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1. Int roduct ion

In 2012 there were an est imated 338 000 new cases of

kidney cancer worldw ide [1]. Renal cell carcinoma (RCC)

comprises more than 90% of such malignancies, w ith

clear cell (70%), papillary (10–15%), and chromophobe

(5%) carcinoma the main histologic types [2] . Kidney cancer

is current ly the ninth most common cancer in men (214 000
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Context: Renal cell carcinoma (RCC) incidence rates are higher in developed countries,

w here up to half of the cases are discovered incidentally. Declining mortality trends have

been reported in highly developed countries since the 1990s.

Object ive: To compare and interpret geographic variat ions and trends in the incidence

and mortality of RCC w orldw ide in the context of controll ing the future disease burden.

Evidence acquisit ion: We used data from GLOBOCAN, the Cancer Incidence in Five

Continents series, and the World Health Organisat ion mortality database to compare

incidence and mortality rates in more than 40 countries w orldw ide. We analysed

incidence and mortality trends in the last 10 yr using joinpoint analyses of the age-

standardised rates (ASRs).

Evidence synthesis: RCC incidence in men varied in ASRs (World standard populat ion)

from approximately 1/100 000 in African countries to > 15/100 000 in several Northern

and Eastern European countries and among US blacks. Similar patterns w ere observed

for w omen, although incidence rates w ere commonly half of those for men. Incidence

rates are increasing in most countries, most prominent ly in Lat in America. Although

recent mortality trends are stable in many countries, significant declines w ere observed

in Western and Northern Europe, the USA, and Australia. Southern European men appear

to have the least favourable RCC mortality trends.

Conclusions: Although RCC incidence is sti ll increasing in most countries, stabilisat ion of

mortality trendshas been achieved in many highly developed countries. There are marked

absolute differences and opposing RCC mortality trends in countries categorised as areas

of higher versus lower human development, and these gaps appear to be w idening.

Pat ient summary: Renal cell cancer is becoming more commonly diagnosed w orldw ide

in both men and w omen. Mortality is decreasing in the most developed sett ings, but not

in low - and middle-income countries, w here access to and the availabil i ty of opt imal

therapies are likely to be limited.

# 2014 European Associat ion of Urology. Published by Elsevier B.V. All rights reserved.
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Abstract | After more than two decades of rising rates, in recent years the total kidney cancer incidence 

worldwide has shown signs of stabilizing, or even decreasing. In adults, kidney cancer consists of renal cell 

carcinoma (RCC), the predominant form, and renal transitional cell carcinoma (RTCC); these types primarily 

arise in the renal parenchyma and renal pelvis, respectively. Although temporal trends by kidney cancer type 

are not well established worldwide, incidence of RCC in the US has continued to rise, mainly for early-stage 

tumors, while that of RTCC has declined, and total kidney cancer mortality rates have leveled. Stabilization  

of kidney cancer mortality rates has also been reported in Europe. These trends are consistent with reports of 

increasing incidental diagnoses and a downward shift in tumor stage and size in clinical series. The changing 

prevalence of known risk factors for RCC, including cigarette smoking, obesity, and hypertension, is also 

likely to affect incidence trends, although their relative impact may differ between populations. Accumulating 

evidence suggests an etiologic role in RCC for physical activity, alcohol consumption, occupational exposure 

to trichloroethylene, and high parity among women, but further research is needed into the potential causal 

effects of these factors. Genetic factors and their interaction with environmental exposures are believed to 

influence risk of developing RCC, but a limited number of studies using candidate-gene approaches have 

not produced conclusive results. Large consortium efforts employing genome-wide scanning technology are 

underway, which hold promise for novel discoveries in renal carcinogenesis.

Chow, W.-H. et al. Nat. Rev. Urol. 7, 245–257 (2010); doi:10.1038/ nrurol.2010.46

Introduct ion
The kidney is an essential organ that maintains the 

homeostatic balance of fluids and solutes in the human 

body, and removes waste products from the blood. It also 

helps to regulate blood pressure, and secretes several hor-

mones. The kidney is composed of a parenchyma and 

a collecting system. The parenchyma includes an outer 

cortex and an inner medulla, and is composed primar-

ily of nephrons, functional filtering units consisting of 

glomeruli and tubules, which are lined by glandular 

cells. The collecting system includes the renal pelvis and 

calyces, which are lined by transitional cells.

Adult kidney cancers that arise in the renal paren-

chyma are mainly adenocarcinomas, also known as 

renal cell carcinomas (RCCs), while those that arise 

from the collecting system are mainly transitional cell 

carci nomas. RCC accounts for more than 90% of adult 

kidney carci nomas (Table 1; Surveillance Epidemiology 

and End Results [SEER] data).1 Renal transitional cell 

carcinoma (RTCC) arises in the renal pelvis, and com-

prises less than 10% of histologically confirmed kidney 

carcinoma. In children, the major type of kidney cancer 

is nephro blastoma (Wilms tumor), which comprises 

approximately 1.2% of all kidney cancers.

The majority of renal cell adenocarcinoma is of the 

clear cell subtype, followed by RCC not otherwise speci-

fied, papillary, and chromophobe subtypes (Table 1). 

Although histologic subtypes of RCC have been 

shown to differ in clinical features and genetic deter-

minants,2,3 epidemiologic data on RCC subtypes are 

sparse and have not revealed consistent incidence or risk  

factor patterns.

In this Review, we will focus on adult kidney carci-

noma, which is comprised of RCC and RTCC, evaluating 

the descriptive data and risk factor patterns both inter-

nationally and in the US. We will conclude by discussing 

risk factors for development of both RCC and RTCC, 

including new research involving genetic factors.

Descript ive epidemiology
Incidence patterns

The incidence of RCC varies substantially worldwide 

(Table 2).4 Rates are generally high in Europe and North 

America and low in Asia and South America, and also 

vary by country. Across Europe, RCC rates among males 

differ more than five-fold, from 2.9 per 100,000 person-

years in Serbia to 15.2 per 100,000 person-years in the 

Czech Republic. Even within a country, rates can vary 

across regions; for example, within Italy, rates of RCC 

range from 3.6 per 100,000 person years in Salerno in 

the South to 9.0 per 100,000 person years in the North 
Competing interests
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Introduction
The kidney is an essential organ that maintains the 

homeostatic balance of fluids and solutes in the human 

body, and removes waste products from the blood. It also 

helps to regulate blood pressure, and secretes several hor-

mones. The kidney is composed of a parenchyma and 

a collecting system. The parenchyma includes an outer 

cortex and an inner medulla, and is composed primar-

ily of nephrons, functional filtering units consisting of 

glomeruli and tubules, which are lined by glandular 

cells. The collecting system includes the renal pelvis and 

calyces, which are lined by transitional cells.

Adult kidney cancers that arise in the renal paren-

chyma are mainly adenocarcinomas, also known as 

renal cell carcinomas (RCCs), while those that arise 

from the collecting system are mainly transitional cell 

carci nomas. RCC accounts for more than 90% of adult 

kidney carci nomas (Table 1; Surveillance Epidemiology 

and End Results [SEER] data).1 Renal transitional cell 

carcinoma (RTCC) arises in the renal pelvis, and com-

prises less than 10% of histologically confirmed kidney 

carcinoma. In children, the major type of kidney cancer 

is nephro blastoma (Wilms tumor), which comprises 

approximately 1.2% of all kidney cancers.

The majority of renal cell adenocarcinoma is of the 

clear cell subtype, followed by RCC not otherwise speci-

fied, papillary, and chromophobe subtypes (Table 1). 

Although histologic subtypes of RCC have been 

shown to differ in clinical features and genetic deter-

minants,2,3 epidemiologic data on RCC subtypes are 

sparse and have not revealed consistent incidence or risk  

factor patterns.

In this Review, we will focus on adult kidney carci-

noma, which is comprised of RCC and RTCC, evaluating 

the descriptive data and risk factor patterns both inter-

nationally and in the US. We will conclude by discussing 

risk factors for development of both RCC and RTCC, 

including new research involving genetic factors.

Descriptive epidemiology
Incidence patterns

The incidence of RCC varies substantially worldwide 

(Table 2).4 Rates are generally high in Europe and North 

America and low in Asia and South America, and also 

vary by country. Across Europe, RCC rates among males 

differ more than five-fold, from 2.9 per 100,000 person-

years in Serbia to 15.2 per 100,000 person-years in the 

Czech Republic. Even within a country, rates can vary 

across regions; for example, within Italy, rates of RCC 

range from 3.6 per 100,000 person years in Salerno in 

the South to 9.0 per 100,000 person years in the North 
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RTCC12,13 support the US SEER data. Incidence rates 

for RCC in Connecticut (whic has the oldest US cancer 

registry) increased consistently between 1935 and 1989, 

while rates for RTCC also increased until the 1970s, when 

they plateaued.12 A recent report from Denmark showed 

that kidney cancer incidence rates (including renal pelvis 

cancer) rose between 1944 and 1973, after which they 

leveled. Compared with overall kidney cancer incidence, 

increases in renal pelvis and ureteral cancers were more-

substantial between 1944 and 1988, after which rates 

started to fall.13 This report did not, however, use histol-

ogy to classify renal carcinoma subtype, which could lead 

to an underestimation of RTCC incidence.

In contemporary practice, cases of RCC are being 

diagnosed at an earlier stage, and a general shift has 

similarly occurred towards smaller tumor size at diag-

nosis among stage I (localized) tumors.14 Incidental 

diagnoses of small tumors have also been documented 

and are attributed to the widespread use of abdominal 

imaging procedures for diagnostic work-up, in most 

cases probably to examine other abdominal disorders.15 

The stage-specific trends in RCC incidence in the US 

support the observation that RCC is being diagnosed at 

an earlier stage, with marked increases in incidence over 

time seen only in tumors that were localized at diagnosis 

(Figure 3).11 When tumor size was examined, the rate of 

Table 2 | International kidney cancer incidence 1998–2002

Populat ion Renal cell carcinoma* Renal transitional cell carcinoma‡

Male Female Male:female ratio Male Female Male:female ratio

North America

USA, SEER 14: Asian/ Pacif c Islander 4.7 2.2 2.1 0.5 0.2 2.5

Canada, British Columbia 6.5 3.2 2.0 0.6 0.3 2.0

Canada, Alberta 9.1 5.1 1.8 0.6 0.4 1.5

USA, SEER 14: white Hispanic 9.7 5.2 1.9 0.6 0.3 2.0

USA, SEER 14: white non-Hispanic 10.0 4.8 2.1 0.8 0.4 2.0

USA, SEER 14: black 11.5 5.7 2.0 0.5 0.3 1.7

Asia

Korea, Incheon 2.8 1.2 2.3 0.7 0.2 3.5

China, Hong Kong 2.9 1.5 1.9 0.3 0.1 3.0

Singapore, Chinese population 3.8 1.8 2.1 0.5 0.2 2.5

Japan, Hiroshima§ 5.8 1.7 3.4 1.3 0.5 2.6

Europe

Serbia 2.9 1.5 1.9 0.8 0.6 1.3

Italy, Salerno 3.6 1.6 2.3 0.8 0.2 4.0

Croatia 3.9 1.7 2.3 0.3 0.2 1.5

Spain, Zaragoza 4.7 2.3 2.0 0.7 0.1 7.0

Sweden 6.0 3.6 1.7 0.7 0.4 1.8

The Netherlands, Eindhoven 6.0 3.3 1.8 0.7 0.4 1.8

UK, Northern England 6.6 3.4 1.9 0.8 0.4 2.0

Italy, North East Network 9.0 3.9 2.3 0.7 0.3 2.3

Slovak Republic 9.1 4.4 2.1 0.7 0.5 1.4

Germany, Munich 9.7 4.4 2.2 0.7 0.5 1.4

Czech Republic 15.3 7.2 2.1 1.0 0.6 1.7

Oceania

New Zealand 6.5 3.4 1.9 0.5 0.3 1.7

Australia, New South Wales 9.0 4.3 2.1 0.8 0.9 0.9

Latin America

Costa Rica 2.5 1.4 1.8 0.2 0.1 2.0

Brazil, Sao Paulo 4.2 1.9 2.2 0.1 0.1 1.0

Incidence rates per 100,000 person years, age-standardized to world population, by cancer subtype and gender (1998–2002), microscopically verified cases 

only. Registries were selected if cancer was reportable by legislation or administrative order, >70% of cases had pathologic confirmation, and a relatively low 
proportion of cases treated outside registration area or nonresidents treated inside registration area. * Includes all adenocarcinomas occurring in kidney and 
renal pelvis, based on the IARC classification. ‡Includes transitional cell carcinoma and squamous cell carcinoma occurring in kidney and renal pelvis. §Year of 

diagnosis 1996–2000. Extracted from Cancer Incidence in Five Continents, Volume IX4 Abbreviations: IARC, International Agency for Research on Cancer; 
SEER 14, Surveillance, Epidemiology, and End Results program 14 registries: the 7 states of Connecticut, Iowa, New Mexico, Utah, Kentucky, New Jersey, and 
Louisiana, and the 7 areas of Greater San Francisco (San Francisco–Oakland and San Jose–Monterey, California), Los Angeles (California), Greater California 

(California excluding SF/ SJM/ LA), Detroit (Michigan), Seattle–Puget Sound (Washington), and Atlanta plus Rural Georgia (Georgia).
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Figure 2 | US kidney cancer rates from 1977–1981 to 2002–2006. Rates per 100,000 person-years, age-adjusted to the 

US 2000 population, by race and gender. a | SEER 9 incidence by kidney type, microscopically verified cases only. b | US 

total kidney cancer mortality.
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Figure 3 | US SEER 9 renal cell carcinoma incidence from 1977–1981 to 2002–2006. Rates per 100,000 person-years, 

age-adjusted to the US 2000 population, by race, gender, and stage at diagnosis; microscopically verified cases only.
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Abstract | After more than two decades of rising rates, in recent years the total kidney cancer incidence 

worldwide has shown signs of stabilizing, or even decreasing. In adults, kidney cancer consists of renal cell 

carcinoma (RCC), the predominant form, and renal transitional cell carcinoma (RTCC); these types primarily 

arise in the renal parenchyma and renal pelvis, respectively. Although temporal trends by kidney cancer type 

are not well established worldwide, incidence of RCC in the US has continued to rise, mainly for early-stage 

tumors, while that of RTCC has declined, and total kidney cancer mortality rates have leveled. Stabilization  

of kidney cancer mortality rates has also been reported in Europe. These trends are consistent with reports of 

increasing incidental diagnoses and a downward shift in tumor stage and size in clinical series. The changing 

prevalence of known risk factors for RCC, including cigarette smoking, obesity, and hypertension, is also 

likely to affect incidence trends, although their relative impact may differ between populations. Accumulating 

evidence suggests an etiologic role in RCC for physical activity, alcohol consumption, occupational exposure 

to trichloroethylene, and high parity among women, but further research is needed into the potential causal 

effects of these factors. Genetic factors and their interaction with environmental exposures are believed to 

influence risk of developing RCC, but a limited number of studies using candidate-gene approaches have 

not produced conclusive results. Large consortium efforts employing genome-wide scanning technology are 

underway, which hold promise for novel discoveries in renal carcinogenesis.

Chow, W.-H. et al. Nat. Rev. Urol. 7, 245–257 (2010); doi:10.1038/ nrurol.2010.46

Introduct ion
The kidney is an essential organ that maintains the 

homeostatic balance of fluids and solutes in the human 

body, and removes waste products from the blood. It also 

helps to regulate blood pressure, and secretes several hor-

mones. The kidney is composed of a parenchyma and 

a collecting system. The parenchyma includes an outer 

cortex and an inner medulla, and is composed primar-

ily of nephrons, functional filtering units consisting of 

glomeruli and tubules, which are lined by glandular 

cells. The collecting system includes the renal pelvis and 

calyces, which are lined by transitional cells.

Adult kidney cancers that arise in the renal paren-

chyma are mainly adenocarcinomas, also known as 

renal cell carcinomas (RCCs), while those that arise 

from the collecting system are mainly transitional cell 

carci nomas. RCC accounts for more than 90% of adult 

kidney carci nomas (Table 1; Surveillance Epidemiology 

and End Results [SEER] data).1 Renal transitional cell 

carcinoma (RTCC) arises in the renal pelvis, and com-

prises less than 10% of histologically confirmed kidney 

carcinoma. In children, the major type of kidney cancer 

is nephro blastoma (Wilms tumor), which comprises 

approximately 1.2% of all kidney cancers.

The majority of renal cell adenocarcinoma is of the 

clear cell subtype, followed by RCC not otherwise speci-

fied, papillary, and chromophobe subtypes (Table 1). 

Although histologic subtypes of RCC have been 

shown to differ in clinical features and genetic deter-

minants,2,3 epidemiologic data on RCC subtypes are 

sparse and have not revealed consistent incidence or risk  

factor patterns.

In this Review, we will focus on adult kidney carci-

noma, which is comprised of RCC and RTCC, evaluating 

the descriptive data and risk factor patterns both inter-

nationally and in the US. We will conclude by discussing 

risk factors for development of both RCC and RTCC, 

including new research involving genetic factors.

Descript ive epidemiology
Incidence patterns

The incidence of RCC varies substantially worldwide 

(Table 2).4 Rates are generally high in Europe and North 

America and low in Asia and South America, and also 

vary by country. Across Europe, RCC rates among males 

differ more than five-fold, from 2.9 per 100,000 person-

years in Serbia to 15.2 per 100,000 person-years in the 

Czech Republic. Even within a country, rates can vary 

across regions; for example, within Italy, rates of RCC 

range from 3.6 per 100,000 person years in Salerno in 

the South to 9.0 per 100,000 person years in the North 
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FATORES DE RISCO

• Obesidade

• Tabagismo

• Hipertensão

• outros



FATORES DE RISCO

• Obesidade

• IARC 2016: obesidade é fator de risco para de 10 tumores sólidos

• Em torno de 3,5% dos canceres podem estar associado a obesidade

• Estima-se que a obesidade seja associada por 14 / 20 % das mortes relacionadas ao 

câncer. 

• Cancer renal: 1,8 x RR , uma serie mostra associação em ate 40% ( calle 2004)

• Risco acumulado 1,07 para cada unidade de IMC

• Reversão da obesidade pode estar associado a redução risco

• Nenhuma recomendação especifica , somente manter uma vida saudável!



FATORES DE RISCO

• Tabaco

• 1,4 – 2,5x RR, aumenta com a quantidade “maços-ano”

• 50% homens / 20% mulheres

• Redução importante do risco após 10 anos



FATORES DE RISCO
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evidence for an increased risk of urothelial carcinoma 

in humans.20 Phenacetin alone was classi fied as a 

Group 2A probable carcinogen, because exclusive use 

of phenacetin in humans was uncommon, making it 

difficult to separate the effect of phenacetin from that of 

other active ingredients in a formula, as well as from the 

use of other analgesic preparations. Since the late 1960s, 

phenacetin use has been phased out in most industrial-

ized countries, and it was eventually banned from most 

worldwide markets in the late 1970s to mid-1980s. 

Acetaminophen (paracetamol) is a primary metab-

olite of phenacetin.24 Heavy use of this drug has been 

linked to end-stage renal disease and RTCC in case–

control studies, but the evidence is inconclusive.18,25 A 

population- based cohort study of acetaminophen users 

in Denmark based on linkage of prescription database 

and cancer registry incidence data reported a non-

significant increase in risk of developing combined renal 

pelvis–ureteral cancers.26 Recent reports indicate a sub-

stantial decline in the prevalence of analgesic nephro-

pathy among autopsy subjects between 1980 and 2000,27 

and no evidence of analgesic nephropathy in patients 

with end-stage renal disease who had high use of non-

phenacetin analgesics.28 These observations, therefore, 

do not support a role for non-phenacetin analgesics in 

the development of end-stage renal disease and related 

risk of developing RTCC.

An increased occurrence of urothelial carcinoma, 

including RTCC, has been observed among patients with 

a rapidly progressive form of nephropathy after inges-

tion of a Chinese nephrotoxic herb contaminant.29 This 

form of nephropathy has a pattern of interstitial fibrosis 

similar to that of Balkan endemic nephropathy, a known 

risk factor for renal pelvis cancer.5,7 Ecologic studies have 

linked high levels of arsenic in drinking water to kidney 

cancer mortality.30–32 Studies of cancer incidence using 

histologic data have shown that the increased incidence 

of kidney cancer was mainly due to RTCC.33,34 Ecologic 

studies conducted in low-exposure areas, however, have 

detected no increase in kidney cancer incidence or 

mortal ity,35–38 although a link with kidney diseases has 

been reported.36 

Other risk factors, including hypertension and kidney 

and ureteral stones, have been suggested, but their 

associa tions with RTCC development have not been 

demonstrated consistently.39–41 Data on BMI and dietary 

practices are limited for RTCC and do not suggest any 

association.18,41,42 Equally inconclusive are data linking 

risk of RTCC development to occupation, based on a 

small number of studies.18,43

Renal cell carcinoma

Despite the proximity in anatomic site of origin, risk 

factors for development of RCC are generally differ-

ent from those for RTCC. An exception is cigarette 

smoking, which is an established risk factor for both 

tumor types. A number of predisposing conditions, 

including obesity and hypertension, are known to 

increase the risk of RCC development (Table 3). An ele-

vated RCC risk has also been observed for individuals 

with a history of diabetes mellitus, but the effect of this 

disease is difficult to separate from that of obesity and 

hypertension. Evidence is also accumulating, although 

not yet conclusive, to suggest an association between 

development of RCC and other factors, such as physical 

activity, alcohol consumption, occupational exposure 

Table 3 | Risk factors for renal cell carcinoma

Risk factors Association with RCC Comment

Established*

Cigarette smoking Positive Dose–response association with pack -years

Smoking cessation reduces risk

Excess body weight Positive Dose–response association with usual adult BMI

Effect of weight change on risk unclear

Hypertension Positive Dose–response association with blood pressure

Control of hypertension might reduce RCC risk

Effect independent of body weight

Familial cancer syndromes Positive Inherited RCC in affected families

Suspected‡

Diabetes mellitus Positive Effect independent of obesity and h ypertension not yet established

End-stage renal disease Positive Increased subsequent RCC risk

Parity in women Positive Dose–response association with number of bir ths

Possible inverse association with age at f rst birth

Physical activity Inverse Dose–response association with activity le vel

Alcohol consumption Inverse Dose–response association with quantity consumed

Trichloroethylene exposure Positive Dose–response association with exposure le vel

Genetic predisposition Positive Positive association with a family histor y of kidney cancer

Increased risk of sporadic RCC in genetically susceptible individuals

* Observed in nearly all studies; exposure precedes RCC; dose–response relationship; risk reduction with removal of exposure. ‡Observed in numerous studies, 
but results conflicting; exposure precedes RCC; dose–response relationship; effect independent of known risk factors not established; small number of exposed 
RCC cases; confounding by heightened clinical surveillance possible; exposure assessment incomplete. Abbreviation: RCC, renal cell carcinoma.
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PREVENÇÃO

• Screening ( rastreamento)

• Detectar em uma fase precoce que possibilite a cura

• Tenha uma boa relação sensibilidade / especificidade

• Custo / efetivo

HOJE = screening para câncer 

renal seria através de imagem



PREVENÇÃO

• Biomarcadores

• AQP1 / PLIN2 – AUC 0,93 – sem validação externa, não associado a grau histológico

• NNTN / LCP1 / NM23A – AUC 0,92 – problemas entre lesões malignas e benignas

• TOMOGRAFIA COMPUTADORIZADA

• 4500 pacientes, avalaicao de AAA – 0,1% achado neoplasia maligna solida ( >45 

anos)

• Não é custo-efetivo, além do problema de radiacao



PREVENÇÃO

• USG

• Possibilidade de treinar não-radiologista

• Taxa de detecção tumores < 3 cm: 67-82%...alto falso-negativo

• Um estudo com 219.000 – assintomáticos de 20 a 70 anos – 192 tumores

• Qual população estudar?

• Falso-postivos no USG.....
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