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specific molecular changes in these diseases getting us a 
step closer to personalized medicine. The more recent trials 
of early institution of chemotherapy in advanced prostate 
cancer, especially those with aggressive high volume disease, 
may be more applicable to our young population with this 
disease.
Similarly, there seems to be a higher incidence of nonclear cell 
renal cell carcinoma compared to Western series.[9] All advances 
in targeted therapy have been made in clear cell carcinoma. 
Nonclear cell type is associated with poorer outcomes and a 
difference set of molecular abnormalities. There is a need to 
generate more data on nonclear cell renal cell carcinoma in 
terms of both epidemiology and treatment.
Penile cancer is rare in the West. In the series reported by 
Pahwa et  al., a significant number of penile cancers are 
advanced at diagnosis.[10] Penile cancer is associated with 
human papillomavirus  (HPV) 16 DNA integration in 20–30% of 
all cases.[11,12] There may be a role in the future for the potential 
benefit of current and new HPV vaccines in the reduction of 
HPV‑related penile cancer.
We all understand the paucity of data not only in GU 
malignancies but also in al l  cancers in India.  These 
data certainly lay the foundation for what research this 
country needs and should focus on better and more efficient 
collection and analysis of epidemiological data, and designing 
of clinical trials that are relevant to this country is the need 
of the hour, and I do not see any reason why that cannot be 
done.
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Genitourinary malignancies in India: Laying the foundations for the future
Genitourinary  (GU) cancers form less than one‑fifth of 
all cancers reported in India. Except prostate cancer, the 
age‑adjusted incidence rate  (AAR) for GU cancers is  <5.[1] 
Most of the data reviewed report the incidence of these cancers 
from hospital‑based registries. Although these data give a 
glimpse of the occurrence of these cancers, there is dearth of 
any prospective datum and paucity with respect to treatment 
patterns and outcomes.
The steep increase in the incidence of prostate cancer in 
the last two decades is striking.[2] Although the incidence 
continues to be less than one‑tenth of Western countries, 
there has been a doubling of incidence in the Delhi and 
Bengaluru cancer registries. It is ranked second in the 
Delhi and Thiruvananthapuram registries. The highest 
incidence is in Kamrup urban registry with an AAR of 
11.2. This rate of increase is faster than that of other 
“lifestyle cancers” such as breast, colon, and uterus  (which 
has doubled over the past three decades in the Bengaluru 
and Chennai registries).
Reasons for disproportionate rise in prostate cancer compared 
to rest of the GU sites are unclear. Although factors such as 
obesity, hypertension, and smoking have been associated with 
prostate cancer,[3] we are yet to pin down the reason for this 
increase. As more men get tested for prostate‑specific antigen as 
part of their regular annual health check, the incidence is bound 
to increase. It would be interesting to see if there has been a 
disproportionate increase in early stage cancer as compared to 
the advanced stages.
As in rest of the world, there is a male preponderance in 
renal and urinary bladder cancers. However, the male to 
female ratio is significantly higher than Western series.[4] 
Evidence regarding the associations of age at menarche, 
parity, age at first birth, and exogenous hormone use 
with bladder cancer risk is conflicting with the larger 
studies showing a lack of association.[5] There is preclinical 
evidence that activation of estrogen receptor‑beta that is 
a tumor suppressor gene by estrogen may decrease the 
incidence of renal cell carcinoma.[6] It is more likely that 
this disproportionate difference in India is more likely to be 
a result of socio‑economic issues.
The other observation that most of these studies make 
is the earlier onset of disease. The actual reason for this 
early onset remains debatable. It is a fact that we have a 
larger population of these younger men and women with 
GU cancers. Most of these, notably, prostate cancers are 
aggressive in the young and are associated with specific 
molecular changes. These include more frequent activation 
of the androgen‑androgen receptor axis as reflected by the 
TMPRSS2‑ERG gene activation, mutations in the fatty acid 
synthase gene, and increased activation of inflammatory 
cytokines. In contrast, the presence of HOXB13 mutation is 
associated with a more favorable prognosis even in young.[7] 
Looking for genetic predisposition such as mutated BRCA1 
genes in these young patients may be relevant.[8] This also 
gives us the unique opportunity to do clinical trials targeting 
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published a series of 561 bladder cancer patients treated between 
2001 and 2008 at SGPGI, Lucknow. In this series, 97% of 
the patients presented with painless hematuria. The mean age 
was 60.2 ± 4.4 years  (range: 18–90 years old) and the male to 
female ratio was 8.6:1. Transitional cell carcinoma was the most 
common histological variety  (97.71%). A  total of 26% of the 
patients had muscle invasive disease at the time of presentation. 
Biswas et  al.[5] published a retrospective epidemiological 
study of 88  patients diagnosed with carcinoma bladder at the 
Departments of Urosurgery and Pathology from CNMC and H, 
Kolkata, from December 2007 to November 2009. The median 
age of bladder cancer was 65–70 years.[1] Moreover, there was 
a male preponderance  (86.4% male vs. 13.6% female). Tobacco 
smoking  (75% of the cases) revealed a strong relationship with 
bladder cancer and that was quantity‑ and duration‑dependent.[1,2] 
Painless hematuria was the most common presentation. The 
authors observed maximum number  (50%) of bladder cancers 
among laborer and industry workers including employees of 
leather and textile factories, hair‑dye handlers  (barber), and 
shoe‑makers. The risk of bladder cancer among workers, 
especially in industries, should, therefore, be monitored 
continuously by regular surveillance. Yeole and Jussawalla[6] 
reported data collected from the Bombay Cancer Registry and 
found that bladder cancer was very uncommon in the first three 
decades of life. However, after the age of 30, the incidence 
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Abstract
Tumors of the genitourinary system are one of the most common tumors encountered in clinical practice. The associated morbidity and mortality and the 
significant proportion of affected middle‑age individuals have a major bearing on the death‑adjusted life years compared to other malignancies. Genitourinary 
system tumors encompass a very broad spectrum with regard to age, location, histology, and clinical outcomes. Advances in diagnostic imaging, surgical 
techniques, radiotherapy equipment, and generation of newer chemotherapeutic and targeted agents over the past few years have helped improving treatment 
outcome. Several focused groups within India have been working on a range of topics related to genitourinary system tumors, and a significant body of work 
from India in the recent years is being increasingly recognized throughout the world. The present article summarizes the key published work related to 
the epidemiology of genitourinary system tumors in the Indian setting. A PubMed search was made for locating and selecting articles relevant to the topic.
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Introduction
Genitourinary tumors are commonly encountered in clinical 
practice. The work of Indian researchers on these tumors is 
recognized internationally. In an Indian study,[1] genitourinary 
cancers  (20.79%) were the most common cancers in both 
sexes. In males, genitourinary system formed 17.48% of 
all the malignancies  (prostate cancer  [40.71%] and urinary 
bladder  [30.40%]). In 2001, a WHO‑sponsored Indian Council 
of Medical Research project called “Development of an Atlas of 
Cancer in India” reported 12,044  (25.6%) reproductive cancers 
during the period of 2006–2008  (National Cancer Registry 
Programme, 2010). Among these, in males, prostate  (77.6%), 
penis  (11.6%), and testis  (10.5%) were majority. PubMed was 
used to locating, selecting, extracting, and synthesizing data.
Bladder Cancer: Indian Data
Urothelial carcinoma of urinary bladder cancer is the fourth 
most common cancer in men and eighth most common 
malignancy in women in the Western world.[2] Among the 
various known risk factors, cigarette smoking is the most 
important and responsible for 48% cases of bladder cancer in 
men and 32% in women in the USA.[3] There are only a few 
centers in India where high volumes of bladder cancer are being 
treated. Most of the data come from these tertiary centers. Two 
large series from different parts of the country have looked into 
the epidemiological aspects of bladder cancer. Gupta et  al.[4] 
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