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Global orphan drugs market is expected to reach $176 billion mark by the end of 2020 (Report
August 2016).
A 10.5% compound annual growth rate will see the prescription sales in the orphan sector
grow at twice the rate of the overall prescription market between 2014 and 2020.
This growth is partially due to the high number of biological orphan drugs, which are currently
less susceptible to generic (biosimilar) erosion as compared to small molecules
While an orphan drug would appear, at first glance, to be an attractive candidate for biosimilar
drug development there are a number of significant challenges that may deter some
developers from undertaking such product development programmes.
Both the U.S. Food and Drug Administration (FDA) and the European Medicines Agency (EMA)
have guidance for orphan drug development.
However, there are no specific guidance for the development of a biosimilar orphan drug
If we are to apply the overarching biosimilar guidances’ in place for a biosimilar orphan drug
development, the challenges are enormous and could hinder the development of such drugs

Potential Orphan Drugs biosimilars
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Case Study
Palivizumab

Palivizumab- Respiratory Syncytial virus
 Respiratory syncytial virus (RSV) has an annual global incidence of 64 million
 RSV is the most common viral cause of death in children younger than 5 years
 Causing up to 199,000 deaths per year, mostly in developing countries
 Palivizumab treats RSV at a cost of around US$ 4000–US$ 9000 per season (five doses)which is
too costly for many patients
 The World Health Organization (WHO) in Geneva has established a biotech technology transfer
hub for developing countries in order to overcome the problem of inequitable access due to high
costs in collaboration with Argentina-based biotherapeutics company, Chemo
 The WHO will provide the manufacturing cell line and technology from Utrecht to local countrylevel sponsors in developing countries and distribute the costs
 The WHO estimates that a biosimilar version of palivizumab cost could be reduced over 20 fold to
US$ 250 per treatment course.

Palivizumab Phase 1

Palivizumab Phase II/ III

Biosimilar Palivizumab development
Applying the Biosimilar overarching, non-clinical and clinical guidelines:

 Phase I design Bioequivalence
 Significant Inter-Individual variability (CV 49%)
 Bioequivalence HS study: ~150 subjects cross over or 300 parallel (based on already conducted study comparing 2
formulations)

 Phase III
 50% effect size from historical placebo control
 Acceptance margin 20%
 ~1000 patients

Is it feasible?

Regulatory & Operational Challenges

Orphan Drug Designation
Differences in local legislation with regards to the definition of rare disease, periods of exclusivity,
and different schedules of submission/ approvals of orphan drug designations can result in a drug
having different country/ regional orphan drug designation status
Orphan Drug Designation
Drug

Marketing Authorization
Region/country

Cerezyme

Europe

Yes

No

√

USA

√

Japan

√

Australia

√

Fabrazyme
Europe

√

Japan

√

Australia

√

Turkey

√

Effect margins/Sample Size
 For a phase I comparative study data: lack of data on the inter- and intra- subject variability
 The only option for developers is the conduct pilot cross over studies to de-risk the pivotal phase I adding to time and cost

 If a product cannot be administered to healthy subjects, there is the added complication of recruiting
patients for such studies
 Lack of incentive being critical
 Recruitment of patients from multiple sites can significantly add to the intra-variability and potentially risk the comparability
exercise.

 Calculation of the required sample size and the setting of the margins for a comparative phase III study are
dependent on historical data to determine the expected drug effect size and assure assay sensitivity
 Relatively small numbers of patients are often enrolled into originator orphan efficacy trials
 Trials are not powered for efficacy assessment
 The reported drug effect may not be accurate thereby potentially putting the success of the outcome of the biosimilar study
at risk
 Reliance on post-marketing data which is rarely available in the public domain

 The inclusion of a placebo control may be considered in non-life threatening conditions however the
challenges associated with recruitment to such studies are even greater.

Patient Recruitment
 Small number of patients for each disease, in particular if recruiting patient naive
 Low disease awareness in the general population and an ill-defined base of treating physicians or clinics.
 Key opinion leaders (KOLs) who are the experts on the rare disease area often have limited phase III trial
experience and less experience with Good Clinical Practices (GCP) and International Conference on
Harmonization (ICH) guidelines
 Identification and access to these patients is primarily through National and Patient registries and specialist
National Institutes and Academic centres
 Loyalty to the originator companies and competition from other competing studies means that recruitment
rates are likely to be very low, resulting in recruitment periods running into many years
 Challenge of retaining patients for the full duration of a study
 Lengthy studies are extremely costly and maintaining site and project team motivation is problematic
 For biosimilar studies these challenges are further compounded by a lack of awareness by investigative sites
and patients as to what a biosimilar medicinal product is
 There may be a lack of interest in participating in a biosimilar trial in countries where the treatment is
already provided as standard of care.

Comparator Drug Supplies
 Obtaining supplies of reference product is challenging as manufacturers of reference products
carefully control the release of commercial supplies
 Some orphan drugs are only available through restricted programs under a Risk Evaluation and
Mitigation Strategy (REMS).
 High cost for purchasing the comparator drug supplies: the average wholesale price for a year of
maintenance therapy with Soliris® (eculizumab) is in the region of $383,000 per patient
 The cost for comparator eculizumab supplies would run into many millions of dollars more than the operational
costs for the study itself

Regulatory pathway
 Regulatory pathway for approval of current biosimilars can be applied to orphan Biosimilar
development but
 Flexibility in study design is required
 Scientifically driven development

 Restricted availability of originator reference medicine and difficult access to patients should be
taken into account and considered by regulators through Scientific Advice

 In the long term, this R&D will provide hope for treatment for a larger sector of the population in
Europe, United States, and worldwide

FDA
Added complexity

Interchangeability
Interchangeability
• Under the 2010 Biosimilar Price Competition and Innovation (BCPI) Act—passed
with the Patient Protection and Affordable Care Act (PPACA)—FDA is required to
release a definition for interchangeable products
• Drug company would have to show that nothing happens to the patient if you
switch them back and forth between the two products. But how the company
would show that to regulators remains wide open
• Biosimilar Considerations in demonstrating interchangeability with reference
product guidance for the industry 17/01/17
• Switch studies

Switching study design
Overview

Study design considerations
PK, PD & Immunogenicity sampling
• Primary endpoint- PK and PD (if available)
• Most likely to be sensitive to changes in immunogenicity

• Intensive PK sampling during the last switch interval- end of at least
three half-lives
• Trough PK after each switch
• PD & immunogenicity sampling- appropriately justified
• Same time as PK!

FDA Paediatric Indications for Biosimilars
For purpose of the Paediatric Research Equity Act (PREA), Biosimilar
contain a new active Ingredient
Cannot get the paediatric indications unless
• Paediatric studies
• Interchangeability designation

Totality of evidence
 Quality package the main cornerstone!
 Phase I PK/PD critical

 What would an underpowered phase III add to the scientific evidence when the above has been
achieved and show similarity?
 What would a small pre authorisation safety study add to the scientific evidence?
 Is it ethical to conduct trials with no scientific value in patients?

 Can safety/ efficacy evidence be provided post marketing in controlled non-interventional studies
and/or registries?

Conclusion
 Affordability and market accessibility of biosimilar orphans will fulfil unmet needs in all European
countries and even more importantly all emerging regions worldwide
 The barriers to development limit the interest of sponsor biosimilar players
 Collaboration and open dialogue with Regulators is critical to support sponsors to develop orphan
biosimilars
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