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INTRODUCTION

According to Health Canada, rare diseases are life-threatening, debilitating or serious
and chronic conditions that affect a small number of individuals [1]. Similar to the
European Medicines Agency (EMA), Health Canada has adopted a definition of a rare
disease as one that affects fewer than 50 persons in a population of 100,000 [1,2].
Canadian policy makers have expressed concern over the cost and potential growth
INn public expenditures on orphan drugs for rare diseases (DRDs) [1,3.4].

OBJECTIVES

The primary objective of the study was to quantify the current and anticipated total
future public expenditures on DRDs in Canada. Secondary objectives were to provide
context for the results by comparing current DRD spending to: 1) the top 20 public
drug expenditures; 2) total public drug expenditures, and 3) other public and
consumer expenditures.

METHODOLOGY

Identification of DRDs

To ensure that all currently funded DRDs and those that could potentially come to
market in Canada were identified, a comprehensive search was performed. Currently
available drugs were screened from the EMA Community Register of Orphan
Medicinal Products [5] and two peer reviewed Canadian publications [6,7]. Future
pipeline drugs were screened from the Pharmaceutical Research and Manufacturers
of America (PhRMA) Medicines in Development for Rare Disease report [8]. Figure 1
shows the inclusion and exclusion criteria. Oncology drugs were excluded because
rarity does not drive drug prices in oncology [9l.
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Figure 1. Inclusion and exclusion criteria used for screening DRDs

Quantification of DRD Expenditures

Historical expenditures (2010 to 2018) for DRDs currently funded by Canadian public
drug programs were obtained from a claims database [10]. Freedom of Information
(FOI) requests were sent to each public drug program to obtain reimbursement data
for drugs funded through dedicated DRD programs, which are not included in claims
data. All historical costs were extrapolated in a linear manner to 2025.

Future expenditures for pipeline DRDs expected to reach the Canadian market were
also projected to 2025. Extrapolations were based on development phase, regulatory
success rate, expected year of public funding, prevalence, and expected weighted
average annual cost. Additional assumptions are presented in Figure 2.
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Figure 2. Assumptions used to calculate the public expenditures for the anticipated DRDs in the pipeline

The future public expenditures for currently funded and pipeline drugs were totaled
for each year to 2025. The total projected DRD costs were then compared with: 1) the
total costs for the drugs with the 20 highest Canadian public expenditures (obtained
from the historical claims data); and 2) the total public expenditures for all drugs
(sourced from the Canadian Institute for Health Information (CIHI, 2014 to 2018)
projected in a linear manner to 2025 [14].

The base case and sensitivity analyses (SA) were defined as:

1.Base case: Extrapolation of historical DRD costs + projection of DRDs with EMA or
FDA approval,

2.SA 1. Extrapolation of only historical DRD costs;

3.5A 2: Inclusion of DRDs in Phase 3 development as part of the pipeline;

4.SA 3. SA 2 + assumption of a higher HTA success rate (90%);

5.5A 4. Assumptions of a 35% confidential price reduction through manufacturer
risk-sharing mechanisms (i.e., rebates, caps, outcome-based agreements, etc.) on
the base case, SA 1, SA 2, and SA 3.

RESULTS

After removing duplicates, a total of 246 unique drugs were identified from the EMA
list and the two Canadian publications. After screening for eligibility, 44 were
determined to be DRDs approved by Health Canada. Public expenditures were
available for 32 DRDs from claims data that was supplemented with FOI requests.
Data for the remaining 12 DRDs were considered in the pipeline analysis because
they were not yet funded. After screening, 60 additional pipeline drugs not yet
approved in Canada were identified from the PhRMA list.

The total public drug plan expenditure for currently funded DRDs grew from $15
million in 2010 (11 drugs) to $79 million in 2014 (18 drugs) and $235 million in 2018 (32
drugs). From 2014 to 2018, total public drug expenditures in Canada increased from
$11.4 to $14.4 billion. Expenditures for the funded DRDs as a proportion of total public
drug expenditure increased from 0.7% In 2014 to 1.6% in 2018. The future public
expenditures (extrapolated + pipeline) are anticipated to be $280 million in 2019,
growing to $1,394 million in 2025 (Figure 3).
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Figure 3. Historical and future (extrapolated + pipeline) public expenditures on DRDs.
‘Claims data was available until Q3 for 2018 and adjusted to account for Q4

The anticipated annual expenditures for DRDs represent 1.9% of total public drug
expenditures in 2019, iIncreasing to 6.5% in 2025 (Figure 4A).

A B EPCLUSA $459
REMICADE $428
EYLEA $359
LUCENTIS $217
HUMIRA $212
REVLIMID $136
ELIQUIS $111
IMBRUVICA $100
LANTUS $98
JANUMET $08
ZEPATIER $89
XARELTO $86
JANUVIA $85
SYMBICORT $84
PROLIA $78
TRIUMEQ $62
ENBREL $61
SOLIRIS $54
GENVOYA $38

$- $100 %200 $300 %400 $500
ANNUAL EXPENDITURE IN MILLIONS
(CAD; 2018)

Figure 4A. Public DRD expenditure as a proportion Figure 4B. Top 20 public drug expenditures in 2018
of total public drug expenditure from 2020 to 2025

SA 1 projected an increase to $543 million in 2025, resulting in 2.5% of total public
drug expenditure in 2025, SA 2 projected an increase to $1,660 million in 2025,
resulting in 7.7% of total public drug expenditure in 2025; SA 3 projected an increase
to $2,061 million in 2025, resulting in 9.6% of total public drug expenditure in 2025. In
SA 4 (35% confidential price reduction) the public expenditure ranged from $353 to
$1,530 million, representing 1.6% to 7.1% of total public drug expenditure in 2025.

While the per patient cost of DRDs seems exorbitant compared with the costs of
drugs for common conditions, the overall public expenditure for DRDs is minimal
when placed in context with other public and consumer expenditures. Of the top 20
public drug expenditures in 2018, only one DRD was part of the list (Figure 4B). The
total cost of other medications for non-rare conditions vastly exceeded the cost of
this DRD. Similarly, common Canadian government and consumer spending
eclipses public DRD spending (Figure 5).
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Figure 5. Comparison of the public DRD expenditure to other government and consumer expenditures

DISCUSSION & CONCLUSION

To our knowledge, this is the first study reporting on the potential future total costs
of DRDs in Canada using comprehensive projection methods to 2025. Despite the
robust methodology, there are limitations with estimating what will occur Iin the
future. Nevertheless, the calculations were conservative for the following reasons:

1.A higher number of new DRDs were projected to enter the market relative to the
last decade;

2. The cost of each pipeline DRD was forecasted independently of other drugs for
the same indication that might share the same market;

3. The analysis was conducted using public list pricing;

4. The analysis only accounted for drug costs and did not consider other healthcare
expenditures that would be avoided with DRDs (i.e., cost-offsets).

Studies examining the cost and value of DRDs are particularly pertinent given the
current policy climate in Canada, including the federal government's recent
announcement of dedicated funding for a national strategy for DRDs [22]. Concerns
regarding unsustainable growth in Canadian public drug expenditures driven by
DRDs may not be justified. In the highest cost scenario, where HTA success rates
were set to 90%, the total cost of DRDs was 9.6% of the total public drug expenditure
in 2025. The results of this study provide important information about the cost of
DRDs within the broader context of public health care expenditures and Canadian
consumer choices. This analysis can be used to inform future evidence-based
discussions about the funding of DRDs in Canada.
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