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Abstract

OBJECTIVE: To determine discrepancies in contraception regulatory
approval between Health Canada (HC), the United States (USA) Food
and Drug Administration (FDA), and the United Kingdom (UK)
Medicines and Healthcare Products Regulatory Agency (MHRA).
METHODS: We obtained hormonal contraceptive application
submission and approval dates for HC, FDA and MHRA for methods
approved from Jan 2000-Jan 2015, as well as data from other
agencies for drugs approved by HC during this period, through
public data sources and direct correspondence with the regulatory
agencies.

RESULTS: During the study period 16 contraceptives were approved
in Canada, compared to 25 in the USA and 12 in the UK. All
applications were submitted to the UK or USA prior to Canada,
where applications were submitted 733 (SD557, USA), and 949
(SD940, UK) days later. Mean days to approval in Canada was
significantly longer (754, SD502) than in the USA (504, SD257,
p=0.04) and UK (392, SD233, p=0.02). No contraceptive implants
have been approved in Canada.

CONCLUSION: Between 2000 and 2015, applications for hormonal
contraceptive approval were consistently submitted later to
Canadian, than to USA or UK regulators. HC approved fewer
contraceptives than the FDA, and took longer to do so than the
USA or UK regulators. Transparency was poor, with no information
available on unsuccessful applications. Canadian women wait
longer and have fewer options, including no access to implants,

one of the two most effective reversible contraceptives. Review
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of Canadian federal regulatory policies and procedures has the
potential to improve prevention of unintended pregnancy in

Canada.
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INTRODUCTION

The existence of differences in the availability of hormonal
contraceptives between Canada and other western countries had
been demonstrated in the 1990’s, but no recent evaluation is
available [1]. Azzarello et al. (2004) found that up until the
year 2000, Canadian women had access to fewer hormonal
contraceptive options compared to the United States (USA) and
United Kingdom (UK). Downing et al. (2012) noted that the overall
drug approval process through Health Canada (HC) required more
time when compared to similar approval in the USA and UK [2].
Researchers have also compared the overall access of new drugs in
Canada to access in the USA and European Union (EU). The delay in
submission to the national drug regulatory agency by the
pharmaceutical companies, when compared between Canada’s HC, the
Food and Drug Administration (FDA) of the USA and the European
Medicines Agency (EMA) was greater than the delay due to the
approval process [3], compounding the delayed access to
pharmaceuticals for Canadians.

Hormonal contraceptives are an effective method of pregnancy
prevention [4-7]. In particular, long acting reversible
contraception (LARC), including both intrauterine methods and
sub-dermal implant methods, are the most effective non-permanent
methods to prevent unintended pregnancy and thus support women to
time and space their pregnancies [4,8-11]. Currently, hormonal
contraceptives are available to use via several routes of
administration: oral, vaginal, transdermal, injection, dermal

patch, intrauterine or sub-dermal implants [12]. Hormonal
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contraceptives are available with varying amounts of estrogen,
and with alternative types and amounts of progestin. Having a
range of available contraceptive choices, including variations in
both route of administration and hormonal mix and dosage, allows
women to select methods that best fit their individual
requirements [13-15]. Contraceptives that more closely align with
individual needs are more likely to be used [16-18]. In
particular “set and forget” LARC methods have been exceptionally
effective in reducing the consequences of unintended pregnancy
[4, 8-1117.

In 2005, 31% of Canadian women completing their
reproductive years had experienced at least one abortion [19]
Similarly 30% of American women have at least one abortion during
their lives and only just over half of pregnancies among women in
the UK are intended [20-21]. As unintended pregnancy is common,
women benefit when timely access to suitable contraceptive
methods is available [19,22]. Hormonal contraceptives are
convenient and effective resources allowing women to plan and
space pregnancies [15-17]. As such, the timely approval of a full
range of hormonal contraceptive methods is important to assist
women and their families to meet their reproductive goals.

We explored the regulatory approval times of new hormonal
contraceptives by HC since the year 2000, and compared these to
similar approval times by the FDA in the USA, and the EMA in
Europe. However, as the EMA has approved very few contraceptives
we chose a single European country as a comparator, using data

from submissions and approvals for the MHRA of the UK. In this
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way we aimed to provide an updated analysis on the comparative
submission and approval timelines for hormonal contraceptives in

Canada, the USA and the UK.

MATERIALS AND METHODS

We collected data for this observational study from HC,
the FDA, and MHRA. We included all available data related to any
application to each of these agencies for any hormonal
contraceptive medication that was approved between January 2000
and January 2015. We included all routes of delivery for hormonal
contraception: oral tablets, dermal patches, intravaginal rings,
intrauterine delivery systems, and subdermal implants (if any).
We excluded approvals for generic versions of previously approved
drugs. Two specific products were approved after January 2000 in
Canada but received prior approval elsewhere. Thus we included
relevant data dating from 1998 from the UK and USA on the
submission and approval times of these two products.

The HC Drug Product Online Database [12] provided the dates
for final approval in Canada, whereas the HC Notice of Compliance
Online Database [23] and the HC Drugs, Health Products Patent
Register [24] provided the application dates for contraceptives.
We used the HC Health Products and Food Branch Performance
Reports for 2004 [25], 2005 [26], 2006-07 [27] and the Drug
Submission Performance Annual Reports for Therapeutic Products
[28-9] to cross check application and approval dates when
possible. Correspondence with the HC Office of Submissions and

Intellectualal Property provided approval dates for applications
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not available from the above-mentioned HC sources. We were not
able to access any information related to applications for
contraceptives that may have been submitted to HC but not
approved.

For contraceptives approved in USA, we accessed application
and approval dates through the FDA Approved Drug Products
Database [30]. For some of the contraceptives available, the FDA
Approved Drug Products Database did not list complete data
including both application and approval dates. We corresponded
with the FDA Division of Drug Information to complete the data.

Due to the different paths to drug approval in the European
Union (EU), we searched several databases for contraceptive
availability in Europe. Few contraceptives were approved through
the Furopean Medicines Agency (EMA) [31], while the majority of
the contraceptives were approved through the MHRA [32].
Consequently, we focussed on the approval process in the UK. We
found additional information in the Drug Information Handbook
[33] on the drug approval process in the UK. On the MHRA website,
we retrieved Patient Information Leaflet (PIL) and Summaries of
Product Characteristics (SPC), for contraceptives available in
the UK [34], as well as final approval dates for several
contraceptives. Subsequently, some of these approval dates were
confirmed through the MHRA Public Assessment Reports [35]. For
information on contraceptives that were not available on the MHRA
website, correspondence with the Information Management Division

of MHRA provided the remaining application and approval dates.
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Additional and confirmatory information on contraceptive
availability in Canada, the USA, and the UK were acquired through
the International Planned Parenthood Hormonal Contraceptives
Directory [36]. Data published in the literature [1] was used to
confirm contraceptives approved prior to 2002. The Lexicomp Drug
Information Handbook provided an additional complete list of

contraceptives available in Canada and the USA [37].

Analysis

Initial hormonal contraceptive application submission dates
were compared using mean and standard deviation of the difference
in days between the dates of submission of individual drugs to
each successive national regulator.

Time to approval was defined as the number of days between
submission date and approval date for each drug for Canada, USA
and UK. Two drugs approved after 2000 in Canada had been approved
prior to 2000 in the UK or the USA, thus for purposes of
comparison, the approval dates in USA or UK prior to 2000 for
these specific drugs was included. We examined the approval times
for novel and non-novel pharmaceuticals both together and
separately. We defined a hormonal contraceptive as novel when the
product involved either a new active ingredient, such as a new
type of progestin, or a new drug delivery system, such as an
intravaginal ring. One-way Analysis of Variance (ANOVA) test was
used to compare the means of drug approval times between USA, UK
and Canada as well as to compare the means days between novel and

non-novel drugs. All novel drugs were further reviewed between
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countries and their approval years were examined. We stratified
the years of approval dates into three intervals of 1998-2004,
2005-2010 and 2011-2015 to compare whether the approval times
showed any differences between the three cohorts (early, mid and
late) with the study period.

All statistical analyses were done in R version 3.1.2.

RESULTS

Between January 2000 and January 2015 we found that 16
contraceptives were approved in Canada, 12 were approved in the
UK, and 25 were approved in the USA. Additionally, among the
contraceptives approved in Canada after January 2000, an
emergency contraceptive had been approved in the USA and UK in
1999, and a levonorgestrel intrauterine system had been approved
in the UK in 1998, so that our submission and approval date
calculations include 16 contraceptives in Canada comparing to 26
in the USA and 14 in the UK and encompass 29 distinct hormonal
contraceptives in total.

The overall initial application submission dates were
compared between Canada, USA and the UK for equivalent
contraceptives. During this interval 16 drugs were submitted to
at least two countries, although none of the applications in this
period were submitted initially to Canada. In 12 out of 16 cases,
applications were first submitted to the USA, and 3 were first
submitted to the UK.

For the drugs submitted to the USA first, submission to

Canada occurred an average of 733 days (N=12, SD 557, range= 83-
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1552) later. For the drugs submitted to the UK first, submission
to Canada was 949 days (N=4, SD 940, range=135-1977) later. When
the UK and USA application dates were combined, submission to
Canada occurred an average of 773 days later (N=16, SD 611,

range=83-1977) .

We defined “time to approval” as the number of days between
initial application and final approval. Time to approval (Table
1)in Canada was significantly longer (754, SD 502) than in the
USA (504, SD 257, p=0.04) and UK (392, SD 233, p=0.02). Canada’s
approval times (Figure 1) were significantly different than UK-
USA combined (p=0.006). The distribution of time to approval is

shown in Figure 2.

Eight of the twenty-nine drugs are novel drugs and their
approval times were investigated separately. Table 2 shows each
novel drug by country and time to approval. Canada’s time to
approval for novel drugs generally required a year and a half to
two years (range 452 to 775 days) with the exception of over six
years (1926 days) in the cases of one combined hormonal oral
contraceptive. Sub-dermal etonorgestrel implant contraception
(Implanon®) was associated with the largest difference in time to
approval between UK (78 days) and USA (1021 days), and this
method has not yet been approved in Canada. For levonorgestrel-
releasing intrauterine contraception, Health Canada approval
required substantially longer (709 days) compared to UK (58 days)
and USA (310 days). In contrast, time to approval for new

administration formats of approved agents (combined hormonal
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contraceptive vaginal ring, patch and oral tablets packaged for
three months of continuous use) were similar across each country.

As shown in Figure 3 and Table 1, novel drug approval times
did not show any difference when compared to non-novel drugs

(p=0.94) .

Approval year cohorts examining three intervals, did not
show any overall difference in the mean time to approval (p=0.90)
between the early, mid or late cohorts of years within the study
time frame. Canada demonstrates no improvement in time to
approval across the three time cohorts (Figure 4). In contrast,
contraceptive approvals in the UK have taken longer more

recently, while approvals in the USA have occurred more rapidly.

DISCUSSION

Applications for approval of hormonal contraceptive methods
were consistently submitted more than two years later to Canada
for methods approved between 2000 and 2015, compared to
submissions for approval of the same medication to either the UK
or the USA. Once the application was submitted, Health Canada
required 50% more time to approve contraceptives than the FDA in
the USA, and nearly twice as long as did the MHRA in the UK.
Health Canada approved 64% of the number of hormonal
contraceptives approved by the FDA, and only just over half (55%)
of all agents approved by any of the three jurisdictions during
the study interval. The UK had fewer contraceptives approved in
this interval than Canada (12 vs. 16), however sub-dermal

etonorgestrel implant (one of only two types of highly effective
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LARC method) was approved in both the UK and the USA, yet not in
Canada. This is relevant as internationally contraceptive sub-
dermal implants have been shown to have a significant positive
effect on population health and the reduction of unintended
pregnancy, abortion, and adverse neonatal outcomes particularly
among vulnerable populations such as teenagers and low income
families [4, 8-11, 16-18, 38-41]

We were unable to locate information on applications that
may have been submitted to Health Canada but were not approved
[12, 42]. Thus, it is not possible to understand whether any
application for approval of a contraceptive sub-dermal implant
has been made to Health Canada, or if an application had been
assessed but not approved.

Due to the lack of publicly available data on the health
product regulatory agency websites or in publications, direct
correspondence with the agencies was required to collect data on
all hormonal contraception applications. Thus, a potential for
bias may be introduced through the reliance on agency employees
to report the application and approval times. However, we
consider that the details provided to our request to the
regulatory agencies for information was approved by the agency

prior to their response, and is thus accurate.

Comprehensive data presentation by health regulatory agency
websites could improve transparency and provide better public
information. As we utilized every source we were able to identify

for each portion of the data, and established triangulation
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between multiple sources for most data, we are confident that our
data is reliable and represents all hormonal contraceptives
approved during this period within Canada, the USA, and the UK.
Further research could determine facilitators and barriers
for drug approval process timelines in Canada. In addition to the
delay in approval of contraceptives in Canada, there is a
significant delay in application submissions by pharmaceutical
companies to Health Canada. Analyses to define the relevant
factors should be undertaken. Proactive leadership to facilitate
or invite application submissions for contraceptives with
significant proven population health advantages could be

considered by Canadian health regulators.

Canadian women have access to fewer contraceptive choices,
and wait longer for access, due both to delay in submission of
applications for contraceptives to Health Canada, and to current
Canadian federal regulatory policies and procedures which require

significantly more time than in other countries. No implantable
contraceptives, one of only two classes of highly effective LARC
methods, have been approved for use in Canada. Availability of a

variety of hormonal contraception options, including both classes
of LARC methods, can reduce the number of unintended pregnancies,
abortions, and neonatal complications particularly among
vulnerable populations. Canadian government health systems could
improve population health through addressing the regulatory
barriers associated with unmet need for contraception, including

the current absence of an approved contraceptive implant method,
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in order to reduce the adverse consequences of unintended

pregnancy among Canadians.
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Table 1: Analysis of Variance (ANOVA) results comparing approval
times of different groups.

p-
Comparison Groups: time to approval F-value (df) value
Comparing Canada, UK and USA F(2, 53) = 4.63 0.01
Canada vs. UK only F(l,28)=6.12 0.02
Canada vs. USA only F(1,40)=4.57 0.04
Canada vs. [UK and USA combined] F(l1,54)=8.27 0.006
Novel Drugs vs. other drugs F(l,54) = 0.006 0.94
Approval Year Intervals (98-04 vs. 05-10

vs. 11-15) F(2,53) = 0.11 0.90
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1
2
2 Table 2: Novel drug approval times stratified by country.
5
Contraceptive Days to Approval Date of
6 Method Country Approval Days Approval
7 Stratified
8 Ella® Canada 452 401-600 2015-01-23
9 (ulipristal
10 acetate- for UK 715 600+ 2010-05-15
emergency oral
11 contraception) USA 306 0-310 2010-08-16
12 Implanon® Canada Not Yet _ _
13 (etonorgestrel Approved
14 Sg?—derﬁfl UK 78 0-310 2009-02-06
15 contraceptive
16 implant) USA 1021 600+ 2006-07-17
17 :
1 Mirena® Canada 709 600+ 2000-11-24
8 (levonorgestrel-
19 releasing UK 58 0-310 1998-09-30
20 intrauterine
21 e USA 310 0-310 2000-12-06
22 Natazia® Canada 775 600+ 2012-01-30
23 b (combined UK 361 311-400 2008-12-08
24 ormonal qral
o5 contraceptive) USA 308 0-310 2010-05-06
26 Nuvaring® Canada 554 401-600 2004-05-11
(combined
gg hormonal UK 465 401-600 2008-06-05
contraceptive
29 vaginal ring) USA 645 600+ 2001-10-03
30 Ofth0£ﬁvrg® Canada 505 401-600 2002-08-20
combine
g; hormonal UK 528 401-600 2002-08-22
33 Coniiiiigtlve USA 334 311-400 2001-11-20
gg Seasonale® Canada 561 401-600 2007-07-04
36 (combined
hormonal oral
37 contraceptive-— USA 396 311-400 APOI=LO=05
38 continuous three
39 month package)
40 Yasmin® Canada 1926 600+ 2004-12-10
41 (combined
42 hormonal oral UK 212 0-310 2000-11-23
43 contraceptive) USA 728 600+ 2001-05-11
44
45
46
47
48
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51
52
53
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Figure 1. Time to approval of hormonal contraception applications

in Canada, the USA and the UK.

The red dots represent the mean number of days from submission to
approval for Canada, UK and USA. For each boxplot the bottom of
each box is the 25th percentile, the top is the 75th percentile,
and the line in the middle is the 50th percentile (median). The
whiskers from the lower and upper hinges show the minimum and
maximum values. The data points outside of the min and max values
are the outliers.
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Figure 2: Distribution of time to approval: Number of days
between submission and approval for hormonal contraceptives

approved in Canada, UK, USA, 1998 - 2015.
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Figure 3: Novel drugs only: Time to approval (days) for Canada,
UK and USA.

The red dots represent the mean number of days from submission to
approval for Canada, UK and USA. For each boxplot the bottom of
each box is the 25th percentile, the top is the 75th percentile,
and the line in the middle is the 50th percentile (median). The
whiskers from the lower and upper hinges show the minimum and
maximum values. The data points outside of the min and max values
are the outliers.
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Figure 4: Mean time to approval (days) for Canada, UK and USA for
three cohorts of approval years (1998-2004, 2005-2010, and 2011-
2015) .
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