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ABSTRACT

Background: Cervical cancer is one of the leading causes of cancer related deaths among females. It arises from
precursor lesions i.e. squamous intraepithelial lesions which are closely associated with infection by HPV. The
ERBB?2 protooncogene encodes for a cellular transmembrane protein (erb-b2) which has tyrosine kinase activity and
has been implicated in the regulation of cellular growth and proliferation in various cancers. Application of
monoclonal antibodies against Her2neu has shown higher response and improved survival. The aim of the study was
to evaluate the expression of Her2neu in squamous cell carcinoma of cervix in relation to tumor characteristics and to
compare the expression with normal control subjects.

Methods: It was a cross-sectional analytical study. Paraffin embedded tissue blocks from 30 cases of squamous cell
carcinoma were obtained from the archives. Twenty age matched cases of normal cervix removed for lesions other
than that related to cervix (like leiomyoma) were taken as control. Tumour characteristics were noted from the
records. Her2neu immunostaining was done. Her2neu expression was scored as positive or negative according to the
American Society of Clinical Oncology and the College of American Pathologists (ASCO/CAP) scoring system for
Her2neu. The Chi-square test was used to compare and find association between the variables. Student t-test was used
to compare the variable between cases and controls.

Results: Her2neu was positive in 20% and negative in 80% cases of the study group. Her2neu positivity is not
associated with size, histological grade and FIGO stage of the tumor. We found that all Her2neu positive cases
showed no lymph node metastasis. This association between Her2neu positivity and lymph node status was
statistically significant.

Conclusions: Her2neu immunoexpression is variable across various categories of squamous cell carcinoma. Her2neu
positivity might be negatively associated with lymph node metastasis. However, a more comprehensive study
encompassing various factors related to Her2neu overexpression is required to validate these results.
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INTRODUCTION

Cervical cancer is one of the commonest cause of cancer
related deaths among women in developing countries.!
Today, majority of women dying from cervical cancer
live in developing countries like India.? Although cervical

cancer is curable in early stages, the prognosis for
advanced stage disease is poor.®

Cervical cancers arise from precursor lesions i.e.

squamous intraepithelial lesions which is closely
associated with infection by HPV subtypes 16, 18, 31, 13,
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33 and 51. Genetic alterations like abnormal expression
of oncoproteins may play a key role in the pathogenesis
of this tumor. Study of these oncoproteins may offer
target for potential anticancer therapies.*

The protooncogene ERBB2 (formerly c-erb-B2 or
Her2neu) is located on chromosome 17 at 17q11.2-q12
and encodes for a cellular transmembrane protein (erb-
b2) which has a molecular weight of 185kD. It has
tyrosine kinase activity and has been implicated in the
regulation of cellular growth and proliferation.*> The
activating alteration of ERBB2 gene which lead to human
cancer is gene amplification leading to overexpression of
Her2neu oncoprotein.*

Current standard of cancer therapy is receptor-mediated
tumor targeted radiotherapy and chemotherapy, which is
based on the delivery of therapeutically relevant drugs
directly to disseminated tumor cells, with hopefully
minimal damage to normal tissues. The presence of
Her2neu receptors have been associated with accelerated
tumor progression and therapeutic resistance for several
types of malignancies viz breast and gastric carcinoma.
Application of Trastuzumab drug, which is a humanized
monoclonal antibody has shown higher response and
improved survival.* The causal relationship of Her2neu
receptor network to disease progression and resistance to
therapy may provide a rationale for therapeutic
intervention.’

The present study was carried out with the aim to
evaluate the expression of Her2neu in squamous cell
carcinoma of cervix in relation to tumor characteristics
and to compare the expression with normal control
subjects.

METHODS

The study was conducted over period of one year (March
2014 to March 2015). All the consecutive total
hysterectomy cases of squamous cell carcinoma of the
uterine cervix were included in the study. Squamous cell
carcinoma diagnosed on cervical punch biopsy or
cervical conisation surgery were excluded from the study
group. Paraffin embedded tissue blocks from selected 30
cases with squamous cell carcinoma were obtained. For
control group 20 age matched cases of normal cervix
removed for lesions other than that related to cervix (like
leiomyoma) were taken. Cervix with feature of chronic
cervicitis or any dysplasias were excluded from the study.
Clinical details of the patients were retrieved from the
records. Clinical staging of the tumor cases was done
using the International Federation of Gynecology and
Obstetrics (FIGO) staging system for cervical tumors.?

Sections were stained by haematoxylin and eosin staining
for histological examination. Squamous cell carcinoma
cases were graded as per the modified Broder system on
the basis of keratinization, cellular atypia and mitotic
activity into well-differentiated, moderately differentiated
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and poorly differentiated squamous cell carcinoma
(Figure 1).2

Immunohistochemical staining was done on 5-um tissue
sections taken on poly-L-lysine coated slides. Her2neu
immunostaining was done using polymer-HRP (Horse-
raddish peroxidase) detection kit, (Biogenex, USA).
Section from previously reported case of carcinoma
breast with positive expression of Her2neu was used as
control. Her2neu expression was scored as positive or
negative based on the American Society of Clinical
Oncology and the College of American Pathologists
(ASCO/CAP) scoring system for Her2neu.” The Chi-
square test was used to compare and find association
between the variables. Student t-test was used to compare
the variable between cases and controls. Statistical
analysis was done using the IBM SPSS 23 (IBM,
Armonk, NY, USA) software and a p value of <0.05 was
considered significant.

RESULTS

The mean age of the study group was 48.13+7.81 years
and that of control group was 44.00£7.52 years.

Distribution of cases according to tumor characteristics is
shown in Table 1. The tumor size was < 4cm among
53.3% and >4 cm 46.6% of the cases. Moderate tumor
grade was observed among 66.7% of the cases. The
lymph node metastasis was present in 46.5% of the cases.
FIGO stage IB1 was seen in 53.3% of the cases.

Table 1: Distribution of cases according to
tumor characteristics.

Tumor size in cms

<4 16 (53.3)
>4 14 (46.6)
Tumor grade

Well differentiated 4 (13.3)
Moderate 20 (66.7)
Poor 6 (20.0)
Lymph node Metastasis

Positive 10 (33.3)
Negative 20 (66.7)
TNM stage

T1bl NO MO 16 (53.3)
T1b2 NO Mx 4 (13.3)
T1b2 N1 Mx 10 (33.3)
FIGO stage

IB1 16 (53.3)
1B2 4 (13.3)
1B 10 (33.3)

Her2neu expression was compared between cases and
controls (Figure 2 and 3), and it was found to be positive
in 23.3% of tumor and negative in 76.6% cases of the

Volume 8 - Issue 8 Page 3251



Yadav SK et al. Int J Reprod Contracept Obstet Gynecol. 2019 Aug;8(8):3250-3254

study group, while Her2neu was positive in 15% and
negative in 85% of the controls. This difference in
expression of Her2neu between cases and controls was
statistically insignificant (p value 0.46).

Table 2: Comparison of HER2neu expression with
tumor size and grade.

HERZneu expression  gpmarS1Z8 p-
<4cm  >4em [l

Positive (n=7) 5 2 .

Negative (n=23) 11 12 )

!Chi-square test

Among the study group, correlation of tumor size, tumor
grade, lymph node status and FIGO stage with expression
of Her2neu was done. We did not find any association of
HER2neu with size and grade of the tumor (Table 2 and
3).

Table 3: Comparison of HER2neu expression with
histological grade.

HER2neu Histological grade p-
expression Well Moderate Poor | &l
Positive (n=7) 2 5 0 017
Negative (n=23) 2 15 6 '

!Chi-square test

Out of the Her2neu positive cases in study group,
majority (71.4%) were in stage IB1. While, out of the
Her2neu negative cases 47.8% were in stage 1B1 and
43.4% were in stage 111B. However, this difference in
distribution of the cases was statistically not significant.
Her2neu expression was not found to be associated with
the FIGO stage (Table 4).

Table 4: Comparison of FIGO stage with HER2neu

expression.
HER2neu FIGO stage p-
expression 1B1 IB2 B
Positive (n=7) 5 2 0

Negative (n=23) 11 2 10 0.07

IChi-square test

Table 5: Comparison of HER2neu expression scores
according to lymph node metastasis.

HER2neu mph node metastasis

expression Present Absent
Positive (n=7) 0 7
Negative (n=23) 10 13 0.021

1Chi-square test

Lymph node metastasis was present in 10 (33.3%) cases
while 20 (66.6%) were negative. None of the cases with
lymph node metastasis showed Her2neu positivity.
However, out of 20 cases without lymph node metastasis
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7 cases showed positive Her2neu expression. We found
that Her2neu positivity was associated with status of
lymph node metastasis (Table 5).

Figure 1: Photomicrograph showing well
differentiated (A, H and E, 400x), moderately
differentiated (B, H and E, 100x) and poorly

differentiated (C, H and E, 400x) squamous cell
carcinoma of uterine cervix.

A
Figure 2: Photomicrograph showing Her2neu staining

in normal cervical epithelium A: negative Her2neu
staining, B: Positive Her2neu staining (DAB, 100x).

A

7

AT

Figure 3: Photomicrograph showing Her2neu staining
in moderately differentiated squamous cell carcinoma
of uterine cervix A: negative Her2neu staining, B:
Positive Her2neu staining (DAB, 100x).

DISCUSSION

Cervical cancer is one of the most prevalent cancers
among Indian females and is a significant cause of
morbidity and mortality among women.? Presently,
oncogene ERBB2 is thought to be related with various
malignant lesions viz. breast and gastrointestinal
cancers.” Mutation in ERBB2 gene leads to the
overexpression of the Her2neu oncoprotein, which makes
the basis of detection by immunohistochemistry.'® Many

Volume 8 - Issue 8 Page 3252



Yadav SK et al. Int J Reprod Contracept Obstet Gynecol. 2019 Aug;8(8):3250-3254

studies have shown that, this oncogene may serve as
excellent target for the development of anti-cancer drugs
against ERBB2 expression.!!

In the available literature on expression of Her2neu in
carcinoma of cervix, there are conflicting results. Present
study was done to compare the expression of Her2neu
oncoprotein using immunohistochemistry in of squamous
cell carcinoma cervix and to find its correlation with the
various prognostic factors. In our study, Her2neu
expression was positive in 23.3% cases in the study
group, while it was negative in the 76.6% cases. In the
control group, the cervical epithelium shows Her2neu
immunoexpression in the 15% cases, while it was
negative in 85% controls. Similar to our study, in the
study by Rosty et al!> There was positive
immunolabelling in 29% of the tumor cases, while 71%
cases were found to be negative in Her2neu expression.

In a study by Califano et al.* Her2neu staining was
positive in 38% cases of squamous cell carcinoma.
Chavez-Blanco et al.'®* showed that only 1 out of 35
cervical cancer cases showed Her2neu overexpression.
They also found that two out of four recurrent tumors that
were negative at the time of primary diagnosis became
Her2neu positive. Gupta et al, found increased expression
of Her2neu in 63% cases of cervical cancers, however
only 24% (18 out of 75) cases having 3+ intensity could
be labelled as positive for overexpression.* In
concordance to present study, they also found that 29%
(14/48) cases of squamous cell carcinoma had 3+
positivity for He2neu. Nevin et al, found that 45.5% cases
of squamous cell carcinoma were positive for Her2neu
overexpression.®

In present study, we also compared the Her2neu immuno
expression with various tumor characteristics and
prognostic factors like size, nodal metastasis and FIGO
stage.

We found correlation between Her2neu expression and
FIGO stage of the tumor. We found that Her2neu
immunoexpression was more prominent in early stages of
the tumor than in advanced stage. Similar to our findings,
Califano et al, found higher expression of Her2neu in
stage | and Il as compared to more advanced stages, only
14% cases of stage Il and no case in stage IV showed
Her2neu overexpression.* In contrast to our study, Gupta
et al, found significant correlation between Her2neu
expression and higher clinical stage.’* This may be due
different relative proportion of early stage tumors than
advanced stage tumors.

In present study, we found that the Her2neu expression
was negative in all cases with nodal metastasis. However
in contrast to our finding, Gupta et al, found significantly
higher expression of Her2neu in tumors with nodal
metastasis.!* They found that out of 11 cases with nodal
metastasis 90.9% were Her2neu positive, while out of 26
node negative cases, only 34.6% were positive for
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Her2neu expression. Nevin et al, found that Her2neu
expression was positive in 45.5% cases of squamous cell
carcinoma with nodal metastasis, while only 35.6% node
negative cases showed Her2neu positivity.> They also
found that 16.7% cases node positive adenosquamous
carcinoma and 100% cases of node positive
adenocarcinoma showed positive Her2neu expression.

We did not find any correlation of Her2neu expression
with tumor size and tumor grade. These finding were in
concordance with the findings of Califano et al.*
However, Gupta et al, found that Her2neu expression was
significantly  higher in  moderately and poorly
differentiated tumors than well differentiated tumors.
This difference in the result might be due to
heterogenicity of tumors of some technical problem in
antigen retrieval in some higher grade tumor.

The present study, suggests that a good number of cases
of squamous cell carcinoma of cervix show Her2neu
overexpression and availability of targeted monoclonal
antibody cancer therapy against Her2neu i.e. trastuzumab
may potentially be used against tumors with its
overexpression.

The findings of present study might be limited by its
small sample size; however, it is suggested that a more
extensive study having a larger sample size might be
needed to validate the findings of present study.

CONCLUSION

In conclusion, present study suggests that Her2neu
immunoexpression is variable across various categories
of squamous cell carcinoma of uterine cervix. Her2neu
positivity might be negatively associated with lymph
node metastasis. However, a more comprehensive study
encompassing various factors related to Her2neu
overexpression is required to validate these results.
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