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KEYWORDS ABSTRACT:
Rheumatoid Rheumatoid arthritis (RA) is a chronic inflammatory autoimmune disorder that causes
pregnancy ’ significant physical disability, and it affects women three times more commonly than men.
lactation ’ It is often seen in their childbearing years. Data on the annual incidence of the disease also

’ suggests a very high percentage in the child-bearing age group. So understanding their
postpartum
feeding bi(;Iogics problems and finding a solution will be critical for a health care professional taking care of
DM ARbs : them. Decisions about parenthood also become challenging, as they are affected by

perceptions of their disease state, health care needs, and complex pharmacological
treatments. There is undoubtedly a clear need to support these vulnerable women through
this important period of their lives. The management of RA has revolutionized in recent
years. The availability of novel therapies, such as biological agents and treatment
paradigms, has substantially improved treatment outcomes for patients with RA.
Unfortunately, data on the safety of many of these medications is limited, and many may be
contraindicated during pregnancy and breastfeeding. To stabilize the disease before
conception and to modify the drug regime, coordinated and careful planning is needed.
Recent studies showed 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. Many women commonly report postpartum relapses,
making them unable to properly care for themselves and their children. A lot of women can
find it difficult to access information that could help them plan for pregnancy, lactation, and
early parenting concerning their chronic conditions. The accessibility and variety of the
pharmacotherapeutic agents support disease control optimization before conception and
contribute to the success of the female raising of children, but they should be provided with
a detailed understanding of their risks and safety in the setting of pregnancy and
breastfeeding. It is a hard nut to crack for healthcare providers to use individualized
treatment plans not only for treating active disease but also for maintaining disease

1725


http://www.jchr.org/

Journal of Chemical Health Risks

www.jchr.org

JCHR (2024) 14(2), 1725-1746 | ISSN:2251-6727

remission during the period of preconception, pregnancy, and postpartum. Through the
review, we are trying to identify the various issues that rheumatologists face in taking care
of women and men in the reproductive age group who wish to start a family. In addition, it
explores evidence-based approaches and emphasizes the safe use of disease-modifying
antirheumatic drugs and biologics in the care of pregnant and lactating women with RA.

1 Introduction

Rheumatoid arthritis is a chronic, systemic,
inflammatory, autoimmune disorder, that affects mainly
the synovial joints and musculoskeletal structure.
Commonly it presents as swelling and multiple joint
pain and can lead to destruction and deformity of the
joints resulting in chronic pain and disability along with
damaging other systems of the body; especially if the
disease is not controlled properly[1-3].

RA affects about 0.5-1.0% of the population worldwide;
varying on the geography. Women are more likely to
have the disease than men (F: M - 2:1 to 3:1)[4, 5]. For
a woman in her reproductive age, the most commonly
affected chronic disease will be Rheumatoid arthritis.
The disease itself and the medications make it more
difficult for them to become and stay pregnant also[6—
8]. It is not uncommon for a woman with RA to become
pregnant, but the treatment is challenging due to the
limited safety data of the commonly available anti-
rheumatoid drugs.

Even though there are many safety guidelines available,
the treating physician faces different challenges in
managing such patients as treatment needs to be
individualised in different situations.

For example, a Rheumatoid female with reproductive
potential can come to the clinic in different situations
like:-

1. When she is not planning for a child now.

2. When she wants to get pregnant.

3. When she comes with a positive preghancy
test.

4. When she got a flare during pregnancy. Or

5. When she is considering breastfeeding after
delivery.

Or a Rheumatoid male who is planning for a child, all
require different approaches, management strategies
and counselling. It is a difficult task to find
individualised treatment plans for treating active disease
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and maintaining remission during the preconception
phase, pregnancy, and postpartum.

Therefore, it is important to plan and adjust the
treatment before conceiving. For those who can and
want to have children, their plans and preferences
should be discussed. Those who do not want to get
pregnant now but may want to later should be informed
about how the drugs they take for RA may affect their
fertility or pregnancy[9]. A male patient who wishes to
start family planning also needs appropriate counselling
and guidance because of potential problems that can
arise in fertility and conception.

Managing a patient with rheumatoid arthritis while she
wishes to conceive, pregnant, or during lactation will
need a different and comprehensive approach (Figl).
Obstetricians  and  Rheumatologists/  Physicians/
Orthopaedicians have to work as a team and have to
explain and educate the patient regarding the potential
fertility problems, disease activity during the pregnancy
period, outcomes of pregnancy and the postpartum
period. And regarding the medications to use in the
preconception period, during pregnancy and lactation.
The goal is to achieve good control of the disease with
minimum risk due to medications.

By this review, we are trying to solve various
challenges faced by rheumatologists, physicians,
orthopaedicians and obstetricians providing care to men
and women (during preconception, pregnancy and while
lactating) with rheumatoid arthritis in the reproductive
age group wishing to start a family. Also, try to find out
the latest evidence-based solutions focusing on the safe
use of disease-modifying antirheumatic drugs and
biological response modifiers to assist in the care of
pregnant and lactating women with RA and to come up
with a safe strategy for managing them.

2 Effect of pregnancy on the disease activity

Since Dr. Hench’s[11] publication in 1938, many
studies have confirmed his findings about the
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spontaneous improvement of signs and symptoms of
inflammatory  arthritis  (especially RA) during
pregnancy and an increased risk of flaring of symptoms
postpartum[12-17]. However, these data need to be
considered with caution as they were mostly small
retrospective analyses without any validated clinical
scores. Many newer studies using validated clinical
scores came up later in contradiction to these old
thoughts, stating lesser number of pregnant patients
with RA are getting spontaneous improvement in signs
and symptoms during pregnancy. Moreover, a large
majority develop flare symptoms in the postpartum
period[18-21].

One reason why newer studies show lower
improvement rates of RA than older studies is that RA
treatments have improved a lot in the past years and so
if RA is well-controlled before getting pregnant, there is
less chance for pregnancy to improve it. Apart from that
newer studies used more accurate and objective ways to
measure RA activity and avoided recall bias.

RA paent in he repeoducive age group

Fig. 1 Approach to management of patients with RA in
reproductive age group [Source: Management of
rheumatoid arthritis during pregnancy: challenges and
solutions (Krause and Makol)[10]]

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
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Except for patients with high disease activity, having a
mild decrease in fecundity[16] and a moderate risk of
prematurity and low birth weight, the course and
outcome of pregnancy are generally favourable in RA
patients[19].

3 Effect of the disease on pregnancy

Fertility/Family planning

Women with RA seem to have fewer children and older
age at first birth than other women[22]. The ultimate
number of children a woman with RA will have
depends on multiple factors. A good per cent of patients
consider RA to be impacting their family planning
decisions in terms of their fear regarding the functional
ability to take care of the child, medications and
heritability of the disease and have fewer children than
those who don’t[22]. Another group of women thinking
the disease and medications will negatively impact the
child also seems to have fewer children compared to
others.[23] On evaluation by anti-Mullerian hormone
levels, it was found that the fertility issues in RA
women are not related to reduced ovarian reserve [24].
Also, some large cohorts showed that those patients
diagnosed with RA before conception were more likely
to seek infertility treatment[25] and took more time to
conceive[6, 25].

Pregnancy Outcomes

Multiple cohorts show delivery by caesarean section is
more common among women with RA in a wide range
of geographic regions[26-30] and is more common in
those with moderate to severe disease activity[31].
Some studies reported increased pre-eclampsia risks[28,
30] but some not[26, 27, 29]. The difference may be
due to different patient population selections or
preeclampsia case ascertainment.

A lot of studies demonstrate preterm births seem to be
associated more with RA patients[26-29, 32] but not
all[30]. Disability measurement tools like the health
assessment questionnaire (HAQ) were used in some
studies and demonstrated the incidence of prematurity
increases with increasing HAQ values[33].

Regarding variable data on low birth weights(LBW),
many studies are showing a positive association[27, 28,
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30, 34] and many didn’t find any association[26, 29,
31]. Disease activity in the third trimester[31] and
higher HAQ values[33] are demonstrated to be
associated with LBW. These variable results may be
because the differences in disease activities are not
properly matched between studies.

Till now there is no data available showing an increase
in congenital anomaly risk in infants of a woman with
RA due to the disease activity[26, 28].

4 Guide for Medication Counselling

Even though there are many guidelines and safety
profiles available for the drugs; most of them don’t take
into account the route of administration, dosage
particulars, stage of pregnancy at which the drug was
used etc[35]. Furthermore, there are many factors
leading to the paucity of drug safety data on pregnancy,
mainly the deliberate exclusion of pregnancy from most
of the drug trials. So most of the data have a weaker
level of evidence. Also, these patients are taking
multiple drugs at a time which makes it difficult to
attribute the fetal abnormality observed to a particular
drug. Another concern is that the safety profile has been
extrapolated from other autoimmune disorders like IBD
and SLE; however, it is not very clear how much that
can be applied to RA patients, especially when the
dosage for the other diseases is different[36].

In contradiction to the old thoughts, a lesser number of
pregnant patients with RA are getting spontaneous
improvement in signs and symptoms during pregnancy.
So most pregnant RA patients need some treatment as
only a small minority achieve spontaneous remission.
Moreover, a large majority develop flare-in symptoms
in the postpartum period leading to rapid initiation of
medical therapy[18— 21]. So it becomes necessary to
counsel the patients about the safe usage of analgesics
and DMARDs not only before and during pregnancy
but also post-delivery.

The treatment of RA has been revolutionised in recent
years. Novel drugs, such as biologics, and new
strategies, such as “treat to target”, have made a big
difference for people with RA. However, many of these
drugs are not well-studied or safe for pregnant or
breastfeeding women[10].

With the evidence from human and animal data, the US
FDA categorised drugs according to pregnancy risk
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(Table 1)[37]. This supports the treatment planning but
is not an alternative to open discussions and shared
decision-making, which is very critical in this scenario
where risks and benefits of the treatment may be
individualised.

Furthermore, through experience and feedback, the US
FDA found that the pregnancy categories were
confusing and lacked accuracy and consistency in terms
of the degree of fetal risk. Most clinicians heavily rely
on these categories and has been misinterpreted and
misused in prescribing the drugs without knowing the
underlying details which led the FDA to make such
categories. Thus now the FDA believes a narrative
structure explaining potential risks of drug exposure in
human and animal studies will be a better guide than a
category system and introduced a “final rule” to remove
all pregnancy categories from all the drug labelling
(effective from 30 June,2015). The final rule states that
labelling should include the relevant information about
pregnancy testing, infertility and contraception. It also
orders to maintain a consistent format that provides
information regarding the risks and benefits of the
prescription drugs and/or the biological products used
during pregnancy and lactation by females and males in
their reproductive age group[10, 38]. These changes
will help facilitate prescriber counselling for those
patients with reproductive potential.

Therapy FDA pregnancy  Toxicity concerns
category'

ease risk

XX00D0O0OODDOO®

Concer sk in third trimester exposure including closure of ductus arteriosus
o

1US Food and Drug
A, controlie:

cated in pregnancy.
NSAID, nonsteroidal inftammatory drug: TNF, tumor necrosis factor; VACTERL, vertebral anomalies. anal atresia, cardiac detects, tracheo-
lities.

toroidal anti-infl
esophageal, renal. and limb abnormal

Table. 1 Summary of safety recommendations of
therapies for rheumatoid arthritis in pregnancy. [Source:
Use of DMARDs and biologics during preghancy and
lactation in  rheumatoid arthritis: what the
rheumatologist needs to know. (Krause and
Makol)[123]]

man studies show ne risk; B, N evidence of risk in studies; C, risk cannat ba ruled eut; D, positive evidence of risk; X, contraindi-
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In the following subsections, we will be discussing the
risks and benefits of the commonly used drugs and the
best practice of their use in RA for a woman in her
reproductive period (preconception, pregnancy and
lactation) and also preconception recommendations for
males. The US FDA recommendations were also
reviewed given their previous widespread use.

4.1 ANTI-INFLAMMATORY DRUGS

4.1.1 Non-Steroidal Anti-Inflammatory
Drugs(NSAIDs)

NSAIDs are a class of drugs that inhibit the production
of prostaglandins(PGs) by inhibiting the
cyclooxygenase (COX) enzyme [39]. Its use in pain
management is ubiquitous owing to its effective anti-
inflammatory and analgesic properties [40]. Although
the recommendation in RA is to discontinue NSAIDs
once the disease is controlled with DMARDs, a
significant number of patients remain on NSAID use for
pain relief[36].

NSAIDs come under Category B drug as per the US
FDA (Table 1) for their use in pregnancy.

Even though it is a relatively safe option in managing
pregnant RA patients, it needs to be used with caution,
especially early in pregnancy and is contraindicated in
the third trimester. Even though many studies are
proving no association of NSAIDs with prematurity,
low birth weight or congenital anomalies[41, 42], there
are many studies suggesting increased risks of
miscarriage, especially close to conception and more
than 1 week of use[41, 43, 44]. So it has to be used with
caution early in pregnancy. NSAID use late in
pregnancy has an increased risk of premature closure of
ductus arterioles, neonatal bleeding, reversible fatal
renal function impairment, and oligohydramnios[45-
49]. Hence most NSAIDs got FDA category C beyond
30 weeks of gestation. COX-2 inhibitors are category C
in pregnancy risk according to the FDA, as data is
scarce; hence not recommended during pregnancy to
treat inflammatory symptoms in RA[45, 50].

Most NSAIDs can be used safely during lactation,
although excreted in milk in low quantities. Aspirin is
not recommended to use more than 100mg/day. Feeding
immediately before drug intake limits drug exposure to
infants to some extent[50-52].

In conclusion, NSAIDs including COX-2 inhibitors are
contraindicated during the third trimester and can be
1729

used with caution before 24 weeks, with intermittent
use and preferably those with short half-life[53].

4.1.2 Glucocorticoids (GCs)

Glucocorticoids (GCs) are steroid hormones, which are
used in the treatment of a wide variety of diseases
including inflammation, autoimmune diseases, and
cancer[54]. As NSAIDs, GCs are also considered
adjuncts for temporary control of disease activity but
are used widely in a substantial number of patients[36].
Glucocorticoids come under Category B drug as per
US-FDA(Table 1) for their use in pregnancy and are
used frequently in managing RA during pregnancy[55].
Non-fluorinated GCs like prednisone, prednisolone and
methylprednisolone can cross the placenta only in very
low concentrations as they get metabolised in the
placenta to an inactive metabolite before reaching the
fetus. So they are relatively safe during pregnancy in
low to moderate doses [56]. Fluorinated GCs like
dexamethasone or betamethasone should be avoided in
pregnant ladies (unless for a fatal indication) as they
cross the placenta more efficiently with similar maternal
and fetal concentrations[57, 58]. GCs have not shown
any risks of miscarriage unlike NSAIDs[59]. Even
though few human and animal studies showed mildly
increased risk[60, 61] for cleft lip/palate in first-
trimester use, many recent studies didn’t find any
correlation[62].

Corticosteroids are considered safe in lactation[63].
Secretion of prednisolone is less than 0.1% of the
maternal dose; which is less than 10% of the
endogenous cortisol level of an infant[52, 64].

In conclusion, GCs are a safe option in treating a
pregnant RA patient, if necessary in the lowest possible
dose to control the disease activity. Also, it is better to
counsel the mother regarding minimal risks of oral
clefts even though only variable risk studies are
available along with close monitoring of blood pressure
and sugar levels throughout the pregnancy.

4.2 SYNTHETIC DMARDS
4.2.1 Sulfasalazine

Sulfasalazine is a prodrug that consists of 5-
aminosalicylic acid (mesalamine or mesalazine) and
sulfapyridine, both linked by an azo bond. Its exact
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mechanism of action is not fully understood[65]. It is
frequently used in combination therapy for RA[66].
Sulfasalazine comes under Category B drug as per US-
FDA(Table 1) for its use in pregnancy and is considered
safe during pregnancy, even though there are some
reports of increased incidence of cleft palate, neural
tube defects and cardiovascular anomalies[67].

As it is a dihydrofolate reductase inhibitor, it is
recommended to use extra folate supplementation;
which is demonstrated to decrease the augmented risks
of cardiovascular anomalies and cleft palate associated
with folate antagonist usage during pregnancy[68].
Most of the information regarding the safety of
sulfasalazine during pregnancy and lactation has been
taken from studies in IBD patients using sulfasalazine
during pregnancy. Even though it crosses the placenta
and is found to have equal maternal and cord blood
levels[69], it is considered safe during pregnancy as
multiple studies are showing no increased risk of
congenital anomalies, stillbirth, spontaneous abortion,
preterm delivery or low birth weight[70-72]. Even
though few case reports show adverse outcomes, it is
difficult to attribute those to the drugs. A reversible
congenital neutropenia was noted following maternal
sulfasalazine given at a dose of 3g daily; (so it is not
recommended beyond 2g per day)[73] and another one
showing haemolytic anemia[74].

Sulfasalazine has been found only in very minimal
amounts in breast milk, but its metabolite sulfapyridine
has been found in around 30 to 60% of maternal serum
levels. Nevertheless, it can be considered safe to
breastfeed a healthy, full-term infant[52, 75, 76]. It is
recommended to be avoided in lactating mothers of a
premature, hyperbilirubinemic or G6PD deficient
infant[77].

Sulfapyridine of sulfasalazine is known to impede
spermatogenesis and can reduce matility and quality of
sperm; which is reversible[78]. So it is recommended to
discontinue sulfasalazine 3 months before attempting
conception in male RA patients.

In conclusion, sulfasalazine can be used safely in
pregnancy with balanced available evidence of safety.
Folate supplementation should be encouraged during
preconception and throughout pregnancy, as it is a
strong dihydrofolate reductase inhibitor[79].
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4.2.2 Hydroxychloroquine (HCQs)

Hydroxychloroquine is an anti-malarial drug with
immunomodulatory activity when used as monotherapy
or as combination therapy in treating rheumatoid
arthritis[36, 66].

Hydroxychloroquine comes under Category C drug as
per US-FDA(Table 1) for its use in pregnancy and can
be safely used during pregnancy if indicated to control
the disease activity (Table 1)

Most of the safety data of HCQ for RA are derived by
extrapolating their use in SLE[10]. There are numerous
studies stating no evidence of increased risk for
spontaneous abortion, rates of live births, prematurity,
fetal death or adverse fetal/ pregnancy outcome,
including congenital anomalies[80-84]. Also, a recent
study on the usage of HCQ in lupus pregnancies,
suggested that the use of hydroxychloroquine has
controlled the disease activity in the mother without any
flairs and was able to decrease the dosage of
prednisolone in the mother without any issues with the
patient’s health. Obstetric scores were also better and
there were no congenital anomalies in children even at
1.5 to 3 years on neuro-ophthalmological/ auditory
evaluation[85]. Another study by Park et al with
extended follow-up (33 months) till childhood of the
offspring of pregnant lupus mothers on HCQ revealed
no abnormalities in children[86]. A recent study in
refractory APA syndrome also showed better obstetrical
outcomes with the addition of HCQs to the medications
used[87]. Fetal toxicity reports were based on the
studies with chloroquine (which has 2.5 times tissue
deposition compared to hydroxychloroquine). No fetal
toxicity has been reported with HCQ in doses used in
the setting of rheumatoid arthritis or other connective
tissue disorders (6.5 mg/kg body weight)[86]. The use
of HCQ during pregnancy has been controversial due to
retinal and ototoxicity after treatment with
chloroquine[88]. HCQ has got similar concentration in
maternal and cord blood of new-borns, suggesting its
transplacental passage[89].

Only a trace amount of drug can be detected in breast
milk, so it is considered safe for breastfeeding[88].

Even though HCQ crosses the placenta, there is no
increased congenital malformation at a recommended
daily dose of 200 to 400mg. Also long time, studies in
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children were not able to detect any visual, hearing or
developmental anomalies[75, 77].

4.2.3 Azathioprine

Azathioprine is a pro-drug that gets converted into 6-
mercaptopurine (6-MP) by the purine metabolism
pathway and it acts as a purine anti-metabolite [90]. As
a purine analogue, it inhibits DNA synthesis and affects
the cells with high proliferation( i.e., T and B
lymphocytes)[91]. Even though Azathioprine is
approved by the FDA for the treatment of rheumatoid
arthritis, it is not frequently used with the availability of
newer drugs.

Azathioprine (ASA) and 6-Mercaptopurine (6MP) fall
under Category D drug as per US-FDA (Table 1) for
their use in pregnancy, that is increased fetal risk
present but the risk has to be weighed against potential
benefits[92]. Safety data of AZA in pregnancy is mainly
derived from studies in IBD and transplant patients. A
recent Danish cohort study[93] stated that the children
of mothers with Crohn’s disease using ASA/6-MP are
more likely to be born prematurely and can have
congenital  anomalies  (occipital  encephalocele,
sternocleidomastoid anomalies and congenital cataract).
Many other reports suggest no increased risk of
anomalies[72, 94-97], but some show increased
prematurity, low gestational age and birth weight[94],
and reported are more likely due to the disease than
drug[98].

Breastfeeding is contra-indicated traditionally in
thiopurine treatment. However many recent studies
show low 6MP levels in breast milk and concluded can
be safely used during breastfeeding[99-101].

Even though azathioprine is considered Category D,
recent studies confirm its safety and can be used in
pregnancy if indicated after counselling about chances
of minimal risk.

4.2.4 Methotrexate

Methotrexate is the methyl derivative of aminopterin
(Folate antagonist- inhibits dihydrofolate reductase)[36]
and is considered the anchor drug in managing
rheumatoid arthritis and recommended to be the first
DMARD to start given its long-term safety profile and
effectiveness[66].
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Initiating treatment for RA in females of the
childbearing age group poses a dilemma because it
comes under Category X drug as per US-FDA (Table 1)
for its use in pregnancy, as it is an effective
abortifacient and teratogen[77, 102-104].

Women who have exposure to high-dose methotrexate
early in pregnancy are at high risk for
‘aminopterin/methotrexate syndrome’ characterised by
CNS, skeletal and cardiac anomalies[105, 106]. Most of
the earlier studies are based on high-dose usage in a
chemotherapy setting[93], the prevalence of congenital
anomalies with weekly low-dose exposure is not very
clear[77]. Even though many studies stated the risks of
congenital anomalies while using low dose (5-10mg
weekly) methotrexate early in pregnancy were very
less/minor/absent and with risks of spontaneous
abortion[107-112], few case studies are showing severe
aminopterin syndrome[105, 113] and other toxicity
including skull abnormalities[114]. The sample size was
less in all those studies and not able to come to a
definite conclusion. Even with some safety profiles, we
should not underestimate the risks of methotrexate in
pregnancy because of severe congenital anomalies and
developmental anomalies[10]. It is recommended to
stop methotrexate immediately if the patient is
diagnosed to be pregnant and these safety data can be
used for counselling unintentional pregnancies. Because
its active metabolite has a long half-life, it should be
stopped at least 3 months before conception; and folic
acid supplementation to be continued during that
interval and throughout the pregnancy[112] and past
exposure poses no negative effects.[107].

Methotrexate is found to be excreted in breast milk in
low concentrations only but can be accumulated in the
infant, hence contraindicated in lactation because of the
theoretical risk[64, 77].

Even though there is no data on teratogenicity in the
offspring of male patients on methotrexate[102], it is
advised that the male partner should also stop
methotrexate at least 3 months before attempting
conception[115].

Therefore in pregnancy, methotrexate is absolutely
contraindicated. For use in ladies in their childbearing
age group, it is advisable to use two different
contraceptive methods and to stop methotrexate 3
months before planned conception[116]. In cases of
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unplanned pregnancy, while using methotrexate, it
should be stopped immediately and sent to the patient
for genetic counselling to decide on continuing
pregnancy or for abortion.

4.2.5 Leflunomide

It is a pyrimidine antagonist having anti-proliferative
activity with additional protein tyrosine kinase
inhibition; used in treating moderate to severe RA[36,
117], especially in the setting of methotrexate
intolerance[66].

It is found to be embryotoxic and teratogenic in many
animal studies leading to growth retardation and
cardiovascular, craniofacial, ophthalmic and skeletal
malformations[117, 118]. Even though some human
studies reported no increased risk of congenital
malformation after first-trimester use followed by
cholestyramine washout[77, 118], one study[119]
showed a 12.5% higher risk of congenital anomaly
(without any clear conclusion regarding causality). Due
to limited studies in human pregnancies, leflunomide is
classified under Category X drug as per the US FDA
(Table 1) for its use in pregnancy.

It has a long half-life of 14-15 days, as it undergoes
enterohepatic circulation its active metabolite takes up
to 2 years for complete elimination from the body after
cessation of the drug[50]. So it is recommended that
when a woman or man (even though no evidence for
men) planning to conceive should undergo a
cholestyramine  washout  procedure  with  8g
cholestyramine three times daily for 11 days and the
plasma levels to be checked twice 2 weeks apart and
should be below 0.02mg/I. If above the level additional
cholestyramine administration is recommended, and
conception needs to be delayed for another 3 menstrual
cycles after the elimination[50]. Drug level monitoring
helps in counselling optimal timing for the
pregnancy[120].

Leflunomide is secreted in breast milk. Even though
data regarding safety are scarce[63]; it s
contraindicated during lactation also[50, 121].
Leflunomide is so contraindicated during pregnancy
and should be cautious in prescribing to women in the
childbearing age group, due to its long retention even
after stopping the drug. In an unplanned pregnancy with
exposure to leflunomide, as in the case of methotrexate
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exposure; leflunomide should be stopped immediately
and refer the patient for genetic counselling for
discussion of risks and further planning. And
leflunomide exposed patient should wundergo a
cholestyramine washout additionally.

4.3 BIOLOGIC DMARDS

Biological DMARDs are antibodies administered
parenterally, reserved for treating severe RA refractory
to standard treatment with conventional DMARDs. As
these agents are relatively new, the safety data about
them in humans and animals are limited. Most of the
human data are derived from registries and studies in
IBD[36]. As there is active transport of IgG of maternal
antibodies through the placenta in the second and third
trimester, they will be transported into fetal circulation
from the second trimester, with increasing concentration
if continued until birth, even more than maternal
concentrations[122].

4.3.1 TNF-« inhibitors

TNF-a inhibitors are the class of biologics which are
best studied. The currently available ones are
infliximab, etanercept, adalimumab, golimumab and
certolizumab. Infliximab is a chimeric monoclonal
antibody, etanercept is a soluble receptor blocker and
adalimumab, golimumab and certolizumab come under
humanised TNF antibody[36]. TNF-a inhibitors are
recommended for managing RA patients refractory to
methotrexate alone or as a first-line drug when there are
poor prognostic factors present[66].

All of them come under Category B drugs as per US-
FDA (Table 1) for their use in pregnancy primarily due
to the finding that they didn’t cause any risks in animal
studies.

Many controversies were raised after some case reports
of congenital anomalies following TNF-¢ inhibitors
during pregnancy[123], mainly VACTERL (vertebral
defects, anal atresia, cardiac anomalies,
tracheoesophageal fistula, renal and limb
abnormalities)[124, 125]. But more recent data were in
contrast to these. Many studies came up later which
showed no VACTERL association with TNF-a
inhibitors exposure and also without increased risks of
congenital malformations[126-135]. However, some
studies showed borderline risks for congenital
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anomalies[136]. Even though the risks of spontaneous
abortions were not significant in many cohorts [128,
131, 136], some showed increased risks[126]. Some
studies showed an increase in prematurity risks[136],
but some couldn’t confirm this[126, 128].

Anti-TNF-o  antibodies (1gG) can be probably
administered safely during the first trimester since 1gG
cannot cross the placenta during the first trimester.
Transplacental transport of IgG starts only after the first
trimester and increases mainly during the third trimester
of pregnancy[137]. Etanercept has less transplacental
passage compared to other complete antibodies and they
are fusion proteins[128]. Certolizumab cannot be
actively transported through the placenta as it doesn’t
have an Fc component, giving it a theoretical safety
over other TNF-a inhibitors[138]. Infliximab and
adalimumab have higher concentrations in infant and
cord blood than mother[128].

As there is only very little transplacental passage of
TNF-a inhibitor into fetal circulation during the first
trimester, it is considered low risk to continue the drug
preconception period and at least until pregnancy is
confirmed. In the case of severe maternal disease, there
are reported cases of TNF-a inhibitors given till the
beginning of the third trimester, although long-term
outcome studies in children are lacking.

Another concern regarding TNF-o inhibitors and other
biologicals is the potential immunosuppression in
infants after birth. A case of infant death due to
disseminated BCG following vaccination in an infant of
a mother who was on infliximab throughout
pregnancy[139]. Therefore it is recommended to
postpone live vaccine administration to infants till 6
months of age if there is TNF-a inhibitor exposure
during pregnancy.

TNF-a inhibitors can be used while breastfeeding as
very minimal transfer to breast milk is only shown for
infliximab, adalimumab, etanercept and
certolizumab[63].

In conclusion, even though recent studies discredited
initial reports of VACTERL abnormalities; in terms of
VACTERL or other congenital anomalies, most of the
safety data obtained were based on women
discontinuing TNF-a inhibitors in the first trimester and
very little data exists about throughout pregnancy
exposure. Hence risk benefit has to be assessed and
explained before starting these drugs.
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4.3.2 Rituximab

Rituximab is a monoclonal antibody against CD29 of B
cells[36]. Rituximab is reserved for those patients who
failed to respond to a combination of conventional
DMARDSs or TNF-a inhibitors[66]. There are studies
where usage of rituximab in pregnancies has been
recorded with a wide range of maternal indications with
exposure to concomitant other teratogen mainly
methotrexate, with few cases of prematurity,
haematological abnormalities and infections in infant,
neonatal death(only 1 case out of 153 pregnancies) and
2 reports of congenital anomalies(a clubfoot and a
cardiac malformation)[140]. Another case series shows
few reports of oesophageal atresia, prematurity and
miscarriage[141, 142]. There are concerns regarding
haematological abnormalities and infection in infants.

Due to lacking data about its secretion in breast milk, it
is not advisable to use it during lactation[143].

It comes under Category C drug as per US-FDA (Table
1) for its use in pregnancy with limited available data. It
is advisable to stop rituximab 12 months before
conception due to its long half-life [123].

4.3.3 Abatacept

It is a cytotoxic T-lymphocyte antigen- 4
immunoglobulin fusion protein that selectively blocks
T-cell co-stimulation by the CD80/CD86 pathway[92].
The largest series of 151 pregnancies with 86 live births
(almost half were receiving methotrexate) with 40
spontaneous and 19 elective abortions showed 7
congenital anomalies including cleft lip, cardiac
anomalies, trisomy 21(premature at 17 weeks and
subsequent infant  death), meningocele, skull
malformations, pyloric stenosis[144].

As no data regarding secretion in breast milk,
breastfeeding is  contraindicated  while  on
abatacept[143].

It comes under Category C drug as per US-FDA (Table
1) for its use in pregnancy with limited available data. It
is recommended to stop abatacept 14 Weeks before
conception (5 times half-life)[145]


http://www.jchr.org/

Journal of Chemical Health Risks

www.jchr.org

JCHR (2024) 14(2), 1725-1746 | ISSN:2251-6727

4.3.4 Anakinra

Anakinra is a recombinant Interlukin-1 (IL-1) receptor
antagonist. Its use has been approved by the FDA for
RA since 2001[123].

Even though the animal studies from the package insert,
there were no harm to the fetus has been reported, and
has to be used in pregnancy only if indicated[146]. In a
study on women with cryopyrin-associated periodic
syndromes with anakinra exposure, out of 9 births only
one fatal death(one among the twin pregnancy) was
recorded in the setting of renal agenesis with NLRP3
mutation,  otherwise no adverse events or
prematurity[147]. Also in 3 patients with Stills disease,
anakinra exposure results in successful uneventful
deliveries[148, 149].

Anakinra comes under Category B drug as per US-FDA
(Table 1) for its use in pregnancy and little is known
about its safety during pregnancy[146].

4.3.5 Tocilizumab

Tocilizumab is a monoclonal antibody against IL-6
receptors, thereby blocking downstream signalling. It
was approved for treating RA in 2010 as monotherapy
or in combination with methotrexate or other
DMARDs[123].

As per the manufacturers’ package insert, there is no
reported teratogenicity in animal models (but increased
abortion risks at very high doses have been
observed)[150] A large report of pregnancies with
tocilizumab exposure (33 pregnancies in 32 patients
from 8 trials; 26 patients were also on MTX - with 7
spontaneous and 13 elective abortions) with 11
deliveries happened and 10 of them were healthy and 1
infant died due to ARDS, 3 days after birth[151].
Table 3 and Table 4 below.

Further from the Japanese registry with 6 pregnancies;
there was one spontaneous abortion and the rest 5
healthy full-term deliveries without any congenital
anomalies have been reported[152]. Another recent
study with 61 tocilizumab exposed pregnancies; (there
were 50 reported outcomes with 36 live births) without
any congenital anomalies even though 9 spontaneous
and 5 elective abortions were there[153].

Data regarding tocilizumab excretion in milk is not
available hence not recommended to breastfeed while
on therapy[154].

Due to the paucity of data, it is recommended to stop
tocilizumab 3 months before attempting conception[36,
45] and considered as pregnancy category C by the US-
FDA (Table 1).

4.3.6 Tofacitinib

Tofacitinib comes under the class Janus kinase (JAK)
inhibitor and was recently approved by the FDA for
treatment in RA in 2012[123].

Animal studies demonstrated teratogenicity and
feticidal effects with a much higher dose than what is
recommended in humans. There is no published data
available regarding its exposure and preghancy
outcomes or breastfeeding [155]. It comes under
Category C drug as per US-FDA (Table 1) for its use in
pregnancy with limited available data.

4.4 AUTHOR’S VIEW

Authors view regarding the best practice of drug
therapy in RA for a woman in her reproductive period
(preconception, pregnancy and lactation) and also
during preconception recommendation for males has
been summarised in Table 2,

Medications Medications relatively safe
preferred (Needs individualized
(If required) approach)

Medications contraindicated | Inadequate data to

support on safety

Glucocorticoids (B)@ TNF-(? inhibitors (B)
NSAIDs (B)b Azathioprine (D)

Hydroxychloroquine
(C) Sulfasalazine (B)

Methotrexate (X)
Leflunomide (X)

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

Rituximab (C)¢
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Notes: The US FDA pregnancy category 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

X: contraindicated in pregnancy.

aCounselling advised regarding possible cleft lip/palate abnormalities. PAvoid 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: TNF, tumor necrosis factor; NSAIDs, nonsteroidal anti-inflammatory drugs; FDA, Food
and Drug Administration.

Table 2. Recommendation during preconception and pregnancy

Medications Inadequate data to support on | Medications contraindicated
preferred safety
(If required)
Glucocorticoids TNF-a inhibitors Methotrexate
NSAIDs Anakinra Leflunomide
Hydroxychloroquine | Abatacept Azathioprine b
Sulfasalazine 2 Rituximab

Tocilizumab

Tofacitinib

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: TNF, tumor necrosis factor; NSAIDs, nonsteroidal anti-
inflammatory drugs.

Table 3. Recommendation during lactation

Drugs Recommendations

Methotrexate Hold 3 months prior to contraception due to sperm life cycle

Sulfasalazine If difficulty with fertility, consider holding as it has been associated with reversible
Azathioprine infertility

Leflunomide No data to suggest adverse outcomes

TNF- o Insufficient data, but no adverse outcomes reported

inhibitors Varied data regarding spermatogenesis but overall favourable outcomes

Rituximab Insufficient data, but adverse outcomes reported

Abatacept Insufficient data, but adverse outcomes reported

Table 3. Preconception recommendation for Men
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5 Conclusion

Rheumatologists/Physicians/Orthopaedicians/Obstetricians play a pivotal role, in supporting and guiding patients, with
arthritis (RA) who are of childbearing age and are contemplating starting a family. It is essential to manage the disease
using disease-modifying drugs (DMARDSs) and biologics to prevent joint damage and long-term disability. Fortunately,
the range of treatment options is expanding as we deepen our understanding of RA’s underlying mechanisms. Healthcare
providers should be able to educate patients, about the risks and advantages of these medications tailoring treatment plans
for each individual to promote a pregnancy and ensure the well-being of the newborn. This can be achieved by choosing
the most appropriate disease-modifying medicine based on patients’ desire for childbearing, educating about suitable
contraception, timing the pregnancy in very stable RA, adequate follow-up during pregnancy so that the disease remains
stable, postpartum starting an appropriate therapy to prevent severe flares which may occur with the patient’s wish to
breastfeed her child taken into consideration. Educating men is also essential since certain drugs can cause reversible
sterility, and impair fertility or embryotoxicity. Discussion of safety data shortage concerning the new medications needs
to be included because the human experience is limited at the moment and it only covers accidental exposure during
conception or early stage of pregnancy, and mostly involves cases in animal and preclinical data. The prioritization of an
early and comprehensive dialogue between the patients cannot be overvalued.
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9 Additional Resources

1.

Hydroxychloroquine Prescription Insert

http://products.sanofi.ca/en/plaquenil. pdf

2.

Sulfasalazine Prescription Insert

http://labeling.pfizer.com/ShowLabeling. aspx?id=524
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3. Azathioprine Prescription Insert
http://www.tritonpharma.ca/uploads/files/pdf/  imuran-
tablet-en.pdf

4. Methotrexate Prescription Insert
http://www.rheumatrex.info/pdf/
RheumatrexPackagelnsert.pdf

5. Leflunomide Prescription Insert
http://prod- ucts.sanofi.us/arava/arava.html
6. Adalimumab Prescription Insert

http://www.fda.gov/downloads/Drugs/DevelopmentApp
rovalProcess/HowDrugsareDevelopedand Approved/Ap
provalApplications/Therapeutic
BiologicApplications/ucm092762.pdf

7. Certolizumab Prescription Insert
http://www.cimzia.com/pdf/prescribinginformation.pdf
8. Etanercept Prescription Insert

http://www.accessdata.fda.gov/drugsatfdadocs/label/20
03/etanimmO06 0503LB.pdf

9. Golimumab Prescription Insert
http://www.simponi.com/shared/product/simponi/prescr
ibinginformation.pdf

10. Infliximab Prescription Insert
http://www.remicade.com/
shared/product/remicade/prescribinginformation.pdf
11. Rituximab Prescription Insert

http://www.
gene.com/download/pdf/rituxanprescribing. pdf

12. Abatacept Prescription Insert
http://packageinserts.bms.com/pi/piorencia.pdf

13. Anakinra Prescription Insert
http://www.accessdata.fda.
gov/drugsatfdadocs/label/2003/anakamg062703 LB.pdf
14. Tocilizumab Prescription Insert
http://www.accessdata.fda.gov/drugsatfda
docs/label/2010/1252761bl.pdf

15. Tofacitinib Prescription Insert
http://www.xel-janz.com/
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