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SDHA PVs (pathogenic and likely pathogenic variants) have historically been considered 

high risk for paragangliomas (PGLs), pheochromocytomas (PCCs), renal cell carcinomas 

(RCCs), and gastrointestinal stromal tumors (GISTs). Prior studies have estimated lifetime 

penetrance as low as 2%, when utilizing Bayesian analysis and large population data, and as high 

as 90%, when using tumor registry populations enriched for PGLS and PCCs. Without a more 

comprehensive understanding SDHA penetrance and phenotype, it is difficult to apply testing 

criteria and management guidelines. Additionally, SDHA PVs are frequently identified as 

incidental findings on multigene panel testing (MGPT). It is important to characterize SDHA PVs 

for the proper identification of at-risk patients and for appropriate long-term management of 

germline-positive patients.  

This study sought to characterize SDHA PV tumor burden in a retrospective cohort 

representative of current cancer genetics patient populations, including those detected on pan-

cancer MGPT without personal or family history relevant for SDHx. De-identified data from 

1,072 individuals with a PV in SDHA or SDHB who underwent germline testing at a single 

reference clinical laboratory were reviewed. An additional 12,717 individuals with germline 

negative testing were reviewed for comparative analysis. All individuals underwent pan-cancer 

or targeted genetic testing between January 2013 and June 2024. Cases with secondary PVs in 



cancer-associated genes were excluded. Five cohorts were developed based on genotype and 

panel type; SDHA pan-cancer (n = 492), SDHA targeted (n = 66), SDHB pan-cancer (n = 158), 

SDHB targeted (n = 212), and germline negative (n = 12,717). The SDHA pan-cancer cohort 

served as the test cohort. The SDHA targeted cohort was largely phenotypically driven, presumed 

to have a moderate Hereditary Paraganglioma and Pheochromocytoma Syndrome (HPPGL) 

tumor prevalence. The SDHB pan-cancer and targeted cohorts served as comparative high 

HPPGL prevalence cohorts. In this analysis, HPPGL tumors included PGLs, PCCs, GISTs, 

neuroblastomas, and renal, pituitary, and thyroid tumors. Kaplan-Meier estimation analyses were 

used to estimate HPPGL penetrance. 

The following lifetime HPPGL penetrances were estimated: SDHA pan-cancer = 19.31%, 

SDHA targeted = 96.68%, SDHB pan-cancer = 77.98% and SDHB targeted = 98.28%. The SDHA 

pan-cancer cohort demonstrated the following individual lifetime (80 yrs) tumor risks: PGL = 

7.90%, PCC = 1.47%, GIST = 4.22%, renal = 2.67%, pituitary = 2.40%, and thyroid = 1.35%. 

Based on these data, the SDHA PV patient population is most at risk for PGLs and GISTs. 

Importantly, the GIST lifetime risk was higher in the SDHA pan-cancer and targeted cohorts 

(4.22%, 18.77%) than in the SDHB pan-cancer and targeted cohorts (4.03%, 3.27%). 

This is the largest SDHA study to date, investigating tumor burden and family histories of 

more than 500 SDHA PV patients. This study demonstrates that SDHA PVs tend to have low 

lifetime penetrance, although this penetrance remains above the general hereditary cancer clinic 

population average risks for PGLs, PCCs, GISTs, and pituitary tumors. Genetics professionals 

will need to provide adequate anticipatory guidance and appropriate risk communication to 

patients with SDHA PVs. 
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