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patients in Iraqi Kurdistan region
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Abstract:

BACKGROUND: The advent of tyrosine kinase inhibitors (TKIs) has significantly improved the survival
rates of patients with chronic myeloid leukemia (CML) patients. The frequent side effects of TKls
have necessitated the need for a new approach. Treatment-free remission (TFR) has become a key
goal in CML management, allowing eligible patients who meet specific criteria to safely discontinue
TKI therapy.

OBJECTIVES: The objectives of this study were to identify CML patients on TKI therapy who are
eligible for TFR, compare the clinical and hematological parameters among eligible and ineligible
patients, and explore the reasons for patients’ willingness or reluctance to pursue TFR.
PATIENTS AND METHODS: This retrospective study reviewed 129 accessible medical records of
CML patients in three hemato-oncology centers in Iragi Kurdistan between 2008 and 2024. Eligibility
for TFR was assessed based on local criteria aligned with international guidelines, and eligible
patients were compared to ineligible ones.

RESULTS: Files of 129 CML patients on TKI therapy were reviewed. Their median age at diagnosis
was 46 years. Only 8.5% of the patients were eligible for TFR. Ineligibility was primarily due to
insufficient TKl treatment (41.6%), inadequate deep molecular response (17.5%), and lack of regular
molecular follow-up (40.6%). While patients expressed their desire to discontinue TKI to avoid side
effects and reduce compliance, reluctance stemmed from fear of relapse and the unavailability of
newer generation TKils in case of the development of resistant mutations.

CONCLUSIONS: A minority of CML patients in our region were eligible for TFR. Ineligibility for TFR
was mainly due to insufficient TKI therapy and irregular molecular monitoring.
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kinase inhibitors (TKIs). Imatinib, the first
TKI, dramatically improved survival rates
for CML patients, bringing overall survival
closer to that of the general population.™

Introduction

ince Virchow and Binnette first described
chronic myeloid leukemia (CML) in the
mid-1980s,!"! significant progress has been

made in understanding its cytogenetic and
molecular features. One of the mostimportant
discoveries was the BCR-ABL1 gene
rearrangement, which leads to unregulated
tyrosine kinase activity responsible for cell
transformation.>” This key finding paved
the way for the development of tyrosine
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The improved survival rates in CML
have led to an increased prevalence of
the disease, which in turn has heightened
the cost and burden on the healthcare
system.®! In addition, TKI therapy is often
linked to adverse effects that can affect
patients’ quality of life. Common side effects
include fatigue, nausea, depression, sleep
disturbances, diarrhea, pain, fluid retention,
and skin issues. With longer follow-up,
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other side effects have also been identified, such as
pulmonary hypertension in patients on dasatinib and
peripheral arterial occlusive disease and hyperglycemia
and hyperlipidemia in patients on nilotinib.!*!

Initially, lifelong TKI treatment was recommended for
CML patients. However, clinical trials have consistently
shown that many can maintain molecular responses
even after stopping TKI therapy.”?! Treatment-free
remission (TFR) has now become the new goal in
managing chronic CML. Studies have demonstrated that
around 50% of patients who achieved a deep molecular
response (DMR) with imatinib or second-generation TKIs
such as dasatinib or nilotinib can safely and successfully
achieve TFR."' The reasons why some patients
sustain TFR while others do not remain uncertain,
though immune factors are believed to contribute to
the suppression of leukemic clones and stem cells.!"!
Notably, all trials have demonstrated that patients who
relapse after discontinuing TKI therapy respond
promptly upon restarting it, without the emergence of
new mutations or progression of the disease. It is prudent
to inform CML patients that TFR may last from a few
months to many years, and approximately 20% may
never need to resume TKI therapy.?

The probability of achieving successful TFR in CML
patients may increase with longer durations of TKI
therapy and deeper molecular responses. However,
factors such as younger age, high Sokal scores, and TKI
resistance may indicate a higher risk of TFR failure.'*'4
Patients considering TFR often do so to avoid undesirable
side effects, reduce the risk of potential long-term
complications, alleviate the inconvenience of daily
medication, and lower treatment costs. Despite the
proven safety of TFR, less than half of eligible patients
are willing to discontinue TKI therapy. Their reluctance
is often due to concerns about disease recurrence,
side effects, and the possibility of experiencing TKI
withdrawal syndrome.[ 1516l

The aim of this study is to identify CML patients in
Kurdistan region of Iraq who are eligible for cessation
of TKIs, to compare the clinical and hematological
characteristics of eligible and ineligible patients to
identify potential predictive factors for eligibility, and to
explore the reasons behind eligible patients” willingness
or reluctance to adopt TFR.

Patients and Methods

This retrospective study was carried out in the
three hemato-oncology centers in Iraqi Kurdistan
region: Nanakali Hospital in Erbil, Hiwa Hospital in
Sulaymaniyah, and Azadi Hematology-Oncology Center
in Duhok. Out of the 530 registered CML patients who
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visited these hospitals from 2008 to 2024, only 129 had
assessable medical records, which were subsequently
reviewed. The enrolled patients received either the
first-generation TKI (imatinib) or a second-generation
TKI (either dasatinib, nilotinib, or bosutinib). This study
was approved by the ethical committee of the author’s
institution. Verbal informed consent was obtained from
all participants before their inclusion.

Information regarding the patient’s age, gender, clinical

presentation, hematological parameters, cytogenetic

findings, and treatment regimens was collected. The

Sokal prognostic index was calculated."”? CML patients

were deemed eligible for TER if they met the following

local criteria, aligned with European and Latin American

recommendations:['#1%]

1. Patients in the first chronic phase

2. Access to high-quality quantitative polymerase chain
reaction (PCR) using the international scale with
quick turnaround times for test results

3. Patient agreement to more frequent monitoring after
discontinuing treatment, with monthly testing for the
first 6 months, every 2 months between months 6 and
12, and every 3 months thereafter

4. First-line therapy or second-line therapy if the change
was solely due to intolerance

5. Duration of TKI therapy exceeding 5 years (or more
than 4 years for second-generation TKIs)

6. Duration of DMR (DMR4 or better) exceeding 2 years.

The characteristics of eligible patients were then compared
to the remaining ineligible patients. Patients were then
contacted, informed about the TFR, and asked whether
they were willing to adopt the regimen. They were also
asked to provide reasons for their willingness or reluctance.

Data were analyzed using the Statistical Package for the
Social Sciences (SPSS, version 26) (IBM®, Michigan, Illinois,
USA). The Chi-square test was employed to compare
the proportions between two or more groups, whereas
Fisher’s exact test was applied when more than 20% of the
table cells had an expected frequency of <5. P <0.05 was
considered statistically significant.

Results

The files of 129 patients were reviewed, consisting of
69 males and 60 females, with a male-to-female ratio of
1.15:1. The median age of the patients was 52 years, while
their median age at diagnosis was 45 years. The majority
of patients (46%) were in the 40-59 years of age group.
Most of the patients were from Erbil (65.7%), followed
by Sulaymaniyah (22.6%) and Duhok (11.7%).

At the time of diagnosis, 60.6% of the patients were
anemic (n = 66), 63.3% had a white blood cell (WBC)
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count exceeding 100 x 10°/L (n = 69), and 84.1% had
splenomegaly (1 = 90). Regarding the Sokal risk score,
48.1% had a low risk (n = 39), while 43.2% (n = 35) had
an intermediate risk, and 8.6% (n = 7) had a high risk.

Nearly all patients (98.1%) achieved complete
hematological response (CHR), with 38.5% responding
within the first 3 months of therapy. Major molecular
response (MMR) was attained by 74.5% of patients, while
only 43% reached DMR. The details of age at diagnosis
are shown in Table 1.

The proportion of patients eligible for TFR was 8.5%.
None of the patients aged 60 or older were eligible,
compared to 12.7% of those aged 40-49 years and 9.4% of
those under 40 years (P = 0.029). There was no significant
association between eligibility and gender (P = 0.587).
A significant association was found between TFR and age
at diagnosis (P = 0.030), as none of the patients diagnosed
at 50 years or older were eligible [Table 2].

No significant associations were found between
TFR eligibility and the following variables: spleen
size (P =0.122), anemia (P = 0.737), WBC count (P = 0.320),
platelets (P =0.711), blasts (P = 0.720), basophils (P = 1.000),
and Sokalscore (P=0.126). Similarly, there werenosignificant
associations between eligibility and treatment-related
or milestone variables, including CHR (P = 0.745),
MMR (P = 0.820), and TKI agents (P = 0.472) [Table 3].

Table 1: Chronic myeloid leukemia patient age at
diagnosis

n (%)
Age at diagnosis (n=129)
<30 17 (13.1)
30-49 65 (50.4)
50-69 42 (32.6)
>70 5(3.9)
Total 129 (100.0)

Table 2: Eligibility by age, sex, and age at diagnosis

The primary reasons for ineligibility were insufficient
duration of TKI therapy (41.6%), inadequate duration
of DMR (17.4%), and lack or irregularity of molecular
monitoring (40.8%).

Among the 129 patients, only 11.6% (15 patients) were
willing to pursue TFR. In addition, 30.2% would consider
TFR if molecular testing were provided free of charge,
20.9% were hesitant, and 35.7% could not be reached.
The main reasons for reluctance were the risk of relapse
and the financial burden (63%). Further details are found
in Table 4.

Discussion

CML is a common hematological malignancy in the
Kurdistan region of Iraq, accounting for about 20% of
all leukemia cases in the area.” TFR is becoming an
increasingly sought-after goal for CML patients in DMR,
driven by the burden of symptoms, costs, and potential
toxicities linked to long-term TKI therapy. While TFR
should be considered the ultimate objective for these
patients, many eligible individuals remain hesitant to
discontinue TKIs when given the chance despite the
numerous compelling reasons to do so.5!!

In the current cohort, the median age at diagnosis of the
studied patients was 46 years, which aligns closely with
reports from other studies conducted in Kurdistan region
and Iraq.">*' However, this age is approximately 10 years
younger than whathas been reported in western countries.
As observed in other studies, a slight predominance of
male patients was noted in this series.”>?!! The clinical
presentation of CML in this study was typical; however,
the incidence of anemia and splenomegaly was higher
than in western countries, where about 50% of cases are
discovered incidentally through routine blood tests./*!
This difference is likely due to screening programs,

Eligibility for treatment-free remission Total P
Eligible Not Eligible
Age (years)
<40 3(9.4) 29 (90.6) 32 (100.0)
40-59 8(12.7) 55 (87.3) 63 (100.0)
=60 0(0.0) 42 (100.0) 42 (100.0) 0.029**
Sex
Male 5(6.8) 68 (93.2) 73 (100.0)
Female 6(9.4) 58 (90.6) 64 (100.0) 0.587*
Age at diagnosis (years)
<30 3(17.6) 14 (82.4) 17 (100.0)
30-49 8(12.3) 57 (87.7) 65 (100.0)
50-69 0(0.0) 42 (100.0) 42 (100.0)
=70 0(0.0) 5(100.0) 5(100.0) 0.030**
Total 11 (8.5) 118 (91.5) 129 (100.0)

*Calculated by the Chi-square test. **Calculated by Fisher’s exact test

Iragi Journal of Hematology - Volume 14, Issue 1, January-June 2025

39



Darwes, et al.: Eligibility for treatment-free remission in CML

Table 3: Treatment-free remission eligibility by response milestones and tyrosine kinase inhibitors

Eligible, n (%) Not eligible, n (%) Total, n (%) P
CHR in months
<3 5(13.5) 32 (86.5) 37 (100.0) 0.745**
>3 6(10.2) 53 (89.8) 59 (100.0)
Total achievers of CHR 1(11.5) 85 (88.5) 96 (100.0)
MMR (months)
<12 5(14.3) 30 (85.7) 35 (100.0) 0.820*
=12 6 (16.2) 31 (83.8) 37 (100.0)
Total achievers of MMR 11 (15.3) 61 (84.7) 72 (100.0)
TKI
First generation 7 (7.3) 89 (92.7) 96 (100.0) 0.472**
Second generation 4(12.1) 29 (87.9) 33 (100.0)
Total 11 (8.5) 118 (91.5) 129 (100.0)

*Calculated by the Chi-square test, **Calculated by Fisher's exact test. MMR=Major molecular response, CHR=Complete hematological response, TKI=Tyrosine

kinase inhibitors

Table 4: Attitude of patients to treatment-free remission

n (%)

Willing to adopt TFR 5(11.6)
Reluctant 27 (20.9)
Conditioned willing 39 (30.2)
Unreachable 46 (35.7)
Death 2(1.6)
Total 129 (100.0)
Causes of reluctance

Risk of relapse 9 (33.3)

Risk of relapse and financial burden 17 (63.0)

Already tried and failed 1(3.7)

Total 27 (100.0)

TFR=Treatment-free remission

preemployment testing, and better health education
in those countries, leading to earlier diagnosis. In this
study, while the majority of patients achieved CHR and
MMR, only a small portion of patients were eligible for
TKI discontinuation (11 patients, 8.5%). CHR is defined
as the normalization of blood counts, splenomegaly, and
resolution of constitutional symptoms, while MMR and
DMR are defined as 3 log and 4 or more log reductions
in BCR-ABL1 transcripts by PCR testing, respectively.
Molecular testing is performed through standardized
PCR technique. The main reasons for ineligibility to
stop TKIs included inadequate molecular monitoring,
limited testing availability in government centers, and
the high cost of testing in private laboratories. Currently,
our CML patients are performing cytogenetic and
molecular testing at private laboratories, which is costly,
especially when frequent testing is required after TKI
discontinuation.

In this cohort, there was a significant association between
the patient’s age and age at diagnosis with eligibility to
stop TKIs (P < 0.05 and 0.02, respectively). Patients aged
between 40 and 60 years had a higher chance of being
eligible compared to elderly or very young patients. No
association was found between the other hematological
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and clinical parameters and eligibility status; although the
mean Sokal score of ineligible patients was higher than
that of eligible ones, the difference did not reach statistical
significance, likely due to the small number of eligible
patients in this study. Certain factors, such as the duration
of TKI therapy, depth of molecular response, and Sokal
score at diagnosis,™*! are reported to be important for
determining eligibility and the probability of successful
TFR. However, we did not observe a significant impact of
these factors in our study, a conclusion that is consistent
with findings from other researchers who also failed to
demonstrate a significant effect of these variables.['>*!

Many eligible patients were willing to discontinue
TKI therapy after being reassured about the safety
of the approach. The primary motives for stopping
treatment were drug side effects and the high cost of
molecular testing. However, concerns about the high
cost of frequent molecular testing initially, estimated
at $1350 during the 1** year of TFR and $600 annually
thereafter,”! and the fear of relapse were the main
reasons for reluctance. Raising patient awareness about
the safety and benefits of TFR, along with educating them
on the importance of regular molecular assessments and
providing free molecular testing, would motivate more
patients to consider the option of TFR.

Conclusions

CML patients in the Kurdistan region tend to be
younger, with higher WBC counts and a higher rate of
splenomegaly at diagnosis. Despite achieving a rapid
CHR with TKIs, the number of patients eligible for
TFR was limited, mainly due to irregular molecular
monitoring. Apart from age, eligibility was not linked
to clinical parameters at diagnosis. Most patients were
willing to pursue TFR to avoid side effects and the high
cost of molecular testing, while reluctance was mainly
due to fear of relapse and the high cost of frequent
molecular testing after stopping TKIs.
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