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How common is MSUD?
 

Chapman, et al. MGM Reports 15 (2018) 106–109 

Other population estimates:
Mennonite community: 1:380
Ashkenazi Jewish population: 1:26,000



Why is it important to know incidence? Orphan drug designation
 

Orphan drug designation qualifies sponsors for incentives including:

• 7-year marketing exclusivity to sponsors of approved orphan products

•25% federal tax credit for expenses incurred in conducting clinical research within the United States

• Tax credits may be applied to prior year or applied over as many as 20 years to future taxes

•Waiver of Prescription Drug User Fee Act (PDUFA) fees for orphan drugs

• A value of approximately $2.9 million in 2021

•Ability to qualify to compete for research grants from the Office of Orphan Products Development (OOPD) to 

support clinical studies for orphan drugs

•Eligibility to receive regulatory assistance and guidance from the FDA in the design of an overall drug 

development plan



Why is it important to know incidence? Orphan drug designation
 

The Orphan Drug Act defines a rare disease as a disease or condition 

that affects less than 200,000 people in the United States.

https://www.fda.gov/industry/designating-orphan-product-drugs-and-biological-products/orphan-drug-act-relevant-excerpts
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Miller et al. Orphanet J Rare Dis 16, 265 (2021).
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Is there another way to estimate incidence? Can we use basic genetic principles?
 

National Cancer Institute
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If we can figure out how many 
carriers are in a population, we can 

predict how many affected 
patients are in a population.



Is there another way to estimate incidence? 
Can we use basic genetic principles?
 



Is there another way to estimate incidence? 
Can we use basic genetic principles?
 

Large genome sequencing datasets can 
help us figure out allele frequencies



Large databases of genomic data 

https://gnomad.broadinstitute.org



Examples of DBT variants in gnomAD



The next step is to determine which variants are truly disease-causing

Diego Quintero, 
MS CGC

Kierstin Keller, 
MS CGC



DBT
pLOF variants: 13

Missense Variants (P, LP, VOUS): 168

Mined the gnomAD database for all predicted loss of function and missense variants (classified as P/LP and VOUS) in the 
three genes associated with Maple Syrup Urine Disease: DBT, BCKDHA, BCKDHB 

BCKDHA
pLOF variants: 29

Missense Variants (P, LP, VOUS): 244

BCKDHB
pLOF variants: 30

Missense Variants (P, LP, VOUS): 158

DBT
pLOF variants (P/LP): 13

Missense Variants (P, LP): 8

Using the ACMG variant classification guidelines to determine which variants would meet criteria for pathogenic and 
likely pathogenic classifications

BCKDHA
pLOF variants (P/LP): 27

Missense Variants (P, LP): 35

BCKDHB
pLOF variants (P/LP): 30

Missense Variants (P, LP): 23



Determined variant carrier 
rate (VCR) of each likely 

pathogenic and pathogenic 
variant

VCR = (allele count – 
homozygote count) 

 (0.5 * allele number)

DBT variants: 21 BCKDHB variants: 53BCKDHA variants: 62

Sum VCR to determine 
Gene Carrier Rate (GCR) 

DBT carrier rate: 
0.00191775

BCKDHA carrier rate : 
0.001919908

BCKDHB carrier rate : 
0.00288119

Calculate gene specific 
incidence using The 

Hardy-Weinberg 
Equation  

DBT Incidence: 
1 in 271,905

BCKDHA Incidence: 
1 in 271,294

BCKDHB Incidence: 
1 in 120,464

Combine to determine 
MSUD incidence 1 in 63, 837
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