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Dasatinib is a multitargeted tyrosine kinase inhibitor (TKI) that is at least 2 logs more potent 

in vitro against BCR-ABL than imatinib. The recommended dose of dasatinib has evolved 

since its original approval for different stages of chronic myeloid leukemia (CML) in 2006.1 

Rapidly absorbed, it has a short half-life of approximately 3 to 5 hours, and a twice-daily 

dosing schedule of 70 mg twice daily was used initially because of the desire to have 

continued inhibition of BCR-ABL activity, although clinical responses were noted at lower 

doses administered once daily in earlier phase 1/2 studies.2 A large randomized study 

subsequently was performed, and recently updated with 7-year follow-up, that compared 

doses of 140 mg daily, 70 mg twice daily, 100 mg daily, and 50 mg twice daily in patients in 

chronic phase who were refractory or intolerant to imatinib.3 Cytogenetic and molecular 

responses rates were similar among the groups as was progression-free survival, and a dose 

of 100 mg daily became the recommended dose because of improved tolerance and, in 

particular, lower rates of pleural effusion. However, dose reductions were required in >40% 

of patients, and responses were reported to be maintained at lower doses (sometimes as low 

as 20 mg/day) in this and other dasatinib clinical trials,4 as well as anecdotally in the 

experience of CML clinicians.

In this issue of Cancer, investigators from The University of Texas MD Anderson Cancer 

Center in Houston, extrapolating from these observations, report on the use of 50 mg of 

dasatinib in 75 patients newly diagnosed with chronic-phase CML.5 Early cytogenetic and 

molecular response rates were comparable to the outcomes in similar groups of patients 

from both the large randomized DASISION trial (Study of Dasatinib vs Imatinib in Patients 

With Newly Diagnosed Chronic Phase Chronic Myeloid Leukemia), which resulted in the 

approval of 100 mg of dasatinib as initial therapy for chronic-phase CML,6 and those from a 

large US cooperative group randomized study.7 It is important to note that there appeared to 

be fewer toxicities compared with the higher doses, with a major reduction in the occurrence 

of pleural effusions, the most notable “off-target” side effect of dasatinib. Only 1 patient 

developed a pleural effusion when the 50-mg dose was used compared with a cumulative 
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incidence of approximately 28% in the DASISION trial6 and approximately 17% in the 

cooperative group study.7

These are important, credible, and compelling observations that raise the obvious question as 

to whether these data are sufficient to recommend a change in practice to a 50-mg starting 

dose. The major limitations of the study by Naqvi et al5 include the relatively small number 

of patients (although these were said to be consecutive patients seen at the center), the short 

duration of follow-up (50 patients followed for > 6 months and only 24 of whom were 

followed for 12 months), the reliance on a historic control, and the small number (6%) 

presenting in a higher risk group. That said, there is ample experience with all of the 

available TKIs demonstrating that early and deep responses are predictive of long-term 

benefit, with very few episodes of disease progression or loss of response noted in patients 

who continued to be compliant with their therapy. Only 2 patients treated at a dose of 50 mg 

failed to respond and approximately 86% had achieved a complete cytogenetic response at 6 

months, with 79% reaching a major molecular response at 12 months.

Further follow-up of the full cohort of 75 patients is highly desirable, but I will predict that 

these early data will “hold up” and that a randomized trial comparing the 2 doses is not 

necessary, given all that we now know regarding the kinetics and stability of response in 

patients with chronic-phase disease. I already can hear the cacophony of disagreement from 

statisticians, perhaps the US Food and Drug Administration, and some CML colleagues, but 

these results appear persuasive. I would agree that it is uncertain whether the lower dose 

suffices in patients with higher risk chronic-phase CML; those who have failed to respond 

adequately to imatinib; or in those with accelerated, blast phase, or Philadelphia 

chromosome-positive acute lymphoblastic leukemia, for whom I still would use higher 

doses. Uniquely among the TKIs, dasatinib induces a proliferation of T/natural killer (NK) 

cells with a possible immunomodulatory effect against CML,8 and it would be interesting to 

assess whether this also occurs at the 50-mg dose.

The data-driven downward adjustments of dasatinib dose over time also raise questions 

regarding the initial choices of dose with both targeted and cytotoxic agents. It is 

understandable that pharmaceutical companies are wary of choosing doses that might be too 

low to avoid missing or underestimating the benefits of an otherwise effective drug 

(although, of course, running the risk of additional toxicity). Nonetheless, I have been 

impressed with how often dose and schedule selections for large, expensive phase 3 trials are 

based on the small amount of data derived from a combination of small phase 1 studies 

followed by phase 2 studies of modest size, using either the phase 1 defined “maximally 

tolerated dose” or, less often, when the target is well defined, a “biologically effective dose.” 

Furthermore, there often is a “race” to produce and market the first in a particular class of 

drugs. This certainly was true in the CML arena, in which there was vigorous, impassioned 

competition to be the first to complete trials with nilotinib and dasatinib for patients with 

disease that was refractory or resistant to imatinib.

And indeed, the doses of other TKIs have had to be modified as experience accumulated. 

The ENESTnd study compared 2 doses of nilotinib with imatinib in patients who were 

newly diagnosed, with overall results similar to those of the upfront trials using dasatinib, 
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with the exception of the unexpected finding of high rates of clinically significant 

thrombotic cardiovascular complications that exceeded 10% at the higher dose of 400 mg 

administered twice daily.9 Rates were lower but still appreciable at the now recommended 

dose of 300 mg twice daily, and one can only speculate whether effectiveness can be 

maintained with less toxicity at even lower doses.

Similar observations were made using ponatinib, which most likely is the most potent of the 

BCR-ABL-targeted TKIs, in which initial phase 2 studies using a dose of 45 mg/day 

produced a catastrophic rate of thrombotic events of >25%.10,11 Because this is the only TKI 

that is active against the T315I mutation, studies currently are underway starting at lower 

doses or using rapid dose de-escalation in an attempt to decrease the frequency of these 

complications. It can be argued that these vascular side effects would have been missed even 

with larger early-phase trials, but these observations reinforce the desirability of better 

defining the lowest effective dose, particularly for drugs that are intended to be given for 

many years and perhaps for life.

There also are important cost implications when using lower doses of dasatinib. In many 

ways, CML served as the prototype for the “financial toxicity” associated with anticancer 

treatment as exemplified by the sneaky and gradual company-driven increase in the price of 

imatinib from approximately $30,000 per year to > $100,000 over the years.12 Unlike some 

oral drugs, such as lenalidomide and ponatinib, for which enigmatically all doses have the 

same price, halving the dose of dasatinib would result in an approximately 50% reduction in 

price, although the cost still would be formidable ($8000-$9000/month). Multiple versions 

of generic imatinib currently are available and although the initial prices for the generic were 

the same or sometimes higher than the branded version in the United States, economic sanity 

eventually should prevail, with prices falling toward what the rest of the world enjoys (well 

less than $10,000/year). Furthermore, long-term outcomes are nearly identical when patients 

with chronic-phase disease initiate treatment with either imatinib or second-generation TKIs,
6,7,9 and hence imatinib should continue to be the preferred initial treatment of the majority 

of patients in chronic phase, particularly given the much lower rates of long-term effects on 

other organ systems with imatinib.13

It is likely that lower doses will be as effective and perhaps less toxic with other molecularly 

targeted agents including some monoclonal antibodies, which can persist in the circulation 

months after their administration and for which the doses and schedules were derived 

empirically, as well as immunomodulatory agents such as lenalidomide for multiple 

myeloma. For obvious reasons, pharmaceutical companies do not have strong motivation to 

perform such studies. It also takes a certain amount of “courage” to deviate from “proven” 

regimens, but in many circumstances, as with dasatinib, clinical experience can provide 

observations that lower doses can remain effective and should be tested further. For example, 

intermittent dosing of imatinib in patients with a good cytogenetic response has been shown 

to be a safe approach in elderly patients with CML14 The article by Naqvi et al5 should 

stimulate further evaluations of this sort in patients with CML and other types of cancer.
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