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ABSTRACT

The Government of Canada plans to implement new controls on the prices of patented drugs sold in Canada. The literature indicates that such controls delay drug
launches. The Government of Canada, in its cost benefit analysis of the proposed regulatory changes, claims that they do not. To examine this claim, we use recent
OECD country level data to estimate regression models of drug launches. These estimates suggest that higher drug list prices increase the number of launches of new
medicines; the estimates are larger in the short term than in the longer term. If our estimates have a causal interpretation, then, consistent with the extant literature,

drug list price reductions delay availability of new medicines in the OECD countries. We explore the implications of these findings.

Introduction

Canada’s Patented Medicine Prices Review Board (PMPRB), estab-
lished in 1987, is a federal agency that regulates the introductory list
prices of patented drugs and their rate of increase over time [1]. The
regulatory regime has been criticized because the list prices for patented
drugs in Canada are relatively high compared to other countries within
the Organisation for Economic Co-operation and Development (OECD)
[2-7]. In response, the PMPRB intends to introduce amended regula-
tions that reduce patented drug list prices [8]. The literature indicates
that a country that reduces drug list prices will wait longer for new drugs
to be launched [9-13]. The PMPRB claims otherwise [14]. The litera-
ture, however, relies mostly on data prior to 2000. Since then, drug
companies have increasingly used confidential rebates off list prices to
conceal actual transactions prices [15]. It is therefore unclear what ef-
fect, if any, patented drug list price has on country level drug launches.
To provide more evidence for policy formation, we use recent country
level data to estimate regression models to assess the impact of list prices
for patented drugs on drug launches across the OECD.

In this paper we first provide background on the regulation of
patented drug prices in Canada. Next, we briefly review the results of the
extant literature on this topic. We then present our empirical methods
and results. The paper concludes with some discussion of the implica-
tions of the findings.
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Patented drug price regulation in Canada

The PMPRB’s current regulatory framework has resulted in list prices
in Canada that are consistently among the highest in the OECD [3-7].
There are structural reasons for this: drugs that the PMPRB deems to be
therapeutically novel can be priced no higher than the median of the list
prices of the same drug in seven countries - the so-called PMPRB7. These
seven countries are the United Kingdom, France, Italy, Sweden, Ger-
many, Switzerland, and the United States. Historically, the latter three
countries have had amongst the highest drug prices globally [3-7,16].
Thus, if the price ceiling is binding, under the current framework list
prices of therapeutically novel drugs in Canada will be about the fourth
highest globally.

In practice, few customers pay these list prices. Multinational drug
companies price discriminate by giving drug plans confidential rebates
off of public list prices [15,16]. It is therefore difficult to assess how
actual, net-of-rebate prices paid in Canada compare to those paid else-
where. Nevertheless, there is evidence that actual transactions prices in
Canada are among the highest in the OECD. For example, the Govern-
ment of Canada estimates that public drug plans in Canada receive
discounts between 15-25 percent off list prices. Discounts of this
magnitude are lower than that reported by other countries, and would
make actual prices in Canada higher than the (pre-rebate) list prices paid
in many OECD countries [3-7,17,18].

In response to the criticism of high drug prices, the PMPRB began a
regulatory policy review which culminated in a new set of pricing rules
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that were announced in 2017 [16,19]. The coming-into-force date has
been delayed several times and the proposed rules have evolved since
2017. The pricing rules are now scheduled to take effect July 2022 [8,
20]. The PMPRB intends to regulate list prices as it currently does, using
international price referencing. However, it will change the set of
comparator countries, replacing the two countries with the highest drug
list prices in the PMPRB7 — the US and Switzerland — with six countries
that tend to have lower list prices than Canada: Japan, Australia, Nor-
way, Spain, Belgium and the Netherlands. The list price of a patented
drug newly launched in Canada can be no higher than the median list
price in these 11 comparator countries, or at least in the subset of these
countries in which the drug has already launched [8]. In situations
where no reference prices are available, the maximum list price will be
set based on the domestic prices of therapeutically similar drugs [8]. The
PMPRB previously proposed to regulate actual (confidential post-rebate)
drug prices using estimates of the drug’s therapeutic novelty, cost
effectiveness and projected sales revenue. The proposal to regulate post
rebate prices, which would have resulted in price reductions in the order
of 20-70%, were found to be unconstitutional in Canada [21,22]. They
were subsequently abandoned in April 2022 and thus the new policy
amendments will only directly reduce list prices through a new set of
comparator countries [20,23].

The cost savings of these new list price controls will differ by payer
type, public vs private. The PMPRB estimates that the new regulations
will reduce list prices by about 8-13 percent over the next decade [24].
It is unclear if these list price reductions will benefit public plans, which
account for 45 percent of drug spending in Canada [17]. The reason is
that public plans already pay rebated prices that are estimated to be
15-25 percent lower than list [17]. However, it is possible that a
reduction in list price will further reduce actual prices.

The reduction in list price will almost certainly benefit private payers
— which collectively account for 38 percent of prescription drug
spending in Canada — as insurance companies that manage private plans
likely negotiate smaller rebates than do public plans. Out of pocket
payers — who make up the remaining 17 percent of drug spending — also
typically pay list prices and will therefore also benefit [17].

These observations are consistent with the results of a cost benefit
analysis (CBA) of the originally proposed reforms; this CBA was con-
ducted by the Government of Canada in 2017. The CBA estimated the
savings to payers to be approximately $2.8 billion and $3.8 billion over a
10 year period for the new rules on list prices and rebated prices,
respectively [25].

Drug launch delays

One potential impact of more stringent price controls — ignored in the
government’s CBA - is the impact on consumers and drug payers asso-
ciated with delayed or reduced launches of new drugs in Canada [9-13].

The academic literature has identified two reasons why country level
drug prices may impact launch decisions by multinational pharmaceu-
tical companies. First, drug companies typically do not have the
personnel needed to obtain market authorization from all target coun-
tries at once. Thus, they will prioritize launching in countries where
gross profits are expected to be greatest [10,26]. Canada’s use of more
stringent price controls, to the extent that they reduce actual prices, will
reduce gross profits and thus lower Canada’s launch priority.

Second, some countries use the PMPRB’s model of international
price referencing, wherein the maximum domestic drug list price de-
pends on foreign list prices. A multinational pharmaceutical company
may delay a launch in Canada to prevent a price regulator in a larger
foreign market from referencing Canadian prices when the drug is
launched in the foreign market.

Will the reduction in list prices of patented drugs in Canada trigger
price reductions elsewhere? Currently, Canadian drug prices are used to
set maximum prices in at least five other countries: Egypt, Brazil,
Colombia, South Africa and Taiwan [27-30]. It seems unlikely a
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company would delay a launch in Canada to attain a higher list price in
these relatively small markets. However, there is a risk that relatively
large countries will begin to reference Canadian drug prices should
Canada markedly lower its prices. For instance, both major political
parties in the USA — whose pharma market is 22 times larger than
Canada’s — have proposed setting prices for drugs covered by its public
drug plans on the basis of prices charged in Canada [3,31,32]. Thus,
there is some risk that once the PMPRB regulations are enacted, drug
companies will delay launches in Canada to prevent price declines in
larger markets.

The PMPRB reported that, based on its analyses, patented drug prices
have no material impact on drug launch decisions [14]. This finding is at
odds with the literature on drug launch timing [9-13]. However, this
literature may now be out of date as it relies on older data, mostly from
the 1990s. The most recent data point used in the extant studies is from
2003. Since then, actual prices have diverged from list prices owing to
the increased use of confidential rebates [15].

If the PMPRB claim is correct, then list price should not be an
important determinant of the timing of new drug launches in a country.
In this paper, we test whether this is the case using recent OECD country-
level data to estimate the effect of list price on the share of new medi-
cines available in a country.

Methods

Like the earlier studies, we model how patented drug list prices and
market size affects the availability of new drugs in a country. The earlier
studies estimated models of drug-specific launch lags, namely the time
between first global launch of drug j and the drug’s launch in country i.
We model Share New Meds; — the percentage of new drugs launched
globally over a particular time period that are launched in OECD country
i by a certain date, where launch is defined by a commercial sale.

The outcome variable Share New Meds; is posited to depend on:
price;, a patented drug price index for country i; two measures of market
size: pop;, the population of country i, and GDP/pop;, the (expenditure-
based) per capita gross domestic product of country i; and, ema;, an
indicator of whether country i is a member of the European Medicines
Agency (EMA). (EMA-approved drugs are approved for sale in all EMA
member countries.) We use the statistical software package Stata to
estimate the ordinary least squares (OLS) linear regression:

Share New Meds; = f, + p,log(price;) + p,log(pop;)

+ B;log(GDP / pop;) + Psema; + ¢ (€8]

Measurement of Outcome Variable

We estimate six forms of (1), each corresponding to a different way of
measuring Share New Meds;. Our “Single Year” models all rely on data
published in the “Meds Entry Watch” reports produced by Canada’s
National Prescription Drug Utilization Information System (NPDUIS) — a
federal government research initiative [33-36]. We estimate four “sin-
gle year” models: 2015, 2016, 2017, and 2018, each reflecting the time
period in the denominator of Share New Meds;. The denominator is the
number of new active substances (NAS) to gain regulatory approval for
use in the USA, Canada, or Europe during each year. Regulatory
approval is granted by the Food and Drug Administration (FDA) in the
USA, Health Canada (HC) in Canada, and the European Medicines
Agency (EMA) in Europe. The numerator is the number of these NAS
that accrue a sale in country i, during the year or 9 months after. Thus,
Share New Meds; in the 2015 model reflects the percentage of medicines
approved by the FDA, HC, or EMA during 2015 that accrued a sale in
OECD country i over the period 2015-2016Q3. Definitions for the other
single year models are provided in Table 1.

Our four single year models assess the determinants of the share of
new medicinesin an OECD country in the short term. We also measure
Share New Meds; in a way that captures the launches of new drugs over a
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Table 1
Single Year Model Outcome Variable Time Interval and Regulatory Bodies.
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Single Year Models

Model 3 Model 4

Model 1 Model 2
Share New Meds; numerator* 2015-2016Q3 2016-2017Q3
denominator* 2015 2016

Regulatory Bodies
Data Source

FDA, EMA or HC
2016 Med Entry Watch Report

FDA, EMA or HC
2017 Med Entry Watch Report

2017-2018Q3

2017

FDA, EMA or HC

2018 Med Entry Watch Report

2018-2019Q3

2018

FDA, EMA or HC

Med Entry Watch Report 5th Edition

*Numerator: Period during which drugs approved by the defined regulatory bodies accrued a sale in country i.
¥ Denominator: Period during which a drug was approved by any of the regulatory bodies. FDA is the United States Food and Drug Administration; EMA is the Eu-

ropean Medicines Agency; HC is Health Canada.

7-8 year period. Our 2009-2017 model focuses on the uptake in each
OECD country over the period 2009-2018Q3 of medicines approved by
the FDA, HC, EMA or the Swiss regulatory authority over the period
2009-2017. Like our single year models, the data used to construct
Share New Meds; for the 2009-2017 model were obtained from the
NPDUIS [33]. Data for our 2011-2018 model were obtained from a 2019
report published by Innovative Medicines Canada (IMC) — a group
representing Canada’s innovative pharmaceutical industry [37]. Both
the NPDUIS and IMC reports used country-level sales data collected by
IQVIA, a leading pharmaceutical market research firm.

Measurement of covariates

In all models, Share New Meds; was posited to depend on an index of
patented drug prices, market size, and market entry costs. The patented
drug price index, price;, used in the single year models and the
2009-2017 model were obtained from the 2014-2018 PMPRB Annual
Reports [3-7]. The price index reported by the PMPRB for country i is a
weighted average of the ratio of country i price to the Canadian price for
each patented drug sold in both countries during a particular year. The
PMPRB obtained the price data from IQVIA’s MIDAS database [3-7].
The MIDAS data are derived from the purchase invoices of a sample of
pharmacies in each country. Invoiced prices reflect wholesaler markups;
IQVIA removes estimates of these markups in order to determine the
prices paid to drug manufacturers. Foreign prices are converted into
Canadian dollars using 36-month average exchange rates. The prices do
not reflect off-invoice rebates paid by drug manufacturers to drug
payers. For the 2011-2018 model, pricing data was obtained from IMC,
which reports the country level weighted average price of global drugs
per standard unit during 2017 [37]. For this reason, other covariates
included in the 2011-2018 model were also measured in 2017.

The two measures of market size, expenditure-based GDP per capita
and population size — GDP/pop; and pop; — were measured using the Penn
World Tables database [38]. Market entry costs for country i were
measured using ema;, an indicator equal to one if country i is a member
of the EMA. EMA-approved drugs are approved for sale in all EMA
member countries. Thus, the cost of obtaining EMA regulatory approval
is amortized over unit sales in the entire EMA region [39]. However,
companies still face the cost of obtaining reimbursement in each of the
countries.

A limitation of the 7-8 year models is that the covariates reflect
conditions in just one year. Degrees of freedom and data constraints
preclude the inclusion in these models of covariates that reflect prices in
each year of the accrual period. For instance, the PMPRB only began
reporting price index data for all OECD countries in 2014 (prior to this,
they only reported the PMPRB?7 price indexes). Given these constraints,
for the 2009-2017 model, we use the average of the 2014-2017 data for
all covariates. As a robustness check, we estimated a model using the
same outcome variable but measuring the covariates at each individual
year between 2014 to 2017. These results are reported in the Appendix
(Table S1).

Table 2
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Table 2
Model 5 and 6 Outcome Variable Time Interval and Regulatory Bodies.

7-8 year models

Model 5 Model 6
Share New numerator* 2009-2018Q3 2011-Aug 2018
Meds;
denominator®  2009-2017 2011-Aug 2018
Regulatory FDA, EMA, HC or Swiss FDA, EMA or
Bodies JPMDA

Data Source 2018 Med Entry Watch

Report

2019 IMC Report

*Numerator: Period during which drugs approved by the defined regulatory
bodies accrued a sale in country i.

¥Denominator: Period during which a drug was approved by any of the regu-
latory bodies. Swiss refers to Swissmedic, the medicines regulatory authority for
Switzerland. JPMDA refers to the Japanese Pharmaceuticals and Medical De-
vices Agency

We also estimate variants of the models that account for the influ-
ence of potential outliers in our data set. Specifically, the USA and New
Zealand have extreme values of drug launches and drug prices; the USA
has particularly large values of both variables (Fig. 1). In contrast, New
Zealand is often cited as having particularly low numbers of drug
launches, though its prices as reported by the PMPRB are quite similar to
Canada [3-7,13,37]. To assess the degree to which these two countries —
or any other — were driving the results, we estimated our models after
sequentially excluding a country-specific observation. As a further
sensitivity test to assess the effects of outliers, we perform conditional
quantile regression at the 25th, 50th, and 75th percentile for each
model. One would expect to see a significant difference between the OLS
and quantile regression estimates if outliers are strongly influencing our
OLS estimates.

Estimation of standard errors of the OLS parameter estimator

It is possible that the error terms in our models are heteroskedastic,
in which case the default “iid” standard error estimators are invalid. One
approach is to use the so-called “robust” standard error estimator; in
large samples this estimator is consistent in the face of hetero-
skedasticity of unknown form [40]. However, inference based on robust
standard errors can be misleading in samples of the size used in this
paper. Roodman et al. (2019) report that the wild bootstrap is a more
reliable approach to inference in smaller samples. We therefore used this
procedure, as implemented using Roodman’s “boottest” Stata program,
to generate p-values associated with the restriction that f;, the param-
eter associated with log(price;) in our regression models, is equal to zero
[41]. Specifically, we generated 999 wild bootstrap samples using the
Rademacher distribution, with the restriction imposed. The boot-
strapped p-value is the percentage of bootstrapped t-ratios, tzl ,b=1,...

, 999 that are more extreme (in either direction) than the t-ratio
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Fig. 1. Share of New Medicines and log foreign to Canadian price, by country, in 2018. Marker size is proportional to total GDP. Quintile of GDP in parentheses.

Model 4 Share New Meds definition used.

calculated using the original data, t; :

555 21> ]

Here, || (\t};l\ > |tg |) equals 1 if the expression in the parentheses is

(2)

true and equals O otherwise. The t-ratios in this expression are calculated
using the heteroskedasticity-robust variance estimator of Eicker and
White [40,42]. We also used this procedure to test the restrictions that
the other parameters were equal to zero and report the resulting
p-values with our parameter estimates below.

Impact of missing data on actual transactions prices on our regression
model

As noted earlier, both list and actual prices presumably affect
Share New Meds;, albeit through different channels. One limitation of
our regression model is that it does not control for actual transactions
prices. How will this affect the OLS estimator of the effect of list price on
Share New Meds;?

To begin, express the index of actual patented drug prices in country
i, act;, to be a fraction «a; of the list price index list;:

3

This fraction ; reflects a weighted average across payers and
different types of drugs. Suppose further that the Data Generating Pro-
cess (DGP) is:

act; = a;list;

Share New Meds; = f, + p,log(list;) + p,log(act;) + v; “4)

where u; is the error term for country i. Substituting, we have:

Share New Meds; = p, + plog(list;) + p,log(a;list;) + v; (©)
Rearranging:

Share New Meds; = B, + (f, + B,)log(list;) + p,log(a) + v; 6)
The estimable form of this model is:

Share New Meds; = 3, + y,log(list;) + & 7)

where 7, the parameter on log(list;), reflects the sum of the impacts of
the logarithm of list and actual prices on Share New Meds;. The error
term ¢; is the original error v; plus f,log(a;).
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Unbiasedness requires that the expected value of ¢; not vary with list;.
But it seems plausible that «; (a component of ¢;) does indeed vary with
list;. One may expect that the proportional rebate in a country, 1 — a;, is
larger, the greater is the list price, if only because there is more nego-
tiating room. In this case, @; and thus actual prices tend to be smaller, the
higher are list prices. This will attenuate the estimator of y,. On the other
hand, if rebate percentages tend to be higher the lower is list; then the
model will over-estimate the impact of prices on Share New Meds;.

Results

Fig. 1 shows the Share New Meds;of each country included in the
2018 Model. This graph reveals a cluster of EMA member countries with
higher Share New Meds; but lower patented drug prices than in Canada.
Share New Meds; and prices in Switzerland — which is not a member of
the EMA - are similar to those in Canada. South Korea and Turkey have
relatively low prices and also relatively low Share New Meds;.
Conversely, the USA have the highest drug prices and the highest share
of new medicines. Countries in the lowest quintile of overall GDP appear
to have low Share New Meds;..

We next turn to the estimates of the linear regression models to
quantify the roles of drug price, market size and EMA membership on
the share of new medicines available globally entering a country.

Single Year Models

Our single-year models suggest that list price has an economically
meaningful and statistically significant impact on the percentage of new
medicines available in a country (Table 3). In the short term, a ten-
percentage increase in price is associated with a 2.2 to 3.7 increase in
Share New Meds;. Larger markets — those with larger values of GDP per
capita and population — are also associated with a larger shares of new
medicines in an OECD country. Finally, EMA membership is associated
with 9-to-15-point increase in the percentage of NAS that are sold in the
country. The four models have adjusted R? values between 0.65-0.70.

7-8 Year Models

The final two models capture the influence of list price, market size
and EMA membership on Share New Meds;.over a period of 7-8 years
(Table 4). In these models, price has a smaller, although statistically
significant, impact on an OECD country’s share of new medicines. Per
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Table 3
Parameter estimates of single year models.
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Variable 2015 ¥ B (p-value) 2016 ¥ B (p-value) 2017 ¥ B (p-value) 2018 ¥ B (p-value)
log(price;) 37.071% 21.805%** 26.940%** 28.306*
(0.0170) (0.0000) (0.0000) (0.0140)
log(population;) 6.694 5.871* 6.343* 6.857*
(0.0701) (0.0240) (0.0450) (0.0310)
log(GDP;/capita;) 20.191* 12.155 19.631* 15.513
(0.0991) (0.0621) (0.0300) (0.0551)
ema; 15.246** 15.311** 9.243 9.171
(0.0220) (0.0080) (0.1061) (0.1351)
Constant -207.118* -129.998* -206.145%* -169.534*
(0.1261) (0.0701) (0.0400) (0.0490)
N 291 31 31 31
R? adjusted 0.668 0.652 0.662 0.702

wild bootstrap p-value legend: * p<0.05, ** p<0.01, *** p<0.001
tLaunch Data for Greece and Turkey not available

yThe outcome variable reflects the percentage of drugs which obtain global regulatory approval in the specified year that are sold in an OECD country during the

specified year or 9 months after.

Table 4
Parameter estimates of 7-8 year models.

Variable 2009-2017 ¥ B (p-value) 2011-2018 g (p-value)
log(price;) 15.636* 21.692*
(0.0310) (0.0100)
log(population;) 7.048* 5.715*
(0.0210) (0.0360)
log(GDP;/capita;) 15.579 4.206
(0.0851) (0.7788)
ema; 13.855* 10.126
(0.0110) (0.0631)
Constant -148.612 -1.569
(0.2282) (0.9940)
N 31 31
R? adjusted 0.668 0.704

wild bootstrap p-value legend: * p<0.05, ** p<0.01, *** p<0.001

yThe outcome variable reflects the percentage of drugs which obtain global
regulatory approval in the specified years that are sold in an OCED country
during the specified year or 9 months after.

capita GDP does not have a statistically significant effect in either of the
longer-term models.

Sensitivity Analysis

In a sensitivity analysis, we re-estimated each model after sequen-
tially excluding one country observation to identify influential obser-
vations. We found that the exclusion of the USA had the largest impact
on model estimates of log(price;), reducing the model R-squared values,
parameter estimates, and increasing p-values of the estimates. We report
model estimates and the estimated impact of price reductions when
excluding the USA in the Appendix. Without the USA, the estimated
effect of price is smaller, and only 3 of the 6 models show it to be a
statistically significant covariate at conventional levels. However, in 5 of
6 models the p-value is no higher than 0.074. Overall, we find that the
USA is indeed a particularly important observation.

We also report conditional quantile regression estimates at the 25th,
50th, and 75th quantile in the Appendix. Quantile regression is less
sensitive to outlier error term values. Comparison of the conditional
quantile results to the linear regression results therefore can assess the
impact of outliers in our OLS estimates. In our comparisons, reported in
the Appendix, we found no instances where the OLS estimates fall out of
the 95% confidence interval of the quantile regression.

Estimated impact of price reductions

We next used the parameter estimates to estimate the impact on
expected Share New Meds; of a 5%, 15%, 25%, 35%, and 45% decrease
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in patented drug prices (Table 5). Recall that our model estimates the
effect of a percentage reduction in both list and actual prices. The price
reductions reported in the table are meant to be illustrative; the price
reduction for a given drug will depend on the specifics of how the new
pricing controls are applied.

The single year models show that a 25% price decrease will result in
an estimated 6-10% decrease in Share New Meds; for a given country
included in the model. The 7-8 year models show a 4.5-6% decrease in
Share New Meds; with the same price decrease. Our models therefore
suggest that the effect of price cuts on new medicines entering a country
is greater in the short-term than in the long-term, a result indicative of
launch delays.

Discussion

The Government of Canada plans to implement new controls on both
the list and actual transaction prices of patented drugs in July 2022 [8].
The literature indicates that reductions in drug list prices delay drug
launches [9-13]. The Government’s analysis indicates that the proposed
price controls will not delay drug launches [14,43]. It is possible,
however, that the results of the extant literature no longer apply. The
literature uses data that is now almost 20 years out of date, drawn
mostly from the 1990’s.

We produced new evidence on the issue to assess the possible effects
of the PMPRB’s new regulatory regime. Using recent OECD country level
data, we estimated 6 regression models of the percentage share of new
medicines approved globally that are launched in a country by a given
date. The models show that list price is an important covariate, and the
impact of list price on the share of new medicines within this group of
countries is greater in the short term than the long term.

If our estimates can be given a causal interpretation, then we predict
that a 25% decrease in list prices in an OECD country will lead to a
6-10% and 4.5-6% decrease in drugs launched over 1- and 7-8-year
periods, respectively. Though our methods and data sources differed,
these findings are consistent with previous studies on this topic. Our
estimates also suggest that larger market sizes and EMA membership
increase the share of new medicines entering an OECD country.

To what extent do these empirical results inform the impacts of the
proposed PMPRB regulatory reforms? This depends on whether our re-
sults directionally indicate the causal impact of price reductions on
launch delays. It is possible that our results are spurious, and simply
reflect correlations between unmodelled determinants of drug launches
and list prices. We would be surprised if this were the case. One
unmodelled determinant of drug launches are actual drug prices; these
are list prices less any confidential rebates. If rebate percentages are
higher with higher list prices (a situation we find plausible), then our
estimator is attenuated. If this is the case, other unobserved factors
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Table 5

Estimated percentage point decrease in expected launch percentage from a 5%, 15%, 25%, 35% and 45% decrease in list prices.
Price Decrease 2015 2016 2017 2018 2009-2017 2011-2018

% % % % % %

5% 1.902* 1.118%** 1.452* 0.802* 1.113*
15% 6.025* 3.544%** 4.600* 2.541* 3.525*
25% 10.666* 6.273%** 8.143* 4.498* 6.240*
35% 15.97* 12.19* 6.736* 9.344*
45% 22.163* 16.922* 9.348* 12.968*
N 291 31 31 31

wild bootstrap p-value legend: * p<0.05, ** p<0.01, *** p<0.001
tLaunch Data for Greece and Turkey not available

would need to overwhelm this downwards bias to produce the estimates
we obtain. Of course, we cannot rule out the possibility that our results
are spurious.

Proceeding on the assumption that our estimates do have a causal
interpretation, how do they affect the CBA of the new price regulations?
A lot depends on the therapeutic novelty of the drugs whose launch in
Canada is delayed. Delays in access to therapeutically important new
medicines will harm patients. Perhaps recognizing this, the Government
of Canada exempted COVID-19 treatments from the new pricing rules
[8]. However, most drugs currently entering the Canadian market are
those offering only small improvements over existing therapies, collo-
quially known as “me-too” drugs. From the period of 2010-2018, the
PMPRB reports that 5% of 811 NAS evaluated by its Human Drug
Advisory Panel were categorized as either a breakthrough drug (2.3%)
or a drug offering a substantial improvement over other medicines in
Canada (2.7%) [3]. The remaining drugs were either a moderate
improvement (12.1%) or a “me-too” drug (82.9%) [3]. The welfare ef-
fects of delayed “me too” drug entry into Canada are likely smaller than
that of delayed entry of breakthrough drugs. Moreover, as a referee
pointed out, during the delay period additional information on the
therapeutic properties of new drugs can be generated from jurisdictions
where the drug is already approved.

The price reductions will also vary across payer types, i.e., the public
drug plans (which insure mainly seniors, the indigent and those with
high drug costs relative to income), private plans (which insure mainly
those with employment related benefits) and the uninsured. The pro-
posed new price ceilings will likely have their greatest effect on prices
paid in the private plans since the public plans likely currently secure
larger rebates. We might therefore expect to see the largest delays in
those drugs used primarily by beneficiaries of private plans, who tend to
under 65 years of age.

It is unclear if the incorporation of drug delay costs would change the
net benefit to Canada of implementing the more stringent price controls.
Regardless of the net benefit to Canada, however, Canada’s new price
controls will weaken the international system of financing pharmaceu-
tical R&D if it causes other countries to reduce their prices. International
agreements that ensure that each high-income country carries its fair
share of the global pharmaceutical R&D burden would appear to be
better than the current system of price referencing and confidential
discounts [44].
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