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ease. It seems that overexpression of HER-2 not only ac-
tivates cell proliferation, but stimulates androgen recep-
tor signaling as well, and renders PCa cells refractory to 
androgen receptor inhibition 28-29, 46. 

Correlations with ECD HER2/neu
As shown in Table 1, patients with HER2 ECD values 

above the cut-off point in each study were at increased 
risk for recurrence and PSA progression. In addition, 
HER-2 ECD levels were significantly associated with the 
extent of bone disease (EOD), according to Soloway’s 
et al method47 (Table 2). In that case, it is possible that 
matrix metalloproteinases are involved in proteolytic 
cleavage of HER2 ECD into the blood stream, leading 
to tumor invasion and metastasis48. Arai Y, et al reported 
that “serum HER-2 levels were increased in patients with 
advanced disease and these patients had a significantly 
shorter interval to disease progression than those with a 
normal level’’46. So, HER-2 ECD might be a factor of 
unfavorable prognosis in advanced metastatic PCa pa-
tients.

The survival rate in relation to HER2 ECD level has 
been reported only in two studies, and according to Neto 
AS, et al, on meta-analysis, there seems to be a significant 
correlation of elevated HER2 ECD values with earlier re-
currence and risk of death (p<0.007), (Table 3). 

HER2/neu level evaluation included any method, or 
kit and overexpression in PCa has been associated with a 
worse clinical outcome. In most of the studies, HER2/neu 
expression was assessed using immunohistochemistry 
(IHC). IHC staining was classified into a 0-3+ scale. PCa 
patients with IHC score of 2+ or above were considered 
positive to have HER2/neu overexpression. Currently, 
HER2 ECD expression in PCa (measured by the method 

of ELISA) has been the focus of many researchers, but 
there is limited published data on the association between 
HER2/neu tissue and serum expression, with conflicting 
results (Table 4). HER2/neu amplification was not de-
tected in any of them.

According to Tambo M, et al, possible explanations 
for such discrepancies may be the variability in fixation 
and staining techniques and the fact that tissue samples 
collected by biopsy might not reflect the whole tumor 
status in IHC49. In patients with multiple metastases, 
the heterogeneity of HER2/neu expression may lead to 
false-negative results. On the other hand, PSA progres-
sion may occur as a result of local residual disease or 
occult nodal disease or present distant metastases during 
prostatectomy or even a combination of the above. Thus, 
assays which rely on tissue sampling are inadequate for 
assessing HER2/neu changes after tumor removal, while 
ELISA blood sampling techniques allow for real-time ef-
fective monitoring of post-treatment HER2/neu status.

In PCa, the prognostic value of HER2 ECD level may 
reflect the biological behaviour of hormone refractory 
tumors. So, these patients should be included into anti-
HER2/neu clinical trials. But,  anti-HER2/neu agents as 
monotherapy proved to be ineffective in the management 
of androgen-independant PCa patients, probably because 
of the interference of monoclonal antibodies with elevat-
ed soluble HER2 ECD, or because the introduction of the 
therapy was too late in the natural history of the disease36, 

49. It therefore becomes obvious, that additional research 
is required in order to prove the effectiveness of chemo-
therapy, as combined with anti-HER2 agents for hormone 
refractory PCa50. 

Reference HER2/neu cut off values p value
Osman I, 200551 14ng/ml <0.001
Domingo-Domenech J, 200841 15ng/ml <0.0001

Reference No PCa patients HER2/neu 
overexpression- IHC 
positive 

ELISA vs IHC

(p value)

HER2/neu

amplification-FISH
Lara PN, 200237 62 8% >0.05 Negative
Domingo-Domenech J, 200841 69 35.3% 0.016 Negative
Tambo M, 200949 75 24%* >0.05 NA

NA: not available, *: Score 1+ or above counted positive.

Table 2: Correlation of serum HER2/neu with EOD score.

Reference HER2/neu cut off point HER2/neu vs EOD score

(p value)
Domingo-Domenech J, 200841 15ng/ml 0.002
Okegawa T, 200645 12.6ng/ml 0.041

Table 3: Increased risk of cause specific death in PCa patients with serum HER2/neu above the cut off values.

Table 4: Association between serum HER2/neu (ELISA) and its tissue expression (IHC, FISH) in PCa.




