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1.  Benefit-Risk Assessment 
 

The efficacy and safety results from clinical trial CA180372 demonstrate substantial 
evidence of efficacy and safety of Sprycel (dasatinib) for the treatment of pediatric patients 1 
year of age and older with newly diagnosed Philadelphia chromosome positive (Ph+) acute 
lymphoblastic leukemia (ALL) in combination with chemotherapy. The recommended 
dosing is weight-based, as follows: 
10 to less than 20 kg: 40 mg/day 
20 to less than 30 kg: 60 mg/day 
30 to less than 45 kg: 70 mg/day 
At least 45 kg: 100 mg/day 
 
All review teams recommend approval.   
 
Recommended Regulatory Action:  Regular Approval 
 
Refer to the benefit-risk framework on the next page. 
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2.  Background 
On 29 June 2018, Bristol-Myers Squibb Company (BMS; Applicant) submitted an efficacy 
supplement (NDA 021986 S-21) for Sprycel (dasatinib) with a proposed indication “for the 
treatment of pediatric patients with newly diagnosed Philadelphia chromosome positive (Ph+) 
acute lymphoblastic leukemia (ALL) in combination with chemotherapy.” The proposed 
dosing is weight-based as follows: 
  
10 to less than 20 kg: 40 mg 
20 to less than 30 kg: 60 mg 
30 to less than 45 kg: 70 mg 
At least 45 kg: 100 mg 
 
Dasatinib is a small molecule kinase inhibitor that inhibits multiple receptor tyrosine kinases, 
including BCR-ABL.  
 
Dasatinib received initial US approval in 2006. The current approved indications for dasatinib 
are for the treatment of : 
• newly diagnosed adults with Philadelphia chromosome-positive (Ph+) chronic myeloid 

leukemia (CML) in chronic phase 
• adults with chronic, accelerated, or myeloid or lymphoid blast phase Ph+ CML with 

resistance or intolerance to prior therapy including imatinib 
• adults with Philadelphia chromosome-positive acute lymphoblastic leukemia (Ph+ ALL) 

with resistance or intolerance to prior therapy 
• pediatric patients with Ph+ CML in chronic phase 

 
The primary basis for the application is the clinical trial CA180372 (NCT01460160) entitled 
“A Phase 2 Multi-Center, Historically-Controlled Study of Dasatinib Added to Standard  
Chemotherapy in Pediatric Patients with Newly Diagnosed Philadelphia Chromosome Positive 
Acute Lymphoblastic Leukemia”. Supportive trials include CA180204 (NCT00720109), a 
phase 2 trial in patients with newly diagnosed Ph+ ALL aged 1-30 years of age were treated 
with different doses of dasatinib in combination with a different chemotherapy backbone, as 
well as data submitted from the cooperative groups for the AIEOP-BFM ALL 2000 study, 
which treated pediatric patients with newly diagnosed Ph+ ALL with the same chemothepay 
backbone used on CA180372, without a TKI, as well as the amended EsPhALL Study, in 
which a similar population of patients was treated with the same chemotherapy backbone in 
addition to imatinib. Only limited trial-level data from the latter 2 studies were submitted by 
the Applicant with the sNDA; limited patient-level data was received by the Agency directly 
from a third source in response to an Agency request; these data were not available to the 
Applicant.   
 
The first pediatric approval for dasatinib was in 2017, when it was approved under supplement 
20 for the treatment of pediatric patients with Ph+ CML in chronic phase (CML-CP). Of note, 
at the time of that submission, another  
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CA180372 did not undergo subsequent allogeneic HSCT, these results are particularly 
striking; most of the patients treated with AIEOP-BFM ALL2000 did undergo HSCT and still, 
the results with dasatinib were more favorable, supporting the notion that dasatinib improves 
outcomes over chemotherapy alone and may spare patients the need to undergo allogeneic 
HSCT, a treatment modality with significant associated short- and long-term morbidity and 
mortality. The plausibility of these results is supported by the demonstration of efficacy based 
on achievement of Major hematologic response (MaHR) in adult patients with imatinib-
resistant or intolerant Ph+ ALL, as well as in adult patients with accelerated or lymphoid blast 
phase Ph+ CML with resistance to or intolerance to prior therapy including imatinib, and 
pediatric patients with Ph+ CML in chronic phase. Finally, the descriptive results from cohort 
3 allay concerns that dasatinib performs less well than imatinib, an agent already approved for 
this population, with the same backbone regimen in the same population.  
 
For the proposed indication, 3-year EFS alone in a single-arm trial would not be sufficient to 
support the approval of dasatinib in combination with multiagent chemotherapy. But when 
taken together with the patient-level data provided for the historical controls, and with the 
striking results seen, in the context of a drug with established clinical benefit in patients with 
more advanced (relapsed/refractory) disease (adult Ph+ ALL) and diseases with related 
biology (CML), the totality of the data provides substantial evidence of effectiveness. 
 
It is noted that similar reasoning supported the approval of imatinib for the same indication on 
the basis of a single arm trial that used increasing exposures of imatinib in addition to a 
standard multiagent chemotherapy backbone, based on 4-year EFS (see review of NDA 21588, 
supplement 37); the current approval is thus not setting a new precedent in this disease 
context.   
 
Device Considerations: Per protocol (Section 8.3.2.3), the method of reference for MRD 
negativity was quantitative PCR detection of the clone-specific immunoglobulin and T-cell 
receptor gene rearrangements (Ig/TCR), with an assay with a limit of detection of 
approximately 10-4 to 10-5 (0.01% - 0.001%). The protocol further specified (section 8.4.2.4) 
that MRD assessments at various time points were to be done by 3 methods, in central 
laboratories, to ensure standardization and quality control (QC). The additional to assays 
described were RT-PCR for BCR-ABL transcript levels, and flow-cytometry. The “primary” 
assay to be used as the method of reference for enrollment, as well as to compute MRD levels 
for each subject at each time point, was specified as the Ig/TCR method. It is noted that the 
day 29 BM MRD results were used for risk stratification on Study CA180372 (amendment 2), 
determining for which patients allogeneic HSCT would be recommended. While stipulations 
were made with regard to the use of MRD for these treatment purposes, namely that if Ig/TCR 
results were not informative, RQ-PCR would be used, and if both of these were uninformative, 
flow cytometry would be used, for the purposes of response rate computations, in order to 
allow for an “all treated” analysis, Section 8.4.2.4 of the protocol specified that patients with 
missing data (e.g. no valid Ig/TCR assessment) would be considered non-responders.  
 
When reviewed by the CDRH review team (see consult memos), the flow cytometry assay was 
assessed to be analytically valid, with a limit of detection of 0.01%, but the Ig/TCR assay had 
data missing with regard to precision, and due to inconsistencies with the flow cytometry 
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results, concern was raised that some of the MRD negative results by Ig/TCR might be false 
negatives.  
 
Only 41% of patients had MRD assessed by flow cytometry at some point during induction, 
and only 5 additional patinets had this done at some point during consolidation. Further, most 
of these patients had not achieved CR with complete recovery of peripheral counts. Overall, 
the amount of missing data precluded the inclusion of flow cytometry data in the PI, and the 
issues raised by the CDRH reviewer with regard to the PCR assay preclude its inclusion in the 
PI as well.  

8.  Safety 
The safety of dasatinib was evaluated in Study CA180372, a phase 2 multicenter, historically-
controlled study of dasatinib added to the AIEOP-BFM ALL 2000 multiagent chemotherapy 
backbone, with some supportive data from CA180204 using a different chemotherapy 
backbone.  The safety profile of dasatinib in the proposed indication was consistent with other 
registrational trials with dasatinib administered as monotherapy, although the incidence and 
types of adverse reactions seen were also typical of those seen with the various components of 
the multiagent chemotherapy regimen, which, in the non-randomized setting, renders 
interpretation challenging.  
 
A summary of the important safety results is listed below.  

• The median exposure to dasatinib on CA180372 for the 81 patients who received the tablet 
formulation exclusively was 23.6 months, with a median dose intensity of 99%, and <20% 
of patients achieved a dose intensity of <80%. 

• Of the 81 patients who received the tablet formulation exclusively on CA180372, 2 
patients (3%) died during consolidation, and there were no deaths during the first 60 days 
of tehrapy. These rates are overall consistent with the rates seen wit the use of multiagent 
chemotherapy regimens in this population. 

• All 3 deaths that occurred within 30 days of the last dose of dasatinib (4%) were due to 
infection. This is a known complication of myelosuppression  associated with dasatinib as 
well as the other chemotherapy agents that are part of the AIEOP-BFM ALL 2000 
regimen. 

• SAEs occurred in 98% of patients treated with dasatinib (exclusively tablet formulation) in 
combination with chemotherapy, and those that occurred in >10% of patients included 
febrile neutropenia, pyrexia, mucositis, diarrhea, sepsis, hypotension, bactermia, 
hypersensitivity, pneumonia, clostridial infection, renal insufficiency, abdominal pain, 
musculoskeletal pain, viral infections, dehydration and pleural effusion.  

• Of the 81 patients who received exclusively the tablet formulation of dasatinib on Study 
CA180372, 8 patients (10%) had dasatinib discontinued due to an adverse reaction (AR), 
of which the most common was infection (fungal sepsis, CMV infection and pneumonia). 

• The most common (>20%) ARs were mucositis, febrile neutropenia, pyrexia diarrhea, 
nausea, vomiting, musculoskeletal pain, abdominal pain, cough, headache, rash, fatigue, 
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arrhythmia, hypertension, oedema, viral infection, hypotension, altered state of 
consciousness, hypersensitivity, dyspnea, epistaxis, peripheral neuropathy, sepsis 
(excluding fungal), fungal infection, pneumonia (excluding fungal), pruritis, clostridium 
infection (excluding sepsis), urinary tract infection (UTI), bacteremia (excluding fungal), 
pleural effusion, sinusitis, dehydration, renal insufficiency, visual impairment, 
conjunctivitis, dizziness, muscle weakness, haematochezia, anxiety, flushing and balance 
disorder. 

• The most common (>20%) non-hematologic laboratory abnormalities were transaminase 
elevation, hypercalcemia, hypocalcemia, hypokalemia, hyponatremia, hypermagnesemia, 
hypomagenesemia, hypohphosphatemia, hyperbilirubinemia, and elevated creatinine.  

• The most common (>20%) hematologic laboratory abnormalities were neutropenia, 
anemia, leukopenia, thrombocytopenia and lymphopenia. 

• There were no new signals with regard to AESI already established for dasatinib. 

9.  Advisory Committee Meeting  
This efficacy supplement was not presented to the Oncologic Drugs Advisory Committee 
because the application did not raise significant efficacy or safety issues for the proposed 
indication.  

10. Pediatrics 
The application involved exlusively pediatric patients, and together with the sNDA, a request 
for exclusivity determination was submitted. With regard to effects on bone growth and 
development, known AESI associated with dasatinib, no new signals were detected in the data 
submitted as part of this sNDA. However, it is recognized that the approved indication 
includes a significant percentage of patients who are not expected to be able to swallow 
tablets, and at present there is no approved pediatric formulation.  

11. Other Relevant Regulatory Issues  
• Application Integrity Policy (AIP):  No issues. 

• Exclusivity or Patent Issues of Concern:  The applicant submitted a request for 
exclusivity determination together with the sNDA submission. See the clinical review, 
appendix 13.5, for detailed exclusivity determination review. The exclusivity board 
granted exclusivity on 9/27/2018.   

• Financial Disclosures: The Applicant submitted financial disclosure information for both 
CA180372 and CA180204. There were financial conflict of interest information reported 
from 1 investigator of 1158 total for CA180372, and 2 investigators for whom 
certificationof due diligence was submitted. For CA180204, the Applicant reported 
financial conflict of interest information for 4 investigators of 777, and 15 investigators 
for whom certification of due diligence was submitted. Refer to Clinical Review Appendix 
(Clinical Investigator Financial Disclosure Review) for details. The impact of financial 
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