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Since January 1995, Health Canada has been collecting 
fees from pharmaceutical companies under a policy 
termed cost recovery in return for various regulatory 

and related activities. These include an annual fee for each 
product a company markets, fees for reviewing the clinical 
information that a company files to obtain approval to mar-
ket a drug, and fees to authorize the company to make, dis-
tribute and import drugs.1 The goal behind cost recovery is 
to transfer “some or all of the costs of a government activity 
from the general taxpayer to those who more directly benefit 
from or who ‘trigger’ that special activity.”1 Cost recovery 
was not meant to supplement parliamentary appropriations 
to Health Canada but, rather, to replace the 50% loss of 
funding that occurred in the early to mid-1990s owing to 
government restraint policies.1

Since the start of the policy, fees have been increased sev-
eral times, most recently in 2011. Currently, cost recovery 
supplies about 40% of the operating budget for the drug reg-
ulatory system,2 but Health Canada is proposing to raise the 
amount collected to ultimately cover 90% of its costs.3

Critics of cost recovery have argued that it puts Health 
Canada in a position of conflict of interest with respect to its 

decisions about whether to allow a drug on the market.4 The 
effects of conflict of interest might be manifested through less 
rigorous evaluation of the clinical evidence that companies 
submit when they apply to market a new drug, resulting in 
products’ having an increased risk of causing harm once they 
are marketed. The present study was conducted to examine 
whether there was a difference in the postmarket safety for 
drugs approved in the 5  years before and 5  years after the 
introduction of cost recovery. Specifically, I looked at 4 mea-
sures of safety: 1)  the proportion of new active substances 
(i.e., molecules never before sold in Canada in any form) that 
received a safety warning or were withdrawn, 2)  the mean 
number of safety warnings per product, 3) the median time to 
a first safety warning or withdrawal from the market for safety 
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Methods: A list of all new active substances approved in the 5 years before (1990–1994) and after (1995–1999) the introduction of 
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warning, the number of safety warnings per new active substance or the time until the first safety warning or the likelihood that 
a drug would have a safety problem. Median drug review times decreased significantly after cost recovery was implemented 
(p = 0.02).

Interpretation: The introduction of cost recovery and the associated reduction in review times did not affect the postmarket 
safety of drugs. Further changes to cost recovery, as are currently being proposed by Health Canada, need to be evaluated for 
any potential effects on the approval process that might influence decisions that Health Canada makes about the safety and efficacy 
of new drugs.
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reasons (hereafter referred to collectively as safety warning) 
and 4) whether there is a difference in the likelihood that new 
drugs (new active substances) would acquire a safety warning 
in the period before and after cost recovery was initiated. Sec-
ondarily, this study looked at the change in drug review times 
and funding for the drug regulatory system with the imple-
mentation of cost recovery.

Methods

List of new active substances approved
I compiled a list of all new active substances approved in the 
5-year periods before (1990–1994) and after (1995–1999) cost 
recovery started. An Access to Information and Privacy 
request was initially sent to Health Canada requesting a list of 
all new active substances approved in 1990–1994 inclusive. 
Health Canada responded that such a request was not neces-
sary to receive this information and supplied the necessary list, 
drawing from a variety of sources since annual reports were 
not produced during this period. I generated a list of new 
active substances approved from 1995 to 1999 from the 
annual reports of the Therapeutic Products Directorate 
(small-molecule drugs) and the Biologics and Genetic Thera-
pies Directorate (biologics and vaccines). (Reports can be 
obtained by contacting the directorates directly at 
< publications@hc-sc.gc.ca >.) For each new active substance, 
I abstracted the generic name and date of approval (date of 
Notice of Compliance). Health Canada noted that the defini-
tion of a new active substance had changed over the years, and 
for this reason it acknowledged that there could be discrepan-
cies between its list and the annual reports for 1995 and 
onward (Patrick Ridgen, Resource Management and Opera-
tions Directorate, Health Canada: personal communication, 
2018). In addition, I recorded the median approval times for 
each year from the annual reports for the period 1995 and 
onward. Median approval times for 1990–1994 were in the 
1995 annual report.

Safety warnings
Health Canada began systematically posting safety warnings 
and advisories on its website (www.healthycanadians.gc.ca/
recall-alert-rappel-avis/search-recherche/simple/en/?f_mc = 3) 
only in July 2000. Before that, safety information was pub-
lished in 1 of 2 forms: Dear Doctor letters and articles in the 
Canadian Adverse Drug Reaction Newsletter. I obtained Dear 
Doctor letters published between Jan. 1, 1990, and the end of 
publication (Feb. 24, 2000) directly from Health Canada and 
accessed issues of the Canadian Adverse Drug Reaction Newslet-
ter from my personal collection. I searched the Health Canada 
Web site for warnings and notices of withdrawals until 
Apr. 20, 2018. All safety advisories, including those related to 
drug–drug interactions, were recorded except for those dealing 
with the withdrawal of a specific batch or lot number owing to 
manufacturing problems and those issued because of misuse of 
a drug (e.g.,  an unapproved use) or medication error (e.g.,  a 
warning about remembering to remove a transdermal patch 
before applying a second one). Safety warnings to the public or 

to hospitals that duplicated ones issued to health care profes-
sionals were also not included. I recorded the date of each 
safety warning or notice that a drug was removed from the 
market along the reason for the warning or withdrawal. Dates 
for safety warnings from Canadian Adverse Drug Reaction News-
letter articles were taken as the first day of the month of the 
issue of the newsletter. Information about drug withdrawals 
was supplemented by data from an article about drug with-
drawals from 1963 to 2004.5

The 1990–1994 group of drugs was on the market for an 
average of 5 years longer than the 1995–1999 group, and this 
might have affected the likelihood that a drug would receive a 
safety warning. From 2013 onward, 5  drugs in the earlier 
group received a first safety warning, and there were 31 new 
safety warnings; all these safety warnings were removed from 
the analysis.

Funding of drug regulatory program
I calculated estimates of total funding for Health Canada’s 
drug regulatory program in constant 1998–1999 dollars and 
the proportion of funding that came from cost recovery from 
a figure in a report by KPMG, a global professional service 
company providing financial audit, tax and advisory services.1 
Information on funding for 1990 was not available.

Potential confounders
Several factors could have affected the likelihood that a drug 
would receive a safety warning because of possible different 
safety characteristics, including whether it was a small-
molecule drug or biologic, its therapeutic group and whether 
it was approved through the standard 300-day review process 
or the 180-day priority review process. Health Canada annual 
reports began differentiating between small-molecule drugs 
and biologics only in 1999, but the list of products approved 
between 1990 and 1994 that I obtained from Health Canada 
differentiated biologics from small-molecule drugs. I used the 
Notice of Compliance database (https://health-products.
canada.ca/noc-ac/index-eng.jsp) to determine biologics and 
small-molecule drugs for 1995–1999. I categorized all drugs 
into therapeutic groups using the second level of the World 
Health Organization Anatomic Therapeutic Chemical classi-
fication system.6 However, the list of new active substances 
approved in 1990–1994 did not identify which drugs went 
through a priority review process, so a comparison between 
the periods before and after cost recovery was possible only 
for 2 of the 3 possible confounders.

Statistical analysis
For each year, I calculated the following 4 measures: the pro-
portion of new active substances that eventually acquired a 
safety warning, the number of safety warnings per new active 
substance, the median time in years until the first safety warn-
ing and the median time in years that a new active substance 
spent in the drug approval process. I calculated linear time 
trend lines for the 2  study periods (1990–1994 and 1995–
1999) for each of these measures and compared them using 
Pearson correlation. In addition, I calculated Kaplan–Meier 
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survival curves, i.e., time to event curves, for the period from 
approval until a first postmarket safety warning or withdrawal 
for drugs in the entire 1990–1994 and 1995–1999 periods and 
compared the curves using a log rank (Mantel–Cox) test. 
Kaplan–Meier analysis accounts for the fact that drugs were 
on the market for various periods of time and, therefore, some 
drugs were more likely to have received a postmarket safety 
warning or been withdrawn by the end of the study period 
(Apr. 20, 2018). I compared the distribution of new active 
substances in the different Anatomic Therapeutic Chemical 
groups and the ratio of biologics to all new active substances 
approved in the 2 periods using the χ2 test. Calculations were 
done with Prism version 7.0e for Macintosh (GraphPad 
Software).

Ethics approval
No patients were involved and all data were publicly available; 
therefore, ethics approval was not necessary.

Results

In 1990–1994, Health Canada approved 166 new active sub-
stances, compared to 171 in 1995–1999 (Supplementary 
Tables A1 and A2, Appendix 1, available at www.cmajopen.ca/
content/6/4/E471/suppl/DC1). In both periods, there was 
1  occasion when 3  different formulations of a single new 
active substance were listed: in 1990–1994, there were 3 cases 
in which a single new active substance was marketed by 2 dif-
ferent companies, and in 1995–1999, there was 1 similar case. 
For purposes of this study, in each case, they were counted as 
only 1 new active substance, i.e., the 3 different formulations 
of the same new active substance were counted as a single new 
active substance, and when more than 1  company marketed 
the same new active substance, it was counted as a single new 
active substance. Therefore, the analysis is based on 
161  unique new active substances for 1990–1994 and 
168 unique new active substances for 1995–1999.

These drugs were in a total of 66 different second-level 
Anatomic Therapeutic Chemical therapeutic groups, 55 in 
1990–1994 and 51 in 1995–1999 (Supplementary Table A3, 
Appendix 1). There was no difference in the distribution of 
the new active substances into different therapeutic groups in 
the 2  periods (p  = 0.1, χ2 test). There were 22  biologics 
(13.7% of the total) in 1990–1994 and 23 biologics (13.7% of 
the total) in 1995–1999 (p = 1.0, χ2 test). The lack of any dif-
ference in the 2 possible confounders indicates that they did 
not play a role in any of the results.

A total of 25–42 new active substances were approved in 
any given year. Total funding for the drug regulatory system 
was $60–$70 million before cost recovery and $54–$71 mil-
lion after cost recovery. Industry funding represented 5.4% of 
the total in 1995, rising to 68.2% in 1998 and then decreasing 
to 46.0% in 1999 (Table 1).

Figure 1 and Figure 2 show time trends for the 2  study 
periods in the proportion of new active substances that even-
tually acquired a safety warning and the number of safety 
warnings per new active substance per year, respectively. On 

both measures, there was no difference between the 2 periods 
(p = 0.4 and p = 0.9, respectively, Pearson correlation coeffi-
cient). Figure 3 depicts the median time to a first safety warn-
ing. Although the median time decreased over the entire 
period, from 9.4 years in 1990 to 5.6 years in 1999, the lines 
had the same slope, which indicates that the downward trend 
seen in the latter period was just a continuation of the decline 
that had begun in the earlier period (p = 1.0, Pearson correla-
tion coefficient). Figure 4 shows the significant decline in the 
median time that a new active substance spent in the drug 
approval system once cost recovery was implemented (p  = 
0.02, Pearson correlation coefficient.)

Figure 5 shows the Kaplan–Meier survival curves, i.e., the 
likelihood that a drug would receive a safety warning or be 
withdrawn from the market, for the 2  study periods. The 
2 curves were not significantly different (p = 0.6, Mantel–Cox 
test).

Interpretation

All of the safety measures analyzed in this study — proportion 
of approved drugs receiving a safety warning, number of 
safety warnings per product, median time to first safety warn-
ing or withdrawal, and likelihood of receiving a safety warning 
— showed that the introduction of cost recovery by Health 
Canada did not affect the postmarket safety of drugs.

Drug approval times decreased by about 50%, although 
overall funding for the drug regulatory system decreased 
1 year after the introduction of cost recovery and recovered to 
previous levels only in 1995 and just barely surpassed the 1991 
level in 1999. The change in approval times with the intro-
duction of cost recovery mirrors what happened in the United 
States, where cost recovery (or user fees, as it is termed) began 
in 1992 with the passage of the Prescription Drug User Fee 
Act, which has subsequently been renewed at 5-year intervals. 

Table 1: New active substances approved and funding for 
Health Canada’s drug regulatory system, 1990–1999

Year

No. of unique 
new active 
substances 
approved

Total funding for 
drug regulatory 

system, 
$ millions

% of funding 
 from cost 
recovery

1990 25 NA 0

1991 27 70 0

1992 41 60 0

1993 34 64 0

1994 34 60 0

1995 27 68 5.4

1996 33 54 7.2.0

1997 42 56 45.1

1998 30 51 68.2

1999 36 71 46.0

Note: NA = not available.
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Figure 1: Proportion of new active substances (NAS) that eventually acquired a safety warning before and after the introduction of 
cost recovery. Difference between the 2 periods not statistically significant (p = 0.4, Pearson correlation coefficient).

0.0

0.5

1.0

1.5

2.0

2.5

3.0

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999

N
o

. o
f 

sa
fe

ty
 w

ar
n

in
g

s 
p

er
 N

A
S

Year

Figure 2: Number of safety warnings per new active substance (NAS) before and after the introduction of cost recovery. Difference 
between the 2 periods not statistically significant (p = 0.9, Pearson correlation coefficient).
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Figure 3: Median time until first safety warning before and after the introduction of cost recovery. Difference between the 
2 periods not statistically significant (p = 1.0, Pearson correlation coefficient).
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Figure 4: Median time that a new active substance spent in the drug approval process before and after the introduction of cost 
recovery. Difference between the 2 periods statistically significant (p = 0.02, Pearson correlation coefficient).
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The Prescription Drug User Fee Act led to a decrease in 
median drug review times, from 33.6 months in 1979–1986 to 
16.1 months in 1997–2002.7 The difference is that, in the US, 
review times were mandated under the legislation, whereas in 
Canada, they were not. Although Health Canada has explic-
itly denied that there is any relation between review times and 
user fees,8 a 1998 Health Canada document about user fees 
makes the case that there is with the statement “It was agreed 
that the fee regulations would be amended to make this link 
[with review performance] as soon as possible after the gov-
ernment determines the best way to proceed.”9 Faster 
approval times mean that drugs reach patients sooner. 
Although this decrease in approval times did not change post-
market safety, as measured by the metrics used in this study, 
its effect on the overall quality of the review conducted by 
Health Canada was not assessed.

Commentators in the US expressed concern about user 
fees in that country. When user fees came up for reauthoriza-
tion in 2007, 22 prominent clinicians and former Food and 
Drug Administration officials opposed their reauthorization 
and instead called for increased Congressional appropriations 
to allow the Food and Drug Administration to undertake its 
responsibilities free from any apparent conflict of interest.10 
However, the US literature is divided about whether short-
ened drug review times led to an increase in postmarket safety 
events, with 4 studies supporting this position11–14 and 2 sup-
porting the opposite.15,16

There is also disagreement in the literature regarding the 
consequences of priority (i.e., shorter) reviews versus standard 

reviews. One Canadian study17 and 1 US study18 showed an 
association between shorter review times and more safety warn-
ings. But faster regulatory review by the European Medicines 
Agency was not associated with a greater likelihood of postmar-
ket safety events,19 and a second US study showed that postmar-
ket events were statistically significantly less frequent among 
drugs with shorter review times.20 Factors that may explain the 
difference in the findings include the time period studied, the 
use of a before-and-after methodology,11,16 using adverse drug 
events instead of safety advisories, labelling changes and drug 
withdrawals,13,15 the lack of a central repository for Dear Health 
Care Professional letters,19 not considering volume of use,17 
publication in a non–peer-reviewed journal12 and difficulty in 
determining dates of some safety warnings.14

Limitations
This study used a time-series analysis, a relatively strong 
methodology, but there are a number of potential limitations. 
First, the number of people affected by the safety problems in 
the 2  study periods is unknown, as is the severity of those 
problems. Second, there were no data on use of the drugs, and 
a larger prescription volume would likely have led to earlier 
recognition of safety issues. Because of the lack of a central 
repository for safety warnings in the period before July 2000, 
some warnings may have been missed. The changing defini-
tion of a new active substance may mean that the characteris-
tics of the products in the 2 periods were not identical. Finally, 
it was not possible to examine confounding based on the ratio 
of standard versus priority reviews owing to a lack of data.
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Figure 5: Kaplan–Meier survival curves showing the likelihood that a drug would receive a safety warning or be withdrawn from 
the market before and after the introduction of cost recovery. Curves not statistically different (p = 0.6, Mantel–Cox test). 
Note: NOC = Notice of Compliance.
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Conclusion
The introduction of cost recovery was not associated with any 
changes in postmarket safety, although the speed of the drug 
approval process increased significantly. Further changes to 
cost recovery, as are currently being proposed by Health Can-
ada, need to be evaluated for any potential effects on the 
approval process that might affect decisions that Health Can-
ada makes about the safety and efficacy of new drugs.
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