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ABSTRACT 

Introduction
The present study aimed to obtain Canadian stakeholders’ feedback on a list of proposed recommenda-
tions for updating the Patented Medicine Prices Review Board (PMPRB)’s 2007 budget impact analysis 
(BIA) guidelines.

Methods
A mixed-methods study was designed to obtain feedback from two stakeholder perspectives—(public 
and private) payers and manufacturers—on the proposed BIA recommendations. We obtained policy-
makers’ opinion through one-on-one interviews and collected feedback from manufacturers and their 
consultants using a survey. The interview guide and the survey were developed based on the list of 
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INTRODUCTION

In Canada and other developed countries, 
spending on pharmaceuticals is expected to 
increase significantly with the population aging 
and the introduction of highly specialized, expen-
sive medicines.1 Health technology assessment and 
budget impact analysis (BIA) are important com-
ponents to determine whether a drug will be 
approved by the drug benefit programs. In Canada, 
the fourth version of the guidelines for the eco-
nomic evaluation (EE) of healthcare technologies 
was updated in 2017, and manufacturers are 
required to comply with these guidelines when sub-
mitting cost-effectiveness analyses to support the 
public or private reimbursements of their products. 
Similarly, manufacturers have to provide a 3-year 
BIA to reimbursement authorities. The first and 
the only Canadian BIA guidelines were published 
in 2007 by the Patented Medicine Prices Review 
Board (PMPRB).2 These BIA guidelines provide 
recommendations on BIA analytical model struc-
ture, data input, and sources and reporting format, 
and have been approved and adopted by most of 
the Canadian provincial drug plans.3

Since 2007, many BIA guidelines have been 
published or updated in several jurisdictions, but 
contrary to the Canadian guidelines for EE, 
which have been updated thrice to incorporate 
new developments in the conduct of EEs,4 the 
Canadian BIA guidelines have never been 
updated. To this end, we conducted a systematic 
review of BIAs5–11 to identify recommendations 
from the literature that were either not included 
or discussed differently in the 2007 PMPRB BIA 
guidelines. In this paper, we present the results of 
a qualitative and quantitative (mixed) analysis of 
Canadian stakeholders’ views and feedback on 
the proposals for updating the Canadian PMPRB 
BIA guidelines.11,12

METHODS

Study Design
This study was premised upon the central 

research question, “What is the Canadian 
stakeholders’ perception about the practicality 
and relevance of the newly proposed BIA recom-
mendations  for updating the Canadian BIA 
guidelines?” This mixed-methods study obtained 

recommendations related to BIA key elements, which were either not discussed or addressed differ-
ently in the PMPRB 2007 BIA guidelines. The list was derived from 16 Canadian or other national 
and transnational BIA guidelines. A thematic analysis was applied for analysis of the qualitative 
(interview) data.

Results
Thirty-five policymakers and manufacturers participated in the study. Stakeholders supported the 
inclusion of 56% of the proposed recommendations into the guidelines pertaining to the use of expert 
opinions, data extrapolated from the payers’ database, scenario analysis, and dynamic population. 
Inclusion of indirect costs, and cost transfers from other jurisdictions, were not approved. There was 
no consensus regarding the inclusion of patients’ adherence/compliance and cost offsets.

Conclusions
The present study has provided sufficient insights to enable the creation of a penultimate version for 
updating the PMPRB BIA guidelines. This penultimate version will be subject to a broader consulta-
tion among stakeholders prior to a final revision and approval. Further Canadian stakeholder feed-
back is required for reaching consensus on inconclusive recommendations.

Keywords: stakeholder analysis; public drug plans; private payers; pharmaceutical industry; PMPRB 
budget impact analysis guidelines
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research ethics approval from Hamilton Integrated 
Research Ethics Board (project number: 2923). 
The study includes both qualitative and quantita-
tive data collection.

For the qualitative analyses, a semi-structured 
interview guide was developed collaboratively by 
the research team to ensure that the questions 
would address the research objectives of the 
study.13,14 The interview guide was developed 
based on the discordance that was observed 
between the PMPRB 2007 and the other BIA 
guidelines that were reviewed5,7,9 (Table 1). 
These include, for example, proposing “dynamic” 
(vs. closed) population,1 including catch-up effect 
in the case of chronic conditions, scenario analy-
sis for managing uncertainty, in the PMPRB 2007 
BIA guidelines. Based on this information, we 
developed a semi-structured interview guide, 
which included 10 interview questions around 
major themes (i.e., BIA usage in drug reimburse-
ment decisions and price adjustments in Canada, 
BIA usage in disinvestment decisions, and linking 
of incremental cost-effectiveness ratio [ICER] 
with BIA [affordability] and BIA key elements). 
Appendix Table  1 presents the semi-structured 
questionnaire. In addition, it was agreed that as 
interviews progressed, interview probes and fol-
low-up questions could be amended given the 
completion and content of previous interviews, 
and in order to elicit the most comprehensive 
information possible from the research partici-
pants. The interview guide also included 14 closed 
questions (Appendix Table 2) for which a Likert-
type ordinal scale was used to rate the responses, 
ranging from 1 to 5 (1 = “strongly disagree,” 3 = 
“neither agree nor disagree,” 5  =  “strongly 
agree”).

1 Patients could be added to or removed from the 
analysis based on whether they meet the inclusion 
criteria or not over time. In some cases, when a 
drug applies to a well-defined group of patients, 
the BIA may require a defined closed population. 

All interviews were conducted by the lead 
author (NF), who had extensive knowledge of 
the BIA context. The methodological principles 
of interpretive description were applied to sam-
pling, data collection, and analysis procedures for 
the interviews.15

Interviews were mostly conducted in a single 
meeting using the Google Hangout application 
(n  = 6) except for three participants in whose 
case a telephonic interview was conducted. The 
30-minute (average) interviews were recorded, 
and they were completed between March 2018 
and September 2018.

In parallel with the interviews, an online writ-
ten survey consisting of 30 questions was 
developed using SurveyMonkey (Appendix 2). 
We converted each BIA recommendation that is 
not considered or discussed differently in the 
Canadian BIA guidelines (Table 1) to a question 
in order to get participants’ opinion to assess 
whether they agreed, disagreed, or neither to 
include a recommendation in the Canadian BIA 
guidelines. It was mandatory to answer all the 
questions, and there was no option to move back-
ward through the survey. The survey was open 
from May 10, 2018 to December 31, 2018.

Participants
Candidates for the interviews were purposively 

selected from public drug plans, the Federal 
Ministry of Health (Health Canada), PMPRB, 
CADTH2 (CDR3 and pCODR4), pCPA5, 
NIHBP6, and private payers. For each interview, 
a maximum of three email invitations were sent 
out to the representatives of these key stakeholder 
organizations inviting them to participate in the 

2 Canadian Agency For Drugs And Technologies 
In Health.
3 Common Drug Review.
4 Pan-Canadian Oncology Drug Review.
5 Pan-Canadian Pharmaceutical Alliance.
6 Non-Insured Health Benefits Program.
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TABLE 1. List of Recommendations That Have Not Been Included or Discussed Differently in the 
PMPRB 2007 BIA Guidelines

# BIA secondary elements PMPRB 2007 BIA 
guidelines

Perspective 
1 In the case of co-payment, the inclusion of the patient’s perspective is 

complementary to the base-case analysis
Not discussed 

Technology
2 The technology should be described in sufficient detail to differentiate it 

from its comparators and to provide context for the study
Not discussed 

Target population
3 Open (dynamic) population Not discussed 
4 Subgroups in the target population assessment are recommended Not discussed 
5 Catch-up effect, which applies to the chronic conditions for patients who 

switch to the new drug
Not discussed 

6 Unit of analysis (per patient or episode) Not discussed 
7 Off-label indications in the target population assessment are recommended Discussed and only 

included in the 
sensitivity analysis

8 The degree of implementation of the new intervention (substitution, 
combination, and expansion)

Not discussed 

Comparators Different definitions 
Costing 
9 Opportunity costs are the costs that arise when implementing the technology 

or clinical guidelines that might not be reflected in the “actual costs” at the 
time of doing BIA analysis

Not discussed 

10 Cost of clinical outcomes and disease complication Discussed and excluded 
11 Cost of healthcare utilization (e.g., hospital days or physician visits) Discussed and excluded 
12 Indirect costs: The impact of the new intervention on productivity, social 

services, and other costs outside the health care system
Discussed and excluded 

13 Cost of supplies: The analytic framework should allow for cost-relevant 
details of how accompanying devices for the proposed medication are used

Not discussed 

14 The annual depreciation of any capital costs should be included in the analysis Not discussed 
15 Labor costs Not discussed 
16 Applicable tax Not discussed 
17 The BIA should also estimate the impact of adherence or persistence on 

intervention effectiveness and safety if condition-related costs are included 
in the BIA 

Not discussed 

18 Calculate both the global budget impact and separately the budget impact 
for the different healthcare payers (This implies potential transfers of 
budgets between different levels of governments and/or patients)

Not discussed 

19 Application of the therapeutic equivalence method in the comparison of 
costs is recommended

Not discussed 

20 Least cost alternative (LCA) price for relevant drug comparators is 
recommended

Not discussed 

21 Drugs that require reconstitution or dose preparation, the method of dose 
preparation, dose stability, and specifics around potential drug wastage

Not discussed 
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# BIA secondary elements PMPRB 2007 BIA 
guidelines

Modeling 
22 Modeling may be needed to calculate the budget impact for bringing 

together the best available data from different sources 
Not discussed 

23 Assumptions should be the same as economic evaluation (EE) Not discussed 
24 More complicated software Not discussed 
Validation 
25 The process of the validation Discussed and excluded 

(not required)
26 Quality assurance and publication of the BIA results Not discussed 
Handling uncertainty and scenario analyses
27 Probabilistic sensitivity analysis (PSA) is recommended in BIA Discussed and excluded 

(not allowed)
28 Scenario analysis: Structural uncertainty introduced by the assumptions 

made in framing the BIA 
Not discussed 

29 Describe the direction and magnitude of the impact of uncertainty on the 
overall estimates

Not discussed 

Data input and reporting format
30 Search strategy; inclusion criteria for data selection and source selection; 

strengths and weaknesses of the used sources; and methods of analysis 
should be presented

Not discussed 

31 Original cost survey, obtaining primary data, by sampling, involving 
interviews with health professionals under study

Not discussed 

32 The estimated annual total and incremental budget impacts should be 
reported separately for each year of the time frame

Only the incremental 
impact is required 

33 The gross and the net impact on the budget (the anticipated sales of the 
drug of interest for each of the first 3 years after the coverage is granted for 
it [gross impact] and the net impact)

Not discussed 

34 Results should be reported in terms of their natural units and the financial cost Not discussed 
35 The inclusion of graphics and figure of the analytical framework, the 

schematic representation of uncertainty analyses
Not discussed 

36 Table of assumptions, Tables of inputs and outputs, Appendices, and 
References

Not discussed 

37 The addition of relevant appendices to the main report is encouraged. The 
appendices may cover literature search strategies, evidence summaries, 
intermediate results (e.g., of individual Delphi panel rounds), and the 
names and addresses of participating experts and investigators, for example

Not discussed 

38 Resource impact products: resource planner; resource impact reports and 
templates; resource impact statement

Not discussed 

These Recommendations Were the Basis of Developing Interview and Survey Questionnaires. BIA = budget impact analysis, 
EE = economic evaluation, PMPRB = Patented Medicine Prices Review Board.

TABLE 1. (Continued) List of Recommendations That Have Not Been Included or Discussed 
Differently in the PMPRB 2007 BIA Guidelines 
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study. The initial email included brief  informa-
tion about the project, the identity of the inter-
viewer (NF), the purpose of the study, the number 
of questions, the expected interview duration, 
and that the study was voluntary. Recipients were 
also told that the interview would take place 
through an online meeting at a time convenient to 
them. It was stated that their agreement to be 
interviewed was inferred as their consent to par-
ticipate in the study. A second reminder was sent 
2 weeks after the initial request, followed by a 
third reminder, which was sent a month later. 
Those who did not respond to the third reminder 
were contacted by phone.

For the online survey, we sought participation 
from pharmaceutical manufacturers and industry 
reimbursement consultants in order to obtain a 
pharmaceutical industry perspective. Recruitment 
was conducted with an invitation and a URL link 
that was sent by email to these stakeholders. 
Similar to the interview, a second reminder was 
sent 2 weeks after the initial request, followed by 
a third reminder, which was sent a month later.

With consent obtained prior to the interviews, 
all interviews were audiotaped and stored in an 
MP3 format. Two authors (NF and BJ) tran-
scribed the data. The interviews, transcription, 
and analyses were conducted concurrently, allow-
ing an opportunity for new themes to emerge 
across participants and for further exploration of 
these themes throughout the remaining inter-
views.15 A deductive content analysis that is based 
on previous knowledge and framework was 
deemed appropriate for this study.16

Given that the present study was one of  four 
studies for the author’s (NF) doctoral disserta-
tion, NF independently coded all of  the tran-
scripts. Specifically, NF completed iterative 
readings of  each transcript. This allowed her to 
gather, label, and compare keywords from the 
text that captured key thoughts and concepts 
described by the participants, referred to as 
“codes.” The author generated overarching 

themes among the codes through a process of 
identifying patterns of  coding within and across 
participants. She generated an initial codebook 
with definitions of  each code and the linking 
themes. The online survey data were analyzed 
using the “results analysis” feature of  the 
SurveyMonkey application.

RESULTS 

We conducted nine interviews with policy-
makers, including public and private payers (62% 
response rate), and collected 27 online surveys 
from reimbursement experts in the pharmaceuti-
cal industry (51% response rate). The audio data 
for one participant was lost due to an unexpected 
error in the recording process (although inter-
view notes were still available). Thus, transcripts 
from eight interviews entered the thematic 
analysis. The results are reported below in 
three  sections: (1) feedback from policymakers 
(BIA reviewers), (2) feedback from manufactur-
ers or their consultants (BIA producers), and 
(3)  comparative analysis between policymakers 
and manufacturers/consultants.

Feedback from Policymakers 
Through a thematic content analysis, we iden-

tified the following major themes in the interview 
results: (1) BIA usage in drug reimbursement deci-
sions and price adjustments in Canada, (2) BIA 
usage in disinvestment decisions, (3) linking ICER 
and BIA (affordability), and (4) BIA key elements 
(e.g., time horizon) including additional recom-
mendations for improving the guidelines.

BIA Usage in Drug Reimbursement Decisions and 
Price Adjustments in Canada

Most interviewees believed that BIA could be 
useful in drug reimbursement decisions and price 
adjustments. This was captured by the following 
comments: “I would say they are very useful” or 
“it is the crucial part of assessing the affordability 
to pay for new technology, …, very important, 
the most important [part is] when it comes to the 
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reimbursement because it shows the … how the 
new technology may impact the budget…” 
The  remaining interviewees did not have a 
strong idea about it due to the fact that they were 
representing organizations that do not actually 
review BIAs or do not usually use BIA for price 
adjustments (e.g., private payers). In the private 
drug benefit programs, BIA could be helpful in 
setting insurance premiums; however, according 
to an interviewee, premiums tend to be set about 
12–18 months in advance to the arrival of a BIA, 
so they usually don’t have BIAs in time for setting 
the premiums. “There [are] sort of two parts … 
the traditional BIA that we get as part of a sub-
mission [which] tends to be a little more direc-
tional in nature. There’s starting to be a little 
more attention paid to sort of creating what I call 
miniature BIAs on pipeline drugs to try and get a 
better feel for what those BIAs are [going to] be 
with closer about a 2- or 3 year time horizon, 
based on what’s in the pipeline and what the 
major drugs are looking like, in terms of what 
their indications may end up being” according to 
a private payer representative.

BIA Usage in Disinvestment Decisions 
Most participants believed that, at least theo-

retically, BIA could be helpful in disinvestment 
decisions (delisting drugs); however, in practice, 
there are many other factors that would need to be 
taken into account in delisting a drug (e.g., clinical 
efficacy and safety, cost-effectiveness, ethical con-
siderations, patient access), which makes it a rare 
occurrence in the formulary management process. 
“The way we use it right now is when we look at 
the BIAs we just generally look at it when we do 
listing decisions for our formularies at the very 
front end, when we decide whether or not we list 
that drug, so we don’t ever look at them later to 
make disinvestment decisions pretty much, but I 
assume they [BIA] could come in handy” was men-
tioned by one of the provincial drug plan’s repre-
sentative. According to the latter interviewee, BIA 

could be useful in disinvestment decisions in the 
circumstances that they do consider disinvestment 
such as when a new more cost-effective drug 
becomes available and is associated with a consid-
erable cost saving.

Linking Incremental Cost-Effectiveness Ratio and 
Budget Impact 

In a constrained budget, the higher the budget 
impact of  a new drug, the lower the ICER 
threshold for appraising the drug for reimburse-
ment.17 We asked the Canadian stakeholders for 
their opinion about the use of  BIA (affordabil-
ity) in price adjustments through defining the 
ICER thresholds. Some found the idea of  link-
ing ICER and BIA helpful in the sense that they 
are complementary to each other, and having 
both pieces together could provide policymakers 
with a better understanding of  value for money 
and affordability in assessing a new medication 
for reimbursement and price adjustments. A few 
stakeholders preferred keeping them separate 
(as they are), for example, “I think keeping it 
[BIA] separately would make more sense … so it 
gets down to what the purpose is, and that is to 
determine the BIA for the drug plan.”

BIA Key Elements and Additional Comments for 
Improving the PMPRB BIA Guidelines

With regard to the perspective of adopting in 
a BIA, in addition to the public or private payer 
perspective, some interviewees believed that 
asking manufacturers to include the patients’ 
perspective as a complementary component to 
the BIA base-case analysis would not be practical 
or feasible. The main concern was that in some 
jurisdictions, “there are so many different scenar-
ios/plans that they could have for co-payments 
and co-insurance, which makes it really hard for 
the manufacturers to capture any of that in their 
submission, or in their BIA.”

Participants were asked for their opinion about 
the advantages and limitations of the current 
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3-year time horizon in the Canadian BIA guide-
lines. Some participants believed that a longer 
time horizon (≥3 years) could be more helpful in 
Canada (e.g., 5 years). The advantages and disad-
vantages of a 3-year or a longer time horizon are 
summarized in Table 2. Increasing the uncertainty, 
especially for market size estimation and lack of 
real-world information, was the main concern of 
most participants on using a longer time horizon.

Cost analysis is directly related to the perspec-
tive of the adopted budget holder. If  the new 
drug represents one of a class of drugs, the least 
cost alternative (LCA) within the class as defined 
by the drug plan could be used to set the price of 
the new comparator. Among public plans, 
“Alberta and British Columbia [use LCA]… 

Ontario doesn’t” and “it varies by the provinces 
based on what they deem to be interchangeable.” 
Private payers have programmed their system “to 
recognize what the lowest cost is, and [the] price 
for that [which] generally is the generic [version 
of the drug], but sometimes it might not be.”

From the policy-making standpoint, there 
may be an opportunity cost associated with 
introducing new technology, as it may use addi-
tional resources that must be taken from the 
existing services.18 Having this definition in mind, 
participants believed that manufacturers could 
not estimate the opportunity cost, “obviously in 
terms of  specific decisions that provinces make, 
it’s literally impossible for the drug company to 
know what we would do with the money instead 

TABLE 2. Advantages and Disadvantages of Time Horizon ≥3 Years in BIA Based on the Thematic 
Analysis of the Interview Results (n = 8)
Time Horizon = 
3 years

Advantages 
(n= 3)

“three year period is easier to project because it’s a kind of short-term 
projection or forecast.”
“If it’s less than three years, you start losing relevance, and if you make it longer 
than three years, there’s just way too much uncertainity.”
“…three years is good.”

Disadvantages 
(n = 1)

“often the three-year budget impact is assumed as a long-term time horizon; 
however; it usually takes at least 3 years before the drug reaches steady state 
(plateau) in the market. So the three-year budget impact ‘grossly’ underestimates 
the long-term budget hit, which provinces will be ultimately settled with.”

Time horizon > 
3 years (e.g., 5 
years)

Advantages 
(n = 2)

“For 5 or 6 years, it is harder to project what will happen in the market, 
especially it is hard to project the market trends and what would happen.”
“[One could] see when the drug will reach its peak sales. For example, many 
drugs today, they might not reach their peak sales after three years, they will 
go further and further. So the impact on the budget may not be complete… 
because it shows lower shares of market uptake after three years, after that, it 
doesn’t go up and show the full extent of the impact.”

Disadvantages 
(e.g., 5 years) 
(n = 2)

“For a longer TH, many manufacturers don’t feel that they can secure market 
assumptions based on what they submit. So as you increase the time horizon, 
you increase the likelihood that something is going to be generic or [there will 
be] struggle through the market…I think the past three years is a little bit too 
much for us [in Canada].”
“The one limitation I think that went for [a] longer BIAs is, right now a lot of 
things can change during that time period, so three years is good.”

n = the frequency of discussions about that specific issue (e.g., advantages of TH = 3).
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of funding this so… that’s not really something 
they can answer.”

Modeling may be needed to calculate the bud-
get impact for bringing together the best available 
data from different sources.1,3,18–23 If  there is an 
EE in advance to the BIA, assumptions should 
be consistent with EE.3,18–20,22,23 All participants 
believed that modeling could be helpful as long 
as it is as simple as possible. Usage of compli-
cated models (e.g., Markov) is not required. One 
of the participants mentioned that, “certainly we 
try to model out the condition or population as 
much as we can, to get to a level that gives us 
confidence while providing say enough certainty, 
so that’s an extra level of  complexity that usually 
is not needed.” One participant brought up the 
discussion related to BIA models in the United 
States in  comparison with the Canadian 
approach. “I think in the US there’s less of  a reli-
ance on cost-effectiveness analysis (CEA). So 
there’s a lot of  emphasis on BIA, and so they 
might not be getting some of this additional 
information regarding some of the complexity of 
the condition with BIA alone. So I guess it really 
depends on the purpose of the BIA and from 
what perspective it is being conducted. … if  you 
already have a CEA that accounts for some of 
this already, and the BIA is completely from a 
pharmacy perspective or a drug plan perspective, 
then maybe there’s not the same level of  need to 
have components of the CEA [as] part of  the 
BIA. But … if  you don’t have a CEA or the per-
spective of the BIA needs to be broader, [then it 
is another story]… it really depends on the ques-
tion that the BIA is intended for.” From a private 
payer’s perspective, sensitivity analysis is a better 
way to take into account the complexity of the 
disease (e.g., acute plus chronic conditions). In 
general, participants believed that the extent of 
required modeling complexity depends on the 
disease condition and payers’ perspective (e.g., in 
one province, they are sometimes interested in a 
more dynamic model if  the treatment reduces the 

disease mortality, disease rate of complications, 
and when it changes the duration of treatment). 
Moreover, the idea of reflecting both chronic and 
acute conditions is more about using incidence 
and prevalence-based approaches in BIA. A 
“re-assessment approach” was also recommended 
by a payer to determine the long-term conse-
quences of medications in chronic conditions.

All but one participant had read the 2007 
PMPRB BIA guidelines (that individual was 
familiar with the US guidelines for BIA), and all 
believed that there is a need to update the PMPRB 
BIA guidelines mainly because they are consid-
ered out of date. All participants provided com-
ments for improving the new version of the 
PMPRB BIA guidelines, which are summarized 
in Appendix Table 3.

Based on the results of the survey component 
of the interview guide (Appendix Table 4), a 
majority of interviewees believed that (1) treat-
ment switches and (2) changes in the rate of mor-
tality and disease progression are important to be 
captured over the time horizon. Most of them 
welcomed the idea of providing a list of accept-
able databases as reliable references for input data 
in BIA calculations in the updated version of the 
Canadian BIA guidelines. Most of them also 
agreed with a cap or threshold for the budget 
impact of new drugs to signal the need for nego-
tiation with manufacturers for lowering the price. 
They thought it is important to build in a reas-
sessment process of BIAs in a future real-world, 
post-market environment. The opinions regard-
ing the inclusion of patient adherence and com-
pliance in the target population assessment, 
including the cost of adverse events, clinical out-
comes, and disease complications in the BIA cost 
analysis, were inconclusive.

Feedback from Manufacturers or Their 
Consultants

The results from the online written survey of 
27 participants with an industry perspective are 
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summarized in Appendix Table 5. On the major 
issue of  time horizon, 20 agreed with the 3-year 
time horizon in BIAs as reasonable in Canada. 
Only a quarter of  respondents (n  = 7/27) 
believed that there should be a change in the 
time horizon in the new PMPRB BIA guide-
lines. However, there was the sense that 

flexibility (variability) depending on, for exam-
ple, the disease area and patent duration should 
be considered and justified after 3 years in dif-
ferent cases.

With respect to the target population issue, 
11 of  the 27 (41%) survey participants agreed 
on conducting subpopulation analysis in 

TABLE 3. Comparative Results from Surveys (Written Survey and Interview Survey)
Interview survey (N = 9) Written survey (N = 27)

Policymakers Manufacturers/consultants

# Recommendations Agree 
(%)

Neither 
agree nor 

disagree (%)

Disagree 
(%)

Agree 
(%)

Neither 
agree nor 

disagree (%)

Disagree 
(%)

1 Do you agree with including staff 
training or introduction costs for a new 
medication (if applicable) in a BIA?

25 13 63 18.5 14.8 66.7

2 Do you agree with including 
direct non-healthcare-related costs 
(e.g., transportation) or indirect 
non-healthcare-related costs 
(e.g., productivity) in the PMPRB 
BIA guidelines?

38 0 63 14.8 29.6 55.6

3 Do you agree with including appropriate 
rate of value-added tax (e.g., HST)?

0 25 75 11 11 77.8

4 Do you agree with using costs and 
tariffs data from other jurisdictions 
(other countries) in the absence of 
local information?

25 25 50 7.4 22 70.4

5 Do you agree with considering expert 
opinions as a reliable source of data 
in BIAs?

88 13 0 63 37 0.00

6 Do you agree with using market-share 
(or claim-based) data extrapolated from 
similar drug experience on the payers’ 
database in case of lack of real-world 
data for the proposed medicine?

100 0 0 74 22 3.7

7 In addition to an incremental impact 
on the budget for a new medication 
reported in BIAs, how important is to 
also report total impact, which includes 
previous expenditure plus the costs 
related to the newly proposed indications 
for that drug in BIAs

25 38 25 63 3.7 33

BIA = budget impact analysis, HST = Harmonized Sales Tax, PMPRB = Patented Medicine Prices Review Board.
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addition to an aggregated analysis for the whole 
population. Thirteen participants believed that 
the target population should be dynamic (open) 
in BIAs, meaning that patients could be added 
to or removed from the analysis based on 
whether they meet the inclusion criteria or not 
over time. Including off-label indications in the 
target population assessment was not supported 
by the majority of  participants (74%; n = 20/27 
disagree).

Pertaining to the costs, either of the compara-
tors or those included in the base-case, using the 
LCA in the cost analysis, was acknowledged as 
appropriate by the majority of the survey partici-
pants. Approximately 50% of survey participants 
disagreed with the inclusion of either indirect or 
non-healthcare-related costs (e.g., training or 
introduction cost, transportation, productivity, 
and caregiver-related costs) or the taxes, for 
example, harmonized Sales Tax (HST) in BIA. 
Including the cost transfer from other jurisdic-
tions (where there is a lack of real-world data for 
the proposed medicine) was not acceptable to 
70% of the survey participants. A majority (62%; 
n = 16/27) of the participants supported includ-
ing the total and incremental impact on the bud-
get (cost analysis for all new and currently covered 
indications) in the BIA, but opined that the effects 
of inflation and discounting should not be 
included in the BIA.

Most participants disagreed with using 
probabilistic sensitivity analysis (PSA) in BIA. 
Scenario or deterministic sensitivity analyses 
were highly recommended (96 and 85%, respec-
tively). There was support for describing the 
direction and magnitude of  the impact of  uncer-
tainty on the overall estimates, but risk-sharing 
agreements and longer introduction phase were 
not favored for decreasing model and data 
uncertainty. The majority of  respondents felt 
that data from manufacturers, clinical data from 
other jurisdictions, expert opinions, and extrap-
olating data from similar (or proxy) drug 

experiences on the payers’ database could all be 
considered reliable sources of  data in BIA.

Over 80% of the respondents supported 
reporting the gross and the net impact on the 
budget based upon the anticipated sales of the 
drug of interest for each of the first 3 years after 
the coverage is granted. There was less support 
for a schematic representation of the uncertainty 
analysis (e.g., Tornado diagram). Two-thirds felt 
that aggregated and disaggregated budget impact 
results should be reported for each year of the 
time horizon.

The support was 52% for both cost out-
comes being presented separately for different 
payers and for cost outcomes being presented 
in monetary units. There was no consensus on 
whether some cost outcomes should be in natu-
ral units (e.g., number of  unpaid working days) 
or not.

Comparative Analysis of Stakeholders’ Feedback 
(Policymaker vs. Pharmaceutical Manufacture 
Perspectives) 

We performed a comparative analysis between 
the two groups of stakeholders for seven survey 
questions. Table 3 summarizes the questions that 
are common in the data obtained from both 
groups. Figure 1 illustrates all survey results, 
including the comparative results, between the 
two groups.

Both groups did not support the inclusion 
of  staff  training or introduction costs, non-
healthcare-related costs or taxes in a BIA. Both 
groups believed that expert opinions and data 
extrapolation from similar drug in the payers’ 
database are reliable sources of data to be used in 
BIAs where there is a lack of real-world data for 
the proposed drug. While 62% of industry partic-
ipants supported that reporting both the total 
and incremental impact on the budget for a new 
medication is important in BIA, the results from 
policymakers were indecisive (38% neither agreed 
nor disagreed).
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DISCUSSION 

In the present study, the Canadian stakehold-
ers’ feedback on the BIA recommendations, 
obtained through qualitative and quantitative 
methods, provides additional insight to help 
define BIA guidelines from a Canadian perspec-
tive. This information may also be of  value for 
updating or creating BIA guidelines worldwide. 
The present study arose from the results of  the 
literature reviews describing Canadian, interna-
tional (e.g., France, Australia, Belgium, Ireland, 
Brazil, and the United Kingdom) and transna-
tional (e.g., ISPOR) BIA guidelines, and was 
designed to capture feedback and expert inputs 
from the stakeholders (policymakers and 

manufacturers) in the field of  pharmaceutical 
pricing and reimbursement in Canada.5,24 The 
authors identified discrepancies between the 
PMPRB 2007 BIA guidelines and the more 
recently published or updated BIA guidelines 
either in Canada or outside. This generated a list 
of  BIA recommendations, which were not 
included or discussed differently in the PMPRB 
2007 guidelines. While the PMPRB BIA guide-
lines are clearly intended to serve the interests of 
the people who will be using them, that is, the 
policy makers, we also obtained inputs from the 
stakeholders who are tasked with creating the 
BIA documents for submission to the policy-
makers. On a positive note, for the items where 
we were able to obtain common data, there was a 

-100% -50% 0% 50% 100%

Opportunity cost should be provided by the manufacturers
Off-label indica�ons are recommended
A BIA should include a proposed risk sharing agreement
Cost transfer from other jurisdic�ons is allowed
A BIA should use probabilis�c  sensi�vity analysis
In the case of co-payment, pa�ent’s perspec�ve is included
A longer introduc�on phase should be used with early BIAs
Subpopula�on analysis should be conducted
Outcomes should be presented in natural units
The 3-year �me horizon is recommended.
Outcomes should be presented separately for different…
There should be a schema�c representa�on of the…
Open or dynamic popula�ons should be used
LCA price for relevant drug comparators is applicable
Outcomes should be presented in monetary units
The impact of uncertainty should be reported
A BIA should use determinis�c sensi�vity analysis
The effects of infla�on should NOT be included in the BIA
Discoun�ng should NOT be included in the BIA

There should be repor�ng of the gross and net impact on…
Data from manufacturer can be considered as a reliable…
A BIA should use scenario analysis
An appropriate rate of tax (e.g. HST) should be applied
Training or introduc�on cost should be included in the BIA

Data from other jurisdic�ons are reliable

Expert opinions are reliable
Extrapola�ng data from similar drug experience are reliable
Pa�ent adherence should be included
Cost offsets should be included
Rate of mortality and disease progression should be…
A cap or threshold for budget impact is recommended
A reassessment process of BIAs in a future real-world is…
Including the treatment switch in BIAs is recommended
A BIA guideline should provide a list of acceptable…

FIG 1.  Summary of written survey results of all participated stakeholders (n = 36).  
Note: Gold refers to “policymakers” and “blue bars” represent manufacturers/consultants.
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general  agreement between these two groups. 
Nevertheless, had there been disagreement, the 
BIA guidelines would have to reflect the needs of 
the policymakers or the BIA submissions; other-
wise the guidelines would be unhelpful in the 
drug reimbursement regime. While there was 
consensus on many recommendations, some rec-
ommendations will need further inputs to deter-
mine whether they should be included in an 
updated version of  the PMPRB BIA guidelines, 
especially involving policymakers from both 
public and private perspectives (e.g.,  3-year or 
longer time horizon, patient adherence and com-
pliance, cost offsets, reporting total and incre-
mental impact on the budget, and providing a list 
of  reliable databases as data sources).

Obtaining stakeholders’ feedback was part of 
the process to create many of the previously pub-
lished national BIA guidelines.4,5,9,11 The PMPRB 
2007 BIA guidelines were initially developed 
based on a needs assessment and a literature 
review and then improved upon with inputs from 
the NPDUIS Advisory Committee, including 
drug plan managers from multiple provinces in 
Canada and a representative from the CADTH.4 
In Poland, the BIA guidelines were initially con-
ducted internally within the Agency for Health 
Technology Assessment and Tariff  System, and 
then within the Guidelines Update Team. The 
Guidelines were submitted for public comment 
and for review by the Minister of Health.11 In 
Belgium, the preliminary BIA guidelines were 
developed based on a literature review and then 
stakeholders’ feedback was obtained involving 
the Belgian Health Care Knowledge Centre 
(KCE) and different Belgian stakeholders from 
both government and industry.9 In France, as a 
part of  the French BIA guidelines development, 
a public consultation process was conducted 
including international expert reviews and 
approval from the HAS Board and the Economic 
and Public Health Evaluation Committee of 
HAS.5 Unfortunately the stakeholder analyses 

that were conducted as part of  the above-men-
tioned guidelines were not published with any 
methodological detail. Our study is unique in 
terms of: (1) the rigorous study design (mix 
methods), (2) the scope (including policymakers 
from both public and private drug plans), 
(3) inclusion criteria (clear definitions for selecting 
stakeholders), (4) the one-on-one semi-structured 
interviews providing a rich description of the 
stakeholders’ opinion on improving the PMPRB 
BIA guidelines, and (5) publishing the stakeholder 
analysis in the public domain.

There are a number of conclusions that arise 
from the results of the feedback. Similar to Pearson 
and Ghabri et al., we found that using the BIA as 
an affordability factor for ICER7threshold adjust-
ments and price cap estimation, especially in 
chronic conditions such as hepatitis C virus drugs, 
is a practical benefit of using BIA in a real-world 
scenario.1,25,26 Moreover, considering a BIA cap or 
threshold received positive feedback in our study. 
There are some examples for using BIA threshold 
internationally such as a budget impact test of 
£20million for NHS England since 201727 and a 
budget impact threshold linked to the growth in 
the national economy GDP8 in the United States.25 
Similarly, a real-world reassessment process for 
BIA results (in the post-market surveillance phase) 
would be recommended, as already used in the 
United Kingdom.

One should note that in the Irish18 and 
ISPOR23 BIA guidelines, opportunity costs are 
defined as the costs that arise when implement-
ing the technology or clinical guidelines that 
might not be reflected in the “actual costs” at 
the time of  doing a BIA, and that they are dif-
ferent from the opportunity cost definition in 
policymaking of  “whether the improvement in 
health outcomes that the proposed new drugs 
offer exceeds the improvement in health that 

7 Incremental cost-effectiveness ratio. 
8 Gross domestic product.
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would have been possible if  the resources had, 
instead, been made available for other health 
care activities.”28 Based on the results, we con-
cluded that, it is not feasible to ask manufactur-
ers to calculate in BIA the opportunity cost of 
investing in a new drug. Therefore, there is a 
need for a method to calculate the opportu-
nity  cost without relying on the BIA, and an 
alternative method has been proposed by 
Ochalek et al. where the opportunity costs in 
the healthcare expenditures are represented by 
the threshold value for the CEA.28

Regarding the time horizon, a minimum of 
3 years is favorable in Canada and a time horizon 
beyond 3 years should be justified by the manu-
facturer (e.g., for a specific drug, a disease area, 
or patent duration). In some BIA guidelines, such 
as in France,1 ISPOR,23 and Brazil,29 there is a 
range for time horizon, for example, 3–5 years, 
whereas in the British and Irish guidelines, they 
introduce a punctual time horizon of 5 years. 
Further stakeholder feedback is required to reach 
a consensus on the most favored approach for a 
BIA time horizon in Canada.

The results show that usage of complicated 
modeling techniques (e.g., Markov models) is not 
recommended in BIA, but it is advised that the 
disease condition should be modeled as much as 
possible to capture the long-term consequences 
(at least within the adopted time horizon) associ-
ated with using the proposed medication in a 
chronic condition. Providing either incidence- or 
prevalence-based (or both) models would help to 
better understand drug costs related to the acute 
and chronic conditions. This is especially import-
ant for responding to a methodological gap, which 
was highlighted by Mauskopf et al.30

Different terminologies are used in different 
guidelines/countries to define comparators. In the 
Canadian context, the multidrug treatment strat-
egy for defining comparators is called “strate-
gy-based treatment,” which is different from 
France1 (treatment set), ISPOR23 (treatment mix 

or set), and Australia19 (treatment mix). In the 
new version of the PMPRB BIA guidelines, usage 
of a “treatment mix” is suggested to be the most 
consistent with international terminology.

One should note that comparator mix does not 
necessarily always match the comparator mix in 
the utilization (real world); for example, the treat-
ment mix that private payers and public plans see 
in their database maybe different because of 
inherent differences in their formularies. This type 
of difference between public and private payers 
should be addressed in BIA. It is also recom-
mended that the choice of comparators in BIA 
should be consistent with the health EE (e.g., cost 
effectiveness study) unless there are clear justifica-
tions for not taking the same treatment strategy as 
the health technology assessment (e.g., in the case 
of non-drug/surgical alternatives). Similar to the 
PMPRB 2007 BIA guidelines, our study partici-
pants confirmed that off-label indications should 
be considered only in sensitivity analysis (not in 
base-case analysis). As it is recommended in the 
Irish18 and ISPOR23 BIA guidelines, the catch-up 
effect (treatment switch) is also recommended in 
BIA in Canada. Mauskopf et al.30 raised a meth-
odological gap relating to the “treatment switch” 
or “drug discontinuation,” in the chronic condi-
tions, which might not be appropriately addressed 
in many published BIAs in the United States.

Similar to the PMPRB 2007 BIA guidelines, 
cost offsets, that is, costs associated with changes 
in clinical outcomes, costs associated with clinical 
consequences/complications (e.g., adverse drug 
reactions), and resource utilization (e.g., hospital-
ization, emergency room admission) are still 
excluded from the analysis. The impacts on indi-
rect costs (e.g., productivity, transport, capacity, 
and workforce) are not included in a BIA base-
case analysis, and cost data from other jurisdic-
tions are not acceptable.

Uncertainty in input data is a general concern 
in BIA. PSA is used in the Irish and Belgian guide-
lines,9,10 whereas it is not recommended in Canada. 
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In contrast, scenario (for structural uncertainty) or 
deterministic (for input data uncertainty) sensitiv-
ity analyses are highly recommended in Canada. A 
methodological review of US budget impact mod-
els30 showed that sensitivity and scenario analyses 
presented in published BIAs are “typically too lim-
ited to allow a budget holder to assess the likely 
budget impact for their health plan.” We would 
expect that the gap would be covered by recom-
mending scenario and sensitivity analyses being 
included in the PMPRB BIA guidelines for deal-
ing with uncertainty. Risk-sharing agreements and 
longer introduction phase for decreasing the 
uncertainty in new drug submissions, as they are 
recommended in Australia19 and the United 
Kingdom,20 are not favored in Canada.

There are a number of limitations to the pres-
ent study. There was a limited sample size for 
interviews providing the qualitative data. Nine 
policymakers agreed to participate in an inter-
view, and the audio data for one participant was 
lost. Also, two participants from the same prov-
ince were interviewed at the same time. While the 
sample size was limited, we were able to obtain 
data from representatives of different jurisdic-
tions across Canada, and a similarity in their 
responses was noted suggesting that new themes 
or ideas might not have been forthcoming even if  
the sample size was larger. Nevertheless, in order 
to make any meaningful comparison between the 
opinions of public and private payers’ (subgroup 
analysis), we would have required substantially 
larger numbers.

CONCLUSION

We obtained Canadian stakeholders’ opinion 
on a list of recommendations prepared based on 
a comparative literature review of national and 
ISPOR BIA guidelines using a mixed-methods 
approach. A mandate for submitting a compan-
ion CEA/CUA along with a BIA in a new drug 
application in Canada could be a reason for some 
observed differences between the Canadian 

stakeholders’ perspective and recommendations 
from other jurisdictions (e.g., ISPOR), especially 
with respect to the inclusion of cost offsets (e.g., 
clinical outcomes) and complicated modelling 
techniques in BIA.

The present study is an integral step towards 
creating a proposal for updating the PMPRB 
BIA guidelines. The present study aimed to 
gain initial Canadian stakeholders’ feedback and 
opinion on potentially new recommendations. 
A  penultimate revised PMPRB BIA guidelines 
will be developed based on the results of the pres-
ent study. In Canada, when guidelines are pro-
posed by a government agency or board, there is 
a mandatory comprehensive consultation process 
with stakeholders. The results generated by the 
current study will form the template for the new 
draft guidelines document that the PMPRB will 
produce. PMPRB will then conduct a broader 
consultation with stakeholders than could be 
achieved in this study. After that step, there will 
be a final revision and subsequent adoption of 
updated BIA guidelines.
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APPENDIX 1 

TABLE 1. Interview Guide, Open-Ended Questions

Semi-structured interview: We asked for participants’ personal opinions on some of the important issues related to 
BIA methodology and guidelines. The questionnaire was developed for stakeholders from different perspectives (e.g., 
federal and provincial levels), and some questions may not apply to everyone’s perspective and position.

A)	 Open-ended questionnaire for interviews (version#1)
Question Number Question

1. In general, how useful are the BIA reports for new drug reimbursement decisions and price 
adjustments? 

2. Do you think BIA can help in disinvestment decisions? How? 
3. Do you think it would be more helpful for decision-making to link CEA and BIA together 

than keeping BIA separate? Why?
4. Do you think BIA should take into account the complexity of the disease/condition under 

study or of the treatment (e.g., acute plus chronic treatments)? Do you prefer to do it 
through more complex modeling techniques (e.g., Markov models) or sensitivity analysis? 

5. What is your opinion about increasing the time horizon to more than 3 years (e.g., 6 years)? 
6. Do you think one could ask the pharmaceutical company to calculate the opportunity cost of 

paying for new technology in your province? How practical is it? 
7. If it applies to you, could you briefly explain the generic versus brand drug pricing or the 

price negotiation process in your province? What happens after PCPA negotiation? 
8. If applicable, would you use least cost alternative (LCA) price for relevant drug comparators 

in your province? 
9. Have you ever used or reviewed PMPRB BIA guidelines? Do you believe that there is a need 

for an update to the PMPRB BIA guidelines? 
10. In your view, what are the most important methodological gaps and challenges in the 

provincial BIA reports for new drug submissions? 

BIA: budget impact analysis; CEA: cost-effectiveness analysis; pCPA: pan-Canadian Pharmaceutical Alliance; LCA: 
least cost alternative; PMPRB: Patented Medicine Prices Review Board 

Note: Question#6 was replaced by the following question after six interviews mainly because we received the same 
answer from participants repeatedly: “In the case of co-payments, the new recommendations indicate that the 
patient perspective should be considered complementary to base-case analysis. What are your thoughts about this 
recommendation? What do you consider are the benefits of including the patient perspective? What do you consider 
are the limitations to including the patient perspective?” 

A)	 Open-ended questionnaire for interviews (version#2)
Question Number Question

1. In general, how useful are the BIA reports for new drug reimbursement decisions and price 
adjustments? 

2. Do you think BIA can help in disinvestment decisions? How? 
3. Do you think it would be more helpful for decision-making to link CEA and BIA together 

than keeping BIA separate? Why?
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4. Do you think BIA should take into account the complexity of the disease/condition under 
study or of the treatment (e.g., acute plus chronic treatments)? Do you prefer to do it 
through more complex modeling techniques (e.g., Markov models) or sensitivity analysis? 

5. What is your opinion about increasing the time horizon to more than 3 years (e.g., 6 years)? 
6. In the case of co-payments, the new recommendations indicate that the patient perspective 

should be considered complementary to base-case analysis. What are your thoughts about 
this recommendation? What do you consider are the benefits of including the patient 
perspective? What do you consider are the limitations of including the patient perspective? 

7. If it applies to you, could you briefly explain the generic versus brand drug pricing or price 
negotiation process in your province? What happens after PCPA negotiation? 

8. If applicable, would you use least cost alternative (LCA) price for relevant drug comparators 
in your province? 

9. Have you ever used or reviewed PMPRB BIA guidelines? Do you believe that there is a need 
for an update to the PMPRB BIA guidelines? 

10. In your view, what are the most important methodological gaps and challenges in the 
provincial BIA reports for new drug submissions? 

TABLE 2. Interview Guide, Closed Survey

We used Likert-type ordinal scales to rate the responses, ranging from 1 to 5 (where: 1 = “strongly disagree,” and 
5 = “strongly agree”), with a middle neutral category (3 = “neither agree nor disagree”). Please answer the questions 
by choosing a number between 1 and 5.

1.	 In your opinion, how important is it to include the treatment switch in the target population assessment in 
BIAs? 

Completely irrelevant Not necessary Neutral Important Highly important 
1 2 3 4 5

2.	 In your opinion, how important is it to include patient adherence in the target population assessment in 
BIAs?  

Completely irrelevant Not necessary Neutral Important Highly important 
1 2 3 4 5

3.	 In your opinion, how important is it to capture changes in the rate of mortality and disease progression over 
time horizon in BIAs?  

Completely irrelevant Not necessary Neutral Important Highly important 
1 2 3 4 5

4.	 Do you agree with including staff training or introduction costs for a new medication (if applicable) in a 
BIA?

Strongly disagree Disagree Neither agree nor 
disagree Agree Strongly agree

1 2 3 4 5
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5.	 Do you agree with including direct non-healthcare-related costs (e.g., transportation) or indirect non-
healthcare-related costs (e.g., productivity) in Canadian BIA guidelines?

Strongly disagree Disagree Neither agree nor 
disagree Agree Strongly agree

1 2 3 4 5

6.	 Do you agree with including the cost of adverse events, clinical outcomes, and disease complications in BIA 
cost analysis?

Strongly disagree Disagree Neither agree nor 
disagree Agree Strongly agree

1 2 3 4 5

7.	 Do you agree with including the appropriate rate of value-added tax (e.g., HST)?

Strongly disagree Disagree Neither agree nor 
disagree Agree Strongly agree

1 2 3 4 5

8.	 Do you agree with using costs and tariffs data from other jurisdictions (other countries) in the absence of 
local information?

Strongly disagree Disagree Neither agree nor 
disagree Agree Strongly agree

1 2 3 4 5

9.	 Do you agree with considering expert opinions as a reliable source of data in BIAs?

Strongly disagree Disagree Neither agree nor 
disagree Agree Strongly agree

1 2 3 4 5

10.	 Do you agree with using market-share (or claim-based) data extrapolated from similar drug experience on 
the payers’ database in case of lack of real-world data for the proposed medicine?

Strongly disagree Disagree Neither agree nor 
disagree Agree Strongly agree

1 2 3 4 5

11.	 Do you think BIA guidelines should provide a list of acceptable databases as reliable references for input 
data in BIA calculations?

Strongly disagree Disagree Neither agree nor 
disagree Agree Strongly agree

1 2 3 4 5

12.	 In addition to an incremental impact on the budget for a new medication reported in BIAs, how important 
is it to also report “total impact,” which includes previous expenditure plus the costs related to the newly 
proposed indications for that drug in BIAs?

Completely irrelevant Not necessary Neutral Important Highly important 
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1 2 3 4 5
13.	 Do you agree with considering a cap or threshold for the budget impact of the new drugs to signal the need 

for negotiation with manufacturers, for instance, to decrease the prices or set risk-sharing agreements?

Strongly disagree Disagree Neither agree 
nor disagree Agree Strongly agree

1 2 3 4 5

14.	 In your view, how important is it to build in a reassessment process of BIAs in a future real-world post-
market environment?

Completely irrelevant Not necessary Neutral Important Highly important 
1 2 3 4 5

TABLE 3. Additional Comments for Improving PMPRB BIA Guidelines That Were Addressed by 
the Interview Participants9

BIA key elements Comments
Analytical model 
structure

One of the participants believed that “the [BIA] methodology is quite comprehensive 
in the PMPRB BIA guidelines, but for some parameters, such as time horizon, the 
guidelines could be updated to a longer period, or just given opportunity to basically 
consider it for some of the technologies.”

Time horizon The comment raised by the private payers highlighted the fact that the time horizon 
should be long enough to capture seasonality in pharmacare provinces where there is a 
deductible season—a part of the year where there is basically no claims as people in that 
province are working toward the deductible.

Target population 
assessment

Two participants mentioned that the target population assessment is always a challenge 
(e.g., in the hospital setting in Quebec, the billing data for the comparators are not 
always available for manufacturers and thus it is hard to validate the population size for 
the BIA calculations for RAMQ9). So, there are always more data available for public 
drug plans, but not manufacturers, which result in differences in the BIA estimations. 
Also, there is heterogeneity in the epidemiologic data coming from different sources 
of literature from different jurisdictions. Altogether, the final population could be 
uncertain, and sometimes it is hard to find good, relevant Canadian data. 
Another participant raised the issue that manufacturers can predict the eligible 
population. However, they cannot know how many people would actually start that 
medication even if their physicians have prescribed them the medication. 
Moreover, it is good to make it clear in the BIA guidelines as to in which cases the 
analysis should be incidence-based or prevalence-based or both to make the analysis 
more consistent. 
Furthermore, a concern regarding new (vs. old) indications highlighted the fact that many 
drugs are indicated in different disease categories, which are all considered in the BIA. The 
consideration for continuing (or discontinuing) the coverage for some indications should 
be highlighted in the guidelines. For example, if a drug is commonly used as the second 
line in a disease category and in the new application, it becomes the first line in a new 
indication, and then it may not be covered as a second-line therapy anymore.

9 Régie de l'assurance maladie du Québec.
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Comparators Choice of the comparators is important, which is sometimes consistent with the 
economic evaluations and sometimes not. Comparator mix does not necessarily always 
match the comparator mix in the utilization [real world] of the different comparators 
that private payers see in their database, and that could be due to differences in the 
public versus private formularies. 

Costing Markups and professional fees are different in public and private plans, and they are 
recommended to be considered in an interactively updated model template for BIA. 

Modeling techniques All submitted models should be transparent, simple, and include confidential prices at 
the same time. Excel-based electronic models would be better if they have the ability to 
express results in either contract years or fiscal years. In addition, it was recommended 
that the incident and prevalent patients and patients coming off the patient excess (if 
there is one) be shown in the model separately (e.g., in the case of biologics).

Input and data sources It is very difficult to come up with solid parameter estimates, particularly around market 
growth and market penetration of the new drug, and target population assessment 
(market size estimation). Uncertainty is a big issue related to input data according to 
the participants: “there’s not really good evidence of what it’s going to be so, it is just 
judgment [subjective].” 

Uncertainty Robust methods for sensitivity analysis are required to adequately address the issue of 
uncertainty.

Reporting format Currently, most BIA reports are providing results in a disaggregated format for each 
year of the time horizon, whereas provinces need BIA reports in fiscal years. It should be 
helpful to be reflected in the guidelines.

TABLE 4. Interview Survey Results as Part of the Interview Process; Policymakers’ Feedback (N = 9)

# Recommendations Agree 
(%)

Neither agree 
nor disagree (%)

Disagree 
(%)

1 In your opinion, how important is it to include the treatment 
switch in the target population assessment in BIAs?  

100 0 0

2 In your opinion, how important is it to include patient adherence in 
the target population assessment in BIAs?    

38 63 0

3 In your opinion, how important is it to capture changes in the rate 
of mortality and disease progression over time horizon in BIAs?    

75 0 25

4 Do you agree with including staff training or introduction costs for 
a new medication (if applicable) in a BIA? 

25 13 63

5 Do you agree with including direct non-healthcare-related costs 
(e.g., transportation) or indirect non-healthcare-related costs (e.g., 
productivity) in Canadian BIA guidelines? 

38 0 63

6 Do you agree with including the cost of adverse events, clinical 
outcomes, and disease complications in BIA cost analysis?

38 25 38

7 Do you agree with including appropriate rate of value-added tax 
(e.g., HST)? 

0 25 75

8 Do you agree with using costs and tariffs data from other 
jurisdictions (other countries) in the absence of local information?

25 25 50

9 Do you agree with considering expert opinions as a reliable source 
of data in BIAs? 

88 13 0
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10 Do you agree with using market-share (or claim-based) data 
extrapolated from similar drug experience on the payers’ database 
in case of lack of real-world data for the proposed medicine? 

100 0 0

11 Do you think BIA guidelines should provide a list of acceptable 
databases as reliable references for input data in BIA calculations? 

75 25 0

12 In addition to an incremental impact on the budget for a new 
medication reported in BIAs, how important is it to also report 
“total impact”, which includes previous expenditure plus the costs 
related to the newly proposed indications for that drug in BIAs?

25 38 25

13 Do you agree with considering a cap or threshold for the budget 
impact of the new drugs to signal the need for negotiation with 
manufacturers, for instance, to decrease prices or set risk-sharing 
agreements? 

63 25 13

14 In your view, how important is to build in a reassessment process of 
BIAs in a future real-world, post-market environment? 

75 13 13

TABLE 5. Summary Results of the Written Survey (N = 27)

# Questions Agree 
(%)

Neither agree 
nor disagree (%)

Disagree 
(%)

1 In the case of co-payment, the inclusion of a patient’s perspective is 
recommended as complementary to the base-case analysis.

40.74 7.41 51.85

2 Do you agree with the current time horizon of 3 years in the 
Canadian BIA guidelines? 

55.56 18.52 25.93

3 Open or dynamic populations (patients can enter or leave the 
cohort based on their inclusion eligibility over the time horizon) 
should be used in the target population assessment.

48.15 40.74 11.11

4 Subpopulation analysis should be conducted in addition to an 
aggregated analysis for the whole population.

40.74 22.22 37.04

5 Off-label indications should be included in the base-case 
analysis (in the Canadian BIA guidelines 2007, off-label is only 
recommended in the sensitivity analysis).

14.81 11.11 74.07

6 Training or introduction cost should be included in the BIA. 18.52 14.81 66.67
7 Transportation, productivity, and caregiver-related costs should be 

included in the BIA.
14.81 29.63 55.56

8 Opportunity cost estimation in BIAs should be provided by the 
manufacturers.

14.81 3.70 81.48

9 An appropriate rate of tax (e.g., HST) should be applied to the 
applicable costs.

11.11 11.11 77.78

10 Cost transfer from other jurisdictions (in case of lack of real-world 
data for the proposed medicine) should be included in the BIA.

7.41 22.22 70.37

11 The total and incremental impact on the budget (cost analysis for all 
new and currently covered indications) should be included in the BIA.

62.96 3.70 33.33

12 Least cost alternative (LCA) price for relevant drug comparators 
should be used in the BIA.

70.37 22.22 7.41
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13 The effects of inflation should NOT be included in the BIA. 66.67 33.33  –
14 Discounting should NOT be included in the BIA. 70.37 29.63  –
15 Aggregated and disaggregated budget impact results should be 

reported for each year of the time horizon
66.67 33.33 0.00

16 There should be reporting of the gross and the net impact on the 
budget.

81.48 14.81 3.70

17 Outcomes should be presented separately for different payers. 51.85 22.22 25.93
18 Outcomes should be presented in natural units (e.g., the number of 

unpaid working days).
29.63 37.04 33.33

19 Outcomes should be presented in monetary units. 51.85 40.74 7.41
20 There should be a schematic representation of the uncertainty 

analysis (e.g., Tornado diagram).
48.15 29.63 22.22

21 The impact of uncertainty (quantifying the precision of the results) 
should be presented in the BIA.

85.19 7.41 7.41

22 Data from the manufacturer can be considered as a reliable source 
of data.

66.67 33.33 0.00

23 Data from other jurisdictions can be considered a reliable source 
of data.

59.26 37.04 3.70

24 Expert opinions can be considered a reliable source of data. 62.96 37.04 0.00
25 Extrapolating data from similar (or proxy) drug experience on the 

payers’ database can be considered as a reliable source of data.
74.07 22.22 3.70

26 A BIA should use scenario analysis for dealing with uncertainty. 96.30 3.70 0.00
27 A BIA should use deterministic sensitivity analysis (e.g., one-way, 

multivariate) for dealing with uncertainty.
85.19 11.11 3.70

28 A BIA should use probabilistic sensitivity analysis for dealing with 
uncertainty.

25.93 11.11 62.96

29 A BIA should include a proposed risk-sharing agreement for 
dealing with uncertainty.

11.11 11.11 77.78

30 A longer introduction phase should be used with early BIAs to 
address issues of uncertainty.

11.11 51.85 37.04

APPENDIX 2: SURVEY MONKEY

Link to the survey: https://www.surveymonkey.com/r/F6KRRTZ

https://www.surveymonkey.com/r/F6KRRTZ

