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Abstract

Background Buprenorphine-naloxone is an essential part of the response to opioid poisoning rates in North America. Manip-
ulating market exclusivity is a strategy manufacturers use to increase profitability, as evidenced by Suboxone in the USA.
Objective To investigate excess costs of buprenorphine-naloxone due to unmerited market exclusivity (no legal patent or
data protection) in Canada.

Methods Using controlled interrupted time-series, this study examined changes in the cost of buprenorphine-naloxone before
and after the first generics were listed on public formularies. Methadone cost was the control. Public data from the Canadian
Institute of Health Information in British Columbia, Manitoba, and Saskatchewan were used. All buprenorphine-naloxone
and methadone claims (2010-2019) accepted for payment by the provincial drug plan/programme were collected. Primary
outcome was mean cost per mg of buprenorphine-naloxone after the first listing of generics.

Results Mean cost per mg of buprenorphine-naloxone before the first listing of generics was $1.21 CAD in British Columbia,
$1.27 CAD in Manitoba, and $0.85 CAD in Saskatchewan. Following the introduction of generics, the cost per mg decreased
by $0.22 CAD (95% CI —0.33 to — 0.10; p=0.0014) in British Columbia, $0.36 CAD (95% CI —0.58 to —0.13; p=0.004)
in Manitoba, and $0.27 CAD (95% CI —0.50 to —0.05; p=0.03) in Saskatchewan. Mean cost per mg decreased by $0.26
CAD (95% CI —0.38 to —0.13; p=0.0004) after a third generic was introduced in British Columbia. Excess costs to public
formularies during the 4- to 5-year period prior to the listing of generics were $1,992,558 CAD in British Columbia, $80,876
CAD in Manitoba, and $4130 CAD in Saskatchewan. If buprenorphine-naloxone cost $0.61 CAD (mean cost after the third
generic entered) instead of $1.21 CAD per mg during the pre-generics period, public payers in British Columbia could have
saved $5,016,220 CAD between 2011 and 2015.

Conclusions Unmerited 6 years of market exclusivity for brand-name buprenorphine-naloxone in Canada resulted in substan-
tial excess costs. There is an urgent need to implement policies that can help reduce costs for high-priority drugs in Canada.

1 Introduction

Buprenorphine is considered first-line therapy for opioid use
disorder in the USA and Canada [1, 2]. Its use is associ-
ated with a 3.3-fold reduction in overdose mortality and it is
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Key Points for Decision Makers

In this interrupted time-series analysis, the first listing of
generic buprenorphine-naloxone significantly decreased
the cost of the drug by $0.22/mg in British Columbia,
$0.36/mg in Manitoba, and $0.27/mg in Saskatchewan.

These findings indicate the need for policies to help
reduce costs for high-priority drugs in Canada, espe-
cially those deemed an essential response to major public
health issues like the drug poisoning crisis.
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considered an essential component to address the rising rates
of opioid poisonings [1, 3]. Although the first formulation
was approved in the USA in 2002 and in Canada in 2007,
buprenorphine-naloxone, a combination product, remains
underutilised [4, 5]. Besides multiple health system bar-
riers to evidence-based opioid use disorder care [6], this
underutilisation may be partly explained by a lack of generic
competition resulting in several years of contestable mar-
ket exclusivity, where the brand-name version of the drug,
Suboxone®, held a monopoly [7-9].

Generic competition is used as a strategy to decrease the
cost of drugs for governments and patients and to increase
access to life-saving therapies [10]. To increase generic com-
petition in Canada, the Pan-Canadian Pharmaceutical Alli-
ance effected a tiered-pricing framework on April 1, 2014,
that sets the maximum allowable list price of generic drugs
in all jurisdictions in the country [10, 11]. The first generic
drug can be listed at a maximum of 75-85% the brand price,
the second at a maximum of 50% the brand price, and any
additional generic drugs at no more than 25-35% the brand
price [10]. However, drug manufacturers use a combination
of strategies to delay generic competition and extend periods
of brand-name market exclusivity and associated revenues [9].
These include patent “evergreening”, reformulation, or “prod-
uct hopping”, where manufacturers slightly tweak the original
formulation or delivery mechanism and then heavily market
the new version of the drug [12]. The manufacturer of Subox-
one was fined US$1.4 billion in one of the largest settlements
in opioid history for using these tactics in the USA [13]. These
anti-competitive schemes delayed the entry of buprenorphine-
naloxone generics in the USA and cost payers an estimated
$703 million (37%) more per year, according to Suboxone’s
2017 sales figures [14, 15]. In 2016 alone, the excess cost to
the country’s Medicaid programme was $203 million [14].

Delayed access to generics and associated high drug costs
are a major challenge in Canada across therapeutic areas and
represent a compelling example of the competing priori-
ties of industry profit-making versus public health priorities

of ensuring equitable access to life-saving drugs [16]. Our
previous research shows the Suboxone tablet had 6 years of
market exclusivity, despite no patent or data protection [9].
Market exclusivity was likely afforded by a lack of generic
competition, which can sometimes happen in smaller mar-
kets like Canada, especially when the path to reimbursement
appears complicated because of several differences across
provinces [17]. Our primary objective for this study was
to investigate the excess costs resulting from this lack of
generic competition by measuring changes in the cost of
buprenorphine-naloxone following the listing of generic
versions in provincial formularies in Canada. During the
period of interest, buprenorphine without naloxone (brand
name Subutex®) had very limited availability through a fed-
eral special access programme for clinical situations when
naloxone was considered to be contraindicated, such as dur-
ing pregnancy [18]. As such, Subutex was not considered
for this analysis.

Health Canada approved the brand-name version of
buprenorphine-naloxone, Suboxone, on May 18, 2007
(Table 1) [19, 20]. It was listed on public formularies in each
province in 2010. Health Canada approved the first generic,
by Mylan, on July 4, 2013. The second and third generics,
by PMS and Teva, were approved on May 7, 2014, and April
18, 2016, respectively. In all three provinces, the first two
generics (Mylan and PMS) were listed on public formularies
on the same date in 2015. The third generic (Teva) was listed
on public formularies in 2018.

2 Methods

We conducted a controlled interrupted time-series analysis
using publicly available data from the Canadian Institute of
Health Information to determine the effect of the introduc-
tion of generics on the mean cost per mg of buprenorphine-
naloxone (brand and generic) in three Canadian provinces.
Informed consent was not required because all data were
deidentified and publicly available. This study followed the

Table 1 Approval and listing dates of buprenorphine-naloxone in public formularies in British Columbia, Manitoba, and Saskatchewan

Drug DINs Date approved by ~ Date first listed in British ~ Date first listed in Date first listed in
Health Canada® Columbia formulary Manitoba formulary ~ Saskatchewan for-
mulary
Suboxone (brand) 02295695, 02295709 May 18, 2007 November 16, 2010 October 22, 2015° January 15, 2010
Mylan (generic) 02408090, 02408104 July 4, 2013 April 1, 2015 October 22, 2015 March 1, 2015
PMS (generic) 02424851, 02424878 May 7, 2014 April 1, 2015 October 22, 2015 March 1, 2015

Teva (generic) 02453908, 02453916 April 18, 2016

February 1, 2018

April 19, 2018 February 1, 2018

DIN drug identification number
*Dates obtained from Health Canada’s Drug Product Database [19]

®Suboxone was covered under Manitoba’s Pharmacare programme as of October 22, 2015. Prior to this date, the drug was covered under the
province’s Exceptional Drug status programme, which was not publicly available prior to February 2016
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Consolidated Health Economic Evaluation Reporting Stand-
ards (CHEERS) [21].

2.1 Data Sources

We obtained quarterly data from the Canadian Institute
of Health Information’s National Prescription Drug Uti-
lization Information System, which collects drug utilisa-
tion and cost data from public drug programmes [22]. We
obtained 2010-2019 data on the mean quarterly cost per
mg for all prescription claims for buprenorphine-naloxone
and methadone paid for by the public drug plan/programme
in British Columbia, Manitoba, and Saskatchewan. Other
provinces had limited (< 10%) coverage of non-seniors data
and were therefore not obtained for analysis. Collectively,
these three provinces represent approximately 20% of the
Canadian population [23]. Cost per mg was calculated as
the total prescription cost accepted for payment by the pub-
lic formulary divided by the total mg accepted. Total mg
accepted was the total quantity of a chemical (e.g., number
of tablets) multiplied by the strength (e.g., mg per tablet) for
all claims for which the public plan/programme accepted
at least a portion of the cost, either towards a deduction (if
applicable) or for reimbursement. The list of public plans/
programmes included in each province is outlined in Appen-
dix A. The primary outcome of this study was mean cost per
mg accepted for payment by the public formulary of total
(brand and generic) buprenorphine-naloxone after the first
listing of generics. The secondary outcome of this study was
excess cost spent on buprenorphine-naloxone during the pre-
generics period. This was defined as the difference between
the hypothetical spend on buprenorphine-naloxone (brand
and generic) in the pre-generics period (calculated using
the mean cost per mg observed after the first introduction of
generics) and the actual spend on buprenorphine-naloxone
in the pre-generics period (i.e., brand only) [14, 24, 25].

2.2 Statistical Analysis

To determine the association of the introduction of generic
buprenorphine with the primary outcome, we estimated an
interrupted time-series specification that captured both the
changes in levels and the trends for the cost per mg of the
drug [26]. As observations may have been correlated over
time, we used segmented regression with autocorrelated
residuals with cost per mg as the outcome and incorporated
an autoregressive of order 1 for residuals model structure
[26]. Two intervention dates were defined as the quarter clos-
est to when: (1) the first generic drug appeared on formulary
in each province and (2) all three generic drugs appeared
on formulary. We used the cost per mg of methadone, the

other primary pharmacotherapy for opioid use disorder that
did not have coincident changes in brand and generic avail-
abilities and coverage, as the control outcome to strengthen
causal inference [27]. We performed analyses separately for
each province. In exploratory analyses, we used the cost of
the brand (instead of total brand and generic cost) as the out-
come. All tests were 2-sided with statistical significance set
at p < 0.05 and conducted using SAS 9.4 statistical software.

3 Results

In each of the provinces, the mean cost per mg of buprenor-
phine-naloxone decreased following the first listing of generic
buprenorphine-naloxone (Fig. 1). This cost reduction ranged
from 18-21% across provinces. When the first two generics
were introduced in 2015, the mean cost per mg of buprenor-
phine-naloxone dropped significantly by $0.22 (95% CI —0.33
to —0.10; p=0.0014) in British Columbia, by $0.36 (95% CI
—0.58 to —0.13; p=0.004) in Manitoba, and by $0.27 (95% CI
—0.50 to —0.05; p=0.03) in Saskatchewan (Table 2).

When the third generic was introduced in 2018, the mean
cost per mg decreased by an additional $0.26 (95% CI —0.38
to —0.13; p=0.0004) in British Columbia, but cost reduc-
tions were not significant in Manitoba (f=—-0.19; 95% CI
—0.42 to 0.05; p=0.13) or Saskatchewan (f=—-0.17; 95%
CI —0.41 to 0.07; p=0.18). Prior to the introduction of
generics, the quarterly mean cost per mg of Suboxone was
$1.03 (95% CI 0.89-1.17) in British Columbia, $1.52 (95%
CI 1.23-1.80) in Manitoba, and $0.85 (95% CI 0.61-1.10)
in Saskatchewan. In exploratory analyses, the mean cost per
mg of Suboxone decreased significantly by $0.37 (95% CI
—0.59 to —0.15; p=0.003) after the listing of three gener-
ics in British Columbia and by $0.33 (95% CI —0.63 to
—0.03; p=0.04) after the first listing of generics in Mani-
toba (Appendix B).

Total formulary spending on buprenorphine-naloxone
prior to generic entry in 2015 was $9,948,343 in Brit-
ish Columbia, $442,642 in Manitoba, and $23,507 in
Saskatchewan (Table 3). Applying the mean cost per
mg observed in the first interruption period (i.e., when
two generics were available) to the total number of mg
accepted by public plan/programmes in the pre-generics
period, we estimated an excess spend of $1,992,558 in
British Columbia, $80,876 in Manitoba, and $4130 in Sas-
katchewan when only the brand-name drug was available.
After the introduction of a third generic in British Colum-
bia in 2018, the mean cost per mg was roughly half ($0.61)
its cost pre-generics ($1.21). If buprenorphine-naloxone
cost $0.61 instead of $1.21 per mg during the pre-generics
period, public payers in British Columbia could have saved
an estimated $5,016,220 between 2011 and 2015. There
were no significant changes in the mean cost per mg of
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Table 2 Changes in cost level Variable B coefficient (95% CI)* P-value
and quarterly trends in filled
prescriptions for brand-name British Columbia®
and generic buprenorphine- Intercept® 1.03 (0.89, 1.17) <0.0001
naloxone in British Columbia, Baseline trend (brand only)? 0.01 (0.0003, 0.02) 0.05
Manitoba, and Saskatchewan, o ] )
20102019 First interruption (first two generics enter)
Level® —0.22 (-0.33,-0.10) 0.0014
Trend® —0.03 (- 0.05, 0.0005) 0.06
Second interruption (third generic enters)
Level® —0.26 (-0.38, - 0.13) 0.0004
Trend" 0.02 (=0.02, 0.06) 0.41
Manitoba®
Intercept® 1.52(1.23, 1.80) <0.0001
Baseline trend (brand only)”l —0.02 (-0.04, 0.002) 0.09
First interruption (first two generics enter)
Level® —0.36 (—0.58, —0.13) 0.004
Trend" 0.05 (—0.006, 0.10) 0.09
Second interruption (third generic enters)
Level® —0.19 (- 0.42, 0.05) 0.13
Trend" —0.06 (—0.14, 0.03) 0.21
Saskatchewan”
Intercept® 0.85(0.61, 1.10) <0.0001
Baseline trend (brand only)d —0.001 (=0.02, 0.02) 0.92
First interruption (first two generics enter)
Level® —0.27 (- 0.50, —0.05) 0.03
Trend" 0.008 (- 0.03, 0.05) 0.69
Second interruption (third generic enters)
Level® —0.17 (-0.41, 0.07) 0.18
Trend® 0.005 (—0.05, 0.06) 0.88

“Effect estimates refer to a change in the mean cost per mg of total (brand and generic) buprenorphine-
naloxone per quarter (level) or a change in the slope of the regression line (trend) for the associated seg-
ment and are calculated from the segmented regression analysis

Baseline trend dates for British Columbia are 2010 Q4 to 2015 Q1. First interruption is 2015 Q2. Second

interruption is 2018 Q1

“Refers to the baseline cost per mg of buprenorphine-naloxone per quarter at time zero

dEstimates the change in the mean cost per mg (i.e., slope) that occurs within each quarter before the inter-

ruption

“Estimates the level change in the mean quarterly cost per mg immediately after the interruption (e.g.,
introduction of first two generics), from the end of the preceding segment

Estimates the change in the trend in the mean quarterly cost per mg after the interruption, compared with
the quarterly trend before the interruption

£Baseline trend dates for Manitoba are 2010 Q4 to 2015 Q3. First interruption is 2015 Q4. Second inter-

ruption is 2018 Q2

"Baseline trend dates for Saskatchewan are 2011 Q1 to 2015 Q1. First interruption is 2015 Q2. Second

interruption is 2018 Q1

methadone, our control, following either of the two inter-
ruptions periods in each province (Fig. 1).

4 Discussion
In one of the first Canadian studies using controlled inter-

rupted time-series analysis to determine the cost effects of
generic competition, we found the introduction of generics in

2015 significantly reduced the mean cost per mg of buprenor-
phine-naloxone in each province by $0.22 to $0.36 per mg.
Buprenorphine-naloxone cost on mean 21-25% higher dur-
ing the pre-generics period compared to the period when two
generics were available. This amounted to an excess cost of
roughly $4000 to $2 million depending on provincial utilisa-
tion. Assuming a mean stabilisation dose of buprenorphine-
naloxone 8—12 mg per day as outlined in the National Opioid
Use Disorder Guideline contemporaneous with the study period
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Table 3 Total cost to formulary before and after the introduction of generic buprenorphine-naloxone in British Columbia, Manitoba, and Sas-

katchewan, 2010-2019

Variable Total cost to formulary Total mg Cost per mg*
British Columbia®
Brand only $9,948,343 8,252,206 $1.21
First interruption period (brand with two generics) $22,291,921 23,122,487 $0.96
Second interruption period (brand with three generics) $22,447,957 36,929,234 $0.61
Manitoba®
Brand only $442,642 348,863 $1.27
First interruption period (brand with two generics) $926,040 893,011 $1.04
Second interruption period (brand with three generics) $1,718,119 2,413,924 $0.71
Saskatchewan!
Brand only $23,507 27,684 $0.85
First interruption period (brand with two generics) $416,465 594,990 $0.70
Second interruption period (brand with three generics) $997,984 2,073,062 $0.48

*The cost per mg used to derive excess spend in the results is based on the absolute, un-rounded numbers, calculated by dividing total cost to

formulary by total mg

Brand only dates for British Columbia are 2010 Q4 to 2015 Q1. First interruption period is 2015 Q2 to 2017 Q4. Second interruption period is

2018 Q1 to 2019 Q4

“Brand only dates for Manitoba are 2010 Q4 to 2015 Q3. First interruption period is 2015 Q4 to 2018 Q1. Second interruption period is 2018 Q2

t0 2019 Q4

4Brand only dates for Saskatchewan are 2011 Q1 to 2015 Q1. First interruption period is 2015 Q2 to 2017 Q4. Second interruption period is

2018 Q1 2019 Q4

[28], the excess costs could have been used to treat an additional
472-708 patients in British Columbia, 18-27 patients in Mani-
toba, and 1-2 patients in Saskatchewan annually.

Our results are consistent with previous studies in the
USA and Europe, where authors observed a significant
reduction in the cost of buprenorphine following the entry
of generics [14, 24, 29, 30] Roberts et al found a 24% reduc-
tion in total buprenorphine-naloxone prescription spending
following the introduction of generics in 2013, using a large
private insurance database in the USA [29]. Authors attrib-
uted the reduction, in part, to wider use of lower-cost gener-
ics. Haffajee et al used the 37% price reduction attributable
to entry of generic buprenorphine-naloxone tablets in the
USA in 2011 to calculate a hypothetical annual cost savings
of $703 million had generic versions of Suboxone film been
available [14]. Price reductions following the introduction of
generics are partly due to the increased market competition,
which in Canada, is stimulated by the national tiered-pricing
framework for generic drugs [10, 11, 31, 32]. The maximum
allowable price for a generic drug starts at 75% of the brand
price and decreases as more generics enter the market (50%
and 25% with two and three generics, respectively) [11]. For
many generic manufacturers, the cost of production is only
about 2-3% of the price of the brand-name drug, therefore,
even at 25% of the price of the brand-name drug, generic
manufacturers stand to reap substantial profits [11]. With the
national tiered-pricing framework, provincial formularies,
like that in British Columbia, may choose to cover only up to
the cost of the generic version of the drug [33]. Results from
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a Freedom of Information request into the drug’s histori-
cal pricing in British Columbia confirmed that the province
adhered to this framework, where its Low Cost Alternative
programme only partially covered the brand-name drug once
generic versions were available [33]. The province’s for-
mulary covered the total cost of suboxone’s 2 mg/0.5 mg
tablet in the pre-generics period at $2.88. When the first
two generics entered in 2015, they were priced at 50% the
cost of the brand ($1.44), equalling the amount covered by
the provincial formulary. Once the third generic entered in
2018, the price of generics dropped to $0.72 and only 25%
of the cost of the brand-name drug was covered.

Even though there were three generics available as of 2018
and the brand-name was only covered up to 25% by the pro-
vincial formulary, 59% (14,961) of British Columbia’s active
beneficiaries in 2018 were treated with the brand-name drug.
That same year, 66% ($6,342,349) of the province’s total pre-
scription spend on buprenorphine-naloxone in 2018 was on
the brand. Our results are similar to findings from Barenie
et al, where even after generic buprenorphine-naloxone tab-
lets were introduced in 2013 in the USA, spending on brand-
name formulations (tablet and film) of the drug was still 5.2
times greater than spending on generic formulations from
2013-2018 [30]. Previous research suggests this may be due
to the inherent brand recognition and familiarity from both
patients and physicians resulting from several years of market
exclusivity, branded educational programmes sanctioned by
the Health Canada, promotional activities from the brand-name
manufacturer, and a lack of promotional activities from generic



Costs of Suboxone’s Market Exclusivity

507

manufacturers [34, 35]. Although the tiered-pricing framework
is meant to incentivise generic manufacturers to challenge
patents and accelerate market entry [10], even without patent
protection, generic versions of buprenorphine-naloxone were
not approved in Canada until 2013, 6 years after Suboxone’s
approval [9]. Moreover, generic versions of buprenorphine-
naloxone were not listed on provincial formularies until 2015,
affording the brand-name drug 5 years of sole public coverage
in British Columbia, Manitoba, and Saskatchewan. Zhang et al
examined 189 drug markets across 9 provincial drug plan/pro-
grammes in Canada and found that, although the tiered-pricing
framework was successful at promoting generic competition
in small markets, it did not accelerate competition in large
markets [10]. This suggests Canada needs additional policies
to enhance generic competition and identify other means for
reducing costs of and increasing access to pharmaceuticals that
are of high public interest.

5 Limitations

Although data from the Canadian Institute for Health Informa-
tion are accurate and comprehensive, these data only contain
information on the cost to the public formulary in each province
and do not include prescriptions paid by private plans or out of
pocket [22]. Accounting for private insurance and out-of-pocket
costs would result in a higher excess spend due to the unmerited
market exclusivity for Suboxone. In addition, the total cost and
number of milligrams accepted through prescription claims
was aggregated by province and quarter. Quarterly aggrega-
tion meant we had to define our intervention date as the closest
quarter to the date when generics were introduced, which may
have affected the accuracy of our results. In accordance with
the Institute’s privacy policy, in cases where the number of
patients was less than five but greater than zero, that number
along with other associated values were suppressed to ensure

confidentiality. As a result, Saskatchewan data were suppressed
in 2012 and 2014, which likely underestimated the excess spend
on buprenorphine-naloxone in the pre-generics period. Despite
this, our results in Saskatchewan are consistent with the other
provinces. Finally, because of the lack of available data in other
provinces, our analyses were restricted to three provinces. How-
ever, we found consistent results across these three provinces.
Additional studies could also confirm our findings in other
provinces and consider implications for two recently approved
buprenorphine-containing formulations (Probuphine and Sub-
locade) that have market exclusivity through patent protections
until 2023 and 2035, respectively [9].

6 Conclusion

Buprenorphine-containing products are important elements
of opioid use disorder treatment and a cornerstone of medi-
cal responses to the Canadian drug poisoning crisis [5, 36].
Our study demonstrated how delays in access to generic drugs
resulted in excess costs to public payers. The significant reduc-
tion in cost following the introduction of generic buprenor-
phine-naloxone demonstrates that there is an urgent need to
identify policies to further promote generic competition. We
also argue for lowering pharmaceutical costs in general, includ-
ing high-priority drugs as represented by those deemed essen-
tial in response to the drug poisoning crisis. There is oppor-
tunity to implement and test any relevant policies to support
increased accessibility for Sublocade, a newer buprenorphine-
containing product used to treat opioid use disorder with con-
testable patent protection until 2035.

Appendix A

See Table 4.

Table 4 Public plans/programs
included for each province.

Province

Plans/programmes included

British Columbia

Manitoba

Saskatchewan

Permanent Residents of Licensed

Residential Care Facilities

Recipients of British Columbia Income Assistance
Cystic Fibrosis

Children in the At Home Program

No-Charge Psychiatric Medication Program

Fair PharmaCare

Palliative Care

Smoking Cessation

Employment and Income Assistance Program
Palliative Care

Pharmacare

Personal Home Care/Nursing Homes

Universal Programme
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Appendix B

See Table 5.

Table 5 Changes in cost level
and quarterly trends in filled
prescriptions for brand-name
buprenorphine-naloxone in
British Columbia, Manitoba,
and Saskatchewan, 2010-2019

A\ Adis

Variable P coefficient (95% CI)* P-value
British Columbia®

Intercept® 1.04 (0.81, 1.28) <0.0001

Baseline trend (brand only)Cl 0.009 (-0.01, 0.03) 0.36
First interruption (first two generics enter)

Level® —0.13 (0.11, -0.34) 0.24

Trend' —0.03 (-0.07, 0.02) 0.26
Second interruption (third generic enters)

Level® —0.37 (- 0.59, —0.15) 0.003

Trend' 0.05 (—0.01, 0.12) 0.12
Manitoba#®

Intercept® 1.55 (1.20, 1.90) <0.0001

Baseline trend (brand only)d —0.02 (- 0.05, 0.003) 0.09
First interruption (first two generics enter)

Level® —0.33 (—0.63, —0.03) 0.04

Trend' 0.06 (—0.008, 0.12) 0.09
Second interruption (third generic enters)

Level® —0.18 (—=0.50, 0.14) 0.28

Trend" -0.07 (—0.18, 0.04) 0.22
Saskatchewan"

Intercept® 0.85(0.42, 1.29) 0.001

Baseline trend (brand only)cI —0.0009 (- 0.03, 0.03) 0.96
First interruption (first two generics enter)

Level® —0.26 (—0.65,0.13) 0.21

Trend' 0.02 (—0.05, 0.08) 0.65
Second interruption (third generic enters)

Level® —0.20 (-0.61, 0.22) 0.36

Trend' 0.008 (=0.09, 0.11) 0.89

“Effect estimates refer to a change in the mean cost per mg of total (brand only) buprenorphine-naloxone
per quarter (level) or a change in the slope of the regression line (trend) for the associated segment and are
calculated from the segmented regression analysis

PBaseline trend dates for British Columbia are 2010 Q4 to 2015 Q1. First interruption is 2015 Q2. Second
interruption is 2018 Q1

“Refers to the baseline cost per mg of buprenorphine-naloxone per quarter at time zero

dEstimates the change in the mean cost per mg (i.e., slope) that occurs within each quarter before the inter-
ruption

“Estimates the level change in the mean quarterly cost per mg immediately after the interruption (e.g.,
introduction of first two generics), from the end of the preceding segment

fEstimates the change in the trend in the mean quarterly cost per mg after the interruption, compared with
the quarterly trend before the interruption

£Baseline trend dates for Manitoba are 2010 Q4 to 2015 Q3. First interruption is 2015 Q4. Second inter-
ruption is 2018 Q2

"Baseline trend dates for Saskatchewan are 2011 Q1 to 2015 Q1. First interruption is 2015 Q2. Second
interruption is 2018 Q1
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