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Chronic inflammatory rheumatic diseases frequently
affect women of the reproductive age. For these women
family planningis an important issue in their life, yet this
issue is characterized by a lot of concerns and conflicting
information for both patients and doctors. To control dis-
ease activity and prevent joint or organ damage, a long-
term immunosuppressive therapy is necessary in these
patients. However, treatment during pregnancy concerns
both, mother and unborn child. A pregnant woman with
a chronic inflammatory rheumatic disease will always
chose treatment with a pregnancy-compatible drug that
shows a convincing safety profile for her and her unborn
child. Disease activity and medication (like non-steroidal
antirheumatic drugs or prednisolone) can have a nega-
tive influence on fertility and pregnancy outcome [1]. On
the other hand, pregnancy can influence disease activity
in a positive way (e.g. rheumatoid arthritis — RA) or in
a negative way (e.g. axial spondyloarthritis — axSpA) [2].

For the management of patients with rheumatic dis-
eases who plan to become pregnant, both, disease activ-
ity and therapeutic regimen have to be taken into consid-
eration. In general, pregnancy can be planned in case of
a stable inactive disease and in case of pregnancy-com-
patible drugs. The only biologic drugs that are regarded
compatible with pregnancy are TNF inhibitors (TNFi) [3].
Based on the time of TNFi use during pregnancy, different
points need to be considered. For the use of TNFi in the
first trimester of pregnancy, the question arises whether
TNFi increase the risk of miscarriage or malformation. In
their systematic literature review the European League
against Rheumatism (EULAR) analyzed the outcome of
2492 pregnancies exposed to TNFi [3]. No increased rate
of miscarriages or congenital malformations could be
found among those TNFi exposed pregnancies [3]. Ac-
cordingly, a recent systematic review and meta-analysis
could not find an increased risk of miscarriages or mal-
formation comparing TNFi users versus non-users [4]. For

the use of TNFi in the second or third trimester of preg-
nancy, the potential of transplacental passage needs to
be looked at. During the second and third trimester, 1gG1
molecules are actively transported from the maternal cir-
culation to the fetal circulation via binding to the neona-
tal Fc receptor on trophoblast cells [5]. The transport is
most intense during the third trimester resulting in neo-
natal IgGl levels that often exceed those of the mother.
The different molecular structure of TNFi (etanercept, in-
fliximab, adalimumab, golimumab and certolizumab) ac-
counts for the differences in their transplacental transfer.
Etanercept is a soluble fusion protein. Infliximab, adali-
mumab and golimumab are monoclonal IgG1 antibodies
specific for TNF-a.. Certolizumab pegol is a pegylated
Fc-free anti-TNF-a Fab’fragment which lacks the Fc moi-
ety and thereby prevents its binding to placental FcRn.
The binding affinity to the neonatal Fc receptor on pla-
cental trophoblast cells is highest for complete monoclo-
nal antibodies such as infliximab and adalimumab, low
for etanercept and absent for certolizumab [6]. Accord-
ingly, the continuation of infliximab or adalimumab in the
third trimester of pregnancy result in therapeutic levels
in the newborn’s cord blood that exceed the drug levels
in the peripheral blood of their mothers [7, 8]. Maternal
IgG1 has a prolonged half-life in the newborn, according-
ly infliximab administered throughout the third trimester
of pregnancy can still be detected in the serum of infants
for up to 6-12 months following in-utero exposure [9, 10].
The data for certolizumab and etanercept given to a preg-
nant patient during the third trimester show that only
very low levels are found in the cord blood of the neonate
for etanercept and below detection to minimal levels are
found for certolizumab [5]. More data on the pharmaco-
kinetic of certolizumab when given during pregnancy has
been investigated recently in a prospective multicenter
postmarketing study and will soon be available.
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Follow-up data of the children’s health after in-
tra-uterine exposure to TNFi are still limited. Possible
risks for the exposed children are infection and response
to vaccination, especially live vaccines. Most data, in-
cluding systematic reviews, could not show an increased
risk of infection in the first year of life in the offspring of
mothers who received TNFi during pregnancy [5]. How-
ever, in case of a combination therapy of the complete
monoclonal TNFi adalimumab and infliximab and thio-
purine in pregnant women with inflammatory bowel
disease the relative risk for infection in exposed infants
can be elevated as compared to TNFi monotherapy [10].
In can be expected that this aspect would be different
for certolizumab since the transplacental transfer is
completely different compared to adalimumab and in-
fliximab, yet data on the long-term follow-up of certoli-
zumab exposed infants are lacking.

With regard to vaccination in children exposed to
TNFi before gestational week 22, the normal vaccination
program can be followed [3]. In children exposed to TNFi
during the late second or third trimester it is recom-
mended to wait 6 months following birth before admin-
istering any live vaccines (like BCG) [3].

Together, TNFi are the best studied biologics in preg-
nancy. They do not increase the risk for miscarriages or
congenital malformations and therefore, appear rea-
sonably safe if used during the first half of pregnancy.
Due to low rate of transplacental passage, etanercept
and certolizumab may be considered for use throughout
pregnancy if indicated [3].
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