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Abstract:

Background: Chronic myeloid leukemia (CML) is myeloproliferative of hematopoietic stem cells resulting in marked in-
creased in granulocytes, platelets and red cells.

Imatinib mesylate (IM) is potent tyrosine kinase inhibitor acts by occupying ATP binding site for BCR-ABL oncoprotein pre-
venting phosphorylation of substrate and interrupting contact with protein.

Aim of study: Evaluation of thyroid function and myelosuppresion induced by IM in CML patients.

Materials and Methods: The study enrolled 13 patients with CML treated by IM for more than 6 months. Total blood count
and blood film and thyroid function.

Tests (T1 ,T4 and TSH) were performed.

Results: All patients belong to Grade3 and Grade2 only of mylosuppresion, the most common cytopenia is neutropenia in (7)
patients, anemia in (5) patients and only (4)patients having thrombocytopenia. Only three patients don’t achieve remission (6.6
%).Regarding thyroid function only one patient has high TSH level with normal T1 and T4. In spite of TSH level in patients
significantly higher than the control group the mean values of two group were within normal range. Non-significant difference
in T1 and T4 between the control and patients groups.

Conclusion: IM do not seem to has clinically significant effect on thyroid function. However, thyroid function test is indicated

before initiated of treatment with IM. Also CBC is highly recommended for monitoring CML patients on IM.
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Introduction:

Chronic myeloid leukemia (CML) is myeloproliferative
disorder of hematopoietic stem cells resulting in marked in-
creased in granulocytes, platelets and red blood cells. CML
is characterized by Philadelphia (ph) chromosome. It is the
product of reciprocal translocation between the long arms of
chromosome 6 and 22.

This reset is fusion gene BCR-ABL that encodes to abnormal
protein tyrosine kinase activity (1,2,3).

Imatinib mesylate (IM) is potent inhibitor of tyrosine ki-
nase, including c kit platelets- derived growth factor receptor
(PDGF-R), BCR-ABL.

This drug was used for the first in 3661 in patients with CML
resistant o- interferon where show to re establish normal he-
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matopoiesis (Ph negative).

The mechanism of action of IM is by occupy ATP binding
site for BCR- ABL oncoprotein preventing phosphorylation of
substrate and interrupting contact with protein. (4,5,6).

Myelosuppression developed during IM treated of CML is
common(7).

The wide use of tyrosine kinase inhibitors raised the aware-
ness of side effects on thyroid function. The effects of IM on
multiple endocrine glands are now recognized that may have
impaction on quality of life in CML patients on IM.

In general IM side effects are fatigue, peripheral and peri-
obital oedema . these signs are undistinguishable for hypothy-
roidism.

Few previous studies about thyroid function in IM treated
CML patients that had onflicting results(36).

The aim of our study is to evaluate thyroid function and toxic
thyroid effect for IM on CML patients more them 6 months
of treated.
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Material and method:

he present study was retrospective, observational con-

ducted on 13 patients of CML (31 male and 31 female)
in chronic phase attending national center of hematological
disease.

This study was conducted from Feb 2135 to Oct.2135. The
diagnosis of all included patients was confirmed by real time
PCR for BCR-ABL fusion transcript.

All patients were on Imatinib for 6 months or more 411 mg
daily. Patients with other comorbidities like liver diseases, re-
nal disease or endocrine disease were excluded from this re-
search.

Hematological remission is defined as platelets count < 451
x31 /L, WBC count below 31 X 316/L basophils below 5 %

Table (1) showed the grades of adverse events

with no immature cells in blood.

A venous blood were obtained from each patients 2 ml in
EDTA tubes for peripheral blood findings ( red cell indices
WBC and differential and platelet count)using hematology
counter (Mindray 1111) with blood film staind by Giemsa
stain., and 2 ml in gel tubes to gel serum where thyroid func-
tion was evaluated (TSH , T1 and T4) performed using chemo-
radiolumnces Tosoh AIA-161 (Japan).

Ethical approval were performed by local committee in the
national center of hematological diseases.

Adverse events:

The adverse events were graded according to the national
cancer institute (NCI) common terminology criteria for ad-
verse events (CTCAE)(1).

Adverse reaction Grade 3 Grade 2 Grade 1 Grade 4
-Life
Hb<31.1 Hb<1.1 g/dL ;threatening
Hb<LLN to
Anemia gDl to 1.1 transfusion ; urgent
g/dL 31.1
g/dL indication intervention
indicated
Neutrophils
1 Neutrophils
Neutrophils<LL mm /3511> 1 Neutrophils
Neutropenia 1 mm /3111> 1
Nto 3511/mm 1 mm /511>
to 511 mm
to 3111/mm
mm/75,111>
mm/51.111>
Thrombocytopeni *Platelets <LLN 1 1 mm/25,111>
to
a to 75,111/mm1 to 1 1
1 mm /25,111
mm /51,111

* LLN lower limit of normal.

Statistical analysis :
The statistical significant of difference between the two

groups examined were evaluated by student t- test. The level
of significant was of 1.15.
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Results :

Table (2): showed thyroid function tests in CML patients and control group.

Controls Patients P-value
TSH 1.64 £3.44 32+22 1.12
T4 2+7.33 2.63 £ 6.66 N.S
T1 1.614 +£3.166 1.44 £3.34 N.S
P< 1.15 significant.
N.S: Means non-significant.
The outcome of treatment with IM showed that only three  on table (3).

patients (6.6 %) do not achieved hematological remission.
Two patients with thrombocytosis platelets count more than
451 X 316/L and the third patient had neutrophilia with plate-
lets more than 451 X 316/L

The grade of cytopenia are belong to grade one and grade
two only. No patients was found on grade 1 or grade 4.

The most common cytopenia is neutropenia 7 patients
(22.52) while patients suffered from anemia were five ( 36.3
%) and four patients had thrombocytopenia (32.6 %) as shown

Table(3):Showed grades of cytopenia and number of patients

Regarding the thyroid function tests. Only one patients (1.22)
has TSH above normal but below 31 mIU/ml with normal T1
and T4 values.

The TSH is level significantly more than the control group
although the mean levels of both the patients group and control
group were within normal limit. Non significant difference in
the values of both T4 and T1 between the patients and control
groups were noticed as shown on table (2).

having cytopenia.

Over all
Cytopenia Grad 3 Grad 2 Grad 1 Grad 4
(%) percentage
Neutropenia 5 2 1 1 (%22.5)7
Thrombocytopenia 4 1 1 1 (% 32.6)4
Anemia 2 1 1 1 (%36.3)5

Myelosuppresion developing during IM treatment of CML is
common . It is due to combined effect of suppression of leu-
kemic clone and inhibition of normal hematopoiesis . Our data
clearly revealed that the suppression related to grade 3 and 2
only as shown on table (1).

The myelosuppresion is always limited to the first few weeks
of treatment. So the incidence of grade 1 and 4 of myelosup-
presion is predominant at initiation of treatment and decrease
with longer time after exposure to IM .

This could be explained that our patients had more than 6
months on IM treatment. Finally the hematological side effect
is dose dependent and reversible (6, 31).

Hematological toxicity is very important in modifying treat-
ment discontinuation, dose reduction to avoid death caused by
bleeding or infection (33,32,31).

Therefore the management of cytopenia lies mainly on tight

monitoring of full blood counts.(34)

It is difficult to compare our data with other published studies
about the incidence of all grade of cytopenia because it varies
from 2 to 61 % which is very wide range that is difficult to
interpret(35).

Identifying thyroid disease in CML patient can be difficult
CML patients but may had important consequences many of
symptoms of hypothyroidism like fatigue , leg oedema , pe-
ripheral odema can be attributed to CML symptoms or to drug
side effects or thyroid dysfunction(36).

In spite of our results identifying statistically difference in
TSH levels between CML treated patients with IM and control
this change was within normal laboratory values.

Moreover, Only one patients has subclinical hypothyroid-
ism that is clinically not important nearly similar finding by
Dora et.al. who examined 61 patients with CML treated by IM
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61 out 61 patients have normal thyroid function(37). Ghalaut
et.al. study from India 6 month follow up of 11 patients treated
with IM only two patients had subclinical hypothyroidism(31).

Mashhadi in 2134 prospective study on 36 patients. All pa-
tients are within normal value of thyroid function after treat-
ment with IM(36).

However, Kim et.al. reported that 252 of CML patients re-
ceiving IM had thyroid dysfunction(21).

It was suggest that the mechanism of sub-clinical hypothy-
roidism was stimulation of both T4 and T1 clearance due to
increase activity of microsomal enzymes of the liver.(23)

The management of subclinical hypothyroidism is still con-
troversy. However, the existence of hypothyroidism in IM
treated patients do not need to stop treatment or reduction of
the dose of IM.

In spite of, the normal thyroid function in IM treated CML
patients thyroid function test should be performed before ini-

Conclusion:

IM do not seem to has clinically significant effect on thyroid
function. However, thyroid function test is indicated before
initiated of treatment with IM. Also CBC is highly recom-
mended for monitoring CML patients on IM.

Recommendations:

3.Larger number of CML patients on IM needed to evaluate
their thyroid function.

2.Thyroid function to be evaluated on CML patients on Ni-
lotinib.
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