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ABSTRACT
Objective: To evaluate the immunohistochemical expression and scoring of HER2/neu in different variants of adenocarcinoma
of prostate and to compared the association of HER2/neu expression with biological behavior and risk factors of prostate
adenocarcinoma.
Study Design and Setting: Cross sectional study in which all clinically suspected prostate adenocarcinoma cases received
at the laboratory Saddar Karachi during the years 2015 and 2016 were evaluated for morphological features of adenocarcinoma.
Methodology: This cross sectional study was carried out using prostate biopsies of clinically suspected prostate
adenocarcinoma. The diagnosis of adenocarcinoma was confirmed and histological characterization was done by evaluating
the morphological features. The tumors were graded according to the revised 2015 Gleason’s grouping. Immunohistochemical
analysis for HER2/neu expression was performed in the most representative tumor block. SPSS version 22 was used for
data analysis. Mean frequency and percentages were calculated for quantitative variables, whereas chi-square test and
Fisher’s Exact Test were applied for qualitative variables. P-value of < 0.05 was considered as significant.
Results: Out of 77 biopsies only one showed moderate HER2/neu expression. Positive HER2/neu was acinar variant. No
significant statistical association was observed between expression of HER2/neu and prostate cancer variants. The positive
case had age more than 60 years with moderately increased serum PSA levels and was aggressive in nature at the time of
diagnosis.
Conclusion: It was concluded from the study that HER2/neu was rarely expressed in prostate adenocarcinoma.
Keywords:  Adenocarcinoma Prostate, Acinar, Ductal, Gleason Groups, PSA levels, Variants, HER2/neu.

cinoma is 7.1% and about 1.3 million of new cases have
been reported in same year with a death rate of 24.1 per
100,000 males.3  Prostate cancer is known to affect the older
age group with a mean age of 65 years and above.4  Nations
with high prevalence are New Zealand, Australia and South
Africa where as lower rates have been seen in less developed
countries.5

In Pakistan, an increasing trend of prostate cancer has been
recorded with a prevalence of 5.3% per 100,000 in recent
years.6 Till now, the established causes of the prostate
adenocarcinoma remained obscure, though multiple risk
factors have been described which include hormones, age,
family history, race, genetics, androgen receptors and many
others.7  The pathogenesis of prostate cancer mainly depends
on cell growth and differentiation affected by the genes and
androgens and their binding to their receptors.8

Diagnosis of prostate cancer mainly depends on history,
clinical examination like DRE (digital rectal examination)
sign and symptoms, radiological examination and PSA
levels.9 But still, the gold standard is biopsy and
histopathological examination. Histologically, prostate
adenocarcinoma exhibits neoplastic glands lined by a single
layer of cuboidal cells. While the immunohistochemistry
helps in diagnosis of the many cancers including the prostate
adenocarcinoma.10  According to recent studies, there are
several immune markers expressed by prostatic tissue and

INTRODUCTION:
Prostate cancer is second most prevalent cancer affecting
males worldwide.1  About every 7th man in his lifetime is
diagnosed with the prostate cancer.2 According to
GLOBOCON 2018, the prevalence of prostate adenocar-
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one of them is HER2/neu.11  It has been demonstrated that
HER2/neu has been expressed in high pathological stage
and highly aggressive prostate adenocarcinoma.12

HER2/neu expression could be targeted for the novel
therapeutics intervention in prostate adenocarcinoma as
implicated in other tumors like breast cancer. Several studies
have postulated that HER2/neu expression in prostate cancer
could be responsible for differentiation, angiogenesis and
alteration in cellular proliferation migration, survival and
tumor formation. In many tumors, HER2/neu is proved to
be good prognostic marker thereby providing a vital
therapeutic option.13

Therefore, the present study was aimed to evaluate the
immunohistochemical expression of HER2/neu in different
variants of prostate adenocarcinoma and to compare its
expression with the different clinicopathological parameters
of prostate cancer.
METHODOLOGY:
This study was conducted after approval from ethical review
committee of Ziauddin University (Ref Number.
0110306SKPATH). All clinically suspected prostate
adenocarcinoma cases received at The Laboratory Saddar
Karachi during the years 2015 and 2016 were evaluated for
morphological features of adenocarcinoma. We excluded
the cases with benign prostatic hyperplasia, secondary cancer
or metastatic to prostate, cases with other benign prostatic
lesion, prostatic intraepithelial neoplasm and cases on anti-
androgen therapy.
After confirming the diagnosis, 77 cases were randomly
selected following informed consent along with pertinent
clinical history and PSA levels. Tumor was classified into
ductal and acinar vaiants while the representative Gleason’s
group was assigned by examining multiple levels of
Hematoxylin and Eosin stained sections by the consultant
histopathologist. The most representative tumor block bearing
abundant tumor volume was selected for immunohisto-
chemistry. The study was conducted following ethical
approval from ethics review comity (ERC) of Ziauddin
University Karachi. We performed immunohistochemistry

by the method described by Signoretti et al.14  The paraffin
embedded, formalin fixed prostatic tissue blocks were
selected and cut into 3µm sections and dipped into water.
After transferring the tissue to glass slides these sections
were treated with citrate buffer (0.1mol/L) for 45 minutes
in microwave for antigen retrieval. A mouse monoclonal
antibody (HER2/neu, cell marque) was prepared at dilution
of 1:50ml. Tissue sections were then treated with prepared
antibody for 45 minutes followed by rinsing with buffer,
followed by separately developed enzyme activity. These
sections were then treated with graded alcohol and counter
stained with hematoxylin for 1 minute followed by distilled
water rinse and later dried at room temperature. Cover slip
was applied on the slide using mounting media. Known
HER2/neu positive breast adenocarcinoma slides were used
as positive controls while slides incubated without primary
antibody in tris buffer (TBS) were used as negative controls.
These slides with immunohistochemical sections were then
evaluated for stating pattern of HER2/neu by the same panel
of histopathologists. The tissue sections were examined in
light microscopy and sections with dark brown cytoplasmic
staining were considered as positive. Statistical analysis was
performed using SPSS version 22 (SPSS Inc., Chicago,
USA). The association of HER2/neu expression with
clinicopathological parameter, which includes; age, tumor
grade and PSA levels were assessed by Chi-square test. P
value less than 0.05 was considered as significance.

Table 1: Expression of HER2/neu in study subjects

HER2/neu
Positive
Negative

Total

Prostate Adenocarcinoma
1
76
77

Table 2: Statistical estimates of immunohistochemical expression
of HER2/neu in different variants of prostate adenocarcinoma

Tumor
Variants

Acinar N=71
Ductal N=6

HER2/neu
Positive

01
00

HER2/neu
Negative

70
06

P value

0.78*

Table 3: Correlation of tumor variants with different risk factors of prostate adenocarcinoma

* Fisher’s Exact Test

*Fisher’s Exact Test, p-value for comparison of HER2/neu with ¹age and ²family history
?Gleason’s Group 1, ?Gleason’s Group 2 and 3, ?Gleason’s Group 4 and 5, *Fisher’s Exact Test, ?Pearson Chi Squere test, p-value for
comparison of HER2/neu with ³PSA level and 4Gleason’s group.
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RESULTS:
According to histopathological findings, the prostate cancer
were differentiated into acinar (71 cases) and ductal (6 cases)
variants. The immunohistochemical expression of HER2/new
was evaluated in all 77 biopsies and we determined only
one case that showed the HER2/neu expression (Table 1).
Positive HER2/neu tumor showed acinar morphology (Figure
4.1). This has an insignificant statistical association with
prostate cancer variants (Table 2)The strength of protein
expression was observed 2 on scale of 3. The statistical
comparison of variants of prostate adenocarcinoma with age
revealed that most of the cases were aged 60 years and
above at time of diagnosis. Mean age of patients in the
present study was observed to be 68.7±7.9 years. Moreover,
majority of the cases presented with aggressive biological
behavior with high PSA levels. Unfortunately, no statistical
correlation association was seen between variants of prostate
adenocarcinoma and HER2/neu and these parameters. (Table
3)

one positive case of acinar variants. These findings are in
line with other several studies that showed rare or no
expression of HER2/neu in adenocarcinoma prostate.18,19

These differences in present study may have been attributed
due to different antibodies or different technical skills used.
Else genetic variation, demographic profile and exposure
to different risk factors, fixation and processing of tissue
may also affect the levels of immune staining.20   Many
population based studies  with moderate and high prevalence
of prostate cancer suggested advancing age as a major risk
factor for prostate adenocarcinoma with mean age of 65 or
above, also showing that after seventies the risk is increased
by two folds.21  The mean age of prostate adenocarcinoma
in the present study was found to be 68.7±7.9 years. These
findings are comparable with previous studies done on
including different populations.22,23   The cases recruited in
the present study are hospital based due to which the
conclusion drawn on advancing age and risk of prostate
adenocarcinoma cannot be generalized on population.
Two variants of prostate adenocarcinoma acinar and ductal
were observed in the present study. The predominant variant
was acinar with a frequency of 92.2% followed by ductal
with 7.8% of patients. These frequencies are in accordance
with past studies.24,25   However, no rare morphological
variants were seen due to the limited sample size. The
HER2/neu positive case had morphological features
consistent with the acinar variant so it was characterized
accordingly. This showed an insignificant statistical
association (p=0.078) with different pathological parameters.
Low sensitivity of immunohistochemistry may be the reason
behind the absent expression of HER2/neu in other
variants.26,27   However, FISH, PCR, gene amplification may
show more reliable results due to their high sensitivity. Our
results may be explained on the basis of observation of only
two variants of prostate cancer in our sample.
In this study, only the acinar (mean age 68 years) and ductal
entities (mean age 71 years) of prostate cancer were observed.
These results showed that these two entities follow the
pattern of advancing age and these findings are in agreement
with previous studies.28  A possible explanation is the late
presentation of symptoms. It can by hypothesized that some
factors like putative agents and formation of free radicals
related to aging may contribute to causation of cancers in
conjunction with other environmental factors such as
sedentary lifestyle, family history and dietary habits. However
more studies on large number of these entities are needed
before any definite conclusion may be drawn regarding age
and prostate cancer.29

The preoperative PSA levels of both groups were similar
on comparing the pathological parameters. It was postulated
that there is high risk of developing the prostate cancer
before the age of 60 years in individuals having a strong
family history. Such patients may be benefited from regular
PSA screening compared to general population. PSA levels

Figure 1: Microscopic picture of PA 9 showing (A) H & E of
neoplastic glands with variable sizes (B) moderate immuno-
histochemical expression of HER2/neu in atypical glands (C) PA
46 showing HER2/neu negative with neoplastic glands that are
undifferentiatedand (D) Membranous expression of  HER2/neu
membrane in control (Breast Adenocarcinoma). (H & E and IHC;
20x magnification

DISCUSSION:
Globally in men, prostate adenocarcinoma is found to be
the second most common killer.15  There is a rise in incidences
of this specific type of tumor over the last few decades
which makes therapeutic intervention and diagnosis
challengeable.12  A few previous studies demonstrated up to
53% of expression of HER2/neu in prostate adenocarcinoma
while some studies failed to find any expression in their
respective studies.16  Therapeutic and prognostic significance
of HER2/neu has been established in many cancers such as
breast adenocarcinoma.17  The present study however failed
to generate any significant relation between prostate
adenocarcinoma and expression of HER2/neu apart from
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and Gleason score and tumor stage are considered as best
prognostic factors for prostate adenocarcinoma progression.
Additionally, new Gleason grouping system provides a better
comparison and better assessment of invasion, growth pattern
and morphological differentiation. Furthermore, as
recommended by new Gleason grouping system, prostate
adenocarcinoma is categorized as low, intermediate and
high risk groups which allows us to define the significant
cut off points for each group. It can also be helpful in
differentiating the groups with different prognosis and
management needs.30,31

However, there are a few limitations to the current study.
Due to small sample size, we were unable to show a
significant association. Secondly, more advanced robust
techniques like FISH and PCR may show different results
in outcomes due to their sensitivity. Third, several potential
biases have been identified that could affect our results such
as patients age and PSA levels only at the time of diagnosis
were taken that prevented us from making any meaningful
conclusion for the serum PSA levels and age of onset of
prostate adenocarcinoma. Moreover, only needle biopsies
and TURP cases were included in the present study. Therefore,
patients who’ve undergone radical prostatectomy and who
may have had more advanced stage were not recruited.
Furthermore, needle biopsy and TURP specimens limited
us for comparative analysis of other parameters like
histopathological staging. It is also be likely that HER2/neu
treatment strategies will be ineffective in treating prostate
cancer. However, future studies with large number of cases
may prove beneficial to further explore this association of
HER2/neu expression with prostate cancer.
CONCLUSION:
It was concluded from the study that HER2/neu was rarely
expressed in prostate adenocarcinoma. Her2 /neu expression
is present in acinar variant of this tumor which is a common
entity. Therefore, it was evident that HER2/neu is not
expressed in the same manner like other cancers such as
adenocarcinoma of breast.

3. Bray F, Ferlay J, Soerjomataram I, Siegel RL, Torre LA, Jemal
A. Global cancer statistics 2018: GLOBOCAN estimates of
incidence and mortality worldwide for 36 cancers in 185
countries. CA: a cancer journal for clinicians. 2018;68(6):394-
424.

4. Jhan J-H, Yang Y-H, Chang Y-H, Guu S-J, Tsai C-C. Hormone
therapy for prostate cancer increases the risk of Alzheimer’s
disease: a nationwide 4-year longitudinal cohort study. The
Aging Male. 2017;20(1):33-8.

5. Torre LA, Bray F, Siegel RL, Ferlay J, Lortet-Tieulent J,
Jemal A. Global cancer statistics, 2012. CA: a cancer journal
for clinicians. 2015;65(2):87-108.

6. Idrees R, Fatima S, Abdul-Ghafar J, Raheem A, Ahmad Z.
Cancer prevalence in Pakistan: meta-analysis of various
published studies to determine variation in cancer figures
resulting from marked population heterogeneity in different
parts of the country. World journal of surgical oncology.
2018;16(1):129.

7. Gómez-Acebo I, Dierssen-Sotos T, Fernandez-Navarro P,
Palazuelos C, Moreno V, Aragonés N, et al. Risk model for
prostate cancer using environmental and genetic factors in
the spanish multi-case-control (MCC) study. Scientific reports.
2017;7(1):8994.

8. Ricke EA, Williams K, Lee Y-F, Couto S, Wang Y, Hayward
SW, et al. Androgen hormone action in prostatic carcinogenesis:
stromal androgen receptors mediate prostate cancer
progression, malignant transformation and metastasis.
Carcinogenesis. 2012;33(7):1391-8.

9. Martins T, Ukoumunne OC, Banks J, Raine R, Hamilton W.
Ethnic differences in patients’ preferences for prostate cancer
investigation: a vignette-based survey in primary care. Br J
Gen Pract. 2015;65(632):e161-e70.

10. Egevad L, Granfors T, Karlberg L, Bergh A, Stattin P.
Prognostic value of the Gleason score in prostate cancer. BJU
international. 2002;89(6):538-42.

11. Kalantari MR, Mahdavi Zafarghandi R, Tavakkoli M, Kalantari
S, Aghaee A, Mirsani A, et al. Relation between HER-2 gene
expression and prognostic prostate cancer parameters in trus
guided biopsies. Journal of Patient Safety & Quality
Improvement. 2019;7(2):69-74.

12. Miller DR, Ingersoll MA, Lin M-F. ErbB-2 signaling in
advanced prostate cancer progression and potential therapy.
Endocrine-Related Cancer. 2019;1(aop).

13. Ajetunmobi O, Drebber U, Buettner R, Dzuachii O, Vhritherire
R, Oguntunde O, et al. Expression of HER Receptor Proteins
in Prostate Adenocarcinoma: A Perspective from North Central
Nigeria. Open Journal of Pathology. 2019;9(03):58.

14. Berger R, Lin DI, Nieto M, Sicinska E, Garraway LA, Adams
H, et al. Androgen-dependent regulation of Her-2/neu in
prostate cancer cells. Cancer research. 2006;66(11):5723-8.

15. Steinestel J, Luedeke M, Arndt A, Schnoeller TJ, Lennerz JK,
Wurm C, et al. Detecting predictive androgen receptor
modifications in circulating prostate cancer cells. Oncotarget.
2019;10(41):4213.

16. Minner S, Jessen B, Stiedenroth L, Burandt E, Köllermann
J, Mirlacher M, et al. Low level HER2 overexpression is
associated with rapid tumor cell proliferation and poor
prognosis in prostate cancer. Clinical Cancer Research.
2010;16(5):1553-60.

Author Contribution:
Santosh Kumar Sidhwani: Primary Researcher
Madeeha Sadiq: Writer
Mubina Lakhani: Writer
Sumayyah Shawana: Evaluator of Histological Cases
Raffia Siddiqui: Evaluator of Histological Cases
Sobia Hassan: Writer, Statistical Analysis

REFERENCES:
1. Jain S, Saxena S, Kumar A. Epidemiology of prostate cancer

in India. Meta gene. 2014;2:596-605.
2. Appleton L, Wyatt D, Perkins E, Parker C, Crane J, Jones A,

et al. The impact of prostate cancer on men's everyday life.
European journal of cancer care. 2015;24(1):71-84.

Page-174JBUMDC 2020;10(3):171-175

Expression And Scoring Of HER2/Neu in Variants of Prostate Adenocarcinoma



17. Nagpal A, Redvers RP, Ling X, Ayton S, Fuentes M, Tavancheh
E, et al. Neoadjuvant neratinib promotes ferroptosis and
inhibits brain metastasis in a novel syngeneic model of
spontaneous HER2+ ve breast cancer metastasis. Breast
Cancer Research. 2019;21(1):1-19.

18. Savinainen KJ, Saramäki OR, Linja MJ, Bratt O, Tammela
TL, Isola JJ, et al. Expression and gene copy number analysis
of ERBB2 oncogene in prostate cancer. The American journal
of pathology. 2002;160(1):339-45.

19. Calvo BF, Levine AM, Marcos M, Collins QF, Iacocca MV,
Caskey LS, et al. Human epidermal receptor-2 expression in
prostate cancer. Clinical Cancer Research. 2003;9(3):1087-
97.

20. Tammela T, Savinainen K, Saramäki O, Linja M, Bratt O,
Isola J, et al. Expression and gene copy number analysis of
ERBB2 oncogene in prostate cancer. European Urology
Supplements. 2002;1(1):8.

21. Bill-Axelson A, Holmberg L, Ruutu M, Häggman M,
Andersson S-O, Bratell S, et al. Radical prostatectomy versus
watchful waiting in early prostate cancer. New England journal
of medicine. 2005;352(19):1977-84.

22. Kupelian PA, Kupelian VA, Witte JS, Macklis R, Klein EA.
Family history of prostate cancer in patients with localized
prostate cancer: an independent predictor of treatment outcome.
Journal of Clinical Oncology. 1997;15(4):1478-80.

23. Bhurgri Y, Bhurgri A, Hassan SH, Zaidi S, Rahim A,
Sankaranarayanan R, et al. Cancer incidence in Karachi,
Pakistan: first results from Karachi cancer registry. International
journal of cancer. 2000;85(3):325-9.

24. Morgan TM, Welty CJ, Vakar-Lopez F, Lin DW, Wright JL.
Ductal adenocarcinoma of the prostate: increased mortality
risk and decreased serum prostate specific antigen. The Journal
of urology. 2010;184(6):2303-7.

25. Orihuela E, Green JM, editors. Ductal prostate cancer:
contemporary management and outcomes. Urologic Oncology:
Seminars and Original Investigations; 2008: Elsevier.

26. Samaratunga H, Duffy D, Yaxley J, Delahunt B. Any proportion
of ductal adenocarcinoma in radical prostatectomy specimens
predicts extraprostatic extension. Human pathology.
2010;41(2):281-5.

27. Aydin H, Zhang J, Samaratunga H, Tan N, Magi-Galluzzi C,
Klein E, et al. Ductal adenocarcinoma of the prostate diagnosed
on transurethral biopsy or resection is not always indicative
of aggressive disease: implications for clinical management.
BJU international. 2010;105(4):476-80.

28. Grignon DJ. Unusual subtypes of prostate cancer. Modern
Pathology. 2004;17(3):316.

29. Giovannucci E, Liu Y, Platz EA, Stampfer MJ, Willett WC.
Risk factors for prostate cancer incidence and progression in
the health professionals follow-up study. International journal
of cancer. 2007;121(7):1571-8.

30. Kristiansen G, Pilarsky C, Wissmann C, Kaiser S,
Bruemmendorf T, Roepcke S, et al. Expression profiling of
microdissected matched prostate cancer samples reveals
CD166/MEMD and CD24 as new prognostic markers for
patient survival. The Journal of Pathology: A Journal of the
Pathological Society of Great Britain and Ireland. 2005;
205(3):359-76.

31. Sidhwani SK, Syed S, Baig FA. A COMPREHENSIVE
REVIEW OF 2016 GLEASON’S CRITERIA FOR SCORING
OF PROSTATE ADENOCARCINOMA.

Page-175JBUMDC 2020;10(3):171-175

Santosh Kumar Sidhwani, Madeeha Sadiq, Mubina Lakhani, Sumayyah Shawana, Raffia Siddiqui, Sobia Hassan


