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Abstract
Background: Chronic myeloid leukemia (CML) represents
about one quarter of leukemia cases in our region making it a
great challenge to the health system.
Aims: Since adherence to imatinib contributes to optimal
cytogenetic and molecular responses in CML patients, ours.
study tries to evaluate imatinib adherence in Middle Euphrates
region of Iraq.
Materials & Methods: This study was conducted in Al-
Hussein cancer center in Karbala province of Iraq between
November 2011 and August 2019. There were 67 CML
patients treated with imatinib, their adherence was assessed by
using the 9-items Morisky Medication Adherence Scale, while
response was evaluated by measuring BCR-ABL1 transcription
level in peripheral blood.
Results: Only 26.87% of our patients were adherent.
Unavailability of drug was the most common cause of poor
adherence in 73.13% of patients. Patients with good adherence
were more likely to achieve an optimum response (P value
=0.007).
Conclusion: Our results showed that adherence to imatinib
was very low in our region. Economic factor (Unaffordable
drug prices) was the main cause leading to suboptimal
response. Therefore, efforts should be made to provide drugs to
our patients. That will help in improve adherence and treatment
outcomes.
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Introduction
Chronic myeloid leukemia (CML) is a condition of
myeloproliferative disease caused by a constitutively active
BCR-ABL tyrosine kinase generated by Philadelphia (ph)
chromosome translocation.1,2 In 2017 an estimated more than
8 000 people diagnosed with CML in US, more than 1,000
people died from this disease.3 CML treatment has now been
revolutionized by the introduction of tyrosine kinase
inhibitors (Imatinib) leading to a substantial improvement in
prognosis, response rate, overall survival and patients
outcomes compared with previous therapeutic regimens.4,5
Medical non-compliance has been described as a significant
public health issue that lead to a significant financial burden
on current healthcare systems. The World Health
Organization (WHO) describes compliance as the extent to
which a patients’ behavior taking medication corresponds
with agreed recommendations from a health-care provider.6
In US poor adherence to treatment has been estimated to cost
$100 billion each year, that represents 10% from hospital
admissions and 23% from nursing homes admissions. In the
same time lack of compliance to medical advice is also a
source of ongoing frustration to health care workers.7
In this study we try to assess adherence of CML patients to
imatinib in Middle Euphrates region of Iraq.This study can

help to analyze the factors that lead to poor compliance and

to develop future leukemia treatment strategies in our war-
torn country.

Materials and Methods
This is study was conducted in Al - Hussein cancer center in
Karbala province of Iraq. This center was established in
November 2011 with oncology & hematology wards. It
covers not only Karbala population but also other patients
from the Middle Euphrates region in Iraq are referred to this
center for treatment of solid & hematological malignancy.8
A total of 67 Philadelphia positive CML patients treated with
imatinib for at least 12 months, during period between
November 2011 and August 2019 were included in our study.
Patients adherence was evaluated by using the nine items
Morisky Medication Adherence Scale (9-MMAS), which is
one of the most commonly used technique for adherence
assessment.9
Questionnaires were prepared in Arabic language, questions
1–8 are answered by (yes) or (no), in questions 1–4, 7, and 8,
the answer (yes) gives 0 point and (no) gives 1 point. In
questions 5–6, the answer (yes) gives 1 point and (no) gives
0 point. Question 9 is answered by: Never/rarely (5 points),
once in a while (4 points), sometimes (3 points), usually (2
points) and all time (1 point). With scores ranging from 1–13,
Patients scoring 11 or above in the summary score were
classified as adherent as shown in (Table 1).10,11

Table 1. The 9-item MMAS to calculating and evaluate imatinib adherence.
1. Do you sometimes forget to take your medication? Yes/No
2. People sometimes miss taking their medications for reasons other than forgetting. Thinking over the past 2 weeks,
were there any days when you did not take your medicine? Yes/No

3. Have you ever cut back or stop taking your medication without telling your doctor, because you felt worse when you Yes/No
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took it?
4. Do you sometimes miss to bring along your medication when you travel or leave home? Yes/No
5. Did you take your medicine yesterday? Yes/No
6. Do you have a special routine or reminder system to help you take your medications? Yes/No
7. Do you sometimes stop taking your medication if it feels like your disease is under control? Yes/No
8. Taking medication every day is a real inconvenience for some people. Do you ever feel hassled about sticking to your
treatment plan? Yes/No

9. How often do you have difficulty remembering to take all of your medicines? Scale 1-
5

Response was evaluated up by measuring of BCR-ABL1
transcription level in peripheral blood, that done as part of
the clinical protocol and the findings were reported on the
health information system of hospital regularly. All patients
were personally interviewed during their routine follow up
and their demographic data were also collected. Patients with
non-conclusive results were excluded from our study. This
study was approved by review ethical committee of Karbala
teaching hospital, Iraq.
Data were analyzed by using the Social Sciences of
Statistical Package (SPSS) version 20, Chi square procedure
was being used to identify the significant differences at the
level of significance ≤ 0.05.

Results
There were 67 patients enrolled in our study, median age was
45 years and range (6-90) years. Thirty-four patients (50.75%)
were male and 33 patients (49.25%) were female with M:F
ratio 1.03:1. From those patients 56 patients (83.50%) were
married and 11 patients (16.50%) were single. Majority of
our patients had an educational level of primary school in 27
patients (40.30%) followed by secondary school in 18
patients (26.87%), higher education in 14 patients (20.89%)
and 8 patients (11.94%) were Illiterates.
Chronic phase was the most common presenting phase in 63
patients (94.03%) followed by accelerated phase in 3 patients

(4.48%) and blast crisis in 1 patient (1.49%) as shown in
(Table 2).

Table 2. Demographic features of the 67 patients.
Variable N (%)

Gender
Male 34 (50.75%)
Female 33 (49.25%)

Marital status
Married 56 (83.50%)
Single 11 (16.50%)

Level of education
Illiterate 8 (11.94%)
Primary 27 (40.30%)
Secondary 18 (26.87%)

Higher education 14 (20.89%)
Clinical presentation at diagnosis

Chronic phase 63 (94.03%)
Accelerated Phase 3 (4.48%)

Blast crisis 1 (1.49%)

The overall mean Morisky score of 67 patients was 8.41,
range was (3-13). Of the 67 patients, 18 patients (26.87%)
were adherents, and 49 patients (73.13%) were non-adherent
(Figure 1).

Figure 1. Patients adherence according to 9-items MMAS.
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The. most common cause for poor adherence in our patients
was unavailability of drugs in 49 patients (73.13%) followed
by forgetfulness in 27 patients (40.30%), side effects in 20

patients (29.85%), doubt about drug efficacy in 10 patients

(14.92%), patients feel their disease is under control in 5
patients (7.46%) and hopelessness in 4 patients (5.97%) as
shown in ( Figure 2).

Figure 2. Causes of non- adherence to imatinib.

Stomach pain & gastric upset was the most common side
effects in 19 patients (28.36%) followed by joint pain in 16

patients (23.88%), muscle pain in 13 patients (19.40%),
nausea in 13 patients (19.40%) and vomiting in 10 patients
(14.92%), other side effects are shown in (Table 3).

Table 3. Side effects due to imatinib intake.
Side effects N (%)
Fatigue 1 (1.49%)
Edema 6 (8.95%)
Nausea 13 (19.40%)
Diarrhea 2 (2.98%)
Vomiting 10 (14.92%)
Headache 7 (10.45%)

Drowsiness & Dizziness 8 (11.94%)
Nervousness 3 (4.48%)
Weight gain 4 (5.97%)

Allergy & Rash 1 (1.49%)
Fever 3 (4.48%)

Stomach pain & gastric upset 19 (28.36%)
Muscle pain 13 (19.40%)
Joint pain 16 (23.88%)

Abdominal pain 7 (10.45%)

There was no correlation between adherence and sex, level of
education, marital status or side effects, but adherent patients
were more likely to achieve optimal response in 83.3% of

patients comparing to 46.94% among non-adherence (P value
=0.007; 95% CI: 1.45-22.04) as shown in (Tables 4 & 5).

Table 4. Categorical variables comparison with adherence using the 9-items MMAS.
Variable Class of Adherence Total P value
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Non-adherent N (%) Adherent. N (%)
Sex Female 23 (69.70%) 10 (30.30%) 33 (100%) 0.531Male 26 (76.47%) 8 (23.53%) 34 (100%)

Level of education Illiterate to secondary school. 38 (71.70%) 15 (28.30%) 53 (100%) 0.605Higher education 11 (78.57%) 3 (21.43%) 14 (100%)
Marital status No 7 (63.64%) 4 (36.36%) 11 (100%) 0.436Yes 42 (75.00%) 14 (25.00%) 56 (100%)
Side effects Yes 49 (73.13%) 18 (26.87%) 67 (100%) 0.470No 0 (0.00%) (0.00%) (0.00%)

Table 5. Patients response according to adherence status.
Adherence Response Total P

value Odds Ratio (95%CI)Optimal N (%) Failure N (%)
Adherent 15 (83.33%) 3 (16.67%) 18 (100%) 0.007* 5.65 (1.45-22.04)Non-adherent 23 (46.94%) 26 (53.06%) 49 (100%)

* means significant differences (P ≤ 0.05).

Discussion
Leukemia accounts for more than 6% of cancer patients in
Middle Euphrates region of Iraq, while CML represents more
than 24% of leukemia cases in this region.12,13 Poor
compliance to treatment had negative impact on CML
patients, understanding factors that lead to incompliance may
help to improve treatment outcomes and decrease
complications.14,15
Only 26.87% of our patients were adherent, our results were
much lower than in Qatar 69%, Sweden 97.36%, India 75%,
Ethiopia 55.5% and Taiwan 73.1%.11,16-19Drug unavailability
was the major factor for non-compliance in 73.13% of our
patients. Because of the long-term use of costly imatinib, the
expense of treatment with CML has increased and now CML
has been one of the most expensive illness.20 Unavailability
of drugs was also the main cause of poor adherence in Qatar
and Brazil.11, 21While side effects were the main factor in UK,
Ethiopia and Taiwan.18,19,22
In our study there was no effect of sex, level of education,
marital status and side effects on adherence, same result in
India and Brazil.17, 21 Although Darkow et al., showed that
lack of adherence was greater among women.23 While Marin
et al. found that adherence was lower in younger patients and
those who developed side effects.5
Adherent patients tend to achieve optimal response
comparing to non-adherence, this was proved in studies in
UK, Brazil, Taiwan and Belgium where the adherence rate
and the molecular response were closely correlated.5, 19, 21, 24

Conclusion
This is first study to assess adherence to imatinib in Iraq,
patient’s adherence was very poor in our region. There was
no correlation between adherence and sex, level of education,
marital status or side effects. Unfortunately, drug
unavailability was the major cause of non-adherence. The
most common side effect in our patients was gastric upset.
Adherent patients tend to achieve optimal response
comparing to non-adherence. This result highlights the need
for future studies in other parts of Iraq with larger numbers of
patients to assess other possible factors for poor adherence.
Health authority are advised to pay attention to the factors
found in this study, that might help to improve treatment
outcomes among CML patients in our country.
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