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Abstract

Objectives: Programmed cell death ligand1 (PD-L1) tissue expression in colorectal cancer (CRC) displays conflicting results among various
studies. We aimed to identify the rate of PD-L1 positivity in colorectal carcinoma, and its immune infiltrating cells, their relationship with
clinicopathological parameters of patients, and to correlate the results with other studies.

Methods: PD-L1 antibody retrospectively analyzed immunohistochemically in tissue microarray blocks of 99 specimens with colonic and
rectal carcinomas operated between January 2015 and December 2017. A comparison performed between PD-L1 expression in tumor
cells (TCs) as well as tumor-infiltrating immune cells (TIICs) for age, sex, histological differentiation, the primary tumor location, number of
involved lymph nodes, angiolymphatic invasion, and TNM stage.

Results: Of the 99 patients, the median age was 54.5 (range: 18-3) years. Fourteen samples were PD-L1 positive in TCs, increased to 32% in
TIICs. A significant expression of PD-L1 in TCs was correlated with medullary histology (p= 0.03), number of the involved lymph nodes (p=
0.02), distant metastasis (p= 0.001), and TNM stage (p= 0.0001). The PD-L1 status in TIICs was again connected with adverse clinical and
pathological parameters.

Conclusions: The expression of PD-L1 in TCs and TIICs is associated significantly with advanced cancer or lymphatic invasion in patients
who underwent surgery after a diagnosis of CRC. The research designates the significance of estimation of TCs and TIICs in correlation to

clinicopathological characteristics of patients a finding that could produce a piece of evidence for precise electing immunotherapy.
Keywords: Programmed cell death ligand1, Colorectal carcinoma, Tissue microarray study, Immunohistochemistry.

Introduction

Colorectal cancer (CRC) is one of the most frequent malig-
nant tumors worldwide, accounting for nearly 19.7% of whole
cancers and 8.9% of cancer deaths.'The evolution of cancer is
affected by the sequence of events including both epigenetic
and inherited epithelial cells changes and is also directed by
tumor-host interaction.? The strong reaction of tumor-in-
filtrating immune cells in blocking tumor dissemination is
a familiar model of this interaction.? However, certain types
of malignancies have the ability to escape immune response
through the upregulation of the host immune checkpoints in
the tumor microenvironment.?

Programmed cell death1 ligand1 (PD-L1, CD274) is a key
immune checkpoint transmembrane physiological ligand for
programmed-deathl (PD1), expressed by lymphocytes, mac-
rophages, and dendritic cells.> * The PD-1/PD-L1 interaction
plays an important role in the inhibition of T cell-mediated
immune response leading to the exhaustion of effectors T
cells®. It is also expressed in various malignancies, serve as a
receptor transferring an anti-apoptotic signal to guard tumor
cells against apoptosis and immune escape of tumor cells.? The
PD1-PDL1 pathway, therefore, has been involved in cancer
progression.’

This observation leads to the production of PD1-PDLI1
pathway inhibitors to counteract tumor cells of evading from
host immune responses, and to intensify antitumor immu-
nity, thus providing a promising approach in oncology toward
immunotherapy.® It is noted that expression of PD-LI, by
tumor-infiltrating immune cells (TIICs), and or neoplas-
tic cells, affects patients’ prognosis in several cancers and
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correlates with a therapeutic response.”Nonetheless, the role
concerning PD-L1 tissue expression in CRC and its microen-
vironment in correspondence with clinicopathological char-
acteristics remains elucidated with different studies reporting
conflicting results.>®*

Therefore, the aim of the current study is to investigate
PD-L1 immunoexpression in CRC, and its microenvironment,
and to reveal whether there is a correlation between them with
variable clinicopathological parameters.

Materials and Methods

Patients and primary tissue specimens
characteristics

A retrospective tissue microarrays study carried out on 99
formalin-fixed, paraffin-embedded specimens of colonic and
rectal carcinoma, obtained at random from the department
of pathology laboratories at Azadi Teaching Hospital and
some own clinical laboratories in Duhok City, Iraq during the
period between January 2015 and December 2019.

We maintained a routine protocol and proper eth-
ics approval from the Medical Research Ethics Committee,
College of Medicine, University of Mosul (approval number
UOM/COM/MRECL2019(8), date 17/2/2020), to access
the clinicopathological data included: patient age, sex, the
primary site of the tumor, histological differentiation, the
number of the involved lymph nodes, angiolymphatic inva-
sion, and TNM stage. The pathologic staging based on the 8th
edition of the American Joint Committee on Cancer staging
manual.’
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Tissue microarray construction

In the current study, two independent pathologists retrospec-
tively analyzed H&E stained slides and selected the repre-
sentative archival paraffin-embedded blocks for each case.
Four cases were excluded due to lack of sufficient tissue in
the block.

Tissue microarray (TMA) blocks made with a hand-op-
erated TMA kit(3DHistech Manual TMA Kit) includes two
ingredients (Puncher extractor device and Moulder).""During
the procedure, 2 mm in diameter three tissue cores were
selected from regions of concern in paraffin-embedded tis-
sues using a hollow needle, along with those of normal colonic
tissue as negative controls All tissue cores arranged in recip-
ient paraffin blocks (TMA blocks). Subsequently, sections of
3 um from this block were cut, mounted then transferred to
glass slides. Later 2 TMA block sections were chosen one was
stained with hematoxylin-eosin to confirm the histology and
to certify the tumor tissue availability (> 50% of the core area)
in the slide while another slide submitted to PD-L1 immuno-
histochemistry test.

Immunohistochemistry technique

Immunohistochemical (IHC) staining was performed on
TMA sections with Dako automated Autostainer Link 48 with
ZytoChem Plus HRP Polymer Kit detection system used in
the work of the current study Briefly, 3 um TMA thick sec-
tions were baked overnight at 58 °C, deparaffinized in xylene,
rehydrated through graded ethanol. A pretreatment procedure
was performed later on the tissue sections with heat-induced
epitope retrieval (HIER), hindered for endogenous peroxidase
activity in 3% hydrogen peroxide solution at 37 °C for 10 min,
ensued by high-pressure cooking in citrate antigen retrieval
solution (pH= 6.0) for about 10 min for PD-L1. Tissue sections
were incubated at 37 °C for 60 min with rabbit IgG mono-
clonal antibodies against PD-L1 (1:100, Cat. No.RBK063-05,
Zytomed systems, Berlin, Germany). Immunostaining was
performed using the ZytoChem Plus HRP polymer (DAB)
(POLHRP-006, Zytomed systems, Berlin, Germany), in which
a brown-colored precipitate appeared at the antigen site.
Finally, counterstaining and blueing with hematoxylin (Sigma-
Aldrich, St Louis, MO, USA), and mounting in a non-aqueous
mounting medium.®

Scoring of PD-L1 immunohistochemical
expression

PD-L1 positivity designated as cells with membranous and/
or cytoplasmic immunohistochemical staining on >5% of all
TCs or TIICs." Trivial changes observed in the staining inten-
sity, therefore, was not estimated.

PD-L1 immunoexpression on tumor cells (TCs), and
tumor-infiltrating immune cells (TIICs) was analyzed sepa-
rately. TIICs were designated as lymphocytes, macrophages,
and dendritic cells infiltrating nests of neoplastic cells.?

Statistical analyses

Statistical analyses using the SPSS statistical package for Social
Sciences (version 18.0 for Windows, SPSS, Chicago, IL, USA)
were performed. Analysis of the data was made by using the
t-test and Chi-square test. The microsatellite instability (MSI)
status and the relapse/survival free relapse were unknown;
thus, not assessed.
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All p-values considered statistically significant when
retained less than or equal to 0.05."2

Results

Clinical characteristics of patients

The baseline clinicopathological characteristics of 99 primary
CRC samples are listed within Table 1. Briefly, the median age
was 54.5 years (range 18-83 years old), by the dominance of
males (55.5%), with a male to female ratio 1.25:1. The predom-
inant primary tumor locations were the right colon (34.3%),
and the rectum (31.3%). Histologically, there were 93.9% mod-
erate to poorly differentiated adenocarcinoma, 15.1% of which
show medullary type. Most of the tumors invade through the
muscularis propria into the pericolorectal tissues (T3 and
T4% = 84.8%). Fifty cases were presented with regional lymph
node involvement by metastatic disease. Approximately 7.1%
of cases were at stage IV.

Table 1. Clinicopathological characteristics of CRC patients.

Variables Sample no.
Age ( years)
Mean 54.5
Gender
Female 44
Male 55
Tumor location
Lt colon 28
Rectum 31
Right colon 34
Transverse colon 6
Medullary type
Yes 15
No 84
Tumor differentiation
Well 6
Moderate 80
Poor 13
Primary tumor (pT)

15
T3 77
T4 7
No .of involved lymph nodes
Mean 3.18
Angio-lymphatic invasion
Negative 30
Positive 69
Regional lymph node (pN)
NoO 49
N1 28
N2 22
Distant metastasis (pM)
MO 91
M1 8
TNM Stage
1 9
] 40
1] 43
v 7
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Immunohistochemical expression of PD-L1

The PD-LI staining was at various frequencies both within
TCs and TIICs. With a 25% cut-off, tumor cells were posi-
tive in 14% of specimens, while in 32% of TIICs. The normal
colonic mucosa did not show any staining. Cytoplasmic and/
or membranous staining was observed in positive TCs cells
and TIICs with the predominance of the former. In TCs, focal
PD-L1 positive pattern was prevailing. However, in TIICs the
diffuse positivity was the most common. The expression of
PD-L1 is shown in Figures 1 and 2.
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The correlation between the expression of PD-L1 within
TCs and the clinicopathological parameters shown in Table 2.
On TCs, expression of PD-L1 was significantly linked with
medullary histology (p=0.03), number of the involved lymph
nodes (p=0.02), distant metastasis (p=0.001), and TNM stage
(p=0.0001). On the contrary, other variables such as age,
gender, primary tumor location, tumor differentiation, angi-
olymphatic invasion, and regional lymph node (pN) status
were of no significance, although primary tumor (pT) status
approached the borderline of significance (p=0.07).

Figure 1. Programmed cell death ligand-1 immunohistochemical expression in CRC neoplastic
cells (original magnification, X100, x400). (a) A lack of PD-L1 expression; (b) negative PD-L1
expression (<5% of stained cells); (arrows); (c) positive PD-L1 expression (=5% of stained cells).
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Figure 2. Programmed cell death ligand-1 immunohistochemical expression in colorectal carcinoma immune
cells (original magpnification, x400). (a) A lack of PD-L1 expression; (b) focal PD-L1 expression (<5% of stained
cells); (arrow); (c) positive PD-L1 expression (=5% of stained cells).

The PD-L1 status in TIICs was studied and its associa-
tion with the variable clinical and pathological features of CRC
patients were analyzed (Table 3). The TIICs exhibited higher
PD-L1 immunoexpression were significantly associated with
medullary histology (p=0.01), primary tumor (pT) status
(p=0.05), regional lymph node (pN) status (p=0.04), angi-
olymphatic invasion (p=0.02), distant metastasis (p=0.002),
and TNM stage (p=0.002) while other variables provided no
significant association.
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Discussion

In oncology, the detection of a prognostic and predictive bio-
marker remains very important to select patients who benefit
from a given therapy while sparing others. In this rapidly evolv-
ing field, PD-L1 becomes one of the emerging biomarkers that
play a major role in immune evasion and distant metastasis.’
However, the role of this biomarker is less clear in colorectal
cancer, as to whether its expression indicates a better or worse
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Table 2. Immunohistochemical tissue expression of PD-L1 in TCs across CRC patients.

PD-L1 expression in tumor cell (TC)

Variable (Negative) (positive) P-value
N=85 (85.9%) N=14(14.1%)
Age, mean+ SD 53.68+16.85 56.57+8.06 03
Gender 0.09
Female 35 (79.5%) 9 (20.5%)
Male 50 (90.9%) 5(9.1%)
Tumor location 0.2
Lt colon 26 (92.9%) 2 (7.1%)
Rectum 28 (90.3%) 3(9.7%)
Right colon 27 (79.4%) 7 (20.6%)
Transverse colon 4 (66.7%) 2 (33.3%)
0.03
Medullary type 75 (90.2%) 9 (10.8%)
No 10 (66.7%) 5(33.3%)
Yes
Tumor differentiation 0.5
Well 5 (83.3%) 1(16.7%)
Moderate 70 (87.5%) 10 (12.5%)
Poor 10 (76.9%) 3 (23.1%)
Primary tumor (pT) 0.07
T2 13 (86.7%) 2 (13.3%)
T3 68 (88.3%) 9(11.7%)
T4 4 (57.1%) 3(42.9%)
No .of involved lymph nodes, mean+ SD i
: ' - 2.66+4.53 5.84+6.45
Angio-lymphatic invasion 0.1
Negative 28 (93.3%) 2 (6.7%)
Positive 57 (82.6%) 12 (17.4%)
Regional lymph node (pN 02
LA NS 45 (91.8%) 4(82%)
N1 23 (82.1%) 5(17.9%)
N2 17 (77.3%) 5(22.7%)
Distant metastasis (pM) 0.001
Mo 83 (91.2%) 8 (8.8%)
M1 2 (25.0%) 6 (75.0%)
TNM Stage 0.0001
| 9 (100.0%) -
Il 37 (92.5%) 3 (7.5%)
1] 37 (86.0%) 6 (14.0%)
v 2 (28.6%) 5 (71.4%)
*P<0.05S

prognosis.”> '* Besides, PD-L1 expression in an association
with the clinical and pathological features are not well-defined
in such tumor. In this study, PD-L1 positivity recognized in
14% of the patients with colorectal carcinoma. This result is
agreed by two prior studies published very comparable issues
with PD-L1 immunoexpression in 14.6% and 12% of cases,
respectively.’> ' In contrast, Masugi et al. analyzed 823 rectal
and colonic cancer cases and noticed PD-L1 tissue expression
in 89% of them.'s These discrepancies might be due to the var-
ious scoring systems, positivity cut-offs applied, intratumoral
staining heterogeneity, and the different antibodies used."

In terms of histopathological parameters, PD-L1 in TCs
was significantly associated with medullary histology, number
of the involved lymph nodes, distant metastasis, and advanced
stage. Interestingly, a nice research by Zhu et al”” has also
pointed that high PD-L1 expression in tumor cells is correlated
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significantly with the metastatic progression, advancement of
tumor stage, and poor outcomes in CRCs.

Although PD-L1 expression was more common in right-
sided tumors with female predominance similar to previous
studies,'® they didn't approach a statistic significance. From
our point of view, this attributed to the small sample size of
the study.

On the contrary, other variables such as age, tumor dif-
ferentiation, angiolymphatic invasion, and regional lymph
node status were of no significance compatible with Shan et
al."” According to our study, these findings indicate that PD-L1
expression in TCs is closely linked to aggressive histological
features in CRC in consistence with other studies that linked
PD-L1 expression to unfavorable prognosis.” "> However, these
studies did not evaluate PD-L1 expression on immune cells,
which now implemented in the scoring strategy for numerous
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Table 3. PD-L1immunoexpression in TIICs across CRC patients.

PD-L1 expression in tumor infiltrating immune cells

(THCs)
Variable P-value
(Negative) (Positive)
N=67 (67.7%) N=32 (32.3%)
Age, mean+ SD 15.61+16.63 53.00+14.46 0.6
Gender 0.2
Female 28 (63.6%) 16 (36.4%)
Male 39 (70.9%) 16 (29.91)
Tumor location 0.1
Lt colon 21 (75.0%) 7 (25.0%)
Rectum 26 (83.9%) 5 (16.1%)
Right colon 18 (52.9%) 16 (47.1%)
Transverse colon 2(33.3%) 4 (66.7%)
Medullary type 0.1
No 61 (72.6) 23(27.4)
Yes 6 (40.0%) 9 (60.0%)
Tumor differentiation 0.2
Well 4 (66.7%) 2 (33.3%)
Moderate 57 (71.3%) 23 (28.8%)
Poor 6 (46.2%) 7 (53.8%)
Primary tumor (pT) 0.05
T2 12 (80.0%) 3(20.0%)
T3 53 (68.8%) 24 (31.2%)
T4 2 (28.6%) 5(71.4%)
No .of involved lymph nodes, mean+ SD 2504461 440+5.37 0.07
Angio-lymphatic invasion 0.02
Negative 25 (83.3%) 5(16.7%)
Positive 42 (60.9%) 27 (39.1%)
Regional lymph node (pN) 0.04
NO 38 (77.6%) 11 (22.4%)
N1 18 (64.3%) 10 (35.7%)
N2 11 (50.0%) 11 (50.0%)
Distant metastasis (pM) 0.002
M 66 (72.5%) 25 (27.5%)
M1 1(12.5%) 7 (87.5%)
TNM Stage
| 9 (100.0%) =
1l 30 (75.0%) 10 (25.0%) 0.002
1 27 (62.8%) 16 (37.2%)
v 1(14.3%) 6 (85.7%)

*P<0.05S

neoplasms like triple-negative breast cancers.”® Moreover, the
prognostic value regarding PD-L1 positivity in these immune
cells still awaits investigations.! To address these questions,
we separately studied PD-L1 immunoexpression in TIICs and
correlated the results with the clinicopathological data of the
patients.

The results identified PD-L1 positivity in 32% of the
tumor immune cells. This immunoexpression was signifi-
cantly associated with medullary histology, angiolymphatic
invasion, distant metastasis, and advanced stage. So, again
connected with adverse clinical and pathological parameters.
Lin et al*> and Wang et al® reported similar results but not in
Masugi et al.'®

The metastatic progression and advancement of tumor
stage in CRC patients with PD-L1 positive tumor infiltrat-
ing immune cells could be explained by the fact that such
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expression might lead to the inhibition of activated T lym-
phocytes and immune evasion, thus to poor outcomes.? %
Another possible explanation is that alteration of the intesti-
nal microbes by some abnormal intestinal status may induce
a shift in the immunologic function accordingly.” Therefore,
intestinal dysfunction as a consequence of CRC may modify
the intestinal immune system.

So, from our point of view, our findings highlight sup-
port to the hypothesis that PD-L1 expression correlated with
the poor clinical and pathological features in colorectal carci-
noma, because we also shed lights on the frequency of PD-L1
positivity in TIICs in rectal and colonic carcinomas, rather
than TCs alone. It suggested that patients with advanced can-
cer or lymphatic invasion were more likely to express PD-L1.

The current study has some limitations that are somewhat
of small sample size (99 cases), its retrospective nature as well

J Contemp Med Sci I Vol. 6, No. 4, July-August 2020: 161-167



Zainab Waleed Aziz Al-hayali

as the MSI status, and the relapse/survival free relapse not
addressed.

However, to our knowledge, no similar study has con-
ducted in Iraq, despite the relatively high prevalence of col-
orectal carcinoma.

To achieve further strong evidence, sizable well-designed
cohort studies and investigations on PD-L1 immunoexpres-
sion on TIICs, are required.

Conclusions

The immunoexpression of PD-L1 in TCs and its microenvi-
ronment is associated significantly with advanced cancer or
lymphatic invasion in patients who underwent surgery after
a diagnosis of CRC. The research designates the significance
of estimation of TCs and TIICs together in correlation to
clinicopathological characteristics of patients, a finding that
could produce a piece of evidence for precise electing patients
toward immunotherapy, aiming for better outcomes.
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