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Abstract

Background:  Renal cell carcinoma (RCC) represents the commonest form of kidney cancer,

constituting approximately 90% of all diagnosed kidney cancer. Patients with over expression of

BCL-2 in renal cell carcinoma have a poorer prognosis. BCL-2 expression in RCC may assist in

the targeted therapies and improve patient management.

Aim: To evaluate the expression of BCL-2 in histomorphologically diagnosed renal cell carcinoma

and its association with histopathological stage (pT).

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

histomorphologically diagnosed RCC patients. Immunostaining with BCL-2 antibody was also

done and findings were recorded. Statistical analysis was carried out using the SPSS software

version 25.

Results: A total of 26 (43.3%) patients were in pT2 stage, 24 (40.0%) patients belonged to pT1

stage and the remaining 10 (16.7%) patients were in pT3 stage. Positive expression of BCL-2

was detected in 37 (61.7%) cases while 23 (38.3%) patients had negative BCL-2 expression.

BCL-2 expression was significantly associated with pT stage (p=0.035).

Conclusion: BCL-2 immunomarker, combined with histopathological staging can identify

individuals at high risk for kidney cancer. BCL-2 expression is crucial for patients with cancer

that does not respond to chemotherapy.
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Introduction

Renal cell carcinoma accounts for 1-3% of all

cancers in humans and represents 75-80% of
kidney cancer cases in adults.1 RCC originates
from renal stem cells primarily found in the
proximal nephron and tubular epithelium.2

Risk factors for renal cell cancer include tobacco
smoking, prolong use or misuse of certain pain

medications, obesity, hypertension, family
history of renal cell cancer, genetic history or
hereditary papillary renal cancer.3

BCL-2 is significant for comprehending the

progression and prognosis of renal cell

carcinoma (RCC). The B cell leukemia/

lymphoma 2 gene (BCL-2) is classified as a

proto-oncogene. It is found on chromosome

18q21.33. This gene was initially identified by

cloning the breakpoint region of the t (14;18)

translocation, a chromosomal abnormality

typically associated with follicular lymphomas.4

Unlike many oncogenes, BCL-2 does not induce

cell division but instead promotes cell survival

by inhibiting apoptosis.5

Several studies show that elevated BCL-2

expression correlate with various clinical

factors, such as the tumor stage, size, and its



metastatic spread. This implies that BCL-2

could aid in forecasting patient outcomes.

Increased BCL-2 expression are associated with

more advanced stages of renal cell carcinoma

(RCC), indicating a potentially more aggressive

cancer. The BCL-2 expression is linked to tumor

progression.6 Sometimes, BCL-2 expression

correlates with poorer survival outcomes.7

Elevated BCL-2 expression, in conjunction with

larger tumor size are significant risk factors for

recurrence of the disease and mortality in

patients.8 Typically, BCL-2 expression are more

pronounced in aneuploid tumors, which might

suggest a more aggressive cancer type; however,

its precise role in prognosis remains uncertain.9

Though BCL-2 expression is frequently observed

in RCC, its effectiveness as predictor is limited.

This indicates a need for further investigation

to enhance the understanding of its significance

in clinical environments.7 This study was

conducted to assess the expression of BCL-2 in

histomorphologically diagnosed renal cell

carcinoma and its association with

histopathological stage (pT).

Materials and Methods

This was a part of large cross-sectional study

carried out from the period March 2021 to

February 2023 in the Department of Pathology,

Dhaka Medical College, Dhaka. The objective

was to assess BCL-2 expression and its

association with staging in renal cell carcinoma.

By purposive sampling technique total 60

histomorphologically diagnosed renal cell

carcinoma patients of any age and sex were

included in this study. Informed written consent

was taken from each participant after describing

the purpose and procedure of the study. Data

was collected by face-to-face interviewing and

reviewing medical records. Immunostaining for

BCL-2 were done on all the 60 cases at

Department of Pathology, Bangabandhu Sheikh

Mujib Medical University, Dhaka.

Histopathological stage was categorized in two

groups: 1) Low stage: pT1 and pT2, 2) High

Stage: pT3 and pT4. After thorough checking

and coding statistical analyses were carried out

using Statistical Package for the Social Science

(SPSS) version 25. Categorical variables were

presented as frequencies and percentages,

numerical variables were presented as mean

and standard deviation. Chi-square and Fisher

Exact tests were used to analyze association

between categorical variables. Statistical

significance was set as 95% confidence level.

Results having p-values <0.05 were considered

as statistically significant. Ethics was

maintained strictly at every point of this study.

Ethical clearance was obtained from Ethical

Review Committee (ERC) of DMC.

Results

This study was carried out among 60

histopathologically diagnosed cases of renal cell

carcinoma to assess expression of BCL-2 and

its association with staging in renal cell

carcinoma.

Table-I described that mean (±SD) age was 57.2

(±11.7) years. Smoking was found in majority

66.7% of the patients as risk factors. Maximum

83.3% patient (n=50) underwent radical

nephrectomy. A total of 58.3% cases (n=35) RCC

were located in upper pole of kidney.

Table-I

Distribution of patients according to baseline

characteristics (n=60)

Attributes Frequency (n) Percentage (%)

Age (Years)

24-44 06 10

45-64 35 58.3

65-75 19 31.7

Mean (±SD) =57.2 (±11.7)

Risk factors (multiple response)

Smoking 40 66.7

Hypertension 37 61.7

Obesity 34 56.7

Type of specimen

Partial 10 16.7

Radical 50 83.3

Location of RCC

Upper 35 58.3

Lower 25 41.7
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Table-II

Distribution of patients according to

histopathological staging (pT) of renal cell

carcinoma and BCL-2 expression (n=60).

Attributes Frequency Percentage

 (n)  (%)

Staging

pT1 24 40

pT2 26 43.3

pT3 10 16.7

BCL-2 expression

Positive 37 61.7

Negative 23 38.3

Majority 43.3% of patients (n=26) belonged to

pT2 stage followed by 40% (n=24) in pT1 stage

and remaining 16.7% patients (n=10) were in

pT3 stage of RCC. BCL-2 expression was

detected positive in 61.7% patients (n=37) while

38.3% patients (n=23) showed negative BCL-2

expression (Table-II).

Table-III

Association between histopathological staging

and BCL-2 expression (n=60)

Staging (pT)      BCL-2 expression p-

Positive Negative value

pT1 & pT2 34 (68%) 16 (32%) 0.035

pT3 3 (30%) 7 (70%)

Among the patients who were in pT1 & pT2

stage, 68% patients (n=34) were detected as

positive expression of BCL-2 and 32% cases

(n=16) showed negative expression. About 70%

patients (n=7) were detected as negative

expression and 30% cases (n=3) showed

positivity of pT3 stage. Staging of RCC was

statistically associated with BCL-2 expression

(p<0.05) stated in Table-III.

Figure 1 showed that there was significant

negative correlation between histopathological

staging and percentages of BCL-2 expression.

Discussion

The current study revealed 58.3% RCC patients

were in age range of 45-64 years. Smoking was

found in majority 66.7% of the patients followed

by hypertension in 61.7% and obesity in 56.7%

of patients as risk factors for RCC. Tobacco

smoking has been linked to many common

cancers including RCC. A variety of carcinogens

associated with the pathogenesis of RCC are

present in tobacco smoke. There is

epidemiological evidence supporting a causal

association with tobacco, including a dose-

response relationship between risk and daily

cigarette consumption and a decline in risk with

more years of smoking cessation.10 Similarly

another study confirmed that obesity was

significantly associated with RCC risk (BMI e”

35 vs. < 25 kg/m2).11 Another study also found

strong smoking history (71%) and (58%) RCC

patients were hypertensive.12

There are different types of surgery like partial

nephrectomy, radical nephrectomy which

involves taking out the kidney, the adrenal

gland, nearby tissue, and usually the nearby

lymph nodes as well.3 The present study stated

that maximum 83.3% patients (n=50)

underwent radical nephrectomy and remaining

16.7% patients (n=10) went for partial

nephrectomy. Regarding location of renal cell
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Fig 1 : Scatter diagram showing association

between histopathological staging and

percentages of BCL-2 expression (n=60)
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carcinoma (RCC) in majority 58.3% cases (n=35)

RCC were located in upper pole of kidney and

in remaining 41.7% cases (n=25) RCC were

located in lower pole.

In the present study, it was detected that 43.3%

patients were in pT2 stage, 40.0% patients

belonged to pT1 stage and the remaining 16.7%

patients were in pT3 stage. A similar study

reported 34.2% cases were in pT1 stage, 28.5%

patients in pT2 stage and 34.2% cases in pT3

stage.13 Moreover  Girgin et al. (2022) also found

44 cases in pT1 stage, 27.4% cases in pT3 stage

followed by 27.4% patients in pT4 stage.14

High expression of BCL-2 prevents cell

proliferation, suppresses tumor growth and

thereby is associated with a lower pT stage in

RCCs, as previously stated.7 It was additionally

detected in the current study that BCL-2

expression was significantly associated with

stage in a statistically significant level (p<0.05).

Therefore, BCL-2 expression might be applied

as a novel predictor of better prognosis in RCC

patients.7

In this study, BCL-2 expression was inversely

associated with pT stage. In pT1 and pT2 stage,

34 (68.0%) were detected with positive

expression and 16 (32.0%) showed negative

expression. Again, in pT3 stage, 3 (30.0%) cases

showed positive expression and 7 (70.0%)

showed negative expression. A study found a

significant inverse relationship between BCL-2

expression and pT stage of RCCs.15 A possible

explanation to this might be based on the

suggested anti proliferative role of BCL-2

protein.7,16

Studies showed that BCL-2 was more frequently

detected in tumors with pT stage.17  Contrary

to inferential belief that BCL-2 as anti-apoptotic

gene would promote cell cycle, Pierce et al.

(2002) found that the expression of the protein

interferes with the cell cycle progression.16 It

has also been proposed that by increasing cell

survival, BCL-2 may facilitate differentiation

and that loss of expression is related to loss of

differentiation and neoplastic progression.18

According to the present study, RCC with low

stage (pT1 and pT2) demonstrates higher

expression of BCL-2. But it does not reveal any

significant association with histopathological

types of RCC. Therefore, it could be

hypothesized that high expression of BCL-2

prevents cell proliferation, suppresses tumor

growth and thereby is associated with a lower

pT stage in RCCs. This study might open a new

avenue for the clinical evaluation of BCL-2 to

provide a therapeutic benefit for the treatment

of RCC patients.

There were some limitations. Firstly, specimens

were gathered exclusively from DMCH.

Collecting specimens from various centers

across the country would provide more

comprehensive information. Secondly, patient

follow-up was not conducted. Finally, it was not

feasible to make remarks on the patients’

outcomes.

Conclusion

BCL-2 immunomarker along with

histopathological staging can help to diagnose

individuals at high risk for kidney cancer. BCL-

2 may also have therapeutic uses. It may help

to determine  cancers especially those are

chemotherapy resistant.

Declarations

Ethics approval and consent to participate

Before data collection, both verbal and written

informed consent was taken from patients.

Consent for publication

All authors have approved this manuscript for

publication.

Availability of data and materials

The datasets supporting the conclusions of this

article are included within the article generated

during and/or analysed during the current

study are available from the corresponding

author on reasonable request.

Competing interests

The authors declare that they have no

competing interests.

Funding

This research received no funding from Dhaka

Medical College for conduction.

J Dhaka Med Coll. Vol. 33, No. 2. October, 2024

72



Authors’ contributions

MA, MN, and MH participated in the design of

the study, data interpretation and drafted the

manuscript. MA, MN, MFH, and MH contributed

to the data design, data interpretation and data

analysis. SSS, SA, and MFH did the critical

review of the manuscript.

Acknowledgements

This researchers acknowledged for the support

of the authority and respondents.

References

1. Muglia, V.F. and Prando, A. Renal cell carcinoma:

histological classification and correlation with

imaging findings. Radiologia brasileira, 2015, 48,

pp.166-174.

2. Chevrier, S., Levine, J.H., Zanotelli, V.R.T., Silina,

K., Schulz, D., Bacac, M., Ries, C.H., Ailles, L., Jewett,

M.A.S., Moch, H. and van den Broek, M. An immune

atlas of clear cell renal cell carcinoma. Cell, 2017,

169(4), pp.736-749.

3. Renal Cell Cancer Treatment. www.cancer.gov.

(PDQ®)–Patient Version - National Cancer Institute.

(2004) Available at: https://www.cancer.gov/types/

kidney/patient/kidney-treatment-pdq#_1.

4. Tsujimoto, Y. and Croce, C.M. Analysis of the

structure, transcripts, and protein products of bcl-

2, the gene involved in human follicular lymphoma.

Proceedings of the National Academy of Sciences,

1986, 83(14), pp.5214-5218.

5. Vaux, D.L., Cory, S. and Adams, J.M. BCL-2 gene

promotes haemopoietic cell survival and cooperates

with c-myc to immortalize pre-B cells. Nature, (1988),

335, pp.440-442.

6. Cherdantseva T.M., Bobrov I.P., Lazarev A.F.,

Klimachev V.V., Avdalyan A.M. Expression and

prognostic significance of BCL-2 apoptosis inhibitor

in renal cell carcinoma // Russian Journal of

Oncology. - 2015. - Vol. 20. - N. 3. - p. 27-31. Doi:

10.17816/onco40168

7. Itoi, T., Yamana, K., Bilim, V., Takahashi, K., &

Tomita, F. Impact of frequent BCL-2 expression on

better prognosis in renal cell carcinoma patients.

British Journal of Cancer, 2003, 90(1), 200-205.

https://doi. org/10.1038/sj.bjc.6601454

8. Zakaria Saker, Omar Tsintsadze, Teimuraz

Jorbenadze, Irma Jikia, Laur Managadze, & Archil

Chkhotua. Importance of apoptosis markers (MDM2,

BCL-2 and BAX) in conventional renal cell carcinoma.

Experimental and Clinical Medicine Georgia, 2022,

(1). https://doi.org/10.52340/jecm.2022.725

9. Skolarikos, A., Alivizatos, G., Bamias, A., Mitropoulos,

D., Ferakis, N., Deliveliotis, C., & Dimopoulos, A.

BCL-2 protein and DNA ploidy in renal cell

carcinoma: Do they affect patient prognosis?

International Journal of Urology, 2005, 12(6), 563-

569. https://doi.org/10.1111/j.1442-2042.2005.

01081.x

10. Makino, T., Kadomoto, S., Izumi, K. and Mizokami,

A., 2022. Epidemiology and Prevention of Renal Cell

Carcinoma. Cancers, (2022), 14(16), p.4059.

11. Rohrmann, S., Linseisen, J., Overvad, K., Lund

Würtz, A.M., Roswall, N., Tjonneland, A., Boutron

Ruault, M.C., Racine, A., Bastide, N., Palli, D. and

Agnoli, C. Meat and fish consumption and the risk of

renal cell carcinoma in the European prospective

investigation into cancer and nutrition. International

Journal of Cancer, (2015), 136(5), pp.E423-E431.

12. Du Plessis, D.E., Van Deventer, H., Fernandez, P.

and Van Der Merwe, A. A prospective observational

study of the epidemiology and pathological profile of

RCC in a South African referral centre. African

Journal of Urology, (2020), 26, pp.1-5.

13. Pehlivan, F.S., Sarý, A., Görgel, S.N., Morgül, Y.,

Balcý, U., Ermete, M. and Þefik, E. Relationship of

COX-2, Bax, BCL-2, Ki 67, p 53 expression to

clinicopathologic parameters and their impact on

prognosis in renal cell carcinoma. Journal of Turgut

Ozal Medical Center, 2014, 21(3).

14. Girgin, R.B., Ozkanli, S., Engin-Zerk, P., Soylemez,

T., Olgun, Z.C., Yildirim, A. and Kir, G. Relation of

Beclin-1 and BCL-2 expressions with pathological

parameters and prognosis in clear cell renal cell

carcinomas. Archivos Espanoles de Urologia, 2022,

75(4), pp.368-374.

15. Samaras, V., Tsopanomichalou, M., Stamatelli, A.,

Arnaoutoglou, C., Samaras, E., Arnaoutoglou, M.,

Poulias, H. and Barbatis, C. Is there any potential

link among caspase-8, p-p38 MAPK and BCL-2 in

clear cell renal cell carcinomas? A comparative

immunohistochemical analysis with clinical

connotations. Diagnostic Pathology, 2009, 4,

pp.1-9.

16. Pierce, R.H., Vail, M.E., Ralph, L., Campbell, J.S. and

Fausto, N. BCL-2 expression inhibits liver

carcinogenesis and delays the development of

proliferating foci. The American Journal of Pathology,

2002, 160(5), pp.1555-1560.

17. Maruyama, R., Yamana, K., Itoi, T., Hara, N., Bilim,

V., Nishiyama, T., Takahashi, K. and Tomita, Y.

Absence of BCL-2 and Fas/CD95/APO-1 predicts the

response to immunotherapy in metastatic renal cell

carcinoma. British Journal of Cancer, 2006, 95(9),

pp.1244-1249.

18. Gupta, A., Jain, S., Khurana, N. and Kakar, A.K.

Expression of p63 and BCL-2 in malignant thyroid

tumors and their correlation with other diagnostic

immunocytochemical markers. Journal of Clinical

and Diagnostic Research: JCDR, 2016, 10(7), p.EC04.

19. Linehan, W.M., Ricketts, C.J. The Cancer Genome

Atlas of renal cell carcinoma: findings and clinical

implications. Nature Reviews Urology, 2019, 16(9),

pp.539–552. https://doi.org/10.1038/s41585-019-

0211-5

20. Choueiri, T.K., Motzer, R.J. Systemic Therapy for

Metastatic Renal-Cell Carcinoma. The New England

Journal of Medicine, 2017, 376(4), pp.354–366.

https://doi.org/10.1056/NEJMra1601333

BCL-2 Expression and Histopathological Staging of Renal Cell Carcinoma Anjum M et al

73


