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  Introduction 

 Dasatinib is a BCR – ABL1 tyrosine kinase inhibitor, which 
is 325-fold more potent compared with imatinib,  in vitro . 
Dasatinib has inhibitory activity against the majority of 
BCR – ABL1 mutations associated with clinical resistance 
to imatinib [1]. In the phase 3 DASISION trial (Dasatinib 
Versus Imatinib Study In Treatment-Naive Chronic Myeloid 
Leukemia), patients with newly diagnosed chronic myeloid 

leukemia in chronic phase (CML-CP) were randomized 
to receive fi rst-line treatment with either dasatinib 100 mg 
once daily (QD) or imatinib 400 mg QD. After a minimum 
12-month follow-up, dasatinib showed superior effi  cacy 
compared with imatinib, including higher rates of complete 
cytogenetic response (CCyR) (83% vs. 72%;  p     �    0.001) and 
major molecular response (MMR) (46% vs. 28%;  p     �    0.0001), 
and an acceptable safety and tolerability profi le [2]. Results 
after a minimum 24-month follow-up are consistent with the 
12-month fi ndings [3]. Dasatinib was approved as a fi rst-line 
therapy for CML-CP based on DASISION trial results. Recent 
exploratory analyses of DASISION data showed that dasat-
inib provided faster, deeper responses compared with ima-
tinib, and BCR – ABL1 transcript level reduction at 3 months 
was predictive of 36-month progression-free survival (PFS) 
and overall survival (OS) [4]. 

 Asian patients with CML have diff erent characteristics 
compared with patients from other regions. Th ere is a lower 
incidence of CML in Asia (0.4 – 0.9 vs. 1.5 per 100 000 popula-
tion) than in the United States, and Asian patients with CML 
tend to be younger (median age at diagnosis of 36 – 55 years 
vs. 65 years) and have smaller body size [5 – 7]. A recent report 
suggested that a proportion of East Asian patients with CML 
harbor a genetic polymorphism that confers resistance to 
imatinib [8]. Th is polymorphism, a common intronic dele-
tion in the gene encoding BCL2-like 11 (BIM), has not been 
identifi ed in non-East Asian patients with CML. Previous 
studies have suggested that the effi  cacy and toxicity pro-
fi les of imatinib in Asian patients are comparable to those 
observed in Western patients [6,9]. However, in clinical prac-
tice, imatinib doses lower than the recommended 400 mg 
QD dose are often prescribed to Asian patients. Th is is due, 
in part, to concerns relating to drug-induced toxicity and 
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tolerability in Asian patients, who have a lower body surface 
area compared with their Western counterparts [6,10,11]. 

 Studies of dasatinib in the second-line setting have shown 
that dasatinib safety and effi  cacy are similar in Asian and 
non-Asian patients. A pooled analysis of several single-arm 
clinical studies found that dasatinib effi  cacy and safety pro-
fi les were similar in Asian and non-Asian patients with CML 
(all phases), although among patients with CML-CP, Asian 
patients showed a trend toward higher response rates com-
pared with non-Asians [5]. Pharmacokinetic (PK) param-
eters for dasatinib in Asian and non-Asian patients with prior 
imatinib therapy were also similar [5]. In a phase 1/2 trial 
of Japanese patients who had resistance or intolerance to 
imatinib, effi  cacy and safety fi ndings for dasatinib were 
comparable to data from multinational trials [12]. 

 East Asians represent a signifi cant percentage of the world 
population, and there are increasing numbers of East Asians 
in American, European and Australian cities [13]. Th e phase 
3 DASISION trial is one of few global multicenter CML trials 
with a sizeable East Asian population [5,6]. To determine the 
effi  cacy and safety of dasatinib 100 mg QD versus imatinib 
400 mg QD in East Asian patients with newly diagnosed 
CML-CP, DASISION trial data were analyzed after a minimum 
24-month follow-up. In addition, PK parameters for dasatinib 
were examined in East Asian and non-East Asian patients.   

 Methods  

 Study design and patients 
 DASISION (CA180-056; NCT00481247) is an ongoing open-
label, multinational, randomized, phase 3 trial testing dasa-
tinib versus imatinib in patients with CML-CP diagnosed 
within 3 months who had no previous treatment for CML 
(excluding anagrelide or hydroxyurea). Details of trial design, 
eligibility criteria and evaluations have been reported [2], and 
are briefl y described in the Supplementary Methods section 
to be found online at http://informahealthcare.com/doi/abs/
10.3109/10428194.2013.866663.   

 Effi  cacy and safety assessments 
 Measurement of cytogenetic and molecular response, defi -
nitions of disease progression and BCR – ABL1 mutational 
analysis have been previously described [2] and are outlined 
in the Supplementary Methods section to be found online at 
http://informahealthcare.com/doi/abs/10.3109/10428194.
2013.866663. 

 Adverse events (AEs) were graded according to the 
Common Terminology Criteria for AEs version 3.0 of the 
US National Cancer Institute. To assess patients for pleural 
eff usion, a chest radiograph was obtained in all patients at 
baseline and at 6 months after the start of treatment or more 
frequently if indicated clinically.   

 Statistical analyses 
 Effi  cacy was analyzed in all randomized patients based on 
the intention-to-treat principle. For response rates, 95% con-
fi dence intervals (CIs) were calculated using the Clopper and 
Pearson method. Times to MMR and CCyR were calculated 
in all patients, regardless of response, using competing risk 

analysis. Safety was analyzed in all patients who received    �    1 
dose of study drug. No comparisons of geographic or other 
subpopulations were specifi ed in the trial protocol, and the 
study was not powered to show a statistically signifi cant dif-
ference between subgroups of the dasatinib and imatinib 
arms. Hence, any  p -values provided are descriptive and 
not adjusted for multiple comparisons. Safety analyses only 
included events (AEs, dose modifi cations, deaths) occurring 
within the fi rst 24 months of treatment.   

 PK analyses 
 Peripheral blood samples for PK analysis were collected 
from patients in the dasatinib arm only on day 1 (0.5, 6 and 8 
h after dose administration), day 15 (pre-dose and 2 and 6 h 
after dose administration) and day 29 (pre-dose and 0.5 and 
2 h after dose administration). Dasatinib plasma concentra-
tions in DASISION were pooled with data from seven other 
clinical studies (Supplementary Table I to be found online at 
http://informahealthcare.com/doi/abs/10.3109/10428194.
2013.866663) for a population pharmacokinetic (PPK) analy-
sis to characterize drug exposure and examine the potential 
eff ects of patient demographics and disease status [14,15]. 
Dasatinib steady-state exposure, including trough concen-
tration (C minSS ), peak concentration (C maxSS ) and area under 
the concentration curve (AUC SS ), was derived from the PPK 
model for dasatinib-treated patients from DASISION with 
available concentration data. Th e analysis used a non-linear 
mixed eff ects model and individual PK parameters were esti-
mated from the model.    

 Results  

 Patients and treatment 
 Of 519 patients randomized to receive either dasatinib 
( n     �    259) or imatinib ( n     �    260) in the DASISION trial, 108 
were enrolled at sites in East Asian countries: 49 in Japan, 37 
in China, 11 in Korea and 11 in Singapore; 60 were random-
ized to receive dasatinib and 48 to receive imatinib. 

 Baseline characteristics of randomized patients were gen-
erally comparable between dasatinib- and imatinib-treated 
patients of the East Asian subpopulation (Supplementary 
Table II to be found online at http://informahealthcare.com/
doi/abs/10.3109/10428194.2013.866663). Among East Asian 
patients, median age was higher for patients receiving dasa-
tinib compared with patients receiving imatinib (50 vs. 46 
years). For non-East Asian patients, median age was lower for 
dasatinib compared with imatinib (45 vs. 49 years). East Asian 
patients had smaller median body weight (63 vs. 67 kg) and 
median body surface area (1.7 vs. 1.8 m 2 ) compared with non-
East Asian patients; values in the dasatinib and imatinib arms 
were similar for each subpopulation. Within the East Asian 
subpopulation, 6 – 8% of patients (3/48 imatinib-treated and 
5/60 dasatinib-treated patients) had a high Hasford risk score 
compared with 22% (47/212 imatinib-treated and 44/199 
dasatinib-treated patients) of non-East Asian patients. 

 Of 108 East Asian patients randomized (60 dasatinib, 
48 imatinib), 59 received dasatinib treatment and all 48 
received imatinib treatment (Table I). Th is present analysis 
was performed after all patients had a minimum 24-month 
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follow-up. Mean treatment duration and median dose 
were similar for East Asian patients compared with non-
East Asian patients (Table I and Supplementary Results to 
be found online at http://informahealthcare.com/doi/abs/
10.3109/10428194.2013.866663). At database lock, 82% of 
East Asian patients were receiving treatment, compared with 
75% of non-East Asian patients, and for each subpopulation 
the fraction of patients remaining on treatment was similar 
for dasatinib and imatinib (Table I). Treatment is ongoing 
and a minimum 5-year follow-up is planned.   

 Effi  cacy 
 As in non-East Asian patients, East Asian patients had 
higher cytogenetic and molecular response rates and faster 
molecular responses with dasatinib compared with imatinib 
(Figure 1 and Supplementary Results to be found online at 
http://informahealthcare.com/doi/abs/10.3109/10428194.
2013.866663). East Asian patients showed a consistent trend 
for higher rates compared with non-East Asian patients at all 
time points and for all responses measured (CCyR, MMR and 
molecular response with 4.5 log reduction [MR 4.5 ]) in both 
the dasatinib and imatinib arms (Figure 1). 

 Of evaluable East Asian patients with PCR assessments, 
91% (51/56) receiving dasatinib had achieved BCR – ABL1 
levels of    �    10% at 3 months, compared with 69% (33/48) 
receiving imatinib ( p     �    0.004). In evaluable non-East Asian 
patients, 82% (147/179) receiving dasatinib had achieved 
BCR – ABL1 levels of    �    10% at 3 months, compared with 63% 
(121/191) receiving imatinib ( p     �    0.0001). Median time to 
CCyR showed a trend toward being shorter among East 
Asian patients compared with non-East Asian patients for 
both dasatinib (3.1 vs. 3.7 months) and imatinib (5.6 vs. 6.1 
months). Irrespective of response, median time to MMR 
was shorter for East Asian patients compared with non-East 
Asian patients (dasatinib: 11.8 vs. 16.7 months; imatinib: 28.2 
months vs. not yet reached). 

 When patients were stratifi ed by Hasford score, MMR 
rates were generally higher for patients with low risk com-
pared with intermediate- or high-risk patients (Table II). 
MMR rates in imatinib-treated East Asian patients were an 
exception, showing an inverse trend. Additionally, East Asian 
patients with low or intermediate Hasford scores generally 
had higher MMR rates at 24 months compared with non-East 
Asian patients with similar Hasford scores, with the excep-
tion of imatinib-treated patients with low Hasford scores. 
However, the very small number of East Asian patients with 
high Hasford scores makes it diffi  cult to compare response 
rates in these patients. 

 At 24 months, both East Asian and non-East Asian 
patients had high rates of PFS (dasatinib: 98% vs. 92% for 
East Asian vs. non-East Asian; imatinib: 98% vs. 91%) and 
OS (dasatinib: 98% vs. 94%; imatinib: 98% vs. 95%), as well 
as similar rates of transformation to accelerated phase/blast 
phase (AP/BP) CML (Supplementary Results to be found 
online at http://informahealthcare.com/doi/abs/10.3109/
10428194.2013.866663).   

 BCR – ABL1 mutational analyses 
 BCR – ABL1 mutation assessment of patients who discontin-
ued identifi ed 20 patients with mutations (10 dasatinib and 10 
imatinib), including three East Asians (two dasatinib [both 
T315I], one imatinib [E355G]). Among non-East Asian patients, 
eight patients receiving dasatinib had mutations aff ecting 
three amino acids (T315I in fi ve patients, F317L in two patients 
and F317I/ V299L in one patient), and nine patients receiving 
imatinib had mutations aff ecting nine diff erent sites (E355G, 
M244V, G250E, E255K, F359V, L387M, H396P, E450G and 
D276G/F359C in one patient each). Best response and rea-
sons for discontinuation were similar for East Asian and non-
East Asian patients with mutations (Supplementary Results to 
be found online at http://informahealthcare.com/doi/abs/
10.3109/10428194.2013.866663).   

  Table I. Treatment status of study participants.  

Treated patients,  n  (%)

East Asian patients Non-East Asian patients

Dasatinib Imatinib Dasatinib Imatinib

Received treatment,  n  (% of randomized) 59 (98) 48 (100) 199 (100) 210 (99)
  Still on treatment at last follow-up 48 (81.4) 40 (83.3) 151 (75.9) 154 (73.3)
  Discontinued treatment 11 (18.6) 8 (16.7) 48 (24.1) 56 (26.7)
Reason for discontinuation
   Drug-related adverse event 6 (10.2) 2 (4.2) 12 (6.0) 10 (4.8)
   Progression * 3 (5.1) 0 11 (5.5) 17 (8.1)
   Treatment failure 1 (1.7) 2 (4.2) 7 (3.5) 9 (4.3)
   Poor adherence to therapy 0 1 (2.1) 0 1 (0.5)
   Lost to follow-up 0 1 (2.1) 0 3 (1.4)
   Subject request 1 (1.7) 2 (4.2) 1 (0.5) 1 (0.5)
   Death 0 0 4 (2.0) 1 (0.5)
   Other 0 0 13 (6.5)  †  14 (6.7)  ‡  

     * Progression was defi ned as doubling of white-cell count to more than 20    �    10 9  per liter in the absence of complete 
hematologic response (CHR), loss of CHR, increase in Philadelphia chromosome-positive bone marrow metaphases to  �    35%, 
transformation to accelerated or blast phase, or death from any cause.   
   †  Other investigator-reported reasons included patients who discontinued due to adverse event (AE) unrelated to study drug 
( n     �    5), withdrawal of consent ( n     �    4), pregnancy ( n     �    2), loss of complete cytogenetic response (CCyR) ( n     �    1) and insuffi  cient 
molecular response ( n     �    1).   
   ‡  Other investigator-reported reasons included patients who discontinued due to AE unrelated to study drug ( n     �    1), withdrawal 
of consent ( n     �    3), pregnancy ( n     �    1), investigator request ( n     �    1), suboptimal response ( n     �    3), loss of molecular response 
( n     �    2), no major molecular response (MMR) ( n     �    1), failure to achieve complete molecular response ( n     �    1) and confi rmed 
occurrence of 8% pre-B-lymphoblasts in bone marrow ( n     �    1).   
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(A) (D)

(B)
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  Figure 1.     Molecular and cytogenetic responses. Responses to dasatinib (blue) and imatinib (red) for East Asian (diamonds) and non-East Asian 
(circles) populations (A – C) shown as percent of patients with CCyR (A), MMR (B) and MR 4.5  (C), with error bars showing 95% confi dence intervals. 
BCR – ABL1 kinetics for dasatinib (blue) and imatinib (red) in East Asian (D) and non-East Asian (E) subpopulations. Median BCR – ABL1 ratios, 
expressed as percent on the international scale, are indicated in the table below each time point.  

 Safety 
 Drug-related AEs with dasatinib and imatinib in the East Asian 
and non-East Asian subpopulations were primarily grade 
1/2 (Supplementary Table III to be found online at http://
informahealthcare.com/doi/abs/10.3109/10428194.2013.

866663). For either treatment arm, grade 3/4 neutropenia 
and thrombocytopenia showed trends for higher rates 
among East Asian patients compared with non-East Asian 
patients. In East Asian patients, grade 3/4 neutropenia and 
thrombocytopenia occurred in 21/59 (36%) and 17/59 (29%) 
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receiving dasatinib and 19/48 (40%) and 7/48 (15%) receiv-
ing imatinib, respectively. In non-East Asian patients, rates 
of grade 3/4 neutropenia or thrombocytopenia were higher 
in patients treated with dasatinib versus imatinib. No grade 
3/4 bleeding events were reported in East Asian patients 
receiving dasatinib, whereas 1/48 (2.1%) patients receiving 
imatinib reported such an event. In non-East Asian patients 
grade 3/4 bleeding events occurred in 1/199 (0.5%) receiving 
dasatinib and in 2/210 (1%) receiving imatinib. 

 As detailed in the Supplementary Results to be found 
online at http://informahealthcare.com/doi/abs/10.3109/
10428194.2013.866663, trends in non-hematologic AEs 
occurring in    �    10% of patients were similar for East Asian 
patients and non-East Asian patients in terms of comparisons 
between imatinib and dasatinib and time to onset (Figure 
2 and Supplementary Table III to be found online at http://
informahealthcare.com/doi/abs/10.3109/10428194.2013.
866663). When incidences of non-hematologic AEs occurring 
in    �    10% of patients were compared for East Asian versus non-
East Asian patients, overall fl uid retention, rash, nausea and 
fatigue showed a trend for higher rates in East Asian patients 
regardless of treatment (Figure 2 and Supplementary Table III 
to be found online at http://informahealthcare.com/doi/abs/
10.3109/10428194.2013.866663). Whereas headaches occurred 
in    �    10% of non-East Asian patients across treatments, head-
aches in East Asian patients occurred with dasatinib but not 

imatinib. In the dasatinib arm, increased incidence of fl uid 
retention among East Asian patients over non-East Asian 
patients (39% vs. 18%) was due to a higher incidence of 
superfi cial edema (17% vs. 9%) and pleural eff usion (24% 
vs. 10%), as well as other types of fl uid-related events (see 
footnote in Supplementary Table III to be found online at 
http://informahealthcare.com/doi/abs/10.3109/10428194.
2013.866663). In the imatinib arm, increased incidence of 
fl uid retention AEs among East Asian compared with non-
East Asian patients (65% vs. 38%) was primarily due to higher 
rates of generalized edema (31% vs. 2%). Increased rates of 
pleural eff usion in East Asian patients compared with non-
East Asian patients was evident for events of grade 1 (5% vs. 
3%) and grade 2 (19% vs. 7%). Among East Asian patients who 
did and did not develop a pleural eff usion, 24-month response 
rates were CCyR in 93% and 84%, and MMR in 64% and 71%, 
respectively. Th e same trend was seen in non-East Asian 
patients: CCyR in 89% and 78% of patients with versus without 
pleural eff usion, and MMR in 63% and 62%, respectively. 

 Grade 3/4 laboratory abnormalities (Supplementary 
Table III to be found online at http://informahealthcare.
com/doi/abs/10.3109/10428194.2013.866663) occurring in 
the East Asian subpopulation also occurred in non-East 
Asian patients, and included decreased phosphate, the most 
common grade 3/4 laboratory abnormality seen in non-East 
Asian patients (for both dasatinib and imatinib). Compared 

  Table II. Major molecular response (MMR) by 24 months according to Hasford risk groups.  

East Asian patients ( n     �    108) Non-East Asian patients ( n     �    411)

Dasatinib ( n     �    60) Imatinib ( n     �    48) Dasatinib ( n     �    199) Imatinib ( n     �    212)

Patients 
according to 
risk score,  n 

Responders, 
 n  (%)

Patients 
according to 
risk score,  n 

Responders, 
 n  (%)

Patients 
according to 
risk score,  n 

Responders, 
 n  (%)

Patients 
according to 
risk score,  n 

Responders, 
 n  (%)

MMR
   Low Hasford score 23 20 (87%) 25 10 (40%) 63 41 (65%) 62 37 (60%)
   Intermediate 
  Hasford score

32 20 (63%) 20 12 (60%) 92 56 (61%) 103 46 (45%)

   High Hasford score 5 1 (20%) 3 2 (67%) 44 27 (61%) 47 13 (28%)

  Figure 2.     Rates of non-hematologic drug-related AEs of any grade ( �    10%): change from 12 to 24 months. Rates of AEs at 12 and 24 months are shown 
for East Asian patients (blue) and non-East Asian patients (green). Bars representing 12-month data (dark) overlay those representing 24-month 
data (light) for visualization of AE rate increases between 12 and 24 months. Data from the dasatinib arm (A) are shown for comparison with the 
imatinib arm (B).  
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informahealthcare.com/doi/abs/10.3109/10428194.2013.
866663) and for the East Asian subpopulation (Supplemen-
tary Figure 2 to be found on at http://informahealthcare.com/
doi/abs/10.3109/10428194.2013.866663). Th e lower median 
body weight of the East Asian population does not appear to 
explain diff erences in PK parameters.    

 Discussion 

 Data from the East Asian subpopulation of the DASISION trial 
(24-month minimum follow-up) support the overall fi ndings 
from the trial, including faster, deeper responses with dasat-
inib 100 mg QD compared with imatinib 400 mg QD [2,3]. In 
East Asian patients compared with non-East Asian patients, 
a similar effi  cacy advantage was seen for dasatinib over 
imatinib, including higher rates of CCyR and MMR at 12 and 
24 months, MR 4.5  by 24 months and BCR – ABL1 transcript 
levels    �    10% at 3 months. Th e advantage of achieving 3-month 
BCR – ABL1 levels    �    10% on long-term outcomes has been 
shown in retrospective exploratory analyses of DASISION [4] 

with non-East Asian patients, East Asian patients had higher 
rates of decreased calcium and decreased phosphate with 
dasatinib, and decreased potassium with imatinib. 

 Of East Asian patients in the dasatinib versus imatinib 
arms, 39% vs. 21% had a dose reduction, 68% vs. 54% had a 
dose interruption and 2% vs. 8% had a dose escalation. Of 
non-East Asian patients in the dasatinib versus imatinib 
arms, 21% vs. 12% had a dose reduction, 54% vs. 38% had a 
dose interruption and 7% vs. 18% had a dose escalation. 

 Among East Asian patients, 6/59 (10%) receiving dasa-
tinib and 2/48 (4%) receiving imatinib discontinued treat-
ment because of drug-related AEs, compared with 12/199 
(6%) and 10/210 (5%), respectively, in the non-East Asian 
subpopulation (Table I). Drug-related AEs leading to dis-
continuation in East Asian patients included pleural eff u-
sion ( n     �    3), pericardial eff usion ( n     �    1, this patient also had 
pleural eff usion), elevated blood creatine phosphokinase 
( n     �    1) and prolonged QT ( n     �    1) in the dasatinib arm; and 
thrombocytopenia ( n     �    2) and hypophosphatemia ( n     �    1) in 
the imatinib arm. 

 Th ere were no deaths on study among East Asian patients, 
but two died more than 30 days after discontinuing study 
treatment; one in each treatment arm. Th e patient in the 
dasatinib arm died from infection 275 days after the last dose 
of dasatinib and 91 days after discontinuing study treatment 
due to disease progression; mutational analyses at the time 
of discontinuation indicated that this patient had the T315I 
mutation. Th e patient in the imatinib arm had discontinued 
due to loss of follow-up, but was subsequently reported to 
have progressed to CML-BP with thrombocytopenia, and 
died secondary to fatal gastrointestinal bleeding 57 days 
after the last recorded dose of imatinib. In the non-East Asian 
patient population there were 10 deaths on study (six in 
the dasatinib arm and four in the imatinib arm). A further 
12 non-East Asian patients died during follow-up, more than 
30 days after discontinuing study treatment (fi ve in the dasa-
tinib arm and seven in the imatinib arm).   

 Pharmacokinetics 
 Th e PPK analysis revealed that there were no signifi cant 
diff erences in dasatinib pharmacokinetics between newly 
diagnosed patients with CML-CP (fi rst-line) and treatment-
experienced patients (second-line). Th e model was able to 
describe the observed concentration – time profi les equally 
well across the combined study population. 

 In DASISION, peripheral blood samples from 235 patients 
within the dasatinib arm were collected for PK analysis, of 
which 59 were from the East Asian subpopulation (Figure 3 
and Supplementary Table IV to be found online at http://
informahealthcare.com/doi/abs/10.3109/10428194.2013.
866663). In both the East Asian and non-East Asian subpop-
ulations, mean terminal half-life of dasatinib was 6 h. Com-
pared to non-East Asian patients, East Asian patients may have 
higher exposure to dasatinib based on steady-state AUC, C min  
and C max  trends, but this did not reach statistical signifi cance. 
When dasatinib PK levels were stratifi ed by body weight, 
there was no obvious relationship between weight and C minSS , 
C maxSS  or C avgSS , both for the entire dasatinib-treated popula-
tion (Supplementary Figure 1 to be found online at http://

  Figure 3.     Dasatinib steady-state exposure (C minSS , C maxSS  and AUC SS ) of 
East Asian and non-East Asian patients. Horizontal line in interior of 
box represents median, box represents range between 25th and 75th 
percentiles of data (interquartile range) and whiskers represent 9th 
and 95th percentiles of data.  
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 Previous analyses have shown that cases of pleural eff u-
sion occurring during the DASISION trial were generally 
manageable by dose modifi cation (interruption and/or 
reduction) with or without medical intervention (steroids 
and/or corticosteroids, and/or diuretics, with thoracentesis 
in occasional cases), and resulted in few discontinuations 
[24,25]. Despite the higher rate of pleural eff usion observed 
among East Asian patients compared with non-East Asian 
patients (24% vs. 10%), occurrence of pleural eff usion did not 
appear to impact the effi  cacy of dasatinib in either East Asian 
or non-East Asian patients, consistent with previous reports 
indicating no signifi cant correlation between pleural eff u-
sion and outcome [26]. 

 PK analysis was used to explore the hypothesis that higher 
rates of AEs in the East Asian population could be attributed 
to higher dasatinib exposure due to the mean body weight 
in East Asian patients being 5 kg lower than in non-East 
Asian patients. Th e PK analysis showed that although mean 
C minSS , C maxSS  and AUC SS  were all    �    30% higher in East Asian 
patients compared with non-East Asian patients, there was 
still considerable overlap in the distributions of exposure (as 
shown in Figure 3), and no statistical diff erences were seen. 
Furthermore, exposure parameters did not show a correla-
tion with body weight (Supplementary Figures 1 and 2 to 
be found online at http://informahealthcare.com/doi/abs/
10.3109/10428194.2013.866663). Given the high variability in 
the exposure results, however, larger populations need to be 
analyzed to confi rm the relationship between body weight 
and exposure and the comparison of exposure parameters 
between East Asian and non-East Asian patients. A larger 
population would also be needed to explore whether higher 
exposure may contribute to a trend toward better response 
and higher incidence of certain AEs in East Asian patients. 

 Despite higher rates of certain AEs, overall rates of dis-
continuation for any reason, including drug-related AEs and 
treatment failure, were slightly lower in East Asian patients 
compared with non-East Asian patients (Table I), suggesting 
that AEs were manageable and did not impact effi  cacy. How-
ever, given the few East Asian patients who discontinued, the 
trend toward lower discontinuation rate needs confi rmation, 
and could be infl uenced by the lower proportion of patients 
with high Hasford risk score. 

 In a previous comparison of Asian and non-Asian patients 
with imatinib resistance or intolerance treated with second-
line dasatinib at a dose of 70 mg twice daily, no diff erences 
were seen in effi  cacy and safety results and PK profi les [5]. 
Patients in the present analysis received a diff erent dasatinib 
dose (100 mg QD). Furthermore, the present analysis includes 
a larger population of dasatinib-treated Asian patients with 
CML-CP (60 vs. 13), a greater number of whom were avail-
able for PK analysis (59 vs. 4). Also, the patients had a more 
homogeneous disease profi le in this study (all patients had 
newly diagnosed CML-CP, whereas in the previous analysis 
patients with several diff erent disease phases were included), 
and were treated in a fi rst-line setting (patients in the previ-
ous analysis were treated in a second-line setting). Th ese 
factors help to explain any potential diff erences in fi ndings. 
In this study, imatinib-related AE rates were also higher in 
the East Asian subpopulation, suggesting that PK levels of 

and imatinib studies [16 – 18]. CCyR and MMR rates in both 
treatment arms were 5 – 8% higher among East Asian patients 
compared with non-East Asian patients. Although fewer East 
Asian patients had a high Hasford risk score compared with 
non-East Asian patients (6 – 8% vs. 22%), this trend does not 
explain higher response rates seen in East Asian patients. 
East Asian patients with low or intermediate Hasford risk 
scores had higher MMR rates compared with non-East Asian 
patients with similar risk scores and receiving the same 
treatment. One exception appeared to be in imatinib-treated 
patients with low Hasford scores, which occurred at a higher 
rate in non-East Asian patients. During available follow-up, 
few East Asian patients have transformed to AP/BP CML, 
and rates of PFS and OS were similar for dasatinib compared 
with imatinib, and slightly higher than in non-East Asians. 
Since diff erences in response rates between East Asian 
and non-East Asian patients are small, further investiga-
tion is required to confi rm these trends. Longer follow-up 
is needed to determine whether higher response rates for 
dasatinib versus imatinib will translate into improved long-
term outcomes. A minimum 5-year follow-up is planned for 
the DASISION trial. For the potential diff erences in effi  cacy 
suggested by response rates, CI ranges overlapped in all 
cases, indicating that interpretations should be viewed with 
caution. Moreover, the study was not designed or powered to 
test diff erences between subpopulations. 

 Of the small number of patients for whom mutation data 
were available, three East Asian patients had BCR – ABL1 
mutations, two receiving dasatinib and one receiving ima-
tinib. Th ese patients had similar reasons for discontinuation 
as observed in non-East Asian patients with mutations. Pre-
vious publications have reported that  ∼ 30 – 60% of imatinib-
resistant patients with CML-CP have BCR – ABL1 mutations: 
54/198 (27%) Italian patients [19]; 44/134 (32.8%) US patients 
[20]; 28/111 (35.7%) Korean patients [21]; and 40/70 (57.1%) 
Chinese patients [22]. 

 Safety profi les for East Asian and non-East Asian popu-
lations were largely consistent with previous fi ndings [2,3], 
both in categories of AEs observed in    �    10% of patients, and 
in specifi c AE rates showing diff erences between dasatinib 
and imatinib arms. For both populations, most AEs were low 
grade and most occurred during the fi rst 12 months. Although 
the strength of the conclusions is limited by the East Asian 
sample size, this analysis suggests that compared with non-
East Asians, East Asian patients may have a higher incidence 
of grade 3/4 neutropenia and thrombocytopenia, low-grade 
fl uid-related AEs including pleural eff usion, and rash. Poten-
tial higher rates of specifi c AEs in the Asian population may 
be associated with increased exposure to dasatinib and the 
higher median age in the dasatinib arm of the East Asian 
subpopulation. Similar AEs have been observed in Japa-
nese patients receiving dasatinib in non-study settings with 
myelosuppression and pleural eff usion indicated as the most 
common AEs associated with second-line dasatinib therapy 
for CML (all phases) or Philadelphia chromosome-positive 
acute lymphoblastic leukemia (Ph    �    ALL) after imatinib 
failure [23]. Larger studies would be needed to fully explore 
whether certain AEs are truly more or less frequent in East 
Asian patients receiving a particular treatment. 
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    Kim   SH ,  Kim   D ,  Kim   DW ,  et   al  .  Analysis of Bcr-Abl kinase domain [21] 
mutations in Korean chronic myeloid leukaemia patients: poor clinical 
outcome of P-loop and T315I mutation is disease phase dependent . 
 Hematol Oncol   2009 ; 27 : 190 – 197 .  
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follow-up from a randomized phase 3 trial (DASISION) .  Blood  
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    Kim   D ,  Goh   HG ,  Kim   SH ,  et   al  .  Long-term pattern of pleural [26] 
eff usion from chronic myeloid leukemia patients in second-line 
dasatinib therapy .  Int J Hematol   2011 ; 94 : 361 – 371 .    

imatinib might be higher in the East Asian population com-
pared with the non-East Asian population. Unfortunately, 
PK analysis was not performed for the imatinib arm, as the 
necessary samples were not collected. 

 Overall, fi ndings from analysis of the DASISION 24-month 
data provide further support for use of dasatinib 100 mg QD 
as fi rst-line treatment for patients with newly diagnosed 
CML-CP, in both East Asian and non-East Asian patients.                                
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