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ligands to the extracellular domain of HER2/neu forms 
hetero-dimers and that way initiates cell signaling, re-
sulting in inhibition of apoptosis and activation of tumor 
cell growth and invasion. Over expression of HER2/
neu protein and its gene amplification have been related 
with the progression of many types of tumors15. About 
30% of breast and ovarian cancers overexpress HER2/
neu, and anti-HER2/neu treatment has been shown to be 
very effective strategy when co-administered with other 
chemotherapeutic agents16-20.  Especially, trastuzumab, a 
monoclonal antibody with high specificity for a HER2/
neu epitope, in combination with chemotherapy, presents 
encouraging results and prolongs survival20. 

Despite the receptor’s clinical importance for breast 
cancer, the role of HER2/neu in PCa is still controver-
sial21-23. Evidence, however, suggests that it may contrib-
ute to androgen independence and in identifying patients 
more likely to present disease progression24-29. Nishio Y, 
et al considered that “HER2/neu overexpression, may 
be useful as a marker of an unfavorable prognosis by 
predicting the interval until relapse and the outcome in 
bone metastatic PCa patients after endocrine therapy’’30. 
Consistent with that, Morote J, et al agreed that “in cases 
with disease relapse HER2/neu overexpression was as-
sociated with poor prognosis’’ and their results suggest 
that HER2/neu causes cancer cells to proliferate more ag-
gressively31. 

In PCa, steroid hormones and growth factors play a 
regulatory role in cell proliferation and HER2/neu has 
been associated with activation of androgen-receptor 
pathways. So, it has been proposed as a survival factor 
for PCa cells during hormone-refractory disease progres-
sion32-34. Indeed, several studies reported that HER2/neu 
(as measured by immunohistochemistry) is associated 
with lower survival rates21,30,35. According to a large re-
view, Neto AS, et al reported that in PCa patients with 
high HER2/neu overexpression, the recurrence rate and 
risk of death was increased (p<0,0001)36. 

Therefore, HER-2 inhibition becomes a possible 

treatment strategy for hormone-refractory PCa patients37-

39. Unfortunately, its efficacy has yet to be proven in clini-
cal practice.

HER2/neu in serum of PCa patients
As previously mentioned, HER-2/neu consists of an 

intracellular, a transmembrane and an extracellular do-
main (ECD). HER-2 ECD can be detected in the serum 
of PCa patients. Increased ECD values usually correlate 
with a clinical outcome, suggesting a more aggressive tu-
mor growth and metastasis40-41. Taking these facts into ac-
count, the current review was limited to studies referring 
to HER2 ECD levels in the serum of patients with ad-
vanced PCa, thus enhancing its prognostic implications.  

As far as early prostate cancer stages are concerned, 
the correlation between PCa and BPH, is without statisti-
cal significance (p>0.05) and ECD values do not appear 
to be elevated42-43. More specifically, in a recent study 
with 227 untreated patients with localized PCa, Shariat 
SF, et al reported that “plasma HER2/neu levels were 
elevated in those patients with higher Gleason scores 
(p=0.028)’’44. In the same study, a preoperative multivari-
able analysis showed that HER2/neu values were associ-
ated with PSA levels and disease progression (p<0.001 
and p=0.023 respectively). Consistent with the above in 
the review of Neto AS, et al, it was agreed that the per-
cent of patients with Gleason score >7 was higher in the 
HER2/neu over expression group (p=0.01) and it varied 
with different antibodies used36. Moreover, a trend of in-
creasing HER-2 ECD was observed in correlation with 
higher cancer stages.

Indeed, as Okegawa, et al described, HER-2 was un-
common in the serum of primary untreated PCa45. How-
ever, serum HER-2 ECD was significantly higher in PCa 
patients with bone metastatic disease compared with 
non-metastatic. Their data are in agreement with other 
published reports showing that serum HER-2 is indeed 
elevated in metastatic PCa (Table 1). Moreover, higher 
levels have been associated with hormone-refractory dis-

Reference No metastatic PCa 
patients

 ↑ Serum HER2/neu 

 (% or p value)*

HER2/neu vs PSA 

(p value)

HER2/neu vs 
Gleason score

(p value)

HER2/neu vs 
biochemical 
recurrence

 (p value)
Osman I, 200551 75 p=0.006 >0.05 NA NA
Shin BY, 200252 40 35% 0.013 NA NA
Okegawa T, 200645 70 p=0.003 >0.05** >0.05 0.0078
Domingo-
Domenech J, 200841

69 34.8% 0.016 NA 0.007

Tambo M, 200949 75 p=0.005 0.017 >0.05 <0.001

NA: not available, *: Correlation between PCa patients with vs without metastases, **: Only when PSA range 
≤20ng/ml, there was no correlation.

Table 1: Association between serum HER2/neu levels with other pathological features.




