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Abstract: Dasatinib is a broad spectrum, ATP-competitive, tyrosine kinase inhibitor with low 

nM activity against Bcr-Abl, Src, and other tyrosine kinases. This activity has allowed dasatinib 

to emerge as one of the most effective agents in the treatment of chronic myeloid leukemia 

(CML), and dasatinib has become the third drug over the past 10 years to be FDA approved for 

first line therapy in this setting. This review consists of papers and reports that recount the recent 

dramatic progress that has been made in the understanding of CML on a molecular basis leading 

up to the new targeted therapies, especially the use of dasatinib. As with any drug, treatment 

with dasatinib has risks and side effects, especially pleural effusions and anti-platelet effects, 

as outlined in recently published studies. Of interest are the reports of alternative doses and 

schedules that may be able to circumvent some of these side effects without compromising the 

effectiveness of this drug. This review outlines the mode of action, pharmacology, effectiveness, 

and safety of dasatinib in the treatment of CML, and by comparing dasatinib directly with the 

other tyrosine kinase inhibitors effective in CML, it describes the place in therapy that dasatinib 

currently holds.
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Introduction to natural history  
and management of CML
Classification and prognosis
The World Health Organization published its updated classification of the hematopoietic 

neoplasms, including chronic myeloid leukemia (CML) in 2008, and this work repre-

sents the opinions of the Consensus Conference of the International Working Group 

that met in Lyon, France in October 2007.1 Accordingly, CML is currently defined 

as a myeloproliferative neoplasm that is associated with the BCR-ABL1 fusion gene 

located in the Philadelphia (Ph) chromosome (BCR refers to the “break point cluster” 

region on chromosome 22, while ABL1 refers to the “abelson” region on chromosome 

9, which encodes the tyrosine kinase domain). This leukemia is not common and has 

a worldwide incidence of only one or two cases per 100,000 population, and in the 

United States in 2011 there were an estimated 5150 new cases.2 Patients frequently 

present asymptomatically with an elevated white blood cell (WBC) count, but frequently 

there is associated anemia, fatigue, and splenomegaly. Generally, patients pass from 

chronic phase (CP) through accelerated phase (AP) to the blast phase (BP) before 

encountering a fatal event, which is usually bleeding or infection. The accelerated phase 

of CML has been defined as the presence of 10%–19% blasts in the blood or bone 

marrow, but the presence of uncontrolled splenomegaly, leukocytosis, thrombocytosis, 

Dovepress

submit your manuscript | www.dovepress.com

Dovepress 
77

R E v i E w

open access to scientific and medical research

Open Access Full Text Article

http://dx.doi.org/10.2147/BLCTT.S17930

B
lo

od
 a

nd
 L

ym
ph

at
ic

 C
an

ce
r:

 T
ar

ge
ts

 a
nd

 T
he

ra
py

 d
ow

nl
oa

de
d 

fr
om

 h
ttp

s:
//w

w
w

.d
ov

ep
re

ss
.c

om
/

F
or

 p
er

so
na

l u
se

 o
nl

y.

mailto:pamrein@partners.org
www.dovepress.com
www.dovepress.com
www.dovepress.com
http://dx.doi.org/10.2147/BLCTT.S17930


Blood and Lymphatic Cancer:  Targets and Therapy 2012:2

or basophilia greater than 20% have also been accepted as 

accelerated phase.1 The blast phase of CML is defined by a 

blast percentage of 20% or more. In 1993 the median survival 

of patients newly diagnosed with CML was reported to be 

3.8 years if treated with busulfan, 4.7 years if treated with 

hydroxyurea, and 5.5 years if treated with interferon.3 There 

were no long-term survivors when not treated with a bone 

marrow transplant. The long-term survival with a bone mar-

row transplant has improved over the years. In an analysis 

of recent European outcomes, the 2-year survival with bone 

marrow transplantation for CML has improved from 54% 

in the 1980s to 74% in reports from 2000 to 2003.4 With the 

combined use of hydroxyurea, interferon, and cytarabine 

some progress was reported in 1997 for patients treated 

outside the bone marrow transplant setting with a median 

survival of 6 years.5 However, with the arrival of imatinib 

and the other tyrosine kinase inhibitors (TKIs), dasatinib 

and nilotinib, the prognosis has improved dramatically, such 

that bone marrow transplantation is now more often used for 

salvage therapy for patients that have failed TKI therapy.

Development of imatinib
Brian Druker is credited with the discovery and initial devel-

opment of imatinib.6 In the early 1990s he collaborated with 

Novartis to explore the possibility of targeting the Bcr-Abl 

fusion protein, the product of the BCR-ABL gene, which is 

believed to transform the cells and give rise to the leukemia. 

Working with many tyrosine kinase inhibitors, they found 

that agent STI571 (signal transduction inhibitor number 571) 

effectively inhibited the Bcr-Abl fusion protein, killed the 

CML cells, and had few off-target effects. The first patients 

to be treated were in 1998 in a Phase I trial, where safety was 

established at an effective dose of imatinib of 400 mg once 

daily.7 Subsequent Phase 2 trials established the effectiveness 

of this drug at this dose and led to the approval on May 10, 

2001 of this agent for treatment of CML by the US FDA 

(United States Food and Drug Administration).8 However, 

the Phase 3 trial named the International Randomized Trial 

Comparing Interferon to STI571 (IRIS trial) has become 

the standard database, which has defined the long-term 

effectiveness and safety of imatinib as first line treatment 

for patients with CML, as shown by the arm containing ima-

tinib.9 Since then, there has been a 5-year analysis10 and an 

8-year analysis11 of the IRIS trial. The 8-year analysis showed 

that 81% of patients did not progress on imatinib, and the 

progression to blast phase had decreased to ,3% per year. 

The overall survival projections were 90% at 8 years with a 

median survival estimated to be well over 15 years. Since then 

Novartis (Novartis International AG, Basel, Switzerland) has 

developed a potentially improved tyrosine kinase inhibitor, 

nilotinib, with much stronger binding to Bcr-Abl and fewer 

off target effects. Similarly, Bristol-Myers Squibb (BMS, 

New York) has developed dasatinib, which also has much 

stronger binding to Bcr-Abl and apparently fewer off-target 

effects. Both drugs have now been FDA-approved for initial 

therapy of CML.12,13

Management of CML
The current management of patients with CML has changed 

dramatically over the past decade, with new considerations 

for the initial evaluation, assessment of prognosis, and use 

of agents, and the expectation that certain “milestones” will 

be reached at defined time points. The initial evaluation of 

a CML patient should include history, physical exam, and 

several blood and bone marrow studies as listed in Table 1. 

Some still find the Sokal score useful, which provides some 

indication of prognosis according to: age, spleen size, plate-

let count, and percentage of blasts in the bone marrow and 

blood.14 Many patients present with a leukocytosis and no 

urgent need for treatment, such that evaluation can proceed 

routinely. However, some patients present with a very high 

WBC, visual changes, profound weakness, and cardiopul-

monary compromise. In such urgent cases, it is reasonable 

to start treatment with hydroxyurea or even leukapheresis. 

The current recommendation for initial treatment of stable 

CML patients in chronic phase is to use one of the three 

FDA-approved tyrosine kinase inhibitors at standard doses. 

Successful ongoing treatment at the 3-month time point would 

be indicated by a complete hematological remission (CHR) 

and a drop below 10% in the BCR-ABL1 signal in blood by 

the polymerase chain reaction (PCR) test.15–16 Note that the 

European Leukemia Net (ELN) has set specific guidelines for 

definitions and expectations of response.17,18 According to the 

ENL, a CHR requires all of the following: WBC ,10,000/uL, 

basophils ,5%, no immature myeloid cells other than bands, 

Table 1 Evaluation of the patient with CML

History and physical exam with assessment of spleen size
Complete blood count with differential
Chemistry panel with liver function tests
Bone marrow aspiration and biopsy:
 Percentage of blasts
 Percentage of basophils
 Cytogenetics
 PCR test for BCR-ABL1
 FiSH test for BCR-ABL1

Abbreviations: CML, chronic myeloid leukemia; FISH, fluorescence in situ 
hybridization; PCR, polymerase chain reaction.
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platelets ,450,000/uL, and a nonpalpable spleen. Also, 

the ELN defines a complete cytogenetic response (CCyR) 

as no cells in the bone marrow containing the Philadelphia 

chromosome (Ph), and a partial cytogenetic response (PCyR) 

as 1%–35% of marrow cells Ph+. A complete molecular 

response (CMR) requires no detectable BCR-ABL1 mRNA 

by PCR in two consecutive tests with a sensitivity .104. Note 

that the international scale for monitoring CML patients was 

created to harmonize the differing methodologies in differ-

ent laboratories around the world.18 After 6 months of TKI 

therapy, a bone marrow aspiration is recommended and at 

that point successful therapy would be indicated by at least 

a PCyR. By 12 months, the patient should have achieved a 

CCyR and at 18 months the PCR test for BCR-ABL1 should 

indicate a level ,0.1%. Patients in the IRIS trial who have 

achieved a CCyR by 18 months have had a very low frequency 

of progression and may have an indefinite disease-free surviv-

al.11 Patients not achieving a goal at the specified time point, 

or showing signs of progression, should be re-tested within 

1 month. If still not achieving the goal, an ABL kinase domain 

mutational analysis should be performed on blood or bone 

marrow cells to determine whether one of the known ABL 

kinase mutations is responsible for the resistant disease. As 

listed in Table 2, certain ABL mutations may be less resistant 

to one TKI or the other, and this may influence treatment 

decisions.19 If the T315I mutation is encountered, neither 

nilotinib nor dasatinb would be effective, and such patients 

should be treated in a clinical trial or undergo cytoreduction 

with conventional chemotherapy followed by an allogeneic 

bone marrow transplant. Of note is a report of initial effec-

tiveness of the experimental agent ponatinib in the presence 

of the T315I ABL mutation.20

Overview of pharmacology  
of dasatinib and rationale for  
use in first line treatment of CML
Dasatinib is a broad spectrum ATP (adenosine triphosphate)-

competitive inhibitor of five oncogenic tyrosine kinases: 

Bcr-Abl, Src, c-Kit, platelet-derived growth factor (PDGF) 

receptor G, and ephrin receptor kinases.21–23 The IC50 

for Bcr-Abl is approximately 3 nM, which indicates that 

it is at least 300 times more potent than imatinib for this 

target. In vitro experiments showed that dasatinib killed a 

wide spectrum of Bcr-Abl dependent leukemia cell lines, 

although not those containing the T315I mutation. In the 

xenograph murine model using K562 CML cells resistant 

to imatinib, treatment with dasatinib was effective in these 

animals.24,25 In human studies, oral dosing showed maximum 

plasma concentrations at 0.5 hours and 6 hours with a mean 

terminal half life of 3–5 hours.26 Absorption from the G-I 

tract is reduced by high pH of the stomach contents but not, 

in general, by the presence of food. Dasatinib is extensively 

distributed in the extravascular space, even the central 

nervous system. It is extensively metabolized in the liver 

by the P450 enzyme CYP3A4. It is a weak time-dependent 

inhibitor of CYP3A4 but does not inhibit or induce the other 

CYP enzymes at relevant concentrations. Approximately 85% 

of orally ingested dasatinib is eliminated in the feces, while 

4% is eliminated in the urine after 10 days.

Safety and efficacy of dasatinib in CML and Ph+ ALL 

patients was determined in several Phase 1 and Phase 2 

trials.27–29 The Phase 3 randomized trial comparing four 

schedules of dasatinib in chronic phase CML patients, 

either resistant to or intolerant of imatinib, defined the opti-

mum schedule for dasatinib to be 100 mg once daily.  This 

schedule was compared to 50 mg BID, 70 mg BID, and 

140 mg once daily of dasatinib.30 In this study, after taking 

100 mg once daily for 6 months, 90% of patients achieved a 

complete hematologic remission, and 41% achieved a com-

plete cytogenetic remission. Adverse reactions of all grades 

in this CML study for 100 mg once daily were as follows: 

24% fluid retention (10% pleural effusions), 23% diarrhea, 

and 10% hemorrhage. Myelosuppression was frequently 

severe in the first month, but much of this was thought to be 

due to the leukemia and also due to mature cells containing 

the BCR-ABL1 fusion gene. With remission, patients could 

be continued on dasatinib without significant myelosup-

pression. Prolongation of the QTc interval as measured by 

electrocardiogram (EKG) was seen, but the mean change 

from baseline was only 3–6 ms. Fewer than 1% of patients 

had a prolongation of the QTc . 500 ms.

The effectiveness of dasatinib relative to imatinib was 

tested in a randomized trial in 519 patients newly diagnosed 

with CML (the DASISION trial).31 In this trial, after a 

minimum follow-up of 12 months, the complete cytoge-

netic response in the dasatinib arm was 77% compared to 

66% in the imatinib arm (Table 3), and that was statistically 

Table 2 Therapeutic choice according to ABL kinase mutation19

Mutations Drug  
resistance

Consider choice  
of therapy

v299L, T315A, F317L/v/i/C Dasatinib Nilotinib
Y253H, E255K/v, F359v/C/i Nilotinib Dasatinib
T315i Both drugs Clinical trial

Note: “ABL” is that portion of the BCR-ABL fusion gene which contains 
the tyrosine kinase domain.
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significant (P = 0.007). The rate of progression to accelerated 

phase or blast phase of CML was 1.9% for dasatinib and 

3.5% for imatinib. The safety data for dasatinib in this trial 

compared well with that for imatinib, but tests of signifi-

cance were not provided (Table 4). This trial led to the FDA 

approval of dasatinib as first-line therapy for CML patients 

in October 2010.12 Of note, also at this time, nilotinib was 

compared to imatinib in a randomized trial of 846 patients 

with newly diagnosed CML (the ENESTnd trial, see Table 5) 

and, similarly, was found to be slightly more effective than 

imatinib with a complete cytogenetic response of 78%–80% 

at 12 months compared to 65% for imatinib32, and this led to 

the FDA approval of nilotinib for first-line therapy in CML 

patients.13 In both trials, the rate of decline of the BCR-ABL 

mRNA transcript appeared to be faster with the newer agents 

than with imatinib.

The overall rationale for use of dasatinib as first-line 

therapy for newly diagnosed patients with CML in chronic 

phase would rest with its apparent improved efficacy over 

imatinib to achieve a complete cytogenetic response and its 

slight advantage in adverse events, although pleural effusions 

are more frequent with dasatinib than with imatinib, and may 

result in temporary discontinuation of dasatinib.31 Nilotinib 

also has demonstrated improved efficacy over imatinib 

to achieve complete cytogenetic responses, and it has a 

slight advantage over imatinib in adverse events, although 

the greater frequency of rashes and abnormal liver tests is 

 noted.32 Neither dasatinib nor nilotinib has the long-term, 

8- to 10-year, track record of success that imatinib has 

enjoyed, but there is no reason yet to suspect that these newer 

agents will be inferior.

There has emerged an additional rationale to using dasa-

tinib (or nilotinib) instead of imatinib as first-line therapy 

for CML, and that relates to the possibility of stopping all 

therapy in some patients that achieve a complete molecular 

remission (CMR) lasting at least 2 years. There were five 

studies presented at the American Society of Hematology 

meeting in December 2011 demonstrating that stopping TKI 

therapy was reasonable, safe, and a successful strategy for a 

subset of patients with CMR.33–37 This strategy would seem 

to favor patients with longer and more profound molecular 

remissions, and this, perhaps, would be more likely with 

dasatinib (or nilotinib). A French group stopped imatinib 

treatment in 100 patients with CML who achieved a CMR 

for at least 2 years, as determined by the RT-PCR technique 

for the BCR-ABL1 transcript.33 By 7 months, 58 had relapsed 

and three more relapsed by 22 months, but none relapsed after 

that, leaving 39 of 100 patients off therapy without relapse 

for a median of 30 months. Those who relapsed generally 

could be returned to CMR by restarting imatinib. A study 

from Korea showed that among 20 patients with CML in 

Table 3 Effectiveness of dasatinib compared to imatinib at 12 
months (DASiSiON trial)31

Response Dasatinib  
(%)

Imatinib  
(%)

Significance

Complete cytogenetic  
response

77 66 P = 0.007

Major molecular response 46 28 P = 0.0001
Progression to AP or BP 1.9 3.5 NA

Abbreviations: AP, accelerated phase; BP, blast phase; NA, not available.
Note: Reproduced with the permission of the publisher from Kantarjian H, Shah 
NP, Hochhaus A, et al. Dasatinib versus imatinib in newly diagnosed chronic-phase 
chronic myeloid leukemia. N Engl J Med. 2010;362(24):2260–2270. © Massachusetts 
Medical Society.

Table 4 Toxicities attributed to the administered tyrosine kinase 
inhibitor (DASiSiON trial)31

Category Toxicity Dasatinib 
(N = 258)

Imatinib* 

(N = 258)

Frequency  
(%)

Frequency 
(%)

Hematopoietic 
(Grades 3 + 4)

Neutropenia 21 20
Thrombocytopenia 19 10

Non-hematopoietic  
(all grades)

Fluid retention 19 42
Pleural effusion 10 0
Diarrhea 17 17
Headache 12 10
Rash 11 17
Musculoskeletal pain 11 14
Nausea 8 20
Fatigue 8 10
Myalgias 6 12
vomiting 5 10
Bleeding 5 5
Muscle  
inflammation

4 17

Musculoskeletal pain 11 14
QTc . 500 ms 0.4 0.4

Notes: *No tests of statistical significance were provided comparing the two treatment 
groups. Reproduced with the permission of the publisher from Kantarjian H, Shah NP, 
Hochhaus A, et al. Dasatinib versus imatinib in newly diagnosed chronic-phase 
chronic myeloid leukemia. N Engl J Med. 2010;362(24):2260–2270. © Massachusetts 
Medical Society.

Table 5 Effectiveness of nilotinib compared to imatinib at 12 
months (ENESTnd trial)32

Response Nilotinib  
(%)

Imatinib  
(%)

Significance

Complete cytogenetic  
response

78–80 65 P = 0.001

Major molecular response 43–44 22 P = 0.001
Progression to AP or BP ,1 4 NA

Abbreviations: AP, accelerated phase; BP, blast phase; NA, not available.
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CMR from imatinib for 5 years (median), could stop their 

treatment.34 Their follow-up after stopping it was short, only 

7 months, but only two of the 20 patients have shown any 

sign of molecular progression. A study from Japan retro-

spectively analyzed 43 patients who stopped imatinib after 

at least 6 months of achieving a CMR.35 In this study 47% 

of patients remained in CMR, however, this result differed 

for patients in CMR for .24 months versus those in CMR 

for ,24 months, 78% vs 15% (P = 0.0002). In this study 

a higher imatinib dose intensity appeared to correlate with 

more patients experiencing a prolonged CMR. A second 

Japanese study was presented analyzing 30 patients for whom 

imatinib was stopped after at least 24 months of sustained 

CMR, but with a median of 55.5 months in sustained CMR.36 

Their follow-up is short, median only 5 months, but it appears 

that 14 of the 30 patients have no evidence for progression by 

RT-PCR for the BCR-ABL1 transcript. A comment is made 

that all relapsed patients have responded to re-treatment with 

TKI therapy. A fifth study reported from France analyzed 16 

patients treated with dasatinib (nine) or nilotinib (seven) for 

intolerance of imatinib or CML resistance to imatinib.37 The 

TKI was stopped after at least 21 months of sustained unde-

tectable molecular residual disease (UMRD), and all patients 

have been followed for at least 6 months since discontinuation 

of therapy. A major molecular response (MMR) was lost in 

five of the 16 patients, all before the 6 month follow-up visit. 

The remainder, eleven of 16 patients, remained off therapy 

for up to 20 months. All patients retreated with TKI therapy 

for progression have returned rapidly to MMR and UMRD 

status. While the prospect of being able to stop all TKI therapy 

after several years of CMR is very  encouraging, because 

the duration of observation of these patients is very short, 

stopping therapy for such patients should not be considered 

standard practice at this time, and stopping therapy should 

be reserved only for patients in the clinical trials testing this 

concept.

Efficacy studies for dasatinib, 
including comparison studies
The current measures of effectiveness for the treatment 

of CML in most recent trials are the following: the per-

centage of patients achieving CCyR, MMR, CMR, the 

percentage of patients without progression (EFS), and the 

percentage of patients not progressing to AP or BP. (Note that 

EFS includes patients not progressing to AP or BP as well 

as patients not losing their complete hematologic response 

or major cytogenetic response.) It is clear from the IRIS 

trial that improvements in disease status continue from the 

third month of therapy through 18 months of therapy and 

beyond.9–11 A reasonable time point for comparisons is the 

12-month time point. Also, the achievement of CCyR and 

MMR at 6 months and 12 months clearly predicts excel-

lent EFS and freedom from progression to AP and BP in 

subsequent years.

Consider some details from the IRIS trial that have been 

published over the years.9,10 In this trial 1106 patients with 

newly diagnosed CML in chronic phase were randomly 

assigned to receive either imatinib or interferon plus low-dose 

cytarabine. Among the 553 patients treated with imatinib, at 

12 months 68% of patients had achieved a CCyR and 39% 

had achieved a MMR. In a recently published analysis by 

Hughes et al, the achievement of MMR at 12 months was 

shown to significantly predict an excellent outcome with 

an EFS at 7 years of 91% and a freedom from AP or BP 

of 99% compared to the remainder of the patients with an 

EFS of 79% (P = 0.001) and a freedom from AP or BP of 

90% (P = 0.0004).38 An additional study by Hochhaus et al 

analyzing data from the 6-year time point showed that CCyR 

at 6 months was predictive of an excellent outcome with an 

EFS of 91% for that group, compared to an EFS of 85% for 

those with a partial cytogenetic response at 6 months, and 

an EFS of 58% for those with minor or minimal cytogenetic 

response at 6 months.39 Similarly, the freedom from AP and 

BP was 97% for the CCyR group compared to 94% for those 

with a partial cytogenetic response at 6 months, and 85% 

for those with a minor or minimal cytogenetic response at 

6 months. From these data it seems reasonable to consider 

that the best therapy will be that which achieves the deepest 

CCyR or MMR in the first year of treatment.

The two recently published studies comparing dasatinib 

to imatinib (the DASISION trial) and nilotinib to imatinib 

(the ENESTnd trial) provide detailed information regarding 

measures of effectiveness for these drugs.31,32 At 12 months, 

for patients treated with dasatinib with the current standard 

dose of 100 mg daily, the CCyR was 77%, the MMR was 46%, 

and the progression to accelerated phase or blast phase was 

1.9% (see Table 3). For imatinib, at 12 months the CCyR was 

66% (P = 0.007), MMR was 28% (P = 0.0001), and the rate 

of progression to AP or BP was 3.5%. The trial comparing 

nilotinib to imatinib utilized two doses of nilotinib, 300 mg 

twice daily and 400 mg twice daily.32 Both doses had similar 

results somewhat improved over those seen with imatinib 

(Table 5). At 12 months, for patients treated with nilotinib, 

the rates of CCyR were 78%–80% , the rates of MMR were 

43%–44%, and the rate of progression to AP or BP at 1–2 

years was ,1%. For imatinib in this study at 12 months, the 
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rate of CCyR was 65% (P , 0.001), the rate of MMR was 

22% (P , 0.001), and the rate of progression to AP or BP was 

4% for the imatinib group. In both trials there was a similar 

improvement in CCyR and MMR for the newer TKI compared 

to imatinib. There has been a recent 24-month update of the 

DASISION trial showing continued improvement for CCyR 

for both drugs with a smaller advantage for dasatinib (86% 

CCyR) compared to imatinib (83% CCyR).40 It is hoped that 

with the deeper responses with these newer agents there will 

be a sustained improvement in EFS, and freedom from AP 

and BP, as would be predicted from the IRIS trial.

An additional study of dasatinib as front-line therapy 

in 87 newly diagnosed CML patients has recently been 

reported.41 In this study, at 12 months 95% achieved a CCyR, 

and 73% achieved a MMR. A CMR was achieved in 67% of 

patients, and with a median follow-up of 29 months the EFS 

is 93% with no patients progressing to AP or BP.

Safety and tolerability
The safety and tolerability of dasatinib as first-line therapy 

in CML has been reviewed in detail in the DASISION trial.31 

The dose of dasatinib in this study was 100 mg once daily 

by mouth, and toxicities compared favorably to those in the 

imatinib arm (see Table 4). Hematologic toxicities in the form 

of myelosuppression were common in the first 4 months, a 

phenomenon common and expected for the TKIs, since the 

mature cells in the marrow and in the blood initially contain the 

BCR-ABL1 fusion gene, the target of the drug. For dasatinib 

(as with imatinib), Grade 3 and 4 neutropenia occurred in 21% 

of patients (by the NCI Common  Terminology Criteria for 

Adverse Events Grading System version 3.0, National Cancer 

Institute, Bethesda, MD). Grade 3 and 4 thrombocytopenia 

occurred in 19% of patients. Among the 258 patients treated 

with dasatinib, only four patients discontinued treatment due 

to myelosuppression. The most common non-hematologic 

toxicity was fluid retention. Overall, fewer patients in the 

dasatinib group experienced this adverse event than those 

in the imatinib group, 19% compared to 42%, nearly all 

Grades 1 and 2, although no test of statistical significance was 

provided. However, 10% in the dasatinib group experienced 

a Grade 1 or 2 pleural effusion (no higher grade pleural 

effusions), while there were no pleural effusions recorded for 

the imatinib group. The pleural effusions were treated fairly 

routinely with medications and dose-modification for the 

dasatinib until resolution. Specifically, for these 26 patients, 

three underwent thoracentesis, 12 received diuretics, and 

seven received corticosteroids. Effectiveness of therapy was 

not affected, since by 12 months 24 of these 26 patients had 

achieved a complete cytogenetic response. Other toxicities 

were similarly uncommon for both drugs in this trial, and 

generally they were Grade 1 or 2.

In vitro studies have demonstrated a mild anti-platelet 

effect for dasatinib, and there has been concern in clinical trials 

that there may be an observable increase in bleeding among 

patients treated with dasatinib.42 However, in the DASISION 

trial bleeding events in the dasatinib group occurred with the 

same frequency (5%) as in the imatinib group.31 Similarly, the 

QTc interval, as measured by the EKG, can be prolonged with 

many of the TKIs, but in this trial, the median change from 

baseline for dasatinib was somewhat less than that for imatinib, 

3.0 ms vs 8.2 ms, and only one patient in each group had a QTc 

recorded over 500 ms.31 In both arms of this trial there was a 

death due to myocardial infarction possibly related to the study 

drug. Overall, 5% in the dasatinib group and 4.3% in the ima-

tinib group discontinued treatment due to drug adverse events, 

however, when other causes for discontinuation of treatment 

were considered (such as disease progression) overall, 15.5% 

of patients in the dasatinib arm and 18.6% of patients in the 

imatinib arm discontinued treatment.

On October 11, 2011 the US FDA announced in a safety 

communication that dasatinib may increase the risk of a 

rare but serious condition, pulmonary arterial hypertension 

(PAH)12 This warning is based on 12 documented cases 

among 32,882 patients known to have been treated with 

dasatinib at the time. The incidence is thought to be ,1% 

of users, and this warning is now included in the dasatinib 

label. Signs of PAH include dyspnea, fatigue, hypoxia, 

and fluid retention. The condition may be reversible on 

discontinuation of dasatinib. If PAH is confirmed by right 

heart catheterization, it is recommended that dasatinib be 

permanently discontinued.

Patient-focused perspectives, such 
as quality of life, patient satisfaction/
acceptability, adherence, and uptake
Patient acceptance of a new medication is not only based 

on how well the drug controls the disease along with side 

effects, but also on the convenience and ease of taking the 

drug.  Dasatinib has some advantages and disadvantages in 

ease of administration. The once-daily dosing schedule with 

the 100 mg tablet is certainly easier to follow than the more 

frequent dosing schedules of other medications. The fact that it 

can be taken with food also allows dosing at breakfast or other 

convenient times with meals or snacks. Not so convenient is the 

poor absorption with antacids, and, of course, many patients 

are on antacids for heartburn and stomach ulcer symptoms. 
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While there has been little seen of QTc prolongation with 

dasatinib, it is recommended that an EKG be taken from time 

to time, especially if other drugs are being taken which pro-

long the QTc interval. Dasatinib also affects the P450 pathway, 

such that other drugs metabolized via this pathway need to be 

checked and monitored or even discontinued.26 There has been 

concern regarding the incidence of pleural effusions leading to 

dyspnea and pleuritic chest pain in a subset of patients. While 

alarming at one level, the problem can be routinely treated 

with a short course of corticosteroids, diuretics, and holding 

the dasatinib.31 Analysis of altered schedules for dasatinib has 

produced interesting results. While it was feared that lower 

doses of dasatinib or missed days of treatment might reduce 

the effectiveness of dasatinib, this has not occurred in the trials 

that have analyzed these schedule alterations. In one retro-

spective study of 31 patients with CML treated with dasatinib 

due to resistance or intolerance of imatinib, interruptions of 

treatment from continuous daily dosing were instituted due to 

toxicity.43 Patients were subsequently treated on 3–5 days per 

week (2–4 days off per week). Surprisingly, it was found that 

effectiveness was not compromised, and, in fact, in 12 patients 

an improved response level was achieved compared to that 

on the continuous daily dosing schedule. Likewise, a trial 

analyzing the effects of reducing the daily dose of dasatinib 

from 100 mg daily to 50 mg daily, also resulted in no 

change in effectiveness.44 In this trial nine patients failing 

imatinib therapy were treated with 50 mg dasatinib daily. 

All nine patients achieved a complete cytogenetic response 

within 3 months, and this was sustained through 12 months. 

At the 18-month time point MMR was achieved for eight of 

the nine, and one patient achieved a CMR. In the original 

dose-escalation Phase 1 trial of dasatinib in patients with 

CML resistant to imatinib, nearly all of the patients receiv-

ing dasatinib at 50 mg daily or higher achieved a complete 

hematologic response.27 This wide range of apparent effective 

doses and schedules allows a considerable convenience for 

most patients, who typically may miss a few days a month, 

or need to reduce the dose due to side effects. Of course, 

these alterations cannot be considered standard treatment at 

this time due to the small numbers of patients analyzed and 

the short follow-up.

Conclusion, place in therapy
Dasatinib represents an advance in therapy over imatinib for 

patients with CML. Although the experience with dasatinib 

is many years less than that for imatinib, there seems to be 

no reason to expect less effectiveness or even additional 

concerns regarding toxicities. The same can be said for 

the other relatively new TKI, nilotinib, which appears also 

to be somewhat more effective and less toxic compared to 

imatinib. There are important differences between dasatinib 

and nilotinib in side effects and risks, which will result in 

the preferred use of one over the other for the individual 

patient. For patients who need to take antacid medications, 

nilotinib may be preferred, since stomach pH is not critical 

for absorption of this drug. On the other hand, dasatinib can 

be taken with food, and nilotinib absorption is reduced with 

food, leading to the requirement that nilotinib ingestion must 

be scheduled twice daily 1 hour before and 2 hours after 

meals, such as 10.00 am and 10.00 pm. The small subset 

of patients with significant pleural effusions on dasatinib 

may find switching to nilotinib preferable to altering the 

schedule of dasatinb. There is a “black box” warning for 

nilotinib due to the risk of sudden death from prolonged 

QT interval with its use. Although this adverse event was a 

rare event in clinical trials, and dasatinib also prolongs the 

QT interval, there is no “black box” warning with dasatinib. 

Patients on drugs that affect the QT interval might better be 

treated with dasatinib than with nilotinib. Future clinical 

trials will better define which patients are best treated with 

dasatinib, but the overall outlook for patients with CML is 

very encouraging.
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