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Abstract
Background: The expression of programmed death-ligand 1 (PD-L1) on malignant cells is one method by which the immune 
system might evade tumorigenesis. PD-1/PD-L1 pathway inhibition improves immunity against tumours. The study aimed to 
evaluate the statement of PDL1 immunostain in renal cell carcinoma. Methods: A case series of research, both prospective 
and retrospective, was conducted on fifty primary renal cell cancer samples. Hematoxylin and eosin (H and E) stained glass 
slides were processed from Formalin-fixed and paraffin-embedded (FFPE) blocks and were revised regarding diagnosis. PD-L1 
immunohistochemical stain (PD-L1 IHC) was conducted for all cases, PD-L1 IHC 22C3 pharmDx (Dako) monoclonal mouse 
anti-PD-L1 employing Autostainer Link 48’s EnVision FLEX visualization system. Results: PDL1 is found to be expressed in 56 
%, showing positivity in males mainly in score 3, 63.6%. The frequency of scores in PDL1 expression with histological variant 
shows statistical significance in score 3 with p- value 0.02. According to the stages, stage 1 was the most common, grades 2 and 3 
were strongly positive expressions and showed the left side was strongly positive while the right side was the most common weak 
positive. Conclusions: Positive expression of PDL1 was found in 56% of the study sample. The positivity of the PDL1 score was 
reported mainly in males. PDL1 score with a histological variant of renal cell carcinoma showed a significant difference among 
the variants at score 3 with a high prevailing of clear cell carcinoma.
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INTRODUCTION
Renal cell carcinoma accounts for 75–80% of adult kidney 
cancers and 1-3% of all human malignancies.[1] Renal cell 
carcinoma (RCC) represents approximately 90% of all 
kidney cancer cases and is the most common solid kidney 
lesion.[2] In RCC patients, certain biochemical indicators are 
thought to be sensitive and specific for assessing prognosis.
[3] The expression of programmed death-ligand 1 (PD-L1) 
on malignant cells is one method by which the immune 
system might evade tumorigenesis. When PD-L1 connects 
to its T cell receptor, PD-1, it deactivates antitumor T cells.[4]

By preventing tumour cells from evading host T-cell 
responses, suppression of the PD-1/PD-L1 pathway enhances 
antitumor immunity and presents a novel strategy for tumour 
immunotherapy.[5] The present study was designed to evaluate 
the statement of PDL1 immunostain in renal cell carcinoma.

MATERIALS AND METHODS
Study design: A case series research, both prospective and 

retrospective, was conducted on fifty primary renal cell cancer 
samples, which were collected from some teaching hospitals 
and private laboratories in Mosul City over 7 months extending 
from November 2022 through May 2023. Biopsy types are 
collected from patients undergoing the operation of either 
radical or partial nephrectomy, and then tissue sectioning 
is done for the histology and immunohistochemistry step.
Histology and immunohistochemistry: Formalin-fixed 
and paraffin-embedded (FFPE) blocks are used to prepare 
the slides, which are then stained with hematoxylin 
and eosin (H and E).[6-8] The slides are reviewed for 
various criteria such as histological type, grade, and 
pathological stage. Patient medical records provide 
additional information like age, sex, and laterality. PD-
L1 immunohistochemical stain is conducted on FFPE 
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tissues using a specific antibody to identify the PD-L1 
protein. The staining and counterstaining procedures are 
completed using an automated method. PD-L1 expression 
is assessed based on the degree and percentage of tumour 
cells exhibiting staining. Different scores are assigned to 
indicate the level of immunoreactivity. The presence of 
membranous staining indicates PD-L1 positivity, while 
cytoplasmic staining alone is considered PD-L1-negative. 
The evaluation of PD-L1 staining is done at different 
magnifications to ensure an adequate number of viable 
tumour cells are present in the sample and to examine 
PD-L1 expression in different areas of the slide.
The degree and percentage of tumour cells exhibiting 
membranous or cytoplasmic staining were used to assess 
PD-L1 expression, and the results were graded as follows: 
The four immunoreactive states are 0, negative (no 
immunoreactivity), score 1 weak (5% to less than 25% of 
cells), score 2 moderate (between 25 and 60% of cells), 
and score 3 strong (greater than 60% of cells).[9]

Membrane staining is present in PD-L1 positive live 
tumour cells, regardless of staining intensity or full or 
partial PD-L1 positivity in the membrane. A tumour cell 
is considered to be PD-L1-negative if it shows cytoplasmic 
staining but not membrane staining.
The tumour regions on the slide were examined at lower 
magnifications (100x) to determine the sufficiency of live 
tumour cells. This was done by evaluating both PD-L1-
staining and non-staining tumour cells to ensure that the 
sample had at least 100 viable tumour cells. PD-L1 expression 
in the tumour is examined at a greater magnification (400x), 
and each section of the slide is assessed separately.
Statistical analysis: IBM’s Statistical Package for Society 
Study (SPSS) for Windows version 25 was used to analyze 
the data for this descriptive study. The frequency and 
corresponding percentage of the data were evaluated by the 
use of the Chi-square test. With a 95% confidence interval, 

a p-value of 0.05 or less was deemed statistically significant.

RESULTS
PDL1 is found to be expressed in 28/50 (56%), and 
negatively expressed in (22/50; 44%) with a statistically 
significant difference (p=0.0001) (Table 1)

Table 1: Frequency of PDL1 Expression of Different  
PDL1 Score.

PDL 
Expression 

PDL1 Score
p-value

0 N=22 1 N=9 2 N=8 3 N=11
-Ve 22 - - - 0.0001
+Ve - 9 8 11 

P-value - - - -

PDL1 expression with age: Patients with scores of 3 
(57.36±11.71) and ages 46–74 years had the largest 
percentage of PD-L1-positive tumours. PD-L1 and age do 
not statistically significantly correlate (p=0.9) (Table 2).
PDL1 expression with gender: PDL1 expressed positively in 
males (score 3) with (7/11; 63.6%), and frequency in females 
(score 1) with (4/9; 44.4%) with no statistical differences 
PDL1 expression (p=0.8) according to gender (Table 2).
The frequency of scores in positive PDL1 expression with 
histological variant: has shown statistical significance 
differences between histopathology variant and strongly 
positive PDL1 expression in score 3 (p=0.02), with clear 
cell RCC was (8/11; 72.7%) strongly positive, papillary 
RCC was most common expression in score 2 (moderate) 
with 2/8 (25%), and chromophobe was most common 
in score 3 with (1/11; 9.1%) strongly positive (Table 2).
According to the relation of PDL1 score with stages of 
renal cell carcinoma: Stage 1 (6/7; 85.7%) cases were 
mostly moderately positive (score 2) and 3/7 (42.9%) cases 
in Stage 3 show weak positive. The PD-L1 score and stage 
have shown non-significant differences (p=0.4) (Table 2).

Table 2: Clinicopathological Parameter among Different PDL1 Score.
Parameters PDL1 Score p-value0 1 2 3

Age, mean±SD 53.91±14.62 53.89±13.08 54.75±15.25 57.36±11.71 0.9

Gender, No. (%)
Male 15 (68.2%) 5 (55.6%) 6 (75.0%) 7 (63.6% 0.8Female 7 (31.8%) 4 (44.4%) 2 (25.0%) 4 (36.4%)

P-value 0.08 0.7 0.1 0.3

Histopathology variant
Clear cell 16 (72.7%) 9 (100.0%) 6 (75.0%) 8 (72.7%)

0.6Papillary 4 (18.2%) - 2 (25.0%) 2 (18.2%)
Chromophore 2 (9.1%) - - 1 (9.1%)

P-value 0.0001 - 0.1 0.02

Stage, No. (%)

1 7 (35.0%) 4 (57.1%) 6 (85.7%) 5 (55.6%)
0.42 2 (10.0%) - 1 (14.3%) 1 (11.1%)

3 10 (50.0%) 3 (42.9%) - 3 (33.3%)
4 1 (5.0%) - - -

P-value 0.01 0.7 0.05 0.2

Grade, No. (%)

1 1 (5.0%) 1 (12.5%) 1 (12.5%) -
0.92 10 (50.0%) 4 (50.0%) 4 (50.0%) 6 (54.5%)

3 6 (30.0%) 2 (25.0%) 2 (25.0%) 4 (36.4%)
4 3 (15.0%) 1 (12.5%) 1 (12.5%) 1 (9.1%)

P-value 0.02 0.3 0.3 0.1

Laterality, No. (%)
Left 9 (42.9%) 4 (50.0%) 7 (100.0%) 9 (81.8%) 0.02Right 12 (57.1%) 4 (50.0%) - 2 (18.2%)

P-value 0.5 1.0 - 0.03
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The relation between PDL1 scores and grade of renal cell 
carcinoma with 47 cases: Grade 2 and 3 were strongly 
positive expressions with (6/11; 54.5%) and (4/11; 36.4%) 
respectively. This refers to increased expression with grade 
although the p-value was statistically non-significant, and 
grade 4 showed equal positivity in different scores (Table 2).
According to the laterality of RCC with PDL1 score: 
The left side was strongly positive in PDL1 expression 
at score 3 (9/11; 81.8%) while the right side was most 
common with weak positive PDL1 expression at score 1 
(4/8; 50%). PDL1 expression was statistically significant 
with p-value 0.02 (Table 2).

DISCUSSION
In the present study, PDL1 is found to be expressed in 28/50 
(56 %), according to the previous study in Brazil and Egypt 
in which, PD-L1 expression was similar results to our study.
[10,11] The research worked in Iran and Germany reported 
lower results in PDL1 expression than this study.[12,13] PDL1 
expression reported in India and the USA shows in between 
results of previous studies.[14,15] This variability in the results 
of PDL1 expression in the mentioned studies is due to different 
sample sizes and the source of the use of antibodies.
In the current study, the highest proportion of PD-L1-
positive tumours occurred in patients at the age of (46-74 
years; 57.36±11.71) in score 3. Similar results were reported 
in Egypt, Iran, and India studies which showed higher 
expression of PDL1 in the fifth decade of life.[11,12,16]

Regarding the gender distribution according to PDL1 
expression, the present study showed that the PD-L1 positivity 
in males more than in females mainly in score 3 with non-
significant statistical difference. Correspondingly, PD-L1 
positivity was not correlated with gender.[17,18] However, the 
most comprehensive meta-analysis by Lu et al.[19], reported 
that the PD-L1 over-expression was more prevalent in women 
in contrast to the current result.[19] On the other hand, PD-L1 
positivity was not correlated with gender,
The immune staining for PD-L1 differed considerably 
amongst subtypes of renal carcinoma. Results of this study 
show statistical significance between histopathology variant 
and strongly positive PDL1 expression in score 3 with p- value 
0.02, with clear cell RCC (72.7%) strongly positive, papillary 
RCC was most common expression in score 2 (moderate) 
with (25.0%), and chromophobe was most common in 
score 3 with (9.1%) strongly positive. According to research 
conducted by Chandrasekaran et al.[14], and Elkhodary et 
al.[11], have found that clear cell RCCs had greater PD-L1 
positive rates than other renal tumour subtypes, none of 
the histological variants revealed a significant relationship 
between PDL1 expression or outcome. They may have 
been due to the small patient sample size and the variety of 
histological subtypes.[11,14] Thompson et al.[20] and Iacovelli 
et al.[21], found that RCCs with the clearest cell composition 
had PD-L1 expression, and tumours with higher levels of 
the protein had a worse prognosis.[20,21]

PD-L1 was expressed in clear cells RCC subtype and 
the earlier research claimed that PD-L1 was particularly 

related to occasional clear cell RCC. These findings lend 
credence to the idea that, despite hypoxia-inducible factor 
degradation brought on by the presence of an active VHL 
protein, alternative carcinogenic pathways exist in clear 
cell RCC and result in PD-L1 overexpression. Alternative 
pathways, such as the MAP kinase and PI3K-AKT-mTOR 
pathways implicated in clear cell RCC oncogenesis, may 
be used by tumours without VHL inactivation to bypass 
VHL safeguards. It has already been noted that these 
other mechanisms can increase PD-L1 expression.[21]

Tabriz et al.[12], Möller et al.[13], and Lee et al.[22], with 
research revealed that PD-L1 expression was greater in 
non-clear cell RCCs than in clear cell RCCs.[12,13,22]

Concerning the relation of PDL1 score with stages of 
renal cell carcinoma, in the present study, only stage 1 
showed a significant association with moderate positive 
expression. One of the first to describe PD-L1 expression 
in RCC was Thompson et al.[23], PD-L1 expression was 
linked to aggressive characteristics such as greater 
TNM stage in one research of 196 patients, as well as an 
increased risk of cancer-specific death.[23]

Patients with RCC who exhibit PD-L1 in their tumours 
are more likely to have advanced tumour stages and less 
favourable clinical outcomes.[17] The PDL1 was positive 
commonly stage III followed by stage  II and  I.[16] Half of 
the patients held tumour stage 2.[24] Tabriz et al.[12], found 
that PDL-1 staining was not substantially correlated with 
tumor stage.[12] This discrepancy with the current study 
is due to bias in sample collection.
The more prominent the PD-L1 expression was seen, 
the higher the nuclear grade. This suggests that to more 
precisely anticipate the therapeutic impact of immune 
checkpoint inhibitors, PD-L1 expression may need to 
be evaluated in metastases.[14]

The current study revealed that grades 2 and 3 were 
strongly positive expressions although the association is 
statistically not significant. Similar studies have found, 
that PDL1 was positive commonly in grades 2 and 3 
followed by stage 1.[16]

The differentiation grade of the investigated malignancies 
was substantially correlated with a gradual rise in PD-L1 
positive.[25] However, some studies showed PDL1 positive 
tumor cells had higher nuclear grade yet all with no 
statistical significance.[11]

The research found that RCC-CC patients had PD-L1 
expression and that positive expression was associated 
with a higher Fuhrman nuclear grade.[10]

In contrast, according to research by Xu et al.[26], patients with 
RCC who had higher levels of PD-L1 had larger tumours; 
were more advanced, and had lower nuclear grades.[26]

In the present study, left-side renal cell carcinoma was 
strongly positive in a statistically significant way. Contrary 
to other studies, no statistically significant association of 
PD-L1 with laterality of the renal cell carcinoma.[27,28] 
Treatment and post-treatment complications could be 
as challenging as usual with another type of cancer.[29,30]

The limitations of the present study include a small sample 
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size, which affects the generalizability of the results. Being 
a retrospective study, the results biased limit the ability to 
draw causal inferences. Other biomarkers were neglected 
and the study was based on PDL1 immunostain expression in 
RCC which might be overlooked and other markers need to 
be included to characterize the type of cancer. The findings 
do not express other populations and lack external validity.

CONCLUSION
In a study sample, 56% of participants showed positive 
expression of PDL1. The positivity of the PDL1 score was 
predominantly observed in males. There was a significant 
difference in PDL1 scores among different histological 
variants of renal cell carcinoma, particularly in score 
3, where clear cell carcinoma was most prevalent. The 
findings could improve the patient’s care and decision 
in clinical settings, follow-up disease progression and 
response to therapy advancing the field of personalized 
medicine and minimizing overall adverse effects.
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