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While their prevalence in the United States (US) may be 
relatively low, “rare” diseases have been garnering increasing 
attention in recent years through such channels as product 
approvals, official guidance documents, and public meetings.

Under the Orphan Drug Act, a “rare disease or condition” is 
defined as any disease or condition that 1) affects <200,000 persons 
in the US; or 2) affects >200,000 in the US, but developers of 
treatments for the disease would have no reasonable expectation 
of recovering the development and marketing costs of the treatment 
from sales in the US. 

Over the past few months, three new biologic treatments for 
rare diseases have entered the US market, an unusually high 
number. In February, the US Food and Drug Administration (FDA) 
approved Ablynx N.V.’s Cablivi (caplacizumab-yhdp) injection, the 
first therapy specifically indicated — in combination with plasma 
exchange and immunosuppressive therapy — for the treatment of 
adults with acquired thrombotic thrombocytopenic purpura (aTTP), 
a rare disorder that causes blood clotting. These clots can cause 
serious medical problems if they block vessels and decrease or stop 
blood flow to vital organs (e.g., the brain, kidneys, and heart).

The main treatment for patients with aTTP is daily plasma 
exchange. In a press release announcing the approval of Cablivi, 
Richard Pazdur, MD, director of the FDA’s Oncology Center of 
Excellence, said that many patients with aTTP will experience 
a recurrence of the condition, even following days or weeks of 
treatment and taking immunosuppressive drugs. Cablivi is the first 
targeted treatment that inhibits the formation of blood clots. 

Two other recent product approvals occurred in December, both 
for the treatment of rare blood diseases:

• Elzonris (tagraxofusp-erzs) injection, from Stemline 
Therapeutics, Inc, for the treatment of blastic plasmacytoid 
dendritic cell neoplasm (BPDCN) in adults and in paediatric 
patients aged ≥2 years. This is the first drug approved by the 
FDA for BPDCN.

• Ultomiris (ravulizumab-cwvz) injection, from Alexion 
Pharmaceuticals Inc, for the treatment of adults with 
paroxysmal nocturnal hemoglobinuria (PNH).

Orphan Drug Development
As the FDA notes in its draft guidance for industry from February, 
Rare Diseases: Common Issues in Drug Development, the approval 
of any drug – for either a rare or a common disease or condition – 
must be based on “substantial evidence” of the drug’s effectiveness 
for its intended use and on information sufficient to conclude 
that the drug is safe for use under the conditions prescribed, 
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recommended, or suggested in the proposed labelling. Sponsors 
should obtain evidence of effectiveness in an identified population 
from adequate and well-controlled studies.

The agency mentions that for serious rare diseases with unmet 
medical need, sponsors frequently express interest in using an 
external, historical, control in which all enrolled patients receive the 
investigational drug, and there is no randomisation to a concurrent 
comparator group (e.g., placebo or standard of care). According to the 
FDA, a key shortcoming of this design is the inability to eliminate 
systematic differences between non-concurrent treatment groups. 
This situation generally restricts use of historical control designs to 
assess serious disease when:

• There is an unmet medical need; 
• There is a well-documented, highly predictable disease course 

that can be objectively measured and verified (e.g., high and 
temporally predictable mortality); and

• There is an expected drug effect that is large, self-evident, and 
temporally closely associated with the intervention. The FDA 
notes, however, that even diseases with a highly predictable 
clinical course and an objectively verifiable outcome measure 
may have important prognostic covariates that are either 
unknown or unrecorded in the historical data.

Sponsors developing drugs for rare diseases face numerous 
challenges. These may include the limited number of individuals 
affected by the disease, potentially resulting in small study 
populations; lack of understanding of the natural history of the 
disorder; lack of drug development precedent (e.g., established 
clinical endpoints, validated biomarkers); phenotypic heterogeneity; 
and the need to conduct trials in paediatric populations. 

Clinical Trial Planning 
Given the various challenges associated with drug development 
for rare diseases, the FDA emphasises the importance of early and 
careful planning of development programmes. The FDA covers this 
topic, with focus on the pre-investigational new drug application 
(IND) meeting, in the draft guidance for industry from October 2018, 
Rare Diseases: Early Drug Development and the Role of Pre-IND 
Meetings.

The FDA explains in the October guidance that the pre-IND 
meeting is often the first regulatory communication between the 
sponsor and FDA regarding the development programme for an 
investigational drug or a new indication for an approved drug. 
During pre-IND meetings, sponsors can discuss with the FDA the 
unique challenges of rare disease drug development and where 
regulatory flexibility can be justified.

Although the FDA has not specified minimum numbers of 
patients needed to establish drug safety and efficacy, the number 
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should be adequate to assess benefit and risk. The agency states in 
the October guidance that the approval standard for drugs to treat 
rare diseases is the same as that for drugs for non-rare diseases; 
however, it is appropriate for the FDA to exercise the broadest 
possible scientific judgment when applying the evidentiary standard 
in the rare disease setting. 

When evaluating rare disease treatments, the FDA will consider: 
1) benefits and risks of the drug; 2) the seriousness of the disease; 
and 3) if there is an unmet medical need. This approach reflects 
the FDA’s recognition that patients and physicians are generally 
willing to accept greater risks and side effects from treatments for 
life-threatening and severely debilitating diseases than they would 
for other diseases.

As mentioned, one of the key challenges with rare diseases is the 
likelihood of having relatively small study populations. Such was 
the case for the clinical trials that backed the approvals of the three 
aforementioned products (Table 1).

Table 1. Clinical Studies Backing Recent Approvals

Product Study Design Study Size

Cablivi 

(caplacizumab-yhdp)

Multicentre, randomised, double-blind, 

placebo-controlled

145 

(Cablivi, N = 72; 

placebo, N = 73)

Elzonris 

(tagraxofusp-erzs)

First-line treatment of BPDCN—

Multicentre, open-label, single-arm

13

Relapsed or refractory BPDCN—

Multicentre, open-label, single-arm

15

Ultomiris 

(ravulizumab-cwvz)

Complement-inhibitor naïve patients with PNH—

Multicentre, open-label, randomised, active-

controlled, non-inferiority, phase 3

246

(Ultomiris, N = 125; 

eculizumab, N = 121)

Eculizumab-experienced patients with PNH —

Multicentre, open-label, randomised, active-

controlled, non-inferiority, phase 3

195 

(Ultomiris, N = 97; 

eculizumab, N = 98)

Apart from the traditional clinical trial designs shown in Table 
1, strategies that have been discussed to deal with small patient 
populations in the rare disease context are master protocols and 
adaptive designs. These were among topics covered at a public 
meeting convened in March 2018 by the Robert J. Margolis, MD, 
Center for Health Policy at Duke University, under a cooperative 
agreement with the FDA, to discuss innovative statistical methods 
and trial designs in rare disease settings.

In September 2018, the FDA issued two new draft guidances for 
industry specifically addressing the use of master protocols and 
adaptive designs: Master Protocols: Efficient Clinical Trial Design 
Strategies to Expedite Development of Oncology Drugs and Biologics 
and  Adaptive Designs for Clinical Trials of Drugs and Biologics.


