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Abstract
Aim: The aim of this study was to determine the etiological of urinary bladder carcinoma patients.
Methods: This Prospective observational study was done in the Department of General Surgery,
Madhubani Medical College and Hospital, Madhubani, Bihar, India, for 13 months. 100 patients
with a diagnosis of bladder cancer were included in the study. Clinical details including history of
hematuria, smoking, daily fluid intake, dietary history, symptoms of urinary tract infection (UTI),
loss of weight/appetite, past medical history and blood tests including hemogram, renal function
tests, liver function tests, imaging like ultrasonography of kidney, ureter, urinary bladder (USG
KUB), contrast enhanced computed tomography of kidney, ureter, urinary bladder (CECT KUB)
(if needed) and chest X-ray (CXR) was done in all the patients as per the standard protocol in the
department of surgery. Results: The mean age of presentation of carcinoma urinary bladder was
53.16 years. The male to female ratio was 3:1. The mean age of presentation of carcinoma urinary
bladder was 53.16 years (27-81 years) with the maximum number of patients being in the age
group of 60-70 years followed by below 40 years. 88% of the patients of carcinoma urinary bladder
in our study were non-smokers. History of UTI was present in only 27% of the patients of
carcinoma urinary bladder. Maximum number of patients of carcinoma urinary bladder belonged
to A+ blood group followed by B+ and the least number of patients belonged to O- blood group.
Conclusion: we concluded that the majority of the patients turned out to be non-smokers and A
+ve blood group in contrast to the strong predilection of smoking and bladder cancer.
Keywords: Carcinoma bladder, Etiology, Non-smoker.
This is an Open Access article that uses a fund-ing model which does not charge readers or their institutions for access and distributed under the te
rms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) and the Budapest Open Access Initiative (http://w
ww.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and reproduction in any medium, provided
original work is properly credited

Introduction
Bladder cancer (BC) is one of the most
common urological malignancies. It is the
Hassan et al.

fourth most common cancer in men and eighth
most common malignancy in women India of
the western world[1]. As per the Indian cancer
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registry, BC constitutes the ninth most
common malignancy and accounts for an
overall 3.9% of all cancer cases[2]. With
increasing use of tobacco in various forms and
with an ever-increasing risk of exposure to
occupational hazards, more and more of these
BCs are being diagnosed nowadays. In spite of
various stringent measures taken by various
authorities with respect to manufacturing and
legislative changes to workplace hygiene,
many BCs still do rise through a risk of
exposure to occupational carcinogens[3].
Smoking has been recognized as a very strong
independent risk factor for bladder tumor
occurrence and recurrence. Refraining from
smoking for more than 15 years has been
identified to reduce the risk of tumor
recurrence as well[4]. In general, the risk
increases as the frequency and duration of
smoking levels increase and the risk typically
decreases in former smokers than in current
smokers[5]. Gender has been found to affect
the overall survival prognosis of patients with
BC. Men have a three-fold greater risk of
developing BC than women, but female gender
is identified as an independent adverse
prognostic factor in terms of both recurrence
and progression of the disease. Women with
BC are more often diagnosed with a higher
tumor stage than men[6]. Traditionally, BC is
usually seen as a disease of advanced age.
Nowadays, with an increased use of various
diagnostic techniques and increased health
awareness among the common public, many
new cases of BCs are being diagnosed at a
relatively younger age[7]. There are multiple
factors involved with the etiology of UBC.
Many studies have been done on its etiology the
world over which further show that different
regions have a different etiological profile. So,
the present study was done to understand the
disease etiology in our region with objective
for early identification of high risk groups and
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also identifying remedial measures which
would enable us to eradicate the preventable
causes.
Material and methods
This Prospective observational study was done
in the Department of General Surgery,
Madhubani Medical College and Hospital,
Madhubani, Bihar, India, for 13 months, after
taking the approval of the protocol review
committee and institutional ethics committee.
100 patients with a diagnosis of bladder cancer
were included in the study. Patients unwilling
or unable to give consent were excluded from
the study.
Methodology
Clinical details including history of hematuria,
smoking, daily fluid intake, dietary history,
symptoms of urinary tract infection (UTI), loss
of weight/appetite, past medical history and
blood tests including hemogram, renal function
tests, liver function tests, imaging like
ultrasonography of kidney, ureter, urinary
bladder (USG KUB), contrast enhanced
computed tomography of kidney, ureter,
urinary bladder (CECT KUB) (if needed) and
chest X-ray (CXR) was done in all the patients
as per the standard protocol in the department
of surgery. In addition, blood grouping of
every patient was done and recorded. All
patients underwent treatment in the form of
transurethral resection of bladder tumor as per
the standard protocol in the department.
Results

The mean age of presentation of carcinoma
urinary bladder was 53.16 years. The male to
female ratio was 3:1
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Table 1: Age distribution
Age (years)
Number
Percentage
Below 40
20
20
40-50
15
15
50-60
14
14
60-70
26
26
70-80
21
21
Above 80
4
4
Total
100
100
Mean±SD
53.16 ±15.32
As shown in the table, the mean age of presentation of carcinoma urinary bladder was 53.16 years
(27-81 years) with the maximum number of patients being in the age group of 60-70 years followed
by below 40 years.
Table 2: Smoking history
Smoker/non-smoker
Number
Percentage
Non-smoker
88
88
Smoker
12
12
Total
100
100
As shown in the table and figure 88% of the patients of carcinoma urinary bladder in our study
were non-smokers.
Table 3: Distribution according to UTI history
UTI history
Number
Percentage
Absent
73
73
Present
27
27
Total
100
100
As shown by the table, history of UTI was present in only 27% of the patients of carcinoma urinary
bladder.
Table 4: Distribution according to blood group
Blood group
Number
Percentage
A+
34
34
A2
2
AB+
7
7
B+
28
28
B3
3
O+
25
25
O1
1
Total
100
100
As shown by the table the maximum number of patients of carcinoma urinary bladder belonged to
A+ blood group followed by B+ and the least number of patients belonged to O- blood group.
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Table 5: Distribution according to occupation
Occupation
Number
Percentage
Businessman (owner)
4
4
Farmer
32
32
Housewife
10
10
Labourer
47
47
Others
7
7
Total
100
100
As shown by the table, the maximum number of patients of carcinoma urinary bladder was
labourers by occupation followed by farmers and housewife in females’ subset.
Table 6: Religion wise distribution
Religion
Number
Percentage
Christian
3
3
Hindu
84
84
Muslim
9
9
Sikh
4
4
Total
100
100
As shown in the table the maximum number of patients of carcinoma urinary bladder was Hindus
followed by Muslim.
Discussion
Bladder cancer is the ninth most common
cancer in the world and one of the most
common urological malignancies[8]. 100
patients with a primary diagnosis of carcinoma
urinary bladder were included in our study.
These included newly diagnosed cases as well
as previously operated patients who were
under follow up in the Department of Surgery.
Etiological parameters of these patients were
recorded, and these patients were followed up
for the duration of the study period. Median
follow up of the patients included in the study
was 1 years. The median age of patients in our
study was 53.16 years. The ratio of males to
females is 3:1. Cigarette smoking is the most
important risk factor for bladder cancer on a
population basis, additional factors play a role
in modifying the risk posed by the smoking.
88% of the patients of carcinoma urinary
bladder in our study were non-smokers. It
depends on amount and duration as it is
observed throughout the world[9]. There are
populations with high smoking rates but low
bladder cancer rates[8]. This suggests
Hassan et al.

differences in the metabolism of smokingrelated carcinogens. For example, individuals
with N-acetyltransferase-2 slow acetylators as
compared to rapid acetylators are known to
have a higher risk of bladder cancer[11].
Exogenous agents (such as vitamins C and E
intake) may modify the susceptibility to
smoking induced bladder cancer as well.
Familial bladder cancer is a fairly rare
phenomenon compared with the familial
occurrence of cancer in many other tumor sites.
Numerous case reports describe familial
clustering of urothelial carcinoma and early
age of onset suggesting a genetic
component[12]. Only a few epidemiologic
studies specifically address familial bladder
cancer, Goldgar et al.[12] We therefore tried to
explore the relationship between blood group
and TCC with familial background, but it
remains inconclusive due to small sample size
for a familial type of TCC.
It has been estimated that occupational
exposures may account for as much as 20% of
all bladder cancer[13]. Exposure to αnaphthylamine, 4-aminobiphenyl (ABP), and
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benzidine, principally among workers in the
textile dye and rubber industries are the only
specific agents that have been unequivocally
associated with bladder cancer[14]. In fact,
many occupations have been marked as
potentially high risk. The authors observed
maximum number (47%) of bladder cancer
among labourers and industry workers
including employees of leather and textile
factories, hair-dye handlers (barber) and
shoemakers. But the limited sample size does
not give any significant epidemiological clue.
Carcinogenesis in these cases thought to be a
result of exposure to possible carcinogenic
constituents of paints and solvents. The risk of
bladder cancer among workers, especially in
industries should therefore be monitored
continuously. Though the present study did not
find any occupational relationship since the
subjects were not exposed to typical jobs.
Study used data from the Agricultural Health
Study, a prospective cohort study which
includes 57,310 pesticide applicators with
detailed information on pesticide use, to
evaluate the association between pesticides
and bladder cancer. Results found associations
with bladder cancer risk for two imidazolinone
herbicides, imazethapyr and imazaquin, which
are aromatic amines. Ever use of imazaquin
was associated with increased risk whereas the
excess risk among users of imazethapyr was
evident among never smokers. Study also
observed increased risks overall and among
never smokers for use of several chlorinated
pesticides including chlorophenoxy herbicides
and organochlorine insecticides. Several
associations between specific pesticides and
bladder cancer risk were observed, many of
which were stronger among never smokers,
suggesting that possible risk factors for bladder
cancer may be more readily detectable in those
unexposed to potent risk factors like tobacco
smoke[15].

A study was conducted by Sharma et al carried
out in urinary bladder cancer (UBC) subjects
and healthy control subjects with an aim to
determine the role of GST and GSTT1
Hassan et al.

polymorphism and its implication on the
organophosphate
compounds
(OPC)
detoxification or bioaccumulation which may
increase the risk of UBC in humans[16]. This
study was also designed to identify the "geneenvironment interaction" specifically between
gene
polymorphism
in
xenobiotic
metabolizing genetic enzyme (s) and blood
OPC levels. The results demonstrated a
significant increase in frequency of glutathione
S- transferase GSTM1/GSTT1 (null) genotype
in UBC cases without interfering the
distribution
of
other
GSTT1/GSTM1
genotypes. Findings indicate that "geneenvironment interaction" may play a key role in
increasing the risk for UBC in individuals who
are genetically more susceptible due to
presence of GSTM1/GSTT1 null deletion
during their routine encounter with or exposure
to OPCs. A study in Costa Rica finds heavy
pesticide use in rural counties is associated
with an increased risk for bladder cancer in
males (OR 1.71)[17].

People having non-vegetarian diet (3/4th of
cases) and poor water intake (almost half of the
cases) are the victims of TCC. This can be
explained by their poor socio- economic status
(82% of the study population) who cannot
afford balanced diet lacking antioxidants like
fruits and vegetables. High heavy metal level
in water may be one of the risk factors which
could be included in the study. Chronic UTI is
associated with the development of bladder
cancer, especially invasive squamous cell
carcinoma[18]. In the present study it was
observed in 27% cases.
Genes for ABO blood group antigens are
located on chromosome 9q34[19]. This area of
chromosome 9 has been seen to be frequently
affected by gene deletions in carcinoma
urinary bladder. It has been seen that these
deletions might lead to loss of ABO antigen
expression in about 25% of the cases[20]. It has
been hypothesized that loss of ABO antigen
expression may cause resistance to immune
mediated
apoptosis,
altered
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adhesion/ aggregation. Moreover, single
nucleotide polymorphisms of the ABO gene
are associated with increased plasma levels of
soluble ICAM-1 and TNF, leading to altered
immune response and possibly cancer growth.
In the study by Chihara et al. loss of
heterozygosity
of
ABO
gene
or
hypermethylation in the promoter region of the
ABO gene showed significant reduction of A
antigen expression in UBC, while the
expression of the A antigen is maintained in
concomitant dysplasia or normal urothelium,
suggesting that loss of the ABO gene and/or its
promoter hypermethylation is a specific
marker for TCC[21].

Most common blood group among patients
with NMIBC in our study was A positive
(34%). In a study by Biswas et al it was seen
that urothelial cancer was most commonly
seen in B blood group. However, they did not
comment on the statistical significance of that
finding.
The Rhesus factor gene is located on the short
arm of chromosome 1, a region of tumor
suppressor genes and the proto-oncogene LMyc, which is down-regulated in UBC[22].
The Rhesus factor proteins are expressed on
erythrocyte membranes as well as various
epithelial tissues, facilitating the oxygenation
of tissue and removal of deoxyribonucleic acid
(DNA)-damaging agents[23]. Thus, the risk of
development of various malignancies may be
increased in Rhesus factor-negative patients,
as shown in skin, esophageal, breast, lung and
endometrial cancer.
Conclusion
The present study concluded that the majority
of the patients turned out to be non-smokers
and A +ve blood group in contrast to the strong
predilection of smoking and bladder cancer.
Reference
1. Madeb R, Messing EM. Gender, racial and
age differences in bladder cancer incidence
and mortality. Urol Oncol 2004; 22:86-92.

Hassan et al.

2. Kurkure AP. Cancer Incidence and
Patterns
in
Urban
Maharashtra.
Consolidated Report of the Population
Based Cancer Registries; 2001.
3. Cumberbatch MG, Cox A, Teare D, Catto
JW.
Contemporary
occupational
carcinogen exposure and bladder cancer: A
systematic review and meta-analysis.
JAMA Oncol 2015; 1:1282-90.
4. Ogihara K, Kikuchi E, Yuge K, Ito Y,
Tanaka N, Matsumoto K, et al. Refraining
from smoking for 15 years or more reduced
the risk of tumor recurrence in non-muscle
invasive bladder cancer patients. Ann Surg
Oncol 2015.
5. Quirk JT, Li Q, Natarajan N, Mettlin CJ,
Cummings KM. Cigarette smoking and the
risk of bladder cancer in men and women.
Tob Induc Dis 2004; 2:141-4.
6. Lucca I, Klatte T, Fajkovic H, de Martino
M, Shariat SF. Gender differences in
incidence and outcomes of urothelial and
kidney cancer. Nat Rev Urol 2015; 12:58592.
7. Gunlusoy B, Ceylan Y, Degirmenci T,
Kozacioglu Z, Yonguc T, Bozkurt H, et al.
Urothelial bladder cancer in young adults:
Diagnosis,
treatment
and
clinical
behaviour. Can Urol Assoc J 2015;9:E72730.
8. Kirkali Z, Chan T, Manoharan M, Algaba
F, Busch C, Cheng L, et al. Bladder cancer:
epidemiology, staging and grading, and
diagnosis. Urology. 2005;66(6A):434.
9. Schairer C, Hartge P, Hoover RN,
Silverman DT. Racial differences in
bladder cancer risk a case- control study.
Am J Epidemiol. 1988;128(5):1027- 37.
10. Marcus PM, Hayes RB, Vineis P,
GarciaClosas M, Caporaso NE, Autrup H,
et
al.
Cigarette
smoking,
Nacetyltransferase 2 acetylation status, and
bladder cancer risk: a case-series metaanalysis of a gene- environment
interaction. Cancer Epidemiol Biomarkers
Prev. 2000;9(5):4617.

International Journal of Toxicological and Pharmacological Research
39

International Journal of Toxicological and Pharmacological Research

ISSN: 0975-5160

____________________________________________________________________________________________________________________________________________

11. Kiemeney LA, Schoenberg M. Familial
transitional cell carcinoma. J Urol.
1996;156(3):867-72.
12. Goldgar DE, Easton DF, Cannon-Albright
LA,
Skolnick
MH.
Systematic
populationbased assessment of cancer risk
in first degree relatives of cancer probands.
J Natl Cancer Inst. 1994;86(21):160-8.
13. Vineis P, Simonato L. Proportion of lung
and bladder cancers in males resulting from
occupation: a systematic approach. Arch
Environ Health. 1991;46(1):615.
14. Markowitz SB, Levin K. Continued
epidemic of bladder cancer in workers
exposed to ortho-toluidine in a chemical
factory. J Occup Environ Med.
2004;46(2):154-60.
15. Koutros S, Silverman DT, Alavanja MC,
Andreotti G, Lerro CC, Heltshe S, et al.
Occupational exposure to pesticides and
bladder cancer risk. Int J Epidemiol.
2015;45(3):792-805.
16. Sharma T, Jain S, Verma A, Sharma N,
Gupta S, Arora VK, Dev Banerjee B. Gene
environment interaction in urinary bladder
cancer with special reference to
organochlorine pesticide: a case control
study.
Cancer
Biomarkers.
2013;13(4):243-51.
17. Wesseling C, Antich D, Hogstedt C,
Rodríguez AC, Ahlbom A. Geographical
differences of cancer incidence in Costa
Rica in relation to environmental and
occupational pesticide exposure. Int J
Epidemiol. 1999;28(3):365-74.

Hassan et al.

18. Kantor AF, Hartge P, Hoover RN,
Narayana AS, Sullivan JW, Fraumeni JF.
Urinary tract infection and risk of bladder
cancer. Am J Epidemiol. 1984;119(4):5105.
19. Hakomori S. Antigen structure and genetic
basis of histo-blood groups A, B and O:
their changes associated with human
cancer. Biochim Biophys Acta. 1999;
1473:247-66.
20. Orlow I, Lacombe L, Pellicer I, Rabbani F,
Delgado R, Zhang ZF, et al. Genotypic and
phenotypic characterization of the
histoblood group ABO (H) in primary
bladder
tumors.
Int
J
Cancer.
1998;75(6):819-24.
21. Chihara Y, Sugano K, Kobayashi A, Kanai
Y, Yamamoto H, Nakazono M, et al. Loss
of blood group A antigen expression in
bladder cancer caused by allelic loss and/or
methylation of the ABO gene. Lab
Investig. 2005;85(7):895.
22. Primdahl H, Von der Maase H, Sørensen F,
Wolf H, Ørntoft T. Immunohistochemical
study of the expression of cell cycle
regulating proteins at different stages of
bladder cancer. J Cancer Res Clin Oncol.
2002;128(6):295-301.
23. Caygill CP, Royston C, Charlett A, Wall
CM, Gatenby PA, Ramus JR, et al.
Barrett’s, blood groups and progression to
oesophageal cancer: is nitric oxide the link?
Eur
J
Gastroenterol
Hepatol.
2011;23(9):801-6.

International Journal of Toxicological and Pharmacological Research
40

