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Materials and MethodsMaterials and MethodsIntroductionIntroduction ResultsResults

More than 1,300,000 prostate needle biopsies are performed annually in the United States with an approximate 
15% incidence of isolated high-grade prostatic intraepithelial neoplasia (HGPIN).  HGPIN has a low predictive 
value for identifying prostate cancer on subsequent needle biopsies in PSA screened populations. Further, 
discrete histological subtypes of HGPIN with clinical implication in management have not been characterized. 

Both HGPIN and prostate adenocarcinoma share molecular anomalies (Table 1).

Despite the association distinct subtypes of HGPIN with clinical relevance (i.e. greater risk of predicting 
aggressive cancer) have not been characterized. 

The TMPRSS2-ERG gene fusion that has recently been described in prostate cancer has also been 
demonstrated to occur in a subset of HGPIN. 

Of the 143 HGPIN cases, 16% (23/143) demonstrated TMPRSS2-ERG gene fusion. All cases shared the same 
fusion status with the paired prostate cancer (22/22). Of 120 TMPRSS2-ERG fusion negative HGPIN cases, 
85% (102/120) had matching adenocarcinoma, and in 32% of these (33/102) the paired prostate cancer 
demonstrated TMPRSS2-ERG fusion (Figure 1).

Two cases of HGPIN also demonstrated adjacent small atypical glands. One was fusion positive in both areas 
(Figure 2A), whereas the other one showed fusion negative HGPIN with adjacent fusion positive atypical 
glands. Interestingly, we could identify two cases that showed the presence of TMPRSS2-ERG gene fusion 
HGPIN and adjacent normal epithelium (with no fusion), within the same gland (Figure 2B).

No association of TMPRSS2-ERG fusion status and morphologic subtypes of HGPIN was found.

143 HGPIN lesions from equal number of patients were interrogated for the presence of TMPRSS2-ERG
gene fusion using a break apart FISH assay. The HGPIN lesions were represented on 22 tissue microarrays 
(96/143), 34 prostate needle biopsies, and 13 prostatectomy samples. Of these, 87% (124/143) had paired 
prostate cancer. The remaining 19 cases demonstrated isolated HGPIN without evidence of concurrent 
cancer, and included two cases of HGPIN with adjacent atypical small acinar proliferation.

ConclusionsConclusions

All TMPRSS2-ERG gene fusion HGPIN lesions in our study shared the same fusion pattern with matching 
cancer, and no fusion positive HGPIN lesions were associated with paired fusion negative prostate cancer

We postulate that TMPRSS2-ERG fusion HGPIN is a distinct molecular subtype and its identification always 
indicates the presence of TMPRSS2-ERG prostate cancer. 

Given the more aggressive nature of TMPRSS2-ERG prostate cancer, the findings of this study raise the 
possibility that gene fusion positive HGPIN lesions are harbingers of more aggressive disease. 

The detection of isolated TMPRSS2-ERG HGPIN could improve the positive predictive value of finding 
(fusion positive) prostate cancer in subsequent biopsies. This may impact clinical management of isolated 
HGPIN in prostate needle biopsies.

Figure 2. H&E stain and corresponding FISH image of TMPRSS2-ERG fusion assay. 
A: HGPIN lesion with adjacent atypical small acinar proli feration. This may represent either outpouching area or tangential 
section of HGPIN, or true early invasive adenocarcinoma. The inset picture shows a nucleus with one yellow and one red 
signal, demonstrating the presence of TMPRSS2-ERG fusion through deletion.
B: HGPIN and normal prostatic epithelium in the same gland. The inset pictures show a nucleus of normal epithelium with 
juxtaposed red-green signal pair (upper left), and a nucleus of HGPIN with one yellow and one red signal, demonstrating 
TMPRSS2-ERG fusion through deletion (lower right). The surrounding prostatic cancer, mostly Gleason pattern 4, also 
shared the same gene fusion pattern.

Figure 1. H&E stains and corresponding FISH images of TMPRSS2-ERG fusion assay. 
A: TMPRSS2-ERG fusion prostate cancer, Gleason grade 3+4=7. The inset picture shows a nucleus with one yellow and 
one red signal, demonstrating the presence of TMPRSS2-ERG fusion through deletion. B: Paired HGPIN lesion of 
prostate cancer in A. The HGPIN features tufting morphology. The inset picture shows a nucleus with two yellow signals, 
demonstrating absence of genetic aberration. 
C: TMPRSS2-ERG fusion prostate cancer, Gleason grade 4+4=8 with predominant cribriform morphology. The inset  
picture shows a nucleus with one yellow and one red signal, demonstrating the presence of TMPRSS2-ERG fusion 
through deletion. D: Paired HGPIN lesion of prostate cancer in C. The HGPIN features tufting and micropapillary
morphology. The inset picture shows a nucleus with the same pattern as the matching prostate cancer, demonstrating 
the presence of TMPRSS2-ERG fusion.

Original magnification of H&E images, 20x objective. Original magnification of FISH images, 60x objective. 


