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Abstract
Introduction
Tobacco use, especially cigarette smoking, is a well-documented risk factor for cancer; however, its specific
effect on bladder cancer has not been clearly defined. This study aimed to determine the association
between tobacco use and bladder cancer in a South Asian population.

Materials and methods
We conducted a retrospective review of the medical records of 64 patients diagnosed with bladder tumors
from February 2018 to March 2020. Patients included in the study were surveyed via a questionnaire
regarding tobacco use. All patients received transurethral resection of the bladder tumor, and we analyzed
histopathological and clinical outcomes.

Results
Our study population’s median age was 57 years, and the study included twice as many male patients as
female patients. Most patients (n=45; 70%) reported not using tobacco products, and 19 patients (30%)
reported tobacco use. Thirty-five of 45 nontobacco users (78%) had high-grade cancer, and 10 (22%) had
low-grade cancer. Among the tobacco users, 10 (52%) had high-grade cancer, and nine (48%) had low-grade
cancer.

Conclusions
According to our findings, a substantial cohort of bladder cancer patients is not tobacco users, and high-
grade bladder cancer was more common to people who are not tobacco users. Other environmental factors
play a key role in developing bladder cancer in our South Asian study population. Prevention efforts should
focus on reducing bladder cancer risk factors.
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Introduction
Bladder cancer (BC) is potentially a deadly disease consisting of low-grade (LG) to high-grade (HG) tumors.
Approximately 80% of patients have a non-muscle-invasive tumor, and 20% have a muscle-invasive tumor
[1]. BC is associated with tobacco use, especially smoking, among other risk factors such as exposure to
certain industrial chemicals, such as benzidine and beta-naphthylamine [2]. The literature offers conflicting
evidence regarding the association between tobacco use intensity and BC [3-7]. Also, the treatment plan
differs significantly between non-muscle-invasive BC and muscle-invasive BC. The present study aimed to
evaluate the association between tobacco use and BC in a South Asian population.

Materials And Methods
We conducted a retrospective review of medical records of 64 patients diagnosed with BC from February
2018 to March 2020. All patients received a thorough clinical, hematological, and radiological workup before
undergoing transurethral bladder tumor resection. We documented tobacco use, the type used (such as
cigarette smoking, pipe smoking, and chewing tobacco), and duration via questionnaire. We reviewed
patient demographics, including age and sex, and we reviewed clinical data, including presenting symptoms,
preoperative tumor size (<3 cm or ≥3 cm), tumor grade (low or high), and histopathological data. Our
center’s institutional review board approved the study design (ECR/36/Inst/TN/2020, Chennai).

Statistical analysis
Statistical analysis was performed using IBM SPSS Statistics for Windows, version 22.0 (Armonk, NY: IBM
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Corp.). We compared patient and tumor characteristics between tobacco and nontobacco groups patients
using chi-square, Fisher’s exact test, and nonparametric Kruskal-Wallis test.

Results
The median age of the patients who did not report tobacco use was 52 years [interquartile range (IQR), 48-71
years], and the median age of patients who reported tobacco use was 50 years (IQR, 46-70 years). The ratio
of male patients to female patients in our study was 2:1 in both tobacco and nontobacco users. The most
common symptom was macroscopic hematuria in both nontobacco users and tobacco users. Among those
who reported using tobacco, the median duration of tobacco use was 30 years (IQR, 26-42 years). Table 1
presents the clinical characteristics of study participants.

Variable Nontobacco Users (n=45) Tobacco Users (n=19)

Age in years, median (IQR) 52 (48-71) 50 (46-70)

Sex n (%)   

Male 31 (69%) 13 (68%)

Female 14 (31%) 6 (32%)

Initial presentation, n (%)   

Macroscopic hematuria 29 (64%) 11 (59%)

Microscopic hematuria 9 (20%) 5 (26%)

LUTS 5 (11%) 2 (10%)

Others 2 (4%) 1 (5%)

Tobacco use, n (%)   

Smoking NA 14 (74%)

Other forms NA 5 (26%)

Years used, median (IQR) NA 30 (26-42)

TABLE 1: Clinical characteristics of bladder cancer patients
IQR: interquartile range, LUTS: lower urinary tract symptoms, NA: not applicable.

We found no significant relationship in tumor sizes between nontobacco users and tobacco users (p=0.58).
However, a significant majority of patients with BC were nontobacco users (n=45; 70%), and only 19 patients
with BC (30%) reported using tobacco. Also, among nontobacco users, 35 patients (78%) had HG cancer, and
10 (22%) had LG cancer. Among tobacco users, only 10 patients (52%) had HG cancer, and nine tobacco users
(48%) had LG cancer. Urothelial carcinoma was common in both groups of patients (Table 2).
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Parameter Nontobacco Users (n=45) Tobacco Users (n=19) P-value

Tumor size, n (%)   

0.58<3 cm 21 (47%) 11 (59%)

≥3 cm 24 (53%) 8 (41%)

Tumor grade, n (%)    

Low grade 10 (22%) 9 (48%)
0.07

High grade 35 (78%) 10 (52%)

Nonmuscle invasive, n (%) 42 (93%) 17 (89%) 0.61

Muscle invasive, n (%) 3 (7%) 2 (11%) 0.02

Histology type    

Urothelial carcinoma 40 16  

Squamous cell carcinoma 3 2  

Adenocarcinoma 1 1  

Others 1 0  

TABLE 2: Histopathological grading and tumor characteristics

Discussion
BC is not common in the general population, inhibiting the establishment of a national-level screening
program [8]. Identifying or defining those at high risk for BC would help a screening program become
successful. Managing earlier stage BC yields excellent outcomes in prognosis and morbidity compared with
advanced stage BC [9]. The most common presentation of BC is visible hematuria in many patients, as
reported in our study. Hematuria makes the screening test unlikely to produce overdiagnosis [10]. Our study
explored the association between tobacco use and BC in the South Asian population.

Smoking is a significant documented risk factor for cancer, and evidence suggests a significant association
between smoking and tumor aggressiveness. In our study, however, BC was more prevalent among
nontobacco users compared with that among tobacco users. This conflicts with Jiang et al., who reported a
positive response between tumor aggressiveness and intensity of smoking [11].

A new molecular level BC subclassification was suggested by McConkey et al. regarding smoking intensity
and BC [12]. Also, the Cancer Genome Atlas patients who had more aggressive tumor subtypes (e.g., basal-
like carcinoma) began smoking earlier than patients with less aggressive tumor subtypes (e.g., luminal
carcinoma) [13]. However, our results did not align with this trend.

In our study, HG cancers were more prevalent than LG cancers in either group, which conflicts with similar
studies in the literature [14,15]. Therefore, HG tumors seem to be more common among the South Asian
population than those among other populations. If so, it becomes more important to engage early screening
programs in this population to diagnose BC early and allow patients the best chance for excellent outcomes.

A large majority of tobacco and nontobacco users had non-muscle-invasive cancer, and the most common
histological finding was urothelial carcinoma, findings common to patient populations in other studies
[16,17]. Therefore, cystoscopy examination is recommended for all patients presenting visible hematuria or
other lower urinary tract symptoms, irrespective of tobacco use.

Our study had important limitations. This study occurred at a single tertiary referral center, and therefore,
the patient population was more likely to have HG cancer due to the nature of the referral. Secondly, this was
a retrospective study, and we did not investigate other risk factors like family history or environmental
exposure, which can affect cancer development. The use of tobacco was patient reported, which could allow
for inaccuracies.

Conclusions
While tobacco use is a strong risk factor for BC, a substantial cohort of BC patients in our study reported that
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they did not use tobacco. Therefore, other environmental factors play a vital role in the development of BC.
Programs for health education and prevention should continue to focus on reducing the incidence and
prevalence of BC risk factors. Furthermore, HG cancers were much more common than LG cancers in this
South Asian population. More extensive prospective studies should be conducted to verify this trend.
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