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Objectives

• Provide examples of CEA of orphan drugs

• Describe the evolution and future of drug development 
internationally

• Describe some of the impacts of rare diseases on the medical system

• Describe challenges in the evaluation of drugs for rare diseases

• Discuss some potential international solutions



5



6

Approaches to national pharmacare supported during the 

engagement process included a model focused on expensive 

drugs (including those for rare diseases), a ‘fill the gaps’ 

approach targeting the uninsured and most vulnerable, and a 
single-payer public model 
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The Federal Budget

$1B over 2 years, starting in 2022,
then $500M/yr, ongoing
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Medical Decision Making 2014

Case Study 1
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Cost Effectiveness Results

Eculizumab No Eculizumab Increment

Life years 12.22 10.79 1.42

QALYs 9.36 6.60 2.76

Costs $5,576,792 $187,273 $5,389,519

Incremental cost per LY gained $3,788,404

Incremental cost per QALY gained $1,951,415

33 year old patient with no previous thrombosis, no marrow or renal problems and no cytopenia
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98% price reduction required for
ICUR of $50k/QALY
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Ontario Reimbursement Criteria

Funded in a more liberal

population than covered 

by the clinical trial
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Good Deal?

• “The coverage follows a tentative deal reached recently after 16 months 
of often stalled negotiations between Vertex and a Canadian provincial 
bulk drug-buying consortium for what Ontario Health Minister Deb 
Matthews had called a “fair price” for taxpayers.”
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Opportunity cost

• Health benefit foregone

• Incremental lifetime cost of treating one eculizumab
patient is $5.4 million

• Based on threshold of $50,000 expense would only be 
efficient if we gained 108 QALYs

• Incremental QALYs from treating one patient with Soliris
are 2.76

• Opportunity cost in terms of lost health benefit is at a 
minimum 105 QALYs

• Is there any additional “social value” from funding 
treatments in rare disease?
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Opportunity cost

• Alternative uses not funded
• Annual cost of funding eculizumab for PNH in Ontario was 

estimated to be $9 million per year
• With this we could fund any of the following

• 1 additional public health nurse visits per newborn
• 200,000 ambulance co-payments
• 180,000 physiotherapy treatments
• Support for 400 individuals with mental illness to live in the 

community
• 4 supervised injection facilities
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Rare genetic 
diseases

5.3% of live births have early-onset genetic conditions

Includes 7,000 single-gene disorders

Account for > 50% of pediatric hospitalization costs

Significant cause of disability in children and youth

Rare variants (genetic/phenotypic) of common diseases

Sources: 1. Baird et al. (1988) “Genetic disorders in children and young adults: A population study”, American Journal of Human Genetics, 42: 677-693.; 2. Boycott et al. (2013) “Rare-disease genetics in the 

era of next-generation sequencing: discovery to translation”, Nature Reviews Genetics, 14: 681-692.; 3. McCandless et al. (2004) “The burden of genetic disease on inpatient care in a children’s hospital”, 

American Journal of Human Genetics, 74: 121-127.
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Rare diseases are not rare

• Each individual disease is rare BUT there are many rare diseases so 
collectively, they are common

• Depending on definition of “rare”, estimates are from 1/50-1/12 
Canadians have a “rare” disease

• 20% of Canadians at any time have a chronic disease (Stats Can 2016)

• Therefore, a significant component of the chronic disease population 
(10-40%) is composed of people with rare diseases
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Key challenges for rare / genetic diseases

Access to effective treatment [Cost]

Access to timely diagnosis

Making evidence-based decisions!
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The Orphan Drug Evidence Challenge 

• Small sample, heterogeneity

• Lack of natural history disease models

• Inability to recruit patients into RCTs

• Lack of validated treatment response and no 
standard of care

• No effectiveness data

• ? Re: societal willingness to payDoes this lead to lower evidentiary threshold, vis a vis a lower bar for market authorization?
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Oct 2007
$7,147,571

July 2017
$1,121

Sanger sequencing

next-generation sequencing

The
$1000

Genome

Access to testing
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Currently in BC

• “Currently cover the cost of 16 expensive drugs”

• “List prices range $100k to >$3M”

• “13 additional drugs under review”

• “Potential cost of $75M for ~250 patients”

• Current P’care budget ~$1.2B

• 6.2% of P’care dedicated to 250 patients
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The future is now
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The future is now
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• “Non commercial therapies”
• Prevalence too low to provide an adequate return to R+D 

expenditure

• Ability to pay (society) too low

• Support R&D

• Direct research funding 

• Tax allowances

• Lower evidential threshold at license

• Additional market exclusivity (compared to standard)

• Shorter time from Phase II to Launch

• Justification?

• Development of a promising drug is in the “public 
interest”

• People with rare diseases are entitled to same quality of 
treatment

Rationale for Orphan Drug Status
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Market Trends
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26%
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The future is now

EvaluatePharma Report 2018
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Example EDRD Costs

DRUG NAME BRAND NAME CONDITION ANNUAL 

COSTa

Asfotase alfa Strensiq Hypophosphatasia $2,200,000

Nusinersen Sprinraza SMA $708,000 Yr1

$354,000 Yr2+

Eculizumab Soliris aHUS $701,000

Alglucosidase Myozyme Late Onset Pompe $612,000

Eculizumab Soliris PNH $526,000

Ivacaftor Kalydeco Cystic Fibrosis $306,000

Agalsidase beta Fabrazyme Fabry $291,000

Miglustat Zavesca Niemann Pick C $238,000

35

a Ingredient cost only (excludes markup and dispensing fees) and based on list price (as of Jan 2017) using usual maintenance dosing 

for an assumed 70kg adult (unless otherwise specified; figures rounded to the nearest $1,000). 
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Myth: High OD costs are needed due 
to high R&D costs 

Jayasundara et al Orph J Rare Dis 2019
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A couple of tragic cases
• Betaine to lower homocysteine

• Used for several decades – raw chemical obtained from Signa Chemicals

• Annual cost of ALL BC patients - $11,000

• Now patented as Cystadane, no clinical trials, no R&D

• Total cost now $310k annually
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• nephropathic cystinosis

• treated with Cystagon at ~$6,000/yr
(available via HC SA program).

• HC approved Procysbi – long acting form, 
@$300k/yr per pt.

• Cystagon price increase to $40k per year
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Opportunity Costs are Significant

• BC example:  
• BC PharmaCare total budget = $1.23 BN (FY 17/18)

• Any growth must cover base (existing drugs/pharmacy services) and new 
demands (e.g., new drugs, new indications, new policy changes etc.)

39

BC Ministry Coverage Annual
Expenditures

Number of  
beneficiaries

EDRD Est. $33 M (FY 18/19)
Doubled since 2016
30% growth in 2018

~100

PharmaCare Plan G (Mental Health) $32.7 M (FY 16/17) 40,000

PharmaCare Plan B (Residential Care) $37.9 M (FY 16/17) 30,000

PharmaCare Plan P (Palliative Care) $19.5 M (FY 16/17) 12,800

Fair Pharmacare Plan Refresh (Universal 
Income-Based) 
(lowered income threshold Jan/19)

Est. $35 M / Yr
(FY 19/20)
($105/3 yr)

240,000 families
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Why? Market Failure in Healthcare!
• Perfect market  no market power on supply or 

demand side

• Balance of information between consumers and 
producers

• Individual decisions maximize utility

• Revealed preferences
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Why? Market Failure in Healthcare
• Demand for health, not healthcare

• Information asymmetry between patients, 
physicians

• Caring externalities

• Distortion of healthcare prices by insurance

• Users (Consumers) don’t pay  distortion in 
demand

• No competition between health services

• Result – perversely inflated prices, and thus cost
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Implications
• Increase market pressures

• Orphan designation  Orphan pricing

• Public – Private sector conflict 

• profit maximization vs. finite budget 
management

• Market failure

• Insurance model to blame

• Limited patient access to potentially effective therapy
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What is the right price?

• What is our societal willingness to pay?

• Including innovation

• We are paying a premium for drugs for rare diseases

• I would argue, it is not sustainable
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Measuring the societal value

of orphan drugs
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Relative importance of factors that should be 
considered in reimbursement decisions
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Case Study 
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ICER
$3.4 - $9.2M/QALY
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Canadian Fabry Disease Initiative

• Public/Private partnership

• Procurement and distribution

• Treatment guidelines/criteria

• Registry  natural history, real world 
evidence of treatment effectiveness

• Equity of access
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(Inter)National Strategy

• Equity / Consistency of Access

• Purchasing Power

• Managed access agreements, support for real world evidence 
generation

• price, evidence, decision transparency

• Increase negotiating power
• price
• data collection/registry development
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Need for International Collaboration on Global Issue

Access

• Unmet need

• Few therapeutic options

• Variable coverage decisions

international pressure

Evidence

• Limited

• Poor quality

• Few patients

Pricing / Cost

• Excessive, unfair

• Variable pricing

• Unsustainable

• Sig. Opportunity Cost

Example:  $ Per Vial Annual Cost % Diff.

Canada $2,383 372k --

France $2,103 328k -12%

Italy $1,948 303k -18%

Sweden $2,326 362k -3%

UK $1,558 243k -35%

US $1,898 296k -20%

Australia $1,387 216k -42%

Netherlands $2,043 319k -14%

Norway $2,006 313k -16%
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New Ideas /  Bold Solutions
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New Ideas/ 
Bold Solutions
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Innovation Required to Facilitate Access

• Current model is not sustainable – more than $$$ required

• Drug development/evidence, reimbursement

• Reimbursement / procurement strategies
• Disease registries, PFP, performance based pricing, Managed access

• Separate budget for drugs for rare diseases

• Broader application of ‘big data’
• Use of RWD to generate RWE

• Support managed access agreements (with teeth)

• Precision therapeutics –genetic/phenotypic

• Natural history models

• NOC/reimbursement with evidence generation
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43 Drugs with sales >$1 billion with orphan indications

Cote and Keating. Values in Health 2012


