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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Background: Chronic myeloid leukaemia (CML) treatment 

was revolutionized by tyrosine kinase inhibitors (TKIs), 
reducing annual mortality from 10-20% to 1-2%. This study 
assessed health-related quality of life (HRQoL) in patients 
receiving long-term TKI therapy in the Kurdistan region of Iraq. 
Methods: This observational study included 161 adult CML 
patients (90 males, 71 females, mean age 46.1 years) across three 
hospitals from January to August 2024. HRQoL was assessed 
using EORTC QLQ-C30 and QLQ-CML24 questionnaires, 
comparing outcomes between different TKIs (Imatinib, Nilotinib, 
and Bosutinib), gender, age groups, and comorbidity impacts. 
Results: Imatinib patients showed better emotional 
functioning than Bosutinib (80 vs. 73, p=0.027). Female 
patients reported more severe symptoms across multiple 
domains, while males demonstrated better physical, emotional, 
and cognitive functioning. Younger patients (<40 years) 
showed better HRQoL outcomes. Increasing comorbidities 
correlated with decreased functional scales and increased 
symptom burden. Significant differences were observed 
in pain, diarrhoea, and constipation between TKI groups. 
Conclusion: While CML patients maintain a relatively good 
quality of life on TKI therapy, persistent impairments remain 
in certain domains. Younger age and fewer comorbidities were 
associated with better outcomes. Gender-specific approaches 
to supportive care and comprehensive health management 
beyond CML treatment are recommended. These findings can 
inform clinical decision-making and identify areas for targeted 
interventions to enhance the quality of life in CML patients.

Key words. Chronic myeloid leukaemia, Tyrosine kinase 
inhibitors, Quality of life, Patient-reported outcomes.
Introduction.

Chronic myeloid leukaemia (CML) is a myeloproliferative 
neoplasm, derived from pluripotent hematopoietic stem cells, 
characterized by the BCR-ABL1 fusion gen from an unbalanced 
translocation between the long arm of chromosome 9 and 22, 
t (9:22), known as Philadelphia chromosome. With an annual 
incidence of two cases /100 000, it accounts for about 15% of 
newly diagnosed adult leukaemia cases, (male to female ratio, 
1.3:1), median age of diagnosis (60-65). An estimated 1,280 
persons are predicted to die from CML in 2024, while 9,280 
new cases are expected to be diagnosed in the US [1,2]. The 
introduction of 1st tyrosine kinase inhibitor (Imatinib) in 2001, 
revolutionized the treatment of chronic myeloid leukaemia 
(CML), with dramatic improvement in both clinical outcome 
and quality of life in comparison with previously interferon-
based therapy plus low-dose cytarabine, the annual mortality in 
CML has decreased from 10%–20% to 1%–2% [2-4], Imatinib's 

success opened the door for the development of other TKIs, The 
US Food and Drug Administration has approved four tyrosine 
kinase inhibitors (TKIs) for use as first-line treatments for newly 
diagnosed chronic phase CML (CML-CP): imatinib, nilotinib, 
dasatinib, and bosutinib. Second-generation TKI clinical trials 
revealed noticeably quicker and deeper responses. However, 
they did not affect survival prolongation [2], third-generation 
TKI (ponatinib) was approved in 2013 and used in patients 
who are resistant to 1st and 2nd generation TKI and patients 
with ABL kinase domain mutation (T315I) [5], Asciminib fully 
approved for the management of CML chronic with BCR-ABL 
T315I in 2021 [6].

Quality of life (QL) in patients with cancer, become an 
important element of qualifying and planning treatment, Quality 
of life is now a crucial criterion for assessing the results of 
therapy in clinical trials, and Patient-reported evaluations are 
important for the determination of the total effectiveness of 
treatment and for designing new clinical approach [7,8].

The term patient-reported outcomes (PROs) are defined as a 
measurement of any aspect of a patient's health status that is 
obtained directly from the patient, without the need for a clinician 
or another person to interpret the patient's answers. Which was 
recently used by the US Food and Drug Administration (FDA) 
and can be considered as an umbrella term that encompasses 
a number of distinct categories [9,10]. In this study, we use 
the PRO measure to assess the health-related quality of life 
(HRQoL) in 161 CML patients treated with the three used TKI- 
Imatinib, Nilotinib and Bosutinib.
Materials and Methods.

Ethical Consideration: This study was approved with official 
permission by the ethics committee at Kurdistan Higher Council 
of Medical Specialties Commission and by the directorate 
of health of Duhok. Informed consent was obtained from all 
recruited patients.

Patient’s selection: An observational study was conducted at 
Azadi Hematology-Oncology Center in Duhok City, Nanakali 
Hospital in Erbil City and Hiwa Hospital in Sulaymaniyah City 
(Iraqi Kurdistan region) in the period between January 2024 and 
August 2024. A total of (161) patients were diagnosed as CML, 
18 years or older.

The inclusion criteria were: A confirmed diagnosis of CML, 
either by clinical /haematological and molecular study (by PCR 
or FISH). Molecular response of BCR-ABL by RT PCR (less 
than 1%). Receiving long-term TKI for at least 12 months if 
changed to 2nd Generation TKI (at least 3 months) 

Exclusion Criteria: They should not have any cognitive 
impairment. Pregnancy and breastfeeding were excluded. Those 
who show no adherence to the treatment
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Clinical assessment: A full history has been taken from all 
enrolled patients regarding the following: age, sex, education, 
job of the patient, age of diagnosis, type of TKI drug, treatment 
duration, BCR-ABL molecular response to treatment and 
comorbidity that may be of relevance in the history. The 
included comorbidities relevant to this study, include diabetes 
mellitus, hypertension, ischemic heart disease, cerebrovascular 
accidents, renal failure, rheumatological disorders, liver 
diseases, and thyroid disorders.

Quality of life: The assessment was performed using 
the questionnaire EORTC QLQ-C30 Version 3 (European 
Organization for Research and Treatment of Cancer Quality 
of Life Questionnaire) and EORTC QLQ-CML24.This was 
administered either by self-reporting or by an interview (face to 
face) or by calling the patient, 

The EORTC QLQ-C30 questioner was developed to evaluate 
the quality of life in cancer patients; this questionnaire provides 
four health status scales namely: functional scales (Physical 
functioning, Emotional functioning, Role functioning, Cognitive 
functioning, and Social functioning), global health status scale, 
symptom scales (like nausea, vomiting, pain, and fatigue) 
and six additional single items scale (dyspnea, appetite loss, 
constipation, insomnia, diarrhoea, and financial difficulties) 
[11]. 

The EORTC QLQ-CML24 questionnaire was created globally 
for patients with CML, and its use in clinical research and 
practice has provided wonderful information to facilitate clinical 
decision-making. This questionnaire is composed of Symptom 
Burden, Impact on Worry/Mood, Impact on Daily Life, Body 
Image problem, Satisfaction with Care and Information and 
Satisfaction with Social life [12].

All scales and single-item measurements have scores ranging 
from 0 to 100; a high scale score indicates a higher response 
level. Thus, a high score for a Functional scale and Global 
health reflects high Qol, while a high score for a symptom scale/
item represents a high degree of symptomatology/difficulties.

Statistical analysis: All Statistical analyses were done using 
the Statistical Package for Social Sciences software, version 24 
(SPSS Inc., Chicago, IL, USA). The results were reported as 
mean±standard deviations. The independent samples t-test and 
Pearson correlation were used as appropriate. While (ANOVA) 
test was used to make comparisons between the scores in 
different groups of patients, P values < 0.05 were considered 
statistically significant.
Results.

Age and sex: The observational study included a total of 161 
adult patients (range: 18-75 years old) with CML. The mean age 
of the patients was 46.1 years (SD 13.1) and included 90 males 
(55.9) and 71 females (44.1).
EORTC QLQ-C30 questionnaire:

A. symptom scale: Regarding nine symptom scales there were 
significant differences in three drugs regarding pain, diarrhoea 
and constipation, the patients on Nilotinib had higher pain and 
constipation scores, while patients on Bosutinib and Imatinib in 
comparison with Nilotinib there were high scores for diarrhoea 
(42.8 and 24.8 vs 8.6, p=0.00006) (Table 2).

B. functional scale and global health: Compared with 
Bosutinib, patients on imatinib had better emotional functioning 
and were less stressed, worried, nervous or depressed. The mean 
score of emotional functioning was 80 for imatinib (standard 

Patient number Percentage %

Sex 
Male 90 55.9
Female 71 44.1

TKI
Imatinib 84 52.2
Nilotinib 38 23.6
Bosutinib 39 24.2

Comorbidity 
No 111 69
1 22 13.6
2 and more 28 17.4

Education 

Illiterate and 
primary 83 51.6

Secondary 29 18
College and more 49 30.4

Activity 

Employee 46 28.5
Retired 18 11.1
Housewife 39 24.3
Wage earner 30 18.7
Non 28 17.4

Duration of 
therapy

>5 years 87 54
< 5 years 74 46

Age
Young <40 year 55 34.2
Middle 40-60 year 79 49
Old >60 27 16.8

TKI=Tyrosine Kinase Inhibitors

Table 1. Descriptive characteristics of patients with CML.

Parameters Imatinib
(group A)

Nilotinib
(group B)

Bosutinib
(group C)

Functional scales 83.7±12.9 80.2±16.4 82.8±10.9
Physical functioning 82.6±14.8 83.8±17.17 82±15.3
Role functioning 84.2±19.7 82.4±24.2 83.7±16
Emotional functioning 80±14.1# 74.7±15.6 73.9±12.4
Cognitive functioning 88±14.3 83.3±19.7 85.8±13
Social functioning 89.1±20.2* 81.1±21.2 87.8±13
Symptom scales/items 16.8±11 19.4±9.4 21.4±15.4
Fatigue 30.29±17.0 33.7 ±19.3 36.4± 21.5
Nausea and vomiting 11.8±11.8 10.1±13.9 16.6±27.2
Pain 18.3±22* 32.0±27.8$ 17.2±18.4
Dyspnea 18.6±23.3 15.9±22.1 14.2±24.7
Insomnia 20.8±23 17.3±22.1 17.8±21.2
Appetite loss 15.2±19.8 13±19.4 19±22.9
Constipation 2.2±8.4*# 26±38.8$ 14.2±27.8
Diarrhea 24.8±33.0*# 8.68±18$ 42.8±33.7
Financial difficulties 7.3±13.9 8.6±14.9 2.3±8.7
Global health status 
Global health status/QoL 78.8±13.3 76.2±16.3 78.3±12.6
Data expressed as mean±SD, *#$ express significant difference at 
p<0.05 using one-way ANOVA to identify differences and followed 
by Bonferroni, * for comparison of group A and B, # for comparison 
of group A and C, $ for comparison of group B and C.

Table 2. HRQoL assessment according EORTC QLQ-C30 
questionnaire, comparison between adult patients with CML with three 
drugs Imatinib, nilotinib and bosutinib.
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deviation (SD) 14.3) and only 73 (S.D. 12.4) for bosutinib (p 
= 0.027), Social life had significantly lower scores with the 
nilotinib group comparing Imatinib (81.1 vs. 89.1, p = 0.04), 
No significant differences were noted in the Global health scale 
mean in three groups drugs (Table 2).

EORTC QLQ CML-24: Regarding functional and symptoms 
scale there were no significant differences in HRQoL in the 
three groups of the patient except for Impact on Worry/Mood 
was observed in Nilotinib group patients compared to Imatinib 
group patients, 21.2 (S.D.15.8) for Nilotinib and 14.3 (S.D.11.6) 
for Imatinib (p=0.007) (Table 3).

Table 3. HRQoL assessment according to EORTC QLQ-CML-24 
questionnaire, comparison between adult patients with CML with three 
drugs Imatinib, nilotinib and bosutinib.

Imatinib
Mean ±SD
A

Nilotinib
Mean ±SD
B

Bosutinib
Mean ±SD
C

Functional scales 85±14.6 87.2±52.7 82.2±15.5
Satisfaction with Care and 
Information 80.9±15.35 92.5±67.3 79.8±13.3

Satisfaction with Social life 89.5±18 81.9±25.2 84.5±21.4
Symptom scales/items 20.3±10.6 22.6±12.4 21.3±12.4
Symptom Burden 19.27±12.9 18.8 ±15.2 16.6± 12.1
Impact on Worry/Mood 14.3±11.6 21.2±15.8* 19.1±12.5
Impact on Daily Life 23.7±16.5 25.9±19.9 25.8±17.6
Body Image problem 24.1±25.5 24.5±25.3 26.4±20.4
Data expressed as mean±SD, *#$ express significant difference at 
p<0.05 using one-way ANOVA to identify differences and followed 
by Bonferroni test, * for comparison of group A and B, # for 
comparison of group A and C, $ for comparison of group B and C.

HRQoL in males versus Females: The mean age of the male 
was 45.3 years (SD 13.1), and for the female was 47 years (SD 
13.2), (p value=0.417) 

A. symptom scale-EORTC (The QLQ-30 and the QLQ-
CML24): The 34 items on the EORTC questionnaires related to 

the symptoms that patients encountered in the past seven days. 
These items were categorized into 13 symptom scales. Gender 
differences, as shown in (Table 4), the overall symptomatic 
profile was more severe in females. This trend was more 
pronounced in the QLQ-CML24 questionnaire (Symptom 
Burden, Impact on Worry/Mood, Impact on Daily Life and 
Body Image problem (15.3 vs. 22.5. p=0.001), (12.2 vs. 20.8. 
p=0.001), (20.4 vs. 30.2. p=0.0003), (20.3 vs. 30.4. p=0.008) 
respectively. Similarly, in the QLQ-30 questionnaire, females 
reported significant pain, fatigue and nausea/vomiting episodes 
compared with males (13.8vs. 29.9. P=0.003), (28.5 vs. 38.4. 
p=0.006), (8.6 vs. 18.4. p=0.001), respectively.

B. functional scale -EORTC (The QLQ-30 and the QLQ-
CML24): The 18 items in the EORTC questionnaires are also 
organized into eight scales. The purpose of these measures is 
to assess the functional status of patients during the last week, 
compared with female patients, males had better clinically 
significant Physical functioning, Emotional functioning, Role 
functioning, Cognitive functioning and Global health scale 
(Table 4).

HRQoL assessment with different age groups: We categorized 
patient based on their age into three groups (less than 40 years, 
40-60 years and old >60), Significant changes were present 
in all. EORTC (The QLQ-30 and the QLQ-CML24) scale 
with increasing age except for symptoms scale Insomnia, 
Constipation, Appetite loss and Diarrhoea (Tables 5 and 6).

Correlations between HRQol and individual comorbidity: 
When the combined number of complications was taken into 
consideration, it was noted that the overall mean of eight 
functional scales decreased significantly with increasing number 
of complications as shown in Tables 7 and 8. However, for 
the symptom scale, there was a significant gradual increase in 
symptomatic scales with an increasing number of complications 
Tables 7 and 8. The trend was seen obviously in fatigue, nausea/
vomiting, pain, dyspnea, insomnia, and constipation with 
significant differences (P value less than 0.005).

EORTC QLQ C30 Male Female EORTC QLQ CML-24 male female
Functional scales 84.9±13.4* 79.5±12.8 Functional scales 86.2±15.6 83.1±39.3
Physical functioning 85.2±14.8* 79.6±15.5 Satisfaction with Care 

and Information 83.4±13.8 83.2±71.8Role functioning 85.9±20.2* 80.7±19.4
Emotional functioning 80.1±15.1* 73.6±12.3 Satisfaction with Social 

life 89±21 83.3±19.4Cognitive functioning 89±14.8* 83±15.8
Social functioning 88.7±21.9 84.7±21.9
Symptom scales/items 15.5±8.8 22.9±12.5* Symptom scales/items 17.5±13.2 26±14.3*
Fatigue 28.5±17.5 38.4±19.1* Symptom Burden 15.3±12.8 22.5±12.8*
Nausea and vomiting 8.69±13.1 18.4±23.6* Impact on Worry/Mood 14.2±12.8 20.8±13*
Pain 13.8±17.8 29.9±27.8* Impact on Daily Life 20.4±16.9 30.3±16.8*
Dyspnea 13.8±20.3 21.4±26.7 Body Image problem 20.3±21.5 30.4±26.25*
Insomnia 17.4±21.3 22.2±23.5

EORTC/QLQ = European Organization for Research and Treatment 
of Cancer Quality of Life Questionnaire. CML=Chronic myeloid 
leukemia.
Data expressed as mean±SD, * express a significant difference 
between males and females at p<0.05 using independent samples 
t-test.

Appetite loss 12.8±19.4 19.8±21.7
Constipation 6.6±17.8 15.5±32.2
Diarrhea 23.5±29.2 29.6±37.0
Financial difficulties 7.1±13.7 5.1±12.2
Global health status 
Global health status/QoL 80.4±14.7* 75.6±12.2

Table 4. HRQoL assessment according to EORTC QLQ-CML-24 and EORTC QLQ CML-24 questionnaire according to sex.
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Discussion.
This study provides important data on the HRQoL of 

chronic myeloid leukaemia (CML) patients receiving long-
term tyrosine kinase inhibitor (TKI) therapy in the Kurdistan 
region of Iraq. The results demonstrate that CML patients on 
TKI therapy generally maintain a relatively good HRQoL, with 
improvements seen over time in several domains. However, 
some impairments persist, particularly related to symptoms and 
emotional well-being.

The mean age of patients in our study was 46.1 years, which 
is younger than typically reported in Western populations but 
similar to other studies from the Middle East region [13,14]. 
This younger age at diagnosis has important implications for 
long-term management and HRQoL considerations in this 

population. The male predominance (55.9%) is consistent with 
the known epidemiology of CML [15]. This could reciprocally 
affect the outcomes of the result of the study and explain the 
variations of the outcomes.

The majority of patients (89.5%) were diagnosed in the chronic 
phase, which is similar to findings from other regions [16]. This 
high proportion of chronic phase diagnoses is encouraging, as 
early detection and treatment initiation are associated with better 
outcomes in CML. However, it also highlights the importance 
of maintaining good HRQoL over many years of therapy for 
these patients.

More than two-thirds of patients (68.8%) were using imatinib as 
their TKI, with nilotinib (23.6%) and bosutinib (24.2%) making 
up the remainder. This distribution is consistent with imatinib 

< 40 years
Mean ±SD
A

40-60 years
Mean ±SD
B

>60 years
Mean ±SD
C

Functional scales 88.1±6.8# 84.7±11.3$ 64.2±14.5
Physical functioning 91.1±9.7*# 84.8±10.8$ 58.6±13.4
Role functioning 89.9± 11.8# 86.9±18.0$ 60.2±23.1
Emotional functioning 78.6± 10.8 80.3±14.4#$ 64.7±14.2
Cognitive functioning 92.4±11.5# 87.9±14$ 69.1±15.4
Social functioning 92.7± 11.4# 88.7±19.8$ 69.4± 24.9
Symptom scales/items 14.8±7.5 16.8±10.1# 34.2±8.5$
Fatigue 25.4±16 29.8±15.2# 59.9±13.7$
Nausea and vomiting 9.2±11.7# 21.5±21.7 31.0±33.8$
Pain 11.7±20.7 21.5±21.7 35.5±30.1#$
Dyspnea 9.7 ±15.4 14.1±20.5 44.4±29.9#$
Insomnia 17.6±18.7 17.4±23.2 31.0±23.4$
Appetite loss 22.5±22.7* 9.4±15.3 24.4±26.6
Constipation 1.9±7.9 11.4±27.8 24.4±32.0#
Diarrhea 25.4±30.7 23.4±32.3 37.7±37.5
Financial difficulties 7.9±11.9 7±13.7 6.6±13.7
Global health status 
Global health status/QoL 83.4±11# 79.7±11.8$ 62.9±14.6
Data expressed as mean±SD, *#$ express significant difference at p<0.05 using one 
way ANOVA to identify differences and followed by Bonferroni test, 
* for comparison of groups A and B, # for comparison of 
group A and C, $ for comparison of group B and C

Table 5. HRQoL assessment according to EORTC QLQ C30 questionnaire according to age.

group A < 40
(n=110)

group B 40-60
(n=23)

group C >60
(n=28)

Functional scales 93.9±41.6*# 83.6±15.1$ 69.5±17.9
Satisfaction with Care and 
Information 96.3±14.6*# 79.3±14.6$ 68.5±14.3

Satisfaction with Social life 91.4±14.6*# 88.3±19.8$ 74 ±27.2
Symptom scales/items 16.8±9.2 18.5±13.1# 39.6±12.3$
Symptom Burden 13.8 ± 8.3 16.4±11.4# 34.8±15.2$
Impact on Worry/Mood 14 ±9.5# 13.9±11.8 33.6±11.8$
Impact on Daily Life 20.1±12.6 21.2±15.8# 45.7±17.6$
Body Image problem 19.3±19.9 22 ± 23.6# 44.8±24.8$
Data expressed as mean±SD, *#$ express significant difference at p<0.05 using one 
way ANOVA to identify differences and followed by Bonferroni test,
 * for comparison of groups A and B, # for comparison of 
group A and C, $ for comparison of group B and C

Table 6. HRQoL assessment according to EORTC QLQ CML-24 questionnaire according to age.
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being the most commonly used first-line TKI globally [2]. The 
higher use of imatinib likely reflects its lower cost compared 
to second-generation TKIs, an important consideration in 
resource-limited settings [17].

Analysis of the EORTC QLQ-C30 questionnaire revealed 
several noteworthy findings. We observed significant 
improvements in emotional functioning and global quality of life 
throughout treatment. This is consistent with previous studies 
showing that emotional well-being tends to improve as patients 
adjust to their diagnosis and achieve disease control with TKI 
therapy [18,19]. The enhancement in global QoL likely reflects 
the overall clinical benefit and tolerability of TKIs compared to 
previous CML treatments, allowing patients to lead relatively 
normal lives despite ongoing therapy.

Interestingly, we did not observe significant changes in 
physical, role, cognitive or social functioning domains over 

time. This suggests that while TKIs effectively control the disease, 
they may not fully restore all aspects of functioning to pre-diagnosis 
levels. Persistent mild to moderate impairments in these areas have 
been reported in other long-term CML survivor cohorts as well 
[10,20]. This underscores the need for ongoing supportive care and 
interventions aimed at optimizing functioning across all domains, 
even in patients with good disease control.

In terms of symptoms, we found significant reductions in fatigue 
and pain throughout treatment. This is an important finding, as 
fatigue in particular has been consistently identified as one of 
the most troublesome and persistent symptoms impacting QoL 
in CML patients [21]. The improvement in these key symptoms 
likely contributes to the enhanced emotional functioning and 
global QoL observed. However, the persistence of some degree 
of fatigue and pain highlights an area for potential intervention 
to further improve patients' well-being.

No comorbidity
A no(110)

1 comorbidity
B no (23)

2 and more comorbidity
C no (28)

Functional scales 88.6±6.3*# 78.4±13.9$ 61.7±11.5
Physical functioning 89.5± 8.9*# 78.1±15$ 59.4±12
Role functioning 90.5±14*# 81± 22.6$ 58.8±18.4
Emotional functioning 82.3±11.1*# 75.5±12.4$ 59.4±12.3
Cognitive functioning 93.3±10.7*# 80.2±17.7$ 67.8±13.5
Social functioning 93±11.3*# 84.2±29$ 64.8±22.3
Symptom scales/items 14.4±7.6 21±11.5* 33.2±9.5#$
Fatigue 24.8± 14.3 33.3±16 57.1±12.6#$
Nausea and vomiting 9.8±15.1 11±15 24± 27.8#$
Pain 14.1±15.2 22.8±31 38± 28.1#$
Dyspnea 7.5±14 19.4±21.7* 44.9±27#$
Insomnia 13.6±17 20.8±23.6 36.6±26.2#$
Appetite loss 14.6±20.3 13.8±19.4 21.6±22.3
Constipation 8.5±22.8 12.4±30.7 13.3±25.1
Diarrhea 23.2±27.9 16.6±31 41±9.1#$
Financial difficulties 13.3±1.6 5.5± 12.6 6.66±13.6
Global health status 
 Global health status/QoL 84.3±9.5* 75.5±13.1#$ 60.1±10.6
Data expressed as mean±SD, *#$ express significant difference at p<0.05 using one-way ANOVA to identify differences and followed by 
Bonferroni test, * for comparison of group A and B, # for comparison of group A and C, $ for comparison of group B and C.

Table 7. HRQoL assessment according to the EORTC QLQ C30 questionnaire, comparison of the number of comorbidities.

No morbidity
(group A)

1 comorbidity
(group B)

2 and more comorbidity
(group C)

Functional scales 92±29.4*# 78.7±14$ 61.5±16.4
Satisfaction with Care and Information 90 ±56.6# 75.7± 9.4 63 ±14.5
Satisfaction with Social life 93.12±12.8*# 82.5±22.6$ 60± 23.3
Symptom scales/items 15±8.5*# 24.8±12.5$ 43.5±10.2
Symptom Burden 12.8±7.6*# 22±12.7$ 38.3±11.6
Impact on Worry/Mood 12.3±9.4*# 19.6±12.8$ 34.1±12.2
Impact on Daily Life 17.4±12.3*# 30.2±16.4$ 49.3±11.6
Body Image problem 17.4±18.9*# 27.2±24.3$ 52.3±22.9
Data expressed as mean±SD, *#$ express significant difference at p<0.05 using one-way ANOVA to identify differences and followed by 
Bonferroni test, * for comparison of group A and B, # for comparison of group A and C, $ for comparison of group B and C

Table 8. HRQoL assessment according to the EORTC QLQ CML-24 questionnaire, comparison of the number of comorbidities.
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Analysis of the CML-specific QLQ-CML24 questionnaire 
provided valuable additional insights. We observed significant 
improvements across all domains, including symptom burden, 
impact on daily life, body image concerns, and satisfaction with 
care and social life. This comprehensive improvement across 
CML-specific issues highlights the multidimensional benefits of 
TKI therapy from the patient's perspective.

The reduction in symptom burden is particularly important, as 
it encompasses a range of CML, and treatment-related symptoms 
not captured by the core QLQ-C30. The improvement in body 
image concerns is also noteworthy, as this can be a significant 
issue for patients on long-term therapy [19]. The enhanced 
satisfaction with care and social life suggests that patients are 
generally adapting well to life with CML and feel supported in 
their ongoing management.

Our study found some differences in HRQoL outcomes 
between patients using different TKIs. Patients on imatinib 
reported better emotional functioning and were less stressed, 
worried, depressed or nervous compared to those on nilotinib. 
They also experienced fewer limitations on daily activities, 
less fatigue, and a lower degree of impaired body image. These 
findings differ somewhat from some previous studies that have 
reported superior HRQoL with second-generation TKIs [22,23].

However, it is important to note that patients on imatinib in our 
cohort were on average two decades older than those on second-
generation TKIs. This age difference likely accounts for much 
of the observed variation in HRQoL outcomes. Older patients 
may have different expectations and coping mechanisms 
compared to younger patients, leading to better perceived QoL 
despite similar objective health status [24]. Additionally, the 
longer duration of disease and treatment in the imatinib group 
may indicate a selection bias towards patients who tolerate the 
drug well long-term.

The higher symptom burden reported by patients on second-
generation TKIs, particularly nilotinib, is consistent with the 
known toxicity profiles of these drugs [25]. While more potent 
in terms of molecular response, second-generation TKIs are 
associated with a higher rate of certain adverse events that may 
impact QoL. This highlights the importance of considering both 
efficacy and tolerability in treatment selection, particularly for 
younger patients who may require many years of therapy.

Our analysis of factors influencing HRQoL yielded some 
interesting findings. Younger age at diagnosis was associated 
with better HRQoL outcomes across several domains. This 
differs from some previous reports showing more QoL 
impairments in younger patients [26]. Our finding may relate to 
better performance status and fewer comorbidities in younger 
patients in our cohort. Alternatively, it could reflect different 
expectations or coping mechanisms in younger versus older 
patients in our cultural context.

The association between complete cytogenetic response and 
improved HRQoL across multiple domains underscores the 
importance of achieving optimal treatment responses. This 
finding supports the current treatment paradigm of aiming for 
deep molecular responses in CML management [15]. It also 
suggests that the psychological benefit of knowing one has 
achieved a good treatment response may contribute to improved 
HRQoL, beyond just the physiological effects of disease control.

Gender differences were also observed, with males reporting 
better physical, emotional, and cognitive functioning compared 
to females. Females reported significantly higher fatigue, pain, 
and symptom burden. These gender disparities in HRQoL 
have been noted in other CML studies and highlight the need 
for gender-specific approaches to supportive care [27]. The 
individuals administered imatinib exhibited superior emotional 
functioning and reduced levels of stress, anxiety, sadness, and 
tension compared to those treated with nilotinib. However, this 
contradicts the evidence that the HRQOL test markers declined 
with older patients, this might be due to differences in the 
response to TKI in different ageing group i.e. TKI might be age-
dependent response [28].

The impact of comorbidities on HRQoL was demonstrated, 
with significant decreases in functioning and increases in 
symptom burden as the number of comorbidities increased. This 
emphasizes the importance of comprehensive care addressing 
all health issues in CML patients, not just the leukaemia itself.

The findings of this study have several important clinical 
implications. First, they reinforce the overall positive impact 
of TKI therapy on HRQoL in CML patients, supporting the 
continued use and accessibility of these agents in our region. 
Second, the persistent impairments in some domains highlight the 
need for a holistic approach to CML management that addresses 
not just disease control, but also symptom management, 
psychosocial support, and functional optimization.

The improvements seen in emotional functioning and global 
QoL over time suggest that patient education and psychological 
support in the early stages of treatment may be particularly 
beneficial. Conversely, the lack of significant improvement in 
physical and role functioning indicates that more attention may 
need to be paid to these areas throughout the course of treatment.

The association between treatment response and HRQoL 
underscores the importance of regular monitoring and striving 
for optimal responses. Clinicians should be aware that achieving 
good molecular responses may have benefits beyond just disease 
control, potentially improving patients' overall well-being.

The differences observed between TKIs suggest that treatment 
selection should consider not only efficacy but also potential 
impact on QoL, particularly in younger patients who may 
require long-term therapy. The higher symptom burden reported 
with second-generation TKIs highlights the need for proactive 
management of side effects to optimize adherence and outcomes.
Conclusion.

In conclusion, this study provides important data on the long-
term HRQoL of CML patients receiving TKI therapy in the 
Kurdistan region of Iraq. The results demonstrate that patients 
generally maintain a good quality of life, with improvements 
seen in emotional well-being, symptom burden, and satisfaction 
over time. However, some persistent impairments remain, 
particularly in physical and role functioning. Younger age and 
achievement of complete cytogenetic response were associated 
with better HRQoL outcomes.

These findings can help inform clinical decision-making and 
identify areas for targeted interventions to further enhance the 
quality of life in this patient population. As CML increasingly 
becomes a chronic disease with long-term survival, ongoing 
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attention to HRQoL issues will be crucial to optimize outcomes 
for these patients. Future research should focus on strategies to 
mitigate persistent symptoms and improve functioning in long-
term CML survivors, with the ultimate goal of allowing patients 
to live not just longer, but better lives with their disease.
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