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ORIGINAL RESEARCH

Orphan drugs approved in Canada: health technology assessment, price 
negotiation, and government formulary listing
Nigel S B. Rawsona,b,c and John Adamsb,d

aCanadian Health Policy Institute, Toronto, Ontario, Canada; bMacdonald-Laurier Institute, Ottawa, Ontario, Canada; cFraser Institute, Vancouver, 
British Columbia, Canada; dCanadian PKU and Allied Disorders Inc, Toronto, Ontario, Canada

ABSTRACT
Background: The US Food and Drug Administration (FDA) and European Medicines Agency (EMA) have 
incentives to stimulate the development and marketing of orphan drugs. Health Canada has none.
Methods: We identified 82 FDA and/or EMA-designated orphan drugs approved by one or both 
agencies between 2015 and 2020 that were also authorized in Canada. We tracked the drugs through 
health technology assessments (HTAs), price negotiations, and listing in government drug plans to 
assess the time required for these processes.
Results: Median times for HTAs and price negotiations suggest a delay of around a year, but the median 
wait time between marketing authorization and price negotiation completion was over 18 months.
Conclusions: Listing of orphan drugs in Canadian government drug plans is closely aligned with 
reimbursement recommendations and outcomes of price negotiations. Medicines with unsuccessful 
price negotiations are not listed. However, not all drugs with successful negotiations are listed by all 
provinces and listing does not guarantee patient access. Compared with Americans and some western 
Europeans, Canadians with rare disorders continue to suffer from a lack of timely and equitable access 
to innovative treatments. A comprehensive orphan drug policy would improve Canadians’ access to the 
innovative treatments on the research horizon.
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1. Introduction

Unlike other comparable countries [1–3], Canada has no orphan 
drug act nor any incentives to encourage drug developers to 
launch medicines for small numbers of patients, and only recently 
has committed to developing a national strategy to treat rare 
disorders [4]. Some but not all medicines with US Food and 
Drug Administration (FDA) and/or European Medicines Agency 
(EMA) orphan designation are submitted to Health Canada for 
marketing authorization. However, considerable uncertainty 
among drug developers around the regulation of drug prices 
that has existed in Canada since 2015 was anticipated to reduce 
the number of medicines launched in Canada [5] and this has 
subsequently transpired. Almost 80% of 247 medicines submitted 
to the FDA and/or the EMA between 2006 and 2020 and given 
orphan designation by one or both of these agencies were also 
submitted to Health Canada, but the percentage of FDA or EMA 
orphan medicines submitted to Health Canada decreased 
between 2015 and 2020 and was only 39.3% for orphan drugs 
submitted to the FDA and/or the EMA in 2020 [6].

The broad objective of this analysis was to assess the 
processes involved in FDA and/or EMA orphan-designated 
medicines authorized for marketing in Canada moving 
through health technology assessment (HTA) by the 
Canadian Agency for Drugs and Technologies in Health 
(CADTH), price negotiations with government drug plans via 

the pan-Canadian Pharmaceutical Alliance (pCPA), and their 
listing in government drug plan formularies.

CADTH provides ‘evidence, analysis, advice and recom-
mendations to healthcare decision-makers in Canada, 
except in Quebec, so that they can make informed deci-
sions’ [7]. The agency has two committees (one for oncol-
ogy medicines and another for all other drugs) that make 
non-binding HTA-based reimbursement recommendations 
to government drug plans. Following a positive recommen-
dation, biopharmaceutical developers usually look to be 
invited by the pCPA into a collective negotiating process 
with federal, provincial and territorial government drug 
plans – usually all plans for innovative costly medicines. If 
an agreement is reached, a letter of intent is signed that 
implies the drug will be listed in any subsequent agreement 
with government drug plans with an established price and 
listing criteria. However, the plans are not mandated to 
reimburse a medicine that has been successfully negotiated 
with the pCPA. Using the terms of the pCPA’s letter of 
intent, manufacturers negotiate individual product listing 
agreements or equivalents with each participating plan. 
The result is an uneven patchwork (sometimes called 
a postal code lottery) of drug access across Canada – one 
of the consequences of the country being a federation of 
provinces and territories and not a unitary nation.
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2. Methods

Table 1 outlines the processes and responsibilities for the 
approval and listing of drugs in public drug plans in Canada. 
With the exception of drug developers’ ability to submit to 
CADTH up to 180 days before the anticipated regulatory 
approval date, the processes are performed in succession.

Data on therapeutic medicines (vaccines and diagnostic 
products were excluded) with FDA and/or EMA orphan desig-
nation and approved by one or both of the regulatory agen-
cies between 2015 and 2020 and approved in Canada were 
identified from a previous analysis [6], which used publicly 
available data [8,25–29].

Data on HTA outcomes – dates of submission and recom-
mendation, reimbursement recommendation, access condi-
tions and price comments – were obtained from CADTH’s 
website as at the middle of December 2023 [9]. CADTH 
frequently compares itself and collaborates with the 
United Kingdom’s National Institute for Health and Care 
Excellence (NICE), although their processes have some dif-
ferences. For example, NICE does not evaluate every drug 
but when it does and recommends a drug, the National 
Health Service (NHS) is legally required to make it available 
within three months [30]; in Canada, a developer may sub-
mit its drug to CADTH (most do) and receive a positive 
reimbursement recommendation to be considered by gov-
ernment drug plans, but the plans are not mandated to list 
it in their formularies. HTA guidance reports from NICE [31] 
were reviewed to identify whether any of the orphan med-
icines were evaluated for the NHS to assess concordance 
between the two agencies.

Information available at the middle of December 2023 on 
price negotiations between the pCPA and manufacturers, 
including dates when negotiations began and ended or 
a decision was made not to pursue a negotiation, were iden-
tified from the pCPA’s website [10].

All provincial drug plan formularies were reviewed to identify 
which orphan drugs were listed and reimbursed by mid- 
December 2023 [11–20]. Drugs for cancer are included in the 
formularies of New Brunswick, Newfoundland and Labrador, 
Nova Scotia, Prince Edward Island and Quebec. Alberta, British 
Columbia, Ontario and Saskatchewan have separate cancer drug 
lists [21–24], which were reviewed to identify listed oncology 
medicines. Manitoba’s cancer drug list is not publicly available.

The information on medicines reviewed and approved by 
Health Canada, the FDA and the EMA was part of a data 
collection by one of the authors that has been ongoing for 
many years [32]. Data on HTAs, price negotiations and provin-
cial listing were double-checked. Statistical analyses of numeric 
data used appropriate non-parametric tests, since the data were 
not normally distributed, and Cohen’s kappa for concordance.

The specific objectives of this analysis were to evaluate: 

(1) Extent of time required for Health Canada to review 
orphan drugs, CADTH to assess them, and the pCPA to 
complete its work, together with the time between 
regulatory approval and the outcome of the price 
negotiation process.

(2) Whether the inclusion of results from one or more 
randomized clinical trials in the submission to CADTH 
impacted the outcome or the duration of CADTH’s 
review.

(3) Whether a recommendation from CADTH for a major 
price reduction impacted the duration of the pCPA 
price negotiation.

(4) Concordance between CADTH and NICE recommenda-
tions, where available.

(5) Alignment between CADTH recommendations and 
pCPA outcomes.

(6) Listing of the orphan medicines in provincial drug plan 
formularies.

Table 1. Processes and responsibilities for the listing of medicines in government drug plans.

Process
Organization 
responsible Ownership and oversight Data source

Typical 
timeline Relevant information

Regulatory 
approval

Health Canada Federal government Notice of 
Compliance 
database [8]

~12  
months

Health Canada has no orphan drug policy. Drug 
developers may apply for a priority review, although 
Health Canada can only handle a limited number at 
any one time.

Health 
technology 
assessment

Canadian Agency for 
Drugs and 
Technologies in 
Health (CADTH)

Federal, provincial and 
territorial governments, 
except provincial 
government of Quebec

Reimbursement 
review 
reports [9]

6–12  
months

Drug developers may submit to CADTH up to 180 days 
before the anticipated regulatory approval.

Institut national 
d’excellence en santé 
et en services sociaux 
(INESSS)

Provincial government of 
Quebec

Not considered in this analysis.

Price 
negotiation

pan-Canadian 
Pharmaceutical 
Alliance (pCPA)

Federal, provincial and 
territorial governments

Price 
negotiation 
database [10]

4–8  
months

pCPA decides whether to negotiate once CADTH 
publishes its recommendation. A successful 
negotiation results in a letter of intent (LOI) 
indicating the negotiated price and any conditions.

Government 
drug plan 
listings

Federal, provincial and 
territorial drug plans 
and cancer agencies

Federal, provincial and 
territorial governments

Government 
drug plan 
formularies 
[11–24]

Widely 
variable

Government drug plans make their own decisions 
regarding listing in their formularies. They can 
negotiate further with developers based on the 
pCPA LOI.
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3. Results

A total of 132 therapeutic medicines with FDA and/or the EMA 
orphan designation and approved by one or both of the 
regulatory agencies between 2015 and 2020 were identified. 
Since medicines for blood disorders, such as hemophilia, are 
dealt with by Canadian Blood Services on a national basis, the 
five products of this type were excluded, which left 127 drugs. 
Five medicines for tropical diseases, such as Ebola fever, 
malaria and onchocerciasis, and two for anthrax and ortho-
poxvirus were also excluded because they were unlikely to be 
assessed by CADTH, leaving 120 orphan drugs. Eighty-two of 
these drugs (68.3%) were authorized for marketing by Health 
Canada by the end of June 2023.

3.1. Regulatory approval

The 82 orphan medicines are listed in Tables 2 and 3. All were 
approved by Health Canada and the FDA, while 77 were 
approved by the EMA. The exceptions were cedazuridine/dec-
itabine, lurbinectedin and triheptanoin, which were under 
review, and edaravone and enasidenib whose submissions to 
the EMA were withdrawn by their manufacturers.

The median wait time between submission of the drugs to 
the FDA or the EMA, whichever was first, and submission to 
Health Canada was almost 12.5 months; for a quarter of the 
medicines, the wait was at least 20 months. Once the drugs 
were submitted to Health Canada, they were generally author-
ized for use by the regulator in a similar time frame as the FDA 
but more quickly than the EMA (p < 0.001) (Table 4). A similar 
pattern existed in both oncology and non-oncology orphan 
drugs, although significant differences were only found in the 
review times of the oncology drugs where the time required 
by the FDA was shorter than that required by Health Canada 
(p < 0.001) which, in turn, was shorter than the time required 
by the EMA (p < 0.001).

3.2. Health technology assessment

Seventy-eight of the 82 orphan drugs had submissions to 
CADTH. The initial recommendation for the 78 drugs was positive 
(reimburse or reimburse with conditions) for 62 (79.5%) and 
negative (do not reimburse) for 16 (20.5%) (Table 5). 
Resubmissions made for six oncology drugs (alectinib, brigatinib, 
daratumumab, ixazomib, larotrectinib and lorlatinib) and two 
non-oncology drugs (caplacizumab and ivacaftor/lumacaftor) 
resulted in alectinib, brigatinib, daratumumab, larotrectinib and 
lorlatinib receiving positive recommendations. Thus, 67 orphan 
drugs (85.9%) ultimately had a positive recommendation and 11 
(14.1%) had a negative one.

The time required by CADTH to review the 78 orphan drugs 
with a completed HTA is summarized in Table 6. The median 
time for HTAs was over seven months (consistent for both oncol-
ogy and non-oncology drugs, and not significantly different), 
although a quarter of the assessments took considerably longer.

Fifty-two (66.7%) of the 78 drugs had at least one rando-
mized clinical trial as part of the submission to CADTH. There 
was an important difference between submissions that 
received a reimbursement recommendation and those that 

did not. A significantly higher proportion with a positive 
recommendation had at least one randomized trial (74.6%) 
compared with those that received a negative recommenda-
tion (33.3%) (p = 0.006). No significant difference was found 
between review times of submissions with or without 
a randomized clinical trial.

CADTH’s positive recommendations are usually conditional 
on clinical and/or cost-reduction criteria. Until the end of 2020, 
reviews of oncology medicines normally only stated that an 
improvement in cost-effectiveness was required; 80.0% of the 
positive recommendations for the oncology drugs published 
between 2015 and 2020 were qualified in this way (none men-
tioned a percentage reduction). In contrast, reviews of non- 
oncology drugs have specified percentage price reductions 
required to achieve a cost-effectiveness threshold of 
$50,000 per quality-adjusted life year for several years. The for-
mat of oncology reviews changed in 2021 to become consistent 
with non-oncology reviews. The impact of this can be seen in the 
fact that 73.7% of the positive recommendations for the oncol-
ogy drugs published after 2020 specified a percentage price 
reduction. Specific price reductions were included in 72.2% and 
87.5% of the positive recommendations for the non-oncology 
drugs released in 2015–2020 and after 2020, respectively. In 
73.1% of the orphan drug reviews in which a price decrease 
was recommended, the specified reduction could exceed 70%.

3.3. Price negotiation

Price negotiations were in progress for three of the 78 orphan 
drugs, negotiations were under consideration for four, and no 
pCPA record was identified for two. The initial negotiation led 
to a successful outcome for 49 (71.0%) of the other 69 drugs 
and an unsuccessful outcome for six (8.7%), while a decision 
not to negotiate was made for the remaining 14 drugs 
(20.3%). After further negotiations, 56 drugs (81.2%) had 
a successful outcome and four (5.8%) had an unsuccessful 
result; none was pursued for nine (13.0%) (Table 5).

The time required by the pCPA for the 60 drugs that had 
a completed negotiation (successful or not) is summarized in 
Table 6. The median time for a completed pCPA price negotia-
tion for all the orphan drugs was six months. However, price 
negotiations took significantly less time for the oncology 
drugs at five months than for the non-oncology drugs at 
eight months (p = 0.002).

No significant difference was identified between the pro-
portion of drugs with a CADTH recommendation for a price 
reduction of 90% or more and those with a lower price reduc-
tion recommendation in either the percentage successfully 
negotiated with the pCPA (p = 0.41) or the duration of the 
negotiation (p = 0.46).

3.4. Regulatory approval to price negotiation 
completion

The times taken for CADTH reviews and pCPA negotiations 
suggest delays of a little over a year, but the median of the 
time between the date of authorization from Health Canada 
and the date of the price negotiation completion, including 
a decision not to pursue negotiation, was over 18 months due 
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to gaps between processes, resubmissions to CADTH and 
more than one pCPA negotiation (Table 6). For a quarter of 
the drugs, the time from regulatory approval to price negotia-
tion completion was over two years.

Only 34 (43.6%) of the 78 submissions to CADTH took 
advantage of the opportunity to submit prior to the antici-
pated Health Canada authorization date; they were sub-
mitted a median of 94 days (inter-quartile range: 58–147  
days) before authorization.

3.5. Concordance between CADTH and NICE

Sixty-two orphan drugs in Tables 2 and 3 had reimbursement 
recommendations from both CADTH and NICE (34 oncology 
drugs and 28 non-oncology drugs). CADTH and NICE were in 
agreement for 51 drugs (82.3%) based on the initial assessment 
from CADTH. For seven oncology drugs (alectinib, brigatinib, 
daratumumab, ixazomib, larotrectinib, lorlatinib and pemigati-
nib) and two non-oncology drugs (caplacizumab and fostamati-
nib), the NICE guidance was positive and CADTH’s 
recommendation was negative, while CADTH’s recommendation 
was positive for pralsetinib and ripretinib and that from NICE was 

negative. The clinical evidence submitted to both CADTH and 
NICE was the same for six of these drugs (caplacizumab, fosta-
matinib, ixazomib, larotrectinib, pemigatinib and ripretinib). 
Resubmissions to CADTH with different or additional clinical 
evidence led to positive recommendations for alectinib, brigati-
nib, daratumumab, larotrectinib and lorlatinib, but resubmis-
sions for caplacizumab and ixazomib with the same evidence 
received further negative recommendations. The resubmissions 
increased the agreement between the two agencies to 90.3% 
(Cohen’s kappa = 0.45 indicating moderate concordance).

3.6. Concordance between CADTH and pCPA

Close alignment between CADTH and the pCPA was found for 
the 69 orphan drugs with a reimbursement recommendation 
and a price negotiation completed or not pursued. Fifty-five 
drugs received a positive recommendation and had 
a successful price negotiation, and nine received a negative 
recommendation and had either no price negotiation or an 
unsuccessful one (94.2% agreement; Cohen’s kappa = 0.79 
indicating substantial concordance). One drug with 
a negative CADTH recommendation (ivacaftor/lumacaftor) 

Table 2. 41 oncology orphan drugs by Health Canada approval date.

Generic name (brand name) Health Canada approval Latest CADTH review Latest pCPA negotiation

Lenvatinib (Lenvima)* 22-12-2015 Reimburse with conditions Successful
Elotuzumab (Empliciti) 21-06-2016 No record No record
Daratumumab (Darzalex)* 29-06-2016 Reimburse with conditions Successful
Ixazomib (Ninlaro)* 04-08-2016 Do not reimburse Not pursued
Alectinib (Alecensa)* 29-09-2016 Reimburse with conditions Successful
Venetoclax (Venclexta)* 30-09-2016 Reimburse with conditions Successful
Midostaurin (Rydapt)* 21-07-2017 Reimburse Successful
Olaratumab (Lartruvo)* 23-11-2017 Reimburse with conditions No agreement
Avelumab (Bavencio)* 18-12-2017 Reimburse with conditions Successful
Inotuzumab ozogamicin (Besponsa)* 15-03-2018 Reimburse with conditions Successful
Brigatinib (Alunbrig)* 26-07-2018 Reimburse with conditions Successful
Tisagenlecleucel (Kymriah)* 05-09-2018 Reimburse with conditions Under consideration
Dinutuximab (Unituxin)* 28-11-2018 Reimburse with conditions Successful
Lutetium 177 dotatate (Lutathera)* 09-01-2019 Reimburse with conditions Successful
Enasidenib (Idhifa) 06-02-2019 Do not reimburse Not pursued
Gemtuzumab ozogamicin (Mylotarg)* 06-02-2019 Reimburse Successful
Axicabtagene ciloleucel (Yescarta)* 13-02-2019 Reimburse with conditions In progress
Lorlatinib (Lorbrena)* 22-02-2019 Reimburse with conditions Successful
Dacomitinib (Vizimpro)* 26-02-2019 Reimburse with conditions No agreement
Niraparib (Zejula)* 27-06-2019 Reimburse with conditions Successful
Larotrectinib (Vitrakvi)* 10-07-2019 Reimburse with conditions Successful
Acalabrutinib (Calquence)* 23-08-2019 Reimburse with conditions Successful
Gilteritinib (Xospata)* 23-12-2019 Reimburse with conditions Successful
Entrectinib (Rozyltrek)* 10-02-2020 Reimburse with conditions Successful
Glasdegib (Daurismo) 28-04-2020 Do not reimburse Not pursued
Isatuximab (Sarclisa)* 29-04-2020 Reimburse with conditions Successful
Tucatinib (Tukysa)* 05-06-2020 Reimburse with conditions Successful
Ripretinib (Qinlock)* 19-06-2020 Reimburse with conditions Successful
Cedazuridine/decitabine (Inqovi) 07-07-2020 Reimburse with conditions Successful
Polatuzumab (Polivy)* 09-07-2020 Reimburse with conditions Successful
Fedratinib (Inrebic)* 27-07-2020 Reimburse with conditions Successful
Zanubrutinib (Brukinsa)* 01-03-2021 Reimburse with conditions Successful
Binimetinib/encorafenib (Mektovi/Braftovi)* 02-03-2021 Reimburse with conditions Successful
Brexucabtagene autoleucel (Tecartus)* 08-06-2021 Reimburse with conditions Successful
Selpercatinib (Retevmo)* 15-06-2021 Reimburse with conditions Successful
Pralsetinib (Gavreto)* 30-06-2021 Reimburse with conditions No agreement
Tafasitamab (Minjuvi)* 19-08-2021 Do not reimburse Not pursued
Pemigatinib (Pemazyre)* 17-09-2021 Do not reimburse Not pursued
Lurbinectedin (Zepzelca) 29-09-2021 Do not reimburse Not pursued
Capmatinb (Tabrecta) 26-05-2022 No record No record
Selinexor (Xpovio) 31-05-2022 Reimburse with conditions Successful

CADTH: Canadian Agency for Drugs and Technologies in Health; pCPA: pan-Canadian Pharmaceutical Alliance. * Drug with both a completed CADTH review 
and a completed review by the National Institute for Health and Care Excellence. 
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had a successful price negotiation after two pCPA decisions 
not to pursue negotiation and three oncology drugs with 
a positive CADTH recommendation (dacomitinib, olaratumab 
and pralsetinib) had unsuccessful negotiations.

3.7. Listing in provincial drug plans

Eighty-two of the 120 orphan drugs approved by the FDA and/ 
or the EMA were approved by Health Canada by the end of 
June 2023. The 10 drugs approved in Canada after June 2022 
were, as the previous results have demonstrated, unlikely to be 

listed in provincial drug plans because the HTA and price nego-
tiation processes take at least a year. Consequently, the analysis 
of listings was limited to the other 72 drugs.

Listing of the drugs in provincial drug plans was aligned 
with CADTH recommendations and pCPA price negotiations. 
A price negotiation was not pursued by the pCPA for nine 
drugs with a negative HTA recommendation and none were 
listed in provincial drug plans. All four drugs with an unsuc-
cessful pCPA negotiation were also not listed by any plan.

On the other hand, not all medicines with a successfully 
completed price negotiation were listed. Seven provinces 

Table 3. 41 non-oncology orphan drugs by Health Canada approval date.

Generic name (brand name) Health Canada approval Latest CADTH review Latest pCPA negotiation

Asfotase alfa (Strensiq)* 14-08-2015 Reimburse with conditions Successful
Mepolizumab (Nucala)* 03-12-2015 Reimburse with conditions Successful
Selexipag (Uptravi) 20-01-2016 Reimburse with conditions Successful
Ivacaftor/lumacaftor (Orkambi)* 26-01-2016 Do not reimburse Successful
Obeticholic acid (Ocaliva)* 24-05-2017 Reimburse with conditions Successful
Nusinersen (Spinraza)* 29-06-2017 Reimburse with conditions Successful
Glecaprevir/pibrentasvir (Maviret)* 16-08-2017 Reimburse with conditions Successful
Migalastat (Galafold)* 05-09-2017 Reimburse with conditions Successful
Letermovir (Prevymis)* 01-11-2017 Reimburse with conditions Successful
Sebelipase alfa (Kanuma) 15-12-2017 Reimburse with conditions Successful
Benralizumab (Fasenra)* 22-02-2018 Reimburse with conditions Successful
Tezacaftor/ivacaftor (Symdeko) 27-06-2018 No record No record
Lanadelumab (Takhzyro)* 19-09-2018 Reimburse with conditions Successful
Edaravone (Radicava) 03-10-2018 Reimburse with conditions Successful
Inotersen (Tegsedi)* 03-10-2018 Reimburse with conditions Successful
Telotristat (Xermelo) 10-10-2018 Do not reimburse Not pursued
Burosumab (Crysvita)* 05-12-2018 Reimburse with conditions Successful
Cerliponase alfa (Brineura)* 19-12-2018 Reimburse with conditions Successful
Isavuconazonium (Cresemba)* 19-12-2018 Reimburse with conditions Successful
Cenegermin (Oxervate) 08-02-2019 Reimburse with conditions No record
Patisiran (Onpattro)* 07-06-2019 Reimburse with conditions Successful
Ravulizumab (Ultomiris)* 28-08-2019 Reimburse with conditions In progress
Caplacizumab (Cablivi)* 28-02-2020 Do not reimburse Not pursued
Satralizumab (Enspryng) 01-06-2020 Reimburse with conditions Successful
Trientine (MAR-trientine) 14-09-2020 Reimburse with conditions Successful
Luspatercept (Reblozyl) 25-09-2020 Reimburse with conditions Successful
Givosiran (Givlaari)* 09-10-2020 Reimburse with conditions Successful
Voretigene neparvovec (Luxturna)* 13-10-2020 Reimburse with conditions Successful
Fostamatinib (Tavalisse)* 19-11-2020 Do not reimburse Not pursued
Onasemnogene abeparvovec (Zolgensma)* 15-12-2020 Reimburse with conditions Successful
Triheptanoin (Dojolvi) 15-02-2021 Reimburse with conditions Successful
Risdiplam (Evrysdi)* 14-04-2021 Reimburse with conditions Successful
Solriamfetol (Sunosi) 13-05-2021 No record No record
Pitolisant (Wakix)* 25-05-2021 Do not reimburse No agreement
Elexacaftor/tezacaftor/ivacaftor (Trikafta) 18-06-2021 Reimburse with conditions Successful
Lumasiran (Oxlumo)* 07-03-2022 Reimburse with conditions In progress
Pegvaliase (Palynziq) 30-03-2022 Reimburse with conditions Under consideration
Berotralstat (Orladeyo)* 02-06-2022 Reimburse with conditions Under consideration
Mogamulizumab (Poteligeo)* 02-06-2022 Reimburse with conditions In progress
Selumetinib (Koselugo)* 31-08-2022 Reimburse with conditions Under consideration
Setmelanotide (Imcivree)* 05-05-2023 Reimburse with conditions No record

CADTH: Canadian Agency for Drugs and Technologies in Health; pCPA: pan-Canadian Pharmaceutical Alliance. * Drug with both a completed CADTH review 
and a completed review by the National Institute for Health and Care Excellence. 

Table 4. Health Canada, FDA and EMA regulatory review times.

Health Canada FDA EMA

All orphan drugs Number 82 82 77
Median 272 days 240 days 337 days
Inter-quartile range 208–348 days 190–322 days 266–399 days

Oncology drugs Number 41 41 38
Median 278 days 209 days 343 days
Inter-quartile range 234–322 days 156–242 days 295–415 days

Non-oncology drugs Number 41 41 39
Median 250 days 245 days 336 days
Inter-quartile range 207–361 days 235–335 days 222–393 days

EMA: European Medicines Agency; FDA: Food and Drug Administration. 
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(British Columbia, Alberta, Saskatchewan, Manitoba, Ontario, 
New Brunswick and Nova Scotia) listed 70% or more of the 
drugs with a successful price negotiation, while the other 
three listed only 19.6% to 62.5% (Figure 1). The same seven 
provinces listed 50% or higher of the 72 orphan drugs 
approved in Canada, while only three provinces (British 
Columbia, Saskatchewan and Ontario) listed 40% or more of 
the drugs approved by the FDA and/or the EMA.

The 72 drugs had at least 35 months in which HTAs, price 
negotiations and listing decisions could occur. However, only 
18 oncology and 19 non-oncology drugs (48.6% and 54.3%, 
respectively) were listed in eight provincial drug plans by mid- 
December 2023.

4. Discussion

This analysis tracked drugs given orphan status by the FDA 
and/or the EMA that were approved by one or both agencies 
between 2015 and 2020 and also authorized in Canada by 
June 2023 through Canada’s processes for HTA, price negotia-
tion and listing in government drug plans. Some of the drugs 
are indicated for what may appear to be common disorders 
(e.g. asthma and non-small cell lung cancer), but they are 
actually for specific subtypes of these illnesses. As medical 
science advances, it has been realized that several diseases 
originally considered to be a single entity are, in fact, 
a spectrum of rare disorders [33,34].

4.1. Regulatory approval

Only 68.3% of the orphan medicines approved by the FDA 
and/or the EMA between 2015 and 2020 were authorized by 

Health Canada by the end of June 2023 and submission in 
Canada was over a year later for more than half of the drugs 
and over 19 months later for a quarter. Once the drugs were 
submitted to Health Canada, they were generally authorized 
for use by the regulator in a similar time frame as the FDA but 
more quickly than the EMA.

4.2. Health technology assessment and price negotiation

Before resubmissions, CADTH’s positive reimbursement 
recommendation rate for the 82 orphan drugs was 79.5%. 
The corresponding positive recommendation rate for drugs 
for common disorders over the same time period was 
86.5%. The difference could be due to submissions for 
orphan drugs being less likely to include randomized trial 
results.

Only 43.6% of the orphan drug submissions were made 
to CADTH before regulatory approval from Health Canada 
by a median time of 94 days. Nevertheless, developers of 
these medicines appear to take advantage of this opportu-
nity at a higher rate and apply earlier than was found for 
medicines in general [35]. The median time for completion 
of CADTH reviews was seven months; the time was consid-
erably longer for some drugs. Just 10.3% of the oncology 
and 7.7% of the non-oncology assessments were completed 
within CADTH’s ‘typical timeline’ for reviews of ≤180 days 
[36]; the longest assessment took over a year. The median 
time for pCPA price negotiations for the orphan drugs was 
six months. Furthermore, the median time between regula-
tory authorization and price negotiation completion was 
over 18 months; for a quarter of the drugs, the time was 
over two years (Table 6).

Table 5. Flow of the 82 orphan drugs through CADTH and the pCPA.

All drugs 82 (41 oncology, 41 non-oncology)
CADTH review Not submitted 4 (2 oncology, 2 non-oncology)

Submitted 78 (38 oncology, 38 non-oncology)
Initial recommendation Positive: 62 (28 oncology, 34 non-oncology) Negative: 16 (11 oncology, 5 non-oncology)
Resubmitted – 8 (6 oncology, 2 non-oncology)
Revised recommendation Positive: 67 (33 oncology, 34 non-oncology) Negative: 11 (6 oncology, 5 non-oncology)

pCPA negotiation No record 2 (2 non-oncology) –
Under consideration 4 (1 oncology, 3 non-oncology) –
Not pursued – 9 (6 oncology, 3 non-oncology)
In progress 3 (1 oncology, 2 non-oncology) –
Successful 55 (28 oncology, 27 non-oncology) 1 (1 non-oncology)
Unsuccessful 3 (3 oncology) 1 (1 non-oncology)

CADTH: Canadian Agency for Drugs and Technologies in Health; pCPA: pan-Canadian Pharmaceutical Alliance. 

Table 6. Time for CADTH and pCPA processes & between approval and pCPA completion.

CADTH pCPA Approval to pCPA completion

All orphan drugs Number 78 60 69
Median 235 days 184 days 560 days
Inter-quartile range 203–292 days 133–277 days 399–776 days

Oncology drugs Number 39 31 37
Median 294 days 146 days 553 days
Inter-quartile range 207–286 days 105–216 days 424–779 days

Non-oncology drugs Number 39 29 32
Median 271 days 240 days 568 days
Inter-quartile range 198–288 days 153–356 days 399–761 days

CADTH: Canadian Agency for Drugs and Technologies in Health; pCPA: pan-Canadian Pharmaceutical Alliance. 
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4.3. Listing in provincial drug plans

Before patients can obtain access to medicines through 
Canadian government plans, drugs must be approved for fund-
ing by those plans. Time between pCPA outcome and listing in 
provincial drug plans is unavailable. However, at least three and 
a half years elapsed before about 50% of the orphan drugs 
approved in Canada made it through the HTA, price negotiation 
and provincial listing processes to where Canadians in some 
provinces might be considered eligible to access them via their 
government drug plan. Canadians are frequently waiting for 
years as innovative orphan drugs work through the ‘system,’ 
while Americans and some western Europeans [37] have access. 
Similar findings have been demonstrated by others [38–41].

CADTH and the pCPA have been aligning their processes for 
several years [42,43] so that they are now closely integrated, but 
this does not translate into shorter review times or improved 
patient access [44]. Medicines that receive a negative reimburse-
ment recommendation do not have a price negotiation and, 
consequently, are not listed in provincial drug formularies, 
while those that receive a positive recommendation commonly 
have a successful price negotiation and several are listed in 
provincial formularies, but not all. It is unsurprising that the 
governments that own, govern and fund CADTH and the pCPA 
[45] and run the public plans want only drugs with a positive 
reimbursement recommendation to be listed as long as their 
developers are willing to negotiate an acceptable price. 
Negotiated prices are not made public because they are deemed 
business confidential by agreement between manufacturers and 
governments, but it seems reasonable to assume that developers 
did not reduce their prices by the 70–99% recommended for 
some of the drugs by CADTH. Limited information available for 
the Ontario provincial drug plan suggests that manufacturer 
rebates reduce prices by 35% or less [46].

4.4. Concordance between CADTH and NICE

Success of the CADTH-pCPA integration depends on the pro-
ficiency of CADTH’s reviews. CADTH collaborates and com-
pares itself with NICE in the United Kingdom [47]. The 
comparison of reviews by the two agencies indicates that, 
for most of the orphan drugs, they were in agreement. 
Differences in recommendations can occur due to differences 
in HTA cultures and priorities between countries. Nevertheless, 
it is troubling when they exist where the same clinical evi-
dence was reviewed. This was the case for five medicines 
where CADTH’s initial recommendation was negative but the 
NICE guidance was positive. Prices of the drugs were unlikely 
to have played a role in these recommendations because, after 
currency conversion, they were within 15% of each other.

Submissions to CADTH with randomized clinical trial data 
had a greater chance of a positive recommendation. Two- 
thirds of the submissions with a negative recommendation 
had no randomized trial data compared with only a quarter 
of those with a positive recommendation. This is of concern 
because randomized trials are often impractical for orphan 
drugs, especially drugs for ultra-rare conditions. As an exam-
ple, NICE recommended funding for pemigatinib for cholan-
giocarcinoma based on a non-randomized, phase 2 trial and 
noted that the drug is ‘likely to be more effective than the 
comparators’ [48]. CADTH gave pemigatinib a negative recom-
mendation because reviewers found the evidence from the 
trial to be unconvincing. CADTH’s review stated ‘clinical 
experts consulted by CADTH noted that, despite the high 
unmet need [for pemigatinib], conducting a randomized con-
trolled trial in this setting with a targeted therapy, such as 
pemigatinib, compared to currently available therapies 
in second-line in Canadian clinical practice would likely not 
be feasible’ (about 400 new cholangiocarcinoma cases occur 
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each year in Canada of which 10–16% would be potential 
candidates for pemigatinib) [49]. Nevertheless, CADTH 
reviewers and its advisory committee disregarded their clinical 
experts and, instead, recommended that pemigatinib not be 
reimbursed. Since a randomized trial is unlikely to be per-
formed due to difficulties enrolling sufficient patients with 
this rare condition, CADTH’s negative recommendation will 
likely result in Canadians without private insurance being 
denied access to pemigatinib [50]. Although views on pemi-
gatinib vary [51], Canadian experts have commented that 
there is a ‘lack of effective therapeutic options for patients 
with advanced biliary tract cancer’ [52].

The rate of listing of the orphan medicines in seven pro-
vincial drug plans after a positive pCPA outcome was 70% or 
more, but only 35 (48.6%) of the 72 drugs approved in Canada 
before the end of June 2022 were listed in a majority of drug 
plans by mid-December 2023. Despite a minimum of 30  
months having elapsed in which HTAs, price negotiations 
and listing decisions could have taken place, at least 20 
(27.8%) of the 72 orphan drugs remained unlisted by all 
provinces. The wait until listing of orphan medicines in pro-
vincial drug plans can be extensive.

Furthermore, listing does not necessarily mean all patients 
can access drugs through the plan. More than half of the non- 
oncology drugs listed in British Columbia are only accessible 
on a case-by-case basis [53]. Other provinces have lists of 
medicines that are only available through exceptional or spe-
cial access programs [54–56]. Patient experiences indicate that 
orphan medicines are frequently only accessible through 
these programs on a case-by-case basis, but this is often not 
discovered until patients try to access medicines. Access cri-
teria specified by CADTH and implemented by provincial drug 
plans have become more detailed and stringent in recent 
years [42]. Some criteria deny access to patients in the first 
stages of a disorder who might benefit most but provide 
access to patients at a much later stage in disease progression 
when patients are much sicker and may not benefit as much. 
Other criteria can lead to patients taking harmful action to 
maximize their opportunity of gaining access when restrictive 
conditions are applied [57].

4.5. General comments

Drug developers must overcome several obstacles to bring 
new medicines to Canadians [58,59]. Other barriers are weaker 
intellectual property protection than in comparable countries 
[60] and officials working for these governments who have no 
motivation to add new drugs to their formularies because they 
add additional costs to drug budgets. The combined impact of 
these impediments particularly deters small developers of 
orphan medicines. As an example, five drugs for Duchenne 
muscular dystrophy developed by small companies were 
approved by the FDA in the last six years, but none has 
been submitted to Health Canada.

Patient advocates have attempted to get the Canadian fed-
eral government to implement a national strategy [61,62], but 
they have had limited success at engaging policy-makers. The 
federal government has now committed $1.5 billion over three 
years to ‘increase access to, and affordability of, effective drugs 

for rare diseases to improve the health of patients across Canada’ 
[4]; $1.4 billion has been earmarked for bilateral agreements 
between Health Canada and each of the provinces and terri-
tories. This will only work fully if incentives are introduced to 
encourage more orphan drug developers to submit their pro-
ducts to Health Canada, require all government drug plans to list 
all orphan medicines with a successful pCPA negotiation, and 
loosen the restrictive and, in some cases, harmful access criteria 
that patients and clinicians must satisfy before being able to 
obtain coverage. Canadian provinces and territories should also 
make great use of risk-sharing, managed access agreements as 
many European countries do [63].

4.6. Limitations

This analysis is dependent upon publicly available sources, but 
data on listings by provincial drug plans are limited. No province 
provides dates on which listings were approved. Some provinces 
update their benefit lists daily, while others update monthly and, 
in one province, only half-yearly. Moreover, Alberta, British 
Columbia, Manitoba, Ontario and Saskatchewan have separate 
cancer drug formularies (Manitoba’s is not publicly available), 
while the other provinces do not. British Columbia, Manitoba, 
Ontario, Newfoundland and Labrador and Saskatchewan have 
separate lists of exceptional access drugs, but the others do not. 
Manitoba Health has bulletins that inform residents of new drugs 
added to or removed from coverage. Provinces may have lists of 
orphan medicines which may be covered in some cases that are 
not made public.

We did not attempt to evaluate the therapeutic value of 
medicines. This type of assessment, especially using pre- 
marketing clinical studies, is based on limited evidence and 
may not be applicable when drugs are used in everyday medical 
practice. Evaluations by the clinical committee that provides 
advice on the potential value of new medicines to the 
Canadian federal government’s tribunal assessing whether 
drug list prices are excessive and by Prescrire International (a 
French organization that reviews new medicines) have been 
used to evaluate therapeutic value [35]; few medicines are con-
sidered by these assessors to be breakthroughs or significant 
developments. Patients are likely to see and experience new 
drugs differently. Any new medicine for a debilitating or life- 
threatening disease, such as cancer or amyotrophic lateral sclero-
sis, for which only symptom treatment or palliative care is avail-
able, may be expected to be considered an important medical 
advance. More effective or safer drugs are also likely to seen by 
patients as significant improvements. Similarly, less invasive 
methods of administration, such as changing from a medicine 
delivered by intrathecal injection to an oral medication, may be 
considered a valuable therapeutic advance. Clinical expertise on 
therapeutic benefit may be regarded the ‘gold standard’ [35], but 
there are other considerations for patients.

5. Conclusions

Four decades after the passing of the US Orphan Drug Act 
and over 20 years after the European Union passed its 
comparable legislation, Canada has only just begun to 
introduce a partial strategy to help Canadians who require 
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access to innovative orphan drugs. Unmet needs are huge; 
just 500 disorders – less than 5% [64] – have any approved 
treatments so far. Only 60% of the orphan medicines 
authorized by the FDA and/or the EMA since 2015 were 
approved in Canada by the end of June 2022 and many of 
those are not reimbursed by government drug plans or only 
reimbursed for some patients who satisfy restrictive access 
criteria. Thus, many barriers to accessing novel medicines 
for rare disorders exist in Canada [65] so that Canadians 
with these disorders continue to suffer from a lack of timely 
and equitable access to new therapies. They need 
a comprehensive orphan drug policy that includes 
improved intellectual property protection, marketing exclu-
sivity and data protection incentives and funding to encou-
rage developers to launch orphan drugs in Canada, 
a mandatory requirement that all government drug plans 
list all orphan medicines with a successful price negotiation 
within a short period of time, such as 90 days, and less 
restrictive and burdensome access criteria that patients 
must satisfy before being able to obtain coverage. 
Without these actions, Canadians with rare disorders will 
continue to lack timely access to the many innovative treat-
ments on the research horizon that can reduce suffering 
and improve and even save lives.
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