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ABSTRACT

Background: Colorectal carcinoma is the most common type of GIT malignancy which is a multifactorial process with etiology
encompassing genetic factors, environmental exposures and inflammatory conditions of the digestive tract.

Method: 40 histologically proven cases of colorectal carcinoma were subjected for IHC expression of PD-L1 using Biocare kit. PD-L1
was takenpositive as yellow to brown particles in membrane, cytoplasm or both. It was graded depending upon staining intensity and
percentage of the cells andscoring was done by multiplying both and> 3 was taken as positive score.

Result: Most of the cases were in 6th and 7th decade of life (62.5%) with M:F ratio being 1.4:1. Most common site involved was rectum.
Histologically 29 cases were conventional adenocarcinoma with rest being mucinous and mucin secreting type and most of them being
moderately differentiated (70%). On immunohistochemistry, PD-L1 expression was seen in 20 cases with moderate and strong intensity.
But PD-L1 score was positive in 14 cases (35%). TIL was positive in 57.5% of the cases. Statistically there was significant correlation
between histological type of tumor with PD-L1 (p value=0.03) and TIL (p value=0.017). Although PD-L1 positivity was insignificant with
histological differentiation (p value=0.65) but TIL was significant (p value=0.03).

Conclusion: PD-L1 expression is relevant to the prognosis as well as for further CRC therapies whereas the TIL cell positivity has become
an independent predictor of patients survival.
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Introduction

Colorectal cancer (CRC) is one of the leading causes of
cancer-associated mortality worldwide and ranks third,
behind prostate cancer and lung cancer for new cases in
males and behind breast cancer and lung cancer for new
cases in females (8% of all new cancer cases for both).!
According to the WHO GLOBOCAN database, there
are 1,849,518 estimated new CRC cases and 880,792
CRC-related deaths in 2018.2 The global burden of CRC
is expected to increase by 60% to more than 2.2 million
new cases and 1.1 million cancer deaths by 2030.® The
incidence rates in India are quite low of about 2 to 8 per
100,000 as compared to other countries;* but apart from
geographical variations, the incidences are rising rapidly
in India. Incidence rate in different subsides varies for age,
gender, and race.

It is a multifactorial disease process, with etiology
encompassing genetic factors, environmental exposures
(including diet), and inflammatory conditions of the
digestive tract. Many studies have attributed the increased
risk of developing colorectal cancer to living the
“Westernized Lifestyle” which encompasses increased
dietary fat (particularly rich in animal fat), physical
inactivity, obesity (high BMI).! Other causative factors

include diabetes, smoking, alcohol intake and genetic
susceptibility such as family history, adenomatous polypi,
familial polyposis, hereditary non-polyposis colon cancer
syndrome and inflammatory bowel diseases, HNF4A,
CHDHI1, and LAMBI1 genes (on chromosomes 20ql3,
16922, and 7931, respectively). Protective role of dictary
fibres, aspirin, legumes, fish and supplemental calcium
intake on colonic carcinogenesis is also well documented.

Early CRC often has no symptoms, which is why screening
is very important in such cases. As a tumor grows, it may
present with unexplained anemia, bleeding from the
rectum, bloody or dark/black stools, repeated urges to have
a bowel movement when the bowel is empty, alternate
constipation or diarrhea that lasts for more than a few days,
decreased appetite with unintentional weight loss.’

Histological types of CRC are mainly adenocarcinoma
(90-95%), others being leiomyosarcoma, lymphoma,
melanoma and neuroendocrine tumors, adenosquamous,
pure squamous cell carcinoma, spindle cell carcinoma,
choriocarcinoma and clear cell carcinoma.

The single most important prognostic indicator of CRC is
the extent of the tumor at the time of the diagnosis, the so-
called stage.
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Various modalities are used to diagnose CRC including
Digital Rectal Examination, Colonoscopy, FNAC etc. But
these days Immunohistochemistry and molecular markers
are being performed not only for diagnostic purpose but also
for predicting the prognosis and target therapy.®

Programmed death ligand 1 (PD-L1), also known as
CD274 and B7-H1, is a cell surface glycoprotein that plays
an important role in the suppression of cellular immune
responses. It is a transmembrane protein commonly
expressed on the surface of antigen presenting cells and
tumor cells. PD-L1 specifically binds to its receptor, PD-1,
which is expressed on the variety of immune cells, such as
tumor infiltrating lymphocytes, T cells, B cells, monocytes
and dendritic cells.’

Studies have demonstrated that binding of tumor PD-L1
to its receptor PD-1 on T cell surface inhibits infiltrating
T cell activation and subsequent lysis of tumor cells. PD-
L1 expression is detected not only in tumor-infiltrating
lymphocytes (TILs), but also present in tumor cells, and
its aberrant expression is associated with a poor prognosis
in several human tumors. The role of PD-L1 expression
in colorectal carcinoma is less clear, with some published
studies reporting conflicting results as to whether PD-L1
expression indicates a better or worse prognosis.®

Material & Methods

The study was conducted on 40 histopathologically proven
cases of colorectal cancer received as 16 colectomies
and 24 biopsies in a tertiary care center. The tissue was
formalin fixed and paraffin embedded and was then
stained for haematoxylin and eosin for histopathological
typing and grading. All the cases were subjected to
immunohistochemistry for PDL1 expression.

Immunohistochemistry was performed using antibodies
against PD-L1 (Biocare medical). The antigen retrieval
was done using a Decloaker method with 10-mmol citrate
buffer at pH 6.0. Tris buffer was used as wash buffer.
Positive control tissue were having colored end product at
the site (cytoplasmic and membranous) of target antigen.
Negative control tissue section did not have the above
colour. PD-L1 presents a positive colour of Yellow to
Brown particles in the membrane/ cytoplasm/ both.

Scoring of PD-L1°: On basis of colour(a) (0 =No coloring, 1
= Light yellow, 2 = Brown Yellow, 3 = Dark Brown). On
the basis of percentage of positive cells (b) (1= < 10% of
the cells, 2 =10% to 50% of the cells, 3 = >50% of the
cells). Integrated score (Immunohistochemical scores,
IHS) = Staining intensity(a) X Score of percentage of
positive cells(b). [Positive score = >3 points].

Results

The age of the patients varied from 19-82 years of age with
maximumnumberofcases(62.5%)in6%and 7" decade oflife
with M:F ratio being 1.4:1. Major complaints encountered
in the patients were abdominal pain, bleeding per rectum
and weight loss that presented mostly in combination of
one or the other. Majority of the tumors (27/40 cases) were
located in rectum followed by sigmoid colon. Among 40
cases, 16 were colectomies and the rest being biopsies.
Majority of the colectomies had tumor size between 2-5
cm and showed different pattern of tumor growth with
maximum being exophytic/polypoidal type (50%). The
histological profile of CRC comprised maximum number
of cases of conventional adenocarcinoma (72.5%) with
remaining being mucinous adenocarcinoma. 5/40 (12.5%)
cases were well differentiated (Grade I), 28/40 cases
(70%) were moderately differentiated (Grade II) and 7/40
(17.5%) cases fell into category of poorly differentiated
adenocarcinoma (Grade III). Lymph nodes were recovered
in 15 colectomies and of these 8 cases (53.3%) showed
secondary carcinomatous deposits. [Table 1]

On immunohistochemistry, PD-L1 positive cells were seen
in 50% (20/40) of cases, out of which 13 cases (32.5%)
showed 10-50% positive cells and 7 cases (17.5%) showed
<10% positive cells. Intensity of staining in most of the
positive cases varied from moderate (25%) to severe
(20%) with weak (5%) in few cases. Although PD-L1
positive cells were seen in 20 cases, but after calculating
the score it was positive in 14 cases (35%) with score >3.
23/40 cases (57.5%) showed presence of tumor infiltrating
lymphocytes (TIL). [Table 1]

On correlating, out of the total 14 PD-L1 score positive cases,
12 cases showed presence of TIL. And out of the 26 PD-L1
score negative cases, 11 cases showed presence of TIL. There
was statistically no significant correlation of PD-L1 and TIL
with gender [PD-L1 p value= 0.458 and TIL p value=0.6282],
age [PD-LI p value=0.4878 and TIL p value=0.185] and
tumor size [PD-L1 p value = 0.69 and TIL p value= 0.6143].
Although PD-L1 score positivity and TIL was more in rectum
and sigmoid colon tumors as compared to tumors of ascending
and transverse colon but no significant correlation was seen
p value being 0.14 (PD-L1) and 0.5 (TIL). No definite
p value could be calculated for lymph node status of the
tumor. There was statistically significant correlation between
histological type of tumor with PD-L1 (p value=0.03) and
TIL (p value=0.017) as positivity was more in conventional
adenocarcinoma and it markedly reduced in mucinous and
mucin secreting adenocarcinomas. No statistical significant
correlation of PD-L1 score (p value=0.65) and differentiation
of tumor was seen but significant correlation of TIL and
tumor differentiation was present (p value=0.03). [Table 2]
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Table 1: Patient Demographics and IHC.

Age

<50 yrs 12 30%

51-70yrs 25 62.5%

>70yrs 3 7.5%
Gender

Male 23 57.5%

Female 17 42.5%
Tumour Size

2-5cm 9 56.25%

>5cm 7 43.75%
Tumour Site

Ascending colon and transverse colon 7 17.5%

Descending colon, sigmoid colon and its combination with 13 32.5%

rectum

Rectum 20 50%

Histological Type

Conventional adenocarcinoma 29 72.5%

Mucinous and with mucin secreting adenocarcinoma 11 27.5%
Histological Differentiation

Well 5 12.5%

Moderate 28 70%

Poor 7 17.5%
Lymph Node

Metastatic 8 53.3%

Reactive 7 46.7%
PDL-1 Expression

Negative 20 50%

<10% 7 17.5%

10-50% 13 32.5%

>50% 0 0%
Staining Intensity

Nil 20 50%

Mild 2 5%

Moderate 10 25%

Strong 8 20%
PDL-1 Score

<3 26 65%

=3 14 35%
TIL

Positive 23 57.5%

Negative 17 42.5%
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Table 2: Correlation Between PDL-1 and TIL.

Age
<50 yrs 4 8 5 7
51-70yrs 8 17 048 15 10 018
>70yrs 2 1 3 0
Gender
Male 9 14 0.40 12 11 0.62
Female 5 12 11 6
Tumour Size
2-5cm 3 6 0.69 4 5 0.61
>5cm 3 4 4 3
Tumour Site
Ascending colon and transverse colon 4 3 014 5 2 05
Descending colon, sigmoid colon and its combination with rectum 2 11 6 7
Rectum 8 12 12 8
Histological Type
Conventional adenocarcinoma 13 16 0.03 20 9 0.01
Mucinous and with mucin secreting adenocarcinoma 1 10 3

Histological Differentiation

Well 1 4 4 1

0.65 0.03
Moderate 1" 17 18 10
Poor 2 5 1 6

- 3% "..'r"-'."" vt ; r ; #, ;. 'JEJF- ;"‘"‘a X
Fig. a) PD-L1 Positivity (Membranous, 400X). Fig. b)PD-L1 Positivity (Bothmembranous/ Cytoplasmi C,
400X).
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Fig. ¢) Tumour Infiltrating Lymphocytes (TIL) Positivity.

Discussion

Colorectal cancer (CRC) is one of the most frequent
malignancies in the world. Despite major advances in
diagnosis and treatment of the disease, overall mortality
is still high and needs further efforts to reduce cancer
related death.!”® Although the tumor is diagnosed
histopathologically on light microscopy but various
immunological markers are expressed by CRC and
depending upon them the treatment and prognosis differs.
PD-L1 is an immunoinhibitory molecule that suppresses
the activation of T cells, leading to progression of tumors.
The prognostic value in CRC remains unclear. PD-L1
positive TIL is an independent prognostic factor in CRC
patients especially for MMR proficient subgroup.!!

Present study showed maximum number of cases in the
age group of 51-70 years (62.5%) with M:F ratio being
1.4:1 in concordance with White et al.'? PD-L1 score
positivity was also more in males in this age group but
no significant correlation seen. Same findings has been
reported by Shen et al.'?

Although immunoexpression of PD-L1 was seen in
50%(20/40) of the cases with maximum cases showing
10-50% expression of positive cells but PD-L1 score was
positive in 35% (14/40) of the case. TIL was positive in
23/40 cases (57.5%). Mathew et al concluded 16/181 cases
(9%) to be positive for PD-L1 expression using the 5% cut-
off (PD-L1 score 1-2) and 10/16 (62%) PD-L1-positive
tumors contained a high number of CDS8-positive tumor-
infiltrating lymphocytes."* Ho kim et al showed PDL-1
positivity in tumour cells and immune cells to be 12.5%
and 29.8% MSI-H CRCs, respectively and occasionally
overlapped (n=12; 5.8%)."> Shingo et al showed variable
PDL-1 expression in 54/454 CRC (12%).'¢
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Rectum was involved in 27 cases with rest being in
different parts of colon and most of them were diagnosed
as conventional adenocarcinoma moderately differentiated
(70%) followed by poorly differentiated. Similar results
have been seen with various researchers.'”'®!° PD-L1
positivity was also more in rectal and sigmoid tumors with
insignificant correlation. But Anna et al showed significant
association of PD-L1 and TIL with right sided tumors.?

PD-L1 positivity in tumor cell and TIL positivity decreased
with mucinous feature (PD-L1: 1 case; TIL: 3 case) in
CRC as compared to conventional adenocarcinoma (PD-
L1:13 case; TIL:20 case) leading to significant correlation
which is in concordance with study by Ho Kim et al which
showed PD-L1 positvity in tumour cells (65%)[p=0.013]
and/or immune cells (55%)[p=0.022] subset of MSI-H
CRCs was significantly associated with non mucinous
type tumors.'> Colorectal mucinous adenocarcinoma has a
dismal prognosis compared to conventional one.

As the grade increased, PD-L1 score as well as TIL
positivity decreased. Hence there was significant correlation
of TIL with histological differentiation. But insignificant
correlation of PD-L1 score and histological differentiation
was found. But Shingo et al showed significant association
between PD-L1 expression and poor differentiation.'®

Thus study showed higher expression of TIL to be
significantly correlated with good prognosis (as an
independent prognostic factor). This is in concordance with
Yagqi et al which showed higher expressions of PD-1 and
PD-L1 correlating with better prognosis of CRC patients
and TILs-PD-1 to be an independent prognostic factor
for OS and DFS of CRC patients, especially for MMR-
proficient subgroup.'!

Now-a-days CRC, on the basis of prognostic and
therapeutic purposes, is divided into 2 types, on the basis
of DNA mismatch repair (MMR) status - MMR proficient
and MMR deficient (found in other types such as HNPCC,

polyps etc).*!

Several clinical trials have been conducted on monoclonal
antibodies (MAbs) against PD-1 in CRC including
combination therapies of cytotoxic agents and targeted
therapies, particularly targeting epidermal growth factor
receptor (EGFR) by Cetuximab or Panitumumab and
vascular endothelial growth factor receptor (VEGFR)
pathway by Bevacizumab. It recognized the importance
of anti-PD-1 therapy for MSI (Microsatellite instability)
tumors among CRC subtypes.?

CRC was further investigated by a small phase 2 trial of
Pembrolizumab and Nivolumab (human mAb targeting
PD-1). It gave the first indication that PD-1 targeting of
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colorectal carcinoma in metastatic disease significantly
benefited patients with MSI tumors when compared with
those with MSS (microsatellite stable) disease. It also
indicated that PD-L1 expression (assessed by IHC) was
strongly associated with MSI (dMMR), suggesting that
expression of PD-L1 may be a useful predictive biomarker
of response to PD-1 immune checkpoint targeting. This
study showed that MMR status predicted clinical benefit
of immune checkpoint blockade with both agent with
enhanced responsiveness in MSI CRC.%

Conclusion

PD-L1 expression is associated with signatures of
serrated pathway of colorectal carcinogenesis including
BRAF mutation, microsatellite instability and is more
common with MMR proficient as compared to MMR
deficient CRCs, correlates with overall survival rate of
CRC. PD-L expression is suggestive to be involved in
downregulating anti-tumor immunity and thus promoting
further tumor growth and metastasis in patients with CRC.
Therapeutically, significant correlation has been observed
between PD-L1 overexpression, infiltration of PD-1 CD8+
lymphocytes and is strongly demonstrated in mismatch
repair (MMR) proficient tumors. It has been observed
that CRC patients which show immune related objective
response to anti PD-1 treatment are usually MMR deficient,
thus drugs Pembrolizumab and Nivolumab may play a role
in these cases if CRC is MMR deficient, although positivity
of TIL plays as an independent prognostic factor.
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