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One Dataset, Two Manuscripts

Focused on trends in 
targeted DISEASES

Focused on trends in 
designated DRUGS
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Disease Aggregation

• Single medical concept from designation phrase (using “Mondo” 
dataset)

• Based on target patient population that would benefit from drug
• Designations for:

– conditions that were complications of underlying diseases
– side effects of treatments for the underlying diseases, or
– opportunistic diseases (e.g., cryptococcal meningitis or 

bronchiectasis) primarily associated with underlying diseases 
(e.g., HIV/AIDS or cystic fibrosis, respectively)

 were classified as the underlying disease



5

Product Standardization

• “Unique product”: allowed for the standardization of generic 
product names

• Pharmaceutical salts, isomers, enantiomers, recombinant versions 
of products, and formulations (tablet, capsules, oral solution) were 
not considered “unique”

• Differs from the regulatory definitions of “same drug”
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Orphan Drug Designations and Approvals, 1983-2022:
DISEASE Overview

• 6,340 designations
• 882 (14%) first approvals
• Distilled down to:

– 1,079 individual diseases with at least one orphan designated 
product

– 392 rare diseases with at least one marketing approval
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Orphan Drug Designations and Initial Approvals by Decade, 1983—2022 
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Orphan drug designations and initial orphan drug approvals,
by therapeutic area, 1983-2022

Therapeutic Area Designations % (6340) Initial Orphan Drug Approvals % (882)

Oncology 38% (2405) 38% (333)
Neurology 14% (892) 10% (84)
Infectious Diseases 7% (461) 10% (90)
Metabolism 6% (370) 7% (61)
Hematology 5% (306) 8% (69)
Pulmonary 4% (280) 2% (19)
Gastroenterology 4% (243) 3% (25)
Transplant 4% (239) 2% (18)
Ophthalmology 3% (200) 2% (19)
Vascular 2% (155) 2% (21)
Rheumatology 2% (150) 3% (26)
Endocrinology 2% (147) 5% (43)
Dermatology 2% (103) 1% (8)
Pharmacology/Toxicology/Poisoning/Chelators 2% (99) 2% (22)
Nephrology/Urology 1% (86) 2% (15)
Immunology 1% (76) 2% (14)
Cardiology 1% (50) 1% (8)

Orthopedics 1% (43) <1%  (4)

Obstetrics and Gynecology <1%  (19) <1%  (2)

ENT <1%  (10) <1%  (0)

Nutrition <1%  (6) <1%  (1)
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Rare diseases with the most orphan drug designations, 1983-2022

Of top 25 most-designated rare diseases, ~60% are indicated for rare cancers
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Orphan drug designated rare diseases with the most approvals , 1983-2022

Of top 25 most-approved rare diseases, 60% are for rare cancers
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# of Designations by DISEASE
• Multiple designations for particular diseases:

– 7 diseases had more than 100 designated products 
each (accounting for 974/6340 or 15% of all 
designations)

– 58 diseases had 20 or more designated products 
each (accounting for 3004/6340 or 47% of all 
designations)

– 442 diseases have only one designation
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DISEASE Conclusions

• Using a range of estimates for the total number 
of rare diseases (7,000-10,000), we can 
calculate:
– 4-6% of rare diseases have at least one marketing 

approval
– 11-15% of rare diseases have had at least one 

product that has shown some promise for use in 
diagnosing, preventing, or treating them
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Orphan Drug Designations, 1983-2019:
PRODUCT Overview

• 3,269 unique products:
– 508 (16%) had at least one associated approval
– 2,448 (75%) with only a single designation
– 26 (1%) unique products had ≥ 10 designations
– Designations: 60% drugs, 40% biologics – stable over 

time
– Approvals: 63% drugs, 37% biologics
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