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ABSTRACT

The prices of patented medicines sold in Canada are regulated by a quasi-judicial agency of the federal government known as the
Patented Medicine Prices Review Board (PMPRB). In August 2019 Health Canada introduced changes to the guidelines the PMPRB
uses to set ceiling prices for new medicines. The new regulations come into force on January 1, 2022. Health Canada estimated that
under the new rules maximum prices allowed for some patented medicines could fall by 52%. Independent studies estimate price
cuts from 61% to 84%. Industry, patient groups and researchers have warned the new price limits could cause pharmaceutical
companies to deprioritize the Canadian market when launching new medicines, delaying access for Canadian patients; and could also
discourage industry investment in pharmaceutical R&D in Canada. Health Canada and the PMPRB dismiss these concerns as lacking
evidence. The PMPRB narrative justification for amending the regulations is that Canadian prices are too high, and it cites Canada’s
rank in international comparisons as evidence. The agency relies on its own internal analysis to support this claim, but it has not been
independently audited. This study tests the validity of the PMPRB’s narrative. Prices for 100 top selling patented medicines in Canada
were compared to prices for symmetrical products in the 11 countries specified by the new regulations for international referencing,
plus former reference countries Switzerland and the United States. Data were obtained for the calendar years 2018, 2019 and 2020
from the IQVIA® MIDAS® database, which is the same source used by the PMPRB. Bilateral price ratios showed that Canada
consistently ranked in the middle of the 14 countries studied, whether prices were measured as averages or as medians, and whether
prices were denominated at market exchange rates or purchasing power parities, and when compared to GDP per capita. An objective
interpretation of Canada’s rank is that prices for patented medicines are moderate next to the PMPRB’s 13 current and former
reference countries. PMPRB’s narrative is not supported by the evidence. The amendments are unwarranted and risky.
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the government announced a second delay extending to
July 1, 2021. Most recently, in June 2021, the
government announced a third delay until January 1,

POLICY ISSUE

Since 1987, the prices of patented medicines sold in

Canada have been regulated by a quasi-judicial agency of
the federal government known as the Patented Medicine
Prices Review Board (PMPRB). In August 2019 the
PMPRB introduced changes to the regulatory guidelines
it uses to set ceiling prices for new medicines. The new
regulations were to come into effect on July 1, 2020, but
the government delayed implementation until January 1,
2021, due to the COVID-19 pandemic. In December 2020,

2022.

The PMPRB has argued that the amendments are needed
to fulfil its mandate which is to prevent “excessive”
prices for patented medicines.! The new regulations use
several tests to determine whether the price of a
patented medicine is excessive. Under both the old and
new regulations, the Canadian price is deemed to be
excessive if it exceeds the median international price
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(MIP) for the same drug sold in a specified group of
reference countries. The new regulations change the mix
and the number of reference countries used for price
comparison. New economic factors are also being
introduced including prescriptive formulae for
calculating the pharmacoeconomic value of new
medicines. Patented drugs priced higher than their
computed pharmacoeconomic value are subject to
dramatic price cuts. The regulations also impose profit
controls on drug products with sales revenue exceeding
defined thresholds, with further adjustments for market
size and the gross domestic product (GDP) per capita in
Canada.

The changes are intended to dramatically cut the
maximum prices allowed for patented medicines by the
regulations. Health Canada’s cost-benefit analysis
estimated that the combined changes could reduce
prices for high-cost drugs by 52% from the current
maximum.? Independent studies have demonstrated
that the new regulated price ceilings could be from 61%
to 84% lower.3#Industry, patient groups and researchers
have warned that the new price limits could cause
pharmaceutical companies to deprioritize the Canadian
market when launching new medicines, delaying access
for Canadian patients; and could also discourage industry
investment in  pharmaceutical research  and
development (R&D) in Canada. The PMPRB has rejected
these concerns as lacking evidence, stating that “prices
do not appear to be an important determinant of
medicine launch sequencing” and “The link between high
domestic prices and industry investment has not been
demonstrated.”®

POLICY PROBLEM

The PMPRB’s narrative justification for amending the
regulations is that Canadian prices are too high relative
to other countries as evidenced by Canada’s rank in
international price comparisons. ® 7 The agency relies on
its own internal analysis of international drug prices to
support this claim. Despite the potential negative
impacts from the implementation of the regulations, the
Board'’s analyses have not been independently audited.

PMPRB Analyses

The PMPRB 2019 annual report (most recent year)
includes bilateral price comparisons with each of the
seven countries currently specified by the regulations for
international price referencing to Canada. Known as the
PMPRB 7, these include France, Germany, Italy, Sweden,

Switzerland, the United Kingdom, and the United States.
Under the new regulations this group expands to the
PMPRB 11 by removing the United States and
Switzerland and adding Australia, Belgium, Japan, Spain,
Netherlands, and Norway. The data source used for
these international price comparisons is the publicly
available gross ex-factory manufacturer list prices that
patentees are required by regulation to report to the
PMPRB. The 2019 Canadian data sample represented the
universe of patented medicines reported to the
regulator and was comprised of 1,331 drug products of
various dosage strengths and forms accounting for CAN
$17.2 billion in gross sales at manufacturer list prices.
PMPRB also reports the number of foreign drug products
matching the Canadian products for each comparator
country. The Canadian products paired in the bilateral
average price ratios reported for the PMPRB 7
represented at least 66% of total Canadian sales in 2019.8

The Board’s annual report also includes a separate
bilateral comparison of prices across 31 Organisation for
Economic Cooperation and Development (OECD)
countries. The analysis uses a different data source,
specifically the IQVIA® MIDAS® database which contains
Canadian and international list prices at the ex-factory
manufacturer level, reflecting sales to the pharmacy and
hospital sectors. For its OECD analysis the PMPRB does
not report the number of foreign pairings with the
Canadian products. Nor does it report total sales, or the
percentage of sales represented by the bilateral foreign-
to-Canadian matches.

Using data reported by patentees for 2019, Canada
ranked in the middle (fourth) among the PMPRB 7
reference countries behind higher-priced countries
United States, Switzerland, and Germany. Using IQVIA
data, Canada ranked fourth highest of the 31 OECD
countries.

PMPRB Limitations

The PMPRB international price rankings (both for the
PMPRB 7 and the OECD 31) are derived from data and
analyses that are subject to significant limitations. The
results are therefore of questionable certainty, accuracy,
and significance. The limitations recommend against
drawing definitive conclusions from the results or
incorporating such data and analyses into formal
regulation. A brief description of each limitation is
presented below.
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Exaggerated Significance of International Rankings

PMPRB has cited Canada’s rank in international price
comparisons as a primary rationale for amending the
patented medicines regulations. However, international
rankings of pharmaceutical prices are not very
meaningful because they tend to exaggerate the actual
differences between prices. The absolute difference
between each rank position is equal to one or 100%.
Whereas the difference in prices is often far less than
100%. In fact, international price differences are often
small enough to fall within a normal margin for statistical
error (+/- 10%). Rankings should therefore be
interpreted cautiously.

List Prices vs Actual Prices

The PMPRB analyzes the cost of drugs at the
manufacturer’s list price level, which does not reflect
actual prices. List prices exclude rebates negotiated
between manufacturers and public and private payers.
Rebates can vary widely across jurisdictions, and actual
prices paid can be substantially lower than the
manufacturer’s list price used for international
comparisons.

There is no published source of product-level data on
final prices because rebates are confidential business
information protected by contract and constitutional
law. In Canada, rebates have recently been affirmed by
the Federal and Quebec courts to be constitutionally
protected private information.® ° However, some
aggregate data were published by Ontario's Auditor
General indicating that the province’s public drug plan
received rebates averaging 36% on brand name drugs in
the fiscal year 2016/17.1*

In the United States, actual prices paid are deeply
discounted from list prices. Annual research from the UK
examining US drug rebates has shown that the final price
paid for patented medicines in the United States can be
up to 70% lower than the publicly available list price.!?

The PMPRB does not compare actual prices, therefore its
analysis should be interpreted cautiously.

Price and Income Variability

International comparisons of nominal price differences
do not reflect the actual affordability of patented
medicines across countries. OECD countries are used for
international comparisons because they have roughly
similar developed economies and political systems.
However, average incomes vary significantly across
OECD countries. For example, 2020 gross domestic

product (GDP) per capita among the 14 countries
examined in this study varied from a low of $38,335 in
Spain to a high of $71,298 in Switzerland, measured in US
dollars at purchasing power parities (PPP). Research
shows that the prices of patented medicines tend to
follow variation in average income across countries,
other factors held constant.’® ¥* 1> Prices tend to be
higher in wealthier countries, but account for a lower
percentage of average income. Symmetrical
comparisons of drug prices should control for income
differences  between countries. The PMPRB’s
international price rankings do not account for variation
in average income. The results do not reflect the actual
cost burden experienced across countries due to
patented drug prices.

Case Inclusion Criteria

According to the PMPRB “it is not always possible to find
a matching foreign price for every strength and dosage
form of a patented medicine sold in Canada... it is not
uncommon for the US to be the only comparator country
with an available price...”*® Yet the PMPRB calculates
average foreign-to-Canadian price ratios for patented
medicines across the OECD only “for medicines with
prices available in at least three foreign markets.”” This
implies that potential comparisons were excluded from
the PMPRB analysis when prices were available in less
than three markets. Exclusion of these cases could skew
the results.

Basic Unit of Measure

The PMPRB average foreign-to-Canadian price ratios for
the OECD countries are reported at the “medicine
level”.®® It is unclear what this means because the
terminology is not used by the IQVIA MIDAS database.
Nevertheless, prices should be reported at the standard
unit level which is available from the database. IQVIA
defines standard units as the number of tablets,
millilitres or grams sold, divided by the smallest common
dosage. Standard units permit fair comparisons of prices
across products with different dosage strengths, pack
sizes and sales volumes.

Sales Weights

The average price ratios reported by the PMPRB are
“sales-weighted arithmetic means of price ratios
obtained for individual DINs, with weights based on
Canadian sales patterns.”?® The method produces a
hypothetical price. Foreign prices should be weighted by
domestic sales volumes which would reflect the actual
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prices in their domestic market. Using a price per
standard unit permits symmetrical comparisons
aggregated at the molecule level that are intrinsically
weighted by domestic sales volumes.

Currency Exchange Rates

The average price ratios reported by the PMPRB are
calculated using currency exchange rates that are “36-
month moving averages of market rates the PMPRB
normally uses in applying its Guidelines.”?° The method
is less accurate than simply using the MIDAS transaction-
specific market exchange rate which is based on the date
the sales occurred.

Domestic Patent Status

It is unclear whether the foreign drug products in the
PMPRB’s analysis have the same domestic patent status
as the Canadian comparator. A fair comparison of
international prices requires equivalent patent
protection status in both countries.

Data Limitations

The IQVIA MIDAS database relies on audits of retail
pharmacies and hospital purchases and is a sample of
actual drug sales, which means the data are subject to
some degree of statistical error. The PMPRB analysis of
list prices in the OECD countries depends on the accuracy
of IQVIA data.

METHOD

The data for the study were purchased from the IQVIA®
MIDAS® proprietary database, which is the same data
source used by the PMPRB for comparison of
international prices across OECD countries. The author
consulted with IQVIA staff during June and July 2021
regarding all elements of the data request including the
sample specifications and verification of definitions
regarding data attributes, measures and statistics that
comprise the database. All final data were extracted
from the MIDAS database in July 2021. Excel tables
containing summary descriptive data and the results of
the analysis were reviewed by IQVIA and approved for
publication. A draft version of the paper was reviewed by
IQVIA with an opportunity for comments. IQVIA’s review
was restricted to verifying that the published data and
data descriptions accurately reflect the contents of the
MIDAS database and comply with contractual disclosure
rules. IQVIA’s review should not be interpreted as a
verification or endorsement of the methods, results,
discussion, or conclusions of the study.

The initial research design for the study intended to
replicate the PMPRB’s analysis of patented medicines
prices across the OECD. However, obtaining data for all
31 OECD countries was not possible due to the author’s
resource constraints. The scope of the research was
modified to cover Canada and the PMPRB 11 countries
plus Switzerland and the United States, to comprise the
‘PMPRB 14°.

Similarly, the initial research design for the study
intended to analyze the entire Canadian market for
active patented medicines, but this was not possible due
to resource constraints. The data sample for this study
was narrowed to the 100 top selling pharmaceutical
molecules with active domestic patent protection status
during each study year, ranked by Canadian gross sales
revenue at manufacturer list prices in 2020, plus the
foreign molecules that matched the Canadian top 100
molecule list and were under domestic patent
protection, and had gross domestic sales greater than or
equal to US $1 million at market exchange rates. The
revenue criteria were applied to eliminate unbalanced
comparisons with molecules reporting insignificant sales.
All molecules in the top 100 Canadian sample showed
sales revenues above the threshold, the lowest sales
being almost US $9.2 million at MER and manufacturer
prices. The MIDAS database also reported negative sales
for some foreign product forms and these cases were
excluded as anomalies.

Data were obtained for the three calendar years 2018,
2019 and 2020. The data attributes, measures and
statistics extracted from the MIDAS database included:
country, international product name, molecule list name,
dosage strength, pack size, manufacturer, corporate
owner, product licensing status, estimated domestic
patent protection expiry date, calendar year, domestic
number of standard units (SU) sold, gross domestic sales
revenue at manufacturer list prices (MNF) denominated
in US dollars at transaction-specific market exchange
rates (MER) and in local currency (LC) at manufacturer
list prices, and a pre-calculated average price per
standard unit denominated in US dollars MER.

Domestic prices denominated in purchasing power
parities (PPP) were calculated for each molecule by
country and by calendar year. Total annual sales
denominated in local currency at manufacturer list prices
were converted to international dollars using the PPP
conversion rates published for each year by the OECD.*
PPP-adjusted total annual sales were divided by the
corresponding total number of standard units sold,
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producing PPP-adjusted total annual sales per standard
unit as a comparable standardized price. Dividing total
annual sales by the total number of standard units sold
is the same method used by IQVIA to calculate the
average price per standard unit denominated in US
dollars at MER.

For each of the 14 countries studied, 2018-2020 data for
gross domestic product (GDP) per capita were obtained
from the OECD. 22 When the data were accessed OECD
had not yet reported the 2020 GDP numbers for Japan.
Supplemental data were obtained from the International
Monetary Fund (IMF).?

This study objective was to test the validity of the
PMPRB’s narrative justification for amending the patent
medicines regulations. It was focused on the patented
drugs with the largest aggregate cost impact, and
therefore most likely to be cited as justification for
regulation. It analyzed prices for the 100 top selling
patented medicines in Canada compared to 13 other
countries comprised of the PMPRB 11 plus former
reference countries Switzerland and the United States.
The benchmark sample of the 100 top selling actively
patented medicines in Canada in 2020 is estimated to
represent close to 50% of the total market for sales of
patented medicines in that year.

Bilateral foreign-to-Canadian price comparisons were
limited to symmetrical drug molecules with the same
domestic patent protection status. The analysis used a
standardized unit of measure for calculating foreign-to-
Canadian price ratios that is comparable across varied
dosage strengths, pack sizes and sales weights: defined
as gross sales at manufacturer list prices per standard
unit sold. The most accurate currency exchange rates
were used to denominate prices: i.e., transaction-
specific market exchange rates and purchasing power
parities. Average and median foreign-to-Canadian price
ratios were calculated across the ratios observed for
each bilateral comparison of molecules.

A gap score was calculated to compare the economic
affordability of patented medicines prices relative to
income, which was defined as the difference between
average foreign-to-Canadian ratios for patented
medicines prices and foreign-to-Canadian ratios for GDP
per capita.

DATA SAMPLE

The base year for defining the benchmark Canadian data
sample was 2020. TABLE 1 shows the total domestic
sales in each of the 14 countries studied, for molecules
with active domestic patent status matching the 100 top
selling active patent molecules in Canada 2020, in each
of the calendar years from 2018-2020, at manufacturer
list prices denominated in US dollars MER and local
currency.

In 2020 the Canadian sample list included 100 unique
molecules across 333 dosage strengths and product
forms, accounting for over CAN $9.6 billion in gross sales
at manufacturer prices. At the time of this study the
PMPRB had not yet published 2020 data for the total
market sales of patented medicines. Therefore, an exact
sample percentage could not be calculated, but it is
roughly estimated to represent close to 50% of the
market. The latest data available were current to 2019.
In 2019 the Canadian sample list included 98 unique
molecules across 305 dosage strengths and product
forms, accounting for over CAN $8.1 billion. The 2019
Canadian sample list represented 47% of the $17.2
billion total market sales of patented medicines in 2019.
In 2018 the Canadian sample list included 97 unique
molecules across 302 dosage strengths and product
forms, accounting for CAN $6.9 billion and representing
41% of the $16.7 billion total market sales of patented
medicines in 2018. Data were unavailable for total
market sales of patented medicines in the foreign
countries. Therefore, foreign sample size percentage
could not be calculated.

TABLE 2 shows a count of the foreign molecules
matching the Canadian top 100. The percentage of
foreign molecules with active domestic patent
protection matching the top selling 100 active patent
molecules in Canada in 2020 varied between countries
from a low of 47% in Netherlands to a high of 89% in the
United States.

As expected, the current patent status of the top 100
benchmark drugs differed by country. To keep the
bilateral comparisons symmetrical, only drugs with the
same domestic patent status were included. Therefore,
these data should not be interpreted to represent the
availability of the medicines in any of the 14 countries.
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FOREIGN-TO-CANADIAN PRICE RATIOS

TABLE 3 shows the average and median foreign-to-
Canadian price ratios across the 100 top selling active
patent drug molecules in Canada for the calendar years
2018 to 2020. Comparisons are measured as sales per
standard unit at manufacturer list prices and
denominated in both US dollars at MER and PPP. The
average and median foreign-to-Canadian price ratios are
displayed graphically and in rank order in CHARTS 1-4.

Average US S MER

(CHART 1) On average over the three calendar years
from 2018 to 2020, Canada ranked seventh of 14
countries when average foreign-to-Canadian price ratios
were measured at US dollars MER. The six countries
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ranking higher than Canada include Belgium (avg 1.06:1),
Switzerland (avg 1.11:1), Germany (avg 1.13:1), Italy (avg
1.15:1), Spain (avg 1.20:1), and the United States (avg
4.39:1).

Notably, five of the 7 countries ranked below Canada had
price ratios within 10% of the Canadian benchmark
(Japan, Sweden, Norway, France, and the UK).

Average US S PPP

(CHART 2) On average from 2018 to 2020, Canada ranked
sixth of 14 countries when average foreign-to-Canadian
price ratios were measured at US dollars PPP. The five
countries ranking higher than Canada included Belgium
(avg 1.10:1), Germany (avg 1.19:1), ltaly (avg 1.31:1),
Spain (avg 1.47:1), and the United States (avg 4.13:1).

CHART 1. Average foreign-to-Canadian price ratios,
manufacturers list price, US S MER, average 2018-20
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4.13 CHART 2. Average foreign-to-Canadian price ratios,
manufacturers list price, US S PPP, average 2018-20
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Three countries ranked lower than Canada had price
ratios within 10% of the Canadian benchmark (France,
the UK, and Japan).

Median US S MER

(CHART 3) On average from 2018 to 2020, Canada ranked
sixth of 14 countries comparing median prices at US
dollars MER behind Italy (1.09:1), Germany (1.10:1),
Switzerland (1.15:1), Spain (1.17:1), and the United
States (3.84:1).

Seventh ranked Belgium was within 3% of the Canadian
benchmark.

4.00 3.84

Median US S PPP

(CHART 4) From 2018 to 2020, Canada’s rank averaged
sixth of 14 countries comparing median prices at US
dollars PPP behind Belgium (avg 1.08:1), Germany (avg
1.20:1), Italy (avg 1.27:1), Spain (avg 1.35:1), and the
United States (avg 3.57:1).

PRICE RATIOS, GDP RATIOS

International price comparisons that account for
differences in average incomes between countries can
be used as a comparative measure of economic
affordability for the prices of patented medicines. GDP
per capita is a proxy for average income. TABLE 4 shows
foreign-to-Canadian ratios for GDP per capita and the

CHART 3. Median foreign-to-Canadian price ratios,
3.50 manufacturers list price, US S MER, average 2018-20
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357 CHART 4. Median foreign-to-Canadian price ratios,
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average foreign-to-Canadian ratios for patented
medicine prices, both stated at US dollars PPP. The table
also shows the gap between average foreign-to-
Canadian ratios for patented medicines prices and
foreign-to-Canadian ratios for GDP per capita, averaged
over 2018-2020. The 2018 to 2020 average gap scores
are displayed graphically and in rank order in CHART 5.

The gap was calculated by subtracting the foreign-to-
Canadian ratio for GDP per capita from the average
foreign-to-Canadian ratio for patented medicines prices.
Positive values represent average foreign-to-Canadian
price ratios that are greater than corresponding foreign-
to-Canadian GDP per capita ratios. Negative values
represent average foreign-to-Canadian price ratios that
are lesser than corresponding foreign-to-Canadian GDP
per capita ratios. Relative to domestic incomes, positive
values can be interpreted to mean that on average prices
are less economically affordable, while negative values
can be interpreted to mean that on average prices are
more economically affordable.

On average from 2018 to 2020, Canada ranked seventh
of the 14 countries studied in the analysis of foreign-to-
Canadian ratios for patented medicine prices and GDP.
Two of the seven countries that ranked lower than
Canada (France, and the UK) had gap scores within 3
percentage points of Canada’s score.

POLICY IMPLICATIONS

PMPRB Rationale Invalid

The main finding of this study is that the PMPRB’s
narrative justification for amending the regulations and

guidelines is not supported by the available data. Canada
ranked in the middle of the 14 countries studied.
Canada’s position remained consistent across the three
calendar years studied, whether prices were measured
as averages or as medians, and whether prices were
denominated at market exchange rates or purchasing
power parities, and when prices were compared in ratio
to GDP per capita. There is nothing about Canada’s rank
that would indicate the prices for patented medicines
are excessive. The previous regulations and guidelines
are adequate to achieve the government’s explicit policy
goal and for the PMPRB to fulfil its mandate. The
amendments to the regulations and guidelines are not
necessary.

PMPRB 11 Selection Bias

The study also shows that the new PMPRB 11 group of
reference countries is purposely overrepresented by
lower priced markets. The exclusion of higher priced
markets and the inclusion of additional lower priced
markets artificially causes Canada’s price rank to be
higher relative to the remaining countries used for
comparison. The biased result might suit the PMPRB’s
narrative, but it is not the basis for sound regulation.

One underappreciated aspect of the new regulations is
that the exclusion of Switzerland and the United States
from the PMPRB reference countries, deprives
policymakers of vital information about the effect of
price regulations on the availability of new medicines,
industry investment in clinical research, and the
development of an innovative domestic pharmaceuticals
industry in Canada. The United States has the highest
drug prices in the world, but Americans enjoy the earliest

300 CHART 5. Gap between average foreign-to-Canadian ratios for patented
2.50 medicines prices and foreign-to-Canadian ratios for GDP per capita,
2.00 average 2018-2020
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access to new medicines and the country attracts the
highest levels of industry investment in research and
development of innovative pharmaceuticals. It serves
the public interest for policymakers to be informed of
this reality and the trade-offs associated with alternative
policy approaches.

PMPRB Suppressed Contrary Evidence

The price changes resulting from the amended
regulations could have profound impacts on patient
access and industry spending on pharmaceutical R&D.
Health Canada and the PMPRB reject such concerns
citing a lack of evidence. Yet, they have not referenced
research to support their contention that there is no link
between price and the availability of new drugs, or
between price and industry investment in clinical
research.

At the same time, Health Canada and the PMPRB have
failed to keep Parliament informed of research indicating
that the new price limits could cause pharmaceutical
companies to deprioritize the Canadian market when
launching new medicines and discourage industry
investment in clinical trials research in Canada. Health
Canada and the PMPRB are aware of this research
because it was cited by several independent submissions
to the public consultations held prior to the
implementation of the regulations and guidelines.

Price and New Drug Launches

The Ministry and the Board have ignored a widely cited
study by Danzon et al (2004), University of Pennsylvania,
which analyzed the effect of price on the launch of new
drugs in 25 countries finding that manufacturers delay or
forego launching in markets where prices are visible to
external price referencing and regulation reduces prices
below levels expected from local market
characteristics.?*

Kanavos et al (2019) published a study in the European
Journal of Health Economics which also showed that
manufacturers adopt launch sequencing strategies to
mitigate downward price spiral, delaying the launch of
new products in low-price countries or in countries with
highly regulated prices. Within the EU, this has led to
reduced availability of medicines in countries with small
markets and lower prices.?

Research by the author of the present study (Skinner
2018) examined 31 OECD countries using data from the
PMPRB to test the statistical relationship between the
number of new drug launches and the market price level

for patented drugs, GDP per capita and the total market
size (population) in each country. Regression analysis
revealed that market price level was the only one of the
three independent variables that was a statistically
significant predictor of the number of new drug
launches. Lower priced markets experienced fewer new
drug launches.?®

In a similar analysis, Spicer and Grootendorst (2020)
examined drug launches and patented drug list prices for
various OECD countries to inform the impact of the
PMPRB regulatory changes on drug launch delays in
Canada. Regression analysis found that patented drug
list prices exert an economically important effect on
launch decisions, holding other factors constant. The
researchers further estimated that a 25% price decrease
in prices would lead to a 6-10% decrease in drugs
launched, and a 45% price decrease will lead to a 13-22%
decrease in drugs launched.?’

Another recent study by Rawson (2020) investigated
whether the pending introduction of the new regulations
and guidelines was associated with early signs of changes
in the number of new drugs being launched in Canada.
The study found that the percentage of new drugs
approved in Canada decreased substantially in the years
following the initiation of the legislative process for the
new regulations. The results suggest that the
pharmaceutical industry has started to deprioritize drug
launches in Canada.?®

Price and Industry Investment in Clinical Trials

Health Canada and the PMPRB are aware of published
research showing a statistical link between price and
industry investment in clinical trials. Yet neither
organization has referenced this empirical evidence in
official communications with Parliament.

Skinner (2019) examined 31 OECD countries for
statistical correlations between the geographic
distribution of industry-funded clinical trials and
variation in drug price levels, controlling for differences
in GDP and market size. Regression analysis showed that
price-level was a statistically significant predictor of the
number of industry-funded clinical trials. The results
show that a 1-unit variation (+/-1.00) in the average
foreign-to-Canadian price ratio for patented medicines
was associated with a variation of +/-613.355 industry-
funded clinical trials. The results suggest that a lower
price ceiling resulting from the PMPRB regulatory
changes will likely cause a substantial decline in the
number of industry-funded clinical trials in Canada.®
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In a series of papers, Rawson (2020-2021) investigated
whether there were early warning signs of a decline in
clinical trials activity in Canada associated with the
publishing of the new price control guidelines in
November 2019. The study observed the number of new
clinical trials registered before and after the 2019 date.
Results showed a significant decrease in trials in Canada
following the announcement of the regulatory
changes.® 3! 32 The PMPRB’s only response to these
empirical studies was communicated via Twitter.

There is in fact, a large body of published research that
contradicts the PMPRB narrative. Labrie (2020)
conducted a systematic literature review that found 44
peer-reviewed studies showing a significant negative
relationship between drug price controls and either the
availability of innovative drugs or industry investment in
pharmaceutical R&D.33

Price and Sustainability

Similarly, the PMPRB has not offered any evidence for its
assertion that the prices of patented medicines in
Canada are threatening the sustainability of the
healthcare system. The Ministry and the Board are aware
of published analyses showing that patented medicines
account for a stable, small percentage of total health
spending and GDP.

One example is an annual analysis (which the author of
the present study contributes to) published by the
Canadian Health Policy Institute that examined PMPRB
data for total expenditure on high-cost drugs relative to
health spending and GDP. According to PMPRB there
were 172 patented medicines defined by the Board as
“high-cost” drugs (i.e. drugs with annual treatment costs
greater than $10,000 CAD) in 2019, accounting for $8.3
billion in gross sales. It is this group of drugs which the
new regulations specifically target because the regulator
claims that prices for these drugs are excessive and are
causing unsustainable costs for the healthcare system.
CHPI researchers calculated that gross sales of high-cost
patented drugs represented only 0.4% of GDP and 3.1%
of the $265.5 billion national health expenditure in
Canada in 2019. Moreover, total gross sales of all
patented medicines in 2019 were $17.2 billion
accounting for only 0.7% of GDP and 6.5% of national
health spending. Patented drugs’ percentage of national
health spending was almost the same in 2019 as in 2000
(6.4%): a remarkable 20-year period of near zero average
annual relative expenditure growth.3*

POLICY RECOMMENDATIONS

Repeal Guidelines, Include Former Reference
Countries

The Parliament of Canada should repeal the
amendments to the patented medicines regulations and
revoke the new guidelines. Canadian prices for patented
medicines are moderate compared to the PMPRB’s 13
current and former reference countries. The PMPRB's
rationale for the amendments is not supported by the
available evidence. The new guidelines are excessive,
risky, and unnecessary. Previous guidelines are adequate
to achieve the policy goals stated in the Patent Act and
the Patented Medicines Regulations. If an expanded
group of reference countries is retained in the
regulations, then Switzerland and the United States
should be included.

Review PMPRB Mandate

The PMPRB has not maintained policy neutrality. It
publicly advocates for the amendments. The agency has
not presented parliament with a comprehensive,
balanced, objective, uncensored summary of all available
evidence, for and against the amendments. The agency
has suppressed evidence that contradicts its narrative
justification for amending the regulations and guidelines,
exaggerated the significance of Canada’s international
rank and overstated the cost burden of patented drugs
on the healthcare system. It has dismissed serious
concerns about the impact of the regulations on the
availability of medicines and industry investment in
clinical research without any reference to evidence. It
has thereby failed to properly inform Parliament about
the prices of patented medicines. The Parliament of
Canada should conduct a formal review of the agency’s
relevance. Due consideration should be given to retiring
its mandate.

LIMITATIONS

The prices presented in this study are reported at the
gross ex-factory manufacturer list price level and
therefore do not reflect actual prices paid net of rebates.
The analysis depends on the accuracy of IQVIA data.
International rankings tend to exaggerate the actual
differences between prices and should therefore be
interpreted cautiously.
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TABLES

TABLE 1. Domestic sales of drugs matching the 100 top selling patented molecules in Canada 2020, manufacturer list
prices, US dollars MER and local currency.

PMPRB 14 US $ MER LOCAL CURRENCY
2018 2019 2020 2018 2019 2020

AUSTRALIA $2,560,155,186 $2,661,455,980 $2,965,376,894 3,429,666,378 3,831,522,493 4,282,583,229
BELGIUM $1,293,256,805 $1,387,792,167 $1,664,399,337 1,096,963,105 1,240,100,432 1,456,023,116
CANADA $5,297,980,077 $6,120,229,899 $7,179,791,285 6,871,276,071 8,119,369,627 9,609,972,365
FRANCE $5,637,473,466 $5,911,323,217 $7,029,976,846 4,776,870,847 5,283,074,427 6,148,681,137
GERMANY $9,811,015,860 $9,816,901,834 $11,466,358,827 8,314,479,367 8,771,870,406 10,029,991,833
ITALY $6,065,649,526 $5,553,428,110 $5,690,370,617 5,132,837,953 4,959,975,083 4,982,846,234
JAPAN $9,208,257,945 $10,627,047,710 $11,711,010,007 1,017,496,319,619 1,157,824,662,451 1,248,938,176,617
NETHERLANDS $541,621,557 $580,070,847 $676,284,842 459,260,345 518,427,827 591,589,997
NORWAY $631,476,260 $571,827,945 $603,824,906 5,137,007,806 5,033,066,201 5,653,638,163
SPAIN $5,505,424,224 $5,048,517,309 $5,791,809,703 4,660,467,447 4,510,017,097 5,067,109,917
SWEDEN $1,079,758,477 $980,662,663 $1,131,438,029 9,386,756,640 9,269,841,215 10,369,195,004
SWITZERLAND $1,213,763,728 $1,253,969,981 $1,505,472,570 1,188,111,456 1,245,807,802 1,409,821,856
UK $4,843,390,362 $4,898,727,699 $5,569,261,479 3,634,625,924 3,838,908,084 4,333,764,082
us $143,521,746,169  $175,194,036,263  $202,701,901,755 143,521,746,169 175,194,036,263 202,701,901,755

TABLE 2. Molecules with domestic patent status matching the 100 top selling patented molecules in Canada in 2020.

PMPRB 14 2018 2019 2020
AUSTRALIA 75 79 81
BELGIUM 71 75 77
CANADA 97 98 100
FRANCE 74 78 77
GERMANY 79 80 80
ITALY 80 82 83
JAPAN 67 72 78
NETHERLANDS 45 45 47
NORWAY 66 66 70
SPAIN 79 81 83
SWEDEN 71 75 73
SWITZERLAND 77 76 80
UK 82 85 84
us 88 88 89
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TABLE 3. Average and median foreign-to-Canadian price ratios at manufacturer list prices, US dollars MER and PPP.

PMPRB 14 uss AVERAGE F-to-C PRICE RATIO MEDIAN F-to-C PRICE RATIO
2018 2019 2020 2018 2019 2020
MER 0.84 0.77 0.74 0.79 0.74 0.74
AUSTRALIA PPP 0.70 0.67 0.66 0.68 0.64 0.63
MER 1.09 1.04 1.04 0.99 0.97 0.96
BELGIUM PPP 1.13 1.11 1.05 1.16 1.14 0.96
CANADA MER 1.00 1.00 1.00 1.00 1.00 1.00
PPP 1.00 1.00 1.00 1.00 1.00 1.00
MER 0.95 0.88 0.86 0.86 0.80 0.79
FRANCE PPP 0.99 0.96 0.90 0.91 0.90 0.84
GERMANY MER 1.18 1.11 1.10 1.17 1.15 0.97
PPP 1.21 1.22 1.15 1.23 1.23 1.14
ITALY MER 1.14 1.14 1.16 0.97 1.12 1.17
PPP 1.32 1.34 1.28 1.25 1.31 1.26
JAPAN MER 0.92 0.97 0.95 0.83 0.84 0.85
PPP 0.91 0.92 0.86 0.81 0.83 0.79
MER 0.91 0.82 0.79 0.89 0.79 0.77
NETHERLANDS PPP 0.95 0.86 0.78 0.90 0.83 0.78
MER 0.95 0.91 0.84 0.89 0.86 0.79
NORWAY PPP 0.72 0.70 0.71 0.71 0.69 0.72
SPAIN MER 1.23 1.18 1.20 1.17 1.17 1.16
PPP 1.48 1.50 1.42 1.34 1.38 1.34
MER 0.94 0.92 0.91 0.92 0.87 0.89
SWEDEN PPP 0.86 0.88 0.81 0.84 0.85 0.82
SWITZERLAND MER 1.09 1.10 1.15 1.12 1.15 1.17
PPP 0.82 0.83 0.78 0.82 0.83 0.77
UK MER 0.90 0.90 0.89 0.85 0.84 0.84
PPP 0.90 0.94 0.89 0.88 0.89 0.82
Us MER 4.38 4.47 4.32 3.72 3.95 3.85
PPP 4.03 4.24 4.13 3.42 3.65 3.64

TABLE 4. Foreign-to-Canadian ratios for GDP per capita and for patented medicine prices, US dollars PPP.

PMPRB 14 GDP PER CAP GDP PER CAP RATIO AVERAGE PRICE RATIO PRICE-to-GDP GAP
2018 2019 2020 2018 2019 2020 2018-20 2018 2019 2020 2018-20 2018 2019 2020 2018-20

us $63,043 $65,240 $63,415 1.25 1.29 1.32 1.29 403 424 413 4.13 2.77 2.95 2.81 2.85
SPA $40,780 $42,212  $38,335 0.81 0.83 0.80 0.81 1.48 1.50 1.42 1.46 0.67 0.66 0.62 0.65
ITA $43,097 $44,398 $41,492 0.86 0.88 0.86 0.87 1.32 1.34 1.28 131 0.46 0.47 0.42 0.45
GER $54,955 $55,891  $53,812  1.09 1.10 1.12 1.11 1.21 1.22 1.15 1.19 0.12 0.11 0.03 0.09
JPN $42,415 $42,939 $40,150 0.84 0.85 0.83 0.84 091 0.92 0.86 0.90 0.07 0.07 0.03 0.06
BEL 852,663 $54,709  $52,063  1.05 1.08 1.08 1.07 1.13 1.11 1.05 1.10 0.08 0.03 -0.03 0.03
CAN $50,240 $50,661  $48,091  1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 0.00 0.00 0.00
FRA $46,508 $49,468 $46,537 0.93  0.98 0.97 0.96 099 096 0.90 0.95 0.06 -0.02 -0.07 -0.01
UK $47,163 $48,542 $44,929 0.94 0.96 0.93 0.94 090 094 0.89 0.91 -0.04 -0.02 -0.04 -0.03
SWE 853,553  $55,338  $54,848  1.07 1.09 1.14 1.10 0.86 0.88 0.81 0.85 -0.20 -0.22 -0.33 -0.25
NLD $57,900 $59,675 $59,335 1.15 1.18 1.23 1.19 095 086 0.78 0.86 -0.21  -032 -0.45 -0.32
AUS $53,083 $53,079 $51,743  1.06 1.05 1.08 1.06 0.70 0.67 0.66 0.68 -0.36 -0.37 -0.41 -0.38
SWiI $71,706  $73,114 $71,298 1.43 1.44 1.48 1.45 0.82 0.83 0.78 0.81 -0.61 -0.62 -0.70 -0.64

NOR $69,709  $68,344  $63,293  1.39 1.35 1.32 1.35 072 070 0.71 0.71 -0.67 -0.65 -0.61 -0.64
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