
Cross-intolerance with bosutinib after prior tyrosine 
kinase inhibitors for Philadelphia chromosome-positive 
leukemia: long-term analysis of a phase I/II study 

The approval of tyrosine kinase inhibitors (TKI) has signifi-
cantly improved patient outcomes versus previous stan-
dard of care for Philadelphia chromosome–positive (Ph+) 
chronic myeloid leukemia (CML) and reduced the frequency 
of progression from chronic phase (CP) to accelerated 
phase (AP) and blast phase (BP). Although most patients 
have a favorable outcome with front-line TKI, approxi-
mately half may require switching to an alternative TKI 
due to resistance or intolerance to one or more prior TKI.1 
Long-term (≥4 years) follow-up data from a phase I/II 
study (clinicaltrials.gov identifier: NCT00261846) was ana-
lyzed to assess the safety profile of bosutinib, an orally 
active, dual Src/Abl TKI, in patients with prior TKI intoler-
ance, and to identify cross-intolerance between bosutinib 
and prior TKI across patients with Ph+ CP CML and ad-
vanced (ADV) leukemias (AP or BP CML or Ph+ acute lym-
phoblastic leukemia [ALL]). The results confirm that 
cross-intolerance with bosutinib in patients with prior TKI 
intolerance was <20%. 
Bosutinib was approved as a second-line (2L) or third-/ 
fourth-line (3L/4L) therapy for Ph+ CP, AP, or BP CML fol-
lowing resistance or intolerance to prior TKI therapy based 
on data from a phase I/II study (clinicaltrials gov identifier: 
NCT00261846).2-4 Bosutinib is also approved as front-line 
therapy based on results from the phase III BFORE trial.5 

Since TKI share a common mechanism of action, cross-in-
tolerance, i.e., discontinuation of a TKI due to the same ad-
verse event (AE) responsible for discontinuation of a prior 
TKI, is a frequent concern. Previous reports have suggested 
this to be modest to minimal for dasatinib or nilotinib after 
intolerance to prior imatinib therapy.6,7 
Study details were published previously.2,3 This analysis in-
cluded all patients who had developed intolerance to prior 
imatinib, dasatinib, and/or nilotinib, defined as an inability 
to take the drug(s) due to treatment-related grade 4 hema-
tologic toxicity lasting >7 days, treatment-related grade ≥3 
non-hematologic toxicity, persistent grade 2 toxicity not re-
sponding to dose reductions and/or medical management, 
or loss of previously attained response on a lower TKI dose 
and an inability to receive a higher dose due to treatment-
related toxicity. Patients should have recovered to grade ≤1 
or to baseline from any toxicities of prior anti-cancer treat-
ment prior to enrollment. 
Patients received a starting dose of 500 mg bosutinib once 
daily. Dose increases were permitted for lack of efficacy (in 
the absence of treatment-related grade ≥3 AE) and dose 
decreases/interruptions for treatment-related toxicities. 

Patients continued treatment with bosutinib until disease 
progression, death, unacceptable toxicity, or withdrawal of 
consent. 
Safety was assessed throughout the study and AE graded 
according to National Cancer Institute Common Terminol-
ogy Criteria for Adverse Events, version 3.0. A treatment-
emergent AE (TEAE) was defined as any AE that first 
occurred or worsened in severity after the first dose of bo-
sutinib through 30 days after the last dose. Here we as-
sessed the incidence of AE recurrence, bosutinib dose delay 
(temporary halt due to an AE) or reduction (a decrease in 
dose from the initial dose or from an escalated dose, due 
to an AE), and cross-intolerance across AE and AE clusters 
(which included a set of Medical Dictionary for Regulatory 
Activities AE terms). Data from ≥4 years of follow-up from 
a locked database were used for this analysis. 
The study was conducted in accordance with the Declar-
ation of Helsinki, the International Conference on Har-
monization Good Practice Guidelines, and local regulatory 
requirements. The protocol was approved by the Institu-
tional Review Board at each study center. All patients pro-
vided written informed consent. 
This analysis included 148 imatinib-intolerant, 75 dasati-
nib-intolerant (Table 1) and seven nilotinib-intolerant pa-
tients. Given the small nilotinib-intolerant cohort, only AE 
recurrence, bosutinib dose modifications, and cross-intol-
erance data are presented. Twenty-seven imatinib-intoler-
ant patients were also intolerant to dasatinib (21 in the CP 
CML 3L cohort and 6 in the ADV cohort) and were included 
in both imatinib-intolerant and dasatinib-intolerant groups. 
At study completion, 81.8% and 89.3% of patients had dis-
continued treatment in the imatinib-intolerant and dasati-
nib-intolerant cohort respectively, 37.8% and 36.0%, 
respectively, due to AE. Median duration of bosutinib treat-
ment for imatinib-intolerant and dasatinib-intolerant pa-
tients was 11.1 and 8.6 months, respectively; median dose 
intensity was 417.5 and 428.6 mg/day, respectively (Online 
Supplementary Figure S1A). Sixty (40.5%) and 27 (36.0%) 
imatinib- and dasatinib-intolerant patients received bosuti-
nib for >2 years, and 46 (31.1%) and 20 (26.7%) for >4 years, 
respectively. At all time points, 500 mg/day was the most 
commonly-utilized dosage and ≥68% of patients with prior 
imatinib and/or dasatinib intolerance were receiving ≥400 
mg/day (Online Supplementary Figure S1B, C). 
In the imatinib-intolerant group, 147 (99.3%) patients had 
at least one TEAE of any grade with bosutinib, and 122 
(82.4%) had a grade ≥3 TEAE (Online Supplementary Table 
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ADV: advanced Ph+ leukemia cohort; CML: chronic myeloid leukemia; CP2L: chronic phase chronic myeloid leukemia second-line cohort; CP3L: 
chronic phase chronic myeloid leukemia third-/fourth-line cohort; NA: not applicable; Ph+: Philadelphia chromosome-positive; TKI: tyrosine 
kinase inhibitor. *All patients in this study were treated with imatinib first; 38 (28 CP3L and 10 ADV) were subsequently treated with dasatinib. 
†Imatinib-intolerant: data missing for 1 patient in the CP2L cohort; dasatinib-intolerant: data missing for 1 patient in the CP3L cohort. #Analysis 
included patients who had a valid baseline molecular or cytogenetic assessment.

S1). In the dasatinib-intolerant group, all patients experi-
enced at least one TEAE while receiving bosutinib; 65 
(86.7%) had a grade ≥3 TEAE (Online Supplementary Table 
S1). In both groups, the most frequent TEAE of any grade 
were diarrhea, nausea, vomiting, thrombocytopenia, and 
rash. 
Overall, of the 142 patients in which the AE responsible for 
imatinib intolerance was reported, 23 (16.2%) patients were 
cross-intolerant to bosutinib. The incidence of grade 3/4 
recurrence with bosutinib of hematologic AE leading to 
imatinib discontinuation was highest for thrombocytopenia 
(n=23 [67.6%]), followed by pancytopenia (n=7 [63.6%]) 
(Table 2). Thrombocytopenia was also the AE that most fre-
quently led to bosutinib dose delay (n=22 [64.7%]) and dose 
reduction (n=15 [44.1%]), and led to cross-intolerance in 11 
(32.4%) patients. Pancytopenia led to dose delay, dose re-
duction, or cross-intolerance in six (54.5%), four (36.4%), 
and four (36.4%) patients, respectively. In addition, three 
(12.5%) patients were cross-intolerant to bosutinib due to 
neutropenia. Non-hematologic AE that resulted in bosutinib 
cross-intolerance were rash (4.5%), diarrhea (7.7%), vomit-

ing (14.3%), pleural effusion (33.3%), renal impairment 
(100%), pulmonary fibrosis (100%), and glomerular filtration 
rate decreased (100%) (n=1 each; Table 2). 
Overall, of the 74 patients in which the AE responsible 
for dasatinib intolerance was reported, 13 (17.6%) patients 
were cross-intolerant to bosutinib. Thrombocytopenia 
and neutropenia recurred at grade 3/4 with bosutinib in 
all patients with prior dasatinib intolerance due to these 
AE; thrombocytopenia led to bosutinib dose delay or re-
duction in 11 (84.6%) and ten (76.9%) patients, respect-
ively, and was the hematologic AE that most frequently 
led to bosutinib cross-intolerance (n=5 [38.5%]). One 
(25.0%) and two (16.7%) patients were cross-intolerant 
to bosutinib due to neutropenia and pancytopenia, re-
spectively (Table 3). Pleural effusion was the most fre-
quent reason for prior dasatinib intolerance (n=23) and 
recurred with bosutinib at any grade and grade 3/4 in 12 
(52.2%) and five (21.7%) patients, respectively. Bosutinib 
cross-intolerance due to recurrence of pleural effusion 
occurred in two (8.7%) patients. Other non-hematologic 
AE resulting in bosutinib cross-intolerance were edema 

Imatinib-intolerant* Dasatinib-intolerant
CP2L 
N=89

CP3L 
N=36

ADV 
N=23

Total 
N=148

CP3L 
N=52

ADV 
N=23

Total 
N=75

Patient demographics
Median age in years (range) 55 (23-91) 59.5 (23-77) 52 (31-83) 55 (23-91) 57 (25-79) 54 (27-83) 57 (25-83)

Sex, N (%)

Female 53 (59.6) 22 (61.1) 15 (65.2) 90 (60.8) 32 (61.5) 12 (52.2) 44 (58.7)

Male 36 (40.4) 14 (38.9) 8 (34.8) 58 (39.2) 20 (38.5) 11 (47.8) 31 (41.3)

Race, N (%)

White 55 (61.8) 29 (80.6) 11 (47.8) 95 (64.2) 39 (75.0) 16 (69.6) 55 (73.3)

Asian 21 (23.6) 5 (13.9) 5 (21.7) 31 (20.9) 9 (17.3) 2 (8.7) 11 (14.7)

Black 5 (5.6) 1 (2.8) 5 (21.7) 11 (7.4) 2 (3.8) 4 (17.4) 6 (8.0)

Other 8 (9.0) 1 (2.8) 2 (8.7) 11 (7.4) 2 (3.8) 1 (4.3) 3 (4.0)

Duration of CML and baseline cytogenetic response
Median time in years since first 
diagnosis of Ph+ leukemia 
(range)

2.7 
(0.1-13.6)

4.7 
(0.6-18.3)

2.8 
(0.2-15.4)

3.2 
(0.1-18.3)

6.1 
(0.6-18.3)

6.6 
(1.5-20.0)

6.4 
(0.6-20.0)

Baseline MCyR rate# (%) 
24 (30.0) 

N=80
10 (31.3) 

N=32
6 (30.0) 
N=20

40 (30.3) 
N=132

17 (36.2) 
N=47

7 (36.8) 
N=19

24 (36.4) 
N=66

Baseline CCyR rate# (%) 
12 (15.0) 

N=80
3 (9.4) 
N=32

4 (20.0) 
N=20

19 (14.4) 
N=132

7 (14.9) 
N=47

4 (21.1) 
N=19

11 (16.7) 
N=66

Previous history of TKI therapy

Median duration in months of 
prior imatinib (range)†

18.1 
(<0.1-90.1)

19.7 
(1.1-79.2)

13.0 
(0.5-88.3)

18.1 
(<0.1-90.1)

40.7 
(1.1-79.4)

29.3 
(4.1-63.0)

34.9 
(1.1-79.4)

Median duration in months of 
prior dasatinib (range)

NA
11.7 

(0.9-39.0)
6.2 

(0.2-34.6)
8.3 

(0.2-39.0)
14.4 

(0.9-35.7)
8.8 

(0.1-32.7)
11.9 

(0.1-35.7)

Table 1. Demographics and disease characteristics of patients with prior imatinib and/or dasatinib intolerance. 
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AE: adverse event. *All patients who received at least 1 dose of bosutinib were included in the safety analysis. †The AE responsible for imatinib 
intolerance was not reported for 6 patients. ‡In at least 5 patients in the total population of imatinib-intolerant and/or those resulting in 
recurrent grade 3/4 AE on bosutinib, or bosutinib dose delay, reduction, or discontinuation. Treatment-emergent AE clusters based on Medical 
Dictionary for Regulatory Activities (MedDRA; v18) preferred terms (PT): clusters for AE leading to discontinuation of previous tyrosine kinase 
inhibitor (TKI): Abdominal pain: PT abdominal discomfort, abdominal pain, abdominal pain lower, abdominal pain upper, abdominal tenderness, 
gastrointestinal (GI) pain, abdominal distention, abdominal symptom. Anemia: PT anemia, hemoglobin decreased. Asthenia: PT asthenia, fatigue. 
Cardiac failure: PT cardiac failure, cardiac failure congestive, cardiac failure acute, cardiac failure chronic, left ventricular (LV) failure, acute LV 
failure, chronic LV failure, ventricular failure, ventricular dysfunction, ejection fraction decreased, cardiogenic shock, LV dysfunction, systolic 
dysfunction. Edema: PT generalized edema, edema, edema peripheral, fluid retention, peripheral swelling, fluid overload. GI toxicity: PT GI 
toxicity, GI disorder. Glomerular filtration rate (GFR) decreased: PT GFR decreased, creatinine clearance decreased, blood creatinine increased. 
Hepatotoxicity: PT hepatotoxicity, liver disorder, drug-induced liver injury, cholestatic liver injury, hepatitis cholestatic, hepatitis toxic, 
hepatocellular injury, liver injury. Leukopenia: PT leukopenia, white blood cell count decreased. Neutropenia: PT neutropenia, neutrophil count 
decreased. Pancytopenia: PT pancytopenia, bone marrow failure, cytopenia, myelosuppression, hematotoxicity. Rash: PT rash, rash generalized, 
rash macular, rash maculo-papular, rash popular, eczema, erythema, rash erythematous, exfoliative rash, drug eruption, urticaria. Renal 
impairment: PT renal impairment, acute kidney injury, renal failure. Thrombocytopenia: PT thrombocytopenia, platelet count decreased. Clusters 
for AE occurring under bosutinib treatment: Abdominal pain: PT abdominal discomfort, abdominal pain, abdominal pain lower, abdominal pain 
upper, abdominal tenderness, GI pain, abdominal distention. Anemia: PT anemia, hemoglobin decreased. Asthenia: PT asthenia, fatigue. Cardiac 
failure: PT cardiac failure, cardiac failure congestive, cardiac failure acute, cardiac failure chronic, LV failure, acute LV failure, chronic LV failure, 
ventricular failure, ventricular dysfunction, ejection fraction decreased, cardiogenic shock, LV dysfunction, systolic dysfunction. Edema, 
periorbital edema: PT generalized edema, edema, edema peripheral, fluid retention, peripheral swelling, fluid overload, eyelid edema, periorbital 
edema, swelling of eyelid. GI toxicity: PT GI toxicity, GI disorder. Hepatotoxicity, hyperbilirubinemia, hypertransaminasemia: PT liver function test 
increased, transaminases increased, aspartate aminotransferase increased, alanine aminotransferase increased, hepatic enzyme increased, 
hypertransaminasemia, hyperbilirubinemia, liver function test abnormal, alkaline phosphatase increased, blood bilirubin increased, liver 
disorder, gamma-glutamyltransferase increased, hepatic function abnormal, hepatotoxicity, drug-induced liver injury, cholestatic liver injury, 
hepatitis cholestatic, hepatitis toxic, hepatocellular injury, liver injury. Leukopenia: PT leukopenia, white blood cell count decreased. 

Cause of imatinib 
intolerance‡ 

Patients who  
discontinued 

imatinib due to 
intolerance, N

Imatinib-intolerant patients, N=148†

Same AE with 
bosutinib  

N (%) 

Same grade 3/4 
AE with 

bosutinib  
N (%)

Bosutinib dose 
delay due to 

same AE  
N (%)

Bosutinib dose 
reduction due to 

same AE  
N (%)

Bosutinib 
discontinuation 
due to same AE 

N (%)
Any AE 142 88 (62.0) 47 (33.1) 48 (33.8) 32 (22.5) 23 (16.2)

Hematologic AE

Thrombocytopenia 34 27 (79.4) 23 (67.6) 22 (64.7) 15 (44.1) 11 (32.4)

Neutropenia 24 11 (45.8) 9 (37.5) 7 (29.2) 3 (12.5) 3 (12.5)

Anemia 17 9 (52.9) 8 (47.1) 3 (17.6) 1 (5.9) 0

Pancytopenia 11 10 (90.9) 7 (63.6) 6 (54.5) 4 (36.4) 4 (36.4)

Leukopenia 6 4 (66.7) 1 (16.7) 2 (33.3) 2 (33.3) 0

Non-hematologic AE

Rash 22 11 (50.0) 2 (9.1) 5 (22.7) 0 1 (4.5)

Edema 16 4 (25.0) 0 0 0 0

Diarrhea 13 11 (84.6) 5 (38.5) 4 (30.8) 4 (30.8) 1 (7.7)

Asthenia 8 2 (25.0) 0 0 1 (12.5) 0

Hepatotoxicity 8 2 (25.0) 0 0 0 0

Vomiting 7 4 (57.1) 1 (14.3) 3 (42.9) 0 1 (14.3)

Nausea 6 4 (66.7) 0 1 (16.7) 0 0

Myalgia 4 3 (75.0) 1 (25.0) 0 1 (25.0) 0

Pleural effusion 3 1 (33.3) 0 0 1 (33.3) 1 (33.3)

Abdominal pain 2 1 (50.0) 0 1 (50.0) 0 0

Pyrexia 2 1 (50.0) 0 1 (50.0) 0 0

Bone pain 2 1 (50.0) 1 (50.0) 0 0 0

Renal impairment 1 1 (100.0) 0 1 (100.0) 1 (100.0) 1 (100.0)

Angioedema 1 1 (100.0) 1 (100.0) 0 0 0

Pulmonary fibrosis 1 1 (100.0) 0 0 0 1 (100.0)

Weight decreased 1 1 (100.0) 1 (100.0) 1 (100.0) 1 (100.0) 0

Arthralgia 1 1 (100.0) 1 (100.0) 0 0 0

Glomerular filtration 
rate decreased

1 1 (100.0) 0 1 (100.0) 0 1 (100.0)

Table 2. Adverse event recurrence, bosutinib dose modifications, and cross-intolerance in patients with prior imatinib intolerance.*
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Neutropenia: PT neutropenia, neutrophil count decreased. Pancytopenia: PT pancytopenia, bone marrow failure, cytopenia, myelosuppression, 
hematotoxicity OR all 3 any time on-treatment anemia/hemoglobin decreased AND thrombocytopenia/platelet count decreased AND any of 
neutropenia/neutrophil count decreased OR lymphopenia/lymphocyte count decreased OR leukopenia/white blood cell count decreased. 
Pericardial effusion: PT pericardial effusion, cardiac tamponade. Pleuropericarditis: PT pleuropericarditis, pleurisy, pericarditis. Rash: PT rash, 
rash generalized, rash macular, rash maculo-papular, rash popular, eczema, erythema, rash erythematous, exfoliative rash, drug eruption, 
urticaria. Renal impairment, GFR decrease: PT acute kidney injury, renal failure, blood creatinine increased, GFR decreased, creatinine renal 
clearance decreased, renal impairment. Thrombocytopenia: PT thrombocytopenia, platelet count decreased.

AE: adverse event. *All patients who received at least 1 dose of bosutinib were included in the safety analysis. †The AE responsible for dasatinib 
intolerance was not reported or classified for 1 patient. ‡In at least 5 patients in the total population of dasatinib-intolerant patients and/or those 
resulting in recurrent grade 3/4 AE on bosutinib, or bosutinib dose delay, reduction, or discontinuation. Treatment-emergent AE clusters based 
on Medical Dictionary for Regulatory Activities (MedDRA; v18) preferred terms (PT): see definition of clusters in Table 2 footnotes.

Cause of dasatinib 
intolerance‡

Patients 
discontinued 

dasatinib due to 
intolerance, N

Dasatinib-intolerant patients, N=75†

Same AE with 
bosutinib  

N (%)

Same grade 3/4 
AE with 

bosutinib  
N (%)

Bosutinib dose 
delay due to 

same AE  
N (%)

Bosutinib dose 
reduction due 

to same AE  
N (%)

Bosutinib 
discontinuation 
due to same AE 

N (%)

Any AE 74 48 (64.9) 30 (40.5) 32 (43.2) 21 (28.4) 13 (17.6)

Hematologic AE

Thrombocytopenia 13 13 (100.0) 13 (100.0) 11 (84.6) 10 (76.9) 5 (38.5)

Pancytopenia 12 7 (58.3) 5 (41.7) 5 (41.7) 4 (33.3) 2 (16.7)

Neutropenia 4 4 (100.0) 4 (100.0) 4 (100.0) 0 1 (25.0)

Leukopenia 2 1 (50.0) 1 (50.0) 0 0 0

Non-hematologic AE

Pleural effusion 23 12 (52.2) 5 (21.7) 7 (30.4) 3 (13.0) 2 (8.7)

Gastrointestinal toxicity 3 2 (66.7) 0 1 (33.3) 0 0

Headache 3 2 (66.7) 1 (33.3) 1 (33.3) 0 0

Rash 3 1 (33.3) 0 1 (33.3) 0 0

Edema 2 1 (50.0) 1 (50.0) 1 (50.0) 1 (50.0) 1 (50.0)

Cardiac failure 2 1 (50.0) 0 0 1 (50.0) 1 (50.0)

Pericardial effusion 2 1 (50.0) 1 (50.0) 1 (50.0) 1 (50.0) 1 (50.0)

Gastritis 1 1 (100.0) 1 (100.0) 1 (100.0) 0 0

Pleuropericarditis 1 1 (100.0) 1 (100.0) 1 (100.0) 1 (100.0) 0

Pyrexia 1 1 (100.0) 0 1 (100.0) 0 0

(50%), cardiac failure (50%), and pericardial effusion 
(50%) (n=1 each; Table 3). 
Seven patients were nilotinib-intolerant. One (14.3%) pa-
tient with nilotinib intolerance due to pleural effusion was 
cross-intolerant to bosutinib. Three patients who discon-
tinued nilotinib due to a hematologic AE experienced grade 
3/4 AE recurrence (thrombocytopenia: n=2; neutropenia: 
n=1); none led to bosutinib cross-intolerance (Online Sup-
plementary Table S2). 
No deaths due to bosutinib cross-intolerance occurred in 
prior imatinib-, dasatinib-, or nilotinib-intolerant patients. 
Cross-intolerance with bosutinib was low in prior imati-
nib-, dasatinib-, and nilotinib-intolerant patients, consist-
ent with a previous study in patients with CP CML receiving 
bosutinib as a 4L treatment.8 Most incidences of cross-in-
tolerance occurred in those who discontinued prior TKI 
treatment due to a hematologic AE, a finding consistent 
with previous cross-intolerance analyses of dasatinib and 
nilotinib.6,7 AE that recurred during treatment with bosutinib 

were manageable through bosutinib dose modifications 
and, in the majority of cases, did not lead to bosutinib dis-
continuation.  
The incidence of cross-intolerance due to hematologic 
AE was similar in imatinib- and/or dasatinib-intolerant 
patients. Overall, thrombocytopenia was a common re-
curring hematologic AE leading to bosutinib discontinu-
ation in prior imatinib- and dasatinib-intolerant patients. 
This finding supports previous studies that suggest 
thrombocytopenia to be the most likely cause of cross-
intolerance among TKI.6,7  
The most common non-hematologic AE leading to dis-
continuation of prior TKI were rash, edema, and diarrhea 
in imatinib-intolerant patients and pleural effusion in da-
satinib-intolerant patients. For these AE that recurred 
with bosutinib, discontinuations were rare. Indeed, de-
spite the high incidence of recurrence of diarrhea (84.6%) 
in patients with prior imatinib intolerance due to this AE, 
previous diarrhea is not a contraindication for bosutinib, 

Table 3. Adverse event recurrence, bosutinib dose modifications, and cross-intolerance in patients with prior dasatinib intolerance.*
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as <40% of patients experienced recurrence at grade 3/4, 
and <10% (1 patient) discontinued bosutinib due to this 
AE. Similarly, despite recurrence of pleural effusion in 
52.2% of patients with previous dasatinib intolerance due 
to this AE, only 8.7% (2 patients) discontinued bosutinib 
due to pleural effusion. 
In conclusion, results showed that cross-intolerance with 
bosutinib in patients with prior TKI intolerance was <20%. 
Results also confirmed that cross-intolerance was limited 
for the most common AE associated with other TKI. Pa-
tients were pooled across cohorts (CP and ADV) to have a 
larger patient number for the purposes of these analyses. 
The authors recognize the limitation of including patients 
with advanced leukemias, as these patients may experi-
ence a higher incidence of specific types of AE, e.g., hema-
tologic AE, compared with CP CML cohorts. Additionally, 
another limitation of this analysis is the small number of 
patients in some subgroups; therefore, an analysis of AE 
recurrence and cross-intolerance due to infrequent but 
important AE, such as pericardial effusion or renal impair-
ment, is limited. In line with recommendations for man-
agement of AE,9 recurrent AE with bosutinib were generally 
manageable with dose modifications and/or standard 
medical therapy. Although 500 mg is the recommended 
starting dose for patients previously treated with ≥1 TKI, 
other reports have shown that patients with prior TKI in-
tolerance receive a lower dose intensity compared with pa-
tients resistant to previous TKI.10 This suggests a higher 
dose intensity may be necessary for patients resistant to 
previous TKI, while a lower dose intensity might be suffi-
cient to maintain response and improve tolerability in pa-
tients intolerant to prior TKI.11 Some studies have evaluated 
and/or are currently evaluating run-in dosing regimens or 
alternative schedules starting at lower bosutinib doses and 
escalating based on tolerability and response.12-15 This dos-
ing strategy has also been suggested for the management 
of AE during bosutinib treatment.9 Bosutinib has demon-
strated durable efficacy at 2- and 5-year follow-ups in pa-
tients receiving the drug as a 2L therapy16,17 and at ≥4-year 
follow-up when used as a 3L/4L therapy18 in patients with 
prior TKI intolerance. Taken together, efficacy and safety 
data support use of bosutinib as an effective treatment op-
tion for Ph+ CML patients with prior TKI intolerance. 
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