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Drug therapy of chronic myeloid leukemia
(CML) used to be simple. Or rather, it was
narrow and not very effective. For a long time all

we had was interferon alpha (IFN-alpha) and hydoxyurea,
which failed to protect most patients from progression to
the blastic phase. As a result, allotransplant, although
associated with high mortality, was the treatment of
choice for all eligible patients. Then imatinib came along
and replaced a simple but poor choice with a simple but
good choice for drug therapy. Now, 12 years later, the
drug therapy space for CML is populated by 5 different
tyrosine kinase inhibitors (TKIs; imatinib, dasatinib, ni-
lotinib, bosutinib, and ponatinib) and omacetaxine (pre-
viously known as homoharringtonine) in addition to
IFN-alpha and hydoxyurea. Navigating this space is a
challenge, especially for hematologists and oncologists
who don’t have the privilege of specializing.

The drug at issue is bosutinib, which has been ap-
proved for treating adults “with chronic, accelerated, or
blast phase Philadelphia chromosome-positive (Ph�)
CML with resistance or intolerance to prior therapy,” but
it has not received approval for frontline therapy. A com-
bined phase 1/2 study demonstrated a 41% cumulative
rate of complete cytogenetic response (CCyR) in patients
with chronic phase CML with resistance to or intolerance
of imatinib who were treated with bosutinib; progression-
free and overall survival at 2 years were 79% and 92%,
respectively, with better results for patients with intoler-
ance compared with patients with resistance. The results
are quite comparable with those of nilotinib or dasatinib
in the same setting.1-3 In contrast, only 24% of patients
on bosutinib achieved CCyR if they had prior exposure to
dasatinib or nilotinib in addition to imatinib, which is also
similar to the results with dasatinib or nilotinib in the
third line,4 although follow-up is shorter. Only 2 BCR-
ABL1 kinase mutations confer resistance to bosutinib:
the multiresistant T315I mutations and V299L.5

Despite these promising results, bosutinib failed in the
phase 3 (BELA) trial in which it was compared with
imatinib. The design of the BELA trial was practically
identical to the design of the DASISION study of dasat-
inib and imatinib,6 with CCyR at 12 months as the
primary endpoint, but response rates were identical (70%
for bosutinib and 68% for imatinib).7 The lack of a dif-
ference is explicable by the high drop-out rate in the
experimental arm (19% for bosutinib vs 6% for imatinib)
that obliterated a possible CCyR difference in an
intention-to-treat analysis. The leading and distinguish-
ing adverse event with bosutinib was diarrhea (11% grade
3 or 4 for bosutinib vs 2% for imatnib), which turned out
to be mostly manageable and transient in patients who
stayed on the drug. However, the damage was done, and
neither the higher rate of major molecular response (41%
for bosutinib vs 27% for imatinib at 12 months) nor the
hint at a lower rate of progression to accelerated or blastic
phase (2% vs 4%) was sufficient to obtain approval for
frontline therapy, although these results are comparable
with those of dasatinib or nilotinib in the same setting.8,9

Where does bosutinib fit in the treatment paradigm?
As far as efficacy is concerned, bosutinib is comparable
with nilotinib and dasatinib in patients with imatinib
resistance; thus, TKI selection in this situation can take
into account expected side effects. Diarrhea on bosutinib
is frequent and sometimes severe, but it is quite amenable
to supportive care measures and usually self-limited. In
contrast, bosutinib’s efficacy after treatment with nilotinib
or dasatinib is less impressive, which emphasizes the gen-
eral theme that resistance to 1 second-line TKI does not
bode well for a durable response to another agent from
that same group. Ponatinib, the recently approved third-
line TKI (with activity also against the T315I mutant)
holds much more therapeutic promise in this situation
and maybe also in the second line; however, this superior
efficacy must be balanced against liver toxicity and arterial
thrombosis, which led to a black box warning.10 To make
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approved for patients who failed 2 or more TKIs and may
have a role in the small subset of patients who are resistant
to all TKIs and despite inhibition of BCR-ABL1.11 At
this point, it seems fair to say that bosutinib has clearly
enriched the therapeutic armamentarium for CML. The
drug’s distinct side effect profile has added to our ability
to select drugs based on disease characteristics as well as
side effect profiles to achieve disease control while main-
taining a high quality of life.
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