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recommendations and comparison with
similar reviews in Quebec, Australia,
Scotland and New Zealand

John I. McCormick2*†, L. Diana Berescu1† and Nabil Tadros1
Abstract

Background: Public payer reimbursement for non-oncology drugs in Canada, including orphan drugs, is based on
recommendations by the Common Drug Review (CDR) (with the exception of Quebec). CDR has been criticized for
negative recommendations for orphan drugs and contributing to delays in patient access to these drugs. However,
it is unclear how CDR makes recommendations for orphan drugs and the role clinical and economic factors play in
decision making. The objective of the present study was to analyze the basis for CDR orphan drug recommendations
and to compare recommendations to those in other jurisdictions.

Methods: A list of orphan drugs reviewed by CDR (between 2004 and 2017) was compiled and final recommendations
(list/do not list) assessed. The basis of each recommendation was categorized as clinical only, price only or combined
clinical and price factors, based on the ranking of clinical and price parameters in recommendation summaries. The
reimbursement status of the same drugs was determined in Quebec and other jurisdictions and level of agreement
with CDR decisions assessed using a kappa analysis.

Results: Sixty eight orphan drug submissions were identified in the CDR database. Clinical, clinical and price and price
parameters were the basis of 48.5%, 44.1% and 7.4% of the reviews, respectively, and corresponding positive
recommendation rates were 45.5%, 86.7% and 40.0% (p= 0.0008); overall positive recommendation rate was 63.2%. Positive
recommendation rate increased from 50.0% for drugs reviewed between 2004 and 2009 to 86.7% in 2016; however, 84.6%
of the latter were conditional on a price reduction. Of the drugs reviewed by CDR, 80.9%, 88.2%, 80.9% and 58.8% were
reviewed for the same indications by health technology assessment agencies in Quebec, Scotland, Australia and New
Zealand, respectively, with positive listing rates ranging from 60.0% (Quebec) to 92.7% (Australia) with fair (kappa
coefficient 0.3307) to poor (kappa coefficient 0.0611) agreement with CDR in listing decisions, respectively.

Conclusions: The positive CDR recommendation rate for orphan drugs was highest when clinical and price parameters
supported the assessment. Over time there has been an increase in CDR positive recommendation rates for orphan
drugs, although most are conditional on a price reduction. It is unclear if this change in CDR recommendations will
impact equitable and timely access to orphan drugs across Canada.
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Background
Until recently Health Canada was working on an orphan
drug framework with a proposed definition of a rare or
orphan disease as one that affects < 1in 2000 persons, a
definition aligned to that used in the European Union
[1, 2]. Approximately 7000 such diseases have been
identified and it is estimated that 1 in 12 Canadians, or
about 2.8 million individuals, may be living with a rare
disease [1, 3]. Therefore, although rare diseases have a
low individual prevalence, collectively they can impart a
large societal clinical and economic burden.
The reimbursement of orphan drugs presents unique

challenges for both pharmaceutical manufacturers and
reimbursement decision makers. The limited number
of available patients means small clinical trial popu-
lations making it difficult to obtain valid comparative
efficacy data [4, 5]. This creates issues for reimburse-
ment authorities who may have to make decisions
under conditions of uncertainty, particularly at the time
of market authorization. In addition, for pharmaceutical
manufacturers the small number of patients makes it
difficult to recover drug development costs, unless the
drugs are premium priced. This high cost in turn cre-
ates further issues for payers where application of trad-
itional measures of efficacy and cost defining
acceptable criteria for reimbursement may disqualify
drugs for orphan diseases [4–6]. The overall result is
that patients can have limited access to this class of
drug. Several countries have defined policies that
provide incentives to pharmaceutical companies to de-
velop drugs for orphan diseases and reimbursement
policies designed specifically to enhance patient access
to these drugs [7–11]. However, legislative steps regard-
ing access to orphan drugs in Canada have evolved
slowly [12, 13]. In October 2012 the Canadian govern-
ment took steps to address orphan diseases with the
creation of a framework to facilitate research and
authorization of new drugs for rare diseases [14, 15].
However, the final framework was never released and
recently (October 2017) all reference to the framework
has been removed from the Health Canada web site
[16]. Instead, Health Canada is now working on an
overall regulatory review of drugs and devices, inclu-
ding drugs for rare diseases, although few details of the
impending changes to regulatory policies have been
released [16].
In the absence of a national policy or a distinct

regulatory and reimbursement pathway, orphan drugs
go through the same review process as any other
drug in Canada [17]. Public payer reimbursement for
non-oncology drugs in Canada, with the exception of
Quebec, is based on recommendations issued by the
Common Drug Review (CDR) which was established
in 2002 to provide a single national review process
for approved drugs [17, 18]. In response to a submis-
sion, CDR review the clinical and economic evidence
relating to the drug and prepares summary reports for
its expert committee, the Canadian Drug Expert Com-
mittee (CDEC), who then reviews the evidence and issues
a non-binding positive or negative recommendation for
listing to participating publicly funded drug plans [17–19].
Each jurisdiction then decides whether or not it wants to
participate in collective product listing negotiations
through the pan-Canadian Pharmaceutical Alliance
(pCPA) and ultimately if it wants to list the product [20].
Oncology drug submissions are reviewed by the pan-
Canadian Oncology Drug Review (pCODR) through a
similar process [21]. Both CDR and pCODR are part of
the Canadian Agency for Drugs and Technologies in
Health (CADTH).
CDR has been criticized for low rates of positive list-

ing recommendations for new drugs [19, 22]. An as-
sessment of all CDR reviews between 2003 and 2009
[19] found that of 138 final recommendations, 52% had
a positive listing recommendation, a rate similar to that
in Australia (54%) but considerably lower than the 87%
rate reported for the United Kingdom [19, 23]. The
CDR has also been criticized for negative recommenda-
tions for drugs used to treat orphan diseases and con-
tributing to delays in patient access to these drugs in
Canada [6, 24]. Although the organization has no spe-
cific policies regarding orphan drug technology assess-
ments, an updated CDR framework published in March
2016 does provide guidance on the evaluation process
for drugs that meet a significant unmet need for a rare
condition, defined, on a population basis, in terms of
the rarity of the condition and the absence of alterna-
tive treatments [25, 26]. However, it is still unclear how
the CDR makes recommendations for orphan drugs
and the role clinical and economic factors play in driv-
ing these decisions, or if the new framework has had
any impact on how these drugs are reviewed. In
addition, although it is inferred that in countries with
specific orphan drug policies patients may have im-
proved access to orphan drugs compared to Canada,
there is limited evidence that this is the case. In the
current study we have reviewed CDR recommendations
for orphan drugs, defined the parameters involved in
decision making, and compared recommendations with
those made in Scotland, Australia and New Zealand.
These countries were chosen because they have differ-
ing approaches to orphan drug reimbursement and the
information on status of orphan submissions is easily
accessible. In addition, we compare CDR recommenda-
tions with those made in Quebec by the Institut na-
tional d’excellence en santé et en services sociaux
(INESSS), since this province maintains its own drug
review process independent of the CDR.
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Methods
Orphan drug dataset
A list of orphan drugs was obtained from the Orphanet
web site [27]. Orphanet is an online reference source for
information on rare diseases and orphan drugs and the
web site provides a comprehensive list of drugs granted
an orphan designation in Europe [27]. The Orphanet
portal was initially a component of the Canadian go-
vernment initiatives designed to support research and
approval of these drugs [2]. The Federal Drug Adminis-
tration (FDA) list of drugs with orphan designations in
the USA was also used to augment the list of drugs in-
cluded in the study [28]. A list of the orphan drugs in-
cluded in the study, and their indications, is provided in
Table S1 in the Additional file 1.

Data collection: CDR recommendations
Publicly available CDR recommendations were reviewed
for each identified orphan drug (review period was
January 2004 to October 2017) and the following infor-
mation was extracted from the Recommendation and
Reasons file [29]: date of CDR recommendation, gen-
eric and brand name of drug, drug indication, type of
recommendation, basis of decision for recommenda-
tion, incremental cost-utility ratio (ICUR) (if provided)
and whether or not recommendation was based on a
request for reconsideration [29]. The latter is a process
where participating drug plans or the manufacturer can
issue a request for reconsideration following an initially
negative draft CDR recommendation; this initiates an
additional CDR review and issuance of a final recom-
mendation [18]. Only final CDR recommendations and
the date of the decision were included in the analysis; if
a drug had more than one submission for the same in-
dication, only the result of the most recent submission
was recorded. In most cases, ICUR values recorded
were those provided by the manufacturer; exceptions to
this rule when CDR determined the ICUR are described
in table footnotes. If the ICUR was reported as confi-
dential with a CDR comment that the ratio exceeded
acceptable values, it was assumed that the ICUR was
>$100,000/quality adjusted life-year (QALY).
CDR recommendation categories have changed over

time and the current options (March 2016) are: reim-
burse; reimburse with clinical criteria and/or conditions;
do not reimburse [25]. However, over the timeframe of
the study, CDR recommendation options were: do not
list; do not list at the submitted price; list with clinical
criteria and/or conditions; list [18]. Nevertheless, for this
analysis recommendations were recorded only as list or
do not list and whether the listing recommendation was
conditional on a reduction in price.
The basis of decisions for recommendations was cate-

gorized in a similar manner to that defined in a prior
study assessing all CDR recommendations [19]. In the
majority of CDR reviews, reasons for recommendation
are listed and Rocchi et al. [19] hypothesized that they
were listed in hierarchical level of importance for at
least the first two factors (see Supplemental Digital
Content in reference [19]). On this basis, a primary rea-
son for recommendation was defined, based on the first
two reasons listed, in the following manner:

� Clinical only: First two reasons cite clinical factors
� Price only: First reason cites price
� Clinical and price: First reason cites a clinical factor,

second reason cites price

An identical definition was used in the current study
to describe the basis of the decision for each orphan
drug recommendation.
Data collection: International organizations
To quantify how CDR recommendations for orphan
drugs compare with other public payers, the reimburse-
ment recommendations for the same drugs and indica-
tions were reviewed in Scotland, Australia, New Zealand
and Quebec.
In Scotland drug submissions are reviewed by the

Scottish Medicines Consortium (SMC) whose task, simi-
lar to that of the National Institute for Health and Care
Excellence (NICE) in England, is to provide advice to
National Health Service (NHS) boards across Scotland
on the clinical and cost-effectiveness of newly licensed
medicines [30]. SMC has adapted the definition of or-
phan drugs provided by the European Medicines Agency
(EMA) and has recently defined procedures specifically
for the evaluation of end-of-life drugs and drugs used to
treat very rare conditions [31]. As of May 2014, pharma-
ceutical companies can request that SMC convenes a Pa-
tient and Clinical Engagement (PACE) group for drugs
in this class allowing patient groups and clinicians a
stronger voice in decision making [31].
In Australia, drug-funding decisions are made through

the Pharmaceutical Benefits Advisory Committee (PBAC)
[32]. Although PBAC recognizes the importance of the
treatment of rare diseases (defined as a disease with a
prevalence of ≤ 2000 individuals in Australia), there are no
specific evaluation procedures for drugs in this category
[32]. However, patients can get access to orphan drugs
through the Life Saving Drugs Program (LSDP), which
provides funding for drugs that may have been rejected
by PBAC because of an unacceptable cost-effectiveness
ratio. Drugs eligible for the LSDP are defined by a
number of criteria including disease rarity, impact of
the disease on patient life-expectancy and current treat-
ment alternatives [33–35].
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Drug funding decisions in New Zealand are made
through the Pharmaceutical Management Agency
(PHARMAC) with input from the Pharmacology and
Therapeutics Advisory Committee (PTAC) [36, 37]. His-
torically there were no specific policies regarding access
to orphan drugs in New Zealand. However, in 2014
PHARMAC reviewed their procedures for funding or-
phan drugs and introduced a trial contestable fund and
bidding process for suppliers to encourage more com-
petitive pricing [38, 39]. To support this process PHAR-
MAC has allocated $25 million over 5 years for orphan
drug funding [40].
Currently there is no specific policy regarding reim-

bursement of orphan drugs in Quebec, but INESSS has
initiated a review of how rare diseases are managed in
other countries, which led to a recommendation that
similar policies be adapted in Quebec and that colla-
boration through participation in Orphanet be priori-
tized [41, 42].
To compare CDR recommendations for the selected

orphan drugs, web sites with information on listings for
the same drugs and indications in Scotland [43], Australia
[44], New Zealand [40, 45] and Quebec [46, 47] were
searched. If a specific drug had been evaluated in other
jurisdictions, decisions were recorded as either not listed
or listed; in the case of the latter, the specific listing cri-
teria were not recorded. For Australia, drugs that were
rejected and deferred by PBAC were included in the not
listed category. Decisions for New Zealand include drugs
approved for funding as a result of a test of a commercial
process aimed at improving patient access to drugs for
rare diseases [40].

Statistical analysis
Recommendation rates for CDR and the additional juris-
dictions were reported as number and percent of total
reviews with a positive recommendation. Fisher’s exact
test was used to test for differences in CDR recommen-
dation rate based on clinical, clinical and price and price
parameters. It was also used to test recommendation
rate difference in submissions with and without an
ICUR. Concordance in recommendations between CDR
and the other jurisdictions was expressed as the propor-
tion of reviews with identical decisions (to list or not to
list). The level of agreement between jurisdictions was
determined using a kappa analysis. In this analysis a
kappa value of ≤0.2 indicates a poor level of agreement
while values ranging from 0.21–0.40 to 0.81–1.0 define
levels of fair to very good agreement, respectively [48].

Results
In the review of CDR data, 68 submissions were identi-
fied for 59 orphan drugs with nine drugs submitted for
two indications. Details of the identified drugs, their
indications, final recommendations, the reasons for the
recommendation and ICURs provided are summarized
in Table S1 in Additional file 1. The overall information
on the submissions is summarized in Table 1. Of the 68
submissions, CDR recommended that 43 (63.2%) of the
drugs be listed, most with clinical criteria and/or con-
ditions defining their use. There was a significant va-
riation in recommendation rates when submissions
were categorized in terms of the parameters driving
CDR decisions. The majority of decisions (48.5%) were
based on clinical parameters with 44.1% and 7.4% based
on clinical and price and price only parameters, re-
spectively. However, the positive recommendation rate
for decisions based on clinical and price parameters
(86.7%) was significantly higher than rates based on
clinical (45.5%; p = 0.0012) or price (40.0%; p = 0.0438)
only parameters (Table 1).
Positive recommendation rates increased dramatically

between 2004 and 2016. Over the earlier period (2004
to 2009) only 50% of submissions (n = 22) resulted in a
recommendation for listing but in 2016 this increased
to 86.7% (based on 15 submissions) (Table 1). However,
in 2016 of the 13 recommendations for listing, 11
(84.6%) were conditional on a substantial reduction in
price, or a reduction in drug price to that of a compara-
tor drug for the same indication. The frequency of use
of this conditional price listing by CDR increased 3.4-
fold between 2012 and 2013 (25.0% of recommenda-
tions had a cost limitation) and 2016.
The majority of submissions (52.9%) did not report

an ICUR and economic evaluations appeared to be
based on statements regarding monthly/annual costs of
therapy although the type of economic evaluation ap-
plied was not always clear. Submissions including an
ICUR had a higher likelihood of positive recommen-
dation (68.8% vs. 58.3% (Table 1)) but this difference
was not statistically significant (p = 0.4535); approval
rates were highest when ratios were in the range of
$50,000 - $100,000/QALY (Table 2). However, as shown
in Table 2, there was a trend for increased positive rec-
ommendations for drugs with a high ICUR in 2016.
There were nine submissions in 2016 for drugs with
ICURs > $100,000/QALY (mean and median ICURs of
the nine drugs were $958,443/QALY and $488,182/
QALY, respectively) and the positive recommendation
rate was 77.8%, all conditional on a reduction in price.
In contrast, the positive recommendation rate for drugs
with ICURs > $100,000/QALY prior to 2016 was only
42.9% (Table 2).
The new CADTH framework for evaluating drugs was

published in March 2016 [25, 26]. Table 3 summarizes
information in CDR reviews on orphan drugs with high
ICURs that were rejected prior to the release of the
March 2016 framework and compares them with



Table 1 Summary of CDRa recommendations for orphan drugs

Category Number Positive recommendations (n (%))b

Total number of submissions 68 43 (63.2%)

Recommendations based on clinical parameters only (n (%))c 33 (48.5%) 15 (45.5%)

Recommendations based on clinical/price parameters (n (%))c 30 (44.1%) 26 (86.7%)

Recommendations based on price parameters only (n (%))c 5 (7.4%) 2 (40.0%)

Submissions over different time periods:

2004–2009 22 (32.4%) 11 (50.0%)

Number of positive recommendations with a conditional price reductione 0 (0.0%)d

2010–2011 7 (10.3%) 3 (42.9%)

Number of positive recommendations with a conditional price reductione 2 (66.7%)d

2012–2013 12 (17.6%) 8 (66.7%)

Number of positive recommendations with a conditional price reductione 2 (25.0%)d

2014–2015 12 (17.6%) 8 (66.7%)

Number of positive recommendations with a conditional price reductione 6 (75.0%)d

2016 15 (22.1%) 13 (86.7%)

Number of positive recommendations with a conditional price reductione 11 (84.6%)d

Recommendations with no ICUR (n(%))f 36 (52.9%) 21 (58.3%)

Recommendations with an ICUR (n(%))g 32 (39.2%) 22 (68.8%)

Recommendations based on a reconsideration 25 (36.8%) 8 (32.0%)
aAbbreviations are: CDR Common Drug Review, ICUR incremental cost-utility ratio, QALY quality adjusted life-year
bRefers to a recommendation for listing regardless of the specific type of listing; percentage is based on the total number of reviews in each category
cCategories based on the sequence of factors listed in the reasons for recommendation in CDR reviews (see Methods)
dPercent based on the total number of positive recommendations over each time period
eConditions of recommendation include a substantial reduction in price or that price should not exceed the cost of a comparator therapy on drug
plan formularies
fIncludes recommendations which provided a cost per life year gained (n = 2) but excludes recommendations where the manufacturer requested that the ratio
remain confidential (n = 2)
gIncludes submissions where manufacturers requested that ICUR remain confidential (n = 2) but excludes assessment of cost/life year gained (n = 2)
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comments on drugs recommended after the framework
was introduced. These CDR comments can provide in-
formation on why specific drugs were or were not rec-
ommended for reimbursement. In the examples shown
(Table 3), prior to March 2016, CDR questioned the
clinical relevance of outcomes assessed in clinical trials
and this, together with the high ICURs, led to the nega-
tive recommendation. In addition, over this earlier
period patient input appeared to have little influence on
Table 2 Positive orphan drug recommendation rates for different IC

Cost-utility threshold Number of submissions with cost-utilit

≤ $50,000/QALYb 6c

$50,000 - $100,000/QALY 11d

> $100,000/QALYe 16

Prior to 2016 7

2016 9
aFor submissions with a range of values provided in the CDR recommendation, the
bAbbreviations are: QALY quality adjusted life-year, NHL Non-Hodgkin’s Lymphoma,
cIncludes deferiprone (iron overload) which was dominant and stiripentol (Dravet S
dRatios for plerixafor (NHL (< $50,000/QALY) and MM ($50,000–$100,000/QALY)) and
both in the $50,000–$100,000/QALY category) are included twice in the calculation
eThis category also includes drugs with a “confidential” recommendation (n = 2) bas
fAll of the positive recommendations in this category had a conditional price reduc
decision making. However, after March 2016 there was a
change in the tone of CDR comments; now, although
there were ongoing concerns about the relevance of cli-
nical trial outcomes, the drugs were recommended for
reimbursement, despite their high ICURs, but with a
conditional price reduction and defined clinical criteria.
In some cases CDR suggested the specific price reduc-
tion required to reduce the ICUR to approximately
$100,000/QALY (e.g., a 97% suggested reduction in price
UR threshold values

y values in this range (N)a Positive recommendation rate (%)

66.7%

72.7%

62.5%

42.9%

77.8%f

lower value of the range was used for this analysis
MM Multiple Myeloma, ICUR incremental cost-utility ratio
yndrome) where ccost-utility ratio was $50,122/QALY
sunitinib (metastatic renal cell carcinoma and gastrointestinal stromal tumor

s
ed on the assumption that their ICURs were > $100,000/QALY
tion
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for elosulfase alfa; Table 3). In addition, in the post-
March 2016 reviews, patient input appeared to be more
comprehensive and may have played a larger role in the
final decision.
Twenty five (36.8%) of the recommendations were

based on a reconsideration but this had little impact on
the final decision and only eight drugs (32.0%) were rec-
ommended for listing following this additional review
(Table 1).
As shown in Table 4, of the 68 CDR drug submissions

identified, 55 (80.9%), 60 (88.2%), 55 (80.9%) and 40
(58.8%) were also reviewed by INESSS, SMC, PBAC and
PHARMAC, respectively. Positive listing rates for
reviewed drugs were similar in all jurisdictions except
Australia where 92.7% of the drugs were listed, although
11 (20.0%) of the drugs were only available through the
LSDP; in the absence of LSDP availability, the recom-
mendation rate in Australia decreased to 72.7%. Add-
itional details on listing decisions in each jurisdiction are
provided in Table S2, Additional file 1.
To assess the degree of concordance in recommen-

dations with those of CDR, common drugs reviewed by
jurisdictions were identified and the degree of identical
recommendations (i.e., listed or not listed) assessed. As
shown in Table 4, concordance with CDR recommen-
dations ranged from 62.5% with PHARMAC to 70.0%
for SMC. However, the kappa analysis, which assesses
the level of agreement between jurisdictions, revealed
only fair agreement in decisions between CDR and
INESSS and SMC with kappa coefficients of 0.3307 and
0.3541, respectively. In contrast, agreement in decisions
between CDR and PBAC and PHARMAC was poor with
a kappa coefficient < 0.20. Only 36.4% of the common
drugs reviewed by all four agencies (n = 33) had the
same recommendation.

Discussion
Clinical uncertainty and CDR recommendations
Using criteria previously defined to identify primary rea-
sons for CDR recommendations [19], the majority of
CDR orphan drug recommendations were based on the
strength of clinical parameters alone but the subsequent
positive recommendation rate was only 45.5% versus
Table 4 Comparison of recommendation rates for the selected drug
(PBAC) and New Zealand (PHARMAC)

Orphan drug status CDR

Number of drugs reviewed (N) 68

Drugs with a positive listing recommendation (N(%)) 43 (63.2%)

Degree of concordance with CDR recommendations (%) –

Kappa coefficient –
aAbbreviations are: CDR Common Drug Review, INESSS Institut national d’excellence
Pharmaceutical Benefits Advisory Committee, PHARMAC Pharmaceutical Manageme
bEleven drugs were funded through the Life Saving Drugs Program
86.7% for recommendations incorporating both clinical
and price parameters (p = 0.0012). Therefore, there was
a low probability of a positive recommendation when
CDR decisions were driven by clinical outcomes and
where drug cost was not a major factor in the evalu-
ation. The relevance of clinical outcomes in driving CDR
recommendations has been confirmed by Janoudi et al.
[49] who in a recent review of 63 CDR orphan drug sub-
missions (2004 to 2015) reported that the major reason
for a negative reimbursement recommendation was lack
of clinical effectiveness (38.5% of negative recommenda-
tions vs. only 7.7% for high cost-effectiveness/high cost).
Clinical uncertainty has also been identified as a signifi-
cant predictor of a do not list recommendation in all
CDR reviews [19]. For most orphan drugs there is a de-
gree of uncertainty regarding efficacy, effectiveness and
safety [50]. Small potential patient numbers for clinical
trials, reliance on surrogate outcomes, clinical trial pe-
riods that may not reflect disease duration, heterogeneity
in patient response and unclear comparator therapies all
contribute to this clinical uncertainty and compromise
HTA assessments [50]. However, the March 2016
CADTH framework acknowledges that there may be
limitations in clinical data for orphan drugs and that
normal review procedures may have to be modified to
address these limitations [25]. Although the present
study presents historical data indicating that clinical un-
certainty was a significant factor in rejecting orphan
drugs for reimbursement, the data also suggest that the
guidance provided in the revised CADTH framework
has led to changes in how CDR reviews orphan drugs
[25]. This is most apparent in the dramatic increase in
positive recommendations in 2016 (86.7% in 2016 vs.
48.3% between 2004 and 2011). The overall recommen-
dation rate over the complete assessment period (2004
to 2016) was 63.2%, a rate elevated by the more frequent
listing recommendations in 2016. This compares with a
CDR orphan drug recommendation rate of 55.4% (be-
tween 2004 and 2015) estimated from data reported by
Janoudi et al. [49] when their data was expressed in the
same way as in the present study (i.e., only including the
most recent submission in the analysis for drugs with
re-submissions). Overall CDR positive recommendation
s in Canada (CDR),a Quebec (INESSS), Scotland (SMC), Australia

INESSS SMC PBACb PHARMAC

55 60 55 40

33 (60.0%) 38 (63.3%) 51 (92.7%)b 27 (67.5%)

69.1% 70.0% 65.5% 62.5%

0.3307 0.3541 0.0611 0.1620

en santé et en services sociaux, SMC Scottish Medicines Consortium, PBAC
nt Agency
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rates have been estimated at 52% (for the period 2003 to
2009) indicating that at least prior to 2016, orphan drugs
were recommended for listing at a similar rate to other
drugs [19].
A recent change in how CDR reviews orphan drugs

was also apparent in CDR drug review comments.
Whereas prior to the release of the 2016 framework, un-
certain clinical data would have increased the probability
of a negative recommendation, that same uncertain clin-
ical data may now be more acceptable with criteria de-
fining evidence development over time, particularly if
the drug meets an unmet clinical need. As shown in the
post-framework reviews described here (Table 3), ele-
ments of the CADTH March 2016 framework [25] were
apparent, including recommendations for starting and
stopping rules, real-world evidence development and
characteristics of the care setting. However, almost all
the positive recommendations in 2016 for drugs with
high ICURs were conditional on a substantial reduction
in price because CDR did not consider the drugs cost-
effective at the submitted price. In addition, most
recommendations came with clinical criteria and/or con-
ditions defining drug use. As a result of the new frame-
work, CDR appears more willing to accept clinical
uncertainty through future real-world evidence develop-
ment but has applied substantial cost reduction condi-
tions for reimbursement.
Despite these changes, it is currently unclear how this

new approach to recommendations for orphan drugs
will impact patient access in Canada. It has been sug-
gested [20, 51] that CDR recommendations with condi-
tional price adjustment may guide subsequent pCPA
pricing negotiations but since the pCPA price negotia-
tions are confidential it is difficult to determine the final
impact of such CDR recommendations. The new 2016
CADTH framework may actually delay patient access
since the evidence summarized here suggests that the
time taken for the CDR review has only resulted in a
conditional cost recommendation for most reviewed
drugs, the application of which is directly under the con-
trol of the drug plan (i.e. negotiation of a reduction in
the drug price and adjustment of drug plan budgets to
accommodate use of the drug). In addition, in some
cases provincial Ministries of Health have decided to
review orphan drug clinical data for themselves, and
have made independent decisions on listing [52–54].
This further suggests that the CDR (or pCODR) review
of orphan drugs may be somewhat redundant, only delay-
ing patient access to the drugs at the drug plan level where
the final decision on listing is ultimately made.

Provincial listing decisions
Although this study is based on CDR recommendations,
there is no legal requirement for the different public
health plans to accept the CDR recommendation, al-
though a positive CDR recommendation is a strong pre-
dictor of subsequent provincial listing. For example, a
recent study found that for drugs with a positive CDR
recommendation, 93% were subsequently available in
Ontario [52]. However, for orphan drugs there is variable
agreement between CDR decisions and subsequent pro-
vincial listing. Allen et al. [53] in a comprehensive review
of 174 medicine-indication pairs in CDR reports (2009
to 2015) found 78.9%, 81.1% and 78.8% agreement be-
tween CDR recommendations and listing decisions in
Alberta, British Columbia and Ontario, respectively, for
all drugs. However, analysis of the Allen et al. [53] data
for orphan drugs (22 of the drugs were identified as or-
phan drugs) indicated only 59.1% and 63.6% agreement
with CDR recommendations in Alberta and Ontario, re-
spectively, but 86.4% agreement in British Columbia;
only 36.4% of the drugs had the same recommended list-
ing in all three provinces. In the same way, a negative
CDR recommendation does not necessarily preclude
provincial listing and in Ontario 50% of all drugs with a
negative CDR recommendation were subsequently avail-
able in the province [52]. Of the 22 orphan drugs identi-
fied in the Allen et al. [53] study, 45.5% had a negative
CDR recommendation, but despite this 60.0% were listed
in Ontario. This heterogeneity in provincial listing deci-
sions for orphan drugs in Canada has also been noted by
Menon et al. [54] and emphasizes the unequitable na-
tional access to this drug class.

Interagency listing agreement
The CDR orphan drug recommendation rate (63.2%
overall) was similar to the rates determined in other ju-
risdictions, based on percent concordance, except for
Australia where patients have greater access to orphan
drugs, aided, in part, by the LSDP program [33]. How-
ever, the kappa analysis indicated little evidence of
consistency in recommendations. Variation in HTA
agency decisions has been noted by others and likely re-
flects varying interpretation of the validity and relevance
of pharmacoeconomic evidence, local drug prices, vari-
ation in patient populations meeting clinical treatment
criteria, effectiveness of potential market comparators
and different interpretation of the same clinical trial data
[17, 55]. The urgent issue facing many HTA agencies is
how to apply cost and clinical criteria, initially defined
for non-orphan drugs, to drugs for rare diseases so that
patients can have equitable and affordable access to
treatment. In many countries the solution is one of con-
ditional orphan drug reimbursement where the “condi-
tion” can be based on a variety of factors including a
drug price reduction, temporary reimbursement with
clinical evidence development, higher willingness-to-pay
thresholds, creation of special orphan drug funds or



McCormick et al. Orphanet Journal of Rare Diseases  (2018) 13:27 Page 10 of 12
risk-sharing agreements [56, 57]. However, there is no
consensus as to the most effective approach and the
HTA environment is currently fragmented in terms of
the review and reimbursement of orphan drugs, as
shown by the poor agreement in listing decisions shown
in this study [56, 57]. With regard to Canada, the latest
trends at CADTH suggest that orphan drug manufac-
turers should be prepared for real-world evidence stud-
ies which may be required to demonstrate the clinical
value of an orphan drug in real clinical practice.
Concordance of CDR and INESSS orphan drug rec-

ommendations, where drugs were evaluated within very
similar healthcare systems, was 69.1% (kappa coefficient
0.3307), emphasizing the potential for variable interpret-
ation of presumably the same country-specific clinical
and economic data. This level of concordance between
INESSS and CDR for orphan drugs is similar to the de-
gree of concordance (64.0%) recently reported for all
non-cancer drugs [58].

Limitations
There are a number of limitations in the present study.
The detailed analysis of CDR recommendations relied
only on publically available information; any confidential
information included in submissions was not available for
this review. In addition, the reasons for recommendation
were based on assumptions on the hierarchical level of
importance in the listing of reasons [19]. There are limita-
tions in applying a structured process to define a primary
reason for a recommendation to a fluid CDR review pro-
cedure incorporating multiple factors. Nevertheless, in the
absence of other methods to calibrate CDR review, this
procedure does provide a tool that can be used to define
the CDR recommendation process and may be particu-
larly effective in comparative analyses. Given the new
CADTH framework, and the recognition of the special
characteristics of orphan drugs, the positive recommenda-
tion rate for decisions based on clinical parameters alone
will likely increase from the 45.5% observed here because
CADTH has defined procedures to address clinical uncer-
tainty. In fact this may be already happening; data from all
68 indications showed that 48.5% of CDR recommen-
dations were based on clinical parameters alone with a
45.5% recommendation rate, reflecting clinical uncer-
tainty. In 2016 (15 submissions), 53.3% were assessed on
the basis of clinical parameters alone but 75.0% of the rec-
ommendations were positive, albeit with conditional price
reductions, suggesting more confidence in clinical data.
Finally, assessing an absolute positive recommendation

rate for orphan drugs can be subjective, depending on
which drugs were included in the review and the criteria
used for their inclusion. In addition, only four HTA
agencies were included for comparison which may have
limited the generalizability of the results.
Conclusions
The positive recommendation rate for CDR reviews of
orphan drugs was highest when both clinical and price
parameters formed the basis of the assessment. However,
there was a change in CDR review policies in 2016, with
a dramatic increase in the number of positive recom-
mendations, the majority of which were conditional on a
substantial reduction in drug price. This change in CDR
recommendations is reflected in the expanded criteria
and conditions of drug reimbursement outlined in
CADTH’s March 2016 recommendation framework.
However, it remains to be seen if this represents a per-
manent change in how CDR reviews orphan drugs and if
this will result in wider and more timely provincial ac-
cess for orphan drugs for patients throughout Canada.
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