
regnancy is a long and risky journey and the pregnancy of a patient
with a neoplastic disease gets it more critical and indeterminate for
mother and fetus and their family. Hemotological malignancies are

common malignancies diagnosed during pregnancy. Chronic myeloid leu-
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AABBSS  TTRRAACCTT  Ima ti nib that first ad mi nis te red to pa ti ents with chro nic mye lo id le u ke mi a (CML) in
Ju ne 1998 is a po tent in hi bi tor of tyro si ne ki na se used in the tre at ment of with po si ti ve Phi la delp -
hi a chro mo so me CML, acu te lymphob las tic le u ke mi a and gas tro in tes ti nal stro mal tu mors (GISTs).
In re cent ye ars preg nant wo men ex po sed to ima ti nib are ob ser ved mo re fre qu ently, be ca u se of in-
cre a sing the sur vi val of the pa ti ents di ag no sed with CML and GISTs du ring the rep ro duc ti ve age.
Owing to its te ra to ge nic ef fects de mons tra ted in the ani mal tri als, ima ti nib is not re com men ded in
preg nant or du ring the rep ro duc ti ve age, and an ef fec ti ve con tra cep ti on is re com men ded to the re-
p ro duc ti ve wo men un der go ing to the tre at ment. Du e to use ima ti nib du ring preg nancy, few abor-
tu ses and va ri o us con ge ni tal ano ma li es are no ted along with suc cess ful sing le ton and mul tip le
preg nan ci es. The preg nancy of a pa ti ent with a chro nic mye lo id le u ke mi a re qu i ring tre at ment pre s-
ents a di lem ma, both to the physi ci an and to the pa ti ent. The re fo re, the po ten ti al risks must be
con si de red ca re fully, when de ci ding ima ti nib the rapy for preg nant and lac ta ting wo men. In this pa -
per, we re por ted two ca ses who we re ex po sed to ima ti nib in first tri mes ter of the ir preg nanc and
ga ve a birth with in gu i nal her ni a and the ot her ga ve a he althy baby. We al so dis cus sed the sa fety
and the ef fects of ima ti nib du ring preg nancy and lac ta ti on pe ri od for mot her and fe tus.

KKeeyy  WWoorrddss::  Ima ti nib; preg nancy; le u ke mi a, mye lo ge no us, chro nic, BCR-ABL po si ti ve    

ÖÖZZEETT  İlk ola rak Ha zi ran 1998 yı lın da kul la nıl ma ya baş la nan ima ti nib, Phi la delp hi a kro mo zo mu po -
zi tif olan kro nik miye lo id lö se mi (KML), akut lem fo si tik lö se mi ve gas tro in tes ti nal stro mal tü mör -
ler  (GIST)’de kul la nı lan güç lü bir ti ro zin ki naz in hi bi tö rü dür. Son yıl lar da üre me yaş gru bun da da
KML ve GIST’lerde ar tış ol du ğun dan ima ti ni be ma ruz ka lan ge be sa yı sı da art mış tır. Hay van ça lış -
ma la rın da te ra to je nik et ki le ri gös te ril di ğin den ge be lik te kul la nı mı öne ril me mek te ve rep ro dük tif
dö nem de te da vi al tın da olan la ra et ki li bir ko run ma yön te mi tav si ye edil mek te dir. Ba zı ça lış ma lar -
da ge be lik sı ra sın da ima ti nib kul la nı mı na bağ lı tek ve ço ğul ge be lik ler de ba zı dü şük ve de ği şik kon -
je ni tal ano ma li ler ra por edil miş tir. KML’ li ge be nin te da vi ge rek li li ği hem dok tor hem de has ta için
zor bir du rum dur. Bu yüz den ge be lik te ima ti nib kul la nıl ma sı na ka rar ve ril di ği za man po tan si yel
risk le ri göz önün de bu lun du rul ma lı, ta kip ler dik kat li ce ya pıl ma lı dır. Bu ya zı mız da ge be li ği sı ra -
sın da 1. tri mes ter de ima ti nibe ma ruz ka lan, bi ri sağ lık lı, di ğe ri sağ lık lı ge be li ği ni ta ki ben in gu i nal
fı tık tes pit edi len be bek do ğu ran iki olgumuzu sun duk ve ge be lik sı ra sın da ima ti nib kul la nı mı nın
hem an ne hem de fe tüs açı sın dan gü ven li ği ni il gi li li te ra tür ler ışı ğın da tar tış tık. 

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: İma ti nib; ge be lik; lö se mi, mi ye lo id, kro nik, BCR-ABL po zi tif      

TTuurrkkiiyyee  KKlliinniikklleerrii  JJ  GGyynneeccooll  OObbsstt  22001100;;2200((66))::338877--9911

Özlem ŞAHİN BALÇIK, MD,a

İlknur İNEGÖL GÜMÜŞ, MD,b

Zeynep KAMALAK, MD,b

Handan CİPİL, MD,a

İkbal KAYGUSUZ, MD,b

Ali KOŞAR, MDa

Departments of 
aHematology, 
bObstetrics and Gynecology, 
Fatih University Faculty of Medicine,
Ankara

Ge liş Ta ri hi/Re ce i ved: 28.05.2010 
Ka bul Ta ri hi/Ac cep ted: 20.07.2010 

Ya zış ma Ad re si/Cor res pon den ce:
İlknur İNEGÖL GÜMÜŞ, MD
Fatih University Faculty of Medicine,
Department of 
Obstetrics and Gynecology, 
Ankara,
TÜRKİYE/TURKEY
ilknurinegol@yahoo.com      

Cop yright © 2010 by Tür ki ye Kli nik le ri

DERLEME   



ke mi a (CML) cons ti tu tes less than 10% of le u ke mi -
as in preg nancy with es ti ma ted in ci den ce of one in
75.000-100.000 preg nan ci es.1

Ima ti nib that first ad mi nis te red to pa ti ents
with CML in Ju ne 1998 is a po tent in hi bi tor of ty-
ro si ne ki na se used in the tre at ment of with po si ti -
ve Phi la delp hi a chro mo so me (CML), acu te
lymphob las tic le u ke mi a and gas tro in tes ti nal stro-
mal tu mors (GISTs).2-4 Du e to the in cre a se in the
sur vi val of the pa ti ents di ag no sed with CML and
GISTs du ring the rep ro duc ti ve age, preg nant wo -
men ex po sed to ima ti nib are ob ser ved mo re fre qu -
ently. Owing to its te ra to ge nic ef fects
de mons tra ted in the ani mal tri als, ima ti nib is not
re com men ded in preg nancy or du ring rep ro duc ti -
ve age, and an ef fec ti ve con tra cep ti on is re com -
men ded to the rep ro duc ti ve wo men un der go ing to
the tre at ment.5

Few abor tu ses and va ri o us con ge ni tal ano ma -
li es are no ted along with suc cess ful sing le ton and
mul tip le preg nan ci es.6-11 The preg nancy of a pa ti ent
with a CML re qu i ring tre at ment pre sents a di lem -
ma, both to the physi ci an and to the pa ti ent. The -
re fo re, the po ten ti al risks must be con si de red
ca re fully, when de ci ding ima ti nib the rapy for preg-
nant and lac ta ting wo men. 

He re we dis cus sed the sa fety and the ef fects of
ima ti nib du ring preg nancy and lac ta ti on pe ri od ac-
cor ding to the re la ted ar tic les.

CA SE RE PORTS

CA SE 1

Twenty one-ye ar-old wo men, di ag no sed with Phi -
la delp hi a (Ph) chro mo so me-po si ti ve chro nic pha -
se CML, was en te red in to ima ti nib tre at ment.
Comp le te he ma to lo gic re mis si on and ma jor mo le -
cu lar re mis si on, res pec ti vely, we re at ta i ned du ring
the 1st and 6th months of ima ti nib tre at ment. Ges-
ta ti on was de ter mi ned du ring the 9th month of tre -
at ment. She was be ing ex po sed to ima ti nib at a do se
of 400 mg/day for 6 we eks, be gin ning from ges ta -
ti on. She was ta ken in to fol low-up wit ho ut me di -
ca ti on on ce ges ta ti on was de ter mi ned. Chro nic
pha se CML re cur red in this sub ject two months af -
ter me di ca ti on was ter mi na ted. The sub ject did not

want to use me di ca ti on. She has not be en gi ven any
tre at ment du ring ges ta ti on. Her le u kocy te co unt
was 239 x 109/L, when ges ta ti on comp le ted vi a nor-
mal va gi nal de li very at we ek 39. Her pe rip he ral
blo od sme ar was con sis tent with chro nic pha se
CML. The new born was nor mal. Ima ti nib tre at -
ment was res tar ted for this sub ject fol lo wing de li -
very and comp le te he ma to lo gic res pon se was
ac hi e ved aga in af ter one month. Now, the in fant is
6 months old wit ho ut any he alth prob lem.

CA SE 2 

A 23-ye ar-old wo men, di ag no sed with Ph chro mo-
so me-po si ti ve chro nic pha se CML, was en te red in -
to ima ti nib tre at ment. Comp le te he ma to lo gic
re mis si on and ma jor mo le cu lar re mis si on, res pec ti -
vely, we re at ta i ned at the 2nd and 6th months of
ima ti nib tre at ment. Ges ta ti on was de ter mi ned at
the 12th month of tre at ment. She was be ing ex po -
sed to ima ti nib at a do se of 400 mg/day for 5 we eks,
be gin ning from ges ta ti on. She was ta ken in to fol-
low-up wit ho ut me di ca ti on on ce ges ta ti on was de-
ter mi ned. Comp le te he ma to lo gic res pon se kept
con ti nu ing thro ug ho ut ges ta ti on. The baby was
born vi a nor mal va gi nal de li very. The new born
was di ag no sed with con ge ni tal uni la te ral in gu i nal
her ni a. The in fant un der went in gu i nal her ni a sur-
gery at 3 months of age. Ima ti nib tre at ment was
com men ced fol lo wing de li very, still wit ho ut any
cli ni cal or la bo ra tory evi den ce of pat ho logy du ring
the 5th month of tre at ment.

Chro nic Mye lo id Le u ke mi a and Preg nancy

Chro nic mye lo id le u ke mi a (CML) is a clo nal mye -
lop ro li fe ra ti ve di sor der that oc curs as a re sult of a
re cip ro cal trans lo ca ti on bet we en chro mo so me 22
and chro mo so me 9, or the Phi la delp hi a trans lo ca -
ti on.12 This trans lo ca ti on cre a te sa fu si on ge ne-bre -
ak po int clus ter re gi on bcr-abl pro to on co ge ne,
which en co des an on cop ro te in that has cons ti tu ti -
vel yac ti ve abl tyro si ne ki na se (TK) ac ti vity. The in-
tro duc ti on of the TK in hi bi tor (TKI) ima ti nib in
1998 in dis pu tably ad van ced the cli ni cal ma na ge -
ment of can cer.13

The ma na ge ment of le u ka e mi a in preg nancy
ne eds an in ter dis cip li nary ap pro ach and a ca re ful
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mo ni to ring of the preg nancy un til de li very. Tre at -
ment sho uld be avo i ded in the first tri mes ter. The
prog no sis of preg nant wo men with acu te le u ka e -
mi a cor res ponds to that of an age-matc hed and di-
ag no sis-matc hed non-preg nant co hort of pa ti ents,
pro vi ded ap prop ri a te tre at ment is gi ven. If gi ven as
of the se cond tri mes ter, the typi cal che mot he rapy
re gi mes used for acu te le u ka e mi as imply ac cep tab -
le acu te to xi ci ti es to the fe tus, with a so mew hat in-
cre a sed risk of pre ma tu re birth or de ve lop men tal
re tar da ti on, but no cle ar evi den ce of la te se qu e la e
in chil dren and ado les cents who we re ex po sed to
cytos ta tic agents whilst in ute ro.14 In CML tar ge -
ted the rapy with ima ti nib mesy la te is sa fe as of the
se cond tri mes ter, and pos sibly even be fo re. Obs -
tet ric ca re and mo ni to ring of wo men with le u ka e -
mi a are es sen ti al thro ug ho ut the preg nancy to
en su re the best pos sib le out co me for mot her and
child.14

Ima ti nib and Preg nancy

Ima ti nib has de mons tra ted its ef fi cacy by in cre a -
sing ove rall sur vi val and subs tan ti ally im pro ving
the li fe ex pec tanc yand qu a lity of li fe of pa ti ents
with CML. As a re sult,pa ti ents who are of child-
be a ring age and are cur rently be ing tre a ted with
ima ti nib now find them sel ves con temp la ting  rep -
ro duc ti ve op por tu ni ti es that wo uld not ha ve ot h-
er wi se be en pos sib le. Ho we ver, the oc cur ren ce of
CML du ring preg nancy po ses a uni qu e cli ni cal
chal len ge for physi ci ans tre a ting the se pa ti ents and
re qu i res ba lan cing con cerns bet we en ma ter nal
sur vi val and fe tal he alth in both the short- and
long-term. Be ca u se ima ti nib was te ra to ge nic in
rats, it was strongly ad vi sed that ef fec ti ve con tra -
cep ti on be used du ring the rapy to pre vent preg-
nancy.15

Du e to the in cre a se in the sur vi val of the pa ti -
ents di ag no sed with CML and GISTs du ring the re-
p ro duc ti ve age, preg nant wo men ex po sed to
ima ti nib are ob ser ved.6-11,16 In the tri als per for med
with the pa ti ents un der go ing preg nancy du ring the
tre at ment with ima ti nib, the fre qu ency of abor tus
was fo und to be low and nor mal ter mi na ti on was
se en in most of the preg nan ci es.10,11 Con ge ni tal ab-
nor ma li ti es inc lu ding hypos pa di as, small in tes ti nal

ro ta ti on, me nin go ce le,  hydro cep haly, cleft pa la te,
poly dactyly, re nal age ne sis are ob ser ved in a ra te of
10%.10,11 Thre e of them we re si mi lar comp lex mal-
for ma ti ons with un de fi ned ca u ses.11 Des pi te it is de -
mons tra ted that ima ti nib can pass thro ugh the
im ma tu re pla cen ta, con ge ni tal ano ma li es we re not
ob ta i ned in so me ba bi es that un der went ima ti nib
the rapy du ring se cond and third tri mes ter or du ring
the lac ta ti on, ac cor ding to li te ra tu re.1,8,17,18 Ad mi -
nis tra ti on of ima ti nib is re com men ded to be dis con-
ti nu ed du ring lac ta ti on pe ri od, for the re a son that
ima ti nib and its ac ti ve me ta bo li te CGP74588 are de-
ter mi ned in the milk.18 Si mi larly, it is es ti ma ted in
a study con dem ned in rats that a new tyro si ne ki nas
in hi bi tor, da sa ti ni bin, is al so de ter mi ned in the
milk.19 No ab nor ma lity was ob ser ved in the ba bi es
of the ca ses who be ca me fat her when re ce i ving
ima ti nib.20,21 A he althy in fant was de li ve red by a pa-
ti ent who be ca me preg nant whi le un der go ing the
tre at ment of a new ge ne ra ti on tyro si ne ki nas, ni lo -
ti nib.13 Ima ti nib was dis con ti nu ed in most of the ca -
ses that be ca me preg nant whi le re ce i ving
ima ti nib.7,17,22 So me of the ca ses we re fol lo wed up
wit ho ut any tre at ment owing to the fact that he ma-
to lo gic and mo le cu lar res pon ses are con ti nu ing un -
til the preg nancy and the lac ta ti on pe ri ods end up,
and in ter fe ron and le u ko fo re sis we re ad mi nis te red
to so me ca ses du e to he ma to lo gic re lap se.7,17,22 Whi -
le the ima ti nib res pon se con ti nu e in so me of the ca -
ses res tar ted to re ce i ve ima ti nib fol lo wing the
preg nancy and the lac ta ti on pe ri ods, so me of the ca -
ses we re switc hed to anot her tyro si ne ki nas in hi bi -
tor du e to the re sis tan ce to the ima ti nib the rapy.17,22

The re is not suf fi ci ent num ber of ca ses to sta te that
in ter rup ting ima ti nib the rapy du ring preg nancy
may le ad to ref rac tory di se a se (Table 1).  

Ima ti nib in Bre ast Milk

The re are va ri o us conf lic ting evi den ces  abo ut ima-
ti nib in bre ast fe e ding. Ac cor ding to Kro nen ber ger’s
re sults bre ast fe e ding can not be re com men ded du -
ring tre at ment with ima ti nib.23 They fo und that fo -
und that the le vel of ima ti nib in bre ast milk was
abo ut half the plas ma le vel. The ac ti ve me ta bo li te
NDesM-IM ac cu mu la ted abo ut thre e fold in bre ast
milk as com pa red to plas ma le vels.23
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Car lo et al re por ted a ca se with a CML wo -
man used ima ti nib du ring bre ast fe e ding.24 They
sug ges ted that mot hers with CML co uld sa fely
bre ast-fe ed the ir chil dren. But, the ef fects of even
low-do se, chro nic ex po su re of in fants to ima ti nib
are not known Gi ven the im por tant bi o lo gic and
psycho lo gi cal va lu e of bre ast-fe e ding, such in for -
ma ti on will be use ful for CML pa ti ents con si de -
ring a preg nancy and for the he ma to lo gists ca ring
for them. They conc lu ded that ca se mot hers sho -
uld  dis cuss this op ti on with the ir pe di at ri ci an.24

And Ali et al no ted that bre ast fe e ding du ring

ima ti nib the rapy se ems to be sa fe; but, the efects
of chro nic in fant ex po su re to ima ti nib are not
known.8

To conc lu de, it se ems con ti nu ing to be a di -
lem ma for tre a ting CML in preg nancy with ima-
ti nib sa fety for mot her and fe tus. We think that
an ef fec ti ve con tra cep ti on met hod sho uld be re -
com men ded to the wo men in rep ro duc ti ve age
du ring the ima ti nib the rapy. The po ten ti al risks
must be con si de red when de ci ding ima ti nib the -
rapy in pa ti ents in the preg nancy or lac ta ti on pe-
ri od.
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References Study Exposure to Adverse Congenital outcomes Preterm Healthy 

Design imatinib malformations Abortions delivery infants

(n)

Hensley et al (2003)15 Case series (26) First and second trimester Hypospadias:1 elective:11 2

pontaneous:5 

Sotiropoulos et al (2004)25 2 presented cases First and second trimester __ Delivery at 26 0

weeks both died

Prabhash et al (2005)26 2 presented cases Throughout pregnancy __ __ __ 2

Ault et al (2005)10 Case series (10) First trimester Hypospadias:1 elective:1 8

spontaneous:2

Al Kindi et al (2005)27 3 presented cases Throughout pregnancy __ 1 __ 2

Koh et al (2006)28 1 presented case First trimester __ __ __ 1

Choudhary et al (2006)29 1 presented case First trimester Fatal meningocele, dead fetus 1 __ 0

Suppiah et al (2006)30 1 presented case First trimester __ __ __ 1

Yilmaz et al (2007)31 3 presented cases Throughout pregnancy __ __ __ 3

Russell et al (2007)18 2 presented cases First and third trimester __ __ __ 2

Garderet et al (2007)9 2 presented cases First trimester __ __ __ 2

Dolai et al (2008)22 1 presented case __ __ __ 1

Skoumalova et al (2008)32 1 presented case First trimester __ __ __ 1

Sora et al (2008)33 1 presented case First trimester __ __ __ 1

Meera et al (2008)7 1 presented case (twin) First trimester __ __ __ 2

Pye et al (2008)11 Case series (180) Throughout pregnancy pyloric stenosis:1 hypospadias:2 elective:35 __ 63

Complicated anomaly:9 spontaneous:18

Buyukbayrak et al (2008)17 1 presented case Second and third trimester __ __ __ 1

Tsuzuki M (2009)5 1 presented case First trimester 1

Scherjon et al (2009)16 1 presented case First trimester __ __ __ 1

Ali R et al (2009)8 1 presented case Second and third trimester __ __ __ 1

TABLE 1: Imanitib therapy during pregnancy.
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