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Abstract
There is paucity of evidence-based data on health-related quality of life (HRQOL) outcomes of chronic myeloid leukemia
(CML) patients treated with tyrosine kinase inhibitors (TKIs). We performed a multicenter propensity-matched case-control
study to compare HRQOL of newly diagnosed CML patients treated with front-line dasatinib (cases) or imatinib (controls).
Patient-reported HRQOL was assessed with the EORTC QLQ-C30 and the EORTC QLQ-CML24 questionnaires.
The impact on daily life scale of the EORTC QLQ-CML24 was selected a priori in the protocol as the primary HRQOL scale
for the comparative analysis. Overall, 323 CML patients were enrolled of whom 223 in therapy with imatinib and 100 in
therapy with dasatinib. Patients treated with dasatinib reported better disease-specific HRQOL outcomes in impact on daily
life (Δ= 8.72, 95% confidence interval [CI]: 3.17–14.27, p= 0.002), satisfaction with social life (Δ= 13.45, 95% CI:
5.82–21.08, p= 0.001), and symptom burden (Δ= 7.69, 95% CI: 3.42–11.96, p= 0.001). Analysis by age groups showed
that, in patients aged 60 years and over, differences favoring dasatinib were negligible across several cancer generic and
disease-specific HRQOL domains. Our findings provide novel comparative HRQOL data that extends knowledge on safety
and efficacy of these two TKIs and may help to facilitate first-line treatment decisions.

Introduction

Imatinib, the first generation of tyrosine kinase inhibitors
(TKIs) has been introduced into clinical practice since 2001
laying the foundations for targeted therapies in chronic
myeloid leukemia (CML) [1]. Clinical advances that have
been made in this cancer area over the last two decades
are outstanding, indeed life expectancy of these patients
now approaches that of their peers from the general popu-
lation [2].

After imatinib approval by US Food and Drug Admin-
istration (FDA), other two TKIs, that is, dasatinib and
nilotinib, were also approved for first-line use in CML,
based on two pivotal randomized controlled trials (RCTs)

[3, 4]. More recently, based on the results from another
large RCT [5], also bosutinib has been approved as possible
first-line treatment by the FDA.

Although these three newer approved TKIs have shown,
to a different degree, higher and faster cytogenetic and
molecular responses compared with imatinib, no major
differences exist with regard to survival outcomes [6].
For example, long-term efficacy results of the phase III
ENESTnd study indicated that 5-year estimated
progression-free survival (PFS) and overall survival (OS)
were 92 and 91% and 94 and 92% for nilotinib (300 mg bid)
and imatinib (400 mg bid), respectively [7]. Similarly, long-
term results of the DASISION study indicated that 5-year
estimated PFS and OS were 85 and 86% and 91 and 90%
for dasatinib (100 mg qd) and imatinib (400 mg qd),
respectively [8]. This scenario briefly illustrates why front-
line treatment selection in newly diagnosed chronic phase
(CP) CML patients has become one of the most critical
challenges of patients’ management in routine practice [9].
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Whilst there is substantial comparative data on efficacy
and safety of newer TKIs versus imatinib as first-line
therapy, no full paper comparing health-related quality of
life (HRQOL) outcomes has yet been published [10].
This lack of HRQOL data limits a full understanding of
the potential advantages and disadvantages of currently
available first-line treatment approaches. Indeed, the avail-
ability of comparative evidence-based information from the
patient’s standpoint would further enhance physicians’
ability to make more informed treatment decisions.

Therefore, we performed a multicenter study to compare
HRQOL profile of CP-CML patients treated with front-line
imatinib or dasatinib therapy in real life. Secondary objec-
tives were: to describe patient-reported symptom prevalence
between treatment groups and examine HRQOL differences
by age groups.

Patients and methods

Study design and population

This was an academic multicenter propensity-matched
case-control study sponsored by the Gruppo Italiano
Malattie Ematologiche dell’Adulto (GIMEMA), which
enrolled patients in Italy and Germany and involved 38
centers. Inclusion criteria included adult (≥18 years)
patients with a diagnosis of Philadelphia chromosome
positive and/or BCR-ABL positive CML confirmed by
cytogenetic and/or molecular analysis and in first-line
treatment with either dasatinib or imatinib for no more
than 3 years. Also, patients had to be at least in complete
cytogenetic response (CCyR) as documented by chro-
mosome banding analysis of marrow cell metaphases or in
major molecular response (≤0.1% BCR-ABL IS) at the
time of study entry. Main exclusion criteria were: major
cognitive deficits or psychiatric problems hampering a
self-reported evaluation and having received any CML
treatment prior to therapy with imatinib or dasatinib for
more than three months.

The study was approved by the Ethical Committees of
each participating center and all patients provided written
informed consent. The study was conducted in accordance
with the Declaration of Helsinki and was registered at
ClinicalTrials.gov (NCT02164903).

Study logistic

Eligible patients were approached in the hospital and invited
to participate by their own treating physician. Investigators
had to inform patients that possible non participation in this
study would not have any consequence on their follow up
care. All eligible patients were then explained the purpose

of the study and those consenting were given a Survey
Booklet, including a set of patient-reported outcomes (PRO)
questionnaires, along with a self-addressed stamped envel-
ope. Patients were requested to completing it at home, at
their earliest convenience and returning them to an inde-
pendent Data Center (i.e., GIMEMA Data Center in Italy).
All clinical and laboratory information were taken from
Hospital medical records and all data were then centrally
collected and analyzed at GIMEMA Data Center. In case
report forms, we also collected information on the avail-
ability of drugs in order to only include, in the main
analysis, those patients for whom imatinib and dasatinib
were equally available as treatment option at the time of
diagnosis in the participating centers.

Patient-reported outcomes and a priori selection of
primary scale for comparative analysis

The well validated cancer specific European Organisation
for Research and Treatment of Cancer Quality of Life
Questionnaire-Core30 (EORTC QLQ-C30) [11] and the
recently developed EORTC QLQ-CML24 [12] were used to
evaluate HRQOL and symptom burden. The QLQ-C30
consists of five functioning scales: physical, role, emotional,
cognitive, and social; three symptom scales: fatigue, nausea/
vomiting, and pain; six single-item scales: dyspnea,
insomnia, appetite loss, constipation, diarrhea, and financial
impact; and the global health status/QoL scale. The items
were scaled and scored using the recommended EORTC
procedures [13].

The EORTC QLQ-CML24 was developed to supplement
the EORTC QLQ-C30 [12] to comprehensively assess
HRQOL in CML patients and its initial validation involved
overall 655 CML patients in treatment with various TKIs
from ten different countries (Europe, USA, and Asia) [12],
and it is currently being further tested in another interna-
tional study. This disease-specific questionnaire consists of
the following six scales: impact on daily life, symptom
burden, impact on worry/mood, body image problems,
satisfaction with care and information, as well as satisfac-
tion with social life. The impact on daily life scale was
selected a priori in the research protocol as primary HRQOL
scale for the comparative analysis, based on clinical
grounds. Indeed, results from the development process of
this questionnaire indicated that this scale was the most
sensitive in reflecting differences in clinical response status
and in performance status categories [12]. This scale con-
sists of the following three items: (1) Have you had any
difficulties carrying on with your usual activities because of
getting tired easily? (2) How much has your treatment been
a burden to you? (3) Have you needed social support (e.g.,
family, friends, or relatives) to undergo therapy or to cope
with the disease?
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Statistical analysis

We compared the mean scores of the impact of daily life
scale (EORTC QLQ-CML24) [12] between CML patients
treated with either dasatinib (cases) or imatinib (controls).
To improve comparability between groups, cases and con-
trols had been matched, before comparisons, on the esti-
mated propensity scores by a 1:1 optimal pair matching
[14]. The matching procedure included only those patients
(n= 303) for whom both drugs were equally available as
treatment option at the time of diagnosis. We estimated the
propensity scores by a multivariable logistic model, based
on the following key a priori selected variables measured at
diagnosis: age (continuous), sex, living arrangements

(living alone vs living with someone), comorbidity (yes vs
no), ECOG performance status (0 vs ≥1), Sokal risk (low vs
intermediate/high), and having received any previous
treatment for CML (yes vs no). The prematching control
group consisted of 206 imatinib patients and 97 subjects in
the dasatinib group. Afterward, we obtained 94 matched
case-control pairs performing an optimal nearest-neighbor
matching. We assessed the postmatching balance between
groups in all observed variables, by both computing the
standardized mean differences (SMD) [15] and performing
Fisher’s exact and Wilcoxon–Mann–Whitney tests [16, 17].
Based on previous work [18], for each variable we con-
sidered a postmatching SMD < 0.1 as an indicator of a good
balance between groups. We further adjusted comparisons

Fig. 1 Flow diagram of patients’
enrollment and inclusion in
primary analysis on propensity
score-matched groups. aEleven
patients did not return the
HRQOL Survey Booklet to the
Data Center but no statistically
significant differences were
found between these patients
versus those who did (n= 312)
with regard to key
sociodemographic and clinical
characteristics (data not shown)
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Table 1 Sociodemographic and clinical characteristics of matched CML patients (dasatinib vs imatinib)

Variable Dasatinib
(n= 94)

Imatinib
(n= 94)

p-value Standardized
mean difference

Totala (n= 312)

Age at diagnosis (years) 0.829 −0.02

Mean (SD) 57.48 (15.86) 57.76 (15.71) 61.33 (15.11)

Median 56.96 60.29 63.50

IQR 46.08–72.25 49.33–69.58 52.04–73.08

Gender, n (%) 0.770 0.06

Male 48 (51.06) 51 (54.26) 168 (53.85)

Female 46 (48.94) 43 (45.74) 144 (46.15)

Education level, n (%) 0.730 −0.03

Compulsory school or less 47 (50) 43 (46.24) 158 (51.63)

High school 33 (35.11) 38 (40.86) 106 (34.64)

University degree
or higher

14 (14.89) 12 (12.9) 42 (13.73)

Missing 0 (.) 1 (.) 6 (.)

Living arrangement at
diagnosis, n (%)

1.000 0.04

Alone 8 (8.51) 7 (7.45) 26 (8.33)

With somebody 86 (91.49) 87 (92.55) 286 (91.67)

Initial dose, n (%) 0.795 0.11

Standardb 87 (92.55) 85 (90.43) 285 (91.35)

Other 7 (7.45) 9 (9.57) 27 (8.65)

Current dose, n (%) 0.695 0.08

Standardb 80 (85.11) 77 (81.92) 249 (79.81)

Other 14 (14.89) 17 (18.08) 63 (20.19)

ECOG performance status
at diagnosis, n (%)

1.000 0.00

0 65 (69.15) 65 (69.14) 205 (65.71)

1 21 (22.34) 25 (26.6) 84 (26.92)

2 5 (5.32) 4 (4.26) 20 (6.41)

3 3 (3.19) 0 (0) 3 (0.96)

Clinically significant
coexisting disease at
diagnosis, n (%)

1.000 −0.02

No 49 (52.13) 48 (51.06) 131 (41.99)

Yes 45 (47.87) 46 (48.94) 181 (58.01)

Time from treatment start
(months)c

0.189 −0.21

Mean (SD) 17.46 (10.59) 19.68 (11.14) 18.12 (10.47)

Median 15 19.5 17.00

IQR 8.00–26.00 9.00–29.00 9.00–27.00

Major molecular response,
n (%)

0.289 0.25

No 17 (18.09) 24 (25.53) 73 (23.40)

Yes 77 (81.91) 70 (74.47) 239 (76.60)

Sokal risk classification at
diagnosis, n (%)

0.770 −0.06

Low (<0.8) 41 (43.62) 44 (46.81) 124 (40.92)

Intermediate/high (≥0.8) 53 (56.38) 50 (53.19) 179 (59.08)

Missing . . 9 (.)
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between matched groups by a linear mixed model per-
forming a t-test for the null hypothesis of no difference
between groups, including a treatment status indicator
(dasatinib vs imatinib), education at study entry (low/com-
pulsory school vs high) and months from treatment start
[19]. We postulated these post-treatment variables as likely
to have a potential impact on HRQOL outcomes but unli-
kely to have been affected by the type of drug [20]. We also
performed the comparisons on the matched groups for all
other HRQOL scales from both the EORTC QLQ-C30 and
the QLQ-CML24 questionnaires. Based on previous work
[21], we also reported these adjusted comparisons sepa-
rately for patients aged between 18 and 59 years or at least
60 years. In addition, we summarized individual symptoms
from HRQOL questionnaires, as the proportions of patients
reporting either any grade of or moderate to severe symp-
tom severity. To this purpose, the continuous standardized
scores (range 0–100) of multi-item symptoms from the

EORTC QLQ-C30 were categorized as “not at all” if their
score was 0 and “moderate to severe” if the score was at
least 66 based on previous work [22]. For all other symp-
toms, severity was categorized as “not at all” and “moderate
to severe” if the response to the single-item Likert scale was
respectively “not at all” or “quite a bit/very much”. All
statistical tests were two-sided at α= 0.05 level. Matching
was performed using the MatchIt package in R software
v.3.2.4 [23]. All analyses were performed by SAS software
v 9.4. (SAS Institute Inc., Cary, NC, USA).

Results

Patient characteristics

Between October 2014 and December 2016, 323 CML
patients were enrolled but, for 11 patients, a HRQOL

Table 1 (continued)

Variable Dasatinib
(n= 94)

Imatinib
(n= 94)

p-value Standardized
mean difference

Totala (n= 312)

Any grade AE that led to
temporary drug
interruption, n (%)

0.861 0.05

No 72 (76.6) 74 (78.72) 246 (78.85)

Yes 22 (23.4) 20 (21.28) 66 (21.15)

Any grade 3 or 4 AE in the
last six months, n (%)

1.000 0.00

No 91 (96.81) 91 (96.81) 268 (85.9)

Yes 3 (3.19) 3 (3.19) 44 (14.1)

Concomitant drugs 0.144 −0.24

No 50 (53.19) 39 (41.49) 128 (41.03)

Yes 44 (46.81) 55 (58.51) 184 (58.97)

Pleural/pericardial
effusion, n (%)

NA NA

No 88 (93.62) NA 90 (92.78)

Yes 6 (6.38) NA 7 (7.22)

Time from diagnosis
(months)c

0.168 −0.23

Mean (SD) 18.23 (10.77) 20.68 (11.46) 18.97 (10.60)

Median 16 21 18.00

IQR 9.00–27.00 9.00–30.00 10.00–27.50

Previous treatment for
CML, n (%)

0.869 0.05

No 68 (72.34) 70 (74.47) 242 (77.56)

Yesd 26 (27.66) 24 (25.53) 70 (22.44)

SD standard deviation, IQR interquartile range, ECOG Eastern Cooperative Oncology Group
aThe total refers to the overall sample
bStandard dose was 100 mg/d for dasatinib patients and 400 mg/d for imatinib patients
cMeasured up to QoL assessment
dOut of 70 patients, 60 (86%) had hydroxyurea/oncocarbide, 10 patients (14%) had other type of treatment
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evaluation was not available. No statistically significant
differences were found between patients with (n= 312) and
without (n= 11) an HRQOL assessment with regard to key
sociodemographic and clinical characteristics. Details of
patients included by treatment group and used in matching
procedures are reported in Fig. 1.

After matching procedures, we achieved an optimal
balance in all covariates used to estimate the propensity
scores, each showing a postmatching SMD of <0.1
(Table 1). Mean age at diagnosis in both treatment groups
was 58 years and 65 (69%) patients in both groups had an
ECOG performance status of 0. There were 45 (48%) and
46 (49%) of patients having at least one comorbidity in the
dasatinib and imatinib group, respectively. Patients’ char-
acteristics, overall and by therapy, are reported in Table 1.

Disease-specific HRQOL differences between
imatinib and dasatinib therapy

We found a statistically significant difference in the pre-
specified primary HRQOL scale between the two pro-
pensity score-matched groups. Patients treated with
dasatinib reported a statistically significant lower mean
score on the impact on daily life scale being 18.82 (SD,
19.98), compared with those treated with imatinib who
reported a mean score of 26.22 (SD, 23.29) (Δ= 8.72, 95%
confidence interval [CI] of 3.17 and 14.27, p= 0.002).

Analysis of other CML specific HRQOL outcomes,
showed further statistically significant differences with
regard to satisfaction with social life (Δ= 13.45, 95% CI of
5.82 and 21.08, p= 0.001) and symptom burden (Δ= 7.69,

95% CI of 3.42 and 11.96, p= 0.001) which favored
patients treated with dasatinib compared those treated with
imatinib. The estimated mean score differences between the
two groups for all HRQOL scales of the EORTC QLQ-
CML24 questionnaire are displayed in Fig. 2.

Cancer generic HRQOL differences between imatinib
and dasatinib therapy

Statistically significant differences favoring patients treated
with dasatinib were found for: cognitive functioning (Δ=
5.76, 95% CI of 0.24 and 11.28, p= 0.041), social func-
tioning (Δ= 8.10, 95% CI of 1.91 and 14.30, p= 0.011),
pain (Δ= 8.77, 95% CI of 2.60 and 14.95, p= 0.006),
nausea/vomiting (Δ= 4.97, 95% CI of 0.66 and 9.29, p=
0.024) and diarrhea (Δ= 9.42, 95% CI of 2.35 and 16.49,
p= 0.009). However, patients treated with dasatinib
reported statistically significant worse problems of con-
stipation (Δ=−7.43, 95% CI of −14.28 and −0.57, p=
0.034) compared with the patients treated with imatinib. No
significant differences were found in other scales. The
estimated mean score differences by type of therapy of all
scales of the EORTC QLQ-C30 are depicted in Fig. 3.

Patient-reported symptom prevalence by type of
therapy

The prevalence of fatigue (i.e., with any level of concern)
was similar between groups being reported by 78 (83%) and
74 (79%) patients treated with dasatinib and imatinib,
respectively. In the imatinib group, there were more than

Fig. 2 EORTC QLQ-CML24 scores and adjusted mean differences
(95% CIs) between dasatinib and imatinib therapy. SD standard
deviation. Imatinib and dasatinib patients had been previously matched
on the propensity scores estimated on characteristics at diagnosis, i.e.,
age, sex, living arrangement, comorbidity, ECOG performance status,
Sokal risk, and previous treatment for CML. Comparisons were further

adjusted by education (low vs high) and months from treatment start.
A higher score represents a higher burden in impact on daily life,
symptom burden, impact on worry mood, and body image problems.
To ease readability, mean adjusted differences of these scales were
presented in the graph as multiplied by −1. In satisfaction scales, a
higher score represents a higher level of satisfaction
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one-fifth of patients who reported eight symptoms as
moderate to severe. Conversely, in the dasatinib group, only
one symptom (i.e., aches or pains in muscles or joints) was
reported as moderate to severe by just one-fifth of patients.
Further details on patient-reported symptom prevalence for
the two propensity score-matched groups are reported in
Table 2.

Treatment difference by age groups (18–59 vs 60
years or older)

Further analyses examining mean score differences between
patients treated with dasatinib versus those treated with
imatinib, indicated that differences were larger in patients
aged between 18 and 59 years compared to those aged 60
years or older across all HRQOL domains. With regard to
symptom aspects, the burden of dyspnea was markedly
different by age, with younger patients reporting better

outcomes with dasatinib therapy (Δ= 8.58) and older
patients reporting better outcomes with imatinib therapy
(Δ=−7.99). Regardless of age, problems of constipation
were worse for patients treated with dasatinib (Fig. 4c).
Further details on patterns of HRQOL mean differences by
the EORTC QLQ-C30 and the QLQ-CML-24 ques-
tionnaires by age group categories are reported in Fig. 4.

Discussion

We found that CML patients treated with first-line dasati-
nib, who were able to reach at least a CCyR, report a sig-
nificantly lower impact of therapy on their daily life
compared to their peers treated with imatinib.

Our analysis of individual symptoms, indicated that
patients treated with dasatinib, not only reported a lower
prevalence (with any level of concern) of many symptoms

Fig. 3 EORTC QLQ-C30 scores
and adjusted mean differences
(95% CIs) between dasatinib
and imatinib therapy. EORTC
European Organization for
Research and treatment of
Cancer, QLQ Quality of Life
Questionnaire, SD standard
deviation. Imatinib and dasatinib
patients had been previously
matched on the propensity
scores estimated on
characteristics at diagnosis, i.e.,
age, sex, living arrangement,
comorbidity, ECOG
performance status, Sokal risk,
and previous treatment for
CML. Comparisons were further
adjusted by education (low vs
high) and months from treatment
start. In functional scales a
higher score represents a better
health status, while in symptom
scales a higher score represents a
worse symptom problem. To
ease readability, mean adjusted
differences of symptoms scales
were presented in the graph as
multiplied by −1
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compared to patients treated with imatinib, but also that this
difference was often larger than that documented by pre-
vious physician-reported adverse events (AEs) [8, 24]. For
example, muscle cramps were reported by 66 (70%) and 28
(30%) patients treated with imatinib and dasatinib, respec-
tively. However, it is important to note that the prevalence
of fatigue, which is a key symptom for CML patients
[25, 26] was similar between the two groups, and con-
stipation was markedly less prevalent in patients treated

with imatinib. Inspection of prevalence of moderate to
severe symptoms indicated a substantial burden of therapy
in both groups, but prevalence was still broadly lower for
patients treated with dasatinib. Our analysis also revealed
differences with regard to new specific treatment-related
symptoms and problems that were not previously docu-
mented in AEs reporting [27]. These included: problems of
frequent urination, acid indigestion or heartburn, dry mouth,
constipation, and excessive sweating.

Although regulatory stakeholders consider HRQOL and
other PROs as key aspects to determine clinical benefit of
new drugs [28], very little is known with regard to the
different impact of various TKIs on patient’s wellbeing
[10]. Unfortunately, out of all the pivotal RCTs that led to
the approval of currently available front-line TKIs, full
HRQOL results were only reported for the IRIS Study,
which compared imatinib versus interferon therapy [29, 30].
To the best of our knowledge, the only comparison of
HRQOL outcomes between imatinib and dasatinib therapy
was presented in an abstract form by Labeit and colleagues
in 2015, indicating no HRQOL differences between treat-
ment arms [31]. However, it is difficult to compare their
data [31] with our results, as a number of information
regarding the methodology used to assess HRQOL are not
available being an abstract. While several reasons could
explain the difference with our findings, it is plausible
that one relates to HRQOL questionnaires used. Labeit et al.
[31] used a set of HRQOL questionnaires that were not
specifically validated in CML patients receiving TKIs,
therefore possibly limiting the sensitivity to capture
important symptoms or health domains for this population.
In our study, we used the EORTC QLQ-CML24 that was
specifically developed in a large international sample of
CML patients, thus ensuring a high content validity of
relevant health concerns for this population [12]. In the
current CML arena, it is likely that only PRO questionnaires
specifically developed for this population may best capture
differences across various TKIs.

Another finding emerged from the propensity-matched
HRQOL comparisons, performed by age group categories.
We found that younger patients (18–59 years) typically
reported larger HRQOL differences favoring dasatinib ther-
apy, with respect to older patients (≥60 years). Notably, dif-
ferences favoring dasatinib in older patients were negligible
across several key HRQOL aspects, including: body image
problems, role functioning, and fatigue severity. This finding
has important clinical implication as it suggests that younger
CML patients are those who may benefit the most from
dasatinib therapy, at least in some specific HRQOL domains.
Previous reports in CML patients treated with imatinib [21]
showed that older patients (≥60 years) have a similar HRQOL
profile than that of their peers from the general population and
this might partially explain our finding.

Table 2 Patient-reported symptoms prevalence by drug therapy
(dasatinib versus imatinib)

Symptoms All grades Moderate to severe

N (%) of Patients

Dasatinib Imatinib Dasatinib Imatinib

Disease-specific symptomsa

Muscle cramps 28 (30) 66 (70) 4 (4) 31 (33)

Abdominal pain
or cramps

25 (27) 47 (50) 2 (2) 11 (12)

Edema 38 (40) 59 (63) 13 (14) 28 (30)

Drowsiness 34 (36) 63 (67) 11 (12) 25 (27)

Problem with eyes 47 (50) 65 (69) 11 (12) 32 (34)

Acid indigestion or
heartburn

31 (33) 46 (49) 6 (6) 11 (12)

Frequent urination 51 (54) 61 (65) 18 (19) 31 (33)

Excessive sweating 22 (23) 29 (31) 7 (8) 12 (13)

Skin problems 48 (51) 42 (45) 14 (15) 16 (17)

Headache 36 (38) 30 (32) 4 (4) 7 (8)

Hair loss 29 (31) 25 (27) 9 (10) 4 (4)

Aches or pains in muscles
or joints

61 (65) 65 (69) 19 (20) 31 (33)

Dry mouth 48 (51) 49 (52) 15 (16) 23 (25)

Cancer generic symptomsb

Fatigue 78 (83) 74 (79) 11 (12) 18 (19)

Nausea/vomiting 27 (29) 35 (37) 0 (0) 2 (2)

Pain 43 (46) 57 (61) 6 (6) 9 (10)

Dysponea 45 (48) 44 (47) 11 (12) 17 (18)

Insomnia 42 (45) 48 (51) 9 (10) 21 (22)

Appetite loss 21 (22) 27 (29) 9 (10) 7 (8)

Constipation 42 (45) 22 (23) 11 (12) 8 (9)

Diarrhea 17 (18) 40 (43) 5 (5) 9 (10)

This table shows the proportions of patients reporting either any grade
of or moderate to severe symptom burden. To this purpose, the
continuous standardized scores (range 0–100) of multi-item symptoms
(i.e., fatigue, nausea/vomiting and pain) were categorized as “not at
all” if their score was 0 and “moderate to severe” if at least 66. For the
remaining symptoms, the level of burden was categorized as “not at
all” and “moderate to severe” if the responses to the single-item scale
were “not at all” and “quite a bit or very much,” respectively
aAssessed according to the individual symptoms included in the
“symptom burden” scale of the EORTC QLQ-CML24 questionnaire
bAssessed according to the symptoms scales of the EORTC QLQ-C30
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This study has limitations. As this is not a RCT, we could
not account for possible bias in treatment assignment due to
unobserved variables at diagnosis. Also, given the cross-
sectional design, we could not speculate whether HRQOL
differences favoring patients treated with dasatinib found in
some key domains, persist over the long-term period and,
therefore, prospective comparative HRQOL studies are
needed. Indeed, further research is warranted to confirm our
findings.

This study also has key strengths. Our propensity score
matching approach, allowed the comparison of two opti-
mally balanced patient groups in terms of key clinical and
sociodemographic characteristics. Also, we provide the first
HRQOL comprehensive analysis and evidence-based data
on the impact of two first-line TKIs from the patients’
standpoint, therefore facilitating a more patient-centered
treatment decision-making approach. Indeed, main cur-
rently available comparative data between imatinib and

Fig. 4 Health-related quality of
life adjusted mean differences
between dasatinib and imatinib
therapy by age groups. EORTC
European Organization for
Research and treatment of
Cancer, QLQ Quality of Life
Questionnaire. Imatinib and
dasatinib patients had been
previously matched on the
propensity scores estimated on
characteristics at diagnosis, i.e.,
age, sex, living arrangement,
comorbidity, ECOG
performance status, Sokal risk,
and previous treatment for
CML. Comparisons were further
adjusted by education (low vs
high) and months from treatment
start. A higher score represents a
higher burden in impact on daily
life, symptom burden, impact on
worry/mood and body image
problems from EORTC QLQ-
CML24 and in EORTC QLQ-
C30 symptoms. To ease
readability, mean adjusted
differences of these scales were
presented in the graph as
multiplied by −1. A higher
score in functional scales from
EORTC QLQ-C30 represents a
better health status. In
satisfaction scales of EORTC
QLQ-CML24, a higher score
represents a higher level of
satisfaction
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dasatinib therapy stem from laboratory-based and clinician-
reported information.

In conclusion, current findings indicate that newly
diagnosed CML patients at least in CCyR treated with front-
line dasatinib, broadly report better disease-specific
HRQOL outcomes compared to their peers treated with
imatinib therapy. However, in patients aged 60 years and
over, differences favoring dasatinib were negligible across
several HRQOL domains. Our HRQOL results extend
current knowledge on safety and efficacy data of dasatinib
versus imatinib and can help both patients and physicians to
make more informed treatment decisions.
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