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Background: Prostate cancer with IDH1 or IDH2 hotspot mutation is a unique molecular subclass of prostate cancer, but 
its clinical features are unknown. Here we describe clinical, genomic, and transcriptomic features of prostate cancer with 
IDH1 p.R132 or IDH2 p.R172 mutation. 
 

Methods: A series of 99 cases of prostate cancer with IDH1 mutation and 12 cases of IDH2 mutation was identified using 
genomics databases at multiple academic institutions and Caris Life Sciences. A control cohort of IDH1/2 wild-type cases 
was generated with matched features at diagnosis. Clinical, genomic, and transcriptomic features were assessed by 
retrospective review.   

 
Results: IDH1 mutation occurred in 0.6-0.8% and IDH2 mutation in less than 0.1% of localized prostate cancer cases 
included in publicly available genomic databases. In our case-control series, patients with IDH1-mutated prostate cancer 

experienced longer overall survival (hazard ratio, 0.16; 95% CI, 0.07-0.37; P=0.005), metastasis-free survival (hazard ratio, 
0.32; 95% CI, 0.17-0.63; P<0.001), and progression-free survival on hormonal therapies (hazard ratio, 0.35; 95% CI, 0.16-
0.76; P=0.036) than controls. IDH1 and IDH2 mutations occurred in the absence of a concurrent pathogenic driver mutation 
in 16% of cases and frequently in the absence of concurrent common early genomic alterations including TMPRSS2-ERG 
fusions (5% IDH1 versus 26% controls, P<0.001), SPOP (4% IDH1 versus 20% controls, P=0.002), and RB1 (0% IDH1 
versus 6% controls, P=0.015). In contrast, IDH1 and IDH2 mutations frequently co-occurred with activating mutations of 
FOXA1 (34% IDH1 versus 8% controls, P=0.003) and CTNNB1 (17% IDH1 versus 4% controls, P=0.013). Transcriptomic 

analyses demonstrated that IDH1-mutant cases had more differentially expressed genes downregulated rather than 
upregulated, and differentially expressed genes were enriched for involvement in metabolic pathways of lipids and 
nucleotides.  
 

Conclusions: Prostate cancer with IDH1 or IDH2 mutation constitutes a rare but unique molecular subtype associated 
with favorable outcomes. These findings may enable more personalized treatment of patients with IDH1 and IDH2 mutant 
prostate cancer and identify molecular features of prostate cancer associated with lower rates of metastasis and treatment 

resistance.  
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