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blinatumomab on QoL is unknown, as it was not measured in either study. pERC discussed the toxicity 
profile of blinatumomab and noted it to be similar to combination chemotherapy, including infections or 
cytopenias which may result in patients needing hospitalization or their death. In addition, pERC noted 
that significant neurological toxicity and severe cytokine release syndrome are unique to treatment with 
blinatumomab and occurred in both studies. However, given the lack of a comparator arm in either study, 
pERC considered the safety data to be preliminary. Overall, pERC acknowledged that toxicities with 
blinatumomab were similar to combination chemotherapy and are well-known to hematologists with 
experience in treating ALL. Furthermore, pERC discussed that treatment with blinatumomab should be 
limited to specialized centers with experience and resources for the drug preparation and the monitoring 
of patients undergoing this treatment. Considering all of these factors, pERC considered that there may 
be a net clinical benefit with blinatumomab for patients who have Ph- relapsed or refractory B precursor 
ALL, have had at least two prior lines of systemic therapy (such as hyper-CVAD). However, pERC noted the 
limited number of patients in both non-comparative studies and the considerable uncertainty in the 
magnitude of clinical benefit with blinatumomab. pERC acknowledged the ongoing TOWER study will 
provide clarity on the magnitude of comparative effectiveness of blinatumomab versus currently available 
treatment options.  
 
pERC deliberated on patient advocacy group input, which indicated that patients with ALL value disease 
control and the management of side effects related to current therapies and ALL. The Committee 
expressed concerns with blinatumomab’s significant toxicity profile and the lack of QoL data in the MT 
103-211 and MT 103-206 studies. However, for patients who have had at least two prior lines of systemic 
therapy, pERC concluded that there is a clear unmet need and blinatumomab aligned with patient values 
if patients and their caregivers were willing to commit to the intensive treatment schedule and toxicities 
associated with blinatumomab. pERC also acknowledged the financial burden such as loss of productivity 
to patients and their caregivers. However, for patients with Ph- relapsed or refractory B precursor ALL 
who have had only one prior systemic chemotherapy, pERC concluded that blinatumomab only partially 
aligned with patient values since there is uncertainty in the magnitude of effect of blinatumomab in 
comparison to other relevant treatments options, no QoL data on the use of blinatumomab and 
substantial toxicity.  
 
pERC deliberated upon the cost-effectiveness of blinatumomab and concluded that blinatumomab is not 
cost-effective when compared to hyper-CVAD. pERC accepted the Economic Guidance Panel’s (EGP) re-
analysis estimates and noted several limitations in the submitted analysis, particularly, the clinical data 
for blinatumomab from non-comparative studies. pERC also noted that assumptions around wastage and 
the proportion of patients with prior transplant would impact the cost-effectiveness estimates, however, 
these inputs were not modifiable in the submitter’s model and their impact could not be explored. pERC 
also considered that blinatumomab has an extremely high cost and would need a substantial price 
reduction in order for it to be considered cost-effective. Overall, pERC considered that even at the most 
optimistic estimates provided by the EGP, blinatumomab is not cost-effective relative to hyper-CVAD. 
 
pERC considered the feasibility of implementing a funding recommendation for blinatumomab. pERC 
agreed with the Provincial Advisory Group’s concerns about the uncertainty in the long-term efficacy and 
safety data for blinatumomab. Although there is a very small population of patient with Ph- relapsed or 
refractory B precursor ALL, the potential budget impact could be large given the high cost of 
blinatumomab and the potential for wastage as the one vial size of blinatumomab is larger than the 
recommended daily dose of blinatumomab (38.5 μg vial vs 28 μg daily dose). pERC also acknowledged that 
the preparation, administration and monitoring of blinatumomab infusion is very resource intensive and 
would increase workload in clinics, particularly for pharmacy and nursing resources. pERC noted that 
specialized pumps are needed for blinatumomab infusion and these may not be currently available in all 
outpatient chemotherapy centers. This would also increase the budget impact of funding blinatumomab.  
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EVIDENCE IN BRIEF 
 
pERC deliberated upon a pCODR systematic review, other literature in the Clinical Guidance Report 
providing clinical context, an evaluation of the manufacturer’s economic model and budget impact 
analysis, guidance from pCODR clinical and economic review panels, input from one patient advocacy 
group (Canadian Cancer Survivor Network) and input from pCODR’s Provincial Advisory Group. 
 
 
OVERALL CLINICAL BENEFIT 
 
pCODR review scope 
The purpose of the review is to evaluate the safety and efficacy of blinatumomab as a monotherapy 
compared to an appropriate comparator, on patient outcomes in the treatment of adults with 
Philadelphia chromosome-negative (Ph-) relapsed or refractory B precursor acute lymphoblastic leukemia 
(ALL). 
 
 
Studies included: Two non-comparative studies 
The pCODR systematic review included two phase II non-randomized interventional trials, MT 103-211 and 
MT 103-206 which enrolled adult patients with Ph- relapsed or refractory B precursor ALL.  
 
• For study MT 103-211key inclusion criteria required that patients have primary refractory or relapsed 

leukemia(refractory or relapsed defined as: first relapse within 12 months of first remission; relapse 
within 12 months of allogeneic hematopoietic stem-cell transplantation (allo-HSCT); or no response 
to or relapse after first salvage (ie. second line therapy)). Patients were also required to have at 
least 10% bone marrow blasts and an Eastern Cooperative Oncology Group performance status (ECOG 
PS) of 0-2. Patients with minimal residual disease (MRD), Ph+ ALL, ALL in the central nervous system 
(CNS) or testes, and pediatric patients were excluded from enrollment in this study. Blinatumomab 
was administered in a stepwise manner at 9 μg/day for 1 week, then 28 μg/day for 3 weeks in order 
to reduce the risk of cytokine release syndrome. Dexamethasone premedication was provided to 
patients along with blinatumomab. 

• For study MT 103-206 key inclusion criteria required the presence of >5% leukemic blasts in the bone 
marrow in patients with primary refractory disease or relapse after induction and consolidation 
chemotherapy or after allo-HSCT, an ECOG PS of 0-2, and a life expectancy of at least 12 weeks. 
Patients with MRD, Ph+ ALL eligible for dasatinib or imatinib treatment, history or presence of 
clinically relevant CNS pathology, active CNS leukemia, and pediatric patients were excluded from 
enrollment in this study. There were three sequential dose cohorts in the dose finding period of the 
study, however, 5 μg/m²/day for week 1, then 15 μg/m²/day for 3 weeks was used in the extension 
phase of the study. 

 
pERC noted that the non-randomized design of the two studies made interpreting the efficacy and safety 
results difficult, especially when assessing outcomes such as remission rate and relapse free survival, 
endpoints that are more open to subjective bias. In addition to the MT 103-211 and MT 103-206 trials, the 
pCODR review also included contextual information on the critical appraisal of results from study 
20120310 which provided historical efficacy data on treatments used for patients with relapsed or 
refractory B precursor ALL.  
 
 
Patient populations: Majority of patients with ≥1 prior salvage therapy 
Study MT 103-211 enrolled 189 patients with primary refractory, relapsed or refractory, Ph- B precursor 
ALL. MT 103-206 enrolled 36 patients with relapsed or refractory B precursor ALL. Baseline characteristics 
were similar in the two trials. In both trials, treatment with blinatumomab continued until disease 
progression, unacceptable toxicity or a maximum of 5 cycles.  
 
Notable characteristics in the patient population for MT 103-211 and MT 103-206, respectively, included 
the following: median age of patients was39 and 32, majority of patients had an ECOG PS of 0 (33.9% and 
41.7%) or 1 (49.2% and 52.8%), and the majority of patients had not had prior allo-HSCT (66% and 58%). 
pERC noted that most patients in the larger study (MT 103-211) were in their second or later salvage 
therapy with combination chemotherapy, with 41%, 22% and 17% having 1, 2 or >2 prior salvage therapies. 
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Key efficacy results: Clinically meaningful improvement in CR/CRh rates, OS, and RFS 
The key efficacy outcomes deliberated on by pERC included complete remission or complete remission 
with partial count recovery (CR/CRh)within the first two treatment cycles, overall survival (OS), relapse 
free survival (RFS), and percentage of patients who received an allo-HSCT after treatment with 
blinatumomab.  
 
The CR/CRh rate within the first two cycles of treatment with blinatumomab in the MT 103-211 study was 
43% (95%CI: 36-50) and in the MT 103-206 study was 69% (95%CI: 52-84).pERC agreed with the Clinical 
Guidance Panel’s(CGP) opinion that the rates of complete remission/complete remission with partial 
count recovery (CR/CRh) observed with blinatumomab in the two studies were similar to response rates 
observed with current treatment options. Among patients achieving CR/CRh, 40% and 52% of patients in 
the MT 103-211 and MT 103-206 studies, went on to receive allo-HSCT. pERC also discussed improvements 
in median OS and RFS. In the MT 103-211 and MT 103-206 studies, median OS was 6.1 and 9.8 months and 
median RFS was 5.9 and 7.6 months, respectively. pERC noted that although there is efficacy with 
blinatumomab, the magnitude of the effect was uncertain given the lack of comparative and long term 
outcome data. However, pERC also noted that in the MT 103-206 study, a proportion of patients survived 
beyond 30 months after initiation of blinatumomab treatment. pERC noted that the long term survival 
seen in some patients who received blinatumomab is uncommon in this disease where the prognosis is 
poor, especially in a heavily pre-treated cohort. 
 
 
Quality of life: Not measured 
Quality of life was not measured in the MT 103-211 or MT 103-206 studies. pERC was unable to comment 
on the impact of blinatumomab on quality of life.  
 
 
Safety: Significant toxicities requiring intensive and specialized management 
pERC discussed the adverse events observed in the MT 103-211 and MT 103-206 studies. In study MT 103-
211, grade 5 adverse events (AEs) was experienced by 28 (15%) of patients with the majority due to 
infections. Grade 3 and 4 AEs were experienced by 38% and 30% of patients, respectively. pERC noted that 
although there was no comparative data on safety outcomes in either study, the Committee agreed with 
the CGP’s opinion that the toxicity associated with blinatumomab was consistent with currently available 
combination chemotherapy (grade 3/4 cytopenias, high rates of infection, and potential to cause 
neurological toxicity), with the exception of the apparent increase in neurological toxicities in patients 
receiving blinatumomab. Neurological toxicities of grade 3 and 4 were experienced by 11% and 2% of 
patients, respectively, these included encephalopathy, confusional state, and ataxia. Three (2%) patients 
experienced grade 3 cytokine release syndrome (CRS). In study MT 103-206, 22 of 36 patients died 
including six patients who died as a result of infections during the study period. Two of the 36 patients 
had grade 3 CRS. pERC considered that the neurological toxicities and CRS associated with treatment with 
blinatumomab were unique and felt strongly that treatment with blinatumomab should be limited to 
specialized centers with experience and resources for the drug preparation and the monitoring of patients 
undergoing this treatment. 
 
 
Limitations: No comparative data with currently available therapies 
pERC discussed several limitations in the two studies using blinatumomab in Ph- relapsed or refractory B 
precursor ALL. Both studies were non-comparative, thus there is substantial uncertainty regarding the 
magnitude of benefit with blinatumomab compared to other therapies. pERC further discussed the 
limitations of non-randomized, non-comparative studies and considered that, although the MT 103-211 
and MT 103-206 studies were appropriately conducted, the conclusions that can be drawn from non-
randomized, non-comparative data are not as robust as those that can be drawn from randomized 
controlled trials. pERC also discussed the contextual information on results from Study 20120310 which 
provided historical efficacy data on treatments used for patients with Ph- relapsed or refractory B 
precursor ALL. pERC considered the results of this analysis and noted several limitations. While statistical 
methods were used to adjust for differences in age and prior lines of therapy between Study 20120310 
and MT 103-211, pERC agreed important differences remained in baseline characteristics that may have 
an impact on the estimates of efficacy between the two cohorts. These included differences in proportion 
of patients with elevated blast counts at baseline, unaccounted differences in prior lines of therapy (20% 
of patients in MT 103-211 had no prior salvage treatment) and lack of information on the performance 
status of patients in the historical cohort. Additionally, pERC discussed the potential impact changes in 
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treatment practices may have had on the results of the historical data, as the data was collected over 25 
years (1990-2014). Overall, pERC agreed with the CGP that the historical data must be interpreted with 
caution. pERC also noted that there is an ongoing randomized study (TOWER) of blinatumomab versus 
physicians choice combination chemotherapy that may address some of the limitations noted and provide 
more certainty on the effectiveness of blinatumomab. 
 
 
Need: More effective treatment options for Ph- relapsed or refractory B precursor ALL 
For patients with Ph- relapsed or refractory B precursor ALL, the currently available upfront treatment 
option is combination chemotherapy (such as hyper-CVAD) to induce remission and if possible, proceed to 
potentially curative allo-HSCT. Upon first relapse, regimens used for salvage (eg. second line treatment 
with combination chemotherapy not used in upfront therapy) are reported to be successful 20% to 83% of 
the time, with slightly higher rates reported for patients treated after first relapse than later in the 
disease course. For patients who relapse following first salvage with combination chemotherapy or 
patients who are not eligible for allo-HSCT, there are no curative options and patients are treated with 
palliative intent. Therefore pERC agreed that for patients who have had at least two prior lines of 
systemic therapy, there remains an unmet need for more effective and tolerable therapies.  
 
 
PATIENT-BASED VALUES 
 
Values of patients with ALL: Quality of life, disease control, fewer side effects 
pERC deliberated on patient advocacy group input and noted that disease control and management of side 
effects related to current therapies were important to patients. Important disease related symptoms to 
control included tiredness, neutropenia, infections, bleeding, bruising, discomfort in bones or joints and 
depression. Patient advocacy group input indicated that the symptoms and problems identified by 
respondents affected patients’ QoL and ability to enjoy life. pERC noted that for patients with Ph- 
relapsed or refractory ALL, currently available treatments are associated with severe side effects that 
have a substantial impact on QoL. 
 
 
Patient values on treatment: More treatment options, delay progression 

Patients indicated that current therapies were effective at controlling common aspects of Ph- relapsed or 
refractory B precursor ALL, these treatments were however associated with side effects. Among these 
side effects of current treatments upset stomach, fatigue, infection and anemia were the most difficult 
to manage. Patients expressed a desire to stop disease progression, gain better control of symptoms 
related to ALL and side effects from current medications, and better ease of use. While recognizing the 
difficulty patient advocacy groups have in accessing patients with first-hand experience with a new 
treatment, pERC considered that it would be helpful to get input from patients who had experience with 
blinatumomab. Overall, for patients who have had only one prior systemic chemotherapy, the uncertainty 
in the clinical benefit of blinatumomab compared to combination chemotherapy and whether there is an 
unmet need given currently available treatment options(eg. hyper-CVAD), and the lack of quality of life 
data, led pERC to conclude that blinatumomab only partially aligned with patient values. For adult 
patients with Ph- relapsed or refractory B precursor acute lymphoblastic leukemia (ALL) and who have 
had at least two prior lines of systemic therapy, pERC concluded that the use of blinatumomab aligned 
with patient values as there is a need for more effective treatment options. 
 
 
ECONOMIC EVALUATION 
 
Economic model submitted: Cost-utility analysis 
The pCODR Economic Guidance Panel (EGP) assessed a cost-effectiveness and cost-utility analysis comparing 
blinatumomab to currently available treatments for patients with Ph- relapsed or refractory B precursor 
ALL. The comparator was comprised of salvage therapy with Hyper-CVAD (combination chemotherapy). The 
economic evaluation was based on non-comparative data with statistical adjustments to make baseline 
patient characteristics similar between MT 103-211 and a historical cohort study (study 20120310). The 
submitted model was a partitioned-survival model. 
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Basis of the economic model: Historical control used as comparator in cost-utility analyses  
Given the lack of long term, head-to-head data, there was considerable uncertainty in the clinical inputs 
for the economic evaluation.A historical cohort study was provided and statistical adjustments were used 
to derive comparative efficacy data for all efficacy inputs used in the economic model.  
 
Costs considered in the model provided by the submitter included drug costs, drug administration costs, 
palliative care costs, allo-HSCT costs, inpatient costs, and follow up costs. Cost for AEs were not 
considered as they were assumed to be equivalent between blinatumomab and the comparator. The key 
clinical outcomes were OS and CR/CRh estimates (based on study MT 103-211 and a historical cohort) and 
utility values from the literature.  
 
 
Drug costs: Very high drug costs, especially compared to salvage therapy 
Blinatumomab costs $2,978.27 per vial (38.5 mcg/vial). At the recommended dose of 9 mcg/day for week 
1 and subsequent cycles increased to 28 mcg/day starting week 2 through week 4 of the first cycle and all 
further cycles for the entire 4 week cycle, the daily cost of blinatumomab is $1187.66-1443.75 per day. 
The cost per 28 day cycle of blinatumomab is $33,257.25-40,424.93.  
 
Hyper-CVAD which consists of cyclophosphamide, doxorubicin, vincristine, dexamethasone, methotrexate, 
and cytarabine, costs $126.29 per day and the cost per 28 day cycle of hyper-CVAD is $3536.19.  
 
 
Cost-effectiveness estimates: Substantial uncertainty due to no direct comparative data 
pERC deliberated upon the economic analysis submitted providing estimates on the cost-effectiveness of 
blinatumomab compared to hyper-CVAD. pERC noted that the submitter derived comparative efficacy 
data using the MT 103-211and a historical cohort study. pERC noted there was substantial uncertainty in 
the magnitude of the clinical benefit associated with blinatumomab in comparison to the historical data. 
This made it challenging to estimate the incremental effect of treatment with blinatumomab and, 
therefore, the resulting incremental cost-effectiveness of blinatumomab. Furthermore, drug cost was a 
major driver of the incremental cost-effectiveness ratios when compared to all other costs in the 
economic evaluation. pERC also noted that assumptions around the proportion of patients with prior 
transplant, adverse events, and wastage would impact the cost-effectiveness estimates, however, these 
inputs were not modifiable in the submitted model and their impact is unknown. 
 
 
ADOPTION FEASIBILITY 
 
Considerations for implementation and budget impact: No long-term data on efficacy and 
safety, small patient population, and high drug cost, and significant wastage 
 
pERC discussed factors affecting the feasibility of implementing a positive funding recommendation for 
blinatumomab. Input from the Provincial Advisory Group (PAG) indicated concerns about the long-term 
safety and efficacy data for blinatumomab. pERC discussed PAG’s input highlighting the absence of a 
comparator arm in the studies and that there is an ongoing randomized comparative trial in this setting. 
Although there is a very small population of patients with Ph- relapsed or refractory B precursor ALL, the 
potential budget impact could be large given the high cost of blinatumomab and the potential for wastage 
given the one vial size. In addition, it was noted that preparation, administration and monitoring of 
blinatumomab infusion is very resource intensive and would increase workload in clinics, particularly for 
pharmacy and nursing resources. pERC also noted that the current scope of review focused on the adult 
form of the disease and could not comment on the efficacy and safety of blinatumomab in pediatric and 
adolescent patients. Data on the efficacy and safety of blinatumomab in pediatric and adolescent 
patients is forthcoming and would require a separate submission to pCODR given the very different 
character of this disease in pediatric patients. Additionally, there was no information to determine the 
effectiveness of blinatumomab when used as induction therapy prior to stem-cell transplant or post-
transplant as maintenance. 
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All members participated in deliberations and voting on the Initial Recommendation except: 
• Scott Berry, Kelvin Chan, and Catherine Moltzan who were not present for the meeting 
• Carole McMahon who did not vote due to her role as a patient member alternate 
• Valerie MacDonald who did not vote due to her role as a patient member-in-training 

 
Avoidance of conflicts of interest  
All members of the pCODR Expert Review Committee must comply with the pCODR Conflict of Interest 
Guidelines; individual conflict of interest statements for each member are posted on the pCODR website 
and pERC members have an obligation to disclose conflicts on an ongoing basis. For the review of 
blinatumomab for Acute Lymphoblastic Leukemia (ALL), through their declarations, three members had a 
real, potential or perceived conflict and based on application of the pCODR Conflict of Interest 
Guidelines, none of these members was excluded from voting.  
 
 
Information sources used 
The pCODR Expert Review Committee is provided with a pCODR Clinical Guidance Report and a pCODR 
Economic Guidance Report, which include a summary of patient advocacy group and Provincial Advisory 
Group input, as well as original patient advocacy group input submissions to inform their deliberations. 
pCODR guidance reports are developed following the pCODR review process and are posted on the pCODR 
website. Please refer to the pCODR guidance reports for more detail on their content.  
 
 
Consulting publicly disclosed information 
pCODR considers it essential that pERC recommendations be based on information that may be publicly 
disclosed. All information provided to the pCODR Expert Review Committee for its deliberations was 
handled in accordance with the pCODR Disclosure of Information Guidelines.  
 
 
Use of this recommendation 
This recommendation from the pCODR Expert Review Committee (pERC) is not intended as a substitute 
for professional advice, but rather to help Canadian health systems leaders and policymakers make well-
informed decisions and improve the quality of health care services. While patients and others may use 
this Recommendation, it is for informational and educational purposes only, and should not be used as a 
substitute for the application of clinical judgment respecting the care of a particular patient, for 
professional judgment in any decision-making process, or for professional medical advice. 
 
 
Disclaimer 
pCODR does not assume any legal liability or responsibility for the accuracy, completeness or usefulness 
of any information, drugs, therapies, treatments, products, processes, or services disclosed. The 
information is provided "as is" and you are urged to verify it for yourself and consult with medical experts 
before you rely on it. You shall not hold pCODR responsible for how you use any information provided in 
this report. This document is composed of interpretation, analysis, and opinion on the basis of 
information provided by pharmaceutical manufacturers, tumour groups, and other sources. pCODR is not 
responsible for the use of such interpretation, analysis, and opinion. Pursuant to the foundational 
documents of pCODR, any findings provided by pCODR are not binding on any organizations, including 
funding bodies. pCODR hereby disclaims any and all liability for the use of any reports generated by 
pCODR (for greater certainty, "use" includes but is not limited to a decision by a funding body or other 
organization to follow or ignore any interpretation, analysis, or opinion provided in a pCODR document).  
 
 


