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Safety of Imatinib During Pregnancy:
Report of Two Cases and
Review of Literature

Gebelikte Imatinib Kullaniminin Giivenligi:
Iki Olgu Sunumu ve
Literatiiriin Gozden Gegcirilmesi

ABSTRACT Imatinib that first administered to patients with chronic myeloid leukemia (CML) in
June 1998 is a potent inhibitor of tyrosine kinase used in the treatment of with positive Philadelp-
hia chromosome CML, acute lymphoblastic leukemia and gastrointestinal stromal tumors (GISTs).
In recent years pregnant women exposed to imatinib are observed more frequently, because of in-
creasing the survival of the patients diagnosed with CML and GISTs during the reproductive age.
Owing to its teratogenic effects demonstrated in the animal trials, imatinib is not recommended in
pregnant or during the reproductive age, and an effective contraception is recommended to the re-
productive women undergoing to the treatment. Due to use imatinib during pregnancy, few abor-
tuses and various congenital anomalies are noted along with successful singleton and multiple
pregnancies. The pregnancy of a patient with a chronic myeloid leukemia requiring treatment pres-
ents a dilemma, both to the physician and to the patient. Therefore, the potential risks must be
considered carefully, when deciding imatinib therapy for pregnant and lactating women. In this pa-
per, we reported two cases who were exposed to imatinib in first trimester of their pregnanc and
gave a birth with inguinal hernia and the other gave a healthy baby. We also discussed the safety
and the effects of imatinib during pregnancy and lactation period for mother and fetus.
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OZET ilk olarak Haziran 1998 yilinda kullanilmaya baglanan imatinib, Philadelphia kromozomu po-
zitif olan kronik miyeloid I6semi (KML), akut lemfositik 16semi ve gastrointestinal stromal tiimor-
ler (GIST) de kullanilan giiglii bir tirozin kinaz inhibitériidiir. Son yillarda {ireme yas grubunda da
KML ve GIST’lerde artis oldugundan imatinibe maruz kalan gebe sayis1 da artmistir. Hayvan calig-
malarinda teratojenik etkileri gosterildiginden gebelikte kullanimi 6nerilmemekte ve reprodiiktif
doénemde tedavi altinda olanlara etkili bir korunma yontemi tavsiye edilmektedir. Bazi galigmalar-
da gebelik sirasinda imatinib kullanimina bagh tek ve ¢ogul gebeliklerde baz: diisiik ve degisik kon-
jenital anomaliler rapor edilmistir. KML’li gebenin tedavi gerekliligi hem doktor hem de hasta igin
zor bir durumdur. Bu yiizden gebelikte imatinib kullanilmasina karar verildigi zaman potansiyel
riskleri goz 6niinde bulundurulmali, takipler dikkatlice yapilmalidir. Bu yazimizda gebeligi sira-
sinda 1. trimesterde imatinibe maruz kalan, biri saglikl, digeri saglikli gebeligini takiben inguinal
fitik tespit edilen bebek doguran iki olgumuzu sunduk ve gebelik sirasinda imatinib kullaniminin
hem anne hem de fetiis agisindan giivenligini ilgili literatiirler 1s131nda tartistik.

Anahtar Kelimeler: Tmatinib; gebelik; 16semi, miyeloid, kronik, BCR-ABL pozitif
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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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kemia (CML) constitutes less than 10% of leukemi-

as in pregnancy with estimated incidence of one in
75.000-100.000 pregnancies.!

Imatinib that first administered to patients
with CML in June 1998 is a potent inhibitor of ty-
rosine kinase used in the treatment of with positi-
ve Philadelphia chromosome (CML),
lymphoblastic leukemia and gastrointestinal stro-

acute

mal tumors (GISTs).%* Due to the increase in the
survival of the patients diagnosed with CML and
GISTs during the reproductive age, pregnant wo-
men exposed to imatinib are observed more frequ-
effects
demonstrated in the animal trials, imatinib is not

ently. Owing to its teratogenic
recommended in pregnancy or during reproducti-
ve age, and an effective contraception is recom-
mended to the reproductive women undergoing to

the treatment.’

Few abortuses and various congenital anoma-
lies are noted along with successful singleton and
multiple pregnancies.*! The pregnancy of a patient
with a CML requiring treatment presents a dilem-
ma, both to the physician and to the patient. The-
refore, the potential risks must be considered
carefully, when deciding imatinib therapy for preg-
nant and lactating women.

Here we discussed the safety and the effects of
imatinib during pregnancy and lactation period ac-
cording to the related articles.

I CASE REPORTS
CASE 1

Twenty one-year-old women, diagnosed with Phi-
ladelphia (Ph) chromosome-positive chronic pha-
se CML, was entered into imatinib treatment.
Complete hematologic remission and major mole-
cular remission, respectively, were attained during
the 1* and 6™ months of imatinib treatment. Ges-
tation was determined during the 9" month of tre-
atment. She was being exposed to imatinib at a dose
of 400 mg/day for 6 weeks, beginning from gesta-
tion. She was taken into follow-up without medi-
cation once gestation was determined. Chronic
phase CML recurred in this subject two months af-
ter medication was terminated. The subject did not
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want to use medication. She has not been given any
treatment during gestation. Her leukocyte count
was 239 x 10°/L, when gestation completed via nor-
mal vaginal delivery at week 39. Her peripheral
blood smear was consistent with chronic phase
CML. The newborn was normal. Imatinib treat-
ment was restarted for this subject following deli-
very and complete hematologic response was
achieved again after one month. Now, the infant is
6 months old without any health problem.

CASE 2

A 23-year-old women, diagnosed with Ph chromo-
some-positive chronic phase CML, was entered in-
to imatinib treatment. Complete hematologic
remission and major molecular remission, respecti-
vely, were attained at the 2" and 6" months of
imatinib treatment. Gestation was determined at
the 12" month of treatment. She was being expo-
sed to imatinib at a dose of 400 mg/day for 5 weeks,
beginning from gestation. She was taken into fol-
low-up without medication once gestation was de-
termined. Complete hematologic response kept
continuing throughout gestation. The baby was
born via normal vaginal delivery. The newborn
was diagnosed with congenital unilateral inguinal
hernia. The infant underwent inguinal hernia sur-
gery at 3 months of age. Imatinib treatment was
commenced following delivery, still without any
clinical or laboratory evidence of pathology during
the 5" month of treatment.

Chronic Myeloid Leukemia and Pregnancy

Chronic myeloid leukemia (CML) is a clonal mye-
loproliferative disorder that occurs as a result of a
reciprocal translocation between chromosome 22
and chromosome 9, or the Philadelphia transloca-
tion.'? This translocation createsa fusion gene-bre-
akpoint cluster region bcr-abl protooncogene,
which encodes an oncoprotein that has constituti-
velyactive abl tyrosine kinase (TK) activity. The in-
troduction of the TK inhibitor (TKI) imatinib in
1998 indisputably advanced the clinical manage-
ment of cancer.”

The management of leukaemia in pregnancy
needs an interdisciplinary approach and a careful
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monitoring of the pregnancy until delivery. Treat-
ment should be avoided in the first trimester. The
prognosis of pregnant women with acute leukae-
mia corresponds to that of an age-matched and di-
agnosis-matched non-pregnant cohort of patients,
provided appropriate treatment is given. If given as
of the second trimester, the typical chemotherapy
regimes used for acute leukaemias imply acceptab-
le acute toxicities to the fetus, with a somewhat in-
creased risk of premature birth or developmental
retardation, but no clear evidence of late sequelae
in children and adolescents who were exposed to
cytostatic agents whilst in utero.' In CML targe-
ted therapy with imatinib mesylate is safe as of the
second trimester, and possibly even before. Obs-
tetric care and monitoring of women with leukae-
mia are essential throughout the pregnancy to
ensure the best possible outcome for mother and
child.™

Imatinib and Pregnancy

Imatinib has demonstrated its efficacy by increa-
sing overall survival and substantially improving
the life expectancyand quality of life of patients
with CML. As a result,patients who are of child-
bearing age and are currently being treated with
imatinib now find themselves contemplating rep-
roductive opportunities that would not have oth-
erwise been possible. However, the occurrence of
CML during pregnancy poses a unique clinical
challenge for physicians treating these patients and
requires balancing concerns between maternal
survival and fetal health in both the short- and
long-term. Because imatinib was teratogenic in
rats, it was strongly advised that effective contra-
ceptionbe used during therapy to prevent preg-
nancy."”

Due to the increase in the survival of the pati-
ents diagnosed with CML and GISTs during the re-
productive age, pregnant women exposed to
imatinib are observed.®!1¢ In the trials performed
with the patients undergoing pregnancy during the
treatment with imatinib, the frequency of abortus
was found to be low and normal termination was
seen in most of the pregnancies.'*!! Congenital ab-
normalities including hypospadias, small intestinal
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rotation, meningocele, hydrocephaly, cleft palate,
polydactyly, renal agenesis are observed in a rate of
10%.'%!" Three of them were similar complex mal-
formations with undefined causes.!! Despite it is de-
monstrated that imatinib can pass through the
immature placenta, congenital anomalies were not
obtained in some babies that underwent imatinib
therapy during second and third trimester or during
the lactation, according to literature.!®1”18 Admi-
nistration of imatinib is recommended to be discon-
tinued during lactation period, for the reason that
imatinib and its active metabolite CGP74588 are de-
termined in the milk."® Similarly, it is estimated in
a study condemned in rats that a new tyrosine kinas
inhibitor, dasatinibin, is also determined in the
milk."” No abnormality was observed in the babies
of the cases who became father when receiving
imatinib.?** A healthy infant was delivered by a pa-
tient who became pregnant while undergoing the
treatment of a new generation tyrosine kinas, nilo-
tinib." Imatinib was discontinued in most of the ca-
ses that became pregnant while receiving
imatinib.”'”?> Some of the cases were followed up
without any treatment owing to the fact that hema-
tologic and molecular responses are continuing un-
til the pregnancy and the lactation periods end up,
and interferon and leukoforesis were administered
to some cases due to hematologic relapse.”'”? Whi-
le the imatinib response continue in some of the ca-
ses restarted to receive imatinib following the
pregnancy and the lactation periods, some of the ca-
ses were switched to another tyrosine kinas inhibi-
tor due to the resistance to the imatinib therapy.!7?
There is not sufficient number of cases to state that
interrupting imatinib therapy during pregnancy
may lead to refractory disease (Table 1).

Imatinib in Breast Milk

There are various conflicting evidences about ima-
tinib in breastfeeding. According to Kronenberger’s
results breastfeeding cannot be recommended du-
ring treatment with imatinib.”® They found that fo-
und that the level of imatinib in breast milk was
about half the plasma level. The active metabolite
NDesM-IM accumulated about threefold in breast
milk as compared to plasma levels.®
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TABLE 1: Imanitib therapy during pregnancy.

References Study Exposure to

Design imatinib
Hensley st al {2003) Case series (26)

Sotiropoulos et al (2004)* 2 presented cases

Prabhash et al {2005)% 2 presented cases Throughout pregnancy
Ault et al (2005)' Case series (10) First trimester
Al Kindi et al (2005)7 3 presented cases Throughout pregnancy
Koh et al (2006)%® 1 presented case First trimester
Choudhary et al (2006)* 1 presented case First trimester
Suppiah et al (2006)*° 1 presented case First trimester
Yilmaz et al {2007)%' 3 presented cases Throughout pregnancy

Russell et al (2007)'® 2 presented cases First and third trimester

Garderet st al (2007)° 2 presented cases First trimester

Dolai et al (2008) 1 presented case

Skoumalova et al {2008)% 1 presented case First trimester

Sora et al (2008)* 1 presented case First trimester

Meera et al {2008)" 1 presented case (twin) First trimester

Pye et al (2008)" Case series (180) Throughout pregnancy

Buyukbayrak st al (2008)"7
Tsuzuki M (2009)°
Scherjon et al (2009)'

Ali R et al (2009)®

1 presented case
1 presented case First trimester

1 presented case First trimester

1 presented case

First and second trimester

First and second trimester

Second and third trimester

Second and third trimester

Adverse Congenital outcomes Preterm Healthy
malformations Abortions delivery infants
(n)
Hypospadias:1 elective: 11 2
pontaneous:5
Delivery at 26 0
weeks both died
— _ _ 2
Hypospadias:1 elective:1 8
spontaneous:2
_ 1 _ 2
_ _ _ 1
Fatal meningocele, dead fetus 1 _ 0
— _ _ 1
— _ _ 3
— _ _ 2
— _ _ 2
— _ _ 1
— _ _ 1
— _ _ 1
— _ _ 2
pyloric stenosis:1 hypospadias:2  elective:35 _ 63

Complicated anomaly:9 spontaneous:18

Carlo et al reported a case with a CML wo-
man used imatinib during breastfeeding.?* They
suggested that mothers with CML could safely
breast-feed their children. But, the effects of even
low-dose, chronic exposure of infants to imatinib
are not known Given the important biologic and
psychological value of breast-feeding, such infor-
mation will be useful for CML patients conside-
ring a pregnancy and for the hematologists caring
for them. They concluded that case mothers sho-

imatinib therapy seems to be safe; but, the efects
of chronic infant exposure to imatinib are not
known.?

To conclude, it seems continuing to be a di-
lemma for treating CML in pregnancy with ima-
tinib safety for mother and fetus. We think that
an effective contraception method should be re-
commended to the women in reproductive age
during the imatinib therapy. The potential risks
must be considered when deciding imatinib the-

uld discuss this option with their pediatrician.?* rapy in patients in the pregnancy or lactation pe-
And Ali et al noted that breast feeding during riod.
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