


Table 5 Consensus on statements and expert opinion on use of biologic drugs in clinical practice in pregnant and lactating patients

Pregnancy Breast feeding

Drug
Statement on compatibility of drug with
pregnancy based on evidence

Percentage of
agreement with
statement

Expert opinion
on use of drug
in clinical
practice (%)*

Statement on
compatibility of drug with
breast feeding based on
evidence

Percentage of
agreement with
statement

Expert opinion
on breast feeding
and medication
(%)†

Infliximab Current evidence indicates no increased rate
of congenital malformations; infliximab can
be continued up to gestational week 20; if
indicated, it can be used throughout
pregnancy

100 Infliximab is compatible
with breast feeding

100

Adalimumab Current evidence indicates no increased rate
of congenital malformations; adalimumab can
be continued up to gestational week 20; if
indicated, it can be used throughout
pregnancy

100 Adalimumab is compatible
with breast feeding

100

Golimumab Current evidence does not indicate an
increased rate of congenital malformations;
because of limited evidence, alternative
medications should be considered for
treatment throughout pregnancy

100 Golimumab is compatible
with breast feeding

94

Etanercept Current evidence indicates no increased rate
of congenital malformations; etanercept can
be continued up to gestational week 30–32;
if indicated, it can be used throughout
pregnancy

100 Etanercept is compatible
with breast feeding

100

Certolizumab Current evidence indicates no increased rate
of congenital malformations; certolizumab
can be continued throughout pregnancy

100 Certolizumab is compatible
with breast feeding

94

Rituximab Current evidence indicates no increased rate
of congenital malformations; in exceptional
cases it can be used early in gestation; with
use at later stages of pregnancy clinicians
should be aware of the risk of B cell depletion
and other cytopenias in the neonate

100 No data exist regarding
rituximab in breast milk,
therefore rituximab should
be avoided in breast feeding

80

Anakinra Current evidence does not indicate an
increased rate of congenital malformations;
anakinra can be used before and during
pregnancy when there are no other well
studied options available for treatment

100 No data exist regarding
anakinra in breast milk,
therefore anakinra should
be avoided in breast feeding

88

Ustekinumab Current evidence does not indicate an
increased rate of congenital malformations;
because of limited evidence, alternative
medications should be considered for
treatment throughout pregnancy

100 No data exist regarding
ustekinumab in breast milk,
therefore ustekinumab
should be avoided in breast
feeding

75

Tocilizumab No statement can be made in regard to safety
during pregnancy due to scarce
documentation; treatment with tocilizumab is
therefore best avoided

100 No data exist regarding
tocilizumab in breast milk,
therefore tocilizumab should
be avoided in breast feeding

69

Abatacept No statement can be made in regard to safety
during pregnancy due to scarce
documentation; treatment with abatacept is
therefore best avoided

94 No data exist regarding
abatacept in breast milk,
therefore abatacept should
be avoided in breast feeding

75

Belimumab Current evidence does not indicate an
increased rate of congenital
malformations; because of limited evidence,
alternative medications should be considered
for treatment throughout pregnancy

100 No data exist regarding
belimumab in breast milk,
therefore belimumab should
be avoided in breast feeding

82

*As an expert in the field.
I would recommend the drug in the same way as if the patient was not pregnant.
I would only recommend the drug if I feared at least moderate disease activity in its absence.
I would only recommend the drug if I feared at least severe disease activity in its absence.
I would never recommend the drug in pregnancy.

†As an expert in the field.
I would recommend the drug in the same way as if the patient did not breastfeed.
I would only recommend the drug if I feared at least moderate disease activity in its absence.
I would only recommend the drug if I feared at least severe disease activity in its absence.
I would never recommend the drug while the woman was breast feeding.
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There was 90–100% agreement between experts of the task
force with the statements on compatibility of antirheumatic
drugs during pregnancy. However, much less agreement was
achieved for the use of each drug in clinical practice. In the
statements, emphasis was placed on congenital malformations
whereas in the propositions for clinical use other considerations
come into play including personal experience with a given drug,
pharmacological properties of drugs, national preferences, avail-
ability of drugs in certain countries and legal issues. Statements
on lactation were restricted to compatibility, and included no
detailed advice on timing, short-term discontinuation of breast
feeding or discarding milk on days of drug administration. As a
consequence, great heterogeneity in regard to clinical practice
among experts was observed (tables 4 and 5). This reflects the
insufficient documentation in the field as well as the propensity
to discourage patients in need of therapy from breast feeding
although a flexible schedule would allow more women to breast-
feed. Lactating mothers may have the opposite view, and would
rather breast-feed than receive medications for active disease.
Faced with a paucity of studies, pharmacological properties of
drugs may act as a guide for decision to allow breast feeding
even when there is scarce or no documentation (table 3).
Non-ionised and lipophilic agents with a low molecular weight
are the most likely to be transferred into breast milk. Highly
protein-bound drugs or agents with high molecular weight are
unlikely to cross extensively into breast milk.74 Term neonates,
older or partially breastfed babies are usually at low risk for side
effects of drugs in breast milk. Breast feeding is particularly
important for premature and very low birthweight babies,
however, no studies on this subgroup and the risks they may
encounter by exposure to drugs in breast milk are available.

Studies on the long-term effects of drugs administered during
pregnancy and/or breast feeding on child health and develop-
ment are scarce, and often of low quality (see online supplemen-
tary table S7). The data available for azathioprine, ciclosporin
and dexamethasone do not indicate immunosuppression in
exposed children or raise special concern in regard to physical
or neurological development (see online supplementary table
S7). By contrast, biologics with extensive placental transfer
achieving high serum levels in the child when administered after
gestational week 30, might increase the risk of postnatal infec-
tion. Children exposed to biologics only before week 22 can
receive vaccinations according to standard protocols including
live vaccines. Children exposed at the late second and during
the third trimester can follow vaccination programmes, but
should not receive live vaccines in the first 6 months of life.
When available, measurement of child serum levels of the bio-
logic in question could guide the decision for or against a live
vaccine.

The strengths of this study include the extensive SLR, inclu-
sion of until now unpublished pharmacovigilance and registry
data, and evaluation of data by experts from different special-
ties. Limitations of the study are the great variability in quality
of reports in the literature and in registries. There is variety in
disease indications and drug dosage. Assignment of an adverse
pregnancy outcome to a particular drug can be influenced by
confounders. Disease type, disease activity during pregnancy,
extent of systemic inflammation and organ involvement,
comorbidities, and concomitant drug therapy may all contribute
to negative outcomes. When combinations of immunosuppres-
sive and cytotoxic drugs are used defined pregnancy outcomes
cannot be assigned to each of these classes of drugs separately.
For recently approved biologics the adverse effect of concomi-
tant use of MTX confounds the rate of miscarriages and of

congenital malformations occurring after first trimester exposure
in unintended pregnancies (table 5). In studies without carefully
matched non-exposed control groups it is difficult to separate
adverse drug effects from the above-mentioned confounders.
Control groups are lacking in a majority of reports. The malfor-
mation rate is nearly always reported for live birth but does not
include information on miscarriages or terminations. Therefore
malformation rates are best derived from studies that include
comparator groups of women with the same disease unexposed
to the drug under consideration as well as non-exposed healthy
pregnant women.

Treating a pregnant woman with RDs during pregnancy and
lactation is a challenge since the well-being of two individuals,
the mother and her child, has to be considered. Decisions on
therapy during pregnancy and lactation have often been con-
founded by medical and legal concerns.75 The general cautious
attitude to drug treatment during pregnancy and lactation has
resulted in the withholding of necessary therapy, often at con-
siderable risk for mother and child.75 Updating of knowledge in
the field and dissemination of new insights is therefore of great
importance in order to ensure implementation into daily prac-
tice and counselling. A publication based on SLR and available
registry data is a first step that must be followed by dissemin-
ation of the new data through congresses, conferences, work-
shops and educational courses that include all types of
healthcare providers (HCPs). Dissemination should target
national societies of specialists in rheumatology, internal medi-
cine, gynaecology and obstetrics, family medicine, paediatrics
and pharmacology as well as national teratology information
services. Disseminating the data through internet accessible web-
sites would reach a large audience of the different HCPs who
care for patients with RDs. Ideally the new insights should also
be communicated to the patients at congresses, conferences and
via national patient associations. Information needs on child-
bearing issues are great in women with RDs.76 There is a con-
siderable gap in written material and educational resources that
could meet this need. Development of evidence-based informa-
tion on drugs in pregnancy/lactation, tailored for the lay public
and accessible on the internet, would help patients make
informed decisions.

RECOMMENDATIONS FOR FUTURE RESEARCH
Despite various international efforts, there is still limited evi-
dence on the safety of a substantial number of drugs in preg-
nancy and lactation. The following are points for a research
agenda:
1. All pharmaceutical companies should give academic institu-

tions access to data on drug exposure during pregnancy and
lactation from long-term extension studies of randomised
trials and from registries. Independent assessment of the
available data would be crucial.

2. Current initiatives for establishing pregnancy registers should
be continued on a long-term and international basis.
Specifically for the more recently licensed drugs, data collec-
tion should be intensified. Individual pregnancy registers are
not likely to yield enough exposure and observation time to
draw valid conclusions. Therefore, joint approaches among
several countries which enable collaborative data analyses
are recommended. EULAR could be an umbrella organisa-
tion for the harmonisation of approaches in establishing
pregnancy registries.

3. Data collection should follow a protocol and be prospective,
starting in early pregnancy or preferably when a pregnancy
is planned and with high follow-up rates throughout
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pregnancy, lactation and during at least the 1st year of life of
the child. Studies should include comparator groups of
disease-matched women and their children unexposed to the
drug under consideration as well as non-exposed healthy
pregnant women.

4. The major gap in the documentation of transfer of drugs
into human breast milk and the effect of drugs in breastfed
children, including risk groups of premature and very low
birthweight children, requires new and detailed studies.

CONCLUSION
Management of female patients with RDs during pregnancy and
lactation requires weighing risks of withholding treatment from
the mother against any risk to the fetus/child via exposure to
drugs during pregnancy or breast feeding. Restrictions in use
apply for the few proven teratogenic drugs and the large pro-
portion of medications for which insufficient safety data for the
fetus/child are available. The points to consider presented in this
review show that, in spite of limitations, effective drug treat-
ment of active RD is possible with reasonable safety for the
fetus/child during pregnancy and lactation.
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