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                           LETTER TO THE EDITOR 
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 To the Editor, 

 Imatinib mesylate has dramatically improved the 
prognosis of chronic myeloid leukemia (CML) 
patients with an estimated six years overall survival 
of 88% [1]. More than 50% of all CML patients are 
males and 45.8% are diagnosed between 20 and 64 
years of age [2], but no clear data about the potential 
gonadotoxicity and the possible harmful effects on 
offspring of imatinib are available. 

 Imatinib is a small-molecular analog of ATP that 
inhibits the tyrosine kinase activities of Bcr-Abl, 
PDGFR- α , PDGFR- β , c-Fms, Arg and c-kit [3]. In 
rodents, c-kit and its ligand SCF play an essential 
role in testicular development regulating germ cells 
migration, proliferation and survival. In addition, 
PDGF is a central mediator in the maturation of 
Leydig cells [4]. Accordingly, inhibition of these 
developmental signaling pathways could have adverse 
effects on normal sperm and testosterone produc-
tion. Here, we report the case of a 36-year-old patient 
diagnosed with CML in November 2006 who 
fathered twice while on imatinib at the dosage of 400 
mg/day. Conceptions occurred after one month and 
22 months from therapy start, respectively. Both 
pregnancies were normal and without complications, 
and both female babies were delivered at term by 
vaginal deliveries. Birth weights and lengths were 
within the 95th percentiles and subsequent develop-
ment was within normal ranges. The patient obtained 
a complete cytogenetic and molecular response after 
four months of therapy and is still in complete 
molecular response after 48 months from diagnosis. 

 Animal studies investigating the effects of ima-
tinib on gonadal function showed that when pre-
pubertal male rats were exposed to 150 mg/kg of 

imatinib for three days, there was severe impairment 
of gonocyte migration, spermatogonial stem cell 
proliferation and Leydig cell maturation. By the age 
of 11 weeks, the exposed animals had normal epidi-
dymal sperm counts although follicle stimulating 
hormone (FSH) and luteinising hormone (LH) 
remained above normal levels [5]. In another pre-
clinical study, adult male rats received 60 mg/kg for 
70 days prior to mating. They had testicular and 
epididymal duct shrinkage with low sperm count, 
which was not seen at doses  � 20 mg/kg. Nonethe-
less, fertility was not affected and this was confi rmed 
also in the fi rst generation offspring [3]. 

 Hensley and Ford were the fi rst to report the out-
comes of 18 pregnancies among partners of men 
treated with imatinib. Later on, 20 other pregnancies 
were reported, summing up to 40 pregnancies, includ-
ing the two described here. Three miscarriages, two 
induced abortions and one gut malrotation of 40 preg-
nancies were reported. Patients characteristics and 
pregnancies outcome are illustrated in Table I [6 – 10]. 
Two case reports describe oligospermia after imatinib 
treatment. In the fi rst one, the patient received high 
dose (800 mg/day) imatinib since adolescence for 
hypereosinophilic syndrome [11]. In the second one, 
the patient developed oligo-azoospermia when 18 
years old after prolonged imatinib administration (400 
mg/day) for CML started at 11 years of age [12]. 

 Animal and human data suggest that prolonged 
exposure to imatinib could be associated with low 
sperm count, even if this may not affect fertility as 
demonstrated by the reported cases. Nonetheless, 
patients should be counselled about the possibility that 
azoospermia might eventually occur and should be 
encouraged to bank their sperm either before or during 
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therapy. Even if data are limited, imatinib therapy does 
not seem to be associated with major fetal complica-
tion when conception occurred during the treatment 
of the male partner. However, prolonged follow-up of 
the offspring and specifi c studies on sperm integrity 
and testosterone production are warranted.  

 Acknowledgements 

 Emad Shash was supported by the  “ Clinical Unit 
Visit Fellowship ”  of the European Society of Medical 
Oncology (ESMO). 

Declaration of interest: The authors report no 
confl icts of interest. The authors alone are respon-
sible for the content and writing of the paper.

      References 

  Marin D. Current Status of imatinib as frontline therapy for [1] 
chronic myeloid leukemia. Semin Hematol 2010;47:312 – 8.  
  National Cancer Institute [Internet]. Surveillance Epidemi-[2] 
ology and End Results. US incidence and survival SEER 
2003 – 2007 [accessed 2010 Nov]. Available from: http://
www.seer.cancer.gov  
  Novartis Pharmaceuticals Corporation [Internet]. Available [3] 
from: www.pharma.us.novartis.com/product/pi/pdf/gleevec_
tabs.pdf  
  Mariani S, Basciani S, Arizzi M, Spera G, Gnessi L. PDGF [4] 
and the testis. Trends Endocrinol Metab 2002;13:11 – 7.  
  Nurmio M, Toppari J, Zaman F, Andersson AM, Paranko J, [5] 
Soder O, et al. Inhibition of tyrosine kinases PDGFR 
and C-Kit by imatinib mesylate interferes with postnatal 
testicular development in the rat. Int J Androl 2007;30:
366 – 76.  
  Hensley ML, Ford JM. Imatinib treatment: Specifi c issues [6] 
related to safety, fertility, and pregnancy. Semin Hematol 
2003;40(Suppl 2):21 – 5.  
  Ault P, Kantarjian H, O ’ Brien S, Faderl S, Beran M, Rios [7] 
MB, et al. Pregnancy among patients with chronic myeloid 
leukaemia treated with imatinib. J Clin Oncol 2006;24:
1204 – 8.  
  Ramasamy K, Hayden J, Lim Z, Mufti GJ, Ho AY. [8] 
Successful pregnancies involving men with chronic mye-
loid leukaemia on imatinib therapy. Br J Haematol 2007;
137:374 – 5.  
  Breccia M, Cannella L, Montefusco E, Frustaci A, Pacilli M, [9] 
Alimena G. Male patients with chronic myeloid leukemia 
treated with imatinib involved in healthy pregnancies: Report 
of fi ve cases. Leuk Res 2008;32:519 – 20.  
  Pacilli M, Montefusco E, Porrini R. Conception of healthy [10] 
children under Imatinib treatment in two men affected by 
chronic myeloid leukaemia. Hematologica 2009;94(Suppl 4):
168 – 9. (Abstract) 42nd Congress of Italian Society of Hae-
matology.  
  Seshadri T, Seymour JF, McArthur GA. Oligospermia in a [11] 
patient receiving imatinib therapy for the hypereosinophilic 
syndrome. New Engl J Med 2004;351:2134 – 5.  
  Mariani S, Basciani S, Fabbri A, Agati L, Ulisse S, Lubrano C, [12] 
et al. Severe oligozoospermia in a young man with chronic 
myeloid leukemia on long term treatment with imatinib 
started before puberty. Fertil Steril Epub 2010 Oct 1. 
doi:10.1016/j.fertnstert.2010.08.060 (PMID: 20888557).      T

ab
le

 I
. 

O
ut

co
m

e 
of

 r
ep

or
te

d 
pr

eg
na

nc
ie

s 
fo

r 
m

al
es

 u
nd

er
 i

m
at

in
ib

 t
he

ra
py

.  

 A
ut

ho
rs

 

 N
um

be
r 

of
 

re
po

rt
ed

 
pr

eg
na

nc
ie

s 
 M

ed
ia

n 
ag

e 
at

 t
im

e 
of

 c
on

ce
pt

io
n/

R
an

ge
 

 M
ed

ia
n 

ex
po

su
re

 p
er

io
d 

to
 I

m
at

in
ib

 a
t 

ti
m

e 
of

 
C

on
ce

pt
io

n 
/ 

R
an

ge
 

 M
ed

ia
n 

do
se

 
of

 I
m

at
in

ib
 

 C
om

pl
ic

at
io

ns
/

M
is

ca
rr

ia
ge

 
 D

el
iv

er
y 

H
en

sl
ey

  &
  

F
or

d 
 °  

[6
]

18
N

A
N

A
40

0 –
 80

0 
m

g/
da

y
(2

) 
M

is
ca

rr
ia

ge
 (

2)
 A

bo
rt

io
n

(4
) 

S
uc

ce
ss

fu
l 

de
liv

er
y 

(6
) 

O
ng

oi
ng

 a
t 

ti
m

e 
of

 r
ep

or
ti

ng
(4

) 
N

o 
av

ai
la

bl
e 

da
ta

A
ul

t 
et

 a
l. 

[7
]

8
35

 y
ea

rs
/2

6 –
 38

 y
ea

rs
20

 m
s/

1 –
 30

 m
s

70
0 

m
g/

da
y

(1
) 

M
is

ca
rr

ia
ge

(1
) 

bo
rn

 w
it

h 
gu

t
 r

ot
at

io
n

(3
) 

V
D

(4
) 

C
S

R
am

as
am

y 
et

 a
l. 

[8
]

5
45

 y
ea

rs
/4

1 –
 46

 y
ea

rs
18

 m
s/

4 –
 48

 m
s

60
0 

m
g/

da
y

N
o

(4
) 

V
D

(1
) 

C
S

B
re

cc
ia

 e
t 

al
. 

[9
]

5
37

 y
ea

rs
/2

6 –
 43

 y
ea

rs
16

 m
s/

6 –
 31

 m
s

40
0 

m
g/

da
y

(1
) 

T
hr

ea
te

ne
d

 m
is

ca
rr

ia
ge

(4
) 

V
D

(1
) 

C
S

P
ac

ill
i 

et
 a

l. 
[1

0]
2

39
 y

ea
rs

  &
  4

6 
ye

ar
s

16
 m

s 
 &

  2
3 

m
s

40
0 

m
g/

da
y

N
o

(1
) 

V
D

(1
) 

C
S

S
ha

sh
 e

t 
al

.
2

36
 y

ea
rs

  &
  3

8 
ye

ar
s

1 
m

s 
 &

  2
2 

m
s

40
0 

m
g/

da
y

N
o

(2
) 

V
D

N
A

, 
N

ot
 A

va
ila

bl
e;

 V
D

, V
ag

in
al

 D
el

iv
er

y;
 C

S
, 

C
ae

sa
re

an
 S

ec
ti

on
.

°N
o 

av
ai

la
bl

e 
da

ta
 r

eg
ar

di
ng

 t
he

 o
ng

oi
ng

 p
re

gn
an

ci
es

 o
ut

co
m

e 
re

po
rt

ed
 i

n 
th

e 
pa

pe
r.


