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Abstract
Chronic, low-grade adverse events are common in patients with chronic myeloid leukemia who are treated with imatinib. These
events may decrease patient quality of life and adherence, and may ultimately contribute to a suboptimal response. Alternative,
second-generation tyrosine kinase inhibitors, such as dasatinib, are available with the potential to reduce adverse events, improve
tolerability, and support long-term treatment goals. We present the final, primary analysis of DASPERSE/CA180-400
(NCT01660906), an open-label, multicenter, phase IV study designed to determine whether chronic, low-grade nonhematologic
adverse events in imatinib-treated patients improve after switching to dasatinib, without affecting efficacy. Of the 121 chronic,
grade 1/2, imatinib-related adverse events identified at baseline in 39 patients, 77% resolved or improved within 3 months after
switching to dasatinib. Dasatinib maintained a consistent safety profile; headache (33%), pleural effusion (26%), fatigue (23%),
and rash (23%) were the most common treatment-related adverse events after the switch. Patients either maintained (56%) or
improved (44%) their molecular response on dasatinib. Patients who switched to dasatinib also experienced improved patient-
reported symptom burden from baseline as assessed by the MDAnderson Symptom Inventory for chronic myeloid leukemia (on
a 1–10 scale, mean change in disease-specific score was − 2.24 and core symptom severity score was − 1.06). Overall, the
efficacy and quality of life/symptom burden improved in many patients, despite the onset of dasatinib-related adverse events in
most patients. This suggests that imatinib-treated patients with chronic, low-grade adverse events could benefit from switching to
treatment with dasatinib.
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Introduction

Patients diagnosed with chronic myeloid leukemia (CML) in
chronic phase (CP) and treated with imatinib often experience
chronic, low-grade adverse events (AEs) that may negatively
impact their quality of life and their ability to remain on long-
term therapy [1–5]. Results from the Imatinib Long-Term Side
Effects study reported that more than half of patients with
CML who were being treated with imatinib have at least one
nonserious AE after a median treatment period of 5.8 years,
and that nonserious AEs increased over time, from 34.3% at
6 years to 52.6% at 8 years [4].

Persistent AEs can decrease a patient’s quality of life [2, 4],
with the impact on daily life potentially being greater in both
younger patients (18–39 years) and women [2]. Patients with
CML and chronic, imatinib-related AEs have been found to
have significantly lower rates of medication adherence [6],
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which could result in poor therapeutic outcomes, such as sub-
optimal responses [7, 8].

Dasatinib is approved for first-line treatment of CML-CP
and second-line treatment of CML in patients who are resis-
tant to or intolerant of imatinib [9, 10]. Each tyrosine kinase
inhibitor (TKI) has its own unique structure and interactions
with BCR-ABL1, dasatinib being 325-fold more potent than
imatinib at inhibiting BCR-ABL1 in vitro [11]. Differences in
TKI structure and binding can also lead to distinct safety pro-
files for each drug [9, 10, 12]; for example, pleural effusion
occurs with higher incidence in patients treated with dasatinib
versus imatinib, and facial edema, muscle spasms, myalgia,
nausea, and vomiting are reported more frequently with ima-
tinib versus dasatinib [13, 14]. Among the BCR-ABL1 TKIs,
pulmonary arterial hypertension (PAH) has been mainly asso-
ciated with dasatinib, although it is rare and often reversible
upon dose reduction/interruption [9, 10].

Assessment of imatinib-intolerant patients who were treat-
ed with second-line dasatinib demonstrated that there is a low
incidence of nonhematologic cross-intolerance [15]. Only 4%
of patients who discontinued imatinib due to grade 3/4
nonhematologic AEs experienced these same AEs when re-
ceiving dasatinib. This suggests that dasatinib is a suitable
option for patients with CML who are imatinib intolerant.
The DASPERSE (CA180-400) study enrolled patients with
CML-CP who had achieved an optimal response while treated
with imatinib but were experiencing persistent, low-grade
AEs. The objective of the study was to evaluate whether after
switching to dasatinib these patients had resolution of their
imatinib-related toxicities while maintaining or improving
their clinical response.

Methods

Patients and study design

DASPERSE (CA180-400/NCT01660906) was a phase IV,
open-label, multicenter study. Patients with CML-CP who
had been treated with imatinib for a minimum of 3 months
were enrolled. Inclusion criteria required patients to have at
least one current imatinib-related grade 1/2 nonhematologic
AE persisting for a minimum of 2 months or recurring at least
three times over the previous 12 months, despite best support-
ive care. To be considered for the study, patients with CML-
CP must have achieved an optimal response by 2009
European LeukemiaNet recommendations [16].

Enrolled patients were treated with 100 mg of dasatinib
once a day for 12 months, or until disease progression,
treatment failure, unacceptable toxicity, or withdrawal of
consent. Dose interruptions/reductions were used to treat
grade ≥ 2 dasatinib-emergent AEs until AEs resolved or
recovered to grade 1. After 12 months on study, patients

could continue treatment off study with dasatinib, or an-
other BCR-ABL1 TKI for CML-CP, as prescribed by the
treating physician. This trial was approved by all institu-
tional review boards and ethics committees. All patients
gave written informed consent before enrollment, in accor-
dance with the Declaration of Helsinki.

The primary endpoint of the study was to determine the
frequency of reduction or resolution of grade 1/2, imatinib-
related, chronic nonhematologic AEs within 3 months after
switching to dasatinib. Additional endpoints included deter-
mining the frequency of dasatinib-related AEs, changes in
patient-reported symptom burden, the proportion of patients
with a grade 1/2 resolution or grade 2 reduction of at least one
nonhematologic, imatinib-related AE within 3 months of ini-
tiating dasatinib without an increase in any other grade 1/2
imatinib-related AE, and the rate of molecular response after
initiating dasatinib.

Evaluations

All evaluations occurred at baseline and at scheduled
times throughout the study; safety and laboratory assess-
ments occurred as scheduled and when deemed clinically
necessary by a physician (Online Resource Table S1).
AEs were assessed accord ing to the Common
Terminology Criteria for Adverse Events from the
National Cancer Institute version 4.0. Patient assessment
of symptom burden was determined based on the MD
Anderson Symptom Inventory for CML (MDASI-CML)
[17], work impairment on the Work Productivity and
Activity Impairment (WPAI) questionnaire [18], and
quality of life on the European Organisation for
Research and Treatment of Cancer quality of life
(EORTC QLQ-C30) questionnaire [19].

Efficacy was assessed through quantitative reverse tran-
scription polymerase chain reaction (qRT-PCR) on the
International Scale (IS). Assessments were performed in a
centralized laboratory, and results were shared with the inves-
tigator site within 2–3 weeks. Molecular response was cate-
gorized into BCR-ABL1 (IS) transcript levels of ≤ 0.0032,
0.0032 to ≤ 0.1, 0.1 to ≤ 1, 1 to ≤ 10, and > 10%. Major mo-
lecular response (MMR) is defined as BCR-ABL1 (IS)
transcripts ≤ 0.1% and MR4.5 as BCR-ABL1 (IS) transcripts
≤ 0.0032% [20].

Statistical analysis

All patients who had received at least one dose of dasatinib
were considered for analysis. Statistical analyses for safety,
efficacy, and patient symptom burden are described in the
Online Supplementary Methods [21, 22].
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Results

Patient population

A total of 39 patients with CML-CP and prior imatinib treat-
ment were enrolled between December 7, 2012 andOctober 1,
2015. The patient population was well balanced for sex, with
54% of patients being male (Table 1). The overall median age
was 57 years (range 23–81 years), and 31% of patients were
older than 65 years of age. Median time from diagnosis of
CML-CP was 51 months (range 4–215 months) prior to en-
rollment, and the median duration of imatinib treatment was
51 months (range 3–160 months). At baseline, 49% of the
patients were receiving a dose of imatinib below the recom-
mended 400 mg/d. Most patients (n = 32; 82%) had at least
one preexisting medical condition noted in their medical his-
tory, and 41% had a cardiovascular-related morbidity. The
highest proportion of patients had a best baseline molecular
response of MMR (n = 20; 51%), followed by MR4.5 (n = 10;
26%), BCR-ABL1 0.1–1% (n = 5; 13%), BCR-ABL1 1–10%
(n = 3; 8%), and BCR-ABL1 > 10% (n = 1; 3%).

Change in imatinib-related AEs on dasatinib

The primary endpoint of the DASPERSE study was to deter-
mine the frequency at which chronic, grade 1/2,
nonhematologic, imatinib-related AEs either resolved or im-
proved within 3 months of switching to dasatinib. A total of
121 imatinib-related AEs were identified at baseline; 75% of
these AEs resolved and 2% improved within 3 months of

initiating dasatinib (Fig. 1). The most common imatinib-
related AE was muscle spasms (n = 22) (Table 2); all but
one instance of muscle spasms improved within 3 months
after switching to dasatinib. Facial edema (n = 10) and rash
(n = 10) were the next most common AEs at baseline; all but
one case of facial edema and two cases of rash improved
within 3 months after the dasatinib switch. Age did not seem
to have an impact on these results, as 83% and 87% of the
most frequent imatinib-related AEs improved in patients aged
< 65 and ≥ 65 years, respectively. Improvement of at least one
imatinib-related AE without a worsening of any others was
reported in 34 (87%) patients with similar results in patients
< 65 years (89%) and ≥ 65 years (83%). A ≥ 70% chance of
improvement after switching to dasatinib was observed with
eight AEs (muscle spasms, periorbital edema, pain, rash, di-
arrhea, nausea, fatigue, and dry skin) (Online Resource Fig.
S1). Overall, only one patient experienced a worsening of an
AE reported at baseline (fatigue), from grade 1 to grade 2,
which occurred on the first day of the study. The remaining
four patients had AEs that were unchanged after switching to
dasatinib.

Dasatinib-related AEs

As expected, a total of 34 (87%) patients experienced a
dasatinib-related AE while on study treatment. Dasatinib-
related AEs were consistent with previous reports of first-
and second-line dasatinib treatment [13, 23]. The majority of
AEs were grade 1 or 2 in severity, reported in 23 of 34 (68%)
patients, and no patients died on study. The frequency of

Table 1 Patient baseline
characteristics Enrolled patients

(N = 39)

Patient characteristic

Median age, years (range) 57 (23.0–81.0)

< 65 years, n (%) 27 (69.2)

≥ 65 years, n (%) 12 (30.8)

Sex, n (%)

Male 21 (53.8)

Female 18 (46.2)

Median time since CML-CP diagnosis, months (range) 51.3 (3.9–214.6)

Median duration of imatinib treatment, months (range) 51.2 (3.1–160.4)

Imatinib dose at baseline, n (%)

< 400 mg 19 (48.7)

400 mg 20 (51.3)

Baseline molecular response to imatinib, n (%)

BCR-ABL1 > 10% 1 (2.6)

BCR-ABL1 1–10% 3 (7.7)

BCR-ABL1 0.1–1% 5 (12.8)

BCR-ABL1 ≤ 0.1% (MMR) 20 (51.3)

BCR-ABL1 ≤ 0.0032% (MR4.5) 10 (25.6)
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dasatinib-related AEs that occurred in ≥ 5% of patients are
listed in Table 3. The most frequent dasatinib-related AEs
(any grade) occurring in > 20% of total patients were head-
ache (33%), pleural effusion (26%), fatigue (23%), rash
(23%), diarrhea (21%), and dyspnea (21%).

Grade 3, nonhematologic, dasatinib-related AEs included
headache, vomiting, fatigue, dyspnea, pulmonary edema, pain
in extremity (each occurring in one patient), and diarrhea (two
patients). Dasatinib-related grade 3 AEs from laboratory in-
vestigations were anemia and increased blood creatinine in
two patients each and increased lipids in one patient. The only
grade 4 events were anemia, thrombocytopenia, and hyperuri-
cemia, which occurred in one patient each.

Serious AEs were reported in 11 (28%) patients, with four
of these documented as related to dasatinib treatment (pleural
effusion, PAH, pulmonary edema, and pyrexia). Other serious
AEs, unrelated to treatment, consisted of upper respiratory
tract infection, anal fissure, appendicitis, rib fracture, pleural
effusion, and pneumothorax (one patient each) and interverte-
bral disk protrusion, pneumonia, and hemorrhoids (two pa-
tients each).

AEs that are of special interest in dasatinib-treated patients
include pleural effusion, PAH, and cardiovascular-related
events. No patient experienced a drug-related case of
grade 3/4 pleural effusion, PAH, pulmonary hypertension
(PH), or cardiac disorders while taking dasatinib. Ten of 12
total cases of pleural effusion were dasatinib related: three
(8%) patients with grade 1 and seven (18%) patients with
grade 2 events. The other two cases of pleural effusion were
not considered treatment related. One case of grade 1 PAH,
confirmed by right heart catheterization, was documented at
the end of the study. Prior to confirmation of PAH, the
dasatinib dose was initially reduced and then discontinued

after PAH was confirmed, because PAH was determined to
be dasatinib related. The patient was then treated with di-
uretics (i.e., hydrochlorothiazide), which began resolving the
PAH. There were also two cases of grade 1 PH identified on
the basis of the echocardiogram performed at the end of study.
These cases were considered class I PH or PAH according to
the revised World Health Organization classification of PH,
despite lack of confirmatory right heart catheterization. Both
of these patients underwent post-study dose interruptions/
reductions of dasatinib, were still displaying symptoms asso-
ciated with PH (i.e., dyspnea or pleural effusion), and were
eventually switched to radotinib, which appeared to improve
symptoms. Grade 1/2 cardiac disorders (e.g., pericardial effu-
sion, cardiomegaly, palpitations, sinus tachycardia, and tachy-
cardia) occurred in six (15%) patients.

Dose modifications

Dasatinib was administered at an average median daily dose
of 98 mg (range 25–100 mg), with a median exposure of
12 months (range 1–13 months). There were 23 (59%) pa-
tients who underwent a dose interruption once they switched
to dasatinib, two patients (5%) with three interruptions, and 21
(54%) with four or more interruptions. Most interruptions
were due to a nonhematologic toxicity (19 of 23). Of the 15
(38%) patients who underwent a dose reduction, 13 (33%) had
a single dose reduction to 80 mg/d and two (5%) patients had
two dose reductions to 80 mg/d and then to 50 mg/d. Two
thirds of the dose reductions occurred after a dose interruption,
and 87% (13 of 15) of patients were able to continue treatment
on a reduced dose.

Three patients discontinued dasatinib due to drug-related
AEs; two of these patients discontinued within the first month
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Fig. 1 The status of imatinib-
related AEs within 3 months after
patients had switched to dasatinib.
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no longer present, improved AEs
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of initiating dasatinib treatment. One patient had a combina-
tion of grade 3 headache, vomiting, fatigue, and diarrhea on
the first day of dasatinib treatment. Symptoms resolved after
treatment was interrupted. The patient returned to dasatinib

treatment at a reduced dose of 50 mg/d, then discontinued
dasatinib the following day due to reappearance of drug-
related AEs, including grade 2 sinus tachycardia, fatigue,
and nausea, and grade 3 headache. The general condition of

Table 2 Status of all baseline
chronic, grade 1/2 imatinib-
related AEs 3 months after
switching to dasatinib

AEs Imatinib-related AEs, n (%) (n = 121)

Baseline, n (%) After 3 months on dasatinib,
n (percent of baseline)

Resolved Improveda Unchanged

Musculoskeletal and connective tissue disorders 39 (32.2) 33 (84.6) 0 6 (15.4)
Muscle spasms 22 (18.2) 21 (95.5) 0 1 (4.5)
Myalgia 8 (6.6) 6 (75.0) 0 2 (25.0)
Arthralgia 6 (5.0) 4 (66.7) 0 2 (33.3)
Back pain 1 (0.8) 1 (100) 0 0
Muscular weakness 1 (0.8) 1 (100) 0 0
Pain in extremity 1 (0.8) 0 0 1 (100)

General disorders and administration site conditions 22 (18.2) 17 (77.3) 1 (4.5) 3 (13.6)
Face edema 10 (8.3) 9 (90.0) 0 1 (10.0)
Fatigue 3 (2.5) 0 0 2 (66.7)
Asthenia 2 (1.7) 1 (50.0) 1 (50.0) 0
Generalized edema 2 (1.7) 2 (100) 0 0
Edema 2 (1.7) 2 (100) 0 0
Peripheral edema 2 (1.7) 2 (100) 0 0
Pain 1 (0.8) 1 (100) 0 0

Gastrointestinal disorders 17 (14.0) 12 (70.6) 0 5 (29.4)
Diarrhea 7 (5.8) 5 (71.4) 0 2 (28.6)
Nausea 5 (4.1) 4 (80.0) 0 1 (20.0)
Abdominal pain 1 (0.8) 1 (100) 0 0
Ascites 1 (0.8) 1 (100) 0 0
Cheilitis 1 (0.8) 1 (100) 0 0
Stomatitis 1 (0.8) 0 0 1 (100)
Vomiting 1 (0.8) 0 0 1 (100)

Skin and subcutaneous tissue disorders 17 (14.0) 12 (70.6) 1 (5.9) 4 (23.5)
Rash 10 (8.3) 7 (70.0) 1 (10.0) 2 (20.0)
Skin fragility 3 (2.5) 3 (100) 0 0
Dry skin 2 (1.7) 1 (50.0) 0 1 (50.0)
Alopecia 1 (0.8) 0 0 1 (100)
Erythema 1 (0.8) 1 (100) 0 0

Eye disorders 16 (13.2) 13 (81.3) 0 3 (18.8)
Periorbital edema 6 (5.0) 3 (50.0) 0 3 (50.0)
Eyelid edema 3 (2.5) 3 (100) 0 0
Conjunctival hemorrhage 2 (1.7) 2 (100) 0 0
Lacrimation increased 2 (1.7) 2 (100) 0 0
Eye edema 1 (0.8) 1 (100) 0 0
Eye pain 1 (0.8) 1 (100) 0 0
Visual acuity reduced 1 (0.8) 1 (100) 0 0

Nervous system disorders 4 (3.3) 1 (25.0) 0 3 (75.0)
Headache 2 (1.7) 1 (50.0) 0 1 (50.0)
Dizziness 1 (0.8) 0 0 1 (100)
Paraesthesia 1 (0.8) 0 0 1 (100)

Investigations 2 (1.7) 0 0 2 (100)
Increased blood creatinine 1 (0.8) 0 0 1 (100)
Increased weight 1 (0.8) 0 0 1 (100)

Cardiac disorders 1 (0.8) 1 (100) 0 0
Palpitations 1 (0.8) 1 (100) 0 0

Infections/infestations 1 (0.8) 1 (100) 0 0
Cellulitis 1 (0.8) 1 (100) 0 0

Renal/urinary disorders 1 (0.8) 0 0 1 (100)
Nephropathy 1 (0.8) 0 0 1 (100)

Respiratory, thoracic, and mediastinal disorders 1 (0.8) 1 (100) 0 0
Dyspnea 1 (0.8) 1 (100) 0 0

aAE improved from grade 2 to grade 1
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the patient improved a week after discontinuing dasatinib.
Another patient had grade 1 extremity pain and facial edema,
grade 2 headache, grade 3 dyspnea, and an increase in nausea
from grade 1 to grade 2 on the first day on dasatinib. Grade 2
pleural effusion was then identified within the first month of
dasatinib treatment; dasatinib was discontinued and pleural
effusion was treated, followed by resolution of all symptoms.
The third patient who discontinued dasatinib had grade 2 in-
creased blood creatinine levels on the first day of treatment,
which increased further upon dasatinib initiation. Levels were
temporarily regulated with dose interruptions and a dose re-
duction to 80 mg/d, but, 100 days after beginning dasatinib
treatment, increased blood creatinine levels progressed from
grade 2 to grade 3. The patient’s blood creatinine decreased to
grade 2 upon discontinuation of dasatinib.

Efficacy

Twenty (51%) patients achievedMMR and 10 (26%) achieved
MR4.5 as their best baseline response on imatinib (Fig. 2).
Overall, 17 (44%) patients ended the study with a better re-
sponse rate than at baseline and no patient had a worsened
response, regardless of whether patients completed the study.

Twelve months after switching to dasatinib, the percentage
of patients who achievedMR4.5 more than doubled from base-
line to 56% of patients. At enrollment, there were four patients
with a response of > 1% BCR-ABL1 transcripts (IS); however,
all of these patients had improved to a response of BCR-
ABL1 ≤ 1% (IS) at 12 months after switching to dasatinib
(Fig. 2). Four (10%) patients had a response rate below
MMR at the end of the study, which was BCR-ABL1 (IS)
0.1 to ≤ 1%.

Patient-reported outcomes

The impact of symptoms on the daily lives of patients was
assessed through two scoring methods, the MDASI-CML sur-
vey and EORTCQLQ-C30, to determine changes in symptom
severity/interference and patient quality of life, respectively.

Improvements in core symptom severity (the first 13
symptom items of the MDASI-CML) and symptom interfer-
ence were observed as early as 2 weeks after switching to
dasatinib (Fig. 3). Symptom severity and interference de-
creased further at 4 weeks, and improvements were main-
tained throughout the course of the study.Mean core symptom
severity improved from a score of 3.85 at baseline to 2.9 at the

Table 3 Frequency of dasatinib-
related AEs occurring in ≥ 5% of
patients

AE Patientsa with an event, n (percent of total patients)

All grades Grade 1/2 (n = 23) Grade 3/4 (n = 11)

Nonhematologic AEs

Headache 13 (33.3) 12 (30.8) 1 (2.6)

Pleural effusion 10 (25.6) 10 (25.6) 0

Fatigue 9 (23.1) 8 (20.5) 1 (2.6)

Rash 9 (23.1) 9 (23.1) 0

Diarrhea 8 (20.5) 6 (15.4) 2 (5.1)

Dyspnea 8 (20.5) 7 (17.9) 1 (2.6)

Nausea 6 (15.4) 6 (15.4) 0

Dizziness 4 (10.3) 4 (10.3) 0

Arthralgia 3 (7.7) 3 (7.7) 0

Pericardial effusion 3 (7.7) 3 (7.7) 0

Pruritus 3 (7.7) 3 (7.7) 0

Facial edema 2 (5.1) 2 (5.1) 0

General health deterioration 2 (5.1) 2 (5.1) 0

Pain in extremity 2 (5.1) 1 (2.6) 1 (2.6)

Paresthesia 2 (5.1) 2 (5.1) 0

Pulmonary hypertension 2 (5.1) 2 (5.1) 0

Pyrexia 2 (5.1) 2 (5.1) 0

Hematologic/laboratory AEs

Anemia 4 (10.3) 1 (2.6) 3 (7.7)

Increased ALT 2 (5.1) 2 (5.1) 0

Increased blood creatinine 2 (5.1) 0 2 (5.1)

ALT alanine aminotransferase
aIndividual patients can fall into more than one AE category
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end of the study, and symptom interference scores improved
from 3.91 to 2.64, respectively. Additional symptoms specific
to CML and its treatment (diarrhea, swelling, rash/skin
change, muscle soreness/cramping, ease of bruising or bleed-
ing, malaise, and headache) also were assessed with the
MDASI-CML [17] survey and showed the same pattern of
improvement. CML-specific symptom severity scores im-
proved from a mean of 4.81 at baseline to 2.68 at 12 months.
Clinically important differences in MDASI scores (i.e., mini-
mal important difference [MID]) at the end of the study were

observed for core symptoms, overall symptoms, CML-
specific symptoms, and the five most severe symptoms.
Changes from baseline assessment were − 1.06, − 1.46,
− 2.24, and − 1.43, respectively.

Patient-reported quality of life was also assessed via the
EORTC QLQ-C30 questionnaire, and improvements in both
emotional and social functioning were reported. Overall, the
global health status of patients was improved through the
12 months after the dasatinib switch. Reductions in activity
impairment, as assessed by the WPAI questionnaire, also
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improved and were sustained throughout the course of
dasatinib treatment.

Discussion

The DASPERSE study aimed to determine whether chronic,
grade 1/2 AEs that occurred as a result of imatinib treatment
would resolve or improve if patients with CMLwere switched
to the second-generation TKI dasatinib. The initial planned
analysis was for 75 patients; however, due to positive results
at the interim analysis (n = 25; 65% resolution or improve-
ment in chronic, low-grade AEs) and slow enrollment, a de-
cision to terminate the enrollment process early was made. In
this final analysis of 39 patients, the majority (93 [77%]) of the
121 imatinib-related AEs documented at baseline were re-
solved or improved within 3 months after switching to
dasatinib. These results align with a patient-centric focus to
CML therapy, where treatment is tailored to each individual
patient, minimizing chronic AEs and promoting positive ther-
apeutic outcomes. Individualized care is important for patients
with CML, as they can experience a nearly normal life span
with well-managed TKI therapy [24]. This management in-
cludes proper medication adherence; however, chronic AEs
can have a negative impact on adherence, resulting in reduced
efficacy and poor long-term outcomes [6–8, 25]. Therefore,
focusing on individual patient care and minimizing chronic
AEs can both improve a patient’s quality of life and help
achieve therapeutic milestones and long-term survival.

Baseline assessment identified the most common imatinib-
related AEs as facial edema, muscle spasms, and rash, which
together comprised 35% of all documented imatinib-related
AEs. Muscle spasms, eye/periorbital edema, and rash each
had a ≥ 70% chance of resolution or improvement within
3 months of switching to dasatinib. Most patients (34 of 39
[87%]) experienced improvement of an imatinib-related AE,
without a worsening of other imatinib-related toxicities, while
on dasatinib, thus supporting the established tolerable safety
profile and no cross-intolerance of dasatinib [13, 23].

AEs that did emerge once patients switched to dasatinib
were consistent with those previously reported in dasatinib
clinical trials [13, 23]. Although no new safety signals were
reported, one limitation of this study is the small patient num-
ber, which could lead to differences in the incidence of AEs
compared with previous reports. Pleural effusion occurred in
10 (26%) patients who switched to dasatinib, all of which
were grade 1/2 cases. Another clinically important, but rare,
event that has been associated with dasatinib treatment is PAH
[9, 10]. One case of PAH was confirmed in DASPERSE,
which led to discontinuation; however, as echocardiograms
were not regularly performed beyond assessments at baseline
and study closure, it is unknown if this patient had elevated
pulmonary artery pressure earlier in the study, prior to the

PAH diagnosis. Important to note, the definition of intolerance
in DASPERSE differed from that used in the second-line
dasatinib after imatinib intolerance/resistance clinical trial
(CA180-034) [13, 23]. In DASPERSE, intolerance included
grade ≥ 2 nonhematologic toxicities, whereas in CA180-034
intolerance required grade ≥ 3 toxicities that led to discontin-
uation. The more stringent definition in DASPERSE, includ-
ing grade 2 AEs, helped align the focus of the study on patient
centricity to encourage provision of the most tolerable treat-
ment for each individual.

Data from DASPERSE suggest that switching TKIs can
help resolve chronic AEs, decrease patient symptom burden,
and improve patient quality of life. A switch may also improve
patient adherence to treatment because certain symptoms, such
as nausea and muscle cramps, have been shown to be associ-
ated with intentional nonadherence to treatment [26]. Even
with these improvements; however, it is critical to ensure that
appropriate molecular responses are maintained after changing
treatment. The level and sustainability ofmolecular response is
becoming a critical efficacy marker in clinical trials enrolling
patients on long-term treatment who wish to attempt TKI dis-
continuation [27–29]. Previous findings in the CA180-034
study, where 41% of patients received imatinib for at least
3 years, demonstrated improved efficacy and tolerability with
second-line dasatinib after imatinib intolerance/resistance [23,
30]. Importantly, patients enrolled in DASPERSE were either
able to maintain or improve their baseline molecular response
level, regardless of whether patients completed the study. The
percentage of patients with MR4.5 increased from 26% (10 of
39) at baseline to 56% (22 of 39) of patients at 12 months.

Safety and molecular response outcomes were also in-
vestigated with the second-generation TKI nilotinib in the
phase II ENRICH (Exploring Nilotinib to Reduce Imatinib
Related Chronic Adverse Events) study [31]. DASPERSE
and ENRICH had similar study designs to evaluate outcomes
when patients with low-grade imatinib-related AEs were
switched to a second-generation TKI. Resolution or improve-
ment of imatinib-related AEs and a sustained molecular re-
sponse were observed in both DASPERSE and ENRICH [31].
In the ENRICH study, 16% of imatinib-related AEs resolved
and then reappeared within 12 months; no resolved AEs
reemerged in DASPERSE. Treatment-related AEs were re-
ported in 87% of dasatinib-treated patients in DASPERSE
and 85% of nilotinib-treated patients in ENRICH. Nilotinib
was discontinued in 15% of patients due to AEs and dasatinib
in 8% of patients due to AEs, one of these being due to pleural
effusion in each study. Dose modifications were employed in
both DASPERSE and ENRICH to allow patients to continue,
or temporarily interrupt, treatment without a complete cessa-
tion of therapy. Overall, these results demonstrate that second-
generation TKIs, as alternative options to imatinib therapy,
provide clinicians with the opportunity to tailor treatment to
each patient’s unique characteristics.
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Despite the emergence of some dasatinib-related AEs after
switching from imatinib, improvements in quality of life out-
comes through MDASI-CML symptom scoring assessment
were observed in the DASPERSE study. Quality of life assess-
ments were also improved in the ENRICH study after patients
switched from imatinib to nilotinib. The decreased symptom
interference and severity scores, which were observed as early
as 2 weeks after switching to dasatinib, indicate improvements
in patient quality of life, which could ultimately impact long-
term outcomes [7, 25]. Clinically important differences in
MDASI scores were calculated based onMID values calculated
as half a standard deviation of the value determined at patient
screening [21]. MID was observed for core symptoms, overall
symptoms, CML-specific symptoms, and the five most severe
symptoms when comparing MDASI scores at screening to
those 12 months after patients were switched to dasatinib. The
majority of dasatinib-related AEs were low grade, and only
three patients discontinued dasatinib therapywhile on the study.
This supports the improved quality of life documented by the
variety of assessments performed in DASPERSE.

Conclusions

The DASPERSE study demonstrates that patients with CML
can switch from first-line imatinib treatment to dasatinib and
experience improvements in chronic, low-grade AEs soon af-
ter changing therapies. Improvement in the quality of life of
patients and decreased symptom burden occurred early and
were sustained during treatment. The treatment-emergent
AEs that occurred while patients were taking dasatinib were
consistent with previous reports, largely low grade, not chron-
ic, and rarely led to discontinuation of therapy. Moreover,
molecular responses were consistently improved or main-
tained. Patients experiencing chronic grade 1/2 AEs with ima-
tinib treatment can experience various benefits, including
resolution/improvement of chronic AEs, a high, sustained mo-
lecular response, and an overall improved quality of life by
switching to treatment with dasatinib.
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