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Expression of Her2/neu receptor in carcinoma gallbladder 
correlates significantly with advanced tumor stage
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Abstract

Aims: Overexpression of Her2/neu is associated 
with increased disease recurrence and worse 
prognosis in many cancers. The aim of this 
study was to correlate Her2/neu positivity with 
the histopathological features in carcinoma 
gallbladder. Methods: This study was conducted 
on 54 cholecystectomy specimens of carcinoma 
gallbladder in a superspecialty referral center 
from January 2007 to July 2011. A gross 
evaluation of tumor, study of histopathology 
and immunohistochemical staining was done for 
Her2/neu. The relative frequency of Her2/neu 
positivity was scored and correlated with other 
histological prognostic parameters of the tumor. 
Results: Maximum cases in our study were in 
stage T2 at the time of diagnosis and most of 
them were moderately differentiated carcinoma. 
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Her2/neu was strongly positive in five cases 
(9.25%) of gallbladder cancer and 14 cases 
(25.92%) showed moderate positivity. There 
was a lot of heterogeneity in the expression 
of Her2/neu showing 1+ and 2+ positivity in 
different areas. No correlation was seen between 
immunohistochemical staining pattern and 
tumor grade, but frequency of Her2/neu positive 
cases was highest in advanced stage (p = 0.042).
Conclusion: Her2/neu expression occurs in 
gallbladder cancer, especially in advanced stage 
disease and its therapeutic targeting seems 
promising. 
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iNTRODUCTION

Gallbladder cancer (GBC), the most common biliary 
malignancy, was first described in 1777 by a Viennese 
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researcher Maximilian de Stoll [1]. Its incidence parallels 
the prevalence of gallstone disease; large and long-
standing gallstones being associated with a higher risk 
of GBC [2]. It has a very poor prognosis with only about 
32% five-years survival rate for lesions confined to the 
gallbladder mucosa that drops to about 10 percent, 
for more advanced stages. Gallbladder cancer is very 
common in Chile, Northern India, Japan and Korea [3]. 
Adenocarcinoma accounts for 80–90% of cases. There 
are a number of risk factors that may increase the chances 
of developing gallbladder cancer that include gallstones 
and inflammation, polyps, porcelain gallbladder, obesity 
and Salmonella typhi infection of gallbladder [4]. Her2/
neu (also known as Erb B-2) stands for “Human Epidermal 
growth factor Receptor 2. Overexpression of this receptor 
in breast cancer is associated with increased disease 
recurrence and worse prognosis [5]. Overexpression also 
occurs in other cancer such as ovarian cancer,  stomach 
cancer, and biologically aggressive forms of uterine 
cancer, such as uterine serous endometrial carcinoma [6–
8]. There are few but conflicting reports dealing with the 
clinical significance of expression of Her2/neu in GBC. 
Moreover, reported immunohistochemical (IHC) over 
expression ranges from 5–70% in GBC [9–13]. The aim 
of this study was to correlate Her2/neu positivity with the 
histopathological features in carcinoma gallbladder. 

MATERIALS AND METHODS

Material comprised of resected specimens of 
carcinoma gallbladder examined in the Department of 
Pathology, Sir Ganga Ram Hospital, New Delhi (India) 
from January 2007 to July 2011. This study included both 
retrospective as well as prospective components. The 
study comprised of 54 cases of GBC found during this 
period out of 1851 cholecystectomy specimen. A gross 
evaluation of tumor was done in the resected specimens. 
After the preliminary study of all Hematoxylin and Eosin 
stained sections, IHC staining was done for Her2/neu 
in malignant tumor along with non-tumorous area. The 
relative frequency of Her2/neu positivity was scored and 
correlated with other histological prognostic parameters 
of the tumor. Areas that were not involved by the tumor 
were also studied for Her2/neu and external positive and 
negative controls were put while performing IHC staining 
in each batch. Controls were taken from the known 
cases of the breast specimen. Her2/neu was graded as 
per criteria defined by the American Society of Clinical 
Oncology and the College of American Pathologists [14].

The data thus collected was compiled and analyzed 
using SPSS version 21 for Mac (IBM Corporation, 2012). 
Qualitative variables were expressed as proportions 
in percentages. The association between variables was 
calculated for 95% confidence intervals by using “chi 
square test”. A p-value < 0.05 was taken as significant. 
For quantitative data, mean and standard deviation was 
calculated. An approval for this study was obtained from 
the Institutional Ethical Committee.

RESULTS

Fifty-four cases in 1851 cholecystectomy specimens 
were diagnosed as carcinoma of gallbladder (2.9%). 
Out of these, 22 cases (1.1%) were diagnosed after 
cholecystectomy in routine histopathology without prior 
clinical diagnosis. Male to female ratio was 1:4.5 and the 
youngest patient was a 27-year-old female. Twenty-six 
patients (48%) had calculi in the gallbladder. Most of 
the cases (98%) were adenocarcinoma and only 2% were 
adenosquamous carcinoma.

Pyloric metaplasia, intestinal metaplasia and 
dysplasia were seen in 39 (72%), 32 (59%) and 24 cases 
(44.44%), respectively. Maximum cases in our study were 
in stage T2 at the time of diagnosis and most of them 
were moderately differentiated carcinoma. Carcinomas 
detected incidentally were mostly in the early stages 
of cancer (T1). Her2/neu was strongly positive (3+) in 

Figure 1: Photomicrograph showing strong and diffuse 3+ 
positivity of Her2/neu in Gallbladder Carcinoma (x100).

Figure 2: Photomicrograph showing focal 3+ Her2/neu 
positivity in a predominant 1+ area of gallbladder cancer (x100).
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five cases (9.25%) and moderately positive (2+) in 14 
cases (25.92%). There was a lot of heterogeneity in the 
expression of Her2/neu showing 1+ and 2+ positivity in 
different areas. No correlation was seen between IHC 
staining pattern and tumor grade (Table 1), but frequency 
of Her2/neu positive cases was highest in advanced stage 
(p = 0.042) (Table 2). 

DISCUSSION

Gallbladder cancer is the most common cancer of 
the biliary tract and has a particularly high incidence in 
Chile, Japan, and Northern India. Its incidence steadily 
increases with age and women are affected two to six 
times more often than men [3]. High incidence of GBC 
in our region and its poor prognosis necessitates a closer 
look at the molecular changes for evolving an effective 
early diagnostic and therapeutic strategy. Expression 
of HER2/neu has been intensively studied in different 
tumor entities and has led to the use of targeted therapy 
with specific inhibitors or antibodies of these receptors 
in colorectal, breast, lung as well as head and neck 
cancer. Its expression as potential therapeutic targets 
has been reported in various tumors [6–8]. For biliary 
tract carcinoma, data for HER2/neu overexpression 
have been presented in mostly small patient cohorts. Its 
overexpression and amplification has been found in a 

range between 5% and 76% in biliary tract cancers [9–
13]. Targeted therapy with the anti-HER2/neu antibody 
in breast cancer is effective when the HER2/neu receptor 
is overexpressed [5]. However, its study in gallbladder 
carcinoma is limited.

In the present study, histopathological examination of 
54 gallbladder carcinoma cases was done in our institute 
and it was correlated with Her2/neu IHC staining. The 
youngest patient in our study was 27 years and the oldest 
was 86 years. To the best of our knowledge, the youngest 
patient of carcinoma gallbladder reported in literature 
is a 15-year-old girl reported by Khandelwal et al. in 
their study of 150 cases of GBC [15]. The mean age of 
presentation in our series was 57.31 years. The maximum 
numbers of patients were in the seventh decade (33.33 %) 
followed by fifth decade (29.3%). 

The association between cholelithiasis and gallbladder 
cancer has been known since 1861. However, it is seen 
that only 0.5–1% of cases with gallstone disease develop 
carcinoma of gallbladder [16, 17]. In the study by Mohan 
et al. 1% of cholecystectomies performed for cholelithiasis 
showed early carcinoma [18]. We found 2.9% of 
gallbladder cancer out of a total of 1851 cholecystectomies, 
out of which 22 (1.1%) were incidental carcinoma. In our 
study, 26 patients (48 %) of gallbladder cancer had calculi 
in the gallbladder. 

Fifty-three of our cases (98%) were adenocarcinoma 
and one case (2%) was adenosquamous carcinoma. 

Table 1: Correlation of immunohistochemical staining with tumor differentiation

Differentiation  Negative 1+ 2+     3+ Total

Well differentiated 1 9 (one with focal 3+ 
positivity)

1 Nil (0%) 11

Moderately differentiated 7 4 12 4 (14.81%) 27

Poorly 
Differentiated

2 12 1 (with focal 3+ 
positivity)

 1 (6.25%) 16

Total 10 (18.51%) 25(46.29%) 14(25.92%) 5 (9.25%) 54

Table 2: Correlation of immunohistochemical staining with staging (p < 0.05)

Staging Negative 1+ 2+ 3+ Total

T1 1 9 (1 with focal 3+ 
positivity)

1 Zero 11

T2 7 13
13 (one with focal 
3+ positivity)

3(8.33%)
36

T3 2 3 Zero 2(28.57%) 7

Total 10 25 14 5(9.25%) 54
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Levin et al. [19] and Rajagopalan et al. [20] reported 
over 85–90% of gallbladder carcinoma histologically 
as adenocarcinoma in their studies. Twenty-two cases 
(41%) in our study were diagnosed incidentally. Out of 
which seven cases (32%) were in stage T1, twelve cases 
(55%) in stage T2 and three cases (13%) were in stage 
T3. On the other hand, out of 32 previously diagnosed 
cases of gallbladder carcinoma, 24 cases (75%) were in 
stage T2 and four cases (12.5%) each in stage T1 and 
T3. It reflects the fact that most of the cases diagnosed 
incidentally are in the early stages of cancer (T1). Shih 
et al. reported incidentally discovered GBC during 
cholecystectomy in 53 patients out of 107 patients of 
GBC (50%) at Johns Hopkins Hospital in a 10-year study 
period [21]. They concluded that patients who were 
found to have gallbladder carcinoma incidentally during 
cholecystectomy had a significant increase in survival 
when compared with those who were admitted electively 
with a known diagnosis. In our study, 36 (66.66%) of 
the cases were in stage T2; eleven (20.37%) in stage T1, 
and seven (13%) in stage T3. Memon et al. reported 61% 
gallbladder cancers in clinical stage IV, 22% in stage III 
and 17% in stage II at the time of presentation [22].

Her2/neu was strongly positive in five cases (9.25%) 
of gallbladder cancer in our study, out of which four were 
moderately differentiated adenocarcinoma and one was 
poorly differentiated adenocarcinoma. This finding was 
in accordance with the findings of Puhalla et al. who 
found expression of HER2/neu in 13% of the patients of 
GBC with IHC staining [23]. Similar IHC pattern was seen 
between the tumor cells and dysplastic cells. Adjacent 
normal mucosa was negative for Her2/neu staining in all 
except one case in our study. Kawamoto et al. reported 
positive overexpression of Her2/neu in GBC in 31.2% of 
specimens by IHC method [9]. 

Only few studies of overexpression of Her2/neu 
in gallbladder cancer have been reported from India. 
Chaube et al. investigated the role of Her2/neu in the 
carcinogenesis of gallbladder by IHC and found 25% 
of cases positive for Her2/neu expression [24]. In 
their study, positivity decreased with increasing grade 
of gallbladder carcinoma. They have concluded that 
decreasing over expression of c-erbB-2 with increasing 
grade suggest that c-erbB-2 is likely to play a lesser role in 
tumor progression. In our study we did not find any such 
correlation. However, there seems to be some correlation 
of IHC staining pattern and tumor stage. There were 11 
cases in stage T1, 36 cases in stage T2 and 7 cases in T3 
stage. Out of these case 3+ positivity was shown by 2 
cases (28.57%) in stage T3; three cases (8.33%) in stage 
T2 and none in stage T1. Hence the frequency of Her2/
neu positive cases was highest in advanced stage (p = 
0.042). Study with larger number of cases is required to 
further substantiate this finding. 

In our study, one case each of well differentiated and 
a poorly differentiated tumor, showed sharply defined 3+ 
positivity adjacent to 1+ positive area. Also there were 
few cases in which focal 2+ positive areas were present 

adjacent to predominant 1+ positive area. This suggests 
that even in a single case of GBC, different staining 
patterns of Her2/neu can be seen which highlights the 
importance of adequate sampling of the tumor for Her2/
neu immunostaining. To the best of our knowledge, such 
a heterogeneous pattern of immunostaining of Her2/neu 
has never been reported in literature prior to this study.

Also equivocal IHC staining (2+) cases are an 
important part of the ongoing discussion. Next 
to IHC staining to evaluate Her2/neu protein 
overexpression, a second line gene amplification test 
is generally deemed necessary for these cases [25]. In 
a study done by Kawamoto et al. 26.7% of equivocal 
immunohistochemistry were fluorescent in situ 
hybridization (FISH) positive in GBC [9]. Hence, if we 
had done the gene amplification in equivocal cases (2+) 
of GBC, which included 14 cases (25.92%) in our study, 
the percentage of Her2/neu positivity would have gone 
still higher; however, it was not done as it was outside 
the protocol of the study. 

CONCLUSION

In view of aggressive nature of gallbladder carcinoma 
and lack of good therapeutics, there is an urgent need 
for identification of cancer specific cellular targets that 
form the basis of translational therapeutics in future. 
One of the important conclusions of our study is that as 
many cases of gallbladder cancer express Her2/neu, its 

therapeutic targeting seems to be promising.
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