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Disclaimer: The information in this document is intended to help Canadian health care decision-makers, health care professionals, health systems leaders,
and policy-makers make well-informed decisions and thereby improve the quality of health care services. While patients and others may access this
document, he document is made available for informational purposes only and no representations or warranties are made with respect to its fitness for any
particular purpose. The information in this document should not be used as a substitute for professional medical advice or as a substitute for the application of
clinical judgment in respect of the care of a particular patient or other professional judgment in any decision-making process. The Canadian Agency for Drugs
and Technologies in Health (CADTH) does not endorse any information, drugs, therapies, treatments, products, processes, or services.

While care has been taken to ensure that the informa ion prepared by CADTH in his document is accurate, complete, and up-to-date as at the applicable date
the material was first published by CADTH, CADTH does not make any guarantees to that effect. CADTH does not guarantee and is not responsible for the
quality, currency, propriety, accuracy, or reasonableness of any statements, information, or conclusions contained in any third-party materials used in
preparing this document. The views and opinions of third parties published in this document do not necessarily state or reflect those of CADTH.

CADTH is not responsible for any errors, omissions, injury, loss, or damage arising from or relating to the use (or misuse) of any information, statements, or
conclusions contained in or implied by the contents of this document or any of the source materials.

This document may contain links to third-party websites. CADTH does not have control over the content of such sites. Use of third-party sites is governed by
the third-party website owners’ own terms and conditions set out for such sites. CADTH does not make any guarantee with respect to any informa ion
contained on such third-party sites and CADTH is not responsible for any injury, loss, or damage suffered as a result of using such third-party sites. CADTH

has no responsibility for the collection, use, and disclosure of personal information by third-party sites.

Subject to the aforementioned limitations, the views expressed herein are those of CADTH and do not necessarily represent the views of Canada’s federal,

provincial, or territorial governments or any third-party supplier of information.

This document is prepared and intended for use in the context of the Canadian health care system. The use of this document outside of Canada is done so at

the user’s own risk.

This disclaimer and any questions or matters of any nature arising from or relating to the content or use (or misuse) of this document will be governed by and
interpreted in accordance with the laws of the Province of Ontario and the laws of Canada applicable therein, and all proceedings shall be subject to the

exclusive jurisdiction of the courts of the Province of Ontario, Canada.

The copyright and other intellectual property rights in this document are owned by CADTH and its licensors. These rights are protected by the Canadian
Copyright Act and other national and international laws and agreements. Users are permitted to make copies of this document for non-commercial purposes
only, provided it is not modified when reproduced and appropriate credit is given to CADTH and its licensors.

About CADTH: CADTH is an independent, not-for-profit organization responsible for providing Canada’s health care decision-makers with objective evidence

to help make informed decisions about the optimal use of drugs, medical devices, diagnos ics, and procedures in our health care system.

Funding: CADTH receives funding from Canada’s federal, provincial, and territorial governments, with the exception of Quebec.
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Abbreviations

ATE average treatment effect

ATT average treatment effect on the treated
BCP-ALL B-cell precursor acute lymphoblastic leukemia
CDR CADTH Common Drug Review

HSCT Hematopoietic stem cell transplant
ICER incremental cost-effectiveness ratio

10 inotuzumab ozogamicin

LY life years

MRD minimal residual disease

Ph- Philadelphia chromosome-negative

QALY quality-adjusted life-year
SOC standard of care
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Executive Summary

The executive summary is comprised of two tables (Table 1: Background and Table 2: Economic Evaluation) and a conclusion.

Table 1: Submitted for Review

Item | Description

Drug product blinatumomab (Blincyto), 38.5 mcg of lyophilized powder for solution for infusion
Submitted price blinatumomab, lyophilized powder: $2,978.26 per 38.5 mcg vial
Indication Adult and pediatric with Philadelphia chromosome-negative (Ph-) CD19+ B-cell precursor acute

lymphoblastic leukemia (BCP-ALL) in first or second hematologic complete remission with
minimal residual disease greater than or equal to 0.1% (MRD+). Patients are to be selected for
treatment based on detection of MRD as determined by an accredited laboratory using validated
assay methods.

Health Canada approval NOC/c

status

Health Canada review NOC/c

pathway

NOC date Dec 19, 2019
Reimbursement request As per indication
Sponsor Amgen Canada Inc.
Submission history Previously reviewed: Yes

Indication: Adults with relapsed or refractory Ph- BCP-ALL
Recommendation date: 09/31/2017

Recommendation: Reimburse with price reduction
Previously reviewed: Yes

Indication: Children with relapsed or refractory Ph- BCP-ALL
Recommendation date: 09/23/2017

Recommendation: Reimburse with price reduction

BCP-ALL = B-cell precursor acute lymphoblastic leukemia; MRD+ = minimal residual disease greater than or equal to 0.1%; NOC/c = Notice of Compliance with conditions;
Ph- = Philadelphia chromosome-negative
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Type of economic
evaluation

CADTH

Table 2: Summary of Economic Evaluation
Component | Description

Cost-utility analysis
Semi-Markov model

Target population

Adults (=218 years) with Philadelphia chromosome-negative (Ph-) B-cell precursor acute
lymphoblastic leukemia (BCP-ALL) with minimal residual disease (MRD+) in first complete remission
a

Treatment Blinatumomab

Comparator Standard of care (SOC; Dana-Farber Cancer Institute protocol for multi-agent chemotherapy)
Perspective Canadian publicly funded health care payer

Outcomes QALYs, LYs

Time horizon Lifetime (50 years)

Key data source

Studies MT103-203 (BLAST), 20120148 (historical comparator), NCT02013167 (TOWER)

Submitted results for
base case

Base case: adult patients with MDR+ Ph- BCP-ALL in first hematological complete remission
e ICER = $33,180 per QALY (incremental cost = $111,333; incremental QALYs = 3.36)

Key limitations

 The modeled population was restricted to adults in first complete remission and did not address
the Health Canada indication for children with MRD+ Ph- BCP-ALL or for adults in second
complete remission. A scenario analysis was conducted to estimate the cost-effectiveness of
blinatumomab in the pediatric population with MRD+ Ph- BCP-ALL but this was based entirely on
adult data and was therefore not appropriate. Compared with SOC, blinatumomab’s cost-
effectiveness for the pediatric population and for adults in second complete remission remains
unknown.

« The impacts of certain structural uncertainties in the semi-Markov model could not be explored.
The model only explicitly linked HSCT to cure in those patients who received HSCT prior to
relapse and did not incorporate the effects on relapsed patients.

« The number of in-patient hospital days for treatment with blinatumomab and within the pre-
relapse health state did not reflect clinical practice in Canada. The clinical experts consulted by
CADTH for this review expected the frequencies to be higher for all treatment cycles and lower
for the pre-relapse health state.

* The use of 20-year-old data for HSCT relate parameters (e.g., patient eligibility for HSCT, access
to HSCT, or clinical decisions to perform HSCT within existing clinical practice) is unlikely to
reflect current practice and, therefore, introduced considerable uncertainty in the time to HSCT
modeled for SOC.

« The distribution of patients with relapsed disease who received conventional multi-agent
chemotherapies versus a newer approved therapy, inotuzumab ozogamicin, had limited clinical
plausibility.

CADTH reanalysis
results

The CADTH reanalyses reflected revised inputs for: the frequencies of in-patient hospital days; the
time to treatment with HSCT for the SOC comparator; and, the distribution of treatments among all
patients who relapsed. CADTH was unable to address limitations concerning excluded subgroups

and structural uncertainties within the submitted model.

ICER: $118,234 per QALY gained ($112,322 incremental costs, 0.95 incremental QALYs) compared

with SOC, for adults in first hematologic complete remission.

o CADTH noted the results generated warrant careful interpretation since the likelihood
blinatumomab was cost-effective at a willingness-to-pay threshold of $100,000 per QALY was
43% and only 16% at a threshold of $50,000 per QALY.

e To achieve an ICER below $50,000 per QALY gained, blinatumomab’s price would need to be
reduced by 42%.

» The cost-effectiveness of blinatumomab compared to SOC for children with MRD+ Ph- BCP-ALL
in first or second complete remission, and for adults in second complete remission, is unknown.

BCP-ALL = B-cell precursor acute lymphoblastic leukemia; HSCT = hematopoietic stem cell transplant; ICER = incremental cost-effectiveness ratio; LY = life-year, MRD+ =
minimal residual disease greater than or equal to 0.1%; Ph- = Philadelphia chromosome-nega ive; QALY= quality-adjusted life-year; SOC = standard of care

2 The Health Canada indication and reimbursement request comprised of adults and children with MRD+ Ph- BCP-ALL. Patients are to be selected for treatment based on
the detection of MRD as determined by an accredited laboratory using validated assay methods.
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Conclusions

CADTH undertook reanalyses to address limitations relating to the application of in-patient hospital days, the time to treatment with
hematopoietic stem cell transplant (HSCT) for the standard of care (SOC) comparator, and the distribution of treatments among all
patients who relapsed.

Based on CADTH’s reanalysis for a subgroup of the Health Canada indication (adults in first complete remission), the ICER for
blinatumomab versus SOC was estimated to be $118,234 per additional QALY gained. A reduction of at least 42% in
blinatumomab’s price was required to improve its cost-effectiveness, relative to SOC, and generate an ICER that was less than
$50,000 per QALY. These results were based on 20-year-old, matched data on the risk of relapse for the SOC comparator. The use
of these data likely underestimates the effectiveness of current SOC chemotherapies and was shown to be a notable source of
uncertainty in CADTH’s exploratory analyses. Therefore, the presented ICER likely represents an underestimation of the true ICER
for blinatumomab compared with SOC. Additional scenario and exploratory analyses were undertaken, which highlighted that the
uncertainty associated with the use of 20-year-old data on the risk of relapse for the SOC comparator.

The results of CADTH'’s reanalysis were restricted to adults in first complete remission and remain uncertain as multiple limitations
could not be addressed. CADTH was unable to assess the cost-effectiveness of blinatumomab compared to SOC for the full Health
Canada indication. As such, the cost effectiveness of blinatumomab for children with MRD+ Ph- BCP-ALL in first or second complete
remission and for adults in second complete remission is unknown.

Based on the sponsor’s submitted budget impact analysis, the total incremental budget impact was estimated to be $16,508,161
over three years for adults and children MDR+ Ph- BCP-ALL in hematological complete remission in Canada. CADTH identified
limitations in the sponsor’s approach for capturing the impacts of post-relapse drug costs. In the CADTH reanalysis, the total budget
impact over the 3-year horizon was $24,229,491.
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Stakeholder Input Relevant to the Economic Review

This section outlines the technical details of the pCODR Economic Guidance Panel’'s evaluation of the economic evidence that is
summarized in the executive summary. In accordance with the Disclosure of Information Guidelines for the CADTH Pan-Canadian
Oncology Drug Review, this section is not eligible for disclosure. It was provided to the pCODR Expert Review Committee (pERC) for
their deliberations and the participating drug programs for their information.
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Economic Review

This section outlines the technical details of the pCODR Economic Guidance Panel’'s evaluation of the economic evidence that is
summarized in the executive summary. In accordance with the Disclosure of Information Guidelines for the CADTH Pan-Canadian
Oncology Drug Review, this section is not eligible for disclosure. It was provided to the pCODR Expert Review Committee (pERC) for

their deliberations and the participating drug programs for their information.
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Appendix 1: Cost Comparison Table

This section outlines the technical details of the pCODR Economic Guidance Panel’'s evaluation of the economic evidence that is
summarized in the executive summary. In accordance with the Disclosure of Information Guidelines for the CADTH Pan-Canadian
Oncology Drug Review, this section is not eligible for disclosure. It was provided to the pCODR Expert Review Committee (pERC) for
their deliberations and the participating drug programs for their information.
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Appendix 2: Submission Quality

This section outlines the technical details of the pCODR Economic Guidance Panel’'s evaluation of the economic evidence that is
summarized in the executive summary. In accordance with the Disclosure of Information Guidelines for the CADTH Pan-Canadian
Oncology Drug Review, this section is not eligible for disclosure. It was provided to the pCODR Expert Review Committee (pERC) for
their deliberations and the participating drug programs for their information.
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Appendix 3: Additional Information on the Submitted Economic
Evaluation

This section outlines the technical details of the pCODR Economic Guidance Panel’'s evaluation of the economic evidence that is
summarized in the executive summary. In accordance with the Disclosure of Information Guidelines for the CADTH Pan-Canadian
Oncology Drug Review, this section is not eligible for disclosure. It was provided to the pCODR Expert Review Committee (pERC) for
their deliberations and the participating drug programs for their information.
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Appendix 4: Additional Details on the CADTH Reanalyses and
Sensitivity Analyses of the Economic Evaluation

This section outlines the technical details of the pCODR Economic Guidance Panel’'s evaluation of the economic evidence that is
summarized in the executive summary. In accordance with the Disclosure of Information Guidelines for the CADTH Pan-Canadian
Oncology Drug Review, this section is not eligible for disclosure. It was provided to the pCODR Expert Review Committee (pERC) for
their deliberations and the participating drug programs for their information.
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Appendix 5: Submitted BIA and CADTH Appraisal

This section outlines the technical details of the pCODR Economic Guidance Panel’'s evaluation of the economic evidence that is
summarized in the executive summary. In accordance with the Disclosure of Information Guidelines for the CADTH Pan-Canadian
Oncology Drug Review, this section is not eligible for disclosure. It was provided to the pCODR Expert Review Committee (pERC) for
their deliberations and the participating drug programs for their information.
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