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Introduction

Colorectal cancer (CRC) is third most common cancer 
in terms of recognition (6.1%) and second in terms of 
mortality (9.2%) [1]. Recent data show that CRC incidence 
rates in India have increased by 20% making it the fourth 
most common cause of death in the country due to cancer 
after those of lung, stomach, and liver [2].

Many attempts were made to raise overall survival of 
CRC patients. FDA approved targeted molecular therapy 
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like cetuximab and panitumumab in combination with 
chemotherapeutic agents such as oxaliplatin or leucovorin 
proved to be associated with better and progression free 
treatment outcome [3].

The immune response plays an important role in 
protecting us from disease and clearing the body’s own 
unhealthy and ailing cells and so it has been a question of 
great interest in a wide range of fields such as cancer 
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therapies and anti-tumour immunity through checkpoint 
inhibitors. The first FDA approved antibody designed 
for immune checkpoint blockade was Ipilimumab 
which is an anti-CTLA4 antibody [4]. Following this, 
blockade of other immune checkpoint proteins, such 
as PDL-1, indicated other ways of amplifying immune 
responses against tumours like melanoma, renal cell 
carcinoma, and non-small cell lung cancer. Programmed 
death ligand-1 (PD-L1) is a regulatory molecule expressed 
in T cells which has immunoregulatory function. PD-1 
ligand (PD-L1) also referred to as CD279/ B7-H1, 
is a 33-kDa type 1 transmembrane glycoprotein that 
contains 290 amino acids [5]. It is usually expressed 
by macrophages, some activated T cells and B cells, 
Dendritic Cells, and some epithelial cells, particularly 
under inflammatory conditions. Binding of PD-L1 to its 
receptor suppresses T cell migration, proliferation, and 
secretion of cytotoxic mediators, and restricts tumour cell 
killing [6]. Thus, inhibitors of PD-1 and PD-L1 disrupt 
PD-1 axis thereby enhancing endogenous antitumor 
immunity leading to antitumor responses for patients 
with a wide range of cancers. Some malignancies express 
PD-L1 on their cell surfaces leading to the inhibition of 
the cytotoxic T cells, thus evading the immune response 
against them [7].

Recently, there seemed to be some evidence from 
various studies which indicated that PD-L1 expressing 
MSI tumours show more signals of anti-tumour activity 
during PD-1 targeting therapy [8-10], following which 
the Food and Drug Administration (FDA) approved 
the combination Ipilimumab and Nivolumab for 
the treatment of some patients with metastatic colorectal 
cancer who were treated previously with standard 
chemotherapy drugs [11].

The present study was thus undertaken to evaluate 
the status of PDL 1 expression on both, tumour cells and 
immune cells in order to assess the potential utility of its 
targeted therapies for colorectal carcinoma.

Materials and Methods

The study was an observational cross-sectional study 
that included 30 prospective and retrospective cases of 
CRC. Cases who underwent preoperative neoadjuvant 
chemotherapy or radiotherapy were excluded from the 
study. Approval by the institutional ethics committee 
was taken.

Complete resected specimens of all patients were 
obtained and standard protocol for surgical grossing of 
the specimens was followed. All sections from 30 cases 
were reviewed independently by two pathologists. 
Histopathological examination was done in detail.

•Tumour buds (1-5 cell clusters) were identified 
at the invasive front of the tumour in scanner view. 
The invasive front of the tumour was defined as the 
most progressed cancer cells on the advanced edge of 
the tumour. The possibility of mimickers of tumour 
buds like macrophages, multinucleated giant cells, 
fibroblasts, endothelial cells, smooth muscle cells and 
artifacts (floaters) were excluded. Number of tumour buds 

(TB)were counted in 10 high power fields (hpf) (40X 
objective). Low budding was defined as TB ≤ 5 budding/10 
hpf and high budding as >5 budding/10 hpf. 

Tumour infiltrating lymphocytes (TILS) were 
determined as a percentage of mononuclear inflammatory 
cells in the total intra-tumoral or stromal area as counted 
in 5 hpf (magnification, ×200-400), in the invasive front 
with the exception of tumour areas with crush artifacts, 
necrosis or regressive hyalinization. For statistical 
analysis, three levels of infiltration in the stroma TILs 
were determined: 1, weak (0–10% of stromal TILs); 
2, moderate (20–40% of stromal TILs); and 3, strong 
(50–90% of stromal TILs). 

Immunohistochemistry was done in all cases for PDL1 
with Rabbit monoclonal primary antibody (RBT-PDL1) 
from Bio SB.

Criteria for positive immunohistochemical staining PD LI 
PDL-1 expression in tumour cells was evaluated in the 

cytoplasm and membrane of tumour cells. Cytoplasmic 
expression level (intensity) was scored as 0 (absent), 
1 (weak), 2 (moderate) or 3 (strong), and membrane 
expression level was scored as 0 (absent) or 1 (present; 
if distinct membrane staining above cytoplasmic staining 
level existed). If staining difference was observed 
across multiple tumour cores in each case, intensity of 
predominant staining pattern in tumour component was 
recorded. The overall tumour PDL-1 expression score was 
the sum of the cytoplasmic and membrane scores, ranging 
from 0 to 4 (Figure 1)

PDL1 positivity in TILs was scored in the same 
manner as scoring in H&E: 0- Negative; 1- weak (0–10% 
of stromal TILs); 2- moderate (20–40% of stromal TILs); 
and 3- strong (50–90% of stromal TILs) (Figure 2).

A correlation between PDL1 expression and 
histomorphological parameters was done with special 
emphasis on tumour budding and TILS as based on these 
cases were divided into four subgroups: Low Bud / Low 
TILs; Low Bud / High TILs; High Bud / Low TILs; 
High Bud / High TILs with particular focus on Low Bud 
/ High TILs and High Bud / Low TILs entities. Results 
were analysed.

Statistics
The data was tabulated in Microsoft excel sheet and 

parameters in different groups were compared. Chi square 
test was applied and P value of < 0.05 was considered as 
significant.

Results
 
Mean age of the patients was forty-nine years with 

a majority of cases in fourth and fifth decade of life. Male 
to female ratio was 2:1. Majority of the patients presented 
with bleeding PR (62%) followed by constipation (32%). 
Distal colon being the most affected site (64%) followed 
by proximal colon and rectum. Most of the cases i.e. 
(64%) were Moderately Differentiated Adenocarcinoma 
(Grade 2).

PDL1 expression correlation with clinical and 
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histomorphological parameters showed a statistically 
significant association with gender, LVI and tumour 
budding (Table 1). Reviewing tumour budding alone, of 
the total 30 resected specimens, 11 (36.66%) cases showed 
low bud count at the invasive front out of which 3 (27.2%) 
case s showed PDL1 positivity. However, 18/19 (94.7%) 
cases of high budding showed PDL1 expression. In the 
Low Bud / High TILs subgroup, 75% cases showed no 
PDL1 expression in tumour cells, whereas 62.5% cases 
showed PDL1 positivity in TILs. However, in High 
Bud / Low TILs subgroup, all the cases (100%) showed 
PDL1 expression in tumour cells whereas only 75% cases 
showed PDL1 positivity in TILs (Table 2).

Thus, an inverse correlation was established between 
PDL1 expression in tumour buds and immune cells which 
came out to be statistically significant (p value - <0.001) 
(Figure 3).

Discussion

Our study aimed to investigate the role of PDL1 in 
colorectal carcinomas by evaluating its expression on 
tumour cells and tumour infiltrating lymphocytes and 
its correlation with other histopathological prognostic 
markers. 

Tumour budding was first mentioned in the history 
for colorectal cancers itself for the staging of tumour. 
In recent years, numerous studies have demonstrated its 
vital role in various other cancers including Gastric, Breast 
and Oral cancers. Tumour budding, as a morphologic sign 
of epithelial-mesenchymal transition, is associated with 
higher tumour stage, higher nodal status, venous invasion 

S.NO Parameter Negative For 
PDL-1 (n=30)

Positive For 
PDL-1 (n=30)

P-value

1 Gender Male 3 17 0.02†
Female 6 4

2 Site Proximal Colon 3 6 0.75
Distal Colon 5 14
Rectum 1 1

3 Histological Subtype Well Differentiated Adenocarcinoma 1 4 0.1
Moderately Differentiated Adenocarcinoma 3 15
Poorly Differentiated Adenocarcinoma 3 0
Mucinous Adenocarcinoma 1 1
Signet Ring Cell Carcinoma 1 0
Adenosquamous Carcinoma 0 1

4 pT Stage T1 4 0 0.1
T2 3 9
T3 2 11
T4 0 1

5 LVI Status Present 1 10 0.03†
Absent 9 10

6 PNI Status Present 1 6 0.2
Absent 9 14

Table 1. Correlation of PDL1 Expression in Tumour Cells with Various Clinical and Pathological Parameters

† Significant p value

Figure 1. Micrographs Showing PDL-1 IHC Scoring 
in Tumour Cells. (A) Cytoplasmic and Membranous 
staining both negative - Score 0 [100x]. (B) Cytoplasmic 
staining -Score 1 [400x]; (C) Cytoplasmic staining- Score 
2 [400x]. (D) Cytoplasmic staining -Score 3 [400x]; 
(E) Membranous staining -Score 1 [400x].
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and lymphatic vessel infiltration, local tumour recurrence, 
distant metastasis, and higher tumour aggressiveness [12].

Tumor infiltrating lymphocytes (TILs) are considered 
as reflection of primary host immune response against 
cancer. It is noticed that tumor infiltration by activated 
CD8+ cytotoxic T lymphocytes correlates with better 
survival of CRC patients as it is significantly associated 
with differentiation, staging and microsatellite instability 
[13].

Evasion of the immune system is thus essential for 
cancer development, progression, and resistance to 
treatment. Advances in understanding the role of immune 
checkpoints in suppression of T-cell activation led to the 
development of immune checkpoint inhibitors in the 
treatment of cancer [14]. Since the first use of nivolumab 
in humans in 2006, many clinical trials using other PD-1/
PD-L1 inhibitors like Pembrolizumab, Atezolizumab, 
Durvalumab, and Avelumab for the treatment of various 
refractory cancers such as melanoma and lung cancer have 
been conducted which resulted in a significant survival 
benefit [15].

Our study thus called attention to the importance of 
PD-L1 expression in tumour microenvironment in CRC 
and correlating it with tumour budding and density of 
infiltrating immune cells showing PDL1 positivity.

Talking about the 30 resected specimens we received 
94.7% cases of high budding showed PDL1 expression. 
This was statistically significant and was very much 

in consistency with the studies conducted earlier 
[12, 16-18]. A highly significant association was seen 
between PDL1 with other clinical and histomorphological 
markers such as gender, age, LVI and pT stage which were 
also congruous with past studies [19-21].

To study the correlation of PDL1 expression on tumour 
cells and TILs with tumour budding, we divided our 
cases in four subgroups as mentioned earlier. An inverse 
correlation was established between PDL1expression in 
tumour budding and immune cells that came out to be 
statistically significant (p value - <0.001).

Consistent with these findings, low expression of 
PDL1 on tumour cells with high expression on immune 
cells, have been considered as a good prognostic factor for 
some other types of cancer like squamous cell carcinoma, 
cholangiocarcinoma, urothelial carcinoma and gastric 
carcinoma [22-25].

However, not many studies have shown similar 
findings when it came to colorectal carcinoma. Few 
studies to analyse the correlation of PDL1 expression on 
tumor cells with various prognostic markers including 
TILs were undertaken [16, 18, 19, 26-30] (Table 3). 
But they were not able to prove the reverse causation 
due to various limitations. A recent study conducted on 
340 patients of CRC by Schwarz et al in 2021 however 
concluded that PD-L1 positivity significantly correlated 
with TILs > 5% and MMR deficiency, and PD-L1-positive 
cases showed significantly longer overall survival. 
Also, the low budding/high TIL group showed longer 

Figure 2. Microphotographs Showing PDL1 Scoring in 
TILS (A) Negative (B) Weak(C) Moderate (D) Strong 
[IHC – PDL1; 40x]

Table 2. PDL1 Status in Tumour Cells (TC) and Immune Cells (IC) in the Four Subgroups
Bud /TILs groups n TC PDL1 status (%) IC PDL1 status (%) p 

Value(+) (-) (+) (-)
Low Bud / Low TILs 3 0 (0) 3 (100) 0 (0) 3 (100) -

Low Bud / High TILs 8 2 (25) 6 (75) 5 (62.5) 3 (37.5)

<0
.0

00
1†

High Bud / Low TILs 12 12 (100) 0 (0) 3 (25) 9 (75)

High Bud / High TILs 7 6 (85.70) 1 (14.20) 4 (57.10) 3 (42.80) -

† Significant p value

Figure 3. Line Diagram Showing High Bud / Low TIL 
and Low Bud / High TIL PDL1 Expression on Tumour 
Cells and Immune Cells
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disease-free survival and longer Overall Survival in 
PD-L1-positive cases [31]. This study is the closest to 
what we have tried to analyse in our cohort.

Our evidence presented thus supports the idea that 
immune profile of a tumour microenvironment is of 
great value for detecting biomarkers of response immune 
checkpoint inhibitors.

In conclusion, PDL1 expression in immune cells in 
general has been considered to have a favourable prognosis. 
Studies focussing on PD-L1 immunohistochemistry in 
CRC are very heterogeneous and therefore the prognostic 
value of PD-L1 is still controversial, and the distribution 
of PD-L1 on Tumour Cells or Immune Cells has not been 
comprehensively analysed in CRC. This study supports 
the fact that high expression of PDL1 in TILs correlates 
with a better prognosis and hence better overall survival 
whereas high expression in tumour cells in cases with high 

bud count leads to a bad prognosis. 
Therefore, scoring conventions and PDL1 expression 

analysis in CRC needs to be standardised moving forward. 
Once done, it may be possible to assess thresholds in 
clinical trials to determine if PDL1 can select CRC patients 
who will respond to anti-PD-1 therapy.
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S.NO Study With Year Parameter PDL (+) Tumour 
Cells (%)

PDL (-) Tumour 
Cells (%)

PDL (+) 
TILS (%)

PDL (-) 
TILS (%)

1 Wang et al 2016 
[26]

Differentiation High 
Moderate

Poor

33.3 66.7

NA

19.6 80.4

22.4 77.6

pT stage II
III
IV

33.3 66.7

22.2 77.8

17.7 82.8

2 Masugi et al 2017 
[28]

Overall 89 11 5 95

3 Koganemaru et al 
[27]

Stage IIIa 0 100 18.36 81.63

Stage IIIb 6.38 93.6 17 83

Stage IIIc 22.2 77.7 6.6 93.3

4 Valentini et al 2018 
[19]

TB absent 6.25 21.28 16.33 21.43

TB Present 93.75 78.72 83.67 78.57

Tumour Grade 1 and 2 0 70.21

P<
 0

.0
01

 † 46.94 71.43

Tumour Grade 3 100 29.79 53.06 28.57

5 Martinez et al 2019 
[16]

Low TB 0 100 100 0

High TB 40 60 - -

6 Elfishawy et al 2020 
[29]

Grade 1 0 100

P 
< 

0.
01

 † 0 100

Grade 2 8.8 91.1 40 60

Grade 3 0 100 45.5 54.5

7 Mohamed et al 2021 
[18]

Tumour Bud Intensity Low TB 38 62 62 38

Intermediate TB 63 37 66 34

High TB 21 79 78 22

Stage Early 68 32 36 64

Advanced 37 63 63 37

Low Grade 42 58 52 48

8 Schwaz et al 2021
[31]

Low Bud / High TILs 14 86 41.9 58.1

Low Bud / Low TILs 2.4 97.6 20.5 79.5

High Bud / High TILs 7.1 92.9 23.8 76.2

High Bud / Low TILs 2.1 97.9 12.5 87.5

9 Zeynep et al 2023 
[30]

Low CD8+ Peritumoral lymphocytes 11.3 88.7 49.3 50.7

High CD8+ Peritumoral lymphocytes 13.2 86.8 7.5 24.5

Table 3. Analysis of PDL1 Expression in Colorectal Carcinoma in Recent Studies

† Significant p value
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