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abstract
treatment of inflammatory rheumatic diseases and control of disease activity have considerably improved after 

the introduction of biologic therapy over a decade ago. The safety profile of biologic therapy in the preconception 
 period as well as during pregnancy and lactation is neccessary to consider when planning the treatment of young 
 female patients.

neither the Food and drug administration agency nor the european Medicines agency have declared biologic 
therapy safe during pregnancy. Both the european league against rheumatism and the British society for rheuma-
tology proposed guidelines for the treatment of female rheumatology patients during pregnancy and lactation, and the 
american college of rheumatology is currently developing guidelines for the therapeutic approach during pregnancy. 
on the other hand, there are numerous publications of pregnancy outcomes in patients treated with biologic therapy, 
with a small number of adverse effects.

We analyzed the modalities of biologic therapy and pregnancy outcomes in patients treated at our department, 
during planned and unplanned pregnancies. our results do not differ from the literature published to date. among the 
patients described here, 15 were treated with an inhibitor of tumor necrosis factor-α and one with an il-6 inhibitor 
during or just before pregnancy. only 2 patients stopped biologic therapy in compliance with the guidelines. of the 16 
aforementioned patients, 3 had to undergo medically-induced abortion; one patient because of a severe fetal malfor-
mation and the other two patients because they had been treated with conventional disease-modifying antirheumatic 
drugs, which are contraindicated during pregnancy.

Keywords: rheumatic diseases – drug therapy; pregnancy complications – drug therapy; antirheumatic agents 
– therapeutic use; Biological products – therapeutic use; tumor necrosis factor-alpha – antagonists and inhibitors; 
antibodies, monoclonal, humanized – therapeutic use; pregnancy outcome

Sažetak
Biološka se terapija primjenjuje u liječenju upalnih reumatskih bolesti posljednjih desetak godina čime se znatno 

unaprijedila kontrola aktivnosti bolesti. sigurnost primjene biološke terapije u pretkoncepcijskom razdoblju te tijekom 
trudnoće i laktacije veoma je važna pri planiranju liječenja mladih bolesnica.

ni američka agencija za hranu i lijekove ni europska agencija za lijekove do danas nisu nijedan biološki lijek 
proglasile sigurnim u trudnoći. europska liga protiv reumatizma i Britansko reumatološko društvo predložili su 

Reumatizam 2019;66(1):10–25  
https://doi.org/10.33004/reumatizam-66-1-2

proFeSSional paper STRUČNI RAD

mailto:marijaandrassy@gmail.com
http://doi.org/10.33004/reumatizam-66-1-2
http://creativecommons.org/licenses/by-nc-nd/4.0/legalcode


Reumatizam 2019;66(1):10–25 11

Bakula M. et al. Biologic therapy and pregnancy – a tertiary center experience Professional paper

 smjernice za liječenje reumatoloških bolesnica tijekom trudnoće i laktacije, dok američko reumatološko društvo tre-
nutačno izrađuje smjernice za terapijski pristup u trudnoći. s druge strane, objavljeni su mnogi radovi o ishodima 
trudnoća u bolesnica liječenih inhibitorima faktora tumorske nekroze i drugom biološkom terapijom, s malim brojem 
neželjenih ishoda.

cilj je ovog rada bila analiza primjene biološke terapije u bolesnica koje su planirano ili neplanirano zanijele za 
vrijeme liječenja u našoj ustanovi te ishoda tih trudnoća. naši se rezultati ne razlikuju od dosad objavljene literature. 
petnaest prikazanih bolesnica primalo je jedan od blokatora tumorske nekroze-α, a jedna bolesnica blokator interleu-
kina-6 tijekom trudnoće ili neposredno prije začeća. samo su dvije bolesnice poštovale preporučeni minimalni period 
od obustave terapije do začeća. od navedenih 16 bolesnica 3 su imale medicinski indiciran prekid trudnoće: jedna 
zbog teške malformacije ploda, a dvije zbog terapije konvencionalnim lijekovima koji modificiraju bolest, a kontrain-
dicirani su u trudnoći.

Ključne riječi: reumatske bolesti – farmakoterapija; komplikacije u trudnoći – farmakoterapija; antireumati-
ci – terapijska uporaba; Biološki lijekovi – terapijska uporaba; Čimbenik tumorske nekroze alfa – antagonisti i inhibi-
tori; Humanizirana monoklonksa protutijela – terapijska uporaba; ishod trudnoće

INTRoDUcTIoN
during the last 20 years, advances in molecular biol-

ogy, pharmacology, and understanding of the immune 
system have yielded novel therapies targeted against 
specific factors involved in the pathogenic mechanisms 
of autoimmune diseases. Biologic therapy has given a 
new perspective to a large number of patients and has 
significantly improved disease control. physicians in-
troduce biologic therapy after an inadequate effect of 
conventional synthetic disease-modifying antirheu-
matic drugs (csdMards).

The incidence of inflammatory rheumatic diseases is 
high in women of reproductive age. The safety profile 
of biologic therapy in the preconception period, as well 
as during pregnancy and lactation, is highly important 
and an ongoing concern during treatment planning for 
young female patients.

as yet, neither the Food and drug administration 
(Fda) nor the european Medicines agency (eMa) 
have confirmed biologic therapy as safe during preg-
nancy. tumor necrosis factor alpha inhibitors (tnFis), 
the interleukin (il)-1 receptor antagonist (anakinra), 
and the il-12 blocker (ustekinumab) have been labeled 
as risk category B by the Fda; animal reproduction 
studies have failed to demonstrate a risk to the fetus, 
but there are no controlled human studies. The il-6 
inhibitor (tocilizumab, tcZ), anti-cd20 monoclonal 
antibody (rituximab, rtX), lymphocyte t stimulation 
modulator (abatacept), as well as the B-cell activating 
factor inhibitor (belimumab) have been labeled as risk 
category c drugs; animal reproduction studies have 
shown adverse effects as well as increased rates of mis-
carriage and neonatal death after administration of 
higher doses.

resarch and data on the safety profile of the afore-
mentioned therapeutics in pregnant patients are too 
scarce to yield valid conclusions. randomized clinical 
trials cannot be designed or carried out due to ethical 
issues. Therefore, observations are based on various 

UVoD
tijekom posljednjih dvadeset godina napretci u 

 molekularnoj biologiji, farmakologiji i razumijevanju 
imunosnog sustava pridonijeli su razvoju nove terapije 
usmjerene na čimbenike uključene u patogenetski 
 mehanizam autoimunosnih bolesti. Biološka terapija 
pružila je novu perspektivu mnogim bolesnicima i 
znatno unaprijedila kontrolu bolesti. liječnici ju uvode 
nakon nezadovoljavajućeg učinka konvencionalnih 
 lijekova koji modificiraju tijek bolesti (engl. Conventio-
nal synthetic disease-modifying antirheumatic drug – 
csdMard).

incidencija upalnih reumatskih bolesti velika je u 
žena reproduktivne dobi. Zbog toga je sigurnost pri-
mjene biološke terapije u pretkoncepcijskom razdoblju 
te tijekom trudnoće i dojenja veoma važna i aktualno 
je pitanje pri planiranju liječenja mladih bolesnica.

ni američka agencija za hranu i lijekove (engl. Food 
and Drug Administration – Fda) ni europska agencija 
za lijekove (engl. European Medicines Agency – eMa) 
još nisu proglasile nijedan biološki lijek sigurnim u 
trudnoći. Fda je klasificirala inhibitore faktora tumor-
ske nekroze-α (tnFi), antagonist receptora interleuki-
na (il) 1 (anakinra) te blokator il-12 (ustekinumab) u 
skupinu kategorije rizika „B“. to znači da testiranja na 
životinjama nisu dokazala njihovu štetnost u trudnoći, 
dok kontroliranih ispitivanja u ljudi nema. inhibitor 
il-6 (tocilizumab), monoklonsko protutijelo anti-cd20 
(rituksimab), modulator stimulacije limfocita t (aba-
tacept) te inhibitor faktora aktivacije limfocita B (beli-
mumab) svrstani su u kategoriju „c“, što znači da su 
provedena ispitivanja na životinjskim modelima poka-
zala povećanu učestalost pobačaja i smrti novookoće-
ne mladunčadi nakon izloženosti visokim dozama.

podatci i istraživanja o sigurnosti primjene navede-
nih lijekova u trudnica nisu dovoljni da bi se mogao 
donijeti valjan zaključak. randomizirani klinički po-
kusi ne mogu biti ustrojeni ni provedeni zbog etičkih 
razloga. podatci se stoga dobivaju iz retrospektivnih 
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retrospective studies which have been performed since 
the introduction of biologic therapy. so far, there has 
been a substantial amount of published research on 
pregnancy outcomes in patients treated with tnFi, 
with only a small number of adverse events (1–5).

The aim of our research was to analyze the applica-
tion of biologic therapy in patients with planned or un-
planned pregnancy treated at our clinic and the out-
comes of these pregnancies.

PATIeNTS AND MeThoDS
This research was designed as a retrospective obser-

vational non-interventional study.
data on female patients born after 1962 were ex-

tracted from the list of patients treated with biologic 
therapy from january 1, 2003 to september 30, 2017 
(520 patients in total). after analyzing the patient re-
cords, we found a total of 18 female patients who were 
on biologic therapy just before or during pregnancy. 
The biologics had been introduced because of rheuma-
toid arthritis (ra; n=9), ankylosing spondylitis (as, 
n=2), seronegative spondiloarthropathy (snsa, n=2), 
psoriatic arthritis (psa, n=2), juvenile idiopathic ar-
thritis (jia, n=1), adult-onset still’s disease (n=1), and 
castleman disease (n=1).

The patients included in this study were treated with 
tnFis (infliximab (iFX), etanercept (eta), adalim-
umab (ada), golimumab (gol)) and the il-6 blocker 
tcZ. all patients were treated with generic biologic 
therapy and not with biosimilars.

according to the period of therapy cessation, the pa-
tients were divided into three groups (table 1): 1. two 
patients discontinued biologic therapy 6 months be-
fore conceiving; 2. five patients discontinued biologics 
just before conceiving; 3. eleven patients were on bio-
logic therapy during pregnancy.

it is worth noting that all information on patient 
compliance and regularity of medication taking as well 
as on the discontinuation of therapy (not just biologics, 
but also conventional therapy and glucocorticoids) 
was based on patient reports with the assumption that 
they were correct.

ReSUlTS
Patients who discontinued biologic therapy 
according to treatment guidelines

two patients stopped taking biologic therapy 6 
months before conceiving. Both of them were treated 
with gol for as.

a patient born in 1987 had been treated for Hla-
B27 positive as with radiologic signs of sacroileitis 
since age 13. she was on csdMards (sulphasalzine 
(ssZ), chloroqine) along with glucocorticoids (gc) 
and nonsteroidal anti-inflammatory drugs (nsaids) 

ispitivanja koja se provode od uvođenja bioloških lije-
kova u kliničku praksu. objavljeni su mnogi radovi o 
ishodima trudnoća u bolesnica liječenih tnFi-jem, s 
malim brojem štetnih događaja (1 – 5).

cilj je ovog rada bio utvrditi udio i opisati bolesnice 
koje su planirano ili neplanirano zanijele za vrijeme li-
ječenja biološkom terapijom u našoj ustanovi te ishode 
tih trudnoća.

BoleSNIce I MeToDe
ovo je ispitivanje ustrojeno kao retrospektivno, op-

servacijsko, neintervencijsko ispitivanje.
iz popisa bolesnika koji su primali biološku terapiju 

u razdoblju od 1. siječnja 2003. godine do 30. rujna 
2017. godine (ukupno 520 bolesnika) prikupljeni su 
podatci o bolesnicama rođenima 1962. godine i poslije. 
uvidom u povijesti bolesti izdvojeno je 18 bolesnica 
koje su primale biološku terapiju neposredno prije ili 
tijekom trudnoće radi liječenja reumatoidnog artritisa 
(ra, n = 9), ankilozantnog spondilitisa (as, n = 2), 
 seronegativne spondiloartropatije (snsa, n = 2), psori-
jatičnog artritisa (psa, n = 2), juvenilnog idiopatskog 
artritisa (jia, n = 1), stillove bolesti u odrasloj dobi  
(n = 1) i castlemanove bolesti (n = 1).

Bolesnice uključene u ispitivanje liječene su tnFi- 
-jevima (infliksimab (iFX), etanercept (eta), adali-
mumab (ada), golimumab (gol)) i blokatorom il-6 
(tcZ). sve su bolesnice liječene izvornim lijekovima, a 
ne njihovim biološki sličnim inačicama.

s obzirom na vrijeme prekida biološke terapije, bole-
snice su podijeljene u tri skupine (tablica 1.). prvu sku-
pinu činile su dvije bolesnice koje su zbog planiranja 
trudnoće biološku terapiju prekinule 6 mjeseci prije 
začeća prema smjernicama za biološke lijekove. u dru-
goj skupini bilo je pet bolesnica koje su terapiju preki-
nule neposredno prije začeća, dok je u trećoj skupini 
bilo jedanaest bolesnica koje su primale biološku tera-
piju u vrijeme začeća i tijekom trudnoće.

informacije o redovitom uzimanju lijekova prema 
uputama, kao i o prestanku njihova uzimanja (biološ-
kih lijekova, konvencionalne terapije i glukokortiko-
steroida) prikupljene su iz iskaza bolesnica s pretpo-
stavkom da su točne.

ReZUlTATI
Bolesnice koje su prekinule biološku terapiju prije 
začeća prema smjernicama za liječenje

dvije bolesnice prekinule su terapiju biološkim lije-
kom 6 mjeseci prije začeća, obje boluju od as-a i obje 
su primale simponi (gol).

prva bolesnica, rođena 1987. godine, boluje od as-a 
pozitivnog na Hla-B27 s radiološkim znakovima 
 sakroileitisa od 13. godine. tijekom 11 godina bila je 
na terapiji dMard-ima (sulfasalazinom (ssZ) i klo-
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Table 1. patients treated with biologic therapy before and/or during pregnancy
Tablica 1. Bolesnice liječene biološkom terapijom prije i/ili u vrijeme trudnoće

No.
R.br.

Year of 
birth

Godina 
rođenja

Diagnosis
Dijagnoza

Year of 
pregnancy

Godina 
trudnoće

Age during 
pregnancy

Dob u 
vrijeme 

trudnoće

Biologic 
therapy
Biološka 
terapija

Start of 
biologic 
therapy
Početak 
biološke 
terapije

Disease activity
Aktivnost bolesti

Pregnancy 
number

R.br. 
trudnoće

Pregnancy outcomes and comments
Ishodi trudnoće i napomene

1) planned therapy cessation 6 months before pregnancy / planirani prekid biološke terapije 6 mjeseci prije trudnoće

1 1987. as 2017. 30 simponi 
(gol) 2014. Basdai 1,6 1 Healthy child born full term

Zdravo dijete u terminu

2 1977. as 2013. 36 simponi 
(gol) 2011. Basdai 4,6 1 no data

nema podataka

2) last administration of biologic therapy shortly (less than a month) before pregnancy / posljednja doza biološkog lijeka primjenjena neposredno pred začeće

3 1981. ra 2010. 26 remicade 
(iFX) 2003. / 1

twins born full term, one died of sepsis 
at 2 weeks, the other healthy

Blizanci u terminu, jedan u 2. tj života 
preminuo zbog sepse, 2. blizanac zdrav

4 1972. ra 2013. 41 enbrel 
(eta) 2009. das28-se 3,65 2 Healthy child born full term

Zdravo dijete u terminu

5 1979. ra 2010. 31 enbrel 
(eta) 2006. das28-se 1,64 1 Healthy child born full term

Zdravo dijete u terminu

6 1972. ra 2012. 40 enbrel 
(eta) 2011. / 1 Healthy child born full term

Zdravo dijete u terminu

7 1989. psa, spa 2017. 32 simponi 
(gol) 2015. Basdai 4,4 1 Healthy child born full term

Zdravo dijete u terminu

8 1974. ra 2012. 38 remicade 
(iFX) 2012. das28-se 2,84 1 Healthy child born full term

Zdravo dijete u terminu

3) Biologic therapy given during pregnancy / Biološka terapija tijekom trudnoće

9 1995. psa 2014. 19 remicade 
(iFX) 2010. / 1 Medically-induced abortion (at 10 w.)

Medicinski opravdan pobačaj u 10. tj

10 1993. jia 2008. 16 enbrel 
(eta) 2007. / 1 Healthy child born full term

Zdravo dijete u terminu

11 1988. M. 
castelmann 2017. 29 roactemra 

(tcZ) 2016. / 4

Healthy child born full term
Zdravo dijete u terminu

Habitual abortions (3 times),  
conceived by ivF

Habitualni pobačaji (3x),  
zanijela metodom ivF

12 1989. still 
adultorum 2015. 27 roactemra 

(tcZ) 2011. das28-se 0,5 1 Healthy child born full term
Zdravo dijete u terminu

13 1986. ra 2017. 31 enbrel 
(eta) 2016. Basdai 3.1 1 Healthy child born full term

Zdravo dijete u terminu

14 1980. ra 2016. 36 remicade 
(iFX) 2014. das28-se 2,13 1 Healthy child born full term

Zdravo dijete u terminu

15 1995. ra, Hla 
B27+ 2016. 22 enbrel 

(eta) 2015. Basdai 1,1
das28-se 1,13 1 Healthy child born full term

Zdravo dijete u terminu

16 1987. ra, spa 1. 2015.
2. 2017.

1. 28
2. 30

1. remicade 
(iFX)

2. enbrel 
(eta)

2014. 1. das28-se 4,46
2. das28-se 3,2

1
2

1. abortion (spina bifida)
1. pobačaj (spina bifida)

2. Healthy child born full term
2. Zdravo dijete u terminu

17 1983. ra 2016. 33 roactemra 
(tcZ) 2014. das28-se 1,53 1 spontaneous abortion (at 7 w.)

spontani pobačaj u 7. tj

18 1988. psa 2014. 26 Humira 
(ada) 2009. dapsa 22,4 1 Medically-induced abortion (at 7 w.)

Medicinski opravdan pobačaj u 7. tj

for 11 years. treatment with gol started after clinical 
impairment with a Basdai score of 7.9, and as the dis-
ease soon went into persistent remission (Basdai 0.9 
in 12/2011), there was no need for analgesic therapy. 
The patient started planning pregnancy in 2016 and 
therefore was advised to discontinue biologic therapy. 

rokinom), uz glukokortikoide (gk) i nesteroidne anti-
reumatike (nsar). Zbog pogoršanja kliničke slike 
(Basdai 7,9) započeto je liječenje simponijem uz 
znatno poboljšanje nakon druge primjene lijeka (u 
prosincu 2011., Basdai 0,9) te perzistentnu remisiju, 
bez potrebe za analgeticima. Bolesnica je 2016. počela 
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six months later, she conceived. The as reactivated 
during pregnancy, with a maximum Basdai score of 
6.2. The pregnancy proceeded without complications, 
delivery was on term, and the baby was healthy and 
had a normal neonatal development.

a patient born in 1977 was diagnosed with as when 
she was 27. gol was introduced due to persistent ac-
tive disease. after a year on biologic therapy, the as 
went into remission and the patient started planning 
pregnancy. she conceived 6 months after discontinu-
ing biologic therapy, in 4/2013. The last follow-up at 
our clinic was in 1/2014, in the 39th gestational week. 
The patient was scheduled for a cesarean section be-
cause of the underlying disease. afterwards, we lost 
contact with the patient and there is no available medi-
cal data, neither on the course of the delivery nor on 
the further disease development.

Patients who discontinued biologic therapy  
just before pregnancy

There were five patients who stopped taking biologic 
therapy just before conception.

a patient born in 1981 had had seropositive ra since 
she was 10. treatment with iFX started 10 years after the 
disease was diagnosed and the patient had been on bio-
logic therapy during the following 7 years, along with 
methotrexate (MtX) and gc permanently. in 4/2010 
the last dose of iFX was administered and right after-
wards the patient conceived twins. during pregnancy 
she was on gc 6 mg daily along with paracetamol and 
folic acid, but the ra mildly exacerbated. The pregnan-
cy went without complications and delivery was on term 
in 1/2011. unfortunately, one child died of sepsis 2 
weeks after. The other twin was helathy, with no signs of 
infection or other complications.

a patient born in 1972 had had persistent active ra 
since she was 34. after 3 years of therapy with lefluno-
mide (leF) and gc, eta was introduced and csd-
Mard continued. several months later the disease 
was well controlled with a das 28-esr score of 4.41 
and remained stable during the next 3 years. an un-
planned pregnancy was discovered in 1/2014, in the 
same month the patient received the last dose of eta. 
since the patient had not been taking leF for a longer 
period of time, a termination of pregnancy was not 
considered. The patient delivered a healthy baby on 
term. eta was reintroduced one year later, after the 
patient stopped breastfeeding.

a patient born in 1979 had been treated for ra since 
age 23. in the first year of the disease she was treated 
with MtX and gc, but ada was soon introduced. 
despite the therapy, disease activity remained high. 
Therefore, three years later the patient was started on 
eta, and better disease control was achieved. in 2010 
the therapy with eta and MtX was discontinued be-

planirati trudnoću te joj je savjetovano da prekine tera-
piju. Zanijela je šest mjeseci nakon prekida primjene 
simponija. tijekom trudnoće bolest se počela pogor-
šavati, s maksimalnim rezultatom Basdai-ja od 6,2. 
sama trudnoća protekla je bez komplikacija i bolesnica 
je u terminu rodila zdravo dijete koje se normalno 
 razvijalo u novorođenačkom razdoblju.

druga bolesnica, rođena 1977. g., boluje od as-a od 
27. godine. Zbog perzistirajuće aktivne bolesti bolesni-
ca je započela terapiju simponijem. nakon godinu 
dana biološke terapije i zadovoljavajuće remisije bole-
sti prekinuta je primjena simponija zbog planiranja 
trudnoće. Bolesnica je zanijela 6 mjeseci nakon preki-
da terapije, u travnju 2013. godine. na posljednjoj 
 kontroli, u siječnju 2014., bolesnica je bila u 39. tjednu 
uredne trudnoće, koja se planirala dovršiti carskim 
 rezom zbog osnovne bolesti. poslije se bolesnica nije 
javljala na kontrolu niti postoji nama dostupna me-
dicinska dokumentacija o porođaju i daljnjem tijeku 
bolesti.

Bolesnice koje su posljednju dozu biološke terapije 
primile neposredno prije začeća

u ovoj je skupini pet bolesnica u kojih je biološka 
terapija prekinuta neposredno prije začeća.

treća bolesnica, rođena 1981. godine, boluje od se-
ropozitivnog ra od 10. godine. primjena remicadea 
(iFX) započela je 10 godina nakon postavljene dija-
gnoze te ga je bolesnica uzimala tijekom idućih 7 godi-
na, uz metotreksat (MtX) i gk trajno. u travnju 2010. 
primijenjena je posljednja doza biološkog lijeka, nakon 
čega je bolesnica neposredno zanijela blizance. tije-
kom trudnoće uzimala je gk u dozi od 6 mg na dan uz 
paracetamol i folnu kiselinu; pratila se blaga egzacer-
bacija bolesti. trudnoća je protekla uredno i dovršena 
je u terminu, u siječnju 2011. jedno je novorođenče 
preminulo 2 tjedna nakon rođenja zbog sepse, a drugo 
je dijete zdravo, bez težih infekcija i drugih komplika-
cija u razvoju.

Četvrta bolesnica, rođena 1972., boluje od perzisti-
rajućeg aktivnog ra od 34. godine. nakon 3 godine 
terapije leflunomidom (leF) i gk-om uvedena je i pri-
mjena enbrela (eta). nekoliko mjeseci poslije bolest 
je bila u zadovoljavajućoj kontroli (das 28-se 4,41), 
uz postupno poboljšanje tijekom iduće 3 godine. u 
 siječnju 2014. bolesnica je neplanirano zanijela, mjesec 
dana nakon posljednje doze enbrela. Budući da bole-
snica već dulje vrijeme nije uzimala leF, prekid trud-
noće nije bio razmatran. Bolesnica je rodila zdravog 
dječaka u terminu. terapija enbrelom nastavljena je 
godinu dana poslije, nakon prestanka dojenja.

peta bolesnica, rođena 1979., započela je liječenje 
ra u 23. godini. prvih godinu dana primala je MtX i 
gk kojima je zatim pridodana Humira (ada), no bez 
većeg učinka na aktivnost bolesti. tri godine poslije u 
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cause the patient started planning pregnancy. never-
theless, a minimum safety period from therapy cessa-
tion to pregnancy had not been reached because the 
patient conceived within a month. The pregnancy pro-
ceeded without complications and disease activity re-
mained low with gc 10 mg daily. delivery was on term 
and the baby was healthy. in 4/2011, because of ra 
relapse, eta was reintroduced.

a patient born in 1972 was diagnosed with high-ac-
tivity ra when she was 27 and soon eta was intro-
duced. according to the medical records, she stopped 
taking biologic therapy just before conceiving, in 
3/2012. The pregnancy was without complications. 
during the whole pregnancy the patient was on gc 10 
mg daily and the ra was in remission. she underwent 
cesarean section in term and a healthy child was born. 
postpartum recovery and neonatal development were 
without complications.

a patient born in 1989 was diagnosed with snsa 
when she was 25. a year later, gol was introduced 
and the disease went into stable remission. two years 
after, biologic therapy was discontinued because of 
planned in-vitro fertilization. two months later (in 
1/2017) the patient conceived. The pregnancy was 
without complications and the patient delivered by ce-
sarean section in the 35th gestational week. The child 
was healthy (apgar 10/10) and further neonatal devel-
opment was normal.

Patients who were on biologic therapy  
at the time of conception and during pregnancy

The last patient group comprised 11 patients who 
were on biologic therapy during pregnancy, with two 
of them also taking csdMards (MtX and leF).

a patient born in 1974, with a history of addiction, 
had been treated for ra since she was 23. during 2009 
she was on methadone and concomitant therapy with 
ribavirin and pegilated interferon due to hepatitis c, 
which soon went into remission. For a long period of 
time she was on csdMards, first ssZ and then MtX, 
and gc permanently. The patient received the first 
dose of iFX 15 years after ra was established. it was 
later discovered that she had been taking only 5 mg of 
MtX weekly instead of the prescribed 15 mg weekly. 
The biologic therapy induced substantial clinical im-
provement (das28-esr score 2.84) and the patient 
was on iFX every 8 weeks, following a standard proto-
col. at every biologic therapy application, a thorough 
clinical examination was conducted and every time the 
patient reported regular menstrual cycles. in 2/2013, 
before the 9th aplication of iFX, the attending physician 
suspected pregnancy. The patient was promptly re-
ferred to a gynecologist who confirmed a pregnancy of 
31 weeks. Fetal ultrasound did not reveal any malfor-
mations. The biologic therapy, as well as MtX, was in-

terapiju je uveden enbrel kojim je postignuta bolja 
kontrola bolesti. terapija enbrelom i Mt-om preki-
nuta je 2010. zbog planiranja trudnoće, no nije ispu-
njen uvjet sigurnog razdoblja stanke od terapije: bole-
snica je zanijela isti mjesec. trudnoća je protekla bez 
komplikacija, s niskom aktivnosti bolesti uz terapiju 
gk-om u dozi od 10 mg na dan. Bolesnica je rodila 
zdravo dijete u terminu. u travnju 2011. nastavljena je 
terapija enbrelom zbog relapsa ra.

šesta bolesnica, rođena 1972., boluje od ra visoke 
aktivnosti od 27. godine, zbog čega je uvedena terapija 
enbrelom. u medicinskoj dokumentaciji zabilježeno je 
da je prekinula biološku terapiju neposredno prije 
 začeća, u ožujku 2012. trudnoća je protekla uredno. 
tijekom cijele trudnoće bolesnica je uzimala terapiju 
gk u dozi od 10 mg na dan i bolest je bila u remisiji. 
carskim rezom rodila je zdravo dijete u terminu. posli-
jeporođajni tijek i razvoj djeteta bili su uredni.

sedmoj bolesnici, rođenoj 1989., postavljena je dija-
gnoza snsa u 25. godini, a godinu dana poslije započe-
to je liječenje simponijem. uz terapiju je bolest bila u 
stabilnoj remisiji. dvije godine poslije liječenje sim-
ponijem obustavljeno je radi planiranog postupka pot-
pomognute oplodnje te je bolesnica nakon dva mjese-
ca, u siječnju 2017., zanijela. trudnoća je protekla bez 
komplikacija i carskim je rezom u 35. tjednu rođeno 
zdravo dijete (apgarina indeksa 10/10) koje je uredno 
napredovalo.

Bolesnice koje su uzimale biološku terapiju  
u vrijeme začeća i tijekom trudnoće

u posljednju skupinu spada jedanaest bolesnica koje 
su primale biološku terapiju u vrijeme začeća i tijekom 
trudnoće, a dvije od njih uzimale su i dMard (MtX 
i leF).

osma bolesnica, s anamnezom ovisnosti, rođena 
1974. g., liječi se zbog ra od 23. godine. tijekom 2009. 
liječena je metadonom te ribavirinom i pegiliranim 
 interferonom zbog hepatitisa c koji je otad u remisiji. 
niz godina bolesnica je liječena primjenom dMard-a, 
prvo ssZ-a, a zatim MtX-a uz gk trajno. Bolesnica je 
primila prvu dozu remicadea 15 godina nakon po-
stavljene dijagnoze ra. naknadno se saznaje da je bo-
lesnica, umjesto propisanih 15 mg na tjedan, uzimala 
MtX u dozi od 5 mg na tjedan. uz biološku terapiju 
došlo je do jasnoga kliničkog poboljšanja (das 28-se 
2,84) te je remicade primjenjivan prema standardnom 
protokolu svakih 8 tjedana. tijekom cijelog perioda li-
ječenja bolesnica je navodila da ima redovite men-
strualne cikluse. pri kliničkom pregledu u veljači 2013., 
prije 9. primjene lijeka, pregledom trbuha postavljena 
je sumnja na trudnoću. Hitnim ginekološkim pregle-
dom u klinici za ženske bolesti i porode potvrđena je 
trudnoća u 31. tjednu. ultrazvučni pregled nije otkrio 
nikakve malformacije ploda. odmah su prekinute bio-
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stantly discontinued and the patient was on gc through-
out the rest of the pregnancy. The patient delivered in 
4/2013, at home, in the 36th gestational week. The new-
born was healthy and with no complications in the fur-
ther neonatal development. after ablactation in 5/2013, 
iFX was reintroduced, along with MtX and gc. nev-
ertheless, the patient was soon lost to follow-up.

a patient born in 1995 was diagnosed with psa 
when she was 15. shortly after psa was established, she 
was started on iFX in another (pediatric) institution. 
she had been receiving biologic therapy for 4 years 
without pause. Throughout that time she had also been 
on leF. at the first visit to our clinic, within transition 
to adult rheumatology, pregnancy was suspected and 
confirmed by ultrasound. application of iFX and leF 
was instantly discontinued. even though it was an un-
planned pregnancy at a very early stage (less than 10 
weeks) which started while the patient was on therapy 
with leF, termination of pregnancy was medically in-
dicated. in 6/2014 biologic therapy with iFX was con-
tinued.

a patient born in 1993 was diagnosed with jia when 
she was 3. Medical records from a pediatric rheumatol-
ogy clinic showed that she had been on MtX until 
2008 and that the last dose of eta was administered in 
7/2009. The same month the patient delivered a healthy 
baby, after a normal pregnancy, without complications. 
since 2009 she has been in follow-up at our clinic and 
in 2/2010 eta was reintroduced.

a patient born in 1988 had been in hematologic fol-
low-up for multicentric castleman disease. The disease 
was well controlled with low doses of gc. according to 
the medical documentation, high titres of anticardio-
lipin igM antibodies were permanently present in pa-
tient’s serum and, despite prophylactic therapy with 
low-molecular-weight heparin, she had three habitual 
abortions in the first trimester of pregnancy (2nd and 3rd 
weeks). in 1/2017, a consultation at our clinic was held 
to consider treatment options in a potential pregnancy. 
tcZ was introduced as induction therapy during the 
ivF procedure and then discontinued in the first tri-
mester of pregnancy. The patient was 21 weeks preg-
nant when this paper was finished and by that time no 
complications in the fetal development had been de-
scribed.

a patient born in 1989 was diagnosed with adult 
still’s disease when she was 21. she was treated with 
tcZ during the following 4 years. The last dose was 
administered in 9/2015, when the patient was 4 weeks 
pregnant. The pregnancy proceeded without complica-
tions and the patient delivered a healthy baby in 6/2016. 
Further postpartal recovery as well as neonatal devel-
opment was normal.

a patient born in 1986 was diagnosed with snsa 
when she was 29. after 9 months of therapy with ada, 

loška terapija i terapija MtX-om, a liječenje je nastav-
ljeno samo primjenom gk i analgeticima. početkom 
travnja 2013. g. bolesnica je u 36. tjednu trudnoće kod 
kuće rodila zdravo dijete koje se normalno razvijalo, 
bez komplikacija. u bolesnice je u svibnju 2013.,  nakon 
ablaktacije, nastavljena primjena remicadea, MtX-a i 
gk, no nedugo zatim izgubljena je iz praćenja.

deveta bolesnica, rođena 1995., boluje od psa od 
15. godine. odmah nakon postavljene dijagnoze zapo-
četa je terapija remicadeom u drugoj (pedijatrijskoj) 
ustanovi. terapiju je primala četiri godine bez stanke. 
uz to je redovito uzimala i leF. pri prvom pregledu u 
našoj klinici, u sklopu tranzicijske ambulante i potre- 
be prelaska na adultnu reumatologiju, postavljena je 
 sumnja na trudnoću koja je i potvrđena ultrazvučnim 
pregledom. primjena remicadea i leF-a odmah je 
prekinuta. Budući da je bila riječ o ranoj i neplaniranoj 
trudnoći (manje od 10 tjedana) te da je do začeća došlo 
uz terapiju leF-om, medicinski je bio indiciran prekid 
trudnoće. u lipnju 2014. nastavljena je primjena remi-
cadea.

deseta bolesnica, rođena 1993., započela je liječenje 
jia u 3. godini. iz povijesti bolesti pedijatrijske reuma-
tološke klinike vidljivo je da je MtX prestala uzimati 
2008., a posljednja doza enbrela primijenjena je u srp-
nju 2009. isti je mjesec bolesnica rodila zdravo dijete, a 
trudnoća je protekla uredno. od 2009. kontrolira se  
u našoj klinici. enbrel je ponovo uveden u terapiju u 
veljači 2010.

jedanaesta bolesnica, rođena 1988., pod redovitom 
je kontrolom hematologa zbog multicentričnog oblika 
castlemanove bolesti. Bolest je bila dobro kontrolirana 
niskim dozama gk. u medicinskoj dokumentaciji bi-
lježe se trajno pozitivna antikardiolipinska protutijela 
razreda igM u visokom titru te habitualni pobačaji (tri 
zaredom) u prvom tromjesečju trudnoće (2. i 3. tje-
dan) usprkos profilaktičkoj terapiji niskomolekular-
nim heparinom. u siječnju 2017. zatražen je konzili-
jarni pregled reumatologa zbog pitanja terapije u trud-
noći. uvedena je roactemra (tcZ) kao indukcijska 
terapija za pripremu trudnoće i predviđenog postupka 
potpomognute oplodnje. primjena tcZ-a prekinuta je 
u prvom tromjesečju. u vrijeme pisanja ovog rada 
 bolesnica je bila u 21. tjednu trudnoće, koja je dotad 
protjecala bez komplikacija u razvoju ploda.

dvanaesta bolesnica, rođena 1989. g., boluje od sti-
llove bolesti od 21. godine. liječena je roactemrom 
tijekom četiri godine. posljednja primjena lijeka bila je 
u rujnu 2015., kada je terapija obustavljena zbog otkri-
vene trudnoće od četiri tjedna. u lipnju 2016., nakon 
uredna tijeka trudnoće, u terminu je rođeno zdravo 
dijete, a poslijeporođajni tijek bio je bez komplikacija i 
u djeteta i u majke.

trinaesta bolesnica, rođena 1986. g., boluje od snsa 
od 29. godine. nakon 9 mjeseci terapije Humirom pri-
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a pregnancy of 4 weeks was discovered and biologic 
therapy discontinued. The patient delivered a healthy 
baby on term and there were no complications in the 
further neonatal development. since there were no 
signs of disease activity, biologic therapy was not rein-
troduced.

a patient born in 1980 was diagnosed with ra and 
treated with iFX. Because of disease remission a year 
after the introduction of biologic therapy, MtX was 
stopped. during a regular follow-up in 1/2016, a preg-
nancy of 4 weeks was discovered and iFX discontin-
ued. a healthy baby was born in term, after a normal 
pregnancy without complications. There was no need 
for reintroducing biologic therapy, since the ra re-
mained in remission.

a patient born in 1995 was diagnosed with ra and 
was Hla-B27 positive. she was treated with eta. The 
last dose of biologic therapy was administered in the 
8th week of gestation, in 12/2016. The patient delivered 
a helathy baby in term (39th week) after a short hospi-
talization due to premature rupture of membranes. 
The labor was induced but there were no postpartum 
complications.

a patient born in 1987 started receiving iFX 10 years 
after she was diagnosed with ra. The last dose of bio-
logic therapy was administered in 4/2015 and the same 
month the patient conceived. unfortunately, in the 28th 
week of gestation an abortion had to be induced, be-
cause of spina bifida and severe brain malformation in 
the fetus. a month later, iFX was reintroduced. due to 
high disease activity, after 3 months the patient was 
switched to gol, and 6 months later she was switched 
to eta. The patient conceived again in 2/2017 and 
therapy with eta was continued until the end of the 1st 
trimester. in 10/2017 the patient delivered a healthy 
baby by cesarean section.

a patient born in 1983 was diagnosed with ra and 
treated with iFX. after the 5th application of therapy, in 
6/2016, treatment was temporarily stopped because of 
a Bartholin gland inflammation. at follow-up at the 
gynecologist 2 weeks later, a pregnancy of 6 weeks was 
discovered. unfortunately, the patient had a spontane-
ous miscarriage the next week. she then conceived in 
4/2017 and delivered a healthy baby by cesarean sec-
tion in term.

a patient born in 1988 was diagnosed with psa. sev-
en years later, biologic therapy was introduced. The pa-
tient was started on ada. Because of persistent infec-
tions, a switch to iFX had been attempted, but soon 
discontinued due to primary inefficiency. eta was 
then introduced, but the patient soon developed cuta-
neous side-effects. in 2014 ada was reintroduced and 
three months later a pregnancy was discovered. since 
the patient had been on MtX permanently during the 
prior 2 years, an abortion was medically advised. since 
1/2015 the patient has been treated with ustekinumab.

mjena tog lijeka obustavljena je zbog novootkrivene 
trudnoće od četiri tjedna. trudnoća je protekla uredno 
i bolesnica je rodila zdravo dijete u terminu. u bolesni-
ce nije došlo do aktivacije bolesti nakon trudnoće pa 
biološka terapija nije nastavljena.

Četrnaesta bolesnica, rođena 1980. g., boluje od ra 
i liječena je remicadeom. Zbog dobre kontrole bolesti 
prekinut je MtX godinu dana nakon uvođenja biološ-
ke terapije. pri redovitoj kontroli u siječnju 2016. utvr-
đena je trudnoća u trajanju od četiri tjedna, zbog čega 
je obustavljena primjena remicadea. trudnoća je pro-
tekla bez komplikacija i bolesnica je rodila zdravo dije-
te u terminu. nakon porođaja biološka terapija nije 
nastavljena.

petnaesta bolesnica, rođena 1995. g., liječila se en-
brelom zbog ra uz pozitivan Hla-B27. primjena lije-
ka prekinuta je u 8. tjednu trudnoće, u prosincu 2016. 
u 39. tjednu trudnoće bolesnica je hospitalizirana 
zbog otjecanja plodne vode, induciran je porođaj te je 
rođeno zdravo dijete. poslijeporođajni tijek i u majke i 
djeteta bio je uredan.

šesnaesta bolesnica, rođena 1987. g., počela je pri-
mati remicade 10 godina nakon postavljene dijagnoze 
ra. posljednju dozu biološkog lijeka primila je u trav-
nju 2015. i isti je mjesec zanijela. u 28. tjednu trudnoće 
učinjen je medicinski indiciran prekid trudnoće zbog 
spine bifide i teške nerazvijenosti mozga ploda. Mjesec 
dana poslije nastavljena je terapija remicadeom. na-
kon tri mjeseca, zbog visokoaktivne bolesti, bolesnica 
je prebačena na simponi, a zatim je 6 mjeseci poslije, 
ponovo zbog neučinkovitosti, u bolesnice terapija pro-
mijenjena u enbrel. Bolesnica je ponovo zanijela u 
 veljači 2017., a terapija enbrelom nastavljena je do 
 kraja prvog tromjesečja. u listopadu 2017. bolesnica je 
rodila zdravog dječaka carskim rezom.

sedamnaesta bolesnica, rođena 1983. g., liječena je 
remicadeom zbog ra. nakon pete primjene lijeka, u 
lipnju 2016., lijek je privremeno obustavljen zbog  
upale Bartholinove žlijezde. na kontrolnome gineko-
loškom pregledu 2 tjedna poslije utvrđena je trudnoća 
u trajanju od šest tjedana, no već je u sedmom tjednu 
trudnoća završila spontanim pobačajem. Bolesnica je 
ponovo zanijela u travnju 2017., a carskim je rezom u 
terminu rodila zdravo dijete.

osamnaesta bolesnica, rođena 1988. g., boluje od 
psa. sedam godina nakon dijagnoze započeta je pri-
mjena biološke terapije. prvotno je terapijski uvedena 
Humira, a zbog stalno prisutnih infekcija pokušao se 
uvesti remicade koji se pokazao primarno nedjelotvo-
ran. Zatim je uveden enbrel, ali bolesnica je ubrzo do-
bila kožne nuspojave. terapija Humirom ponovo je 
uvedena 2014., a tri mjeseca poslije ustanovljena je 
trudnoća. Budući da je bolesnica tijekom prethodne 
dvije godine trajno uzimala MtX, savjetovan je medi-
cinski opravdan prekid trudnoće. od siječnja 2015. bo-
lesnica prima ustekinumab.
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DIScUSSIoN
There are numerous publications describing the ef-

fects of biologic therapy and csdMards on the course 
and outcomes of pregnancy. to date, the Fda and 
eMa have not declared biologic agents safe during 
pregnancy or lactation (6–11). The pharmaceutical in-
dustry recommends avoiding biologic therapy during 
this period. nevertheless, there are many reports and 
literature reviews with results showing no greater inci-
dence of adverse effects of such a therapy in pregnant 
patients. (1–5, 12–17) systematic literature reviews 
highlight the effects of other factors on pregnancy out-
comes, such as disease activity and patients’ comor-
bidities, which have not yet been thoroughly reviewed. 
(18, 19) given that among biologic agents today tnFis 
have been in the longest use for the treatment of auto-
immune diseases, the experience with tnFi applica-
tion in pregnancy is also the greatest. Most of the re-
ports on tnFi therapy during pregnancy have not as-
sociated the treatment with adverse effects. some pub-
lications raise questions about the association of this 
therapy with higher incidences of congenital malfor-
mations such as the vacterl syndrome (vertebral 
defects, anal atresia, cardiac defects, tracheoesophageal 
fistula, renal anomalies, limb abnormalities), (20, 21) 
but the aforementioned analyses are doubious due to 
methodological errors. (21, 22)

The patients described here have been treated with 
tnFis (eta, iFX, gol, ada) and the il-6 blocker 
(tcZ) during or just before pregnancy.

tnFis exist as monoclonal antibodies (iFX, ada, 
gol, certolizumab-pegol (cZp)) or as fusion proteins 
(eta). Monoclonal antibodies consist of human im-
munogloblin g1 Fc fragments (except for cZp) and 
Fab fragments, which bind to the tnF-α molecule. de-
pending on the type of Fab fragment, monoclonal an-
tibodies used today can be chimeric (e.g., iFX, rtX), 
humanized (e.g., tcZ), or human (e.g., gol, ada). it 
is well-known that only the igg antibody significantly 
crosses the human placenta. during the first two tri-
mesters, fetal concentrations of igg molecules are low 
in the umbilical cord, while their transfer through the 
placenta rapidly increases in the third trimester of 
pregnancy. (23) The igg1 subclass of immunoglobu-
lins is transferred most efficiently across the placenta. 
(24) although according to the Fda all tnFis belong 
to the risk category B, the minimum recommended 
time for treatment cessation before pregnancy differs 
from one tnFi to the other. Therefore, for gol and 
iFX the recommended period is 6 months, for ada 5 
months, and for eta 3 weeks. (7–11) nevertheless, ac-
cording to the recommendations of the european 
league against rheumatism (eular), treatment 
with iFX, ada, and gol should be discontinued 
around the 20th gestational week, while therapy with 

RASPRAVA
u mnogim su radovima opisani učinci biološke tera-

pije, kao i terapije temeljnim antireumaticima na tijek i 
ishod trudnoće. Fda i eMa nisu proglasile nijedan 
biološki lijek sigurnim u vrijeme trudnoće i laktacije  
(6 – 11). proizvođači bioloških lijekova preporučuju 
izbjegavanje takve terapije u tom razdoblju. ipak, 
 mnogi izvještaji i pregledi literature ne pronalaze veću 
incidenciju neželjenih događaja u trudnoći u bolesnica 
na biološkoj terapiji (1 – 5, 12 – 16). u sistematskim 
pregledima literature napominje se da ishod trudnoće 
ovisi i o drugim faktorima, pogotovo o aktivnosti 
osnovne bolesti i komorbiditetima trudnice, te da nji-
hov utjecaj na tijek trudnoće često nije dovoljno raz-
motren (17, 18). Među danas dostupnom biološkom 
terapijom tnFi se najdulje primjenjuje u liječenju au-
toimunosnih bolesti pa stoga i postoji najviše iskustva 
u njegovoj primjeni tijekom trudnoće. neki radovi 
upozoravaju na moguću povezanost ove terapije s 
 većom incidencijom kongenitalnih malformacija kao 
što je sindrom vacterl (engl. vertebral defects, anal 
atresia, cardiac defects, tracheo-esophageal fistula, renal 
anomalies, and limb abnormalities) (19, 20), no nave-
dena su istraživanja dovedena u pitanje zbog metodo-
loških pogrešaka (20, 21).

prikazane su bolesnice tijekom trudnoće ili nepo-
sredno prije začeća liječene primjenom tnFi-ja (eta, 
iFX, gol, ada) te blokatorom il-6 (tcZ).

lijekovi koji blokiraju tnF-α proizvode se kao mo-
noklonska protutijela (infliksimab, golimumab, adali-
mumab, certolizumab-pegol (cZp)) ili kao fuzijski 
proteini (etanercept). Monoklonska protutijela sastoje 
se od Fc-regije (izuzev cZp-a) ljudskog imunoglobuli-
na g1 (igg1) te Fab-dijela koji veže molekulu tnF-α. 
ovisno o načinu proizvodnje Fab-dijela, monoklonska 
protutijela koja se danas rabe u reumatologiji mogu 
biti kimerična (npr., infliksimab, rituksimab), huma-
nizirana (kao blokator il-6 (tcZ)) ili humana (npr., 
golimumab, adalimumab). poznato je da jedino protu-
tijelo igg prolazi kroz uteroplacentalnu barijeru. u 
prva dva tromjesečja trudnoće fetalne su koncentracije 
molekula igg u pupkovini niske, dok se u trećem tro-
mjesečju njihov transport kroz placentu naglo poveća-
va (22). upravo je podskupina imunoglobulina igg1 ta 
koja se najbolje transportira kroz posteljicu (23). iako 
je čitava skupina tnFi-ja svrstana u kategoriju rizika 
„B“ prema Fda, minimalno preporučeno razdoblje od 
prestanka uzimanja lijeka do začeća razlikuje se za po-
jedine lijekove. tako je to razdoblje za golimumab i 
 infliksimab 6 mjeseci, za etanercept 3 tjedna, a za ada-
limumab 5 mjeseci (7 – 11). prema preporukama eu-
ropske lige protiv reumatizma (eular), pak, terapiju 
iFX-om, ada-om i gol-om valja obustaviti oko 20. 
tjedna gestacije, dok se primjena eta može nastaviti 
do 32. tjedna (18). ovdje je potrebno izdvojiti cZp, po-
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eta can be continued up to the 32nd week of gestation. 
(19) The last approved tnFi, cZp, used for the treat-
ment of ra (2009), as, and psa (2013), has to be sin-
gled out. This humanized monoclonal antibody differs 
from other tnFis in its pegilated Fab fragment and 
absence of the Fc region. pegilation enhances the solu-
bility of cZp, prolongs its half-life, and reduces its im-
munogenicity. Furthermore, because it lacks an Fg-re-
gion, this monoclonal antibody cannot bind to the 
neonatal Fc receptor (Fcrn) and consequently does 
not actively cross the placenta. (25, 26) in a recently 
published paper on pregnancy outcomes in 625 pa-
tients treated with cZp (every patient receiving cZp 
during the first trmester and one third of the patients 
receiving cZp during the whole pregnancy), no in-
crease in the incidence of adverse events has been re-
ported, compared to the healthy population. (27) There 
are studies comparing the concentration of each tnFi 
(iFX, ada, eta, and cZp) in the umbilical cord and 
neonatal peripheral blood of neonates whose mothers 
had been exposed to biologic therapy during pregnan-
cy. (28, 29, 30) concentrations of iFX and ada were 
significantly higher in the umbilical cord than in the 
mother’s serum (iFX by 160% and ada by 153%). at 
the same time, concentration of cZp in the umbilical 
cord was slightly higher than in the mother’s serum (by 
3.9%). Moreover, iFX and ada were traceable in the 
neonatal blood up to 6 months after cessation of the 
mother’s treatment, while the concentrations of cZp 
were undetectable. (29) according to the eular 2016 
recommendations, cZp application is possible during 
the whole pregnancy due to its molecule size and low 
bioavailability, as well as to a decreased utero-placental 
transfer. treatment is also compatible with breastfeed-
ing. (19)

eta is a genetically engineered fusion protein which 
consists of two identical tnF-α soluble receptor mol-
ecules (tnFr2) bound to an igg1 Fc fragment. (8, 31) 
in most of the reports published to date there was no 
association of eta treatment with adverse prgnancy 
outcomes. nevertheless, some reports question the ef-
fect of eta on the occurrence of fetal malformations 
(such as the aforementioned vacterl). (32, 33) 
There is no strict instruction for a safe interval between 
the last application and conception. in the official 
product information it is advised to stop treatment 
with eta at least 3 weeks before conceiving, since it 
crosses the placenta and is secreted into breast milk. it 
is also advised not to vaccinate babies within 16 weeks 
after their mother had the last drug application. (8) 
still, according to the last eular recommendations 
for the therapy of pregnant patients, eta can be safely 
administered until the 30th to 32nd gestational week and 
even during the whole pregnancy if the disease activity 
is high. it is safe during breastfeeding due to its low 

sljednji odobreni lijek iz skupine tnFi-ja koji se pri-
mjenjuje za liječenje ra od 2009., a za liječenje as-a i 
psa od 2013. ovo humanizirano monoklonsko protu-
tijelo razlikuje se od ostalih tnFi-ja prema pegilira-
nom Fab-odsječku, dok mu Fc-regija nedostaje. pegila-
cija poboljšava topljivost lijeka i produljuje mu poluži-
vot te smanjuje njegovu imunogeničnost. nadalje, 
zbog nedostatka Fc-regije ovo monoklonsko protutije-
lo ne može se vezati za neonatalni Fc-receptor (Fcrn) 
te ne prolazi aktivno kroz posteljicu tijekom trudnoće 
(24, 25). nedavno objavljeni rad o ishodima 625 trud-
noća žena koje su bile liječene primjenom cZp-a (u 
svih majka u prvom tromjesečju, a u trećine njih tije-
kom cijele trudnoće) ne opisuje povećanu učestalost 
neželjenih događaja u usporedbi sa zdravom populaci-
jom (26). objavljena su ispitivanja koja su uspoređiva-
la koncentraciju pojedinih tnFi-ja (iFX, ada, eta i 
cZp) u pupkovini i perifernoj krvi novorođenčadi 
majka koje su bile izložene biološkoj terapiji tijekom 
trudnoće (27 – 29). dok su koncentracije iFX-a i ada 
bile znatno više u pupkovini nego u majčinoj krvi (iFX 
160% i ada 153%), koncentracija cZp-a u pupkovini 
bila je tek za 3,9% viša od one u majčinoj krvi. nadalje, 
iFX i ada bili su mjerljivi u krvi novorođenčadi do 6 
mjeseci nakon prestanka terapije u majke, dok su kon-
centracije cZp-a bile nemjerljive (28). prema preporu-
kama eular-a iz 2016., primjena cZp-a moguća je 
tijekom cijele trudnoće zbog veličine molekule i niske 
bioraspoloživosti te smanjenog prijenosa kroz utero-
placentalnu barijeru, a primjena lijeka kompatibilna je 
i s dojenjem (18).

eta je fuzijski protein stvoren genetičkim inže-
njeringom koji se sastoji od dvije identične molekule 
topljivog receptora za tnF-α (tnFr2), vezane za Fc 
regiju humanog igg1. odobren je za liječenje ra, psa, 
poliartikularnoga juvenilnog idiopatskog artritisa, 
as-a i plak-psorijaze (8, 30). u većini objavljenih ra-
dova nije nađena poveznica primjene eta-e s neželje-
nim ishodima trudnoće, iako postoje neki izvještaji o 
malformacijama (već spomenuti sindrom vacterl) 
gdje se utjecaj navedenog lijeka dovodi u pitanje (31, 
32). ne postoji točna odrednica za sigurnosni interval 
od posljednje primjene do začeća. u službenom opisu 
lijeka savjetuje se prestanak terapije najmanje tri tjedna 
prije začeća te se upozorava na izlučivanje lijeka kroz 
posteljicu i u majčino mlijeko. savjetuje se ne cijepiti 
dojenčad u 16 tjedana od posljednje primjene lijeka  
u majke (8). ipak, prema posljednjim smjernicama 
eular-a za primjenu lijekova u trudnih bolesnica, 
eta se može sa sigurnošću primjenjivati do 30. ili 32. 
tjedna trudnoće, pa čak i tijekom cijele trudnoće ako je 
riječ o aktivnoj bolesti. siguran je pri dojenju zbog 
 niske bioraspoloživosti i veličine molekule (18). ni u 
jedne od prikazanih bolesnica koje su bile liječene 
eta-om neposredno prije začeća i za vrijeme trudno-
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bioavailability and size. (19) none of the patients de-
scribed here and treated with eta before or during 
pregnancy, presented with adverse pregnancy out-
comes or impairment in the neonatal development.

iFX is a chimeric human-mouse monoclonal anti-
body of the igg1 subclass, engineered by recombinant 
dna technology. it has the same affinity for both the 
soluble and transmembrane forms of tnF. according 
to the official drug instruction, treatment with iFX 
during pregnancy and breastfeeding is not advised, 
and a minimum period of 6 months without therapy is 
recommended. (9) some reports mention a minimum 
period of 2 months, due to its half-life. regarding ad-
verse pregnancy outcomes, there is no statistically sig-
nificant distinction between patients on iFX and the 
healthy population, apart from a few exceptions prob-
ably associated with concomitant dMard therapy. 
(19, 33) in fact, according to the newest eular guide-
lines, treatment with iFX is safe up to the 20th gesta-
tional week or longer, and there are no contraindica-
tions for iFX during breastfeeding. However, since 
there is a potential harmful effect on the neonatal im-
mune response, vaccination with live vaccines is con-
traindicated during the first 6 months after birth. Three 
of the patients described here were on iFX just before 
or during pregnancy. The patient who was on regular 
therapy with iFX (along with MtX weekly, although it 
is questionable whether the patient had been taking 
MtX and in what dose, since she later stated she had 
been taking 5 mg weekly instead of the prescribed 15 
mg weekly) carried out the pregnancy without compli-
cations and gave birth to a healthy baby in the 36th ges-
tational week.

ada is a recombinant completely human monoclo-
nal antibody of the igg1 subclass. it binds to the solu-
ble tnF-α molecule, thus blocking its interaction with 
the receptors. like other tnFis, it is a risk category B 
medication according to the Fda. ada crosses the 
placenta and consequently it can induce a risk of infec-
tions in newborns. The eMa recommended cessation 
of ada treatment at least 5 months prior to concep-
tion, as well as withholding newborns from live vac-
cines for 5 months after the mother had the last treat-
ment application. (10) according to the eular guide-
lines as well as the guidelines of the British society for 
rheumatology (Bsr), pregnant patients can be treated 
with ada up to the 20th gestational week or longer, 
and it is safe during breastfeeding. (19, 34) one of our 
patients had been taking ada until she was 4 weeks 
pregnant, and the pregnancy as well as fetal develop-
ment continued without complications.

gol is an igg1-κ human monoclonal antibody. it 
binds to soluble and transmembrane tnF-α. accord-
ing to the offical medication instructions, the eMa 
recommends discontinuation of gol 6 months before 

će nije bilo neželjenih učinaka na tijek trudnoće, kao ni 
na zdravlje novorođenčeta.

iFX je kimeričko humano-mišje monoklonsko pro-
tutijelo igg1 proizvedeno tehnologijom rekombinan-
tnog dnk, a veže se jednakim afinitetom za topljivi i 
transmembranski oblik tnF-α. prema službenim upu-
tama, ne savjetuje se uzimanje infliksimaba za vrijeme 
trudnoće i dojenja te se preporučuje prekid terapije 
minimalno 6 mjeseci prije začeća (9), no u literaturi se 
spominje i razdoblje od 2 mjeseca prije začeća, s obzi-
rom na poluvijek lijeka u organizmu. u pogledu štet-
nih učinaka na ishode trudnoće nema statistički zna-
čajne razlike između bolesnica liječenih iFX-om i 
zdrave populacije, osim nekoliko iznimaka koje se 
mogu povezati i s istodobnom primjenom dMard-a 
(19, 32). dapače, prema najnovijim eular-ovim 
smjernicama, iFX se smije davati bolesnicama do 20. 
tjedna trudnoće, pa i dulje, a siguran je i tijekom doje-
nja. ipak, upozorava se na potencijalni štetni učinak  
na imunosni odgovor novorođenčeta te je cijepljenje 
živim cjepivima kontraindicirano u prvih 6 mjeseci 
djetetova života. tri su prikazane bolesnice primale 
iFX neposredno prije ili za vrijeme trudnoće. Bolesni-
ca koja je do trećeg tromjesečja primala redovito iFX 
uz MtX (uz napomenu da se postavlja pitanje je li bo-
lesnica doista uzimala MtX i u kojoj dozi; prema nje-
zinim navodima, doza MtX-a bila je 5 mg na tjedan 
umjesto propisanih 15 mg) uredno je iznijela trudnoću 
te rodila zdravo dijete u 36. tjednu.

adalimumab je rekombinantno, potpuno humano 
monoklonsko protutijelo klase igg1. veže se s toplji-
vim tnF-α i tako blokira njegovu interakciju s recep-
torima. kao i ostali tnFi-ji, svrstan je u kategoriju ri-
zika „B“ prema Fda. adalimumab prolazi kroz poste-
ljicu i tako može dovesti do povišenog rizika od infek-
cije u djeteta. preporuka eMa-e jest da se prekine s 
primjenom ada-e najmanje 5 mjeseci prije začeća te 
da se dojenčad ne cijepi živim cjepivima 5 mjeseci od 
posljednje primjene lijeka u majke (10). prema najno-
vijim eular-ovim smjernicama i smjernicama Bri-
tanskoga reumatološkog društva (Bsr), ada se može 
davati bolesnicama do 20. tjedna trudnoće, pa i dulje, a 
siguran je i tijekom dojenja (18, 33). jedna prikazana 
bolesnica liječena je primjenom ada-e, a terapija je 
prekinuta u 4. tjednu trudnoće te su kasniji tijek trud-
noće i razvoj ploda protekli bez komplikacija.

golimumab je humano monoklonsko protutijelo 
igg1 κ. veže se s topljivim tnF-α, kao i s tnF-α veza-
nim na membranu. u službenom opisu lijeka eMa 
preporučuje prekinuti primjenu gol-a najmanje 6 
mjeseci prije začeća, a zbog izlučivanja lijeka kroz po-
steljicu i u majčino mlijeko dojenčad se ne smije cije-
piti živim cjepivima najmanje 6 mjeseci od posljednje 
primjene lijeka u majke (7). do danas se nije pokazao 
štetan učinak gol-a na razvoj ploda i tijek trudnoće, 
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pregnancy. Because gol crosses the placenta and is 
secreted into the mother’s milk, newborns cannot be 
vaccinated with live vaccines at least 6 months after the 
last treatment application in the mother. (7) adverse 
events in pregnancy and fetal development due to 
treatment with gol have not been described so far. 
nevertheless, because of the lack of information and 
experience, the eular advises avoiding gol treat-
ment in pregnancy. despite some authors’ suggestion 
that patients sholud not breastfeed within 6 months 
after the last treatment application, according to the 
eular guidelines gol treatment is compatible with 
breastfeeding. (19, 34) Three of our patients had been 
taking gol. two of them stopped therapy according 
to the guidelines, 6 months prior to conceiving, and 
the third stopped therapy 2 months before pregnancy. 
none of these patients experienced complications dur-
ing the pregnancy or further neonatal development.

tcZ is an igg1 humanized monoclonal antibody 
targeted against the il-6 receptor. unlike tnFi, it is 
classified as a risk category c medication; there is not 
enough information to assess its safety in pregnancy 
and breastfeeding. The recommended minimum peri-
od from therapy cessation to conception is 3 months. 
although research on the effect of tcZ in pregnancy is 
scarce, most of the papers do not report adverse events. 
(35, 36) still, there is not enough data to reach definite 
conclusions, as there is the matter of an increased 
number of spontaneous abortions in animal models. 
(37) given all of the reasons mentioned above, the eu-
lar advises withholding from tcZ just before or dur-
ing pregnancy. since there is also a lack of information 
on the concentration of secreted medication in breast 
milk, breastfeeding is not advised while on therapy. all 
three patients described here stopped taking tcZ at 
the time of conception. one patient delivered a healthy 
baby, another patient’s course of pregnancy has been 
without complications so far. The third patient had a 
spontaneous abortion in the 7th gestational week.

along with biologic therapy, csdMards are almost 
always concomitant therapy. The effect of different cs-
dMards on pregnancy and fetal development is well 
known and has been thorughly described. as stated in 
the eular and Bsr guidelines issued in 2016, csd-
Mards which are safe during pregnancy and lactation 
are ssZ, hydroxychloroqine and chloroqine, azathio-
prine, cyclosporine, and tacrolimus. Mycophenolate 
mofetil and tofacitinib should be discontinued 2 
months before conception because they increase the 
risk of fetal malformations. The latter two dMards 
are also not compatible with breastfeeding. cyclophos-
phamide (cYc) is teratogenic and, although it can be 
used exceptionally in the 2nd and 3rd trimesters, it is 
contraindicated in the first trimester of pregnancy. 
Breastfeeding is not advised while on therapy with 

no zbog manjka podataka i iskustva eular savjetuje 
izbjegavanje ove terapije tijekom trudnoće. iako neki 
autori preporučuju da žene koje primaju gol ne doje 
najmanje 6 mjeseci od posljednje primljene doze, 
 prema najnovijim smjericama eular-a, terapija 
gol-om kompatibilna je s dojenjem (18, 33). tri pri-
kazane bolesnice liječene su primjenom gol-a. dvije 
su bolesnice prekinule terapiju prema preporukama, 6 
mjeseci prije začeća, dok ju je treća prekinula 2 mjese-
ca prije začeća. u sve tri bolesnice nije bilo nikakvih 
komplikacija tijekom trudnoće i porođaja, kao ni u nji-
hove novorođenčadi.

tcZ je humanizirano monoklonsko protutijelo pot-
klase igg1. Za razliku od tnFi-ja, svrstan je u katego-
riju rizika „c“ prema Fda. nema dovoljno podataka 
za procjenu sigurnosti primjene lijeka u trudnoći i 
 dojenju. preporučeno minimalno razdoblje od pre-
stanka uzimanja lijeka do začeća jest 3 mjeseca. iako su 
istraživanja malobrojna, u većini radova nije nađena 
učestala pojava nepoželjnih ishoda trudnoće (34, 35). 
podataka ipak nema dovoljno za donošenje zaključaka 
pa ostaje otvoreno pitanje češćih spontanih pobačaja 
primijećenih na životinjskim modelima (36). prema 
smjernicama eular-a, savjetuje se izbjegavati pri-
mjenu tcZ-a neposredno prije i tijekom trudnoće. 
nedostaju podatci o koncentraciji izlučenog lijeka u 
majčinu mlijeku, zbog čega se savjetuje izbjegavati ovu 
terapiju za vrijeme dojenja (19). sve tri bolesnice pri-
kazane u ovom radu, koje su liječene tcZ-om, preki-
nule su terapiju nakon začeća. jedna bolesnica rodila je 
zdravo dijete, u druge se bilježi uredno napredovanje 
trudnoće. treća je bolesnica imala spontani pobačaj u 
7. tjednu trudnoće.

uz biološku terapiju bolesnice gotovo redovito uzi-
maju i terapiju nekim od konvencionalnih dMard-a, 
s različitim učinkom na tijek i ishod trudnoće. prema 
posljednjim preporukama eular-a i Bsr-a iz 2016., 
konvencionalni dMard-i koji se mogu davati u lije-
čenju tijekom trudnoće i dojenja jesu ssZ, hidroksiklo-
rokin i klorokin, azatioprin, ciklosporin i takrolimus. 
prema smjernicama, mikofenolat-mofetil i tofacitinib 
moraju se prekinuti 2 mjeseca prije začeća, zbog povi-
šenog rizika od malformacija, a nisu kompatibilni ni s 
dojenjem. ciklofosfamid je teratogen i kontraindiciran 
u 1. tromjesečju zbog povišenog rizika od razvoja 
malformacija ploda, no u iznimnim slučajevima može 
se davati u 2. i 3. tromjesečju. svakako se ne savjetuje 
dojiti uz ovu terapiju (18, 33). dvije su od prikazanih 
bolesnica tijekom trudnoće uzimale MtX i leF, koji 
su kontraindicirani u trudnoći. MtX je antagonist fol-
ne kiseline koji interferira s produkcijom purina. ima 
izrazita abortivna svojstva, a strukturne anomalije iza-
zvane MtX-om povezane su s vremenom kada se daje 
i dozom (> 10 mg na tjedan) (37). Zadržava se u orga-
nizmu od nekoliko tjedana do nekoliko mjeseci pa se 
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cYc. (19, 34) two of our patients were taking MtX 
and leF during pregnancy, although both csdMards 
are contraindicated in pregnant patients. MtX is a fo-
lic-acid antagonist and it interferes with purine pro-
duction. it is a potent abortifacient and MtX-induced 
structural anomalies are related to the time of admin-
istration and the dose given (>10mg/week). (38) given 
that its washout period is long and lasts from a few 
weeks to several moths, women (and men) taking 
MtX should use contraception during the therapy and 
up to 6 months after discontinuation. (39) as reported 
by spanish authors in 2009, the incidence of elective 
abortions was higher in women on MtX at the time of 
conception (18%), and the number of miscarriages be-
fore the 20th gestational week was also somewhat high-
er (23% vs 15%) than in healthy controls. (40) so far, 
there are no official instructions on whether pregnan-
cies started in patients on MtX should be artificially 
terminated or just closely monitored and MtX 
promptly discontinued. We described a case of a preg-
nant patient on MtX (and iFX) during the first two 
trimesters (at MtX 5 mg/week), without any adverse 
effects in either the mother or the child.

leF is contraindicated during pregnancy and lacta-
tion. The Fda has labeled it as a risk category X medi-
cation and therefore it should be either avoided as a 
treatment option in women of childbearing age, or 
taken along with contraception. The washout time for 
leF is extremely long and can last up to 2 years. This 
period can be reduced with cholestiramine; a terato-
genic effect is not expected when the plasma concen-
tration of the active metabolite is below 0.02 mg/l. a 
comparison of patients on cholestiramine who had 
been taking leF just before or at the time of concep-
tion with the healthy population yielded no significant 
differences concerning fetal malformations. (43, 44) 
We reported the case of a patient with an unplanned 
pregnancy who was taking leF and therefore had to 
undergo a medically induced abortion.

coNclUSIoN
our results are concordant with the reports pub-

lished in the medical literature to date. during preg-
nancy or at the time of conception, 15 of our patients 
had been taking one of the tnFis and 1 patient was on 
the il-6 blocker; the minimum advised period without 
therapy before conception was not achieved. only two 
patients, both receiving gol, complied with the offical 
recommendation and discontinued biologic therapy 6 
months prior to pregnancy. Both of them had normal 
pregnancies and delivered healthy babies. of the men-
tioned 16 patients, three had medically advised artifi-
cal abortions; in two cases because the patients were on 
X-labeled csdMards (MtX and leF) and the prob-
ability of a teratogenic effect was high. The third pa-

ženama (i muškarcima) na terapiji MtX-om preporu-
čuje kontracepcija tijekom uzimanja MtX-a do 6 mje-
seci nakon prestanka terapije (38). u radu španjolskih 
autora, objavljenom 2009. g., incidencija elektivnih po-
bačaja u žena koje su uzimale MtX tijekom začeća bila 
je veća (18%) nego u općoj populaciji, kao i broj spon-
tanih pobačaja prije 20. tjedna (u 23% naspram 15%) 
(39). Zasad nema točnih smjernica o tome treba li  
se trudnoća započeta uz MtX arteficijalno završiti ili 
valja samo promptno ukinuti terapiju, a trudnoću po-
zorno pratiti. opisali smo bolesnicu koja je uzimala 
MtX (uz iFX) u dozi od navodno 5 mg na tjedan tije-
kom prva dva tromjesečja trudnoće, bez neželjenih 
učinaka na trudnoću i dijete.

primjena leF-a kontraindicirana je u trudnoći i do-
jenju. prema Fda, riječ je o kategoriji „X“, stoga žene u 
reproduktivnoj dobi ne smiju uzimati leF bez isto-
dobne uporabe pouzdane kontracepcije. leF se iz-
nimno dugo zadržava u organizmu; vrijeme „ispiranja“ 
lijeka može trajati i do 2 godine. ovo se razdoblje može 
skratiti primjenom kolestiramina. teratogeni se uči-
nak ne očekuje pri koncentraciji aktivnog metabolita u 
plazmi nižoj od 0,02 mg/l (40, 41). u trudnica izlože-
nih leF-u neposredno prije trudnoće i za vrijeme za-
čeća nisu nađene znatnije razlike u razvoju fetalnih 
malformacija u usporedbi sa zdravom populacijom 
ako je učinjeno ispiranje lijeka kolestiraminom (42, 
43). u radu prikazana bolesnica neplanirano je zanijela 
za vrijeme uzimanja leF-a pa je zbog toga trudnoća 
arteficijalno prekinuta.

ZAKljUČAK
prikazani se rezultati ne razlikuju od rezultata objav-

ljenih u dostupnoj medicinskoj literaturi. od prikaza-
nih bolesnica njih 15 primalo je jedan od lijekova koji 
pripadaju skupini tnFi-ja i jedna je bolesnica uzimala 
blokator il-6 tijekom trudnoće ili neposredno prije za-
čeća, tj. minimalno razdoblje od prestanka primjene 
lijeka do samog začeća nije ostvareno. dvije su bo-
lesnice, obje liječene gol-om, poštovale navedeno 
minimalno razdoblje te je od posljednje primjene lije-
ka do začeća prošlo 6 mjeseci. obje su rodile zdravo 
dijete. od opisanih 16 bolesnica tri su imale medicin-
ski indiciran prekid trudnoće. dvije od njih uzimale su 
csdMard-e (MtX i leF), koji su zbog svojih terato-
genih karakteristika svrstani u kategoriju rizika „X“. 
treća je bolesnica uzimala iFX i prekinula je terapiju u 
vrijeme začeća, no medicinski je indiciran prekid trud-
noće zbog teških malformacija ploda, koje se ipak ne 
mogu sa sigurnošću povezati s iFX-om za koji se navo-
di da je siguran u primjeni tijekom trudnoće.

s obzirom na veliku prevalenciju upalnih reumat-
skih bolesti u bolesnica generativne dobi, potrebno je 
pažljivo planirati diferentnu terapiju da bi se izbjegli 
štetni učinci na reproduktivno zdravlje. nadalje, važno 
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tient was on iFX and discontinued it at the time of con-
ception. unfortunately, the pregnancy had to be termi-
nated because of severe fetal malformations. still, it is 
not possible to associate the occurrence of fetal malfor-
mations with iFX with certainty, since it has been re-
ported as relatively safe during pregnancy.

given that the prevalence of inflammatory rheumat-
ic disease is high in patients of childbearing age, care-
ful therapy planning is of utmost importance in order 
to avoid adverse effects and impairment of reproduc-
tive health. Furthermore, it is also necessary to con-
sider the treatment of male patients, as it affects family 
planning as well. The emphasis is on proper timing; 
rheumatic disase should be well under control and in a 
stable remission for a period of at least 3–6 months be-
fore pregnancy is attempted. neither the Fda nor the 
eMa have declared biologic therapy safe during preg-
nancy and lactation. nevertheless, expert rheumatolo-
gists, gynecologists, and neonatologists agree on the 
acceptable safety of some biologc agents in pregnant 
patients. For the time being, there is no evidence that 
biologic therapy should be discontinued after concep-
tion. depending on the biologic agent they are taking, 
patients are advised to stop therapy in the 32nd gesta-
tional week at the latest, mostly for the sake of the in-
fant’s safety and prevention of early neonatal infec-
tions. a multidisciplinary approach including rheuma-
tologists, obstetric gynecologists, and neonatologists 
along with mother counseling is essential in a careful 
pregnancy monitoring.
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