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ABSTRACT

Background: Present prospective observational study was planned to find out clinico-pathological relevance of expression
of PD-L1 in carcinoma Gall Bladder. Materials & methods: After obtaining institutional ethical clearance, this
observational study was conducted in the department of surgical gastroenterology, KGMU Lucknow. A total of 68 patients
of gall bladder carcinoma (resectable, unresectable, metastatic, and incidental) proven by histopathology were prospectively
recruited from February 2020 to December 2021. Patients, between 18 to 70 years age and those had been given informed
consent were included in the study. Patient with ECOG 3 and 4 were excluded.Information of worked up 68 patients of GBC
were retrieved from a prospectively collected computerized data system. Data such as age, gender, comorbidities, symptoms,
clinical examinations (general physical and per abdominal), routine blood investigations (CBC, LFT, KFT, PT INR), USG
abdomen, tumor markers (CEA & CA 19-9), CECT abdomen & chest, details of surgical procedures, endoscopic
interventions, radiological interventions, and histopathological analysis of surgical specimen and trucut biopsy were
collected.Hematoxylin and eosin-stained slides of GBC were reviewed by pathologist. Primary outcome was percentage of
PD-L1 expression in Gallbladder carcinoma. Criteria for positive immunohistochemical staining was based onTumor
Proportion Score (TPS).It was assessed as percentage positive PD-L1. Descriptive statistics was analyzed with SPSS version
17.0 software Results: Association of PD-L1 expression with clinico and histopathological variables was seen. At a cut off
10% PD-L1 expression was found significantly associated with absence of ascites (p=0.005), presence of diabetes mellitus
(p=0.000) and adjacent organ involvement (p= 0.000). Adenocarcinoma histological type (p=.005) and high TIL density
(p=.000) also found significantly associated. At a cut off 1% significant association were found between PD-L1 expression
and pathological (Il & IVB) and TNM (T2 & T3) staging. Conclusion: The results from present study are providing
rationale to further explore more evidence so that it may help in better understanding of GBC pathogenesis, in developing
better techniques like uniform scoring system/ criteria to identify these molecular abnormalities and in advancement in
management paradigm for better survival of gallbladder cancer patients.
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INTRODUCTION

Gall bladder cancer (GBC) is the most common
cancer of the biliary tract, representing 80%—95% of
biliary tract cancers worldwide ®. About 10% of the
gallbladder cancer cases are contributed from India.
According to GLOBOCON 2020, in India, GBC
ranked 20th amongst all cancers, with the number of
new cases being 19570 and 5-year prevalence rate of
1.82 per 100,000 population®.

©2025Int. J. LifeSci.Biotechnol.Pharma.Res.

Various risk factors are found to be associated with
gall bladder cancer like advanced age, female sex,
gallstones, acute inflammation, chronic cholecystitis,
xanthogranulomatous cholecystitis, family history,
ethnicity, porcelain gallbladder, gallbladder polyps,
primary sclerosing cholangitis, choledochal cyst,
infection of Salmonella Typhi, S. Paratyphi, and
Haemophilus Bilis, parasitic infections, smoking,
obesity, anomalous pancreatico-biliary ductal junction
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(APBDJ) G9), Apart these genetic factors (p53 and K-
ras point mutation) also play an important role in
widely different frequency of gallbladder cancer
worldwide @011,

The USG abdomen has low sensitivity for early gall
bladder cancer detection, Triple phase Computed
tomography (CT) abdomen is performed to
confirmation of diagnosis, assessment of resectability
and staging 2.

Due to its rapid progression and dismal prognosis, an
urgent need of early diagnosis and surgical resection
are required. But, at the time of surgery less than 10%
of patients have resectable tumours @2, Moreover, for
resectable tumors five-year survival rates are only
30%-50% and for unresectable cases it is less than
5% @4, The port-site recurrences also have been
reported after laparoscopic cholecystectomies in up to
17% of unsuspected gallbladder cancer cases .

In advanced disease (non-regional lymph node/distant
metastases, and vascular invasion) only combination
chemotherapy is the current standard of treatment in
patients who can tolerate cytotoxic chemotherapy @6,
Although, the median overall survival is reported very
less with palliative chemotherapy ®7,

In recent years molecular profiling has highlighted its
importance in various cancers. The several clinical
trials have been conducting in GBC to explore
effective targeted therapies like HER2, EGFR,
VEGFR, PD-1/ PDL-1, TP53, KIT, CDKN2A/B,
PI3K)/AKT/ mammalian target of rapamycin
(MTOR), and RAS/BRAF/MEK/MAK @8 put still no
biomarkers have been validated and entered in clinical
practice.

PD-L1 (B7-H1 or CD274) is a membrane-associated
protein and specifically binds to PD-1 expressed on T
cells and inhibiting their function®®. There are few
effective literatures is available till time about PD-
Lloverexpression and their clinicopathological
association regarding gall bladder carcinoma specially
from India where this malignancy is commoner.
Therefore, for a better understanding of the
pathological molecular mechanisms of gall bladder
carcinogenesis to improve diagnosis, prognosis, and
for developing novel targeted therapies for patients
with  advanced GBC, present prospective
observational study was planned to find out clinico-
pathological relevance of expression of PD-L1 in
carcinoma Gall Bladder.

METHODOLOGY

Patients

After obtaining institutional ethical clearance, this
observational study was conducted in the department
of surgical gastroenterology, KGMU Lucknow. A
total of 68 patients of gall  bladder
carcinoma(resectable, unresectable, metastatic, and
incidental) proven by histopathology  were
prospectively recruited from February 2020 to
December 2021. Patients, between 18 to 70 years age
and those had been given informed consent were
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included in the study. Patient with ECOG 3 and 4
were excluded.

Data Collection

Information of worked up 68 patients of GBC were
retrieved from a prospectively collected computerized
data system. Data such as age, gender, comorbidities,
symptoms, clinical examinations (general physical
and per abdominal), routine blood investigations
(CBC, LFT, KFT, PT INR), USG abdomen, tumor
markers (CEA & CA 19-9), CECT abdomen & chest,
details of surgical procedures, endoscopic
interventions,  radiological  interventions, and
histopathological analysis of surgical specimen and
trucut biopsy were collected.

Histopathological &Immunohistochemical analysis
Hematoxylin and eosin-stained slides of GBC were
reviewed by pathologist. Tumors site, tumors size,
pattern of growth, level of invasion, nodal metastasis,
TNM stage and morphological parameters (i.e.
nuclear grade, mitosis, necrosis, LVI and PNI) were
analyzed.

Immunohistochemical analysis of PDL-1 was
performed using the Ventana PDL-1 clone SP263
monoclonal primary antibody on the fully automated
Ventana BenchMark XT system.

Outcome

Primary outcome was percentage of PD-L1
expression in Gallbladder carcinoma. Criteria for
positive immunohistochemical staining was based
onTumor Proportion Score (TPS).It was assessed as
percentage positive PD-L1.

PD-L1 TPS < 1% negative

PD-L1 TPS > 1% positive

Secondary outcome measures were proportion of gall
bladder carcinoma, different variable wise like age,
gender,  comorbidities, histological  analysis,
resectability, CECT finding, TNM staging, treatment
modalities.

Statistical Analysis

Descriptive statistics was analyzed with SPSS version
17.0 software. Continuous Variables were presented
as mean = SD. Categorical variables were expressed
as Frequencies and percentages. The Pearson's chi-
square test or the chi-square test of Association was
used to determine if there was a relationship between
two categorical Variables. P<0.05 was considered
statistically significant.

RESULT

The present study included 68 patients; those had a
histological diagnosis of gall bladder carcinoma. The
mean age was 50 year (49.99+ 11.72) and majority
were females (72.1%). Gall stone was present in 49
patients (72.06%) and abdominal pain (85.3%) was
the most common complaints. Fourty three (63.2%)
patients had resectable tumor. Mostly patients had
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diffuse growth pattern (46.9%), adenocarcinoma
(98.5%), poorly differentiated (45.6%) and primary
site carcinoma (88.2%). Fourty four (64.7%) patients
had tumor size more than 25 mm and 33 (48.5%) had
moderate nuclear grading. Mostly patients (33,
48.5%) were belonged to T2 and in Stage Il (18,
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26.5%). Vascular invasion and perineural invasion
were present in 14.7% and 41.2% patients
respectively. Table 1 shows details of treatment
modalities. Extended cholecystectomy was the most
common procedure.

Table 1

Treatment Modalities No of patients | Percentage (%0)

Extended cholecystectomy 33 48.5

Extended cholecystectomy with CBD excision with RYHJ 6 8.8

Completion extended cholecystectomy 4 5.9

Palliative surgery (GJ + FJ) 3 4.4

USG guided biopsy, ERCP CBD stenting 3 4.4

USG guided PTBD with biopsy 11 16.2

USG guided biopsy 8 11.8

Total 68 100

PD-L1 expression was found positive in 14 (20.6%) and 2 (2.9%) patients at a cut off 1% and >10%
respectively. Table 2and Table 3 depict association of PD-L1 expression with clinico and histopathological
variables. At a cut off 10% PD-L1 expression was found significantly associated with absence of ascites

(p=0.005),

presence of diabetes mellitus (p=0.000) and adjacent organ

involvement (p=

0.000).

Adenocarcinoma histological type (p=.005) and high TIL density (p=.000) also found significantly associated.
At a cut off 1% significant association were found between PD-L1 expression and pathological (11l & 1VB) and
TNM (T2& T3) staging.

Table 2

Association of PD-L1 expression and clinicopathological variables

©2025Int. J. LifeSci.Biotechnol.Pharma.Res.

Variables PD-L1 expression at 1% P value | PD-L1 expression at>10% | P value
cut-off cut-off
Positive Negative (%) Positive (%) | Negative (%)
(%) N=54 N=2 N=66
N=14
Age
<60Year 11(78.6%) 41(76.0%) 0.884 2(100.0%) 50(75.8%) 0.960
>60Year 3 (21.4%) 13(24.0%) 0 16(24.2%)
Gender
Male 4 (28.6%) 15(27.8%) 0.783 1 (50.0%) 18(27.3%) 0.925
Female 10(71.4%) 39(72.2%) 1 (50.0%) 48(72.7%)
Resectability
Resectable 10(71.4%) 33(61.1%) 0.894 0 43(65.15%) 0.163
Unresectable 0 11(20.4%) 1 (50.0%) 10(15.15%)
Metastatic 4 (28.6%) 10(18.5%) 1 (50.0%) 13(19.70%)
CA19-9
>40U/1 12(85.7%) 44(81.5%) 0.982 2 (100%) 54 (81.8%) 0.782
<40U/L 2 (14.3%) 10 (18.5%) 0 12 (18.2%)
CEA
>5ug/l 5 (35.7%) 26(48.15%) 0.595 2 (100%) 29 (43.9%) 0.397
<5ug/l 9 (64.3%) 28(51.85%) 0 37 (56.1%)
HTN
Present 0 4 (7.4%) 0.680 0 4 (6.1%) 0.243
Absent 14 (100%) 50 (92.6%) 2 (100%) 62 (93.9%)
DM
Present 1(7.1%) 3 (55.6%) 0.680 2 (100%) 2 (3.0%) 0.000
Absent 13(92.9%) 51(44.4%) 0 64 (97%)
Gall stones
Present 10(71.4%) 39 (72.2%) 0.783 0 49 (74.2%) 0.132
Absent 4 (28.6%) 15 (27.8%) 2 (100%) 17 (25.8%)
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Vascular invasion
Present 0 10 (18.5%) 0.187 1 (50%) 9 (13.6%) 0.677
Absent 14 (100%) 44 (81.5%) 1 (50%) 57 (86.4%)
IAC lymph node involvement
Present 2 (14.3%) 3 (5.6%) 0.589 1 (50%) 4 (6.1%) 0.332
Absent 12(85.7%) 51 (94.4%) 1 (50%) 62 (93.9%)
Perineural invasion
Present 8 (57.1%) 20 (37.0%) 0.290 2 (100%) 26 (39.4%) 0.324
Absent 6 (42.9%) 34(63%) 0 40 (60.6%)
Nodal metastasis
Present 8 (57.1%) 24 (44.4%) 0.584 2 (100%) 30 (45.5%) 0.422
Absent 6 (42.9%) 30 (55.6%) 0 36 (54.5%)
Liver metastasis
Present 3 (21.4%) 7 (13.0%) 0.709 2 (100%) 10 (15.1%) 0.677
Absent 11(78.6%) 47(87%) 0 56 (84.9%)
Adjacent organ involvement
CBD (9) 2 (14.3%) 7 (13.0%) 0.305 0 9 (13.6%) 0.000
Duodenum (3) 0 3 (55.5%) 2 (100%) 1 (1.5%)
Liver (8) 1 (7.1%) 7 (13.0%) 0 8 (12.1%)
Multiple organs (9) 0 9 (16.7%) 0 9 (13.6%)
Chemotherapy
Received 0 2 (3.7%) 0.876 0 2 (3.0%) 0.061
Not received 14 (100%) 52 (96.3%) 2 (100%) 64 (97%)
Necrosis
Present 6 (42.9%) 26 (48.2%) 0.958 2(100.0%) 30 (45.5%) 0.422
Absent 8 (57.1%) 28(51.8%) 0 36 (54.5%)
Lymphovascular emboli
Present 8 (57.1%) 20 (37.0%) 0.290 2 (100%) 26 (39.4%) 0.324
Absent 6 (42.9%) 34 (63%) 0 40 (60.6%)
Lymphadenopathy
Present 5 (35.7%) 19 (35.2%) 0.782 2 (100%) 22 (33.3%) 0.233
Absent 9 (64.3%) 35 (64.8%) 0 44 (66.7%)
Ascites
Present 0 1 (1.8%) 0.464 0 1 (1.5%) 0.005
Absent 14 (100%) 55 (98.2%) 2 (100%) 65(99.5%)
Table 3: Association of PD-L1 expression and Histopathological variables
Variables (No of PD-L1 expression at 1% cut- P PD-L1 expression at>10% | P value
patients) off value cut-off
Positive (%) | Negative (%) Positive (%) | Negative (%)
N=14 N=54 N=2 N=66
Tumor Site
Primary 14 (100%) 46 (85.2%) 0.286 2 (100%) 58 (87.9%) 0.555
Metastatic 0 8 (14.8%) 0 8 (12.1%)
Tumor Size
<25 mm 5 (35.7%) 19 (35.2% 0.782 0 24 (36.4%) 0.757
>25 mm 9 (64.3%) 35 (64.8%) 2 (100%) 42 (63.6%)
Tumor mass
Mass 12(85.7%) 54(100.0%) 0.053 2(100.0%) 62(93.94%) 0.243
No residual mass 2 (14.3%) 0 0 4 (6.06%)
Growth Pattern (64)
Diffuse 6 (42.8%) 24 (48%) 0.234 2 (100%) 28 (45.2%) 0.689
Polypoidal 6 (42.8%) 9 (18%) 0 15 (24.2%)
Infiltrative 2 (14.4%) 11 (22%) 0 13 (20.9%)
Ulceroproliferative 0 6 (12%) 0 6 (9.7%)
Tumor location (64)
Body 1 (8.3%) 2 (3.8%) 0.869 0 3 (4.8%) 0.650
Neck 2 (16.7%) 10 (19.2%) 0 12 (19.4%)
253
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Fundus 1(8.3%) 4 (71.7%) 0 5 (8.0%)
Body & Neck 2 (16.7%) 5 (9.6%) 0 7 (11.3%)
Fundus & Body 4 (33.3%) 11 (21.2%) 0 15 (24.2%)
Whole gallbladder 2 (16.7%) 20 (38.5%) 2 (100%) 20 (32.3%)
Histological type
Adenocarcinoma 14(100.0%) 53 (98.1%) 0.464 2 (100%) 65 (98.5%) 0.005
Papillary carcinoma 0 1 (1.9%) 0 1 (1.5%)
Histological grade
Well-differentiated 0 13 (24.0%) 0.000 0 13 (19.7%) 0.292
Moderate-differentiated 13 (92.9%) 11 (20.4%) 0 24 (36.4%)
Poor-differentiated 1 (7.1%) 30 (55.6%) 2 (100%) 29 (43.9%)
Nuclear grading
Mild 0 17 (31.5%) 0.042 0 17 (25.8%) 0.057
Moderate 10 (71.4%) 23 (42.6%) 0 33 (50%)
Severe 4 (28.6%) 14 (25.9%) 2 (100%) 16 (24.2%)
No. of Mitosis
<10/HPF 9 (65.3%) 21 (38.9%) 0.160 0 30 (45.5%) 0.580
>10/HPF 5 (35.7%) 33 (61.1%) 2 (100%) 36 (54.5%)
TIL density
Low 13 (92.9%) 50 (92.6%) 0.589 0 63 (95.5%) 0.000
High 1 (7.1%) 4 (7.4%) 2 (100%) 3 (4.5%)
Staging of Tumor
[ 0 2 (3.7%) 0.010 0 2 (3.0%) 0.830
1 0 18 (33.3%) 0 18 (27.3%)
A 6 (42.9%) 5 (9.3%) 0 11 (16.7%)
1B 4 (28.6%) 5 (9.3%) 0 9 (13.6%)
IVA 0 12 (22.2%) 1 (50%) 11 (16.7%)
VB 4 (28.6%) 12 (22.2%) 1 (50%) 15 (22.7%)
TNM staging
Tl 6 (42.9%) 26 (48.2%) 0.019 0 2 (3.0%) 0.578
T2 8 (57.1%) 28(51.8%) 0 34 (51.5%)
T3 8 (57.1%) 20 (37.0%) 1 (50%) 20 (30.3%)
T4 6 (42.9%) 34 (63%) 1 (50%) 10 (15.2%)
DISCUSSION distribution of PD-L1 expression in GBC. The present

The carcinoma of gallbladder is a very aggressive
form of biliary tract cancers (BTC) because it has
atypical presentation at earlier stage, incidental
diagnosis, and poor prognosis. Currently radical
surgeries  for  resectable and  conventional
chemotherapy for unresectable cases are potential
strategies to treat gallbladder carcinoma. However
additional therapeutic strategies included targeted
therapies have been continuously explored since 1988
29 pased on blocking, specific molecular targets that
are responsible for tumor cell proliferation and
antitumor  immune  responses. The  aberrant
expressions of PD-L1 have been reported in patients
of multiple cancers including gallbladder cancer ?+22),
In this light, present prospective observational study
was conducted on 68 patients of carcinoma gall
bladder with aim of evaluation of PDL-1 expression
in tumor cells with their clinico-histopathological
relevance, so that this subgroup of patients can be
benefitted with special molecular targeted therapy.

The current literature is limited regarding PDL-1
expression & its clinicopathological association in
gallbladder carcinoma. Till date only four studies
have been conducted in Asia and India on the

©2025Int. J. LifeSci.Biotechnol.Pharma.Res.

study observed that out of 68 patients of GBC; PDL-1
expression was found positive in 14 (20.6%) and 2
(2.9%) patients at a cut off 1% and >10%
respectively.

Neyaz A et al® study found PDL-1 expression in
23% of tumor cells. Kim JH et al®® and Lin et al@?
studies correspondingly reported somewhat lower
tumor cell positivity at a cut off 1%, in approximately
18% of the patients, which is more in line with the
frequency determined by Albrecht T et al®) study i.e.
14.7%.

At a higher cut off, Kim JH et al reported PDL-1
expression in 13.8% patients with a cutoff level of
10%, and 7.9% patients with a cutoff level of 50%, it
was corresponding with Neyaz et al study, where
14.9% of the patients demonstrating a high tumoral
expression of at least 10% cutoff. While in Albrecht T
et al study at higher cut-offs of 10% and 25%,
expression was found lower (4.7% and 3.1%,
respectively), which is quite similar with present
study.

The inconsistency in results of different studies may
be due to use of different cut off levels (e.g., 1%, 5%,
25%, and 50%), antibody clones (e.g., SP263, SP142,
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22C3, 22-8, and EI1L3N clones) and
immunohistochemistry methods. The difference in
ethnicity and environment between Western and
Eastern GBC cohorts may also be a contributor for
this discrepancy.

The present study observed a significant association
of PDL-1 expression at 1% cut off with histological

grade  (p=0.000), nuclear grade (p=0.042),
pathological staging (p=0.010) and T staging
(p=0.019). Higher expression was observed in

moderate (92.9%) and poorly differentiated (7.1%)
tumor, in moderate (71.4%) and severe (28.6%)
nuclear grading, in stage 111 A (42.9%), 111 B (28.6%)
and IV B (28.6%), in T 3 (64.3%) and T2 stage
(35.7%).

Whereas, at a cut off 10% PDL-1 expression was
significantly associated with histological type
(p=0.005), diabetes mellitus (p=0.000), ascites
(p=0.005), adjacent organ involvement (p= 0.000) and
TIL density (p= 0.000). The expression was present in
cases of adenocarcinoma and high TIL density.

Kim JH et al concluded that PDL-1 expression at any
cutoff was significantly correlated with poorer
differentiation and the presence of lymphovascular
invasion. While with cutoff levels of 10% and 50%, it
was associated with presence of perineural invasion,
higher T category, and higher pathologic stage. In
addition, PD-L1 expression with 1% and 10% cutoff
levels was correlated with larger tumor size.

Lin et al did not found significant correlation of PDL-
1 expression with any clinicobiological or
pathological parameters except for higher CD8+ TIL
density.

In Neyaz et al study, at TPS > 1, an increase in PD-L1
expression was significantly seen in squamous and
adenosquamous  cell  carcinoma, from  well-
differentiated adenocarcinoma to poorly differentiated
adenocarcinoma, from low density to high density of
TILs, from low nuclear grade to higher nuclear grade,
from low mitotic activity to high mitotic activity, from
no lymph node metastasis to lymph node metastasis
and from lower stage to higher stage.

Albrecht T et al study concluded significant
association with poor tumor differentiation only.
There was no significant correlation observed with
any other clinico-pathological parameters.

From the findings of present study and other studies,
it can be suggested that PD-L1 expression is
associated with poor prognostic factors. Likewise,
some studies, which were done on different tumor
types, also observed that tumors with poor
differentiation, vascular invasion, nodal metastasis,
higher stage, adenocarcinoma histology, and lower
survival rate were correlated with higher PDL1
expression @324

Present study evaluated somewhat lower but
noteworthy proportion of PDL-1 positive GBC cases
in which targeted therapy may improve the prognosis
of patients. PDL-1 expression was observed more in
poorly differentiated and in advanced stage GBC, it
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suggests that controlled clinical trials of PDL-1
targeted therapy can be conducted in patients with
advanced gallbladder cancer. The results from present
study are providing rationale to further explore more
evidence so that it may help in better understanding of
GBC pathogenesis, in developing better techniques
like uniform scoring system/ criteria to identify these
molecular abnormalities and in advancement in
management paradigm for better survival of
gallbladder cancer patients.

Recommendation: There should be a uniform
criterion for evaluation of PD-L1 expression in gall
bladder cancers on similar lines as breast cancer and
larger clinical trials should be conducted to find the
potential of PDL-1 based targeted therapy in GBC

Limitations of study: study had small sample size
and used only immunohistochemistry for evaluation
of expression.
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