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Potential effect of Imatinib on some sex hormones for male patients of 
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Abstract: Imatinib Mesylate is an oral chemotherapy drug that has been used to treat Chronic Myelogenous Leukemia (CML). It works 
as an inhibitor of oncogene tyrosine kinase BCR-ABLI as a target therapeutic agent. Despite the drug is well tolerated in most patients, 
impaired testosterone production and Gynecomastia after therapy might happen. The current study aims to evaluate the impact 
of Imatinib Mesylate on sex hormones of CML male patients in Baghdad province. Blood specimens were collected from (42) CML 
patients aged 23 to 68 years who used Imatinib drug for more than two years, and (45) normal persons aged 25 to 65 years as a control 
group. Exclusion criteria were performed for both control and CML patient's groups, including people with diabetes, hypertensive, and 
males complaining of infertility after taking medical history for every participant. The blood level of hemoglobin (Hb), white blood cells 
(WBC), platelet count, testosterone, LH, and FSH were evaluated and investigated. The obtained results showed a significantly lower 
level of testosterone (2.73+- 0.97) ng/mL than the control group (4.72 ±1.02) ng/mL with a p-value of 0.000. While LH (4.53±2.1) mIU/
mL and FSH (5.12 ± 2.83) mIU/mL were significantly higher than the control group (3.77± 0.8) mIU/mL and (3.85±0.807) mIU/mL with 
p-value of 0.026 and 0.005 respectively. Moreover, the outcomes revealed a moderate positive correlation (r = +0.348) between LH 
hormone levels with a duration increasing time of using Imatinib, while platelet showed a moderate negative correlation (r = -0.321) 
with time-consuming using that drug. In conclusion, Imatinib might harm testis functions and some hematological parameters that 
could increase using this drug.
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RESEARCH / INVESTIGACIÓN

Introduction
During the last two decades, the treatment of Chronic 

Myeloid Leukemia (CML) has changed because of the intro-
duction of tyrosine kinase inhibitor. The survival rate had been 
increased in patients with Leukemia and lymphoma1. Besides 
that, the infertility complications were raised in parallel with 
that disease. The chance of getting CML can be increased at 
the 4th decade of life or a younger age group where reproduc-
tive functions are crucial in affected men2,3. It has been identi-
fied many side effects about sexual function by using drugs for 
CML therapy. However, CML as a disease may adversely affect 
male fertility even before any therapy4,5. The introduction of 
tyrosine kinase inhibitor has increased the survival rate signifi-
cantly, highlighting issues related to the quality of life with an 
important area of fertility and paternity. The gonadal dysfunc-
tion induced by therapy depends in general on age dosages and 
types of the therapies used in CML treatment6.

Moreover, animal studies on Imatinib using standard do-
sages have shown non significantly impaired adult male fer-
tility4-7. The effect of Imatinib on spermatogenesis seems to 
be dose dependably8. c-KIT is essential for developments of 
Leydig cells and migration survival and proliferation of sper-
matogonia. Also, Platelets derived growth factors (PDGF) and 
(PDGF-R) are very important for developing Myeloid and Ley-
dig cells9. This study aimed to investigate the potential testicu-
lar effects of using imatinib drugs for CML patients (testicular 
Leydig cell function and androgen status) by measuring and 
characterizing reproductive hormones such as Follicle-stimu-
lating Hormone (FSH), Luteinizing Hormone (LH), and testos-
terone.  

Materials and methods 
The investigation was a spin-off study for (42) male pa-

tients with CML that attended the National center for hema-
tological diseases at Al-Mustanseria University. Participant 
patients have been using a standard dose of 400 mg of tyro-
sine kinase inhibitor (Imatinib) per day for equal or more than 
two years, and their ages ranged from 23 years to 68 years 
old. Patients in the above center that included in this spin-off 
protocol were invited to participate in this study only if they 
already agreed to be included. A healthy control group of (45) 
males aged 25 years to 65 was also involved. Exclusion criteria 
for both control and CML patients groups were performed for 
people with diabetes, hypertensive, and males complaining of 
infertility after taking medical history for each one. Blood sam-
ples were taken from both groups. Blood specimens were co-
llected in EDTA tubes for Hb, white blood cells, platelets, and 
differential count for WBC analysis. The mentioned hematolo-
gical parameters were estimated using an electronic counter 
(Mandray Company, France), and the blood films were perfor-
med on all patients and control groups using Giemsa stain. In 
addition, gel tubes were used to assess LH, FSH, and testos-
terone hormones concentrations by using the ELISA method 
through a micro plate reader (AWARENESS, USA). The ELISA 
kits were DRG from Germany.

Statistical Analysis
All statistics in the present study were performed by using 

SPSS Ver. 23 for windows. Quantitative values were presented 
as Mean and Standard deviation (SD) of all variables. An inde-
pendent t-test was used to exhibit the significance of differen-
ces. The confidence interval (95%) p-value £ 0.05 was consi-
dered statistically significant, while the probability p-value > 
0.05 indicates statistically not significant. Moreover, correla-
tion analysis between parameters was assessed by Pearson's. 
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Results and discussion
Nowadays, the new molecular design of cancer treat-

ments such as tyrosine kinase inhibitors can be applied into 
therapy, and the strategy for young adults and children and the 
latent effect on testis functions should be considered. The role 
of these drugs in some of specific physiological signals cas-
cade modulated may be varied with the maturation state and 
age, and the effectiveness and the side effects of these agents 
in young adults and children may be different. It is well known 
that the introduction of the tyrosine kinase inhibitor has revo-
lutionized the therapy of CML that leads to prolonged survival 
and significant improvement in the quality of life that results 
in increasing the number of patients that wish to be the father. 
According to previous animal studies on the effect of tyrosine 
kinase inhibitor as treatment, there is a mild to moderate im-
pairment of the male reproductive system10-12.

In general, hormones act upon the phases of the sperma-
togenesis (like LH and FSH) act directly on the testis to stimu-
late somatic cells functions that support spermatogenesis13. 
It had been reported that FSH is mainly regulated sperma-
togonial development14,15, while LH is working on Leydig cell 
to secrete testosterone. In the case of testosterone, it is the 
primary male steroid sex hormone and plays a crucial role in 
developing male reproductive tissue such as testis and pros-
tate as well as secondary sexual characteristics16. Testostero-
ne regulates the later phase of spermatogenesis, which takes 
about 74 days. Despite semen analysis not being performed in 
the current study, however, there is an effect of Imatinib on tail 
protein PY phosphorylation in human is related to sperm moti-
lity. The deficiency of this protein during therapy with tyrosine 
kinase inhibitor (Imatinib) may be associated with decreased 
motility of the sperm17-20. For hematological edge, the present 
study showed that platelets count is significantly higher than 
the control group (13.81 ± 1.28) and (13.70 ± 0.79), respecti-
vely, with p-value of 0.03. Even though the patients and control 
group are within the normal range, our explanation regarding 
these results may be due to the small sample size. While for 
Hb and WBC account the obtained result exhibited that the 
is non-significant differences between health and the patient 
group were Hb 13.70 ± 0.79 (g/dL) and 13.81 ± 1.28 (g/dL), and 
5.88 ± 1.21, 6.81 ±3.39 for WBc respectively), Table 1. 

The results of the hormonal, biochemical assay showed 
in the case of testosterone that the mean level of the patient's 
group (2.73 ± 0.97) ng/mL is significantly lower than the con-

trol group (4.72 ± 0.72) ng/mL with p-value of (0.00) this fin-
ding is consistent with several studies14,15. Also, the LH hormo-
ne in the patient's group is significantly higher than the control 
group 4.53 ± 2.1 mIU/mL and 3.77 ± 0.8 mIU/mL, respectively, 
with p-value 0.026. The same is true for FSH hormone; the pa-
tient's group is also significantly higher than the health group 
5.12  ± 2.83 mIU/mL and 3.85 ± 0.807 mIU/mL, respectively, 
p-value 0.005. our results were different from that reported 
by (21). However, our data is consistent with that reported (22).

The correlation for all measured parameters with duration 
increasing time for Imatinib was assessed. Regarding that, the 
results showed a moderate positive correlation ( r= +0.348) of 
LH hormone with increasing time duration of the mentioned 
treatment with p-value 0.026 as shown in table 3. while for 
platelet number, the results exhibited that there is a moderate 
negative correlation (r = - 0.321) with increasing time consu-
med of the Imatinib drug with p-value (0.038). For all other 
parameters, the outcomes revealed that there is a non-signi-
ficant correlation with duration consuming time, this is maybe 
due to our results dealing with a small number of samples.    
However, these results are consistent with that reported by 
(23) that stated Imatinib decreases the viability of normal Ley-
dig cells in a manner not time-dependent. Moreover, Imatinib 
has an antiangiogenic effect that inhibits the vascular endo-
thelial growth factor23,24. Imatinib delays or may block migra-
tion of gonocytes from the center of the seminiferous cord 
to basement members to form a spermatogonial stem cells 
pool. Inhibition of migration was probably due to blockage of 
the c-kit receptor. The presence of c-kit antiserum in Serto-
li cells inhibits migration of gonocytes25,26. Imatinib interferes 
with several maturation processes in the rat-like spermatogo-
nial stem cell and Leydig cells that produce testosterone and 
proliferation of differentiation type A spermatogonial.  The low 
testosterone level is derived from the hypothalamus pituitary 
axis and LH; FSH levels will increase significantly secondary to 
low testosterone levels27.

Conclusions
The therapy of tyrosine kinase inhibitor for male CML pa-

tients adversely affects testosterone levels with increased LH 
and FSH levels. However, it is unlikely to knock down the sper-
ms production. It is advisable to have sperm banking in young 
adult patients before starting prolonged treatment by Imatinib 

Table 2. Hormonal biochemical parameters for patients and control groups

Table 1. Hematological parameters for patients and control health group
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that can be easily applied. However, the present study's limi-
tation is the small sample size of CML patients included in the 
present data. A larger sample size is highly recommended to 
enforce those original results. Also, seminal fluid analysis was 
not done because most patients were unwilling to provide us 
with their semen.
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Table 3. The correlation coefficient of some parameters with increasing consuming time of Imatinib drug.
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