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Background: An increasing amount of evidence reveals that immunosuppression is a major
issue in cancer progression. The association of immunoscore (IS) and its impact on clinical
outcome have been studied in many tumor types, but its significance in intrahepatic cholan-
giocarcinoma (ICC) is poorly known.

Methods: By immunohistochemistry, CD3 and CD8 expressions were assessed in tissue
samples of 50 cases of postoperative ICC. The IS was determined by analyzing CD3+ and
CDB8+ expression data in different areas (intratumor and invasion margins). The relationship
between IS and clinicopathological characteristics, including the overall survival (OS) and
recurrence-free survival (RFS), was analyzed. In addition, PD-L1, a major regulator of
immune escape, was also assessed in tumor cells by immunohistochemistry.

Results: IS was related to histological differentiation (P=0.026), the presence of lymphoid
metastasis (P=0.034), and TNM clinical stages (P = 0.031) of ICC. High IS was significantly
associated with better RFS (P=0.033) and OS (P=0.014). IS was an independent prognostic
factor for better OS in multivariate analysis. PD-L1 expression was closely related to tumor
vascular invasion (P=0.044). Although there was no association between PD-L1 expression
and IS, high PD-L1 expression in tumor cells indicated poor RFS (P=0.017) and OS
(P=0.004) in ICC.

Conclusion: The IS and PD-L1 may be used as a complement to the TNM system for
predicting the prognosis of patients with ICC.

Keywords: intrahepatic cholangiocarcinoma, microenvironment, immunoscore, PDL1,

prognosis

Introduction
Cholangiocarcinoma is a heterogeneous group of epithelial cell malignancies
including intrahepatic, perihilar, and distal tumors according to the anatomical
location within the biliary tree. Intrahepatic cholangiocarcinoma (ICC) is
the second most common primary liver malignancy.' ICC incidence is increasing
worldwide.” It can be attributed to hepatitis virus, hepatolithiasis, and hepatobiliary
flukes. The overall prognosis for patients with ICC is dismal with a 5-year survival
rate of 14%40% after surgical resection.® Many patients who received curative
treatment for ICC eventually experienced relapse. New effective adjuvant treatment
strategies are in great demand.

Conventionally, the tumor size/regional lymph node involvement/distant metas-
tasis (TNM) classification system is used to describe tumor burden and assess the
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prognosis in solid tumors. Based on clinicopathological
features, TNM staging system could not provide informa-
tion on tumor biological behavior. Tumor microenviron-
ment comprises a network of cells including fibroblasts,
immune cells, and endothelial cells. An increasing amount
of evidence indicated that the type, density, functional
orientation, and location of immune cells within distinct
tumor regions may strongly influence the evolution of
various cancers and may provide prognostic
information.*> Based on the density and location of CD3-
positive and CD8-positive cells, Galon et al developed an
immunoscors (IS) system that shows useful prognostic
value for colorectal cancer, pancreatic cancer, and hepato-
cellular carcinoma.®® Some studies have shown that the
IS gives even better prognostic accuracy than the standard
TNM system.® " Although IS has been identified as
a potential prognostic index for some gastrointestinal can-
cers, the prognostic role of IS remains largely undeter-
mined for ICC.

Programmed death ligand 1 (PD-L1), a member of the
B7 family, could bind to the T cell surface receptor pro-
grammed death 1 (PD-1). PD-1 activation by PD-L1 can
inhibit the proliferation and survival of cytotoxic
T lymphocytes."' By overexpressing PD-L1, tumor cells
escape immune surveillance. Emerging clinical data have
shown that the upregulation of PD-L1 in multiple tumor
types has prognostic implication and can predict the clin-
ical response to PD-1 blockade therapy.'*'* Although the
potential clinical relevance of PD-L1 expression in ICC
has already been reported in several previous studies, the

value of PD-L1 for ICC is still

1.14—17

prognostic
controversia
This study aimed to examine the clinicopathological
and prognostic roles of T-lymphocyte-based IS, following
similar principles described by Galon et al in ICC.* The
clinical impact of PD-L1 expression in ICC and the rela-
tionship between IS and PD-L1 were also investigated.

Patients and Methods

Patients
This study was approved by the institutional review board
of Bayannaoer City Hospital and was conducted in accor-
dance with the standards of the Declaration of Helsinki.
A total of 50 patients were included in the current study.
The primary ICC tissue samples were obtained from ICC
who underwent

patients surgical resection between

January 2013 and June 2020. All participants have signed

written informed consent. None of the patients had
received any chemotherapy or radiotherapy before their
operation. The pathological diagnosis of all cases was
independently confirmed by two experienced pathologists
by observing the hematoxylin and eosin (H&E) sections.
Tumor stage was determined according to the American
(AJCC)/Union for
International Cancer Control TNM classification system.

Joint Committee on Cancer
The clinicopathological information was obtained from
patients’ clinical records and pathological reports.

Data were censored at the last follow-up for patients
without recurrence or death. OS and recurrence-free survi-
val (RFS) were defined as the interval between the date of

surgery to the date of death or recurrence.

Immunohistochemistry and Immunoscore

Determination

Three-micrometer-thick pathologic sections from paraffin
blocks were stained with antibodies to CD3 (Zhongshan
Chemical Co., Beijing, China), CD8 (Zhongshan Chemical
Co., Beijing, China) and PD-L1 (Abcam, Cambridge,
UK). The immunohistochemistry was performed in accor-
dance with the two-step protocol according to the manu-
facturer’s instructions.

Slides stained for CD3+, CD8+ and PD-L1+ cells were
first evaluated by a clinical pathologist. The tumor interior
(TI) and invasive margin (IM) were marked for biomarker
imaging. The invasive margin was defined as a region of
0.5 mm on each side of the border between tumor cells and
normal liver tissue. Under high power magnification (20%),
images were captured in areas where immune cell infiltrate
density was focally high with an Olympus digital camera.
For both CD3+- and CD8+-stained slides, three most repre-
sentative fields were selected and photographed in the TI
and IM areas, respectively. The numbers CD3-positive or
CD8-positive staining cells were counted automatically by
using Imagepro plus 6.0 software. The median immune cell
density was used to stratify patients into “high” or “low” cell
density groups. The cutoff values were as follows: 162 for
CD3+ TI, 497 for CD3+ IM, 92 for CD8+ TI, and 305 for
CD8+ IM. The “high” and “low” groups were used to form
the immunoscore. Patients with low densities of CD3+ and
CDB8+ T cells in both TI and IM tumor regions were classi-
fied as IS0; patients with one high density for one marker
were classified as IS1; patients with two, three and four high
densities for the two markers were classified as IS2, IS3, and
IS4, respectively (supplemental table). Due to limited
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number of ICC patients, we included ISO and IS1 groups to
one group (low IS group), IS2 formed moderate IS group,
and IS3-4 the high IS group.

Statistical Analysis

Demographic, clinical and tumor characteristics are pre-
sented as percentages or median values. The statistical
analysis was performed with SPSS 16.0 statistical soft-
ware. Comparison of categorical variables was performed
using the chi-squared test. The Kaplan—Meier method was
used to calculate RFS and OS. Survival data were ana-
lyzed with the Log rank test. Univariate and multivariate
Cox proportional hazard regression model was used to
calculate hazard ratios for OS and RFS. All statistical
tests were two-sided. A difference was considered signifi-
cant for P<0.05.

Results
Clinicopathologic Characteristics of

Patients

The study population included 50 tumor samples collected
from patients who underwent surgery for the management
of ICC. The patients included 25 men and 25 women with
a mean age of 60 years (range 35-77 years). Eight out of
the 50 patients presented with multiple lesions. Regarding
etiology of HCC, 14% (n = 7) of patients had viral hepa-
titis B (HBV), 2% (n = 1) patients had viral hepatitis
C (HCV), 18% (n = 9) of patients had cholelithiasis. The
median levels of CEA, CA19-9 were 11.5ug/L and 640U/
mL, respectively, respectively. The median tumor size was
4.7 cm (range 1-12cm). Histologic evaluation found most
tumors to be moderately differentiated (n = 34, 68%), with
vascular invasion noted in 6 tumor samples (12%), peri-
neural invasion in 9 tissue samples (18%). Lymph node
metastases were found in 24% (n = 12) of the patients. Of
the 50 ICC samples, 25 were stage I, 9 were stage II, 16
were stage III according to the AJCC staging system.

Relationship of Immunoscore (IS) with

Clinicopathologic Features of ICCs

The staining of CD3+ and CD8&+ cells in the ICC tissue
sections demonstrated that the lymphocyte densities dif-
fered significantly between the tumor interior and invasive
margin regions. The average number of CD3+, CD8+
T cells in the invasive margin regions was significantly
higher than those of in the tumor interior regions
(P=0.047, P=0.009, respectively) (Figure 1). The IS

distribution of the study population was as follows: 1S0-1
60.0% (n =30), I1S2 16.0% (n = 8), and 1S3-4 24.0% (n =
12). The clinical and pathological features of all 50 ICC
cases were analyzed. IS was correlated with histological
differentiation (P=0.026), the presence of lymphoid metas-
tasis (P=0.034) and TNM clinical stages (P = 0.031) of
ICC. The IS of ICC was significantly higher in well and
moderately differentiated cases than in poorly differen-
tiated ones. IS was found to lower in samples with higher
clinical stages and metastasis/recurrence. No association
with other clinicopathological variables and IS was
observed (Table 1).

The Prognostic Implications of is in ICCs
The study was censored on August 12, 2020. The median
follow-up time was 26.5 months (range 7—71 months). The
median overall survival was 25.8 months (range, 1-71
months). During the follow-up period, 50% of all patients
(n = 25) developed recurrence and 24% (n = 12) died.
Median OS for low (0—1), moderate (2), and high (3—4) IS
was 23.0, 25.0 and 33.8 months, respectively. Median RFS
for low, moderate, and high IS groups was 11.7, 12.5 and
17.4 months, respectively. OS and RFS were illustrated by
Kaplan—Meier curves (Figure 2). We found the OS and
RFS of patients were gradually prolonged if correspondent
IS increased: Patients in 14 group had the longest survival
time. Statistical analysis showed that IS was significantly
correlated with OS and RFS (P=0.014 and 0.033, respec-
tively). When assessing the impact of each IS component
on prognosis, we found that higher number of CD8+ cells
in invasive margin and tumor interior showed a significant
association with prolonged OS and RFS as well (Figure 3).
Both univariate and multivariate Cox proportional hazards
regression models were used to analyze the relationship
between survival, clinicopathological variables, and IS.
The multivariate analysis revealed that high IS was inde-
pendent prognostic factors of improved OS (Table 2).

The Clinicopathological and Prognostic

Significance of PD-L| Expression in ICCs
PD-L1 expression was assessed by IHC analysis and PD-
L1 positivity was defined as >5% of the cancer cells
staining positive. PDL-1 was also observed expressing on
some stroma cells including regulatory T cells, neutrophils
PD-L1
a membranous pattern on cancer cells with variable

and macrophages. expression occurred in

degrees of staining intensity in the cytoplasm (Figure 4).
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Figure | Expression of CD3 and CD8 by immune cells that infiltrated tumor interior (Tl) and invasive margin (IM) of intrahepatic cholangiocarcinoma (ICC) patients.
Representative images of H&E, CD3 and CD8 staining in ICC samples are shown at x 100 original magnification. The red dotted line indicates the invasive margin. (A) High
CD3- and CD8-expressing cells infiltrated in TI. (B) Low CD3- and CD8-expressing cells infiltrated in TI. (C) High CD3- and CD8-expressing cells infiltrated in IM. (D) Low
CD3- and CD8-expressing cells infiltrated in IM.
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Table | Clinicopathological Variables and Their Association with Immunoscore (IS)
Patient Demographics 1S0-1 1S2 1S3-4 Total(%) P Value
n (% of Row Total) n (% of Row Total) n (% of Row Total)
Total, n(%) 30(60) 8(16) 12(24) 50(100.0)
Age groups (years) 0.620
<60 13(54.2) 5(20.8) 6(25.0) 24(48.0)
260 17(65.4) 3(11.5) 6(23.1) 26 (52.0)
Gender
Male 15(60.0) 4(16.0) 6(24.0) 25(50.0) 1.000
Female 15(60.0) 4(16.0) 6(24.0) 25(50.0)
Tumor nodularities
Single 24(57.1) 6(14.3) 12(28.6) 42(84.0) 0.210
Multiple 6(75.0) 2(25.0) 0(0.0) 8(16.0)
Hepatitis
Negative 25(59.5) 7(16.7) 10(23.8) 42(84.0) 0.958
Positive 5(62.5) 1(12.5) 2(25.0) 8(16.0)
Cholelithiasis (yes) 6(66.7) I(11.1) 2(22.2) 9(18.0) 0.878
CEA (>5 pg/L) 9 (81.8) 1 9.1) I 9.1 Il (22.0) 0.241
CAI19-9 (>37 U/mL) 17 (54.8) 6 (19.4) 8 (25.8) 31 (62.0) 0.592
Tumor diameter (cm)
<5 19(61.3) 3(9.7) 9(29.0) 31 (62.0) 0.232
25 11(57.9) 5(26.3) 3(15.8) 19 (38.0)
Differentiation
Well 0 (0.0 0 (0.0) 2 (100.0) 2 (4.0 0.026*
Moderately 18 (52.9) 7 (20.6) 9 (26.5) 34 (68.0)
Poorly 12 (85.8) 1 (7.1) I (7.1) 14 (28.0)
Perineural invasion (yes) 6 (66.7) 0 (0.0) 3(33.3) 9 (18.0) 0.327
Vascular invasion (yes) 4 (66.7) 1 (16.7) 1 (16.7) 6 (12.0) 0.902
Lymphoid metastasis (yes) I (91.7) 0 (0.0) 1 (8.3) 12 (24.0) 0.034*
Clinical stage
TNM 1l 15 (46.9) 6 (18.8) Il (34.4) 32 (64.0) 0.031*
TNMII/IV 15 (83.3) 2(11.1) I (5.6) 18 (36.0)

Note: *P<0.05.

Abbreviations: CEA, carcinoembryonic antigen; CA19-9, carbohydrate antigen 19-9.

Among the 50 cases, 16.0% of ICC samples (n=8) scored
positive for PD-L1, 24.0% (n=12) showed positive PD-L1
expression in stroma cells. We analyzed the association

between PD-L1 expression and clinicopathologic

parameters of ICC patients (Table 3). Tumor PD-LI
expression was significantly associated with vascular inva-
sion (P=0.044). There was no significant association
between PD-L1 expression and CD3+ cells in invasive
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Figure 2 High immunoscore (IS) indicated better overall survival (OS) and recurrence-free survival (RFS). (A) OS of patients grouped by IS. (B) RFS of patients grouped by

IS.

margin (P=0.804), CD3+ cells in tumor interior (P=0.178),
CDB8+ cells in invasive margin (P=0.820), and CD8+ cells
in tumor interior (P=0.614). No significant association was
observed between PD-L1 expression and IS (P=0.958).

Survival analysis suggested that RFS and OS were signifi-
cantly improved for patients with negative PD-L1 expres-
sion compared to those with positive PD-L1 expression
(P=0.017 and P=0.004, respectively) (Figure 5).
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Figure 3 High degree of CD8 expression cell infiltration in the invasive margin (IM) was significantly correlated with better prognosis. (A and B) OS and RFS of patients
grouped by expression of CD3 in tumor interior (TI). (C and D) OS and RFS of patients grouped by expression of CD3 in invasive margin (IM). (E and F) OS and RFS of
patients grouped by expression of CD8 in tumor interior (TI). (G and H) OS and RFS of patients grouped by expression of CD8 in tumor interior (IM).

Discussion

ICC outcomes remain unsatisfactory, even after curative
resections. Aside from gemcitabine and cisplatin, no other
classical chemotherapy and molecular-targeted therapy has
been effective. Most patients who receive curative treat-
ment for ICC eventually experience relapse and die from
this disease. The prognosis evaluation after liver resection
is of great importance for ICC.

Many researchers have aimed to define more compre-
hensive and precise prognostic parameters. The tumor
immune microenvironment could effectively predict indi-
vidualized prognosis in various tumor types, and the
immune-modulating therapy options may hold promise in
the therapy of tumor. To improve the utility of prognostic
immune parameters, the IS concept was established in
a pioneering study by Galon et al.® IS showed encouraging
performance in the prediction of the postoperative out-
come of stage I-III colorectal cancer patients after
surgery.®® Afterward, the correlation of a high IS and
favorable prognosis was also demonstrated in other
tumor types, including breast cancer, prostate cancer,

gastric cancer, and hepatocellular carcinoma, thereby sup-
porting the notion that high IS is a valuable prognostic
marker.”>'%1? As in CRC, no consensus exists on the
immune response measurement in ICC at present.

In this study, we counted the number of CD3+ and
CD8+ cells in the most representative areas of the tumor
core and invasion margin to form the IS for ICC according
to the IS principle.?>?' The CD3+ and CD8+ lymphocyte
populations have the best documented impact on survival
and are sufficiently simple for clinical utilization. To our
knowledge, this is the first time that the IS scoring system
was used in ICC. The low IS was associated with poor
histological differentiation, the presence of lymphoid
metastasis, and high TNM clinical stages of ICC, thereby
supporting the hypothesis that immune escape might
increase the invasiveness of the ICC tumor. High IS was
significantly associated with better overall survival (OS)
and recurrence-free survival (RFS). IS was also shown to
be an independent prognostic factor for better OS in the
indicating that IS could be
a necessary complement to TNM staging in a tumor set-
ting other than that of colorectal cancer. In particular, we

multivariate analysis,
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Table 2 Univariate and Multivariate Analysis for Overall Survival in ICC Patients

Univariate
Analysis
P value

Overall Survival HR
(95% CI)

P Value

Recurrence-Free Survival HR
(95% CI)

P Value

Age (years)

<60

260

0.082

3.255(0.75614.008)

0.726

0.496

1.661(0.385-7.177)

Gender

Male

Female

0.942

Hepatitis

Negative

Positive

0.350

Cholelithiasis

Present

Absent

0.445

CAI19-9 (U/mL)

>37

<37

0.278

Tumor diameter (cm)

<5

25

0.073

1.331(0.352-5.033)

0.674

0.601

0.676(0.156-2.933)

Differentiation

WWell

Moderately

Poorly

0.268

Perineural invasion

Present

Absent

0.101

Vascular invasion

Present

Absent

0.006*

0.735(0.132-4.102)

0.726

0.466

0.546(0.107-2.782)

Lymphoid metastasis

Present

Absent

0.040%*

0.457(0.064-3.281)

0.436

0.929

0.911(0.117-7.074)

(Continued)
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Table 2 (Continued).
Univariate Overall Survival HR P Value | Recurrence-Free Survival HR P Value
Analysis (95% CI) (95% CI)
P value
Clinical stage
TNM /1l 0.003* [ 0.548 | 0.723
TNM Il 0.695(0.212-2.280) 1.231(0.390-3.883)
Immunoscore (IS)
1SO-1 0.033* [ 0.048* | 0.105
1S2 0.176(0.031-0.981) 0.248(0.046—1.341)
1S3-4

Note: *P<0.05.

Abbreviations: CEA, carcinoembryonic antigen; CA19-9, carbohydrate antigen 19-9.

observed that a high degree of CD8 +T-cell infiltration in
the invasive margin was significantly correlated with bet-
This finding confirmed the data of
a previous study by Asahi and colleagues, who showed

ter prognosis.

that CD8+ T cell number in the outer border area was
a prognostic factor for ICC, thereby suggesting that the
tumor-specific T-cell immune responses could play a role
in ICC progression.” Different relationships between dis-

tribution and prognosis have been reported in different

PD-L1 positive control

H&E

cancers.”” ** It is unclear why only the CD8+ T cell
number in the invasive margin was a prognostic factor
for ICC. We speculated that it might be due to the intra-
tumor heterogeneity of ICC. Meng and his collages have
detected 16 immune markers in the tissue microarray of
168 patients with ICC who underwent liver resection.
They identified four types of immune cells (CD3,
CD45RA, CD57, and PD-L1) in adjacent non-tumor tis-
sues, and one (CD66b) in neoplastic tissues, and derived

Negative PD-L1

Figure 4 Examples of PD-LI staining in representative intrahepatic cholangiocarcinoma (ICC) samples. Representative images of H&E and PD-L1 staining in ICC samples are
shown at x100 original magnification. Placental tissues were used as positive control tissues for PD-LI| staining. Tumor cells show membranous positivity (red arrows). In
the second row, some stromal inflammatory cells show membranous PD-L| expression (green arrows), while tumor cells are negative.
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Table 3 Clinicopathological Variables and Their Association with PD-LI Expression of ICCs

Patient Demographics PD-LI Positive PD-LI Negative Total (%) P Value
n(% of Row Total) n(% of Row Total)
Total, n(%) 30(60) 8(16) 12(24)

Age groups (years)

<60 19(79.2) 5(20.8) 24(48.0) 0.305
260 23(65.4) 3(11.5) 26(52.0)

Gender

Male 23(92.0) 2(8.0) 25(50.0) 0.123
Female 19(76.0) 6(24.0) 25(50.0)

Tumor nodularities

Single 35(83.3) 7(16.7) 42(84.0) 0.210
Multiple 7(87.5) 1(12.5) 8(16.0)

Hepatitis

Negative 36(85.7) 6(14.3) 42(84.0) 0.378
Positive 6(75.0) 2(25.0) 8(16.0)

Cholelithiasis, yes 8(88.9) I(11.1) 9(18.0) 0.555
CEA (>5 pg/L) 9 (81.8) 2 (18.2) Il (22.0) 0.570
CAI19-9 (>37U/mL) 26 (83.9) 5(le.l) 31 (62.0) 0.649

Tumor diameter (cm)

<5 26(83.9) 5(16.1) 31 (62.0) 0.649

25 16(84.2) 3(15.8) 19 (38.0)

Differentiation

Well 2 (100.0) 0 (0.0 2 (4.0) 0.694

Moderately 29 (85.3) 5 (14.7) 34 (68.0)

Poorly 11(78.6) 3(21.4) 14 (28.0)

Perineural invasion, yes 8 (88.8) I (11.1) 9 (18.0) 0.555

Vascular invasion, yes 3 (50.0) 3 (50.0) 6 (12.0) 0.044*
Lymphoid metastasis, yes 9 (75.0) 3 (25.0 12 (24.0) 0.287

Clinical stage

TNM I 29 (90.6) 3 (9.4) 32 (64.0) 0.098

TNMIIV 13 (72.2) 5 (27.8) 18 (36.0)

Immunoscore (IS)

1S0-1 5(16.7) 25 (83.3) 30 (60.0) 0.958
152 I (12,5) 7 (87.5) 8 (16.0)
IS3-4 2 (16.7) 10 (83.3) 12 (24.0)

Note: *P<0.05.
Abbreviations: CEA, carcinoembryonic antigen; CA19-9, carbohydrate antigen 19-9.
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Figure 5 High degree of PD-L| expression indicated poor overall survival (OS) and recurrence-free survival (RFS). (A) OS of patients grouped by PD-L| expression. (B)

RFS of patients grouped by PD-LI expression.

an individualized immune signature, which provided bet-
ter prognostic accuracy than the TNM classification
system.”> Although this study provided comprehensive
and specific information on various immune markers in
ICC, the detection was too elaborate to be used routinely
in clinical practice. Moreover, the use of tissue microarray

may cause sampling error.

PD-L1 is expressed in a variety of malignancies and
plays a critical role in immune escape.?® Blocking PD-L1
expression to restore T cell function has led to durable
clinical activity and safety in diverse malignancies and is
promising for ICC therapy.”” PD-L1 is reportedly
expressed by 17.7%-30.9% of ICC cases.'®!7?%?° In the
present ICC cases, the PD-L1 positive rate was 16%. We
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hypothesized that the highly heterogeneous positive rate
may be due to the different anti-PD-L1 clones and varying
cut-offs used in the studies. The biological and prognostic
roles of PD-L1 in ICC were still controversial. The expres-
sion of PD-L1 in ICC was reportedly associated with
a poor or a better prognosis, it is also possible that it has
no association with the prognosis.'>>°? In the present
ICC cases, the PD-L1 expression was associated with
a shorter OS and RFS. We also tested PD-L1 expression
in relation to IS. No association was found between IS and
PD-L1 expression, which was in contrast with the findings
of previous studies on gastric cancer and hepatocellular
carcinoma.’>® The upregulation of PD-L1 may promote
the invasion and migration of ICC cells and exert
a negative feedback inhibitory effect on AKT signaling.'*
PD-L1 cell-intrinsic signaling could protect cancer cells
from interferon (IFN) cytotoxicity and accelerates tumor
progression.>* The expression and biologic mechanisms of
the PD-L1 in ICC need to be further explored and
elucidated.

A few limitations should be noted in this study. First,
the prognostic model was established based on data from
a single geographical area. Second, the number of patients
was relatively small. Third, the comparisons between this
IS system and other score systems that contained other
TILs in patients with ICC needed to be further
investigated.

To conclude, our results highlighted the extent of hetero-
geneity of ICC with respect to IS and PD-L1 expression.
They both reflected some features of tumor cell biology and
underlined the prognostic significance of cytotoxic inflam-
mation in ICC. The use of IS together with PD-L1 expres-
sion may serve as a complement to the TNM staging system
for predicting the prognosis of patients with ICC.

Conclusion

The IS and PD-L1 may be used as a complement to the
TNM system for predicting the prognosis of patients
with ICC.

Disclosure
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