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Efficacy and safety of dasatinib in chronic phase (CP) chronic myelogenous leukemia (CML) patients has
been well established. Initially approved dose and schedule of 70 mg twice daily has been changed to 100 mg
once daily after demonstration of the same efficacy with less toxicity. Some patients require significant dose
reductions to enable continued treatment with dasatinib. Even at a dose of 80 mg once daily, several patients
may require further dose reductions due to substantial toxicity while maintaining good control of their disease.
We report two CP-CML patients achieving and maintaining major molecular responses while on very low
doses of dasatinib, ultimately achieving undetectable levels of BCR-ABL fusion transcript in their peripheral
blood. Observations of several CP-CML cases responding remarkably well to dasatinib despite very low dose
and frequent dose interruptions challenge our current understanding and the accuracy of the data regarding the
optimum dose and schedule of this drug. In selected intolerant patients, low-dose dasatinib therapy may be a
safe and effective alternative treatment option before a treatment discontinuation or change considered.
Key words: Chronic myeloid leukemia (CML); Dasatinib; Adverse events; Low-dose treatment;
Undetectable BCR-ABL

INTRODUCTION
Chronic myeloid leukemia (CML) is a myeloproliferative disorder of blood stem cells characterized by
the presence of Philadelphia chromosome (Ph), which
contains the oncogenic BCR-ABL fusion gene (1). The
majority of patients with CML are diagnosed during the
initial chronic phase (CP) and receive first-line treatment
with imatinib mesylate (Gleevec; Novartis Pharma, East
Hanover, NJ, USA), an inhibitor of BCR-ABL tyrosine
kinase activity (2,3). Dasatinib (Sprycel; Bristol-Myers
Squibb, New York, NY, USA) is a structurally unrelated
compound to imatinib, with 325 times higher potency in
inhibiting the growth of BCR-ABL-expressing cells in
vitro. Unlike imatinib, it can bind to the BCR-ABL kinase
in the functionally relevant, catalytically active conformation (4–6). Nearly all approved tyrosine kinase inhibitors
are administered orally and have long half-lives resulting
in continuous target inhibition when administered once
daily. In contrast, the half-life of dasatinib is only 3 to 5 h.

In the dasatinib phase I program, twice daily schedule of
the drug sustained BCR-ABL kinase inhibition throughout a 24-h period. During these initial phase I trials, cytogenetic responses and better tolerance of the drug with
once daily dosing, including cases treated with dasatinib
once daily 5 days per week, were also observed (7). To
confirm preliminary findings that intermittent BCR-ABL
inhibition is efficacious and to test whether toxicity could
be minimized with less frequent dosing, a randomized
phase III study was performed investigating dasatinib
administered as once daily and twice daily schedules at
two total daily doses (100 mg and 140 mg) in patients
with CP-CML after imatinib resistance or intolerance.
Dasatinib 100 mg once daily offered the most favorable
overall benefit–risk assessment leading to the currently
recommended dose of the drug (8). However, even at this
dose level and schedule dasatinib discontinuation rate
of 16% was been observed mostly due to intolerance of
the drug (8). Most commonly reported adverse events
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associated with dasatinib include fluid retention, pleural
effusions, peripheral edema, myelosuppression, headache, diarrhea, fatigue, myalgia, rash, nausea, and hemorrhage (8,9). Despite significant dose reductions due to
adverse events, several cases of continued efficacy with
well-controlled disease have been reported (10–13). Here
we present our experience with two cases of CP-CML that
required significant dose reductions (as low as 20 mg/day
and 50 mg/day, respectively) while maintaining a major
molecular response (MMR) ultimately leading to complete molecular response.
CASE 1
A 43-year-old male presented with leukocytosis and
splenomegaly with further workup leading to a diagnosis
of CP-CML. His calculated Sokal risk score was 1.01—
intermediate risk. Initial imatinib therapy accomplished a
complete hematologic response within the first 3 months
and a partial cytogenetic response at 12 months. Due to
insurance issues, lack of other drug assistance programs,
and ineligibility for bone marrow transplant, imatinib therapy, which was made available through a drug-assistance
program, was continued up to as high as 800 mg p.o. daily
doses. After 37 months of therapy, a complete cytogenetic response could not be reached. With the availability
of dasatinib drug-assistance program, the treatment was
changed to second-line tyrosine kinase inhibitor (TKI)
therapy with this drug. Dasatinib was started initially
at 70 mg p.o. twice daily, the recommended dose of the
drug at the time. Within 2 months of the initiation of this
second-line TKI treatment, a major cytogenetic response
(MCyR) was achieved, and by 9 months a complete cytogenetic response (CCyR) was achieved. Once peripheral blood molecular testing for quantitative BCR-ABL
analysis became available in our clinic, a major molecular response (MMR) of 5 log reduction in the BCR-ABL
p210 fusion transcript of the patient’s peripheral blood

was confirmed. As the treatment continued, dasatinibrelated adverse events, mostly arthralgias, myalgias, and
peripheral edema, did develop and gradually progressed
into cumulative toxicity grades 2–3 levels. These adverse
events significantly decreased the tolerability of dasatinib leading to the use of diuretics and opioid analgesics
for symptom relief and frequent treatment interruptions.
Twenty-four months after beginning of dasatinib, the dose
was reduced to 100 mg daily when the new data on dasatinib dosing became available (8). Unresolving grade 2 toxicities led to a further dose reduction to 70 mg once daily
with no major improvement and a treatment interruption
of 1 month duration. Interestingly, during all this time, his
quantitative PCR analysis remained at 4 log reduction,
revealing continued MMR. Rechallenge for tolerability
at 70 mg daily dose was unsuccessful. With the disease
so well controlled, yet with persisting intolerable adverse
events, another dose reduction attempt to 50 mg p.o. daily
was made without major relief in his intolerance symptoms. Finally, a further rather bold dose reduction to 20
mg p.o. once daily proved to be the most tolerable dose for
this particular patient. Interestingly, he did not only maintain his major molecular response at this very low dose
level, but after a year of MMR, his quantitative BCR-ABL
analysis revealed undetectable levels of BCR-ABL fusion
protein. Currently the patient remains on 20 mg p.o. once
daily dose of dasatinib and on continued follow-ups with
molecular response evaluation remaining undetectable at
6-month intervals (Table 1).
CASE 2
A 53-year-old female presented with leukocytosis and
splenomegaly, and a diagnosis of CP-CML was established. Her calculated Sokal score was 1.08—intermediate risk. Initial treatment with imatinib 400 mg daily
resulted in complete cytogenetic response (CCyR) in 18
months but discontinued due to mostly gastrointestinal

Table 1. Patient Treatment and Response Characteristics
Age
Sex
Sokal score
Imatinib (mg/day)
Reason for imatinib discontinuation
Dasatinib starting dose (mg/day)
Dasatinib starting dose associated ADRs
Dasatinib final dose (mg/day)
Time to MMR on dastinib
Interventions during dasatinib therapy
Current dose
BCR-ABL fusion transcript

Case 1

Case 2

43
Male
1.01 (intermediate)
800
Lack of appropriate response
70 mg p.o. bid
Arthralgias, myalgias, headache, edema
20 p.o. once daily
9 months
Dose reductions, drug holidays,
diuretics, pain medications
20 mg/day
Undetectable

53
Female
1.08 (intermediate)
400
GI toxicity, pancreatitis, and heart failure
70 mg p.o. bid
Painful maculopapular rash, pancreatitis, edema
50 p.o. once daily
10 months
Dose reductions, drug holidays, hospitalizations,
antiemetics, IV fluids
50 mg/day
Undetectable
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toxicity, pancreatitis, and heart failure symptoms. At this
point she was switched to dasatinib 70 mg twice daily
(recommended dose at that time) with continued CCyR.
After initial 19 months of therapy, dasatinib dose was
decreased to 100 mg p.o. once daily due to painful maculopapular rash and pancreatitis. Despite dose reduction
she could not tolerate the drug and discontinued after 2
months due to grade 2 pancreatitis symptoms requiring
hospitalizations a few times. After 5 months of treatment
interruption, she attempted to start at a dose of 50 mg
twice daily. Unable to tolerate this dose due to abdominal
pain, pancreatitis symptoms, and lower leg edema, she
tried a 50 mg p.o. once daily dose. Interestingly again,
during all this time, her BCR-ABL p 210 fusion transcript
remained between 4 to 5 log reductions to undetectable
levels. She is currently on 50 mg p.o. daily dasatinib with
undetectable BCR-ABL p210 fusion transcript (Table 1).
DISCUSSION
Treatment of chronic myeloid leukemia with BCRABL tyrosine kinase inhibitors requires full adherence to
treatment. Due to poor adherence determined by factors
related to the patient, the drug, and the disease, a significant proportion of patients may fail to take full advantage
of the exciting new treatment options for CP-CML. While
oral TKI agents are far more effective and convenient in
CP-CML, the optimization of treatment results ultimately
relies on adequate patient compliance to the prescribed
therapy. Nonadherence is a relatively common event during long-term treatment with TKIs, increasing the risk for
poor treatment outcomes (14). In one study measuring
adherence levels during a 3-month period in 87 consecutive CP-CML patients who had received imatinib as firstline therapy, treatment adherence was a critical factor for
achieving and maintaining molecular response. While
median adherence was very high (98%) in this study, the
probability of achieving major and complete molecular
responses was significantly better in patients with more
than 90% of treatment adherence (15).
Dasatinib is one of the most effective targeted therapies in CML patients who are unresponsive or intolerant
to imatinib. Although dasatinib is generally well tolerated, serious toxicities can occur in some patients even at
much lower doses than recommended. Lower doses and
frequent dose interruptions raise the concerns for compromised therapeutic efficacy and development of early
drug resistance. In both of our presented cases, dasatinib
was the only available and accessible second-generation
TKI at the time, and we were forced to dose reduce to
the levels reported here due to intolerable toxicities,
which required frequent treatment interruptions. In both
cases, issues of concurrent drug and/or diet interaction,
noncompliance, improper drug administration, or organ
dysfunction to interfere with the metabolism of dasatinib
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were convincingly excluded through careful evaluation
by oncologist and by our clinical pharmacy team. Both
cases were not only able to maintain their major molecular response with better tolerability at the reported very
low dose levels, but intriguingly they have both achieved
undetectable levels of BCR-ABL fusion transcript at the
time of this report.
In vitro transient potent inhibition of BCR-ABL with
dasatinib can irreversibly induce apoptosis, challenging the
murine model data of imatinib (STI-571) that continuous
target inhibition is a prerequisite for effective leukemic
cell kill (16-18). This has been supported by the clinical
efficacy data of dasatinib on intermittent once daily dose
targeting (8,19). Significantly shorter plasma half-life of
dasatinib (3 to 5 h) compared to that of imatinib (half-life
19 h) may prevent repetitive subtherapeutic drug exposure,
thus circumventing the possibility of promotion of drug
resistance (20,21). Furthermore, dasatinib represents a different class of BCR-ABL targeting inhibitors with reduced
selectivity and enhanced potency (22–24).
Our experience in utilizing very low doses of dasatinib
in these two cases, along with similarly reported handful
of cases in the literature, is provocative for exploring an
alternative dosing and schedule for this drug. Based on
responses seen with very low doses of dasatinib, it can
be suggested that the minimum concentration for efficacy of this drug may be much lower than previously
reported. A dasatinib dosing strategy that is personalized
to the patient may help prevent the occurrence of intolerable side effects while maintaining efficacy. Based on
the encouraging results from initial dasatinib daily dose
optimization trial (25), this concept is now being tested in
a multicenter interventional phase II trial by the French
CML Intergroup (FILMC) (26).
Although the dose seems to be an important factor,
as our first case was intolerant of 50 mg daily but not
of 20 mg, our two cases may suggest the possibility that
some toxicities may be related to continuous drug exposure. Despite dose interruptions, lack of the development
of resistance in either case begs the question of whether
sustained target inhibition should remain a driving principle or whether intermittent target inhibition strategy
with drug holidays may have a role in dasatinib use for
CP-CML patients. In a retrospective analysis, alternate
scheduling of low-dose dasatinib with weekend holidays has been shown to increase the compliance along
with successful long-term disease control (13). Authors
attributed their findings to two factors: first, continued
treatment lasting weeks or sometimes months without
toxicity-triggered interruptions, and second, high enough
daily dosing of dasatinib to achieve potent transient inhibition of BCR-ABL to irreversibly induce apoptosis.
These hypothesis-generating findings remain to be confirmed by prospectively designed larger studies.
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Most patients with chronic myeloid leukemia (CML)
treated with imatinib will relapse if treatment is withdrawn. A prospective clinical trial of imatinib withdrawal
in 40 chronic-phase CML patients who had sustained
undetectable minimal residual disease for at least 2 years
showed that at 24 months, the actuarial estimate of stable treatment-free remission was 47.1%. Most relapses
occurred within 4 months of stopping imatinib, and no
relapses beyond 27 months were seen (27). While it has
been proposed that imatinib can be discontinued without
molecular relapse at least in some CML patients, little is
known about whether this assumption could be exploitable for the second-generation ABL-tyrosine kinase
inhibitors like dasatinib. A prospective, multicenter clinical trial to assess whether dasatinib could be discontinued
without occurrence of molecular relapse in CML patients
showed that this could be possible in a proportion of CML
patients with stable complete molecular response for at
least 1 year, provided that frequent molecular monitoring
is performed (28). Similar to imatinib study, patients in
the dasatinib study who lost complete molecular response
after dasatinib discontinuation still maintained good sensitivity to the reintroduction of drug. These findings are
consistent with our two cases’ observed response patterns
and their continued sensitivity to the restart of dasatinib
after treatment discontinuations.
CONCLUSION
Our two cases lend support to previous reports of comparable efficacy of low-dose dasatinib to standard dose
dasatinib with more tolerable side effects. Dasatinib given
at much lower doses than currently recommended can be
a safe and effective strategy before resorting to expensive
second-line or third-line choices. Hopefully, this may also
lead to decreased drug costs at lower dose levels. Despite
the successful clinical responses in both of our patients,
conclusions that can be drawn from this experience should
be interpreted with caution and considered tentative until
larger prospective controlled studies define the minimum
effective dose and schedule for this drug. If the lower doses
are prescribed due to intolerable side effects, close molecular monitoring is strongly recommended.
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