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Immunomodulatory drugs in pregnancy
and lactation
SUMMARY
Pregnancy presents challenges for women with autoimmune diseases. It is associated with
significant physiological, hormonal and immunomodulatory changes which are complex and vary
according to the stage of pregnancy.
Pregnancy planning and counselling should be offered.
Autoimmune diseases such as rheumatoid arthritis tend to improve in pregnancy while systemic
lupus erythematosus may increase in activity.
During pregnancy the chosen regimen should control or prevent underlying disease activity and
minimise risk to the fetus. Ideally, women should be on a stable regimen before conception.
Poorly controlled disease is associated with poor outcomes for both mother and fetus, such as
higher risks of pre-eclampsia, early delivery and growth restriction of the fetus.
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Postpartum, there is a sudden fall in hormone concentrations, and a switch to a pro-inflammatory
state. This increases the risk of relapse of many autoimmune diseases in particular rheumatoid
arthritis, Crohn’s disease and autoimmune hepatitis.
Many drugs are compatible with breastfeeding, but there are limited data on many of the new drugs.

Introduction
Many autoimmune diseases such as rheumatoid
arthritis and systemic lupus erythematosus are more
frequent in women than in men. These diseases are
likely to occur during the childbearing years.
There are physiological, hormonal and
immunomodulatory changes during pregnancy.
Diseases with T helper type 1 phenotypes
(rheumatoid arthritis) may improve with pregnancy
while T helper type 2 phenotypes (such as systemic
lupus erythematosus) may flare in pregnancy.
Poorly controlled disease is associated with adverse
pregnancy outcomes such as miscarriages, preeclampsia, growth restriction and early delivery.
There are also specific maternal risks associated
with the underlying disease. Pregnancy should
ideally be managed by a multidisciplinary team
including obstetricians, obstetric medical physicians
and rheumatologists.
The Australian categorisation of drugs in pregnancy
is an assessment of the risk of harm. While the
categories A, B, C, D and X are a guide to the level of
risk if a drug is taken during pregnancy, the system
has its limitations.1 For example, category D drugs
may increase the incidence of fetal malformations but
may still be needed to keep control of an autoimmune
condition during pregnancy. Although they are both
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in category D, hydroxychloroquine has been used in
pregnancy while methotrexate must be avoided.
Hormone concentrations drop rapidly postpartum
and there is a switch to a pro-inflammatory state.
These changes increase the risk of relapse in
diseases such as rheumatoid arthritis, inflammatory
bowel disease, systemic lupus erythematosus and
autoimmune hepatitis.
There are potential risks to the baby from the drugs if
they pass into breast milk. Often only small amounts are
found so the drugs are compatible with breastfeeding.
However, safety data are limited for some drugs and
breastfeeding is not recommended if the mother is
taking drugs such as methotrexate or mycophenolate.

Pregnancy planning
Pregnancy planning should be offered to all women
of childbearing age who have an autoimmune disease.
This should include education on contraception
to avoid unplanned pregnancies. Pregnancy is
contraindicated if the disease is poorly controlled
and if the woman is taking teratogenic drugs such as
methotrexate, mycophenolate or leflunomide.
Planning enables a switch to drugs that help control
or prevent the activity of the disease while minimising
risks to the fetus. This switch should ideally take place
before conception.
Full text free online at nps.org.au/australian-prescriber

97

VOLUME 42 : NUMBER 3 : JUNE 2019
ARTICLE

Immunomodulatory drugs in pregnancy and lactation

Contraception
Contraceptive counselling is essential in women
with rheumatic diseases, but is often overlooked.
The choice of contraception is dependent on the
severity of the disease and organ involvement, use
of teratogenic drugs, underlying risk factors such as
thrombotic risk, the presence of hypertension and
often social circumstances.
The most effective forms of contraception are
progestogen intrauterine devices (IUDs) and
progestogen implants. These methods have failure
rates of less than 1% per year and efficacy does not rely
on adherence. There is often reluctance to use IUDs in
women taking immunosuppressive drugs due to a fear
of an increased risk of pelvic infections and a possible
decrease in contraceptive efficacy. Data regarding
the use of IUDs in immunosuppressed women are
limited, but international guidelines do not consider
immunosuppressive drugs to be a contraindication.2,3
IUDs are an acceptable form of contraception for both
multiparous and nulliparous women.3

In women requiring prednisolone more than
10 mg daily, consideration should be given to the
addition of disease-modifying antirheumatic drugs
(hydroxychloroquine, sulfasalazine, tumour necrosis
factor inhibitors, azathioprine). This may help to
improve disease control and decrease adverse
pregnancy outcomes. High-dose steroids should
not be withheld in women with uncontrolled disease
activity. In women on long-term steroids, stress doses
of intravenous steroids during labour are required.
Small amounts of steroids are found in breast milk,
but they are compatible with breastfeeding. In
women on higher doses of steroids (more than 20 mg
prednisolone) delaying feeds for 3–4 hours after a
dose can further decrease the baby’s exposure to
the drug.

Azathioprine and mercaptopurine

Progestogen implants have been associated with
abnormal bleeding, but discontinuation rates are
low. IUDs and progestogen implants have not
been associated with an increased thrombotic risk
and can safely be used in women with a history
of thrombosis.

Azathioprine is commonly used in the management
of transplantation, lupus nephritis, inflammatory
bowel disease and autoimmune hepatitis. It is
converted to mercaptopurine (6-MP) which is then
enzymatically broken down to active metabolites
known as thioguanines.

The efficacy of the combined oral contraceptive pill is
user dependent with failure rates up to 9% per year
as most women do not follow the strict criteria for
use. A low-dose oral contraceptive pill has not been
associated with increased flares in women with stable
lupus. Contraindications include women more than
40 years of age, difficult to control hypertension,
history of thrombosis, including conditions with
increased thrombotic risk (antiphospholipid
syndrome), and liver disease.

Despite the fact that azathioprine has not been found
to be a human teratogen, it is listed as a category D
drug. Doses below 2 mg/kg have not been associated
with an increased risk of congenital malformations
(over 1300 pregnancies), stillbirth and miscarriages.9,10
There have been links to premature delivery and
intrauterine growth restriction, but this may be due
to the severity of the underlying disease rather than
the drug.11

Corticosteroids
Corticosteroids are the most frequently used drugs for
autoimmune diseases. They are safe in all trimesters
of pregnancy (category A). Prednisolone is the
preferred steroid as it is metabolised by the placenta
with 10% of the maternal dose reaching the fetus.
Epidemiological studies have associated first
trimester steroid use with cleft palate,4 but recent
data have not confirmed this.5,6 Other reports
regarding premature delivery and growth restriction
have also not been reproducible.7 Steroids are
associated with increased risks of hypertension,
gestational diabetes, osteopenia and infections. These
effects are dose dependent. Recent observational
data show an incremental risk of serious infections
with high-dose steroids. The incidence of infection
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with low-dose steroids (<10 mg) was reassuringly
low.8 Screening for gestational diabetes should
be performed at 16 and 28 weeks with a glucose
tolerance test.
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If azathioprine is started in pregnancy, the activity
of the enzyme thiopurine S-methyltransferase
(TPMT) should be measured. Decreased activity is
associated with a high risk of potentially fatal bone
marrow toxicity. High-dose folic acid (5 mg) is used in
combination with azathioprine and mercaptopurine to
prevent antifolate effects.
Azathioprine is compatible with breastfeeding as very
small amounts are excreted in breast milk. The highest
concentrations are found in breast milk 1–2 hours after
drug ingestion.12

Mycophenolate
Mycophenolate is a very effective immunosuppressant
for many autoimmune diseases in non-pregnant
women. While it is classified as category D,
mycophenolate is teratogenic. It should be stopped at
least six weeks before conception.

VOLUME 42 : NUMBER 3 : JUNE 2019
ARTICLE

There have been consistent data supporting evidence
of mycophenolate embryopathy. Typical malformations
include cleft lip and palate, congenital heart defects,
diaphragmatic hernia, shortened fingers, and ear, eye
and renal abnormalities.13,14 Mycophenolate has also
been associated with high rates of miscarriage.13
Breastfeeding is not recommended as there are
limited data.
To date registry data have not shown an increased
incidence of malformations in babies whose fathers
took mycophenolate. Counselling these men is
recommended with regards to the harm versus
benefit of stopping mycophenolate when planning
pregnancy with their partners.15

Hydroxychloroquine
Hydroxychloroquine is used in the management of
lupus and other rheumatological conditions. It has
immunomodulatory activity as well as antithrombotic,
antiangiogenic and antilipidaemic actions.16 Although
hydroxychloroquine is a category D drug, there are
now over 821 case reports of pregnancies with no
increase in congenital malformations, miscarriage
or stillbirth.9
Hydroxychloroquine has been associated with a
decrease in flares of lupus during pregnancy and may
limit the need for high-dose steroids. Observational
studies have shown a decrease in the incidence of
fetal heart block and cardiomyopathy in Ro antibodypositive women. In addition, hydroxychloroquine
has been linked to a reduction in growth restriction
and may have antithrombotic effects in women with
antiphospholipid syndrome. Hydroxychloroquine
should be continued in pregnancy for women
with lupus and those requiring treatment for
rheumatic disease.17
Hydroxychloroquine is found at low concentrations in
breast milk. It is compatible with breastfeeding.10

Methotrexate
Methotrexate has many indications including
rheumatological conditions – psoriatic arthritis,
vasculitis and rheumatoid arthritis. It is a folic acid
antagonist.18
Despite being a teratogen, methotrexate is a
category D drug. It has been associated with a high
miscarriage rate (42%) and a specific pattern of
malformations and congenital heart defects (10%).19
The timing and dosing of methotrexate may influence
adverse outcomes. Recent observational data in
women exposed to doses of methotrexate less than
30 mg after conception showed a 6.6% risk of major
malformations and a miscarriage rate of 20%.19
Women using less than 30 mg methotrexate per

week in the three months before conception did not
have an increased risk of congenital malformations
or miscarriage.19 It is currently recommended that
methotrexate be stopped three months before
conception. If it is taken within three months of
conception, 5 mg folic acid is recommended until at
least 12 weeks of gestation, because of methotrexate’s
antifolate activity.
Breastfeeding is not recommended as there are
insufficient data in lactation.

Paternal exposure
It is recommended that men stop methotrexate three
months before conception. Two recent observational
studies did not find an increased risk of congenital
malformations when methotrexate (<30 mg) was
used 90 days before conception.20,21 Condoms are
not required during pregnancy. Counselling men who
wish to father children about the harm–benefit ratio of
stopping methotrexate is advised.

Sulfasalazine and mesalazine
Sulfasalazine is often indicated for rheumatoid
arthritis. Mesalazine and sulfasalazine are used in
the management of inflammatory bowel disease.
Sulfasalazine is category A while mesalazine is
category C. These drugs have been used in pregnancy
and were not associated with an increased risk
of congenital malformations, miscarriage, growth
restriction or prematurity.10 There is a theoretical risk
that sulfasalazine may cause folic acid deficiency as it
inhibits dihydrofolate reductase and folate uptake into
the cell. High-dose folic acid (5 mg) is recommended
for at least one month pre-conception and up to
12 weeks after conception.18
Sulfasalazine and mesalazine are safe to use in
breastfeeding. They should be used with caution if the
baby is premature and has jaundice.10

Paternal exposure
Sulfasalazine and mesalazine are associated with
decreased fertility in men, but not women. They
decrease sperm counts and motility, but sperm counts
usually return to normal two months after stopping
the drug.22,23

Calcineurin inhibitors
Ciclosporin and tacrolimus have been used in the
management of lupus nephritis. Tacrolimus has a
more preferable adverse effect profile as it does not
cause hirsutism.
Calcineurin inhibitors are not teratogenic. Although
tacrolimus has been associated with a higher
miscarriage rate, small for gestational age and
premature delivery, this may be confounded by
Full text free online at nps.org.au/australian-prescriber
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the severity of the underlying disease.10 Calcineurin
inhibitors are associated with higher rates of
hypertension and diabetes, so a glucose tolerance test
at 16 and 28 weeks is recommended.24
Drug concentrations need to be closely monitored
as they can change in pregnancy due to increased
drug clearance, increased volume of distribution and
less protein binding of the drug. Standard assays
measure total tacrolimus concentrations and do not
differentiate between unbound (free and active)
versus bound drug. It is therefore recommended that
concentrations are maintained at the lower end of the
therapeutic range.25
Women taking calcineurin inhibitors can breastfeed.
Small amounts are found in breast milk, but no
harmful effects have been reported.10

Leflunomide
Leflunomide interferes with RNA and DNA synthesis,
but limited data have not shown an increased risk
in congenital malformations in humans. In view of
its potential risk leflunomide is considered unsafe
in pregnancy (category X).9,10 Discontinuation of
leflunomide before conception is insufficient for
drug elimination as metabolites can be present for
up to 48 months.26 Women on leflunomide before
conception (48 months) or in early pregnancy
should therefore undergo a colestyramine washout
(8 g orally three times daily for 11 days) until drug
concentrations are less than 0.02 mg/L. Additional
colestyramine is indicated if concentrations are
above 0.02 mg/L.

Tumour necrosis factor alpha
inhibitors

To ensure no or low concentrations of the drug
in cord blood it is recommended that infliximab
be ceased at 18 weeks. Adalimumab should be
ceased at 30–32 weeks. Etanercept and in particular
certolizumab can be continued until delivery as
minimal amounts are transferred to the fetus. In
cases where disease activity precludes cessation of
infliximab or adalimumab it is recommended that
treatment be continued until delivery.10,28
There are limited, but reassuring data on
breastfeeding. Small amounts are found in breast
milk, but these molecules are large and absorption
is thought to be minimal.10 Avoid live vaccines
(rotavirus) for the first six months in newborns if a
TNF inhibitor is continued in the third trimester.27
Measles-mumps-rubella vaccine is safe to be given at
12 months.
Paternal exposure to a TNF inhibitor has not been
associated with adverse effects on offspring.

Rituximab

The decision to continue biological therapies in
pregnancy is dependent on underlying disease
severity as poorly controlled disease is associated
with a higher risk of adverse outcomes for mother
and fetus.

Rituximab is an antibody used in the management
of antineutrophilic cytoplasmic antibody vasculitis,
resistant rheumatoid arthritis and in resistant
systemic lupus erythematosus. It is a category C drug.
The timing of rituximab exposure during pregnancy
has to be taken into account when assessing risk as
it is an IgG1 molecule. First trimester use has been
associated with an increased risk of miscarriages
(potentially due to underlying disease) with no
increased risk in malformations. There have been
23 reported cases of rituximab use in the second
and third trimester (risk of fetal transfer) with no
reports of congenital malformations or adverse
fetal or maternal outcomes. However, there was a
30% incidence of cytopenias in the newborn. It is
recommended that rituximab be replaced or ceased
six months before conception.28

The TNF inhibitors differ significantly in their
molecular structure, size and half-life. Infliximab
and adalimumab are IgG1 molecules, etanercept

There are limited data on breastfeeding. The
pharmacological properties of rituximab suggest it
should be safe.9,10,27

Tumour necrosis factor alpha (TNF) inhibitors are
commonly used in the management of inflammatory
bowel disease, rheumatoid arthritis, seronegative
and psoriatic arthritis. Registry data, case series
and cohort analysis have not shown an increase in
congenital malformations. Experience is greater with
infliximab (>1200 cases), etanercept (>600 cases),
adalimumab (>400) and certolizumab (>370). Data
are limited on golimumab.10,27,28 Most of the class are
considered to be category C drugs.
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is a fusion molecule of IgG1, and certolizumab is
a pegylated molecule that lacks the Fc domain.
All IgG molecules are actively transported across
the placenta via the Fc receptor, IgG1 being most
efficiently transferred. This transfer is therefore
highest for infliximab and adalimumab, low for
etanercept and extremely low for certolizumab
(diffusion rather than active transport) as it lacks the
Fc domain. Placental transfer begins at 14 weeks and
increases to delivery with maximal transfer in the last
four weeks of pregnancy.29,30
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Conclusion
Women with underlying autoimmune disease should
receive pre-pregnancy counselling. This includes
advice on contraception, and often a switch to drugs
that control disease and minimise harm to the fetus.

Active disease in pregnancy is associated with adverse
pregnancy outcomes. Breastfeeding is often possible.
Close postpartum follow-up is important as many
autoimmune diseases can flare during this period.
Kathy Paizis has done research funded by UCB Australia
(manufacturer of certolizumab).
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SELF-TEST
QUESTIONS
True or false?
3. A weekly dose of
methotrexate to control
rheumatoid arthritis can
continue until the third
trimester of pregnancy.
4. Calcineurin inhibitors,
such as ciclosporin,
should be stopped at
least three months
before a planned
pregnancy.
Answers on page 113
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