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Introduction

Urinary bladder is a frequent site for development of 
urothelial malignancies. Bladder cancers are one of the 
most frequently encountered causes of mortality around 
the globe. According to global cancer statistics, they 
represent 3% of global cancer diagnoses. In the United 
States, it is the sixth most commonly reported malignancy 
[1]. Throughout the world, the male gender appears to 
be affected more as compared to female. In Pakistan, 
a meta-analysis done by collaborating different institutes 
for the Punjab Cancer Registry showed an age-standardized 
incidence rates of 5.2 and 1.4 per 100,000 in males and 
females respectively for bladder cancer [2].

About 90% of the malignant cancers of the bladder 
are urothelial carcinoma. A study conducted in Sindh 
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Institute of Urology and Transplant Pakistan showed 
a high proportion of urothelial type i.e. 93.3% [3]. Another 
study conducted in Armed Forces Institute of Pathology 
(AFIP) Rawalpindi Pakistan revealed a 100% frequency of 
urothelial type [4].

Previously, surgical excision followed by chemotherapy 
was the available treatment modality for Urothelial 
carcinoma. With the advent of molecular pathology and 
precision medicine, immune therapy is now a breakthrough 
in oncology. One such immunotherapy has been targeted 
against PD-L1 for Urothelial carcinoma [5].

PD-L1 (Programmed cell death ligand 1) is encoded 
by the PDCDL1 gene and is found on chromosome 9 
in humans at position p24.1. It is a ligand for the PD1 
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Receptors on cytotoxic T lymphocytes (CTLs). In normal 
cells, interaction of PD1 and CTLs plays a major role in 
immune tolerance and preventing the development of 
autoimmunity in the body [6]. The cancer cells have an 
upregulated PDL-1/ PD-1 mechanism by which they 
escape the immune checkpoints. This upregulation of the 
PDL-1 in cancer cells is by various mechanisms. Inducible 
expression is by extrinsic factors like IFN-Ɣ and EGF, 
whereas constitutive expression is by genetic alteration 
in the cancer cells e.g. RAS and EGFR mutation, ALK 
fusion and MYC amplification.

The rationale is to target PDL-1 and render the cancer 
cells more susceptible to body’s immune response [7]. 
Two theories have been proposed as to what role PDL-1 
pathway plays in anticancer treatment; 1. Immune 
checkpoint inhibitors (ICIs) activate the cytotoxic T cells 
in the tumor bed, 2. They improve the systemic antitumor 
immunity by increasing the tumor antigen presentation by 
dendritic cells to the naïve T cells in the draining lymph 
nodes [8].

Although widely studied and established in 
carcinomas of breast, colon, lung and lymphomas, 
immunotherapy against PD-L1 in urothelial carcinoma 
is relatively a newer modality on the block. Currently, 
different ICIs are being used for specific antibody clones of 
PD-L1. It has also been shown that the clones Dako 22c3, 
Dako 28-8, Ventana 263 may be used interchangeably. 
For clone 28-8, Nivolumab is the FDA approved drug for 
locally advanced and metastatic Urothelial carcinoma in 
patients resistant to platinum-based chemotherapy [5].

This study focuses on the expression of PD-L1 in 
Urothelial carcinoma in our population. The stratification of 
patients according to PD-L1 status in Urothelial carcinoma 
may be helpful in optimizing individualized treatment, 
as patients showing PD-L1 expression may potentially 
benefit from target immunotherapy against PD-L1.

Objectives
1. To determine the frequency of PDL-1 Dako 28-8 

expression by immunohistochemistry in urothelial 
carcinoma of urinary bladder

2. To analyze the association of PDL-1 Dako 28-8 
expression with histological grade of urothelial carcinoma

Materials and Methods

This cross-sectional study was conducted in 
Department of Pathology Shaheed Zulfiqar Ali Bhutto 
Medical University Islamabad. Approval from Ethical 
Review Board (ERB) committee, Shaheed Zulfiqar Ali 
Bhutto Medical University (SZABMU) was taken.

All urinary bladder biopsies and TURBT specimens 
received in the Department of Pathology, Pakistan Institute 
of Medical Sciences between March 2023 and August 
2023 were collected. Patients’ data and registration 
number with relevant details were recorded.

After fixation of the specimen in 10% formalin, gross 
examination was done according to American Joint 
Committee on Cancer (AJCC) protocols and submitted in 
tissue cassettes. Tissue was then processed in automated 

tissue processor, LIECA TP-1020, followed by cutting of 
3-to-4-micron tissue sections. The sections were then 
mounted on glass slides and staining of the tissue with 
Hematoxylin and Eosin (H&E) in a tissue stainer Shandon 
Varistan 24-4 was done.

The slides were examined under Olympus CX 22 
LED series microscope by post-graduate resident along 
with two consultants Histopathologist and diagnoses 
were recorded. Fifty-six cases of Urothelial carcinoma 
were taken.

All cases reported as Urothelial carcinoma were 
included in the study, including resection, biopsy and 
TURBT specimen. Metastatic, non-representative and 
autolyzed cases were excluded from the study.

Three-to-four-micron sections of the selected blocks 
were prepared. Immunohistochemistry was applied for 
PD-L1 using Dako 28-8 clone using LEICA bond III 
staining platform [9].

The slides stained for PDL-1 were examined under 
light microscope. PDL-1 positivity was interpreted as 
brown colored membrane staining with variable faint, 
moderate and strong intensity in the cell membrane of 
tumor cells. The scoring of PDL-1 was done according 
to recommended scoring system for Dako 28-8 clone as 
follows: [5]

Tumor proportion score (TPS)= no. of positive tumor 
cells/ total no. of tumor cells x 100

The cases were divided into two groups i.e.<5% and 
≥5% based on the TPS. The cases showing TPS ≥5% were 
considered positive [5].

All data was assembled on a Master chart and data 
analysis was done by using SPSS version 26.

Qualitative variables such as gender, histological grade 
and PDL-1 expression were expressed as frequencies.

For age, mean and standard deviation were calculated. 
The age categorization was done according to two criteria. 
First, the patients were categorized into two groups i.e. less 
than or equal to 60 years and greater than 60 years. The 
association of PDL-1 expression with these two groups 
was determined. Second, the patients were distributed into 
four categories according to age range i.e. 46-55 years, 
56-65 years, 66-75 years and 76-80 years. The age range 
containing the maximum number of PDL-1 positive cases 
was indicated.

Chi square test was applied for analyzing the 
association of PDL-1 expression with histological grade 
In addition, association of PDL-1 expression with age 
groups was also determined.

p value of ≤0.05 was considered significant.

Results

Of the 56 cases, 12 (21.4%) were females while 44
(78.6%) were males.
The median age of the patients was 63±7years.
The highest frequency i.e. 33/56 (58.9%) of PD-L1 

expression was seen in the age range of 56-65 years. 
However, there was no significant correlation of PD-L1 
expression with age groups (Table 1).

Of the total 56 cases, 36 (64.3%) showed a TPS ≥5% 
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for which the approved drug is Pembrolizumab. For 
Dako 28-8, the recommended algorithm is the TPS, for 
which most studies have used a cut off value of ≥1% and 
others have used cut off ≥5%. The drug Nivolumab was 
approved by FDA in December 2014 for the 28-8 clone 
[5, 12]. The studies have shown an Objective Response 
Rate of up to 28.4% at cut off ≥5% for patients treated with 
Nivolumab in platinum refractory urothelial carcinoma. 
[14].

In conclusion, PDL-1 positivity was seen in 64.3% 
cases of urothelial carcinoma.

PDL-1 expression is significantly associated with
high-grade urothelial carcinoma.

Limitations
The staining platform recommended by the clone 

manufacturer is Autolink 48, the one used in our study 
was LEICA Bond III. Although studies have shown 
this platform to be comparable, it may have affected the 
percentage of expression of PDL-1 [9].

PDL-1 being an expensive immunotherapy may be a
constraint for the patients potentially eligible for 

therapy.

Recommendations
Further studies in South Asian population are suggested 

with patient follow up to determine the prognostic value 
of PDL-1 in urothelial carcinoma.
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(Figure 1).
Forty-three 43/56 (76.7%) cases were of high grade 

while 13/56 (23.2%) were of low grade. Of the cases 
reported as high-grade Urothelial carcinoma, 31/43 
cases (72%) showed a TPS of ≥5% and 12/43 (28%) 
showed a TPS of <5. Of the 13 low-grade cases, 8/13 
(61.5%) showed a TPS of <5% and 5/13 (38.5%) showed 
a TPS of ≥5%. There was significant association of 
PD-L1 expression with high-grade Urothelial carcinoma, 
p value of 0.02 was calculated using Pearson’s Chi square 
test (Figure 2).

Discussion

In our population, more cases of urothelial carcinoma 
were found in males than females. This is comparable to 
the results shown by Doburch et al. from Europe [10]. 
The male to female ratio in our study was 3.6:1. Mubarak 
et al. from a study done in SIUT, Pakistan showed a male 
to female ratio of 5.3:1. The difference in our study may 
be due to variation in the accessibility of female patients 
to health care facilities in our part of the country [3].

The mean age of our patients was 63±7years, which 
is comparable to the results reported by Mubarak et al. 
and Ahmed et al. from different regions of Pakistan [3, 4]. 
There was no significant association of PDL-1 expression 
with age of the patient. This was similar to the results 
shown by Kumar et al. from India and Inman et al. from 
Canada [11, 12].

The frequency of PDL-1 expression in our population 
was 64.3%. To the best of our knowledge, our study is 
the first of any published data in Pakistan. In South Asian 
region, Kumar et al. from India have shown a positivity of 
51% using the cut off value as ≥5% [12]. In a similar 
study conducted in the Middle East region, Nabhani et 
al. from Oman have shown a PD-L1 positivity of 45% 
[13]. The differences may be explained due to the use of 
different clones of PDL-1 in these studies.

Our study showed a significant association of PDL1 
expression with high grade carcinoma. This is similar 
to the results shown by Kumar et al., Nabhani et al. and 
Inman et al [11-13].

The reporting of PDL1 is a challenging task, owing 
to its different clones, organ-specific cut off, different 
staining platforms, scoring criteria and clone-specific 
therapies. The scoring of PD-L1 in Urothelial carcinoma 
for specific clones are recommended by different scoring 
algorithms. The CPS scoring is used for the Dako 22c3 

Figure 1. Frequency of PD-L1 Expression in Urothelial 
Carcinoma

Table 1. Categorization of Urothelial Carcinoma 
According to Age Range

TPS Total
<5% ≥5%

Age Range 46-55 1 6 7
56-65 13 20 33
66-75 5 8 13
76-85 1 2 3

Total 20 36 56

Figure 2. Association of PD-L1 Expression with Grade of 
Urothelial Carcinoma
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