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Abstract
Background: Renal cell carcinoma (RCC) is a quite common cancer worldwide and it is difficult to determine 
prognosis only with staging and grading as spontaneous metastasis or late metastasis can occur after curative surgery. 
BCL-2, an apoptosis inhibitor gene expression is randomly found in specimen of RCC. Over expression of BCL-
2 can help in determining the progression of RCC. Aim: The aim of the study was to determine the expression 
of BCL-2 in histopathologically diagnosed renal cell carcinoma and its association with histopathological grade. 
Materials and methods: This cross-sectional study was conducted in the Department of Pathology, Dhaka Medical 
College, Dhaka, from March 2021 to February 2023 among purposively included 60 histopathologically diagnosed 
RCC patients. After taking informed written consent data were collected by face-to-face interview-medical records 
reviewing by using a pretested semi-structured questionnaire and check list. Immuno-staining with BCL-2 antibody 
was also done and findings were recorded. Statistical analysis was carried out using the SPSS software version 25. 
Results: The mean±SD age of the patients was 57.2 (±11.7) years, majority 20 (33.3%) were within 55-64 years of 
age and majority 42 (70%) patients were male. Regarding histopathological type, majority 44 (73.4%) had clear cell 
type followed by papillary 14 (23.3%) and chromophobe 2 (3.3%) type of RCC. According to ISUP grade, majority 
31 (51.6%) belonged to grade 2 followed by 15 (25%), 10 (16.7%) and 4 (6.7%) patients belonged to grade 1, grade 
3 and grade 4 RCC respectively. Positive expression of BCL-2 was detected in 37 (61.7%) of cases while negative 
BCL-2 expression was detected in 23 (38.3%) of patients. Significant statistical association was present between BCL-
2 expression with grading of RCC (p<0.05). Conclusion: BCL-2 expression was positive in about two-third of renal 
cell carcinoma patients and expression was more frequent among patients with low grade RCC. 
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Introduction
Renal cell carcinoma (RCC) arises from the modification 
of epithelial cells of proximal convoluted tubule.1 It is 
a quite common cancer all over the world and occurs 
in both men and women. Among the most frequently 
diagnosed cancer it was found 6th position in male 
and 10th position in female.2 According to WHO, 
worldwide among the cancer deaths RCC ranks as the 
13th most common cause.3 For both male and female, 
the cumulative incidence risks of RCC are 0.6% and 

0.3% respectively for both eastern & western Asia.4 

In Bangladesh the incidence rate of kidney cancer was 
found 0.8 per 100000 population and mortality rate due 
to kidney cancer was found 0.7 per 100000 population.5

Several risk factors along with some genetic causes and 
mutations involved in protein over-expression and up 
regulation; which was detected as a factor to develop 
renal cell carcinoma.1 To determine the prognosis of 
RCC several factors are examined such as pathologic 
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grade and stage, tumor size, nuclear morphometry and 
deoxyribonucleic acid (DNA) content.6 As tumour 
growth depends on cell proliferation and apoptosis, any 
unusual behaviour of apoptosis may cause abnormal 
cellular proliferation and development of carcinoma. It 
was known that RCC has unique clinical presentations 
like spontaneous metastasis after removal of the original 
tumour, late metastasis after curative surgery. Moreover, 
it is highly resistant to conventional chemotherapy 
& radiotherapy. For this reason, difficulties arise 
during determination of prognosis solely by grading.7 

So regulators of apoptosis can help in diagnosis of 
progression of RCC.8 
The B cell leukaemia/lymphoma-2 gene (BCL-2) is 
an inner mitochondrial membrane protein that inhibits 
programmed cell death or apoptosis.9 Neoplastic 
cell development is influenced by BCL-2 through 
prolongation of cell survival, as inhibition of apoptosis 
occurs. This proto-oncogene does not cause cell 
proliferation.10 

In the presence of cell positivity along with the 
suppression of BCL-2, the inhibition of programmed 
cell death occurs, potentially leading to the initiation 
of malignant transformation.11 BCL-2 expression was 
found commonly in different cancers. In case of RCC 
patient’s specimen, expression of BCL-2 proto-oncogene 
is randomly found. Over expression of BCL-2 without 
any mutation of p53 which is a tumour suppressor gene 
may induce renal cancers.12 

Although conventional clinical and pathological 
parameters such as tumor grade, vascular and lymphatic 
involvement provide important information about 
prognosis of renal cancer, expression of BCL-2 also may 
enlighten the physicians to determine the patients who 
are in risk for progression of RCC. 

Materials and methods
This cross-sectional study was a part of a large 
study. This part was conveyed in the Department of 
Pathology, Dhaka Medical College (DMC), Dhaka 
with the aim to evaluate the expression of BCL-2 in 
histopathologically diagnosed renal cell carcinoma 
and its association with histopathological grade during 
the period from March 2021 to February 2023. Total 
60 histopathologically diagnosed renal cell carcinoma 
cases irrespective of age and sex were enrolled in this 
study by purposive sampling technique. Patients who 
had history of receiving any type of chemotherapy 
or radiotherapy, autolyzed tissue and necrotic tumour 
were excluded. After describing detail purpose and 
procedure of the study informed written consent was 
taken from each patient, data was collected through 
face-to-face interview and medical records review by a 
pre-tested semi-structured questionnaire and check list. 
Data regarding socio-demographic and clinical profile 
including radiology & imaging findings were recorded. 

One section from representative paraffin block for each 
case was selected for immunohistochemical stain with 
BCL-2 at the Department of Pathology, Bangabandhu 
Sheikh Mujib Medical University. Brownish cytoplasmic 
staining of tumor cells was considered as BCL-2 scoring. 
BCL-2 was evaluated based on the percentage of 
positively stained cells (proportion) and staining intensity 
compared with positive control. Tonsil was used as 
positive control. The proportion score was determined as 
1 (<30% of tumor cells) and 2 (≥30% of tumor cells). The 
intensity score was determined as 0 (no staining), 
1 (weak staining), 2 (moderate staining) and 3 (strong 
staining). The intensity score and proportion score were 
multiplied to obtain the total score. Total scores were as 
follows: 0 to 2 (negative) and 3 to 6 (positive). 

Histopathological diagnosis was made and grading was 
done according to WHO/ISUP grading system. ISUP 
grade was subdivided into two subgroups-1) Low grade: 
ISUP grade 1 and 2. 2) High grade: ISUP grade 3 and 4.

All the data was checked thoroughly for any inconsistency 
followed by coding, categorizing and tabulation using the 
SPSS software version 25. For descriptive statistics mean, 
median, standard deviation were analyzed for numerical 
data and frequencies & proportions for categorical data. 
Inferential statistics were performed by chi-square test 
and Fisher’s exact test. Statistical significance was set as 
95% confidence level. A p-value of less than 0.05 was 
considered statistically significant. Ethics was maintained 
strictly at every point of the study. Written permission has 
also been taken from concerned department where study 
was undertaken. Ethical clearance was obtained from 
Ethical Review Committee (ERC) of DMC. 

Results
In this cross-sectional study 60 cases of 
histopathologically diagnosed renal cell carcinoma 
were included with the aim to evaluate the expression 
of BCL-2 in renal cell carcinoma and their association 
with histopathological grade. Details of the study 
results are described below.

Table-1: Distribution of participants 
according to age (n=60)

Age group (in 
years)

Frequency (n) Percentage 
(%)

24-34 03 5
35-44 03 5
45-54 15 25
55-64 20 33.3
65-75 19 31.7

 Mean (±SD) =57.2 (±11.7) 

Majority 33.3% of participants (n=20) were in the age 
group 55-64 years. Mean (±SD) age was 57.2 (±11.7) 
years presented in (Table-1).
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Fig-1: Distribution of participants according to sex 
(n=60)

Among the participants, majority 70% patients (n=42) 
were male showed in Figure-1.

Table-2: Distribution of participants according to 
clinical presentation (n=60)

Presenting 
complains

Frequency (n) Percentage (%)

Hematuria 60 100

Flank pain 35 58.3

Abdominal 
mass

28 46.7

*Multiple response

Regarding clinical presentation it was found that all 
100% patients (n=60) had hematuria, 58.3% patients 
(n=35) and 46.7% patients (n=28) presented with flank 
pain and abdominal mass respectively stated in Table-2.

Histopathological type

44 (73.4%)
Clear

Papillary

Chromophobe 2 (3.3%)

0 10 20 30 40 50

Fig-2: Distribution of participants according to 
histopathological type of renal cell carcinoma (n=60)

Figure-2 illustrated that clear cell renal cell carcinoma 
was found in majority 73.4% of participants (n=44); 
followed by papillary renal cell carcinoma in 23.3% 
of participants (n=14) and chromophobe renal cell 
carcinoma comprised rest of the cases 3.3% (n=2).

Table-3: Distribution of participants according to 
histopathological grading of renal cell carcinoma 
(n=60)

Grade Frequency (n) Percentage (%)
1 15 25.0
2 31 51.6
3 10 16.7
4 4 6.7

All tumors were graded according to the scoring system 
of the International Society of Urological Pathology 
(ISUP). Majority 51.6% patients (n=31) were reported 
as grade 2, followed by 25% (n=15), 16.7% (n=10) and 
6.7% (n=4) of patients reported as grade 1, grade 3 and 
grade 4 renal cell carcinoma respectively presented in 
Table-3.

Table-4: Distribution of participants by BCL-2 
expression (n=60)

BCL-2 
expression

Frequency (n) Percentage 
(%)

Positive 37 61.7
Negative 23 38.3

Regarding BCL-2 expression, among majority 61.7% of 
patients (n=37) it was detected positive expression and 
the rest 38.3% of patients (n=23) it was detected negative 
expression showed in Table-4.

Table-5: Association between histopathological type 
and grade with BCL-2 expression (n=60)

Histopathological 
type

BCL-2 expression p-value
Positive Negative

Clear 26 (59.1%) 18 (40.9%)
Papillary 9 (64.3%) 5 (35.7%) 0.775b

Chromophobe 2 (100%) 0 (0%)
Grading
Low grade (1 and 2) 32 (69.6%) 14 (30.4%) 0.031*
High grade (3 and 4) 5 (35.7%) 9 (64.3%)

bFisher Exact test performed to measure the level of 
significance

*Chi-square test was performed to measure the level of 
significance

Patients who had clear type of renal cell carcinoma, 
majority 59.1% (n=26) showed positive BCL-
2 expression and 40.9% (n=18) showed negative 
expression. On the other hand, in case of papillary renal 
cell carcinoma, majority 64.3% patients (n=9) were 
detected as positive expression while 35.7% patients 
(n=5) showed negativity. All 100% patients (n=2) 
of chromophobe type renal cell carcinoma showed 
positive BCL-2 expression. No significant statistical 
association was found between BCL-2 expression with 
histopathological type.
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Among the patients who had low grade (1 & 2) renal 
cell carcinoma, majority 69.6% patients (n=32) showed 
positive BCL-2 expression. While, patients who had 
high grade (3 & 4) renal cell carcinoma, majority 64.3% 
patients (n=9) showed negative BCL-2 expression. This 
differences of histopathological grade between BCL-
2 expression were statistically significant (p<0.05) 
presented in Table-5.

Discussion
Renal cell carcinoma (RCC) is the Commonest 
diagnosed cancer among all urogenital malignancy and 
causes 30-40% mortality recorded in 2022.13,14 Diagnosis 
of RCC in early stage is very crucial for the treatment of 
patients and for decreasing mortality.13 Though BCL-2 is 
found invariably in specimen of RCC, but depending on 
grading prognosis of RCC is made mostly. Aim of this 
cross-sectional study was to evaluate the expression of 
BCL-2 proto-oncogene in renal cell carcinoma (RCC) 
and its association with histopathological grade among 
60 patients. 

In this study mean age of the participants was found 
57.2 (±11.7) years. Age of majority 33.3% participants 
(n=20) were within 55-64 years and male 70% (n=42) 
predominance was observed. Mean age of RCC patients 
was 58 years and 68.31% were male patients revealed 
in another study which presented similarity with current 
study.7

Patients presented with haematuria in 100% cases 
(n=60), followed by flank pain in 58.3% (n=35) and 
abdominal mass in 46.7% (n=28) of cases in present 
study. Hofbauer et al conducted a study in Vienna, 
Austria stated that among 633 patients of RCC 73% 
(n=317) were completely asymptomatic and 11% patients 
(n=68) had flank pain, 10% (n=62) and <1% (n=1) had 
painless haematuria and palpable tumour respectively. 
Both flank pain and haematuria were present in 3% of 
patients (n=16).15As the later study was conducted over 
a long period among large number of participants so, 
dissimilarity found with present study results. 

According to WHO, the most common histopathological 
subtypes of RCC refer to clear cell type (75%), followed 
by papillary (10%) and chromophobe type (5%).16 The 
histopathological findings of the present study revealed 
clear cell type in 73.4% (n=4), papillary type in 23.3% 
(n=14) and chromophobe type in 3.3% (n=2) of cases. In 
Bangladesh, Hossain et al also found the similar result in 
another study where maximum 74% patients had clear 
cell type of RCC followed by 24% and 2% had papillary 
and chromophobe type respectively.17 

By histopathological grading among 60 patients in 
this study, majority 51.6% (n=31) reported as grade-2 
followed by 25% (n=15) reported as grade-1, 16.7% 
(n=10) and 6.7% (n=4) reported as grade-3 and grade-4 
respectively. Grading created according to the scoring 

system of the International Society of Urological 
Pathology (ISUP). Another study findings matched 
with the current study presented that 50% patients had 
grade-2, 32% had grade-1 and 18% had grade-3 RCC.17 

Pehlivan et al conveyed in Turkey revealed dissimilarity 
that 34.2% patients had grade 1, 28.5% had grade 2, 
34.2% patients had grade 3 and 3.1% patients had 
grade 4 RCC.18 This might be due to difference of study 
population.

BCL-2 is an anti-apoptotic gene and centrally regulates 
cell death or apoptosis by a preserved pathway.19 Its 
expression can be detected in many organs and changes 
in their expression may leads to development of 
neoplasm. Various members of the BCL-2 gene family 
impose crucial role in development of renal diseases 
other than neoplasm.20.21 Expression of BCL-2 was 
detected positive in majority 61.7% of cases (n=37) in 
the current study. 

Pehlivan et al found BCL-2 expression was positive 
among majority 70% RCC patients.18 BCL-2 expression 
was also detected positive in majority 54.8% and 71.3% 
of RCC patients in the studies of Girgin et al and Itoi et 
al respectively.22,7

In the present study, majority of the clear (59.1%) and 
papillary (64.3%) type of RCC were BCL-2 expression 
positive while all (100%) Chromophobe type patients 
were BCL-2 positive. Statistically significance 
was not observed between BCL-2 expression with 
histopathological type. Similarity was found in 
another study carried out in Japan, where differences 
between immunohistochemical staining of BCL-2 with 
histopathological types of RCC were not statistically 
significant. Another study conveyed by Demirović 
et al also revealed that all chromophobe type of RCC 
were BCL-2 positive with no statistically significant 
difference between immunohistochemical staining index 
(ISI) of BCL-2 renal oncocytomas and chromophobe 
RCCs.23 

It was detected in current study that in case of low 
grade (1 and 2) RCC, 32 (69.6%) cases showed positive 
expression and in case of high grade (3 and 4) RCC, 5 
(35.7%) cases were positive with BCL-2 expression. 
Significant statistical association was observed between 
BCL-2 expression and grading of RCC (p<0.05). 
Itoi et al. showed similarity in their study where they 
stated that BCL-2 expression was more common in 
grade-1 and grade-2 RCC than grade-3 and these 
differences of grading of RCC with BCL-2 expression 
was significantly associated.7 Vasavada et al.   revealed 
significant correlation between high BCL-2 expression 
with higher tumour grade which was opposite to current 
study. The dissimilarity may be due to small number of 
study subjects that is only 28 clear and seven papillary 
renal cell carcinoma cases.24 

BCL-2 proto-oncogene expression was detected among 
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majority of RCC cases previously in several studies.24 In 
this present study BCL-2 expression was found frequently 
in majority of patients who belonged to low grade 
(grade-1 & grade-2) compared to high grade (grade-3 & 
grade-4) RCC. Other study also showed that BCL-2 was 
more frequently detected in tumors with lower nuclear 
grade.7 As an apoptosis inhibitor gene BCL-2 induce 
survival of cell and may facilitate cell differentiation also. 
But infrequent BCL-2 expression is related to improper 
cell differentiation and neoplastic progression.25,26 This 
study result will create a new comprehension to evaluate 
BCL-2 expression and to provide therapeutic benefit for 
the treatment of RCC patients

Limitations of the study:
The study was a single centered study. Specimens from 
multiple centers all over the country would give more 
appropriate information. Follow up of the patients was 
not done to comment on patient’s outcome. Staging 
might add more information regarding the RCC patients.

Conclusion
BCL-2 expression was detected positive in about two-
third of renal cell carcinoma patients and expression 
was more frequent among patients with low grade 
RCC. The use of BCL-2 immunomarkers in conjunction 
with histopathological grade may provide significant 
prognostic information for categorizing high risk patients 
in renal cell carcinoma. 
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