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Abstract 

Background: 
The most frequent malignancy in Indian women is uterine cervix cancer. According to the clinical 

stage of the tumour and the surgical findings, surgery is the primary mode of treatment, coupled with 
radiation and chemotherapy. Despite the use of cisplatin-based combination treatment, patients with 
advanced or recurring illness have a poor prognosis. In order to replace or supplement the present 
therapy for these patients, it is becoming more and more important to identify novel therapeutic 
targets. The goal of the current investigation was to determine whether Her-2/neu expression was 
present. 

Methods: 
In this investigation, 81 cervical specimens were used. These cases included squamous cell carcinoma 

and adenocarcinoma diagnoses. BioGenex monoclonal mouse anti-human HER-2/neu Receptor IgG1 
antibody was used for HER-2/neu immunostaining. 

Results: 
Malignant lesions showed higher expression of HER-2/neu compared to premalignant lesions. Addi- 

tionally, there was a correlation between staining intensity and lymph node metastasis, clinical stage, 
and malignant tumour grade. 

Conclusion: 
Oncoprotein HER-2/neu overexpression has been linked to aggressive biological behaviour, a poor 

prognosis, and the propensity for metastatic spread. 
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1. Introduction: 

In the world-wide distribution of cancer among 
females “Cervical cancer / Cancer Cervix” ranks 
the fourth most common malignancy in the in- 
cidence and mortality [1]. The Global burden 
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can be well appreciated from the figures that, in 
2018 the number of new cases of carcinoma cervix 
was 569847 and the resultant deaths was 311365 
[1]. In developing country like India Carcinoma 
of uterine cervix is the 2nd most prevalent can- 
cer and ranks 3rd in mortality from cancer [2]. 
The incidence rate of carcinoma cervix in India 
is 9 to 44 per 100,000 women [3]. As the current 
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treatment modalities are failing to cure locally ad- 
vanced disease, the necessity of development of a 
molecular targeted therapy to improve the out- 
come in such cases arises [4]. The c-erbB-2 proto- 
oncogene, also called HER-2/neu, is located on 
Chromosome 17q21 which encodes 185kDa trans- 
membrane glycoprotein with tyrosine kinase ac- 
tivity. Overexpression leads to constitutive acti- 
vation of tyrosine kinase residues [5]. The epider- 
mal growth factor receptor (EGFR/HER) family 
of receptors has been associated with aggressive 
biological behavior and metastatic potential [6]. 
The established role of Her2/neu status evalua- 
tion in treating the subset of Her2/neu positive 
breast cancers with targeted molecular treatment 
using Transtuzumab has invoked researchers to 
study its role in other malignancies including cer- 
vical carcinomas. The expression of HER family 
members in gynecological cancers and their rela- 
tionship with disease stage, grade and response to 
treatment remains controversial [7]. The present 
study was undertaken to assess the relationship 
of Her2/neu expression with other prognostic pa- 
rameters in cervical malignancies. 

 
1.1. Aims & Objectives: 

The present study was conducted with an aim 
to study the expression pattern of Her2/neu in 
the various pre-malignant and malignant lesions 
of the uterine cervix by immunohistochemistry 
and to assess its relationship with other prognos- 
tic parameters like tumor type, histological grade, 
parametrial involvement & lymph node involve- 
ment. 

 
2. Materials & Methods: 

 
A cross sectional prospective study of 2 years 

duration was conducted in the Department of 
Pathology, MKCG MCH Brahmapur, Odisha, In- 
dia after obtaining the approval of the Institu- 
tional Ethical Committee. This study was con- 
ducted between May 2020 to May 2022 with a 
sample size of 81 patients. Inclusion criteria was 
all types of biopsy samples from cervix received 
in the department. Exclusion criteria was lack of 

informed consent and patients with recurrent car- 
cinoma cervix. Detailed clinical history & exami- 
nation findings along with other relevant investi- 
gation findings were recorded in each case. Rou- 
tine H&E slides were evaluation and the diagnoses 
were recorded. Her2/neu status was evaluated by 
using IHC using DakoHercept test polyclonal an- 
tibody.Her2/neu expression was graded as per the 
ASCO/CAP guidelines 2014: 

 
 

 

 
Statistical analysis was done using SPSS ver- 

sion 18 and a p value of <0.05 was considered to 
be significant. 

2.1. Observations: 

In the present study, maximum number of cases 
were recorded between 41 to 60 years accounting 
for 63 cases [77.78%]. 

 

 
 

Present study observed a prevalence of carci- 
noma cervix in the postmenopausal age group ac- 
counting for two-third cases i.e. 54 cases. 
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The clinical presentation at diagnosis were var- 
ied with bleeding per vaginum being the most 
common manifestation found in 39 cases [48.14%]. 

 

 
 

Premalignant lesion i.e. CIN was diagnosed 
in 11 cases [13.58%] and malignancy in 70 cases 
[86.42%]. Of the malignant cases Squamous cell 
carcinoma was commonest accounting for 58 cases 
[82.86%]. 

 

 
 
 
 

 
Premalignant lesion i.e. CIN was diagnosed 

in 11 cases [13.58%] and malignancy in 70 cases 
[86.42%]. Of the malignant cases Squamous cell 
carcinoma was commonest accounting for 58 cases 
[82.86%]. 

Majority of the squamous cell carcinomas 
were graded histopathologically to Grade 2 i.e. 
moderately differentiated, 40 cases [68.96%]. 

Similarly, majority of adenocarcinomas were 
graded histopathologically to Grade 2 i.e. mod- 
erately differentiated, 9 cases [75%]. Not a single 
case of poorly differentiated adenocarcinoma was 
encountered in the study. 

In the 70 cases of Warthim’s resection for 
carcinoma cervix, 25 cases showed lymph node 
metastases accounting for 35.72% cases. 

Clinical staging was possible in 72 cases 
and Stage III was the most prevalent, 25 cases 
[34.72%] followed by Stage I & Stage II, 22 cases 
[30.56%] and 20 cases [27.78%] respectively. 

 

 

 
 

On evaluation of the Her-2/neu expression pat- 
tern it was observed that: [i] none of the CIN cases 
were found to be positive; [ii] among the SCC and 
Adenocarcinoma of cervix cases, there was signif- 
icantly higher expression of Her-2/neu, 66.66% in 
contrast to 31.03% in SCC cervix cases. 
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10 out of the total 11 cases of CIN are nega- 
tive for Her-2/neu expression and only one showed 
equivocal staining. None of the cases showed def- 
inite positivity. 

 

 

A statistically significant pattern of expression 
of Her-2/neu was observed in cases of SCC cervix 
that the rate of Her-2/neu positivity in inversely 
proportional to the degree of differentiation of the 
tumor as is evident from the facts that, [i] none 
of the well differentiated SCC cases were positive 
or equivocal; [ii] 25% cases of moderately differ- 
entiated SCC cases were positive and 32.5% cases 
were equivocal and [iii] 80% of poorly differenti- 
ated SCC cases were positive and rest 20% cases 
were equivocal in Her-2/neu expression. These 
observations are statistically significant. [p value 
– 0.004]. 

 
 

On evaluation of the Her-2/neu expression 
pattern it was observed that: [i] none of the 
CIN cases were found to be positive; [ii] among 
the SCC and Adenocarcinoma of cervix cases, 
there was significantly higher expression of Her- 
2/neu, 66.66% in contrast to 31.03% in SCC 
cervix cases. 

In cases of Adenocarcinoma of cervix, a Her- 
2/neu expression pattern similar to SCC cervix 
was observed i.e. the degree of expression was 
inversely proportional to the degree of differenti- 
ation with a limitation that there was no poorly 
differentiated case was encountered in the study. 
100% of well differentiated Adenocarcinomas were 
equivocal in Her-2/neu expression and 88.88% of 
moderately differentiated ones were positive for 
Her-2/neu expression, the remaining 11.11% cases 
of moderately differentiated type were  equivocal. 

 
 
 
 
 

 
 
 
 

When Her-2/neu expression pattern was core- 
lated with the stage at diagnosis, the present 
study observed that, the degree of expression was 
directly proportional to the stage of the disease 
i.e. as the stage advances the Her-2/neu positiv- 
ity also increases. This is evident from the facts 
that, [i] none of the Stage 0 cases showed positiv- 
ity; [ii] only 4.54% of Stage 1 cases were positive; 
[iii] the positivity shoots up to 30% for Stage 2 
cases, 64% for Stage 3 cases and 100% of Stage 
4 cases. The observations made are statistically 
significant [p value – 0.0001]. 
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On comparing the Her-2/neu expression pat- 

tern with lymph node metastasis status, the 
present study observed that the expression was 
statistically significantly higher for Her-2/neu 
positive status when the metastasis to lymph node 
is present, 68% cases with metastases showed pos- 
itivity in comparison to 20% positivity in the ab- 
sence of metastases [p value – 0.0004]. 

 

 

 

 
3. Discussion: 

Cancer of the uterine cervix, the most prevalent 
cancers among the Indian females is an important 
cause of morbidity and mortality among women 
[8]. It is more common in the perimenopausal 
age group. Among the malignant lesions of the 
cervix, squamous cell carcinoma is the most com- 
mon in its prevalence followed by adenocarcino- 
mas & adenosquamous carcinomas. Currently, 
extensive studies have been conducted on the ex- 
pression pattern of the oncogene, c-erb-2/HER-2, 

in the various tumors of the breast, ovary, en- 
dometrium, cervix, fallopian tube, etc [9]. The 
exact function of HER-2/neu gene product is still 
unknown, but it has been documented to have ty- 
rosine kinase activity and is thought to function as 
receptor for growth-regulating molecules. Over- 
expression and/or mutation of HER-2/neu results 
in quantitative and qualitative alteration in the 
membrane proteins which is the basis of its detec- 
tion [10, 11]. Many studies have suggested that 
amplification or over-expression of the oncogene 
might be a marker of poor prognosis in cancers of 
the ovary, endometrium, breast etc [12-14]. There 
have been reports in the literature that c-erbB-2 
over-expression correlates with reduced benefit of 
adjuvant therapy as in cases of carcinoma breast 
with tamoxifen therapy.[15,16] Many studies have 
convincingly shown that regression of c-erbB-2 
suppresses the malignant phenotypes of cancer 
cells. Over-expressing this oncoprotein, may serve 
as an excellent target for developing anti-cancer 
agents [17]. HER-2 overexpression can be esti- 
mated either by detection of gene amplification 
by fluorescent in situ hybridization (FISH) or im- 
munohistochemical method. Intensity of HER-2 
expression is graded as 0,1+,2+ & 3+ according 
to the 2014 ASCO/CAP guidelines. Some au- 
thors stress that the cases with moderate inten- 
sity (2+) staining require complementary FISH, 
to verify gene amplification. This combination is 
not necessary for low (0 / 1+) or high (3+) grades 
of immunohistochemical stain because the corre- 
lation with gene amplification status is acceptably 
high [18]. 

The mean age at presentation in the present 
study for CIN cases was 43 years (37 – 51 years) 
and the same for invasive malignancies was 55.04 
years (43 – 72 years). Similar finding i.e. the 
mean age at presentation in cases of CIN and in- 
vasive malignancy was observed to be 49years & 
53.75 years in the study conducted by Wyatt et 
al [10]. 

The commonest histological subtype encoun- 
tered in the present study was SCC cervix (71.6% 
cases) followed by Adenocarcinoma of cervix 
(14.82% cases) and CIN (13.58% cases). Most of 
the studies have observed a similar prevalence of 
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histological subtypes except the study of Joseph 
et al who found a higher prevalence of CIN in 
their study. 

On assessing the prevalence of histological 
grade of the SCC of cervix cases, the present study 
found Moderately differentiated tumors are the 
most prevalent (68.9%) type followed by Poorly 
differentiated (17.3%) ones and Well differenti- 
ated (13.8%) ones. This observation is concordant 
with most of the studies except that of Joseph et 
al, which observed a higher prevalence of Poorly 
differentiated type as given in the table below. 

However, in case of Adenocarcinoma of cervix 
the prevalence of degree of differentiation in the 
present study was 75% for Moderately differenti- 
ated tumors and 25% for the Well differentiated 
ones. However, the studies of Joseph et al and 
Sarwade et al observed an equal prevalence of Well 
differentiated and Moderately differentiated types 
of adenocarcinoma of cervix. 

Metastatic spread to lymph node was noted 
in 35.71% cases of cervical carcinomas and rest 
64.29% were negative for metastases in the 
present study. This observation is concordant 
with the other studies as depicted below. 

Most tumors were at Stage 3 at the time of di- 
agnosis and Stage 4 is the least prevalent stage 
in the present study. The observations by various 
other studies are variable in the most prevalent 
Stage at diagnosis but all agreed that Stage 4 is 
the least prevalent stage at diagnosis. These ob- 
servations were as depicted below. 

None of the CIN cases showed positivity for 
Her-2/neu expression in the present study and 
90.9% cases were definitely negative (0/1+) and 
only 9.1% were equivocal in expression. These ob- 
servations are concordant with most of the other 
studies as depicted in the table below. How- 
ever, the study of Joseph et al showed 30% cases 
of CIN showing equivocal expression pattern for 
Her-2/neu. 

In cases of SCC of cervix 31.04% cases showed 
3+ expression pattern for Her-2/neu followed by 
2+ score in 25.86% cases, 1+ score in 22.41%cases 
and 0 in 20.69% cases in the present study. Other 
studies have differences in their observation for 
the same as depicted in the table below. 

Similarly in cases of adenocarcinoma of cervix 
66.67% cases showed 3+ expression pattern for 
Her-2/neu followed by 2+ score in 33.33% cases, 
1+ score and 0 score was not at all observed in the 
present study. Other studies differ significantly in 
their observation for the same as depicted in the 
table below. 

In the present study the score of Her-2/neu ex- 
pression increased inversely with the degree of dif- 
ferentiation of the SCC cervix cases, evident from 
the fact that,  3+ positivity was  noted in 80%  
of poorly differentiated SCCs, 25% of moderately 
differentiated ones and none of the well differen- 
tiated ones. This observation is concordant with 
most of the studies except that of Sarwade et al 
in which the rate was high for moderately differ- 
entiated ones, as depicted in the table below. 

In the present study the score of Her-2/neu ex- 
pression increased inversely with the degree of dif- 
ferentiation of the Adenocarcinoma of cervix cases 
and it is evident from the fact that, 3+ positivity 
was noted in 88.89% of moderately differentiated 
ones, in none of the well differentiated ones. This 
observation is concordant with most of the stud- 
ies but that of Sarwade et al showed a different 
percentage, as depicted in the table below. 

Most of the studies including the present study 
observed that Her-2/neu positivity rate increases 
when there is presence of lymph node metastasis 
except that of Sarwade et al. The observations of 
all the studies are depicted in the table below. 

Similar to lymph node status, most of the stud- 
ies including the present study observed that Her- 
2/neu positivity rate increases with the advanced 
stage of the disease at diagnosis. The observa- 
tions of all the studies are depicted in the table 
below. 

 
 
4. Limitation: 

 
A limited sample size is one of the study’s draw- 

backs. Premalignant lesions in particular have a 
tiny sample size, therefore most of the evidence 
is limited to studying trends and has not been 
confirmed statistically. 
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Correlation of prevalence of Histological subtypes 

Histological Present Gupta et Joseph et Sharma et Sarvade et 

types study (%) al (%) al (%) al (%) al (%) 

Benign lesions - 25 - - 10 
CIN 13.58 10 29.41 - 8 
SCC 71.6 48 58.83 72 60 
Adenocarcinoma 14.82 13 11.76 12 20 
Adenosquamous- - 4 - 16 2 
carcinoma      

 

 

Correlation of Tumor grade of Squamous cell carcinoma 

Histological grade Present 

study 

Gupta et 

al 

Joseph et 

al 

Sharma et 

al 

Sarvade et 

al 

Well differentiated 13.8 10.42 15 16.7 16.66 
Moderately 68.9 68.75 25 44.4 53.33 
differentiated      

Poorly differentiated 17.3 20.83 60 38.9 30 

 

 

Correlation of Tumor grade of Adenocarcinoma 

Tumor grade Present study (%) Joseph et al (%) Sarvade et al (%) 

Well differentiated 25 50 50 
Moderately differentiated 75 50 50 
Poorly differentiated 0 0 0 

 

 

Correlation of Lymph node metastases 

Lymph node Present study Gupta et al Joseph et Sharma et al Sarvade 

status (%) (%) al(%) (%) et al 

Positive 35.71 21.54 37.50 24 31.71 
Negative 64.29 58.46 62.50 76 68.29 
Not available - 20.00 - - - 

 

 

Correlation of Stage at 

Stage Present study 

diagnosis 

Gupta et al15
 

 
Joseph et 

 
Sharma et al 

 
Sarvade et al 

(%) (%) al(%) (%) (%) 

0 13.58 13.33 - - - 
I 27.17 38.67 12.5 47.36 39.02 
II 24.69 24.00 45.8 31.58 29.26 
III 30.86 21.33 29.2 10.53 24.39 
IV 03.70 2.67 12.5 10.53 7.31 
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Correlation of Her-2/neu expression in cases of CIN 

Her-2/neu Expression in Present Gupta et al Joseph et Sarvade et al 

cases of CIN study(%) (%) al(%) (%) 

0 45.45 40 30 100 
1+ 45.45 50 40 0 
2+ 9.1 10 30 0 
3+ 0 0 0 0 

 

 

 

Correlation of Her-2/neu expression in cases of SCC 

Her-2/neu Expression in Present Gupta et al Joseph et Sarvade et al 

cases of SCC study(%) (%) al(%) (%) 

0 20.69 45.83 0 43.33 
1+ 22.41 10.42 10 26.66 
2+ 25.86 14.58 35 20 
3+ 31.04 29.17 55 10 

 

 

 

Correlation of Her-2/neu expression in cases of Adenocarcinoma 

Her-2/neu Expression in 

cases of Adenocarcinoma 

Present 

study(%) 

Gupta et 

al (%) 

Joseph 

et al(%) 

Sharma 

et al (%) 

Sarvade 

et al (%) 

0 0 15.38 0 0 40 
1+ 0 23.08 0 100 40 
2+ 33.33 30.77 50 0 20 
3+ 66.67 30.77 50 0 0 

 

 

 

Correlation of Her-2/neu expression in different histological grades of 

SCC 

Histological 

grade 

Gupta et 

al (%) 

Joseph et al 

(%) 

Sharma et 

al 

Sarvade et 

al (%) 

Present 

study (%) 

 PresenAt b- 

sent 

0 1+ 2+ 3+ Pos- 

itive 

Neg- 

ative 

0 1+ 2+ 3+ 0 1+ 2+ 3+ 

Well 
differentiated 
Moderately 

- 100 

 
54.55 45.45 

- 33.3366.67- 

 
- 20 20 60 

33.3 

 
62.5 

66.7 

 
37.5 

60 40 

 
37.5 25 

- - 37.5 62.5 - - 

 
25 12.5 22.5 20 32.5 25 

differentiated       

Poorly 
differentiated 
P value 

80 

 
<0.05 

20 - - 33.3366.6771.4 

 
0.165 0.52 

28.6 44.4 22.2 22.2 11.1 - - 20 80 

 
0.935 0.0004 
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Correlation of Her-2/neu expression in different histological grades of 

Adenocarcinoma 

Histological grade Joseph et al 

(%) 

Sarvade et al 

(%) 

Present study 

(%) 

0 1+ 2+ 3+ 0 1+ 2+ 3+ 0 1+ 2+ 3+ 

Well differentiated - - 100 - 60 40 - - - - 100 - 
Moderately differentiated - - - 100 20 40 40 - - - 11.11 88.89 
Poorly differentiated - - - - - - - - - - - - 
P value 0.0182 0.46  0.0182  

 

Correlation of Her-2/neu expression with Lymph node status 

 Present Sarvade et al Joseph et al Gupta et al Sharma 

study(%) (%) (%) (%) et al 
 (%) 

0 1+ 2+ 3+ 0 1+ 2+ 3+ 0 1+ 2+ 3+ PresentAb- +ve - 

sent ve 

Present 0 12 20 68 23.07 30.76 23.07 23.07 0 0 33.33 66.67 92.86 7.14 50 50 
Absent 26.67 22.22 31.11 20 50 32.14 17.85 0 0 13.33 40 46.67 52.63 47.37  

Not ex- - - - - - - - - - - - - 61.54 38.46 - - 
amined   

P value 0.0004 0.107 0.577 <0.05 - 

 

Correlation of Her-2/neu expression with Stage of the tumor at diag- 

nosis 

Present 

study(%) 

0 1+ 2+ 

 

3+ 

Sarvade et al(%) 

 
0 1+ 2+ 3+ 

Joseph 

al(%) 

0 1+ 

 

2+ 

et 

 
3+ 

Gupta et 

al(%) 

PresentAb- 

Sharma 

et al(%) 

+ve -ve 
      sent  

0 45.45 45.45 9.1 0 - - - - - - - - 60 40 - - 
I 40.90 36.36 18.18 4.54 56.25 37.5  6.25  0 0 0 33.33 66.67 48.28 51.72 11.11 88.89 
II 10 15 45 30 36.36 27.28 36.36 0 0 9.1 45.45 45.45 72.22 27.78 66.7 33.3 
III 4 8 24 64 30 30 30 10 0 14.3 42.85 42.85 87.5 12.5 50 50 
IV 0 0 0 100 33.33 0 0 66.67 0 0 0 100 100 0 100 0 
P 
value 

<0.0001 0.073 0.71 <0.05  0.043 

 

5. Recommendation: 

 

 
 

The data on the subject is insufficient, even for 
meta-analysis and pooled analysis, hence addi- 
tional research with a bigger sample size is rec- 
ommended. 

6. Conclusions: 

In the recent years there has been an outstand- 
ing advance in cervical diagnosis and management 
leading to earlier detection and effective treat- 
ment. This has resulted in improved quality of life 
with significant decline in cervical cancer deaths. 
Prognosis and management of cervical cancer are 
influenced by classic variables such as histological 
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• 

• 

• 

• 

type, tumor grade, lymph node status &stage of 
the disease at the time of diagnosis, the predic- 
tive factors include Her-2/neu status, CK-7 ex- 
pression, HPV status, RAS oncogenes, P53 etc. 
The present study analyzed the Her-2/neu expres- 
sion status with other prognostic factors in cervi- 
cal carcinoma and concludes that: 

The intensity of Her-2/neu staining progres- 
sively increases with the increase in histological 
grade of the lesions & higher clinical stage at the 
time of presentation. 

Her-2/neuexpression was statistically not sig- 
nificant in cases of CIN. 

Her-2/neuexpression was relatively higher in 
cases of Adenocarcinoma of cervix as compared to 
SCC cervix. 

Because of the higher expression of Her- 
2/neuin moderately differentiated type of adeno- 
carcinoma, Herceptin can be used as a targeted 
therapy in these cases. 
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