teratogenic effect, although B cells have
been demonstrated to be reduced in offspring.60
The drug is considered Category C (Table 2) and
there are limited data available; it is recommended
that, ideally, at least 12 months should elapse
between rituximab discontinuation and conception.
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Table 3: Practical points to consider when treating women of childbearing age with chronic arthritis.
Before
pregnancy

•
•

•
•

Some
practical
clues

•
•
•
•
•

Talk to the patient and her partner about risks
Schedule pregnancy:
Find a time of remission or low disease activity
Stop teratogenic drugs (methotrexate, leflunomide) and replace them with safer
alternatives (sulfasalazine, hydroxychloroquine)
Agree on treatment strategy with the patient and her partner:
Maintain or do not maintain the biological drug
Decide which attitude to adopt during pregnancy if the disease becomes active
Individualise treatment:
Risk of disease activation
Risk of maintaining biological treatment
Patients with inactive disease and receiving non-biological and/or non-teratogenic drugs:
consider drug holiday
Patients with inactive disease and receiving teratogenic drugs: stop current drugs and replace
with safer alternative(s)
Patients with active disease requiring teratogenic drugs (methotrexate, leflunomide):
transition to anti-TNF therapy
Patients with inactive disease on anti-TNF therapy: maintain therapy up to confirmed
pregnancy test, consider therapy through to Week 32 of gestation
Disease becomes active during pregnancy: consider maintaining anti-TNF throughout
pregnancy (try to use those with less placental transfer)

TNF: tumour necrosis factor.

Tofacitinib is a Janus kinase inhibitor recently
approved by FDA for RA, although not approved
in Europe. The drug is classified as Category C
(Table 2) and there are no available data describing
its safety during pregnancy. Ustekinumab is
considered Category B, with data in humans
being limited to case reports. A recent abstract
described 26 completed pregnancies that
involved ustekinumab exposure in the course of
treatment of psoriasis, and which documented a
rate of spontaneous abortions comparable to that
observed in the general population.61

CONCLUSION
Chronic arthritis often affects women of
childbearing age. Counselling of the pre-pregnancy

patient constitutes the first step of proper care.
Complete information regarding risks must
be offered to the patient and her partner, and
should be individualised according to the disease
(Table 3). At the time of conception, the
disease must be under control with medications
compatible with pregnancy in order to minimise
the risks. Ideally, drug treatment during pregnancy
should control the mother’s disease activity, do no
harm to the fetus, and ensure a healthy period of
pregnancy for mother and child. An interdisciplinary
approach between the rheumatologist, obstetrician,
and eventually the paediatrician, is needed in
order to ensure success. Currently, we can say that
pregnancy in chronic arthritis patients is only a
matter of planning.
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