
Background
•	High-grade prostatic intraepithelial neoplasia (HGPIN) is a putative 

neoplastic precursor lesion of prostate cancer (PCa). Historically, HGPIN 
in needle biopsy has been associated with high predictability of 
finding a cancer in repeat biopsy (~40%); however, the diagnosis rates 
of PCa after an initial diagnosis of HGPIN have significantly decreased 
in recent years (~25%) as utilization of extended biopsy templates 
have reduced the number of cancers missed on initial biopsy.

•	Because not all patients with HGPIN harbor or develop PCa, clinical, 
pathological or molecular markers that predict of PCa risk is of clinical 
significance.

•	ERG is the most prostate cancer specific biomarker identified yet. It 
is present in ~50% PCas and ~15% of HGPINs that intermingle with 
adjacent ERG positive PCa. Evaluation of ERG oncoprotein expression 
in whole mount radical prostatectomy sections has demonstrated 
a strong concordance between focally ERG-positive HGPIN and 
homogeneously ERG-positive PCa in 96.5% of cases1.    

Aims
•	To evaluate utility of ERG protein overexpression and other 

histological parameters in predicting patients with HGPIN who are at 
significant risk of harboring PCa in subsequent biopsy. 

Methods
•	155 patients with HGPIN diagnosis in initial biopsy who had at least 

one follow-up biopsy were included.

•	All cores with HGPIN diagnosis in initial biopsy were immunostained 
for anti-ERG rabbit monoclonal antibody (1:50 dilution, clone 
ID:EPR3864, C-terminal antibody Epitomics, CA)

•	Various clinicopathological features including number of cores, 
laterality (unilateral vs. bilateral) and extent (focal vs. multifocal) of 
involvement with HGPIN, morphologic pattern of HGPIN (flat, tufting, 
micropapillary and cribriform) and ERG overexpression status were 
compared between patients who did and did not have cancer in 
repeat biopsy using the Wilcoxon rank sum test or chi-square test.

•	The odds ratio of risk of PCa development was calculated using 
logistic regression analysis. All tests were two-sided and the results 
were considered significant at the level of α=0.05.

Results

Clinicopathological variable Prostate cancer at  
repeat biopsy (%) Total P

Yes No

Mean PSA 6.22 5.89 5.97 0.67

Mean age 66.4 64.1 64.6 0.16

Bilateral involvement 15 (38) 24 (62) 39 0.0075

Multifocal involvement 11 (65)  6 (35) 17 0.0001

>1 core involvement 22 (30) 51 (70) 73 0.0363

Cribriform morphology 12 (44) 15 (56) 27 0.004

ERG overexpression  9 (60)  6 (40) 15 0.001

Table 1: Univariate analysis of ERG overexpression and various 
clinicopathological variables in 155 patients with initial HGPIN diagnosis 
and its predictability of finding prostate cancer at a repeat biopsy

Variable Prostate cancer in repeat biopsy

Yes [n, (%)] No [n, (%)]
Unilateral
  ERG + 3 (38) 5 (62)
  ERG – 20 (18) 92 (83)
Bilateral
  ERG + 5 (83) 1 (17)
  ERG – 11 (30) 23 (70)
Focal
  ERG + 3 (33) 6 (67)
  ERG – 25 (19) 108 (81)
Multifocal
   ERG + 6 (100) 0 (0)
   ERG – 5 (45) 6 (55)
1 core involvement
  ERG + 2 (50) 2 (50)
  ERG – 13 (16) 67 (86)
>1 core involvement
  ERG + 7 (64) 4 (36)
  ERG - 18 (28) 47 (72)
Non-cribriform morphology
  ERG + 5 (50) 5 (50)
  ERG – 23 (19) 100 (81)
Cribriform morphology
  ERG + 4 (80) 1 (20)
  ERG – 8 (67) 14 (33)

Table 2: Relationship of various morphological parameters with ERG 
expression and subsequent prostate cancer detection in repeat biopsy

Study Highlights
•	A mean of 2.16 (range 2 to 5) biopsies were performed. The 

mean follow up time was 7.5 months (range, 1-63). 

•	Of 155 patients with HGPIN diagnosis in initial biopsy, 39 (25%) 
had cancer, 38 (25%) HGPIN, 1 (<1%) ATYP and 77 (50%) had 
benign diagnosis on repeat biopsy. If one follow-up biopsy had 
been included, only 22% of men would have been found to 
have cancer.  

•	ERG positivity, multifocal involvement, cribriform morphology 
and bilaterality were significant risk factors at univariate 
analysis. However, at multivariable analysis, only the presence 
of ERG positivity and multifocal involvement remained 
independent parameters in predicting PCa in a repeat biopsy.

•	The presence of focal HGPIN involving only one core with ERG 
negativity had minimal (16%) PCa risk in subsequent biopsy. 
This risk is in range for men being rebiopsied with previous 
negative biopsy.

•	The presence of ERG expression and multifocality detected on 
initial biopsy with HGPIN diagnosis warrants more stringent 
follow-up and a repeat biopsy. 

•	Our results further support molecular characterization of 
HGPIN as a means to improve risk stratification and avoid 
unnecessary repeat biopsies.
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Figure 1 A-C. A prostate biopsy 
containing a focus of HGPIN, which 
demonstrates enlarged nuclei and 
prominent nucleoli (A) and positive 
nuclear immunostain for ERG 
protein. Peripheral basal cells are 
highlighted by brown color using 
basal cell markers (B). A prostate 
biopsy at low magnification containing multifocal HGPIN (C). The presence 
of HGPIN  in more than one area of the same core that are separated by 
benign prostate tissue ducts or continuous (extensive) involvement of the 
core with HGPIN was defined as multifocal involvement. 
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Image 1: In multivariable analysis, only ERG positivity and multifocal 
involvement of HGPIN in initial biopsy remain significant risk factors for 
prostate cancer detection in a repeat biopsy

Variable                           OR (95% Cl)
ERG positive 4.42 (1.26–15.54)
Multifocal involvement 4.12 (1.14–14.9)
Cribriform morphology 2.07 (0.73–5.92)
Bilaterality 1.69 (0.54–5.3)
>1 cores 0.93 (0.32–2.69)
C–statistic = 0.704

Odds Ratio

0 1 2 3 4 5 6

Image 2: In the presence of ERG negative HGPIN in initial biopsy, the 
presence of multifocal involvement of HGPIN continues to remain a 
significant risk factor for prostate cancer detection in a repeat biopsy

Variable                           OR (95% Cl)
Multifocal involvement      5.41 (1.59–18.33)
Cribriform morphology     2.1   (0.76–5.77)
Bilaterality                         1.53 (0.51–4.59)
>1 cores                            1.07 (0.38–2.97)
C–statistic = 0.691

Odds Ratio

0 1 2 3 4 5 6


