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 Introduction 

 Treatment of chronic myelogenous leukemia (CML) 
with imatinib mesylate (IM) dates back to June 1998, but 
in spite of this long experience there is scarce information 
on the side effects of IM on fertility and/or pregnancy  [1] . 
The manufacturer of IM recommends that women of 
childbearing age should avoid becoming pregnant while 
taking the drug, which is based on the results of preclini-
cal trials that have shown teratogenicity in rats, rabbits, 
and dogs  [1] .There are very few case reports on the out-
come of pregnancy while on IM  [2, 3] . We report a case 
of a woman treated with IM while pregnant who deliv-
ered twins, one of whom had congenital malformations, 
while the other child and the mother were normal. 

  Case Report 

 A low-birth-weight (2.25 kg), late preterm (35 weeks) male in-
fant with normal Apgar score was born by a nonconsanguineous 
marriage to a third gravida (G3P2L2A1) 27-year-old woman. The 
pregnant woman had regular antenatal checkups, and the baby was 
born by normal vaginal delivery. Her first pregnancy was ectopic, 
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 Abstract 

  Objective:  To report a case of teratogenic effect of imatinib 
mesylate (IM) in a newborn, whose mother was suffering 
from chronic myelogenous leukemia and was treated with 
IM for 4 years, including during her pregnancy.  Case Presen-

tation and Intervention:  The newborn was diagnosed with 
microtia of the right ear, preauricular tag on the left side, ab-
sence of right depressor angular oris muscle, and imperfo-
rate anus. Infantogram showed dextrocardia, hemivertebrae 
in the thoracic region and cervical spina bifida occulta. The 
newborn was operated on for the imperforate anus and was 
discharged in good condition.  Conclusion:  This case re-
vealed that IM is not safe for the fetus and leads to teratoge-
nicity. Hence, we recommend that pregnant women should 
not be treated with IM.  © 2015 S. Karger AG, Basel 
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for which a laparotomy was performed 4 years previously; her sec-
ond pregnancy resulted in normal vaginal delivery. The baby was 
healthy and well, without any malformations, and is now about 2½ 
years old.

  The pregnant mother was on IM during the previous 4 years, 
including during the first and second index pregnancy. During the 
index pregnancy the antenatal scans were normal. There was no 
history of radiation exposure. On examination, the baby was diag-
nosed with malformed right external ears, preauricular tag on the 
left side, absence of right depressor angular oris muscle, and im-
perforate anus ( fig. 1 ). Whole-body X-ray showed dextrocardia, 
hemivertebrae in the thoracic region and cervical spina bifida oc-
culta ( fig. 2 ). Abdominal and renal ultrasonography showed ab-
sent right kidney and ectopic left kidney in the pelvic region. Ul-
trasound of the head showed mild ventriculomegaly, and ECHO 
showed situs inversus with no other cardiac diseases. The infant 
was operated on for the imperforate anus, with an uneventful post-
operative period. Hemogram, blood urea, blood sugar, serum cal-
cium, and electrolytes were normal. 

  There was no family history of any significant illness or any 
other disorder. The mother was diagnosed with CML during her 
first pregnancy when her routine hemogram was suggestive of my-
eloproliferative disorder. Bone marrow examination done at that 
time showed CML breakpoint cluster region Abelson leukemia vi-
rus (quantified using real-time PCR) at a level of 83.04%. She was 
prescribed IM 400 mg/day that was started about 1 month after 
diagnosis. She had regular monitoring by hemogram and PCR ev-
ery 6 months and had complete hematological and cytological re-
mission throughout. The baby was discharged in good condition 
but was lost to follow-up after 2 months.

  Discussion 

 The neonate had multiple malformations that includ-
ed malformed right ear pinna, preauricular skin tag on 
the left side, absence of right depressor angular oris mus-
cle, dextrocardia, hemivertebrae in the thoracic region, 
cervical spina bifida occulta, absent right kidney and ec-
topic left kidney in the pelvic region, mild ventriculomeg-
aly, and situs inversus. 

  The malformations of this neonate confirmed neo-
nates with teratogenic effects of IM as previously report-
ed  [2–4] . The malformations were different for each neo-
nate. Webb and Jafta  [2]  reported an infant with clino-
dactyly, short fifth fingers, and slightly downward slanting 
palpebral fissures, whereas another infant had clinodac-
tyly and low-set ears. Pye et al.  [3]  reported cases of mis-
carriage, stillbirth, and renal and vertebral anomalies, as 
in our case (right renal agenesis and hemivertebrae). Cole 
et al.  [4]  reported cases of mothers who had complica-
tions that included spontaneous abortion, stillbirth, mal-
formations, and low birth weight. This is the first report-
ed case of its type, with the mother having both a normal 
infant in one pregnancy and a malformed infant in an-
other pregnancy (although she continued to take the 
same dose of the drug). This could be due to the difference 

  Fig. 1.  Child with malformed external ear 
(microtia). 
  Fig. 2.  Infantogram showing dextrocardia 
with situs inversus, hemivertebrae, and 
cervical spina bifida. 
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in the susceptibility of the fetus to the same drugs, pos-
sibly because of the difference in epigenetics of each child, 
and it could also be dose related, with longer absorption 
and concentration in the fetus.

  CML is a myeloproliferative disorder of blood stem 
cells. There is a fusion of the breakpoint cluster region 
BCR gene on chromosome 9 with the ABL (Abelson leu-
kemia virus) gene on chromosome 22 which results in the 
formation of Philadelphia chromosome positive (pH + ) 
cells. Tyrosine kinase inhibitors, which are used in the 
treatment of CML, selectively inhibit the activity of the 
constitutively active protein kinase and regulate the cell 
cycle. IM is a tyrosine kinase inhibitor which is effective 
in producing long-term suppression of CML in the ma-
jority of patients  [1] . Treating physicians do not know 
much about the treatment of CML during pregnancy – 
most of this information is from case reports using leuka-
pheresis, hydroxyurea, and interferon. The usual side ef-
fects of IM include nausea, loose motions, headaches, leg 
aches/cramps, fluid retention, disturbances in vision, 
itchy rash, immunity suppression, bruising or bleeding, 
anorexia, weight gain, neutropenia, thrombocytopenia, 
anemia, and edema. Other rare side effects include severe 
congestive cardiac failure and can lead to delayed catch-
up growth if used in prepubescent children  [5] . The der-
matological side effects of IM seen include nonspecific 
skin rashes, pruritus, alopecia, hyperhidrosis, stomatitis, 
xerostomia, superficial edema, hypopigmentation/depig-
mentation, hyperpigmentation, mucosal inflammation, 
lichenoid reaction, psoriasiform rash, and Stevens-John-

son syndrome  [6, 7] . The long-term side effects of IM 
include growth hormone deficiency in patients  [8] . It is 
recommended that women of child-bearing age who are 
treated with IM should be aware of the potential terato-
genicity of IM. Effective contraception should be used 
during IM therapy to prevent pregnancy  [9]  because IM 
crosses the placenta easily and very high concentrations 
have been found in the placenta  [10] .

  Therefore, we recommend that women should avoid 
being pregnant while on IM. However, the present case 
and other reported cases suggest that if a patient inadver-
tently becomes pregnant while on IM, the pregnancy can 
also have a favorable outcome. However, in the patient 
who does become pregnant while on treatment, balanc-
ing the risk to the fetus when continuing IM versus the 
risk to the mother when interrupting treatment remains 
difficult. We recommend the mother to undergo regular 
scans or TIFFA (targeted imaging for fetal anomalies) for 
detecting an associated anomaly in the fetus. 

  Conclusion 

 Pregnant mothers who are on IM may have a normal 
or a teratogenic outcome, as seen in this case. Hence, they 
need a strict follow-up. 
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