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Abstract: Rheumatoid arthritis, a chronic inflammatory autoimmune disease with significant
physical disability, affects women three times more frequently than men, often in their childbearing years. Parenthood decisions can be challenging, often affected by perceptions of their disease
state, health care needs, and complex pharmacological treatments. Many women struggle to find
adequate information to guide them on pregnancy planning, lactation, and early parenting in
relation to their chronic condition. The expanded availability and choice of pharmacotherapies
have supported optimal disease control prior to conception and enhanced physical capabilities
for women to successfully overcome the challenges of raising children but require a detailed
understanding of their risks and safety in the setting of pregnancy and breastfeeding. This review
outlines the various situational challenges faced by rheumatologists in providing care to men
and women in the reproductive age group interested in starting a family. Up to date evidencebased solutions particularly focusing on the safe use of disease-modifying antirheumatic drugs
and biologic response modifiers to assist rheumatologists in the care of pregnant and lactating
women with RA are reviewed.
Keywords: rheumatoid arthritis, pregnancy, biologics, DMARDs

Introduction

Correspondence: Ashima Makol
Division of Rheumatology, Department of
Internal Medicine, Mayo Clinic,
200 First Street Southwest, Rochester,
MN 55905, USA
Tel +1 507 284 1625
Fax +1 507 284 0564
Email makol.ashima@mayo.edu

Rheumatoid arthritis (RA) is a lifelong, systemic autoimmune disease that affects women
three times more frequently than men, often in their most productive and childbearing
years.1 Annual incidence of 8.7 per 100,000 between the ages of 18 and 34 years further
increases to 36.2 per 100,000 between the ages of 35 and 44 years.2 Understanding and
addressing reproductive health-related problems are critical for health professionals
engaged in their care. For women living with a chronic disease like RA on pharmacotherapy, the generally pleasant experience of planning parenthood can be faced with a
number of uncertainties, challenges, and important decisions to take in the context of
family planning. These relate not only to their ability to conceive, maintain successful
pregnancy, heritability of the disease, and risks of their medication on their offspring but
also guilt and self-doubt about their physical and functional capability as a parent and the
ability of take care of their children, family, and themselves. There is undoubtedly a clear
need to support these vulnerable women through this important stage of their lives.
Management of RA has revolutionized in recent years. Availability of novel
therapies, such as biologic agents, and treatment paradigms, such as “treat to
target”, have substantially improved treatment outcomes for patients with RA.
Unfortunately, data on the safety of many of these medications are limited, and
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many may be contraindicated during pregnancy and breastfeeding. Careful planning is thus required to stabilize
disease activity prior to conception and modify medication
regimens. Although it was previously believed that .75%
of patients experience remission of their disease during
pregnancy, this was largely based on subjective parameters,
patient/physician recall, small cohorts, and retrospective
studies.3 Application of validated disease activity indices
in recent studies has confirmed that only 20%–40% of
patients with RA achieve remission by the third trimester.
Although 50% may be considered to have low disease
activity, nearly 20% will have worse or moderate-to-high
disease activity during pregnancy and may require further
therapeutic intervention.4 Many women also experience
postpartum flares impairing their ability to take care of
themselves and their infant.
Understanding the goals, both short term and long term,
to ensure favorable pregnancy outcomes among women with
RA is critical to provide appropriate counseling and education and develop management plans. Close communication
between patients, their rheumatologists, and obstetricians is
necessary to develop individualized treatment plans not only
for treating active disease but also for maintaining disease
remission during the preconception phase, pregnancy, and
postpartum. We discuss in this comprehensive review the
numerous challenges faced by rheumatologists in their care
of men and women of childbearing potential and outline
potential evidence-based solutions to assist them in this
formidable task. The review is organized into sections based
on the many different situations a rheumatologist can face
and the best ways to address them.

Woman of reproductive potential
with RA, not currently planning a
family
For all women diagnosed with RA, it is important to get a
reproductive history. For patients with childbearing potential,
the desire to start or extend their family while on treatment
should be ascertained. Women who are not currently interested in pursuing pregnancy but desire to conceive in the
future should be appropriately counseled about the potential
safety, risks, or teratogenicity of medications they are on
for RA treatment. Contraception counseling thus becomes
necessary and should be individualized.5 Pharmacokinetics
of the drug should also be accounted for when counseling
women about the timing for safe consideration of conception. This is discussed further in the “Medication counseling” section.
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Woman with RA who wants to get
pregnant
Fertility/family planning
Multiple factors impact the ultimate number of children a
woman with RA will have. When evaluating parity of women
with inflammatory arthritis compared to controls using the
Norwegian Population Registry, it was more likely for women
with inflammatory arthritis to remain childless compared to
controls.6 The finding of reduced parity has been echoed in
interviews/questionnaires of women with RA. Women who
had RA diagnosed prior to having a child as compared to
those with at least one child before RA diagnosis were less
likely to have as many pregnancies or children.7 Twenty percent reported that RA was impacting their family-planning
decisions with concerns that included functional ability to
care for their child, medications, and possible heritability of
RA. Those women who described RA as impacting familyplanning decisions had fewer numbers of pregnancies and
fewer numbers of children compared to those who did not
between the ages of 19 and 44 years.7 From the standpoint
of heritability, the risk for children of a patient with RA is
three times that of the general population.8
In a longitudinal observational study of women with
RA, among women who expressed interest in having more
children, 55% reported having fewer children than desired.9
Women who reported concerns for disease or medications
having a negative impact on the baby had fewer pregnancies.
In those who had fewer children, there were higher rates of
reported infertility, but there was no difference in the number
of spontaneous or elective abortions.9
Fertility issues in RA are not associated with reduced
ovarian reserve as evaluated by anti-Müllerian hormone levels.10
Among pregnant women enrolled in the Danish National
Birth Cohort between 1996 and 2002,11 those with prevalent
RA (onset prior to conception) were more likely to have been
treated for infertility (9.8% vs 7.6%) and were more likely
to have taken .12 months to conceive (25.0% vs 15.6%).
A prospective cohort from the PARA study in the Netherlands
included women who were pregnant or attempting to become
pregnant.12 Of 245 patients, 205 (84%) became pregnant with
64 (31%) having a time to pregnancy over 12 months. Disease
activity as measured by Disease Activity Score in 28 joints
(DAS28) was higher among women who did not conceive and
those with longer time to pregnancy. Other factors associated
with longer time to pregnancy included age, nulliparous state,
and preconception use of nonsteroidal anti-inflammatory
drugs (NSAIDs) and prednisone (.7.5 mg/day). Time to
pregnancy was not found to be associated with rheumatoid
Open Access Rheumatology: Research and Reviews 2016:8
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factor (RF) or anti-citrullinated protein antibody status or
disease duration.12
Women with RA are reported to have high rates of infertility treatment, but this may be biased by other risk factors.
In one study, women with RA were more likely to have been
treated for infertility than those without RA (9.8% vs 7.6%)
but were also older than women without RA.11 Another
study demonstrated that assisted reproductive technology
was more likely used for those with RA (5.6% vs 2.4%).13
Wallenius et al noted women with inflammatory arthritis
utilizing assisted reproduction more often (3.9% vs 1.6% for
reference subjects), but this was not statistically significant
when adjusted for maternal age.14

Disease course of RA during pregnancy
Discussing with patients the impact of pregnancy on disease
activity is helpful to form a basis for treatment recommendations. Observations of improvement in RA during pregnancy
date back to Dr Hench.15 Larger cohorts have further clarified
these earlier observations.4,16 However, there are limitations in
using conventional measures of disease activity in pregnancy
as these measures can be confounded by symptoms related
to pregnancy itself.17 In a comparison of different disease
activity scoring tools in pregnant women with RA vs healthy
controls, DAS28-CRP without assessment of global health
was the preferred tool for measuring RA disease activity in
pregnant patients.17
Disability measures in the form of health assessment
questionnaire (HAQ) have been demonstrated to decrease
during pregnancy with lower measures of disability in the
third trimester compared to immediately before pregnancy.16
In a description of pain, only 19% described worsening, while
the majority improved (60%) over the course of pregnancy.
However, remission was strictly defined by no swollen joints
and no use of medications and occurred in only 16% during
pregnancy.16 In one cohort, the DAS28 reduced during pregnancy.4 This is despite the fact that over one-third of women
were not receiving any specific medications for RA in the
third trimester.4
In the postpartum setting, disease activity is often seen
to worsen when measured by different parameters, including
joint counts, pain measures, and DAS.4,16 In the PARA cohort,
36% of women had a moderate flare, and an additional 4%
a severe flare.4
In an updated report of the PARA study, in women
with at least moderate disease activity in the first trimester, approximately half had no response, while the other
had good/moderate response as defined by the European
Open Access Rheumatology: Research and Reviews 2016:8

RA management in pregnancy

League Against Rheumatism (EULAR) response criteria
for pregnancy.18 In the postpartum state, 36% of women had
severe-to-moderate deterioration in disease activity, while
64% had no deterioration.
Remission of disease activity during pregnancy is
more likely in women who are RF negative.16 Individuals
who responded during pregnancy, as defined by EULAR
response criteria, were more likely to be both CCP and RF
negative. Antibody status was not associated with flares
postpartum.18

Pregnancy outcomes
Delivery by cesarean section has been demonstrated to be
more common among women with RA across multiple
cohorts with wide-ranging geographic locations.1,13,14,19,20
Cesarean sections were significantly more common in
individuals who had moderate-to-high disease activity vs
low disease activity.21
A few studies have demonstrated increased risk of preeclampsia among women with RA,13,20 while others have not
been able to confirm this.1,14,19 It is unclear if this is reflective of different patient populations or preeclampsia case
ascertainment.
The majority of studies demonstrate an increased risk of
preterm births1,13,14,19,22 but not all.20 Increasing HAQ values
during pregnancy have been associated with prematurity.23
There are variable data regarding the impact of RA
on infant weight. Low birth weight was associated with
RA in some studies.13,14,20,24 However, other studies have
demonstrated no association.1,19,21 Disease activity in the
third trimester is also known to be negatively associated
with birth weight (P=0.025).21 Disability measures in the
form of HAQ have also been associated with small-forgestational age.23 Differences in levels of disease activity
between the different cohorts may be a potential reason for
variable results.
To date, there are no data to demonstrate an increased
risk of congenital abnormalities among offsprings of women
with RA, related to their disease.1,13

Medication counseling
There is significant complexity in terms of management of
RA during pregnancy.25 Interpreting the effects of medications can also be more complicated by the fact that they are
often used in combination. To add to the difficulty, there
can be lack of agreement regarding medication recommendations between rheumatologists and obstetricians.26
Through experience and stakeholder feedback, the US Food
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and Drug Administration (FDA) learned that the pregnancy
drug categories (A, B, C, D, X) were confusing and did not
accurately and consistently communicate differences in
degrees of fetal risk. These have been heavily relied upon
by clinicians but are often misinterpreted and misused in
that prescribing decisions have been made based on the
pregnancy category, rather than an understanding of the
underlying information that informed the assignment of
the pregnancy category. The FDA believes that a narrative
structure for pregnancy labeling, rather than a category
system, is best able to capture and convey the potential risks
of drug exposure based on animal or human data, or both.
Therefore, the “final rule” requires the removal of the pregnancy categories A, B, C, D, and X from all drug labeling
(effective from June 30, 2015).27 The final rule requires that
the labeling include relevant information about pregnancy
testing, contraception, and infertility. The final rule creates
a consistent format for providing information about the risks
and benefits of prescription drug and/or biological product
use during pregnancy and lactation and by females and males
of reproductive potential. These revisions will facilitate
prescriber counseling for these populations.
In the following sections, we discuss the risks and
benefits and outline best practices in use of drug therapy in
pregnant women with RA (Table 1 and Figure 1). In view of
their previous extensive use, the previously established FDA
category of the drug is also reviewed.

Nonsteroidal anti-inflammatory drugs
There are conflicting data regarding the risk of spontaneous abortion conferred by NSAIDs. In a case–control study
evaluating miscarriages, NSAIDs were associated with
miscarriage with the highest risk occurring with use during the week prior to miscarriage.28 This association was
not found significant when adjusted for gestational age.29
A study utilizing Kaiser Permanente data demonstrated an
increased risk of spontaneous abortion (hazard ratio [HR]

1.8, 1.0–3.2) with NSAID use, with higher risk associated
with use closer to conception, and with .1 week of use.30
Reassuringly, a recent large prospective cohort study evaluating use of over-the-counter NSAID (2,780 pregnancies with
over 40% reporting NSAID use) from last menstrual cycle to
sixth week of pregnancy did not demonstrate any association
between use of NSAIDs and spontaneous abortion.31
There has been no association of NSAIDs with congenital
abnormalities or prematurity.28,32 In terms of birth weight, the
majority of studies have found no association between low
birth weight and NSAID use.28,32 However, when evaluating
exposure to ibuprofen in the second trimester, there were
findings of reduced birth weight, although other NSAIDs in
this study did not demonstrate this association.32 It is unclear
if this is an association unique to ibuprofen or a result of
multiple comparisons.
In a meta-analysis, NSAIDs were demonstrated to significantly increase the risk of premature closure of the ductus
arteriosus (odds ratio [OR] 15.04, 3.29–68.68).33 NSAIDs
use is thus advised against in the third trimester, but they are
considered category B earlier in the pregnancy.

Glucocorticoids (prednisone)
Prednisone is a commonly used medication in pregnancy
with over half of one cohort of women with RA receiving
corticosteroids during pregnancy.34
In the PARA cohort,21 prednisone use in patients with RA
was associated with shorter gestational age (P,0.001) and
as a result lower birth weight via multiple linear regression
analysis (38.8 vs 39.9 weeks). Women with RA treated with
prednisone were also more likely to deliver before 37 weeks
than those not treated with prednisone (P=0.004).21 Two
additional studies also demonstrated higher rates of prematurity in women treated with glucocorticoids (GCs) for
varied indications, and both used pregnant women who had
not been exposed to GCs and were not disease matched as
the comparison group.35,36

Table 1 Approach to disease-modifying therapy for pregnant women with RA (or for women wishing to conceive)
Preferred medications
(if required)

Medications relatively safe to use
(require individualized approach)

Contraindicated
medications

Inadequate data
to support safety

Glucocorticoids (B)a
NSAIDs (B)b
Hydroxychloroquine (C)
Sulfasalazine (B)

TNFα inhibitors (B)
Azathioprine (D)

Methotrexate (X)
Leflunomide (X)

Anakinra (B)
Abatacept (C)
Tocilizumab (C)
Tofacitinib (C)
Rituximab (C)c

Notes: The US FDA pregnancy category125 for each drug is quoted in parenthesis: A: controlled human studies show no risk; B: no evidence of risk in studies; C: risk cannot
be ruled out; D: positive evidence of risk; and X: contraindicated in pregnancy. aCounseling advised regarding possible cleft lip/palate abnormalities. bAvoid in third trimester
due to risk of premature closure of ductus arteriosus. cRecommendation is to avoid in pregnancy due to hematologic abnormalities and infection risk.
Abbreviations: RA, rheumatoid arthritis; TNF, tumor necrosis factor; NSAIDs, nonsteroidal anti-inflammatory drugs; FDA, Food and Drug Administration.
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RA patient in the reproductive age group

Discontinue therapy
unsafe for
pregnancy

Initiate pharmacotherapy

No
Ascertain desire
for pregnancy?

Contraceptive counseling
Discuss drug risks and safety in the
setting of conception

- MTX
- LEF (perform washout
procedure)

Yes

- Abatacept
- Tocilizumab
- Rituximab
- Tofacitinib

Assess disease
activity
(DAS28-CRP)

- Anakinra

No/low
disease
activity

Start/adjust therapy
Symptom control: NSAIDs, paracetamol, GCs
DMARD: HCQ, SSZ; can consider anti-TNF
and/or AZA

Moderate-to-high disease
activity

Postpone
pregnancy until
low disease
activity/remission

No/low
disease
activity

Figure 1 Approach to management of patient with RA in reproductive age group.
Abbreviations: RA, rheumatoid arthritis; MTX, methotrexate; LEF, leflunomide; DAS28, Disease Activity Score in 28 joints; NSAIDs, nonsteroidal anti-inflammatory drugs;
GCs, glucocorticoids; DMARD, disease-modifying antirheumatic drug; HCQ, hydroxychloroquine; SSZ, sulfasalazine; TNF, tumor necrosis factor; AZA, azathioprine.

There are conflicting data regarding the impact of GCs
on miscarriage/fetal death. While in one study, there was
no difference in miscarriage,36 another demonstrated higher
occurrence of miscarriage with GCs.35
There are variable data with regard to the risk of congenital anomalies with prednisone exposure in pregnancy,
especially cleft lip/palate. A study comparing 311 women
with varied indications for GCs use in the first trimester
with women without use did not note a difference in major
anomalies. No occurrences of cleft lip or palate were
identified.35 Similarly, there was no difference in major
anomalies in another prospective cohort study (3.6% vs
2%, P=0.3).36 However, in a meta-analysis of six cohort
studies and four case–control studies, a marginally increased
risk of major malformations after first-trimester exposure
to corticosteroids was noted in addition to a significantly
higher odds for oral clefts (OR 3.35, 95% confidence interval [CI] 1.97–5.69).36 Women should be counseled about
this small but increased risk to make an informed decision
regarding first-trimester GC use, as a similar incidence of
oral clefts has been demonstrated in animal studies.37 The
FDA considers GCs as category B.
Open Access Rheumatology: Research and Reviews 2016:8

Methotrexate
The absolute contraindication to methotrexate (MTX)
(category X) during pregnancy is secondary to the risk of
spontaneous abortion and MTX embryopathy characterized
by a combination of abnormalities impacting the heart, central nervous system, and skeleton.38 There are case reports
of exposure to low doses of MTX during the first trimester
without untoward side effects,39,40 but unfortunately, there
does not appear to be a low enough dose that a pregnant
patient can be counseled on that the MTX exposure will not
pose any risk.
In the setting of accidental exposure to MTX, women
can be counseled using observational data. The largest
available dataset comes from the Organization of Teratology Information Specialists (OTIS) and European Network
of Teratology Information Services.41 Pregnancy outcomes
in women taking MTX (#30 mg/week) either after conception or within 12 weeks before conception were evaluated
in a prospective observational multicenter cohort study and
compared to disease-matched women and women without
autoimmune diseases. There were 136 pregnancies exposed
during preconception and 188 exposed following conception.
submit your manuscript | www.dovepress.com
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The median exposure after last menstrual cycle was 4.3 weeks
with only two women exposed past the first trimester.
Cumulative incidence of spontaneous abortions was higher
at 42.5% among those exposed postconception when compared to disease-matched (HR 2.1, 1.3–3.2) and nondiseased
comparison groups (HR 2.5, 1.4–4.3). For women exposed
prior to conception, risk was no higher than the two comparison groups. Major birth defects were more common in
women with MTX exposure postconception as compared to
nondiseased comparison group (OR 3.1, 1.03–9.5). However,
there was no significant increase when compared to diseasematched controls. There was no difference in birth defects
among women with exposure only in preconception and the
two comparison groups. No birth defects in either exposure
group were consistent with MTX embryopathy.41
A systematic review from 2009 reported similar results in
101 cases of MTX exposure during the first trimester.42 Half
resulted in live births. This study also demonstrated relatively
low rates of congenital abnormalities with none thought to
represent MTX embryopathy. Nineteen pregnancies ended
as spontaneous abortions.42
While this information could be used in the setting of an
inadvertent exposure, MTX should be discontinued prior to
conception when pregnancy is being planned (category X). If
a woman is receiving MTX, she should be using concomitant
contraception.

Hydroxychloroquine
Much of the data regarding the safety of hydroxychloroquine (HCQ) for RA are extrapolated from patients with
systemic lupus erythematosus (SLE). In an evaluation of
114 pregnancies with majority occurring in women with
SLE (RA in 22%) with exposure to HCQ, there was no difference in congenital anomalies between those exposed to
HCQ and healthy controls.43 There was evidence of higher
rates of preterm delivery and lower birth weight, but this is
confounded by exposed groups having underlying disease
and additional medications.43
A meta-analysis utilized four observational studies of
women with connective tissue disease with HCQ exposure
as compared to non-HCQ-exposed controls. There was no
significant risk of spontaneous abortion, fetal death, prematurity, live births, or congenital defects.44
In a randomized, controlled study that assessed the need
for HCQ during lupus pregnancy and safety, 22 consecutive
pregnant women with lupus were randomized to HCQ vs
placebo.45 Women exposed to HCQ did not experience any
flares. Delivery age and Apgar scores were higher in the
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HCQ group. Neonatal examination did not reveal congenital
abnormalities nor did a neuroophthalmological and auditory
evaluation at 1.5–3 years of age. Despite the small number
of patients studied, beneficial effects of HCQ were noted
as measured by lupus disease activity measures developed
for pregnancy (SLE disease activity index) and decrease in
prednisone dose with no detriment to patients’ health. In
addition, HCQ has been associated with benefit of improved
obstetrical outcomes in the setting of antiphospholipid
antibody syndrome.46 HCQ is labeled as category C, and if
needed to control disease activity, can be safely continued
during pregnancy.47

Sulfasalazine
Conclusions regarding safety of sulfasalazine are drawn primarily from the inflammatory bowel disease (IBD) literature.
In a meta-analysis evaluating 642 women with IBD with
exposures to sulfasalazine, mesalazine, and olsalazine, there
were no findings of increased risk of congenital abnormalities,
spontaneous abortions, preterm delivery, or low birth weight.48
The largest individual study included in this meta-analysis utilized a Danish cohort of children born to mothers with Crohn’s
disease with 179 births representing exposure to sulfasalazine.
There were no findings of increased risk of low birth weight,
prematurity, or congenital abnormalities when comparing to
women with Crohn’s disease without exposure.49
There are limited case reports of adverse outcomes for
infants exposed to sulfasalazine, but it is difficult to attribute
causality from these reports. These include reports of fetal
hemolytic anemia and congenital neutropenia.50,51
Sulfasalazine is another disease-modifying antirheumatic
drug (DMARD) that can be continued during pregnancy with
a category B rating.52

Leflunomide
Similar to MTX, leflunomide (LEF) is classified as a category X drug.53 It should be avoided in women who will be
pursuing pregnancy even in the upcoming years due to its
long half-life.
In a study by the OTIS Collaborative Research Group,
64 individuals with LEF exposure were identified and were
compared to disease-matched controls and healthy controls.
The latest exposure was 8.6 weeks after conception. The vast
majority underwent a cholestyramine washout procedure
(95.3%). Live births occurred in 87.5%, while 7.8% had
spontaneous abortions, and 1.6% elective abortion. When
adjusted for other factors, there was no difference in birth
weight or gestational age based on LEF exposure. Overall,
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there were no differences in occurrence of major structural
abnormalities. There were three defects identified in infants
with LEF exposure: occult spinal dysraphism, unilateral uretero pelvic junction obstruction with subsequent multicystic
kidney disease, and microcephaly.54
An additional study by OTIS with 45 women was subsequently published that did not meet the prior study’s inclusion
criteria. This study included women enrolled after 20 weeks
of gestation, those who had an indication beyond RA, or did
not have confirmatory elimination of LEF with use within
the prior 2 years. There were two spontaneous abortions, but
the remaining were live infants. There were two infants with
major anomalies: aplasia cutis congenita and Pierre-Robin
sequence, spina bifida occulta, patent ductus arteriosus,
chondrodysplasia punctata, and congenital heart block. Two
separate patients had a similar pattern of minor anomalies
of a short nose, flat nasal bridge, and long philtrum. There
were increased rates of preterm delivery in women exposed
to LEF during pregnancy as compared to women who were
exposed only prior to conception.55
The category X status of LEF requires that significant
caution be used in women who are of childbearing age.

Azathioprine
The pregnancy rating of azathioprine (AZA) is category D,
but it has been utilized in other diseases such as IBD.56 A recent
meta-analysis of women with IBD combined four studies that
evaluated AZA/6-mercaptopurine use in 312 pregnant women.
When compared to pregnant women with IBD with no other
medications as well as women with IBD treated with other
medications, there was no increased risk of prematurity or low
birth weight. When evaluating spontaneous abortion compared
to other medications for IBD, there was no increased risk noted.
However, for congenital abnormality, while no increased risk
was noted when compared to women with IBD treated with
other medications, an increased risk was noted when compared
to women with IBD not on medications (OR 2.95, 95% CI
1.03–8.43).57 While there is reassuring data regarding the use
of AZA in pregnancy, it is still considered category D.

Tumor necrosis factor inhibitors/anti-TNF therapy
Exposure to anti-tumor necrosis factor (anti-TNF) agents
in pregnancy has been linked with VACTERL (vertebral
defects, anal atresia, cardiac defects, tracheoesophageal
fistula, renal anomalies, limb abnormalities) association
in case reports58 and after a review of the FDA database
for congenital anomalies in the setting of TNF exposure.59
There were 41 children with a total of 61 anomalies in the
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setting of exposure to etanercept or infliximab. One child was
diagnosed with VACTERL association with 59% of children
having at least one anomaly associated with VACTERL
association.59 However, these data are in contrast to more
recent data. Utilizing the British Society for Rheumatology
Biologics Register, 130 pregnancies in 118 women were
identified who were exposed to anti-TNF agents either prior
to or at conception.60 There were four congenital manifestations: congenital dislocation of the hip and pyloric stenosis
in those with exposure to anti-TNF at conception and winking jaw syndrome and a strawberry birth mark in those who
had prior TNF exposure.60 In a prospective evaluation of the
Israeli Teratology Information Service over a 10-year period,61
83 individuals were identified to be exposed to TNF inhibitors
(infliximab, etanercept, and adalimumab) and were compared
to disease-matched and women with no known teratogen
exposures during pregnancy. There were no children with
VATER/VACTERL association and overall no differences
in congenital anomalies.61 In the PIANO registry of pregnant women with IBD, TNF inhibitors were not associated
with increased risk of congenital abnormalities.62 Utilizing
the European Network of Teratology Information Services,
major birth defects were reported in 5% of exposed as
compared to 1.5% in nondiseased controls with borderline
significant risk.63 In terms of fetal abnormalities in another
cohort of individuals exposed to infliximab, one patient had
Tetralogy of Fallot, one child had intestinal malrotation, and
one twin had delayed development and hypothyroidism.64
In the TREAT registry for Crohn’s disease, there were
142 pregnancies with exposure to infliximab with healthy
babies in 92.4% compared to 85.3% receiving other treatments.65 In the OTIS RA Pregnancy Project, a total of 32
patients were compared to women with RA but not on antiTNF and women without RA. There was no difference in
congenital abnormalities between the three groups. Preterm
delivery was the same between the RA groups but higher
compared to those without RA. Birth weight in full-term
infants was lower in both RA groups compared to non-RA.
One defect in anti-TNF group was spontaneous abortion of
a fetus with trisomy 18.66
TNF inhibitors have not been associated with an increased
risk of spontaneous abortion in multiple cohorts.62–64 Spontaneous abortions occurred in 24% of those who received
TNF inhibitors at conception (excluding those who were also
receiving MTX or LEF) as compared to 17% in those with
prior TNF exposure, and 10% of those who were not exposed
(based on low numbers, only ten pregnancies included in the
nonexposed group).60
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There have been contrasting reports regarding risk of prematurity and TNF inhibitors with some demonstrating increased
risk,63 while others have not been able to confirm this.60,62
There are differences between the individual TNF inhibitors in terms of placental transfer. In an evaluation of women
with IBD who received TNF inhibitors during pregnancy,
maternal blood levels were compared to infant blood levels
and cord levels. The infants of women who received certolizumab had the lowest rates with all infants having undetectable concentrations as measured by polyethylene glycol. In
contrast, for infliximab, every infant had an infliximab level
from cord or blood that was higher than the mother’s concentrations, the median ratio of cord to mother’s blood being
160%. Infliximab remained detectable for multiple months in
the majority of children, and ultimately became undetectable
at 7 months. For adalimumab as well, the levels were elevated
with a median ratio of 153%. Despite these differences, there
were no congenital abnormalities reported.67
An increased number of infections in infants in the first
year of life was noted for combination of TNF inhibitors and
thiopurines as compared to those who were unexposed.62
The devastating impact of infection is demonstrated in
an infant who died from a disseminated BCG infection
at 4.5 months following immunization at 3 months in the
setting of the child’s mother receiving infliximab for IBD
during pregnancy.68
Package inserts for TNF inhibitors include a pregnancy
risk factor B.69–73

before attempting conception.77 The largest cohort of rituximab pregnancy exposures for varied disease conditions
utilizing a drug safety database included 153 pregnancies
with known outcomes.78 Live births occurred in 59%. Spontaneous abortion occurred in 21%, while 18% were elective
terminations. Of the live births, 24% were premature with
one death at 6 weeks of unclear etiology. There were eleven
infants with hematologic abnormalities, including leukopenia, thrombocytopenia, and anemia, and a separate four
patients suffered neonatal infection. There were two reports
of congenital abnormalities including one clubfoot and one
cardiac malformation. Rituximab is detectable in infant blood
and cord blood.78 In one case report, B-cells were undetectable in cord blood following exposure to rituximab in the
mother for diffuse large B-cell lymphoma.79 Rituximab is
rated as category C.

Anakinra
While anakinra is rated as pregnancy category B, very little
information is available on its effects in pregnancy.80 Evaluating women with cryopyrin-associated periodic syndromes,
nine births were identified with anakinra exposure. There
was a single fetus of a twin pregnancy that died in the setting of renal agenesis with an NLRP3 mutation. Otherwise,
there were no episodes of prematurity for live births.81 In
three patients with Still’s disease, there are case reports of
successful pregnancies with anakinra exposure.82,83

Tocilizumab
Abatacept
Based on expert opinion, it is recommended that attempts to
conceive should occur 14 weeks after the last abatacept dose
which would correlate with five half-lives of abatacept.74 The
largest series of maternal exposure to abatacept is 151 pregnancies with 86 live births.75 In 59, the pregnancy resulted
in an abortion, 40 spontaneous (over half of patients were
also receiving MTX) and 19 elective. There were seven congenital anomalies identified: cleft lip/palate, congenital aortic
anomaly, meningocele, pyloric stenosis, skull malformation,
trisomy 21 with premature rupture of membranes at 17 weeks
with subsequent infant death, and ventricular septal defect
and congenital arterial malformation. Two of the mothers
were also receiving LEF and mycophenolate. Abatacept is
considered a pregnancy risk factor C.76

Similarly, there is insufficient information with regard to tocilizumab use and pregnancy. It is categorized as a risk factor C.84
A total of 33 pregnancies with tocilizumab exposure have
been reported with eleven term deliveries. In seven, a spontaneous abortion occurred with five of those also receiving
MTX. An additional 13 had an elective abortion, while the
outcome in two was unknown. There was one death that
occurred at 3 days due to acute respiratory distress syndrome following intrapartum hemorrhage due to placenta
previa.85

Tofacitinib
There are no published data regarding tofacitinib exposure
and pregnancy outcomes. It is categorized as risk factor C.86

Rituximab

Woman with RA who calls with
positive pregnancy test

Rituximab is categorized as pregnancy category C, and it is
recommended to wait 12 months after exposure to rituximab

In the setting of a positive pregnancy test for a woman on
treatment for RA, an individualized discussion for each
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medication should occur. Also, the possibility but uncertainty
of improved disease activity over the course of pregnancy
should be discussed. Certain medications will absolutely
need to be discontinued, including MTX and LEF.38,53 Decisions to continue pregnancies should be based on extensive
counseling to include the possibility of healthy pregnancy
despite medication exposure.
Specifically for LEF, in the event of pregnancy, it is recommended that patients receive cholestyramine to eliminate
the drug (washout procedure). A dose of 8 g three times daily
for a total of 11 days followed by checking the plasma level of
LEF with a goal of ,0.02 mg/L on two occasions separated
by 2 weeks, with consideration for additional cholestyramine
if it remains elevated, is recommended.87

Woman with RA who is pregnant
calls with flare
While fortunately some individuals have improvement in
disease activity, not all patients will have improvement, and
some will suffer flare during pregnancy. Corticosteroids are
an initial first step in pregnancy, and when possible, intraarticular administration is indicated to limit systemic side
effects. NSAIDs can also be another option, but as described
in the following section, they need to be used with caution
particularly in the third trimester.

Woman with RA who is considering
breastfeeding
The decision about breastfeeding must be individualized to
take into account the wishes of the mother, health benefits of
breastfeeding, the disease activity of RA, and the associated
need for medications (Table 2).
In a prospective cohort of pregnant women with RA
where disease activity was assessed from the third trimester

Table 2 Approach to medications for women with RA who are
breastfeeding
Preferred medications
(if required)

Insufficient data to
support safe use

Contraindicated
medications

Glucocorticoids
NSAIDs
Hydroxychloroquine
Sulfasalazinea

TNFα inhibitors
Anakinra
Abatacept
Rituximab
Tocilizumab
Tofacitinib

Methotrexate
Leflunomide
Azathioprineb

Notes: aCaution is advised in the setting of prematurity, hyperbilirubinemia, and
glucose-6-phosphate dehydrogenase deficiency. bAvoidance is recommended by the
manufacturer and expert opinion which is primarily based on theoretical risk.
Abbreviations: RA, rheumatoid arthritis; TNF, tumor necrosis factor; NSAIDs,
nonsteroidal anti-inflammatory drugs.
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to 6 months postpartum, worse disease activity was noted
in first-time breastfeeding women at 6 months postpartum
compared to non-breastfeeding women.88
A resource to help guide clinicians and patients about
the safety of drug use during lactation is the Drugs and
Lactation Database (LactMed), a part of the Toxicology
Data Network from the National Institutes of Health (http://
toxnet.nlm.nih.gov/newtoxnet/lactmed.htm). Individual
drugs can be searched on this portal, and the resource is
updated monthly.
For the management of an acute flare of RA in a lactating
mother, prednisone seems to be a reasonable option. Prednisolone levels in breast milk reach 5%–25% of serum levels,
with estimates of infants absorbing 0.1% of the mother’s
dose that, even at high doses, are an insignificant amount
compared to endogenous production.89
NSAIDs are also an alternative for pain management.
Commonly used NSAIDs such as ibuprofen, diclofenac,
indomethacin, naproxen, and piroxicam are compatible with
breastfeeding per the American Academy of Pediatrics.90 Ibuprofen demonstrates low rates of transfer with a theoretical
infant dose of 68 µg/kg/day, which corresponds to 0.2% of
the pediatric dose.91 It is also a good option due to its short
half-life and low levels reached in breast milk.92
In terms of DMARDs that can be utilized during breastfeeding, HCQ is felt to be a safe option. It has not been associated with any visual abnormalities or infections in infants
over the first year of life.93 Further, no abnormalities were
noted in flash electroretinography among children exposed
in utero and during lactation.94 Two women had breast milk
values of HCQ evaluated; it was detectable in both with
ingestion estimated at 0.06–0.2 mg/kg/day.95
While sulfasalazine metabolites are present in breast
milk, there was no increase in serum values of children for
either sulfasalazine or its metabolites. These levels were low
enough as to have no impact on displacement of bilirubin.96
In one case report, an infant who was exclusively breastfed
developed bloody diarrhea, while the mother was using
sulfasalazine for ulcerative colitis.97 Infants should thus be
monitored for diarrhea. The American Academy of Pedia
trics also recommends caution in infants who are premature,
have glucose-6-phosphate dehydrogenase deficiency, or have
jaundice.90
In terms of AZA, the data available are primarily from
patients with IBD. Very low amounts appear in the breast
milk. In a study of four women, the metabolite 6-mercaptopurine could not be detected, and the infant level corresponds to 0.09% of the maternal dose.98 In another study,
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6-mercaptopurine could only be detected in two of 31 breast
samples (from ten women), both from the same woman. There
were no complications noted in the ten children.99 In a longterm follow-up of children who were breastfed while mother
was taking AZA (eleven mothers, 15 infants), no difference in
development, infection, or hospitalizations was demonstrated
compared to mothers who did not take AZA.100
There is a possibility of neutropenia in the infant exposed
to AZA. In an abstract describing 20 newborns with blood
counts performed after 2–3 weeks of breastfeeding, one
patient had asymptomatic neutropenia at 2 weeks, but the
AZA metabolites could not be detected. The neutropenia
continued after breastfeeding was stopped for 15 days and
normalized after 3.5 months. The child had no complications
of infection.101
Based on the prescription insert, MTX should be avoided
during breastfeeding.38 There are case reports of low levels
present in breast milk. In one patient treated for cholangiocarcinoma, there were very low levels with milk-to-plasma
concentrations of 0.08:1.102 In a woman treated for RA with
25 mg subcutaneous weekly, MTX was detectable in the milk
but at low values of 3.4 µg/kg/day consistent with 1% of the
mother’s weight-adjusted dose with no adverse outcomes.103
However, due to the concern for side effects particularly
cytopenias, MTX would not be desirable particularly when
alternatives are available. There are no data regarding LEF
and breastfeeding, and as such, it is not recommended.53
While the prescription inserts of TNF inhibitors recommend that they should not be used during pregnancy,
some expert opinions consensus do support their use in
particular patient scenarios. 104 Very low rates of TNF
inhibitors are present in breast milk and in some cases
undetectable.105,106 When detectable, the levels are quite
low. In an evaluation of three patients, infliximab was
detectable in the milk at 1/200 as compared to mother’s
serum.107 Adalimumab was detectable in a single patient’s
breast milk with peak on day 6 with the level being ,1/100
compared to the mother’s serum.108 In a child born to a
woman who remained on etanercept throughout pregnancy
who was exclusively breastfed, the cord blood level was
1/30 of the mother’s blood level, and this significantly
declined in the weeks following pregnancy (81 ng/mL at
birth, 21 ng/mL at 1 week, 2 ng/mL at 3 weeks, and undetectable at 12 weeks) despite ongoing breastfeeding.109
Other case reports have also confirmed the low values of
etanercept in breast milk.110,111
There are insufficient data to make recommendations
regarding other biologics or JAK inhibitors. There is a
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single report of anakinra exposure during pregnancy and
breastfeeding with a good outcome for the infant.83

Male patient with RA who wants to
start a family
The diagnosis of RA in a father is not associated with poor
outcomes such as preterm birth or fetal growth measures
for their children.22 However, there may be implications
with regard to medications used for RA management on
birth outcomes (Table 3). Overall, when evaluating risk
of paternal DMARD exposure near conception, there was
no associated risk identified of preterm delivery, low birth
weight, or significant congenital abnormalities compared
to reference populations utilizing Norwegian birth data and
DMARD registry studies.112 The medication exposures in
this cohort included MTX, sulfasalazine, LEF, AZA, HCQ,
and TNF inhibitors.
There are variable data regarding the impact of MTX on
male fertility. A young male developed severe oligospermia
coincident with MTX use on two different occasions, which
normalized after discontinuation of its use.113 However, in
another case series of ten patients with psoriasis treated with
MTX, there were no differences in semen analysis results compared to patients treated with topical corticosteroids, and the
analysis showed that the semen was actually more frequently
found to be normal in the MTX-treated group (P=0.04).114
The prescription insert for MTX advises waiting for at
least 3 months after discontinuing MTX before attempting
to conceive.38 This 3-month timeframe corresponds to the
length of the spermatogenic cycle (74 days).115 Fortunately,
recent data from a prospective cohort study on paternal MTX
exposure demonstrated no increase in major birth defects,
spontaneous abortions, birth weight, or low gestational age
at delivery.116

Table 3 Medication management in male patient with RA
interested in planning a family
Drug

Recommendation

Methotrexate

Hold 3 months prior to contraception due to
sperm life cycle
If difficulty with fertility, consider holding as it has
been associated with reversible infertility
No data to suggest adverse outcomes
Insufficient data, but no adverse outcomes reported
Varied data regarding spermatogenesis but overall
favorable outcomes
Insufficient data, but adverse outcomes reported
Insufficient data, but adverse outcomes reported

Sulfasalazine
Azathioprine
Leflunomide
TNFα inhibitors
Rituximab
Abatacept

Abbreviations: RA, rheumatoid arthritis; TNF, tumor necrosis factor.
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Sulfasalazine has been associated with decreased sperm
count, motility, and abnormal sperm morphology.117 If a
male patient is having difficulty with fertility, and if disease
activity will allow, sulfasalazine could be held to see if this
results in successful conception attempt.
AZA/mercaptopurine paternal exposure before conception
has not been associated with congenital abnormalities.118,119
No significant difference was reported in spontaneous abortions, birth weight, or time to conception between men with
IBD who had received AZA/mercaptopurine for 3 months
prior to conception and those who did not.119
Data on paternal exposure to LEF are limited. In one man
who continued LEF throughout his partner’s pregnancy, there
was a normal-term pregnancy.120
There are conflicting data on the impact of TNF inhibitors on spermatogenesis. Among ten men with IBD receiving
infliximab, there was an increase in semen volume following infliximab infusion in comparison to before infusion.121
Overall, there were reduced percentages of normal oval forms
and sperm motility in these patients with IBD exposed to
infliximab.121 A man treated with adalimumab was noted to
have oligoasthenozoospermia.122 With cessation of adalimumab, sperm concentration and morphology returned to
normal, while motility continued to be low. Sperm abnormalities are common in healthy men but more pronounced
in patients with active spondyloarthropathy. A study reported
significantly reduced sperm motility and vitality among
patients with active spondyloarthropathy compared to those
with inactive disease on longstanding anti-TNF therapy.123
There were no differences in sperm concentration or morphology. When comparing healthy controls and anti-TNFtreated patients, there was no difference in sperm quality.123
Ongoing use of anti-TNF by a man who desires pregnancy
with their partner is supported by this study.
Overall, the outcomes with paternal TNF exposure
have been positive. In the TREAT registry for infliximab
for management of Crohn’s disease, there were no differences in the percentage of live births or congenital abnormalities for paternal exposures to TNF inhibitors vs other
treatments. 65 Four patients with ankylosing spondylitis
treated with infliximab had six healthy children.124 In a
total of ten pregnancies with male partner with exposure
to infliximab, nine pregnancies resulted in live births with
one miscarriage.64
There is limited information about paternal exposure
to rituximab. Of eleven pregnancies, seven had normal live
births, two were still ongoing at the time of the report, and
two had miscarried.78
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Of ten men whose partners became pregnant while
exposed to abatacept,75 nine pregnancies resulted in live
births, and one ended as an elective abortion. There were no
congenital abnormalities and no fetal deaths.75

Conclusion
Family planning both for female and male patients with RA
must be taken into account by rheumatologists for developing
plans of care. Extensive counseling is needed to help guide
patients and primarily is dependent on observational data.
This underscores the importance of reporting outcomes of
pregnancies to help better inform future patients.
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