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About the PMPRB

The Patented Medicine Prices Review Board
(PMPRB) is an independent quasi-judicial body
established by Parliament in 1987. The PMPRB has
a dual regulatory and reporting mandate: to ensure
that prices at which patentees sell their patented
medicines in Canada are not excessive; and to
report on pharmaceutical trends of all medicines
and on research and development spending by
patentees.

The NPDUIS Initiative

The National Prescription Drug Utilization Information
System (NPDUIS) is a research initiative established
by federal, provincial, and territorial Ministers

of Health in September 2001. It is a partnership
between the PMPRB and the Canadian Institute for
Health Information (CIHID).

Pursuant to section 90 of the Patent Act, the
PMPRB has the mandate to conduct analysis that
provides decision makers with critical information
and intelligence on price, utilization, and cost trends
so that Canada’s health care system has more
comprehensive and accurate information on how
medicines are being used and on sources of

cost pressures.

The specific research priorities and methodologies
for NPDUIS are established with the guidance of
the NPDUIS Advisory Committee and reflect the
priorities of the participating jurisdictions, as identified
in the NPDUIS Research Agenda. The Advisory
Committee is composed of representatives from
public drug plans in British Columbia, Alberta,
Saskatchewan, Manitoba, Ontario, New Brunswick,
Nova Scotia, Prince Edward Island, Newfoundland
and Labrador, Yukon, the Non-Insured Health Benefits
Program (NIHB), and Health Canada. It also includes
observers from CIHI, the Canadian Agency for Drugs
and Technologies in Health (CADTH), the Ministére
de la Santé et des Services sociaux du Québec
(MSSS), and the pan-Canadian Pharmaceutical
Alliance (pCPA) Office.
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priorities, data, statements, and opinions expressed
or reflected in NPDUIS reports do not represent
the position of the PMPRB with respect to any
regulatory matter. NPDUIS reports do not contain
information that is confidential or privileged under
sections 87 and 88 of the Patent Act, and the
mention of a medicine in a NPDUIS report is not
and should not be understood as an admission or
denial that the medicine is subject to filings under
sections 80, 81, or 82 of the Patent Act or that its
price is or is not excessive under section 85 of the
Patent Act.

Although this information is based in part on data
provided under license from the IQVIA MIDAS™
Database, the statements, findings, conclusions,
views, and opinions expressed in this report

are exclusively those of the PMPRB and are not
attributable to IQVIA.
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EXECUTIVE
SUMMARY

This is the third edition of the PMPRB’s Meds Entry Watch report, which explores the market
entry dynamics of new medicines within a Canadian and international context. Building

on the retrospective analysis of trends since 2009, this report focuses on medicines that
received first-time market approval through the US Food and Drug Administration (FDA), the
European Medicines Agency (EMA), and/or Health Canada in 2016 and 2017, and analyzes
their uptake, pricing, sales, and availability as of the last quarter of 2017 (Q4-2017). This
edition includes a new section on biosimilar medicines approved between 2006 and 2017.

The information in this publication informs decision

The IQVIA MIDAS™ Database was the primary source makers, researchers, and patients of the evolving
for the sales and list prices of new medicines in market dynamics of emerging health therapies in
Canadian and international markets, as well as for the Canadian and international markets.

quantity sold.

International markets examined include the
Organisation for Economic Co-operation and
Development (OECD) members, with a focus on the
seven countries the PMPRB considers in reviewing
the prices of patented medicines (PMPRB7Y): France,
Germany, Italy, Sweden, Switzerland, the United
Kingdom (UK), and the United States (US).
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Key Findings

(A) Trends in New Medicine Launches,

o

2009 to 2016

Important new medicines have been
launched since 2009, accounting for
approximately 30% of brand-name medicine
sales in Canada by 2017.

From 2009 to 2016, slightly less than half
(48%) of all new medicines were launched
in Canada, in line with the OECD median
(43%) but behind all PMPRB7 countries,
many of which have lower average patented
medicine prices.

The share of new medicine sales in Canada
was comparatively high (94%), suggesting
that the important, higher-selling medicines
were launched.

Orphan medicines are increasingly
dominating the market, accounting for 42%
of new launches in 2016 and 45% in 2017, a
significant increase from the 33% average
share between 2009 and 2014.

Over one quarter of the new medicines

in 2016 and 2017 were developed for the
treatment of cancer and many came with a
high cost, averaging approximately $13,700
for a 28-day treatment.

The majority of non-oncology medicines
launched in 2016 and 2017 were high-cost,
with 31 of the 37 with available treatment
costs exceeding $10,000 annually. These
preliminary results suggest that lower-cost
medicines may become the exception rather
than norm for new launches.

(B) 2016 New Medicine Launches

Fewer new medicines were launched in 2016.

o

31 new medicines received market approval
through the FDA, the EMA, and/or Health
Canada in 2016, significantly fewer than in
2015 and less than the average annual rate of
35 medicines launched from 2009 to 2014.

Of the new medicines launched in 2016,

13 (42%) received an orphan designation
from the FDA and/or the EMA, consistent
with an increasing trend observed over the
last several years.

PATENTED MEDICINE PRICES REVIEW BOARD

13 of the new launches were classified as
biologics and 5 were oncology products.

Many new medicines came with a high cost:

4 were oncology medicines with costs
exceeding $5,000 per 28-day treatment and
13 were non-oncology medicines with annual
costs exceeding $10,000.

Of the 8 new medicines assessed by the
PMPRB, only 1 demonstrated more than a
slight therapeutic improvement.

Fewer medicines were launched in Canada
than in the US and Europe in 2016, although
Canada compared favourably to the OECD in
terms of sales.

o

15 of the 31 new medicines launched in
2016 were approved for sale in Canada by
Q4-2017, compared to 23 approved by the
FDA and 22 by the EMA.

7 of the 15 approved medicines recorded
sales in Canada by the end of Q4-2017,
placing Canada 11th in the OECD, lower than
almost all PMPRB7 countries.

These 7 medicines represented 82% of
total sales for new launches in the OECD,
suggesting that the higher-selling medicines
were among those approved in Canada.

Antivirals for hepatitis C accounted for
the majority of the sales of new medicines
launched in 2016.

o

Overall, sales for new medicines were
highly concentrated, with antivirals to treat
hepatitis C making up over 66% of new
medicine sales in Canada and the PMPRB7
in Q4-2017.

An antiviral for hepatitis C was the top-
selling new medicine in Q4-2017, accounting
for 52% of new medicine sales in Canada
and the PMPRB7.

NATIONAL PRESCRIPTION DRUG UTILIZATION INFORMATION SYSTEM
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(C) 2017 New Medicine Launches

A greater than average number of new
medicines were launched in 2017, many of
which were higher-cost medicines.

o

o

o

51 new medicines received market approval
through the FDA, the EMA, and/or Health
Canada in 2017, significantly more than

in 2016.

Nearly half (23) of the new launches
received an orphan designation from the
FDA and/or the EMA.

18 of the new launches were classified as
biologics and 17 were oncology medicines.

Based on preliminary results, 18 of the

20 non-oncology medicines with available
prices had treatment costs that exceeded
$10,000 annually, and all oncology
medicines had costs that exceeded $5,000
for a 28-day treatment.

PATENTED MEDICINE PRICES REVIEW BOARD

(D) Biosimilar Market

Canada lags behind Europe in terms of
biosimilar availability and uptake.

O Health Canada approved less than half (6)
of the 14 biosimilar medicines available in
international markets, lagging behind the
EMA (13).

O Europe generally has earlier approval dates
for the first biosimilar of a biologic, as well
as earlier first sales.

O While there have been great successes in
the European market in terms of the uptake
and pricing of these medicines, biosimilars
are often priced higher in Canada and their
uptake is relatively modest.

The next edition of this publication will build on
this analysis to provide further insight into the
medicines introduced in 2017 and identify new
medicines approved in 2018.
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INTRODUCTION

Meds Entry Watch is an annual PMPRB publication that explores the dynamics of new

medicines entering Canadian and international markets, providing information on their

availability, launch timing, market penetration, sales, and prices.

This report builds on the two previous editions

to provide a broader retrospective analysis of
medicines that have entered the market since 2009,
and offers a detailed analysis of the new medicines
approved in 2016 along with a preliminary examination
of those approved in 2017. New medicines are
identified for each year based on their first date

of market approval by the US Food and Drug
Administration (FDA), the European Medicines
Agency (EMA), and/or Health Canada.

This issue of Meds Entry Watch also features a new
section highlighting the emerging market for
biosimilars. It reports on biosimilar availability,
uptake, and pricing, and compares these findings
with the international experience.

PATENTED MEDICINE PRICES REVIEW BOARD

The report consists of four main parts: Part A
provides a high-level review of longer-term trends
from 2009 to 2016; Part B focuses on medicines
that received market approval in 2016; Part C
presents a preliminary analysis of the medicines
approved in 2017; and Part D examines the
approvals of biosimilars in Canada and the PMPRB7
since 2006.

This publication informs decision makers,
researchers, and patients of emerging health
therapies in Canadian and international
pharmaceutical markets.

NATIONAL PRESCRIPTION DRUG UTILIZATION INFORMATION SYSTEM
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METHODS

This report analyzes new medicines that received
initial market approval through the FDA, the EMA,
and/or Health Canada in 2016 and 2017. For the
purpose of this study, new medicines are reported
at the medicinal ingredient level. A new medicine
was considered to be launched during the calendar
year it received first-time market authorization from
any of these regulatory bodies, even if it was not
yet approved for reimbursement or if there were
no recorded sales in the available data. Using these
criteria, 31 new medicines were identified for the
2016 analysis in Section B and 51 were identified
for the preliminary analysis of 2017 medicines in
Section C. The approval of these medicines in
Canadian and international markets was assessed
as of the end of 2017.

International markets examined include the
Organisation for Economic Co-operation and
Development (OECD) members, with a focus on the
seven countries the PMPRB considers in reviewing
the prices of patented medicines (PMPRB7): France,
Germany, Italy, Sweden, Switzerland, the United
Kingdom (UK), and the United States (US).

The IQVIA MIDAS™ Database (all rights reserved)
was the main data source for the sales and list
prices of new medicines in Canadian and international
markets, as well as the number of units sold.
MIDAS™ data reflects the national retail and hospital
sectors of each country, including payers in all market
segments (public, private, and out-of-pocket). Sales
and volume data encompass all versions of a
substance available in a particular country, produced
by any manufacturer in any strength and form. For
more information on the MIDAS™ Database and
other NPDUIS source materials, see the Reference
Documents section of the Analytical Studies page
on the PMPRB website.

PATENTED MEDICINE PRICES REVIEW BOARD

Canadian prices were based on MIDAS™ data, if
available; otherwise, they were taken from publicly
available results of the Common Drug Review (CDR)
or pan-Canadian Oncology Drug Review (pCODR)
processes published by the Canadian Agency

for Drugs and Technologies in Health (CADTH).
Treatment costs were calculated using Canadian

list prices where possible; if not, the foreign

median price or available foreign price was used.
Information on dosing regimens was taken from the
product monographs published by Health Canada,
or from the FDA or EMA if not available. All medicines
were reviewed as of Q3-2018.

Prices and foreign-to-Canadian price ratios were
reported for the highest-selling form and strength
of each medicine in Canada, or in the PMPRB7 if
no Canadian prices were available at the time of
the analysis. The bilateral price ratios presented

in this report are expressed as an index with the
Canadian price set to a value of one and the
international measures reported relative to this
value. For example, a result above one indicates a
correspondingly higher average price in the specific
foreign market. For more details on how foreign-
to-Canadian price ratios are calculated, see the
Reference Documents section of the Analytical
Studies page on the PMPRB website.

Prices and sales available in foreign currencies were
converted into Canadian dollars using the 12-month
or 3-month average exchange rate for the year or
quarter, respectively.

Historical results for the period from 2009 to 2014
were based on the methodology employed in the
first issue of Meds Entry Watch, which identified
new medicines based on the date of first recorded
sales in the MIDAS™ Database. This change in
methodology is not expected to have a meaningful
impact on the overall results.
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LIMITATIONS

New medicines were selected for analysis based
on their date of market approval by the FDA, the
EMA, and/or Health Canada; however, some may
have an earlier approval date in other international
markets. In addition, the medicines included in this
analysis do not necessarily represent all of those
introduced in 2016 and 2017, as other national
regulatory bodies not examined in this report may
have approved additional medicines. Nevertheless,
this should have a very limited effect on the results,
as the FDA and EMA are major regulatory bodies
representing very large international markets

and have regulatory approaches similar to those

in Canada.

This report reflects the initial market penetration

of these new medicines, and their availability and
uptake are expected to increase in subsequent
years. The availability of a new medicine in a given
country at any point in time is influenced by a variety
of factors including the manufacturer’s decision to
launch, as well as the timing of that decision; the
regulatory approval process in place; and the existing
market dynamics. The availability of biosimilar
medicines also depends on the length of the remaining
patent protection for the reference biologic, as well
as data exclusivity and any related patent litigation,
which may extend the time between approval and
the date of first sales.

Market approval through the EMA does not
necessarily mean that the medicine is available in
any given European country. Likewise, medicines
approved through the FDA or Health Canada may
not necessarily be reimbursed and/or have any
recorded sales.

PATENTED MEDICINE PRICES REVIEW BOARD

Medicines with low sales may not be reported in
the IQVIA MIDAS™ Database, and thus, the sales of
new medicines in any given country may be slightly
under-reported. However, as the effect is expected
to be relatively consistent across all markets,

this should have only a minimal impact on the
overall findings.

Canadian and international sales and prices are
based on manufacturer list prices as reported in the
MIDAS™ Database, and according to IQVIA do not
capture price rebates, managed entry agreements
(also known as product listing agreements), or
patient access schemes. The methodology used

by MIDAS™ for estimating medicine prices

varies by country, depending on data availability,
and may include assumed regulated margins
and/or markups.

Publicly available prices from the Canadian Agency
for Drugs and Technologies in Health (CADTH)
are based on the manufacturers’ submitted prices,
which may differ upon market entry.

Aggregated international sales and pricing data are
heavily skewed towards the United States due to

its relatively large population, and as a result, the
ranking of medicines by international sales generally
reflects the order of sales in the US.

The assessment of medicine availability in Canada
does not consider non-marketed medicines
available through programs that authorize the sale
of medicines in exceptional circumstances, such as
the Special Access Programme in Canada (SAP).

NATIONAL PRESCRIPTION DRUG UTILIZATION INFORMATION SYSTEM
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TRENDS IN NEW MEDICINE
LAUNCHES, 2009-2016

New medicines launched since 2009 accounted for almost one third of brand-name sales by

Q4-2017, with the share of orphan and cancer medicines increasing in recent years. Nearly
half of the medicines launched from 2009 to 2016 had recorded Canadian sales by Q4-2017,
placing Canada 13th in the OECD and behind all PMPRB7 countries, many of which have
lower average patented medicine prices. Despite this, Canada ranked sixth in terms of the

share of total new medicine sales, which suggests that many of the top-selling medicines

were approved by Health Canada.

In 2016, 31 new medicines received first-time market
approval through the FDA, the EMA, and/or Health
Canada, slightly fewer than the yearly average of

35 reported from 2009 to 2014 (Figure A1). Close
to half (13) of these medicines received an orphan
designation from the FDA and/or EMA, higher than
the 33% average share from 2009 to 2014.

In contrast, 2017 was a very active year in terms of
market approvals, with 51 new medicines approved
through the FDA, the EMA, and/or Health Canada.
Nearly half (23) of these medicines received an orphan
designation, while one third (17) were approved for
cancer indications, continuing the increasing trend
observed over the last several years.

PATENTED MEDICINE PRICES REVIEW BOARD

The mix of therapeutic classes among new medicines
has shifted over time, with a higher representation
of antineoplastic agents, antivirals, and blood
coagulation medicines in 2015-2017 compared

to 2009-2014. The number of approvals has also
increased for central nervous system medicines,
ophthalmologicals, antithrombotic agents, and non-
steroidal products for inflammatory skin disorders.
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New medicines launched in Canada and the PMPRB7*, 2009 to 2017
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Share of orphan medicines 33% 54% 42% 45%
Share of oncology medicines 20% 34% 16% 33%

Note: New medicines launched between 2009 and 2014 were identified based on the date of first reported sales, while those reported for 2015 onward
were determined based on the date of first-time market approval by the US Food and Drug Administration, the European Medicines Agency,

and/or Health Canada.

* France, Germany, Italy, Sweden, Switzerland, the United Kingdom, and the United States.
Data source: IQVIA MIDAS™ Database, 2009 to 2014 (all rights reserved); US Food and Drug Administration, European Medicines Agency,

and Health Canada databases.

New medicines have had a steep year-over-year
uptake in sales. By Q4-2017, those launched between
2009 and 2016 accounted for 30% of the total
brand-name pharmaceutical market in Canada and
internationally (Figure A2).

In any given year, the impact of new medicines on
pharmaceutical sales depends on their number and
therapeutic relevance. For example, the new direct-
acting antivirals (DAASs) for hepatitis C launched

in 2014 continue to have a high impact on sales,
accounting for one fifth of the new medicine share
of the brand-name pharmaceutical market by
Q4-2017.

PATENTED MEDICINE PRICES REVIEW BOARD

For Canada and the PMPRB7, the sales of medicines
that received market approval in 2016 accounted
for 2.3% of all pharmaceutical sales in Q4-2017 and
were strongly driven by the introduction of new
DAA treatments.

NATIONAL PRESCRIPTION DRUG UTILIZATION INFORMATION SYSTEM
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FIGURE A2 New medicine cumulative share of all brand-name medicine sales by launch year
(2009 to 2016), Canada and the PMPRB7*
(a) CANADA AND THE PMPRB?7 (b) CANADA
35%
® New medicine share of sales
30% 29.6%
3.8%
25% 2.2%
4.5%
20%
17.3%
[ 3.7%
15%
2.8%
10% 5.3%
1.7%
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0% 0-4% 1.3% 5.6%
0%

Q4-
2009 2010 2011 2012 2013 2014 2015 2016 2017 2017

W 2009 M 2010

W 201 2012

Q4-
2009 2010 2011 2012 2013 2014 2015 2016 2017 2017

W 2013 2014 2015 W 2016

Note: New medicines launched between 2009 and 2014 were identified based on the date of first reported sales, while those reported for 2015 onward
were determined based on the date of first-time market approval by the US Food and Drug Administration, the European Medicines Agency,

and/or Health Canada.

* France, Germany, Italy, Sweden, Switzerland, the United Kingdom, and the United States.

Data source: IQVIA MIDAS™ Database, 2009 to 2017. All rights reserved.

Of the 284 medicines launched in Canada and the
PMPRB7 from 2009 to 2016, 48% had recorded
sales in Canada by Q4-2017 (Figure A3). While this
represented a greater share than the OECD median
of 43%, it was less than all PMPRB7 countries,
including many that have lower average list prices
for patented medicines (PMPRB 2018a). Canada
ranked sixth in terms of the share of OECD sales

PATENTED MEDICINE PRICES REVIEW BOARD

of these medicines in Q4-2017. The new medicines
launched in Canada accounted for 94% of the OECD
sales of all new medicines analyzed, which was
significantly higher than the OECD median of 83%
and more in line with the PMPRB7. This suggests
that many of the higher-selling new medicines were
launched in Canada, which may have been partially
influenced by Canada’s proximity to the US market.

NATIONAL PRESCRIPTION DRUG UTILIZATION INFORMATION SYSTEM
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FIGURE A3 Share of new medicines launched in Canada and the PMPRB7* from 2009 to 2016
with available sales, and their respective share of OECD sales, by country, Q4-2017

Share of new medicines with sales Share of total OECD new medicine sales
100% 80% 60% 40% 20% 0% 0% 20% 40% 60% 80% 100%
79% us 99%
66% UK 97%
64% GER 92%
60% ITA 96%
58% SWE 95%
58% AUT 94%
57% ESP 92%
I PMPRB7 56% NOR 93%
51% FRA I 83%
50% FIN 89%
49% SWI 94%
49% PRT 88%
48% CAN 94%
47% BEL 90%
a4% JPN I 83%

43 I VK I 72%
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20 N UX I 51%
19% I GRC I 39%
OECD median|=43% 18% I NZ_L I 44% OECD median |= 83%
15% I ST I 34%

Note: New medicines launched between 2009 and 2014 were identified based on the date of first reported sales, while those reported for 2015 onward
were determined based on the date of first-time market approval by the US Food and Drug Administration, the European Medicines Agency,
and/or Health Canada.

Sales are based on manufacturer list prices and include sales for all OECD countries.

* France, Germany, Italy, Sweden, Switzerland, the United Kingdom, and the United States.

Data source: IQVIA MIDAS™ Database, 2017. All rights reserved.
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NEW MEDICINE
LAUNCHES, 2016

While fewer medicines were approved for market in Canada, Europe, and the United States

in 2016 than in previous years, over half had high treatment costs. Of the new medicines

assessed by the PMPRB, none offered a notable therapeutic improvement over existing

therapies.

By the end of 2017, approximately half (15) of the
31 new medicines launched in 2016 were approved
in Canada. Both the FDA and the EMA, which
represent two of the largest international markets,
approved more new medicines than Canada, 23
and 22, respectively, but relatively fewer than in
previous years (Figure B1).

Of the 15 medicines approved in Canada, 7 had
sales data available in MIDAS™ by Q4-2017. This
placed Canada 11th in the OECD in terms of the
number of new medicines sold and 10th in terms
of the corresponding OECD sales of these new
medicines, at 82%. The US market, which ranked
first among all OECD countries, recorded sales for
18 of the medicines approved in 2016, representing
98% of the OECD sales. These results reflect the
initial market penetration, and the availability

and uptake in sales for these new medicines are
expected to increase in subsequent years.

PATENTED MEDICINE PRICES REVIEW BOARD

Although new medicines launched in Canada

and the PMPRB7 in 2016 covered a wide range

of therapeutic classes, their sales were highly
concentrated. Ten of the 31 medicines, representing
the top four therapeutic classes, accounted for over
90% of all 2016 new medicine sales in Canada and
the PMPRB7 by Q4-2017. Two medicines used in
the treatment of hepatitis C, Epclusa and Zepatier,
together made up 66% of these sales. Only 5 of the
31 new medicines were approved for treatment of
cancer, which is a significant decrease from the
34% share in 2015.
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FIGURE B1 Number of 2016 new medicines with market approval and their share of OECD sales
as of Q4-2017

Number of 2016 new medicines with market approval
40
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New medicines approved in 2016 and with Corresponding share of OECD sales
available sales as of @Q4-2017 for new medicines, Q4-2017
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Note: Based on medicines that received market approval through the US Food and Drug Administration (FDA), the European Medicines Agency (EMA),
and/or Health Canada in 2016 with recorded sales data as of Q4-2017.
Sales are based on manufacturer list prices and include sales for the selected new medicines in all OECD countries.
Data source: IQVIA MIDAS™ Database, 2017 (all rights reserved); US Food and Drug Administration, European Medicines Agency, and Health Canada databases.
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As illustrated, nearly half (13) of the 2016 new
medicines received an orphan designation from
the FDA and/or the EMA, and an equal number
were biologics. Fewer new cancer medicines were
approved in 2016 than in 2015.
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Data source: US Food and Drug Administration, European Medicines
Agency, and Health Canada databases.

Table B1 lists the new medicines launched in 2016.
For each medicine, the country with the first
reported sales is given, along with the availability in
Canada, the share of sales in Q4-2017, and the
prices and corresponding treatment costs!. Prices are
reported for the highest-selling form and strength
of each medicine at the time of the analysis.

Many new medicines came with a high treatment
cost: four oncology medicines had costs exceeding
$5,000 for a 28-day regimen; and 13 non-oncology
medicines had costs exceeding $10,000 per year.
In fact, some far exceeded these benchmarks:

the average 28-day treatment cost for oncology
medicines was approximately $10,900; while

the treatment costs for non-oncology medicines
were more varied, with five medicines exceeding
$100,000 annually.

As observed in previous editions of Meds Entry
Watch, Canadian list prices for new medicines at
introduction are generally in line with those observed
in European markets and considerably below those
in the US. Note that this relationship may change, as
other PMPRB reporting has shown that the foreign
prices of some of the top-selling medicines have
declined over time while the Canadian prices have
increased slightly, which may explain the relatively
high patented prices in Canada (PMPRB 2016, 2018b).
Appendix | provides the bilateral foreign-to-Canadian
price ratios for new medicines launched in Canada
and the PMPRB?7 in 2016.

1. For more detailed supplementary information regarding the indication and manufacturer of each of the 2016 new medicines, see the Meds Entry Watch

publication section of the Analytical Studies page on the PMPRB website.
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Tables B2 and B3 focus on the new medicines
approved for market in Canada. Table B2 provides an
overview of the assessments and recommendations
for these medicines, while Table B3 provides further
details on the pharmacoeconomic assessments
conducted by CADTH through the Common Drug
Review (CDR) and the pan-Canadian Oncology
Drug Review (pCODR).

Of the medicines launched in 2016, only half were
authorized for market in Canada by the end of 2017.
By the third quarter of 2018, only 12 had received
CADTH recommendations for public reimbursement
of which 7 had completed pan-Canadian
Pharmaceutical Alliance (pCPA) negotiations and
five others had negotiations underway.

The nine non-oncology medicines reviewed by
the CDR received a recommendation to reimburse
with clinical criteria and/or conditions, and the
three oncology medicines reviewed by pCODR
were recommended for funding on the condition
that their cost effectiveness be improved to an
acceptable level.

The scientific review conducted by the PMPRB’s
Human Drug Advisory Panel (HDAP) found that
only 1 of the 15 new medicines, obeticholic acid
(Ocaliva), offered a moderate improvement over
comparator medicines, while 7 were deemed to
offer slight or no improvement. The remaining
seven medicines had not been reported to the
PMPRB or their level of therapeutic improvement
had not yet been assessed and made publicly
available as of Q3-20182.

A review of the private drug plan data reveals

that over half (8) of the 15 new medicines were
reimbursed by at least one private drug plan by the
end of 2017. However, these are preliminary results,
and their interpretation is limited. For example, if
the approval date in Canada was near the end of
the 2017 calendar year, the uptake in private plans
may only have occurred in 2018 and would not be
reflected in these results.

Table B3 reports information related to the results
of the health technology assessments: the
indications assessed; the recommended condition
for reimbursement; the primary evaluation; the
range of reported incremental cost-effectiveness
ratios (ICER) reported; and the price reduction
required for the medicine to achieve an ICER of
$50,000 per quality-adjusted life year (QALY). The
results suggest that most new medicines launched
in Canada are not cost-effective at their submitted
prices, and the vast majority of these medicines
were approved on the condition that their price be
reduced. At the high end of the reported range,
the price of some medicines would need to be
decreased by more than 95% in order to achieve an
ICER of $50,000 per QALY.

2. Assessments are posted on the PMPRB website when they are completed. For updated information see the New Patented Medicines Reported to PMPRB webpage.

PATENTED MEDICINE PRICES REVIEW BOARD
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TABLE B2 Assessments, recommendations, and reimbursement decisions for 2016 new medicines launched

in Canada by Q4-2017

Note: Non-oncology medicines were assessed through CADTH’s Common Drug Review process, while oncology medicines were assessed through the
pan-Canadian Oncology Drug Review (pCODR) process. All cancer medicines assessed by pCODR received a recommendation of “funding conditional
on cost-effectiveness being improved.”

Level 2 of the Anatomical Classification of Pharmaceutical Products, as reported in MIDAS™.

B: biologic; C: cancer; O: orphan medicines.

Initial or final recommendation issued as of Q3-2018.

As of Q3-2018.

* This medicine has not yet been reported to the PMPRB or its level of therapeutic improvement has not yet been assessed and made publicly available

by Q3-2018.

Data source: IQVIA Private Drug Plan database, 2017; Health Canada Notice of Compliance database; PMPRB New Patented Medicines database;

Canadian Agency for Drugs and Technologies in Health (CADTH) reports; pan-Canadian Pharmaceutical Alliance (pCPA) reports.

Velpatasvir (Epclusa) Jul-16
Grazoprevir, elbasvir (Zepatier) Jan-16
N7 Nusinersen sodium (Spinraza)© Jun-17 *x
D5 Ixekizumab (Taltz)B May-16
Atezolizumab (Tecentrig)B< Apr-17 ]
L1 Olaratumab (Lartruvo)BCO Nov-17 o
Venetoclax (Venclexta)©© Sep-16
S1 Lifitegrast (Xiidra) Dec-17 *x
A5 Obeticholic acid (Ocaliva)® May-17 - -
N3 Brivaracetam (Brivlera) Mar-16 - -
. Albutrepenonacog alfa (Idelvion)B© Jan-16 o
Lonoctocog alfa (Afstyla)B Dec-16 o
R3  Reslizumab (Cingair)B Jul16 - [ ]
A16 Migalastat (Galafold)© Sep-17 * [ ]
J5 Asunaprevir (Sunvepra) Mar-16 -

w o *

*
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Summary of Common Drug Review and pan-Canadian Oncology Drug Review assessments for
2016 new medicines approved in Canada by Q4-2017

Medicine (trade name)*

Velpatasvir (Epclusa)
Grazoprevir, elbasvir (Zepatier)

Nusinersen sodium (Spinraza)©

Ixekizumab (Taltz)B

Obeticholic acid (Ocaliva)®

Brivaracetam (Brivlera)

Reslizumab (Cingair)B

Migalastat (Galafold)®

Asunaprevir (Sunvepra)

Atezolizumab (Tecentrig)B<

Olaratumab (Lartruvo)BCO

Venetoclax (Venclexta)©:©

Date of
recommendation*

Oct-16

May-16

Dec-17

Oct-16

Aug-18

Jul-17

Jan-17

Mar-17

Jan-18

Jul-16

Jun-18

Apr-18

Mar-18

Indication

Hepatitis C, chronic

Hepatitis C, chronic

Spinal muscular
atrophy

Psoriasis, moderate
to severe plaque

Arthritis, psoriatic
Primary biliary
cholangitis

Epilepsy, partial-onset
seizures

Asthma, eosinophilic

Fabry disease

Hepatitis C, chronic

Non-small cell lung
cancer

Advanced soft tissue
sarcoma (STS)

Chronic lymphocytic
leukemia

Conditional
on price!

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Type of
evaluation

(primary)$

CUA
CUA

CUA

CUA

CUA

CMA

CUA/CMA

CUA

CUA

CUA/CEA

CUA/CEA

CUA/CEA

Incremental cost-
effectiveness
ratio (ICER) ($)

>50,000 to
>140,000
per QALY

>60,000 per
QALY

7,400,000 to
24,400,000
per QALY

119,564 to 393,762
per QALY

74,949 to 393,762
per QALY

118,341 to 218,310
per QALY

NA

888,000 to
1,200,000
per QALY
200,487 to
55,935,921
per QALY

NA

215,028 to 644,071
per QALY

224,817 to
263,340 per QALY

139,074 to
1,474,649
per QALY

Price
reduction
range
(50,000 per
QALY)

26%-44%

Substantial**

27%-55%

63%

50%-70%

95%

Substantial

Note: The type of evaluation and the incremental cost-effectiveness ratio (ICER) are based on the CDR estimate (base case) and the pCODR Economic
Guidance Panel (EGP) evaluations. The table reports the low-bound and high-bound range estimated for all comparators and conditions analyzed.

Cost-utility analysis (CUA) and cost-effectiveness analysis (CEA) evaluations are provided as a range per quality-adjusted life year (QALY).

Additional information can be accessed at https:/www.cadth.ca.

W o+

*

B: biologic; C: cancer; O: orphan medicines.

Initial or final recommendation issued as of Q3-2018.

Price was explicitly defined as a condition for reimbursement.
CUA: cost-utility analysis; CMA: cost-minimization analysis; CEA: cost-effectiveness analysis.
* Under a scenario of a 95% price reduction for nusinersen, incremental cost-utility ratios (ICURs) still exceed $400,000 per QALY.

Data source: Canadian Agency for Drugs and Technologies in Health (CADTH) reports.

Some of the medicines approved in 2016 are in
pre-registration or undergoing Phase Il clinical trials
for additional indications, and thus have the potential
for greater market penetration in the future. Of the

31 new medicines approved in 2016, 9 were in

PATENTED MEDICINE PRICES REVIEW BOARD

Phase Il clinical trials or pre-registration for additional
indications in Canada or the PMPRB7 countries as
of Q3-2018 (Table B4). This included 4 of the 15
medicines approved in Canada by Q4-2017.
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Medicine

Approved in Canada

AtezolizumabBC<

IxekizumabB

Obeticholic acid®

Venetoclax©©

Not yet approved in Canada, @4-2017

Betulae cortex
dry extract

Nalotimagene
carmaleucelBC€O

Pimavanserin

Pitolisant®

Rucaparib©0

Therapeutic
area

Oncology

Immunology;
musculoskeletal
disorders

Gastrointestinal

Oncology

Dermatology

Immunology

Central nervous
system

Central nervous
system

Oncology

Marketed indications

Non-small cell lung cancer,
metastatic transitional
(urothelial) tract cancer

Plaque psoriasis (psoriasis
vulgaris), psoriatic arthritis

Primary biliary cirrhosis

Relapsed chronic
lymphocytic leukemia
(CLL), refractory chronic
lymphocytic leukemia (CLL)

Wounds

Hematopoietic stem cell
transplantation

Psychosis

Narcolepsy

Fallopian tube cancer,
epithelial ovarian cancer,
metastatic ovarian cancer,
peritoneal cancer

Pipeline indications for new medicines approved in 2016, Q3-2018

Pipeline indications

Metastatic melanoma, breast cancer, metastatic breast
cancer, renal cell carcinoma, fallopian tube cancer, muscle
invasive bladder cancer, peritoneal cancer, epithelial ovarian
cancer, head and neck cancer squamous cell carcinoma,
squamous non-small cell lung cancer, metastatic hormone
refractory (castration resistant, androgen-independent)
prostate cancer, metastatic hepatocellular carcinoma, small
cell lung cancer

Axial spondyloarthritis

Non-alcoholic steatohepatitis
Acute myelocytic leukemia

Acute myelocytic leukemia, mantle cell lymphoma, refractory
multiple myeloma, relapsed multiple myeloma, chronic
lymphocytic leukemia (CLL)

Epidermolysis bullosa
Leukemias
Schizophrenia, dementia

Cataplexy

Metastatic hormone refractory (castration resistant,
androgen-independent) prostate cancer

Phase

Phase Ill

Pre-registration
(EU, US)

Phase Il
Pre-registration
s

Phase Ill

Phase Il

Phase Ill

Phase Il

Phase Il

Phase Ill

Data source: GlobalData, 2017.
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NEW MEDICINE
LAUNCHES, 2017

A greater than average number of new medicines were approved in Canada, Europe, and

the United States in 2017. Nearly half received an orphan designation, and many were

biologics and/or oncology medicines. Treatment costs continued to be high, with one new

orphan medicine introduced at an annual cost of close to one million dollars.

In 2017, 51 new medicines received first-time market
approval through the FDA, the EMA, and/or Health
Canada, significantly more than in 2016 and higher
than the yearly average of 35 from 2009 to 2014.
As of the third quarter of 2018, Canada had approved
almost half (23) of these new launches, trailing
behind the EMA (29) and the FDA (49) (Figure C1).

By Q4-2017, 34 new medicines had available sales in
Europe, the US, and/or Canada. Over three quarters
(28) of these had treatment costs exceeding
$10,000 per year. Table C1 provides a full list of the

51 new medicines launched in 2017 along with the
country with first reported sales, the availability in
Canada, and the prices and treatment costs where
available3. Note that this information reflects the
early availability and uptake of these medicines in
the markets analyzed. Prices are reported for the
highest-selling form and strength of each medicine.

The next edition of Meds Entry Watch will provide
a more detailed analysis of the new medicines
launched in 2017.

Number of 2017 medicines with market approval, @3-2018

49 Total: 51
50
40
30 29
23
20
10
O L 1 1 1
FDA EMA Health Canada

Note: Based on medicines that received market approval through the US Food and Drug Administration (FDA), the European Medicines Agency (EMA)

and/or Health Canada in 2017.

Data source: US Food and Drug Administration, European Medicines Agency, and Health Canada databases.

3. For more detailed supplementary information regarding the indication and manufacturer of each of the 2017 new medicines, see the Meds Entry Watch

publication section of the Analytical Studies page on the PMPRB website.
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BIOSIMILAR
MARKET, 2006-2017

Over the last decade, a growing number of biosimilars have entered international markets
as important biologic medicines near the end of their patent life. The foreign experience has

been marked by earlier biosimilar entry and greater uptake than what is observed in Canada.

This new section reports on the availability, pricing, had the greatest number of approvals (13), the

and uptake of biosimilar medicines approved by FDA had significantly fewer (9), and Health Canada
the FDA, EMA, and/or Health Canada from 2006 to approved less than half (6) of the new biosimilars.
2017. For the purpose of this analysis, a biosimilar
medicine encompasses all approved biosimilar
trade names.

The time between the approval and first sales for
biosimilar medicines in a given country at any point
in time is influenced by a variety of factors, including

The majority of biosimilars were introduced to the the length of the remaining patent protection for
market within the last four years. As of 2017, a total the reference biologic and any relevant patent
of 14 new biosimilar medicines were approved in litigation, as well as the manufacturer’s decision to

Canada, Europe, and the US (see Figure D1). The EMA  launch and the timing of that decision.

Cumulative number of biosimilar medicines approved from 2006 to 2017

14

5
4
3 3 3
B EMA 5 2 I
B FDA 11 1
B Health Canada o) I I I !

2006 2007 2008 | 2009 2010 20M 2012 2013 2014 2015 2016 2017

Cumulative no. of biosimilars
approved by the EMA, FDA, 1 2 3 3 3 3 3 5 6 6 8 14
and Health Canada

Data source: US Food and Drug Administration (FDA), European Medicines Agency (EMA), and Health Canada databases.
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The 14 approved biosimilars and their reference
biologics are an important market segment,
accounting for $3.5 billion in sales in Canada and
13.3% of the international market for prescription
medicines in 2017. Table D1 explores the availability
and uptake for these 14 biosimilars as of the end
of 2017.

The results show that Europe generally had earlier
approval dates for the first biosimilar of a biologic,
as well as earlier sales availability. As of 2017, there
was an average of 3.2 approved trade names for

each biosimilar medicine in Europe compared to
only 1.7 in Canada?. However, an assessment of
the level of competition in the biosimilar market is
beyond the scope of this study.

While the uptake of biosimilars has been relatively
high in many OECD countries, including the PMPRB?7,
the uptake in Canada has been more modest. The
overall OECD median biosimilar uptake in Q4-2017
was 31.1%, compared to only 6.8% in Canada.
Further information on select biosimilar uptake by
country is available in Appendix Il.

Availability and uptake of biosimilars in Canada and internationally

Share of
pharmaceutical

market (sales), 2017 First biosimilar approval*

Sales in

Canada, PMPRB7
Medicine 2017, and
(reference biologic) $million Canada Canada EMA FDA
g!ﬂ?éiga 1,0921 45% 13%  Sep-13  May-17
?Sjm;)mab 7174 2.9% 34%  Marl7  Sep-6
Etanercept (Enbrel) 316.3 1.3% 1.8% Jan-16  Aug-16
(Tlf‘a;t:;;trigg‘b 2774 11% 07%  Nov-17 Dec-17
'(’S:]"tr;g'arg'”e 274.4 1% 17%  Sep4 Decs
g:iﬁ’;‘;‘?b (MabThera/ 255.7 11% 09%  Feb17 -
Filgrastim (Neupogen) 1281 0.5% 0.2% Sep-08 Mar-15
?:\‘/’jsct'izn‘;mab 2.7 0.5% 07%  Jan18  Sep-17
Epoetin alfa
(Eprex/Erypo; 101.6 0.4% 0.5% Aug-07 May-18
Epogen/Procrit)
Lﬁj:%nalgggo 856 0.4% 11% JuF7 - Nov-17

it

Eg\‘/’:ra]gj)r in® (Clexane/ 612 0.3% 03%  Sepl6  NA
fggﬁ%‘;g ) 387 02% 05%  Apr-06 May-06
lirr't‘;agft'de (Forsteo/ 241 01% 02%  Jana7 -
(Fggt,\ﬁrﬂf'fa 196 01% 01%  Sep-3 -

Biosimilar uptake,
share of units, Q4-2017

First biosimilar sales* (no. of countriest)

Health OECD PMPRB7
Canada EU us Canada median median Canada
40.5% 45.4%
Jan-14 Q4-2013 Q4-2016 Q1-2015 @5 @ 4.0%
May-18 - - - - - -
9.9% 37.4%
Aug-16 Q1-2016 - Q4-2016 a6) ® 31%
- Q2-2018 - - - - -
g ; B B 81% 8.5% .
Sep-15 Q2-2015 Q4-2016 Q4-2016 25) @ 2.6%
6.1% 19.6%
Q2-2017 ao )
88.6% 911%
Dec-15 Q4-2008 Q2-2016 Q4-2016 28) 1) 43.5%
Apr-18 - - - - - -
80.5% 57.5%
- 4-2007 - - -
Q4-200 20) ®
Nov-17 Q4-2017 Q1-2018 - - - -
0.4% 0.4%
- 1-2017 NA - -
Q &) ®
11.5% 12.4%
Apr-09 Q2-2006 Q1-2007 Q3-2009 25 1 22.6%
401% 27.9%
Q2-2014 a9 ®

Note: This table reports biosimilars that received first market approval through the US Food and Drug Administration (FDA), the European Medicines Agency

(EMA), and/or Health Canada by Q4-2017.
* Assessed as of Q2-2018.
t Includes only countries with recorded biosimilar sales in MIDAS™.

¥ Enoxaparin (Lovenox) was not approved under a Biologic License Application in the US. While generic versions of this medicine have been approved under
the FDA’s Abbreviated New Drug Application, they are not considered to be biosimilars in the US and thus are not reflected in this analysis.
Data source: IQVIA MIDAS™ Database, 2017 (all rights reserved); US Food and Drug Administration, European Medicines Agency, and Health Canada databases.

4. A biosimilar may be marketed under more than one trade name for different indications.
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A review of biosimilars in the OECD markets
indicates that the median price discounts relative
to the reference biologic are greater in Canada
than in other countries. However, the prices of
most biosimilars in Canada are still higher than

in international markets because the reference
biologics have higher prevailing prices.

Table D2 highlights the international price differential

by reporting the median foreign-to-Canadian price

ratios based on the PMPRB7 and the OECD markets.

TABLE D2 Prices, uptake, and discount rates of biosimilars with sales as of Q4-2017
l(riwrfmlfi.xér:;/agottle, 100 mg) 535 108 095 >78 49 aeo%
(E;fer;ﬁ((a:ﬁrt)ginj, 50 mg/mL, 0.98 mL) 274 084 087 1 27 50.6%
(el panai 100 1L/mL. 3 L) 14.30 085 077 1208 oo 289%
?i:flﬁ;m:?bot., 10 mg/mL, 50 mL) i ) i 1638 1o24 )
(Fgggﬁt_i;:ng, 600 y/mL, 0.5 mL) 144 0.61 o4 88.09 59.52 176%
f&‘éﬁﬂ "sfr':?g 40 K/mL, 1mL) ; i i 329 M )
(E&‘Z?ﬁf’sayrriﬁg sc, 10 K/mL, 0.4 mL) i i i 362 62 )
Somatropin 308 108 088 333 272 18.2%

(cartridges, 20 IU/mL, 1.5 mL)

Follitropin alfa
(prefill pens, 600 IU/mL, 1.5 mL)

Sales-weighted average

Data source: IQVIA MIDAS™ Database, October-December 2017. All rights reserved.

PATENTED MEDICINE PRICES REVIEW BOARD

24

12.8%

18.2%

16.2%

10.0%

N.4%

121%

15.6%

16.5%

14.4%

17.2%

13.9%

12.8%

n.8%

16.7%

9.3%

15.6%

16.6%

10.4%
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APPENDICES

Appendix I: Foreign-to-Canadian Price Ratios

Bilateral foreign-to-Canadian price ratios compare For a more complete definition of the measures
the prices for each PMPRB7 country to prices reported and an in-depth description of how the
available in Canada. The ratios reflect how much foreign-to-Canadian price ratios are calculated,
more or less Canadians would have paid for new see the Reference Documents section of the
medicines if they had paid the average of the Analytical Studies page on the PMPRB website.

prices in another country. The average price of

a new medicine in Canada is set to one and the
corresponding foreign prices are reported relative
to this value.

Bilateral foreign-to-Canadian price ratios for 2016 new medicines launched in Canada by Q4-2017

Medicine (trade name)
form, strength, volume* FRA GER ITA SWE SWI UK us

Velpatasvir (Epclusa)

e o0 100 mg 109 107 126 107 064 0.97 140

ﬁﬁf?ﬁf ?:\a/gsel'ft))gsmv g iz%’gt;?;) 079 073 112 074 070 0.99 105

\’:‘i:f"z‘jsrig/sgdl_i’usmréfpi”raza)o 105 114 - 101 0.99 0.94 069
H B

'preﬁ'iﬁg;‘foﬁ’nﬁ'gr)ng Jonl 0.90 154 - 0.98 110 109 374

i i)B.C
e 60 meyme- 20 mL - 1 - - 0% 083 146
B.CO

.‘ﬁ'&?ﬁ;?‘@ﬁf%gﬁi;}ﬁi oL - m 090 092 121 - 131

;ﬁ‘fﬁ’;gﬁgﬁ%‘g'ﬁ;)c’o 121 134 121 101 - 092 146

Obeticholic SCE_idnfgca'iva)O 177 175 140 116 - 120 240

?ﬁi?ﬁ;ig é%rxgra) - 052 - 076 085 077 4.49
; inaair)B

et I0 bl 10 i - 121 - 080 - 120 162

Migalastat (Galafold)© 098 100 097 0.94 . 100 -

capsules, 123 mg

* B: biologic; C: cancer; O: orphan medicines.
Data source: IQVIA MIDAS™ Database, October-December 2017. All rights reserved.
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Appendix Il: Biosimilar Uptake of Top-Selling Biologics in Canada

Biosimilar uptake in Canadian and international
markets is impacted by several contributing factors.
Alongside variations in the number and time of
approvals, a wide range of policies have been
implemented internationally to promote the use

of biosimilar medicines. These policies cover the
interchangeability, switching, and substitution of
biosimilar medicines, as well as their pricing

and procurement.

The following figures report the uptake by country
for four of the highest-selling biosimilars in

Canada: infliximab, etanercept, insulin glargine, and
filgrastim. The results suggest that biosimilar uptake
in Canada is relatively low compared to that in other
OECD countries, many of which have policies in
place to encourage a higher rate of use.

While a review of international biosimilar policies
is outside the scope of this study, previous work
published by CADTHS suggests that these include,
but are not limited to, automatic substitution (US,
Germany, France, and Australia), recommendations
to prescribe biosimilars for treatment-naive
patients, and the encouragement of physician-led
switching for patients already treated with a
reference biologic (Germany, France, Norway,
Finland, and Australia).

For example, Norway, which is one of the countries
with the highest biosimilar uptake, has implemented
effective policies to promote the use of filgrastim,
infliximalb, and etanercept, resulting in an uptake

of greater than 80% for each of these medicines.
Norway promotes physician switching from the
reference biologic to its biosimilar, and employs a
national tending system for hospital medicines to
require the use of the cheapest available product.
They have also listed biosimilars as the official choice
of medicines for indications such as rheumatoid
arthritis, ankylosing spondylitis, Crohn’s disease,
and ulcerative colitis.

The reported results reflect a snapshot of biosimilar
uptake as of Q4-2017, and any differences may be
due to the length of time that the biosimilar has
been on the market.

5. Canadian Agency for Drugs and Technologies in Health. 2018. International policies on the appropriate use of biosimilar drugs. Ottawa: CADTH.
(Environmental scan; no. 80). Available: https://cadth.ca/international-policies-appropriate-use-biosimilar-drugs
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Figure Il Biosimilar share of units for top-selling biologics in Canada, by medicine, OECD countries, Q4-2017
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Note: Countries without recorded biosimilar sales in MIDAS™ are excluded from the calculation of OECD averages.
Data source: International policies on the appropriate use of biosimilar drugs (Canadian Agency for Drugs and Technologies in Health, 2018);
IQVIA MIDAS™ Database, 2017 (all rights reserved).
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