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Abstract

Objective: Gallbladder cancer (GBC) is the most common biliary tract malignancy found worldwide with very
high incidence in North India especially Delhi region. It is characterized by poor prognosis and ineffective treatment
especially in advanced stage. The aim of this study was to evaluate EGFR and HER2/neu immunoexpression in
cancer patients and to correlate it with the clinicopathological parameters so as to identify GBC patients who can
benefit from targeted therapy. Methods: Present study was conducted in the Department of Pathology, Hamdard
Institute of Medical Sciences & Research, New Delhi. A total of 40 cases of Gallbladder carcinoma (GBC) were
evaluated for Immunohistochemical expression of EGFR and HER2/neu. Clinicopathological parameters of
GBC were studied and correlated with immunoexpression of EGFR and HER2 /neu. Result: The mean age of
the GBC patients was 55.9 years with 90% being females. On histopathology, 34(85%) cases were conventional
adenocarcinoma. The EGFR expression was positive in 29/40 cases (72.5%). It was significantly more positive
in poorly differentiated grade and advanced stages of gall bladder carcinoma (P<0.05). The expression of HER2/
neu was positive in 13/40 cases (32.5%). It was significantly more positive in well differentiated gall bladder
carcinoma (P<0.05). Immunoexpression of EGFR was inversely related with HER2/neu expression and this
association was statistically significant. Conclusion: Among GBC patients, EGFR expression and HER2/neu
expression was 72.5% and 32.5%, respectively. Significant EGFR expression was seen in poorly differentiated
and advanced stage cancers while significant HER2/neu expression was seen in well differentiated gall bladder
carcinomas. To conclude, these two markers HER2/neu and EGFR can be used as predictive and prognostic
markers respectively, with rationale to further explore the use of anti-HER2 and anti- EGFR therapy in gall
bladder cancer.
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Introduction

Gallbladder cancer is the most common and highly
lethal malignancy of the biliary tract worldwide. A very
high incidence of this cancer is reported from North India,
Chile, Japan and Korea roughly correlating with higher
incidence of cholelithiasis in these regions [1]. Relatively
lower incidence levels are seen in many western countries.
[2]. The worldwide occurrence of gallbladder cancer is
less than 2/100000 individuals, but this has been recorded

with extensive variance [3].

GBC is linked to various genetic factors, chronic
infection of gallbladder or/and environmental exposure to
specific chemicals, heavy metals, and many dietary factors
[1]. It shows non-specific symptoms, as a result diagnosis
is often missed or delayed. It also has the shortest median
survival time from the time of diagnosis. This poor
prognosis is due to an aggressive biological behaviour
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and lack of selective screening tests for early detection
resulting in delayed diagnosis at advanced stage.

Surgery is the only curative therapy for gallbladder
cancer. However, at diagnosis, less than 10% of the
patients are candidate for curative surgery [4]. The role
of adjuvant therapy in GBC is not well defined. Systemic
chemotherapy has shown modest survival benefit in the
management of advanced gallbladder cancer. However,
available cytotoxic drugs have poor response rate.

Currently, targeted therapy has limited role in the
management of gallbladder cancer. Common mutations
reported in gallbladder cancer are KRAS, EGFR, BRAF
and ERBB2/HER2-neu [5]. Early data suggests possible
benefit from blockade of the epidermal growth factor
receptor (EGFR) by the oral tyrosine kinase inhibitor
erlotinib or anti-EGFR monoclonal antibody cetuximab.
[6]. The role of HER2/neu expression in gallbladder
cancer and targeting this receptor in the management of
gallbladder cancer has also been an area of recent research.
There are very few reports in the literature especially in the
Indian context regarding EGFR and HER2/neu expression
in gallbladder carcinoma (GBC). Thus, our study aims to
explore the immunohistochemical expression of EGFR
and HER2/neu in gallbladder cancer patients and its
correlation with clinicopathological parameters so as
to identify their role as potential molecular targets for
diagnosis and treatment of GBC.

Materials and Methods

The present cross-sectional study was conducted in the
Department of Pathology, Hamdard Institute of Medical
Science and Research Hakeem Abdul Hameed Centenary
Hospital, New Delhi from June 2017 to August 2019.
Ethical clearance was taken from the Institutional Ethics
Committee.

A total of 40 cases of histopathologically diagnosed
Gallbladder carcinoma were included in the study.
Patients with any other associated malignancy or with
prior treatment in any form (surgery/radiotherapy/
chemotherapy) were excluded.

The resected cholecystectomy specimens were fixed
in 10% buffered formalin and tissue-embedded paraffin
blocks prepared using routine procedures. Haematoxylin—
eosin staining was done and various histopathological
parameters were evaluated. Staging of Gall bladder
carcinoma was done according to the TNM staging
system for carcinomas of the gallbladder of the American
Joint Committee on Cancer (AJCC) and the International
Union Against Cancer (UICC) (AJCC/UICC TNM, 7%
edition) [7].

Immunohistochemistry (IHC) for EGFR (Anti-human
EGFR rabbit monoclonal antibody, clone EP22, Master
Diagnostica, Spain) and HER2/neu (Anti-cERBB2 rabbit
monoclonal antibody, clone SP3, Master Diagnostica,
Spain) was performed according to the following
procedure:

IHC Procedure
Four to five-micron thick paraffin sections were taken

on poly-l-lysine coated slides. Following deparaffinization,
slides were placed in citrate buffer and antigen retrieval
done by heat method. After washing with distilled water
for one to two minutes, followed by tris buffer for one
minute, Peroxidase blocking was done using hydrogen
peroxide for fifteen minutes.

Slides were then incubated with Primary antibody
i.e. EGFR and HER2/neu respectively. Primary antibody
was put on the slides one by one and kept for 30 minutes
each. Slides washed with Tris buffer again for one to two
minutes. Slides were incubated with Secondary antibody
(HRP-conjugate) for another thirty minutes followed by
washing with buffer for one to two minutes. These slides
were incubated in freshly prepared chromogen DAB (3,
3’-diaminobenzidine tetra hydrochloride) for five minutes
and stopped with tap water. Slides were counterstained
with Harris Haematoxylin followed by washing and air
dried. Then the slides were mounted with DPX.

Immunohistochemical evaluation

Cell membrane staining was used to assess positivity
for both the markers. HER2/neu and EGFR positivity
was defined according to the CAP/ASCO (College of
American Pathologists/American Society of Clinical
Oncology) criteria for breast cancer, given their wide
acceptance in scientific literature.

Immuno-staining classification was based on staining
intensity & percentage of stained cells [8].

Interpretation and immuno-scoring

We divided the IHC reporting into 4 grades as follows:

IHC 0: No staining is observed or Membrane staining
that is incomplete and is faint/barely perceptible and
within < 10% of tumour cells.

IHC 1+: Incomplete membrane staining that is faint/
barely perceptible and within >10% of tumour cells.

IHC 2+: Circumferential membrane staining that is
incomplete and/or weak/moderate and within > 10% of
tumour cells or Complete and circumferential membrane
staining that is intense and within < 10% of tumour cells.

IHC 3+: Circumferential membrane staining that is
complete, intense, and within > 10% of tumour cells.

For the scoring of HER2/neu protein and EGFR
expression, only the membrane staining intensity and
pattern were evaluated. Score of 2+ and 3+ were taken
as positive.

Results

A total of 2084 cholecystectomy specimens were
received during the study period, out of which 40 cases
(1.6%) were histopathologically diagnosed as gallbladder
carcinoma. The age of the patients ranged from 21 to 86
years with mean age being 55.9 years. A strong female
preponderance was seen with 90% being females. There
was strong family history of GBC in 5 patients (12.5%
cases). The presenting symptoms were commonly nausea
(97.5%) followed by pain in right upper abdomen (77.5%).
Clinically, only 11 (27.5%) patients were preoperatively
diagnosed as carcinoma gall bladder and rest of the 29
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Table 1. Clinical Profile of Study Population

Characteristics Number of Percentage
cases (%)
Age
Mean + S.D. 55.5+13.1
Median 55
Gender distribution
Male 4 10
Female 36 90
Family History
Present 5 12.5
Absent 35 87.5
Presenting symptoms
Pain Right upper abdomen 31 77.5
Nausea 39 97.5
Vomiting 11 27.5
Dyspepsia 21 52.2
Loss of appetite 16 40
Weight loss 11 27.5
Fever 17 425
Obstructive Jaundice 2 5
Clinical Diagnosis
Carcinoma gall bladder 11 27.5
Incidental 29 72.5
Ultrasound findings
Stone
Present 40 100
Absent - -
Wall thickness
0-3 mm 13 325
>3mm 27 67.5

(72.5%) cases were diagnosed incidentally (Table 1).
On Ultrasound (USG), gallstones were present in all

the 40 cases of GBC and gallbladder wall was thickened

in 67.5% cases. Laparoscopic cholecystectomy was done

in 22 (55%) cases followed by open cholecystectomy in
11(27.5%) cases. In rest of the 7 cases, laparoscopy was
converted into open cholecystectomy due to adhesions or
difficult dissection. Per-operatively localized mass was
seen in only 7.5% cases.

On gross examination, gall bladder wall was thickened
in 72.5% cases with 50% of these cases showing diffusely
thickened wall. Histopathologically, 34 (85%) cases were
conventional adenocarcinoma (Figure 1A, B) with other
variants being papillary, adenosquamous, and squamous
carcinoma. Most of them were moderately differentiated
(57.5%) followed by well differentiated (30%) and poorly
differentiated in 12.5% of the cases. On pathological
staging, most of the cases were seen in stage pT1b (17
cases).Nodes were received in 16 out of 40 cases and were
positive in 18.8% cases. Liver bed was involved in 27.3%
cases. Out of 40 cases, perineural invasion was seen in
8 cases (20%) and lymphovascular invasion was seen in
12 cases (30%) (Table 2) In our study population, Early
(pT1a, pT1b) and advanced (pT2, pT3) stage disease were
noted in 57.5% and in 42.5%, cases respectively.

Immunohistochemistry was done with EGFR
and HER2/ neu on all 40 cases of GBC. EGFR
immunoexpression was present in 29 (72.5%) cases and
negative in 11(27.5%) cases. EGFR expression was more
in moderately (20 cases) and poorly (5 cases) differentiated
cancers (Figure 2A,B) with lesser expression in well
differentiated cancers thus showing a parallel increase with
the increase in histological grade and this association was
found to be significant(p=0.001) EGFR overexpression
was also positive in advanced stages of gall bladder
carcinoma (16/17 cases;42.5%); thus showing significant
association with histological grade and advanced stage of
the cancer (P<0.05). However, there was no significant
association of EGFR expression with histopathological
types, pathological stage, Lymph node status, peri-neural
invasion, lymphovascular invasion and liver involvement
(P>0.05) (Table 3).

The expression of HER2/neu was positive in 13
(32.5%) cases and negative in 27(67.5%) cases. It was
significantly more positive in well differentiated gall
bladder carcinoma i.e. 69.2% cases while all the 5

1A

Figure 1. A, Well-differentiated Adenocarcinoma Composed of Malignant Glands Infiltrating the Muscle Layer of
the Gallbladder (H&E, 10X); B, Poorly differentiated Adenocarcinoma of the gallbladder showing cords and singly
dispersed malignant cells (H&E, 10X), inset showing perineural invasion (H&E, 40X)
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Table 2. Histopathological Characteristics of Cases of Gall Bladder Carcinoma

Cases

Number of cases Percentage (%)

Histopathological Type
Conventional Adenocarcinoma
Papillary Adenocarcinoma
Adenosquamous carcinoma
Squamous cell carcinoma
Adenocarcinoma with xanthogranulomatous cholecystitis

Histopathological Grade
Well differentiated (G1)
Moderately differentiated (G2)
Poorly differentiated (G3)

Pathological Stage
pTla
pT1lb
pT2
pT2N1
pT3
pT3N1

Nodal Status (16 cases)

Liver bed(11cases)

Peri-neural invasion

Lympho-vascular invasion

Early and advanced stage cancer

34 85
1 2.5
1 2.5
2 5
2 5
12 30
23 57.5
5 12.5
6 15
17 42.5
11 27.5
2 5
7.5
1 2.5
Positive 3 18.6
Negative 13 81.4
Involved 3 27.3
Uninvolved 8 72.7
Present 8 20
Absent 32 80
Present 12 30
Absent 28 70
Early 57.5
Advanced 42.5

poorly differentiated cases were immunonegative for
HER2/neu (Figure 3A, B); thus, showing significant
association with histological grade (P<0.05). There was no
significant association between HER2/neu expression and
histopathological types, pathological stage, lymph node
status, peri-neural invasion, lymphovascular invasion,
liver involvement and advanced stages of gall bladder
carcinoma. (P>0.05) (Table 4) In our study intratumoral
heterogenicity was also seen in 3 out of the 13 HER2/neu
positive cases (Figure 4).

Out of the 40 cases, 4 cases showed co-expression
of EGFR and HER2/neu while both showed
immunonegativity in only 2 cases; 25 cases were EGFR
positive but HER2/neu negative; while 9 cases were
HER2/neu positive but EGFR negative. EGFR expression
was seen more in the advanced as compared to the early
stage GBC and was statistically significant while HER2/
neu expression was more in the early stage of GBC
although this association was not found to be significant.
Thus, the immunoexpression of EGFR was inversely
related with HER2/neu expression and this association
was statistically significant (P<0.05) (Figure 5).

Discussion

GBC is a highly malignant neoplasm characterized
by delayed diagnosis, poor prognosis and ineffective
treatment especially in advanced stages. As per the
GLOBOCAN 2018 data, [9] about 219,000 people were
estimated to have been diagnosed with GBC which
constitutes 1.2% of all cancer diagnoses. It accounts for
about 165,000 cancer deaths annually, which is 1.7% of all
global cancer deaths.The role of radiation, chemoradiation
and chemotherapy in neoadjuvant and adjuvant settings
in GBC is not well defined. In order to develop targeted
therapy for GBC it is very essential to understand various
molecular alterations involved in the pathogenesis of
cancer. A number of recent studies have identified ERBB2
signalling as the most frequently mutated pathway in
GBC. EGFR and HER2/neu are members of the ERBB2
receptor tyrosine kinase family. However, their exact role
in the pathogenesis of GBC is not yet fully understood.

A total of 2084 Cholecystectomy specimens were
received in our department during the study period; with
1.9% incidence of Gallbladder cancer. The incidence of
GBC is more in elderly females (2—6 times) in comparison
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Figure 2. A, High Power Microphotograph of Well Differentiated Adenocarcinoma Gall Bladder Showing 2+ Positivity
(EGFR, IHC 40X). B, Microphotograph of Moderately differentiated Adenocarcinoma gall bladder showing 3+

positivity (EGFR, THC 10X).

to males worldwide [10]. Age-adjusted incidence of
GBC among females in Delhi is 7.4 persons/100,000
populations per year. It is the fourth most common cancer
among females after breast, cervix, and ovary [11].

In our study, the age ranged from 21 to 86 years with
mean age of the patients being 55.9 years; 90% of the
patients being females. The male: female ratio in our study

was 1:9. In arecent study in a tertiary care hospital in New
Delhi (2018), the mean age of the patients was 40.2 years
(range 20-74 years) with 70% females and 30% males
[12]. In another study by Hadi R et al [13] median age
was 48 years, 83.33% were females; female predominance
being similar to that seen in our study.

In different series of gallbladder cancers, stones have

Table 3. EGFR Association with Various Histopathological Parameters

EGFR Positive ~ EGFR negative  p-value
(2+/3+) (0/1+)
No. % No. %
Histopathological type Conventional Adenocarcinoma 23 57.5 11 27.5 0.613
Papillary Adenocarcinoma 1 2.5 - -
Adenosquamous carcinoma 1 2.5 - -
Squamous cell carcinoma 2 - -
Adenocarcinoma with 2 - -
xanthogranulomatous cholecystitis
Histologic Grade Well differentiated (G1) 4 10 8 20 0.001
Moderately differentiated (G2) 20 50 3 7.5
Poorly differentiated (G3) 5 12.5 - -
Pathological Stage Tla 2 5 4 10 0.098
Tlb 11 27.5 6 15
T2 10 25 1 2.5
T2N1 2 5 - -
T3 7.5 - -
T3N1 1 2.5 - -
LN status (n= 16 cases) Present 3 18.7 - - 1
Absent 10 62.6 3 18.7
Peri-neural Invasion (n= 40 cases) Present 7 17.5 1 2.5 0.405
Absent 22 55 10 25
Lymphovascular invasion (n=40 cases) Present 11 27.5 1 2.5 0.124
Absent 18 45 10 25
Liver involvement (n= 11 cases) Present 3 27.3 - - 1
Absent 6 54.5 2 18.2
Early and advanced stage cancer Early 13 325 10 25 0.012
Advanced 16 40 1 2.5
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Table 4. HER2/neu Association with Various Histopathological Parameters

HER2/neu Positive HER2/neu negative p-value
(2+/3+) 0/1+)
No % No %
Histopathological type Conventional Adenocarcinoma 11 27.5 23 57.5 0.434
Papillary Adenocarcinoma - - 1 2.5
Adenosquamous carcinoma 1 2.5 - -
Squamous cell carcinoma 1 2.5 1 2.5
Adenocarcinoma with XGC - - 2 5
Histological Grade Well differentiated (G1) 9 22.5 3 7.5 0.0006
Moderately differentiated (G2) 4 10 19 47.5
Poorly differentiated (G3) - - 5 12.5
Pathological Stage Tla 3 7.5 3 7.5 0.435
T1b 5 12.5 12 30
T2 3 7.5 8 20
T2N1 1 2.5 1 2.5
T3 - - 3 7.5
T3N1 1 2.5 - -
LN status (n= 16 cases) Present 2 12.5 1 6.3 0.136
Absent 2 12.5 11 68.7
Perineural Invasion (n= 40 cases) Present 4 10 4 40 0.4
Absent 9 22.5 23 57.5
Lymphovascular invasion (n=40 cases) Present 4 10 8 20 1
Absent 9 22.5 19 47.5
Liver involvement (n= 11 cases) Present 2 18.2 1 9.1 0.152
Absent 1 9.1 7 17.5
Early and advanced stage cancer Early 15 37.5 8 20 0.72
Advanced 12 30 5 12.5

been reported in 60 to 93% of cases and a high proportion of
patients had long-term symptoms of cholelithiasis before
discovery of tumor [14-17]. Gallbladder cancer and
gallstones share common epidemiological characteristics.
Similarly, in our study, gallstone disease was seen in
100% of the cases on ultrasonography. However only
87.5% of the patients showed stones on gross examination
as rest of the stones were handed over to the patients’
attendants at the time of surgery.

Histopathologically, Conventional Adenocarcinoma
was the most common subtype present in our study
in 85% of the cases. Papillary Adenocarcinoma and
Adenosquamous carcinoma both constituted 2.5% of the
cases. This was similar to a study by Ashai F et al, [18]
in which most of the cases (98%) were adenocarcinoma
and only 2% were adenosquamous carcinoma. In a
study by Neyaz et al, out of 268 cases studied, 221 cases
were that of conventional adenocarcinoma, 23 invasive
papillary carcinoma, 11 mucinous adenocarcinoma, 8§
adenosquamous, 1 signet ring, 3 neuroendocrine and 1
undifferentiated carcinoma [19]. So, adenocarcinoma was
the most common histopathological type seen in almost
all studies on GBC.

The over-expression of markers such as EGFR and
HER2/neu may have direct clinical implications with an
alternative strategy for the management of gallbladder

carcinoma. Our study showed EGFR expression in 72.5%
of GBC cases. The range of EGFR expression varies in
the literature from 34.6% by Neyaz A et al, [19] 50% by
Martins et al, [20], 88% by Kumar N et al, [21] to 100%
by Chang PY et al [22].

We used the CAP/ASCO grading system for breast
cancer for EGFR immune expression. However, there is no
well-defined standard criteria for interpretation of EGFR
immunostaining. In our study, EGFR expression showed
a significant association with tumor grade (P<0.05); i.e.
Well differentiated carcinoma cases were predominantly
negative for EGFR; Moderately differentiated cases
were predominantly positive for EGFR and all cases of
Poorly differentiated carcinoma were positive for EGFR.
(Figure 2) So, a significant increase in EGFR expression
was observed on increase in grade of GBC (P = 0.001).
However, there was no significant association of EGFR
expression with tumor stage, histopathology diagnosis,
perineural Invasion, lymphovascular invasion, LN status
and liver involvement. (P>0.05). However, Kumar N
et al [22] reported that with decrease in differentiation
of tumor, EGFR immunostaining intensity increased
(P=10.0001). Our results are at par with study by Neyaz
et al., [20] who found no significant association of EGFR
expression with tumor stage, histopathology diagnosis,
perineural invasion, lymphovascular invasion, LN status
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Figure 3. A, Microphotograph of Well Differentiated Adenocarcinoma Gall Bladder Showing 3+ Positivity (HER2/
neu, IHC 10X); B, Microphotograph of Moderately differentiated Adenocarcinoma gall bladder showing 2+ positivity

(HER2/neu, THC 40X)

Figure 4. Intratumoral HER2/neu Heterogeneity Seen
in a Case of Well Differentiated Adenocarcinoma Gall
Bladder. The HER2/neu by IHC shows weak positivity
(score 1+) in the upper part while strong positivity (score
3+) is seen in lower part of the microphotograph (HER2/
neu, [HC 10X)

and liver involvement was observed; however, they
found no significant association of EGFR expression with
increase in grade of GBC which is in contrast to our study
(P>0.05). Similarly, Zhou et al., [23] reported that EGFR
high expression was not associated with the parameters,
such as age, gender, TNM stage, differentiation, or lymph
node status.

HER2/neu (Erb B-2) overexpression in breast cancer
has been associated with increased disease recurrence and
worse prognosis. Its overexpression is also seen in ovarian
cancer, stomach cancer, and uterine serous endometrial
carcinoma. There are few but conflicting reports dealing
with the clinical significance of HER2/neu expression in
GBC, [24] thus our study holds importance in this aspect.

We used the CAP/ASCO scoring criteria established
for breast cancer in reporting the IHC results. In our study,
HER2/neu positivity of 32.5% (13 cases) was seen in GBC
cases which was higher than that reported by Roa I et al.,
who found HER2/neu overexpression in 14% cases [25].

In both the studies similar reference criteria were used.
This underscores the need for establishing a standard
uniform scoring system methodology for reporting HER2/
neu overexpression by IHC in gall bladder. HER2/neu
overexpression in GBC reported by Neyaz et al.,[20] Singh
et al., [26] and Hadi R et al.,[14] were 27.3%, 36.67%,
and 66.67%, respectively which was comparable or higher
than our study.

In our study, HER2/neu expression showed
a significant association with tumor grade (P<0.05); i.e.
Well differentiated carcinoma cases were predominantly
positive for HER2/neu. The correlation of HER2/neu
overexpression with stage and grades of tumour have
shown varying results in previous reports. Similar to
the findings of our study Chaube et al. (2006), [27]
observed a trend of decrease in HER2/neu expression
with increasing grade of tumor but the results were not
statistically significant which was unlike our study where
a statistically significant association was seen. Puhalla et
al. (2007) [28] observed that HER2/neu overexpression
correlated with advanced tumor stage which was not in
accordance with our study.

From our study results, the fact that HER2/neu
expression were found more in better differentiated
tumour and early cancers may suggest a possible role of
HER2/neu as an early event in the carcinogenesis of

EGFR and HER2/neu
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gallbladder cancer. The wide variation could be due to
the different scoring systems adopted by different authors.
This highlights the need to evolve a uniform consensus on
scoring for HER2/neu staining in gall bladder cancers on
similar lines as breast cancer. HER2/neu is an attractive
target also because we now have several drugs which could
inhibit HER2/neu for anti-cancer effect with successes
seen in the treatment of breast and gastric cancer [29].
An anti-HER2/neu agent, lapatinib, when combined with
gemcitabine, had a synergistic anti-proliferative effect on
a GBC cell line (TGBC1-TKB) in vitro [30].

In the present study, the immunoexpression of EGFR
was inversely related with HER2/neu expression and this
association was statically significant. (Figure 5) However,
Doval et al. [31] found no such significant association of
EGFR with HER2/neu (P=1.000). Hadi et al.,[ 13] reported
high positivity of both EGFR and HER2/neu in GBC
cases with a positive correlation between them, but they
mentioned that large numbers of patients are required for
better and consistent results in their setup. Thus we see
that EGFR and HER2/neu positivity correlate with tumor
grade and thus the targeted treatment can be helpful in
increasing the overall survival of the patients.

In conclusion, to conclude, in our study overexpression
of EGFR and HER2/neu was seen in 72.5% and 32.5%
cases of GBC respectively suggesting that altered
expression of these genes maybe a possible mechanism
in gallbladder carcinogenesis. Furthermore, EGFR
expression was significant in poorly differentiated or
advanced stage cancers while HER2/neu expression was
seen in well differentiated gall bladder carcinomas thus
providing rationale to further explore the use of anti-EGFR
and anti-HER2/neu therapy in gallbladder cancer.
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