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Abstract
Purpose of Review Patients with rheumatoid arthritis (RA) have special family planning considerations that require close
coordination with health care providers. While this article focuses on issues inherent to female patients given their potential
for pregnancy, we will review pertinent issues related to medication counseling for male patients.
Recent Findings Some women with RAmay experience subfertility. Disease activity may decrease for some, but not all pregnant
women with RA. Preterm birth is more common among women with RA than among healthy women, which may be explained,
in part, by disease activity and/or use of certain medications. Contraception is safe for women with RA.
Summary RA is a chronic, female-predominant inflammatory disease that may affect women and men during their reproductive
years. We describe some of these considerations herein and focus on strategies to help providers to clarify and support their
patients’ reproductive goals.
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Introduction

Population estimates suggest that over 2000 women with
rheumatoid arthritis (RA) become pregnant in the USA per
annum [1]. As treatments continue to improve, and RA be-
comes a less disabling disease, even more women with RA
may consider the potential for pregnancy and childbearing.
This review will focus on issues related to fertility, pregnancy,
contraception safety, safe medication prescribing during preg-
nancy and lactation, and pre-pregnancy counseling for indi-
viduals with RA.

RA and Fertility

For at least 60 years, women with RA have been observed to
have smaller family sizes and higher rates of nulliparity than
women without RA [2–6]. Postulated reasons for the family
size discrepancy have included clinical factors such as a

physical disability that limits sexual activity, subfertility due
to highly active disease or the use of certain drugs, higher rates
of miscarriage, and patients’ personal preferences for family
size [7–11].

Several studies suggest that subfertility and nulliparity do
indeed contribute to smaller family sizes among a subset of
women with RA. Twenty-five percent of women with RA
enrolled in the US National Data Bank for Rheumatic
Diseases (NDB) who responded to a reproductive health sur-
vey (n = 578) self-reported infertility [12]. The prospective
cohort study, Pregnancy-induced Amelioration of
Rheumatoid Arthritis (PARA), reported that 42% of women
with RAwho were trying to conceive experienced prolonged
time to pregnancy (TTP) of at least 12 months until concep-
tion [9]. In comparison, the US Centers for Disease Control
and Prevention (CDC) estimates that 12.1% of all women 15–
44 years old have impaired fertility [13].

Reasons for subfertility and nulliparity among RA patients
remain unclear. Among patients in the NDB cohort, 19% re-
ported ovulatory dysfunction and 10% reported endometriosis
as causes for their infertility; 15% had unexplained infertility
[12]. Amongwomen in the PARA cohort who were subfertile,
48% cited unknown causes for the subfertility, and approxi-
mately 28% reported ovulatory dysfunction.Medications may
also increase the risk of subfertility among RA patients; in the
PARA trial, prolonged TTP appeared to be associated with
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preconception use of NSAIDs or prednisone at doses higher
than 7.5 mg daily, even after adjustment for disease activity
[9]. At this time, there is no clear association between reduced
ovarian reserve as measured through anti-Mullerian hormone
levels, and reduced fertility in RA patients [14].

An alternative explanation for smaller family sizes among
women with RA may relate to patients’ personal preferences
and priorities. In one retrospective survey of women with RA,
approximately 20% reported that their RA diagnosis had neg-
atively affected their desire to have children [6]. Women cited
concerns about their abilities to care for children given phys-
ical limitations and fatigue, and fears about whether their med-
ications might affect a developing fetus and/or their diseases
might be hereditary. In the NDB cohort, women generally
expressed similar concerns; those with more concerns about
pregnancy and motherhood trended towards having had fewer
pregnancies [12].

While these data collectively suggest that some women
may experience subfertility, or may wish to avoid pregnancy
because of their diseases, it is important for health care pro-
viders to avoid the assumption that women with RA are infer-
tile, subfertile, or uninterested in pursuing pregnancy. Women
who erroneously believe that they are subfertile without veri-
fication may be more likely to engage in unprotected sex,
which could increase the risk for an unintended and/or unde-
sired pregnancy. Thus, women should be counseled to assume
that they are fertile RA, pending verification from a reproduc-
tive specialist who can confirm, for example, whether
prolonged TTP is related to the female patient and not to her
(male) partner. In the case of female infertility, assisted repro-
ductive technologies (ART) have been found to be safe and
effective among women with RA [15•].

RA and Pregnancy

Disease Activity During Pregnancy

RA disease activity improves for many women during
pregnancy—as many as 48–86% of patients experience clin-
ical improvement—according to some studies [16–18].
However, fewer patients may experience disease remission
than was previously believed. One prospective study from
the UK found that while women trended towards improved
disease activity by the third trimester, only 16% achieved
complete remission [17]. In the PARA trial, remission rates
increased from 17% at preconception to 27% by the third
trimester, a difference of only 10%. While women with
moderate-to-high disease activity scores in the first trimester
experienced a significant drop in scores; their average disease
activity scores remained at a moderate level [18].

Variation in reports of improved disease activity during
pregnancy may reflect the retrospective nature of patient re-
ports in some studies, which may be limited by recall bias;

alternatively, some studies use patient reports while other stud-
ies use objective assessments of disease activity (e.g., Disease
Activity Score (DAS)-28 or Health Assessment Questionnaire
(HAQ) scores). Serologic status may also contribute to the
variation in reports of improved disease activity; in the PARA
trial, women who did not have anti-cyclic citrullinated peptide
antibodies or rheumatoid factor were more likely to experience
an improvement during pregnancy, whereas the disease activity
of women with seropositive RA was unchanged during preg-
nancy [19]. This poses the question whether all of the women
who experience “improvement” during pregnancy actually
have RA rather than another type of inflammatory arthritis
(e.g., spondyloarthritis or sarcoidosis).

Rather than improve, some women may actually experi-
ence disease flares, both during pregnancy and in the post-
partum period. Some pregnancy-associated flares may be
linked to the discontinuation of medical therapies during preg-
nancy [20]. In the PARA cohort, approximately 40% of wom-
en had moderate or severe post-partum flares between 12- and
26-week post-partum [18].

Immunologic causes of fluctuations in disease activity dur-
ing pregnancy and the post-partum period remain speculative.
Immune tolerance during pregnancy facilitates the viability of
the fetus despite human leukocyte antigen (HLA) incompati-
bility between the mother and fetus. A shift from a T helper
cell 1 (Th1) immune response towards a T helper cell 2 (Th2)
immune response pattern may mediate the decrease in the
disease activity experienced by some women [21]. Another
possibility may be the role of regulatory T cells, or Tregs,
which appear to maintain immunologic self-tolerance and also
have been found to facilitate maternal tolerance of a develop-
ing fetus [22]. Treg levels among pregnant women with RA
increased during pregnancy in one small study and were in-
versely associated with disease activity in the third trimester
and post-partum [23].

Pregnancy Outcomes

Pregnancy outcomes for women with RA are generally favor-
able, although an increased rate of preterm births (9.2–28%)
and small-for-gestational-age (SGA) babies have been ob-
served in both retrospective and prospective cohorts
[24–29]. One retrospective trial found that women with active
RA at any time during pregnancy had 52% higher incidence of
preterm birth as compared with controls; this association
remained significant after adjustment for the use of steroids
and biologic or non-biologic disease-modifying anti-
rheumatic drugs (DMARDs) [27].

While the use of DMARDs did not increase the risk of
preterm birth, the use of steroids in any trimester was associ-
ated with a two- to fivefold increased risk for preterm birth in
the PARA trial and the Organization of Teratology
Information Specialists (OTIS) Autoimmune Disease in
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Pregnancy Project [27, 30]. Therefore, medication use may
not entirely explain the associations between disease activity
and preterm birth. Future work is needed to explore the mech-
anisms by which increased RA disease activity and medica-
tions may affect pregnancies of women with RA.

RA and Contraception

In addition to pregnancy prevention, contraception may con-
fer unique benefits to women with RA. For example, contra-
ception may help to delay a desired pregnancy until a time
when the patient is using pregnancy-compatible medications
and/or her disease is well controlled. In this way, contracep-
tion may optimize the timing of pregnancy and thereby may
help to improve maternal, fetal, and pregnancy outcomes. Yet,
among approximately 2500 reproductive-age women with
RA and other rheumatic diseases, we found that only 32%
were prescribed contraception over a 2-year timeframe [31].
In contrast, 43% of US women in population-based studies
use prescription contraception [32].

These data suggest that some women with RA have unmet
contraceptive needs. The reasons for these gaps in contracep-
tive care are likely multifactorial. Primary care physicians
(PCPs) may prefer for subspecialists to manage family plan-
ning care for medically complex patients [33], but some rheu-
matologists do not feel qualified to prescribe contraception.
Changes in cervical and breast exam screening recommenda-
tions have contributed to fewer annual women’s health visits
with gynecologists [34–36].

Therefore, it is important for all health care providers who
care for female patients with rheumatic diseases to have a
general appreciation for the safety and efficacy of the various
contraceptive methods. While not explicitly covered herein, it
is also important to appreciate that many women select con-
traceptive methods based on factors other than safety or effi-
cacy, such as reversibility, side effects, convenience, costs,
and non-contraceptive benefits.

Contraception Safety and Efficacy

Despite the various myths and misperceptions that exist
among patients and providers alike, most forms of contracep-
tion are safe for women with RAwho wish to avoid pregnan-
cy. First, there is no direct evidence, as extrapolated from other
immune-suppressed populations (e.g., HIV), that intrauterine
devices (IUDs) are associated with increased risk of pelvic
infections [37]. Hormonal contraception is not consistently
associated with increased or decreased RA activity in studies.
Finally, nulliparity is not a contraindication to IUD and does
not increase the risks of uterine perforation or infertility [38,
39]. The Medical Eligibility Criteria for Contraceptive Use
(MEC) published by the CDC provides guidance to health
care providers who prescribe contraception to women with

RA and other chronic medical conditions [40]; MEC recom-
mendations will be summarized herein.

Progestin-only pills and subdermal implants are safe to use
without restriction among women with RA. Copper- and
levonorgestrel-containing IUDs are also safe to use, but the
MEC describes one caveat: women who use immune suppres-
sion may require more follow-up to assess for complications
such as pelvic infections. It should be noted, however, that
longitudinal studies of women with solid organ transplants
and HIV have not demonstrated an increased risk of pelvic
infections with either the copper or levonorgestrel IUD.

Combined estrogen-progestin hormonal pills, patches, and
rings are also considered safe to be used by women with RA,
with no apparent risk for thrombosis posed by RA. Estrogen-
containing contraception is generally associated with higher
thrombotic risk among women who smoke and have mi-
graines with aura [40].

The depot medroxyprogesterone acetate (DMPA) shot may
be used with somewhat more caution among women who are
at risk for or have a history of non-traumatic fractures (e.g.,
chronic users of corticosteroids). DMPA leads to transient
lower bone mineral density, which could theoretically predis-
pose patients to fractures, although this has not explicitly been
studied among women with RA.

In addition to contraceptive safety, the efficacy of various
methods may be an important consideration for women at an
increased risk of pregnancy complications, such as women
who use fetotoxic anti-rheumatic drugs (e.g., methotrexate
and mycophenolate mofetil) (Table 1). The relative efficacy
of contraceptive methods is presented in Table 2.

Medication Safety in RA During Preconception,
Pregnancy, and Lactation

The safety of anti-rheumatic drugs during pregnancy is a ma-
jor concern for patients and providers alike. The European
League Against Rheumatism (EULAR) and the British
Society for Rheumatology (BSR) have developed helpful
guidelines that may give rheumatologists more confidence in
the prescription of pregnancy-compatible medications to pa-
tients [41•• , 43, 44••] . The American College of
Rheumatology has also developed guidelines for medication
prescription during pregnancy and lactation that will be pub-
lished in 2019. Such guidelines are especially valuable since
conflicting opinions about medication safety between pro-
viders such as obstetricians and rheumatologists [45] may
diminish patients’ confidence in their treatments.

Social norms and expectations for mothers may prioritize
children above the mother’s physical functioning and needs
[46]; thus, some women may feel that to be “good mothers,”
they must forgo treatment of their RA during pregnancy.
However, as indicated in the sections above, pregnancy out-
comes appear to be worse among women with active RA.
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Thus, women—especially those with active RA at the time of
conception—may need to be counseled that discontinuation of
safe medications during pregnancy is not necessarily a neutral
decision and could potentially affect not only their physical
functioning but also the health of their children.

Patients may require additional resources to better conceptu-
alize the safety and compatibility of their medications with preg-
nancy and lactation. The OTIS “MotherToBaby”website is one
such trusted online resource, through which patients may learn
more about the compatibility of their medications with pregnan-
cy and lactation [47]. The American College of Rheumatology
website also contains helpful patient information about pregnan-
cy, medications, and rheumatic diseases [48].

Pregnancy-Compatible NSAIDs, Non-Biologic DMARDs,
and Steroids

The data regarding the safety of using certain drugs during
pregnancy may vary. NSAIDs, like sulfasalazine and
hydroxychloroquine, do cross the placenta, but are not associ-
ated with birth defects. However, NSAIDs should be used with
caution as they may increase time to pregnancy among women
who are trying to conceive [9], possibly by inhibiting ovulation
[49]. NSAIDs have also been linked to increased risk of

miscarriages in population studies [50], although these data
have been somewhat inconclusive [51]. In the third trimester,
theymay also cause premature closure of the fetal patent ductus
arteriosus [52]. As few studies have evaluated the safety of
Cox-2 inhibitors in pregnancy, classical NSAIDs may be pre-
ferred for use among pregnant women with RA [53–55].

Hydroxychloroquine is considered compatible with preg-
nancy. When taken daily at doses of 400 mg or less, it is not
associated with increased risk of birth.

Sulfasalazine is also considered safe in pregnancy, with much
of its safety data being extrapolated from women with inflam-
matory bowel diseases [53, 56]. As sulfasalazine is a
dihydrofolate reductase inhibitor, folic acid supplementation
may be considered for women who use sulfasalazine and who
are considering pregnancy. Sulfasalazine was found to cause
bloody diarrhea in one infant whose mother used 3 g per day,
and thuswomen should be counseled to consider discontinuation
of sulfasalazine if their infants develop intractable diarrhea [57].

At low doses, prednisone or other non-fluorinated steroids
are less likely to cross the placenta than fluorinated steroids
[58, 59]. While one study of women with RA found that
steroid use was associated with preterm birth [9], steroids
are also used to prevent preterm birth among women in the
general population who are at risk for preterm delivery [60].

Table 1 DMARD safety in
preconception and pregnancy
based on the EULAR
recommendations [41••]

Continue Discontinue, unsafe Discontinue,
insufficient data

Antimalarials Methotrexate Leflunomide

Sulfasalazine Mycophenolate mofetil Tofacitinib

Azathioprine Cyclophosphamide Abatacept

Ciclosporin Rituximab

Tacrolimus Belimumab

Colchicine Tocilizumab

Intravenous immunoglobulin Glucocorticoids Ustekinumab

Anakinra

Table 2 Efficacy of contraception methods

Highly effective methods Moderately effective methods Least effective methods

< 1 pregnancy/100 users/year 6–12 pregnancies/100 users/year > 18 pregnancies/100 users/year

Irreversible Combined hormonal contraceptives Male condoms

Surgical sterilization (male/female) -Pill Female condoms

-Patch Diaphragms

Natural family planning

Sponge

Long-acting reversible contraceptive methods (LARC) -Vaginal ring Spermicides
1. Progestin-only subdermal implants Depot medroxyprogesterone acetate (“Depo shot”)
2. Copper IUD

3. Levonorgestrel IUD

Data extrapolated from the Centers for Disease Control and Prevention [42]
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Therefore, more investigation is needed on the safety of pred-
nisone among women with RA, although low-dose steroids
given orally, intramuscularly, or intraarticularly, are generally
felt to be compatible with pregnancy [41••, 43].

While small concentrations of NSAIDs, hydroxychloroquine,
and prednisone may be found in breast milk, they generally have
not been associated with adverse effects on breastfeeding infants
[57, 61, 62]. In general, women may find it reassuring that less
drug transfer occurs during breastfeeding than during pregnancy
[57].

Pregnancy-Compatible Biologic DMARDs

Tumor necrosis factor-alpha (TNF-α) inhibitors are biologic
anti-rheumatic drugs that currently appear to be safe during
pregnancy and lactation. TNF-α inhibitors are generally too
large to cross the placenta by simple diffusion, and active
cross-placental transport does not begin until approximately
16–18 weeks of gestation [63]. Organogenesis is generally
complete by 12-week gestation; as the developing fetus is
not exposed to TNF-α inhibitors during organogenesis, it is
unlikely to develop birth defects related to the medication
[64]. Findings from a variety of studies support the theory that
pregnancy and fetal outcomes do not differ between users of
TNF-α inhibitors and controls [65–68].

However, TNF-α inhibitors can be detectable in the neonatal
circulation at least 6 months post-delivery, particularly
infliximab and adalimumab [63]; maternal TNF-α inhibitor
use currently does not appear to be a predictor for increased
neonatal infections [69•]. Given concerns about immunosup-
pression of the newborn, consensus recommendations generally
recommend discontinuation of TNF-α inhibitors in the second
or third trimesters; however, when considering discontinuation,
providers must account for the individual risks and benefits of a
drug, and pharmacologic factors such as its half-life [41••]. As
studies suggest that there is minimal transfer of TNF-α inhibi-
tors with lactation, and breastfeeding neonates have not been
found to have increased risk of infections, TNF-α inhibitors
may be used by lactatingmothers [41••, 70]. Live virus vaccines
should be avoided among infants exposed to TNF-α inhibitors
in the late second or third trimesters (e.g., rotavirus in the USA),
but a normal vaccination schedule may otherwise be used [71].

Medications to Avoid or Use with Caution in Pregnancy

Methotrexate should be discontinued at least 3 months prior to
pregnancy as it has teratogenic effects and is an abortifacient
medication [41••, 43]. Leflunomide also should be avoided in
pregnancy, althoughmost of the teratogenicity associated with
the drug has been observed in animal and not human studies.
As the drug may be sequestered in the bile circulation, a cho-
lestyramine washout can reduce levels of the drug before
pregnancy [72].

Newer arthritis therapies, including JAK-2 inhibitors (e.g.,
tofacitinib), CD-20 inhibitors (e.g., rituximab), CTLA-4 in-
hibitors (e.g., abatacept), IL-6 blockers (e.g., tocilizumab),
and IL-1 blockers (e.g., anakinra), have not been adequately
studied to provide strong recommendations towards or against
their safety during pregnancy [71]. In exceptional cases, ritux-
imab could be used in early pregnancy, and anakinra could be
considered if there is no better alternative for treatment during
pregnancy [41••].

Male Considerations

While women are three times more likely than men to develop
RA, men still develop RA. As compared to women, most men
have a larger age range of fertility and therefore conceptually
could have concerns related to medication use, conception,
and pregnancy throughout most of their life courses. RA has
not clearly been linked to infertility inmen, although someRA
medications have been linked to subfertility [73••]. Little is
known about how men conceptualize risk of medications
while attempting to conceive, or what information needs
men may have when planning their families.

NSAIDs, hydroxychloroquine, and TNF-α inhibitors do
not appear to increase the risk of adverse outcomes in pater-
nally exposed offspring [53, 74–76], although data on NSAID
and hydroxychloroquine exposure is limited.

Sulfasalazine has been associated with azoospermia and de-
creased sperm motility, but these effects appear to be reversible
[77], and studies suggest men who actively use sulfasalazine or
have had exposure to it may successfully conceive [73••, 78].
No birth defects have been reported in paternally exposed off-
spring [75]. Men who experience infertility may warrant semen
analysis or discontinuation of sulfasalazine.

While some previous guidelines have suggested that meth-
otrexate should be discontinued by fathers in advance of
attempting to conceive, recent studies do not suggest that off-
spring of methotrexate-exposed fathers have higher rates of
major birth defects, growth restriction, or preterm birth [75,
79–81]. Paternal discontinuation of leflunomide has also been
recommended in the past, although there is little data that
suggests that leflunomide is associated with adverse birth out-
comes among paternally exposed offspring [73••].

Therefore, given limited data and small sample sizes,
sulfasalazine, methotrexate, and leflunomide discontinuation
may warrant a discussion with fathers and couples rather than
automatic discontinuation, although the potential risks must
be discussed in detail.

Pre-Pregnancy Care and Counseling

The American College of Rheumatology recommends that all
women with rheumatic diseases should receive risk counsel-
ing from their health care providers if contemplating
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pregnancy, and diseases should be well controlled on safe
anti-rheumatic drugs for at least 3–6 months in advance of
pregnancy, in order to optimize clinical outcomes [48]. The
pre-pregnancy period provides a critical window of opportu-
nity in which providers may prepare a woman for pregnancy,
thereby optimizing future maternal and fetal outcomes.

First, we recommend that health care providers initiate a
family planning conversation with all female and male pa-
tients of reproductive age at the time of diagnosis of RA and
before starting or changing medications with fetotoxic poten-
tial. It is important not to make assumptions about a patient’s
poten t ia l for pregnancy because of personal or
sociodemographic factors (e.g., sexual orientation,
race/ethnicity, marital status, or age). Furthermore, providers
should not assume that patients with severe, disabling, or
deforming arthritis are not sexually active or are not at risk
for unintended pregnancy.

We recommend that health care providers use open-ended
questions to initiate family planning conversations. In prior
work, we have recommended starting with the following
question: (1) “Tell me a bit about your life and where preg-
nancy fits in your plans. I ask because I’d like to work with
you to try tomake sure things turn out the way you’d like them
to” [82]. Other evidence-based questions have been developed
to help to initiate family planning questions, including One
Key Question© (“Would you like to become pregnant in the
next year?”), or the PATH questions (e.g., “Do you think you
might like to have (more) children at some point?”) [83–85].

During the initial conversation, health care providers
should determine whether the patient has childbearing poten-
tial (e.g., no prior surgical sterilization) and discuss the out-
comes of prior pregnancies. As discussed in the earlier sec-
tions, women with greater disease activity are at increased risk
of subfertility and adverse pregnancy and fetal outcomes;
thus, providers should carefully assess patients’ current dis-
ease activity and extent of extra-articular organ involvement
(e.g., pulmonary fibrosis).

Women with RA who wish to become pregnant may be
reassured that many women with RA have successful preg-
nancies, particularly when their diseases are well controlled at
the time of conception [82, 86, 87]. Women who clearly wish
to avoid pregnancy may be referred to a PCP or gynecologist
for contraception. Importantly, women who are at high risk of
pregnancy complications—particularly those women who
may have a disease-associated complication (e.g., pulmonary
fibrosis) or use teratogenic medications—may require a more
urgent referral to avoid unintended, undesired, and complicat-
ed pregnancies.

At least 30% of women have complex feelings and emo-
tions about pregnancy and therefore may not explicitly ex-
press that they wish to avoid or to pursue pregnancy [88].
These patients, if sexually active with men, are at risk for
unintended pregnancy if they do not use contraception. We

would caution against advising such patients to use fetotoxic
medications so as to avoid inadvertent fetal exposure to tera-
togenic medications. We would also consider preemptively
prescribing folic acid supplementation. Referral to an
obstetrician-gynecologist for additional care and counseling
may also be appropriate.

Conclusions

Although women with RA face unique challenges related to
their reproductive health, many have safe and successful preg-
nancies, particularly when their RA is well controlled with
pregnancy-compatible medications. Health care providers
have more access to data now than ever, which may help
patients with RA make well-informed reproductive decisions
that are aligned with their values and priorities. Some women
with RAwill experience subfertility; rheumatologists may in-
form women with RA that ART appears to be a safe and well-
tolerated option. Other women may choose to limit their fam-
ily sizes due to fears about how their RA and medications may
affect a developing fetus or their ability to rear their children;
counseling women about the safety and compatibility of cer-
tain drugs with pregnancy and lactation is critical. Women can
be advised that most forms of contraception are generally safe
if they wish to avoid pregnancy. Reproductive health needs of
male patients require future study and exploration. Health care
providers face an important responsibility in helping to pro-
vide quality family planning care and counseling for all
reproductive-age patients with rheumatic diseases.
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