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ABSTRACT

Introduction: Kidney cancer was considered as the ninth common cancer worldwide. Its
incidence and mortality has been increasing for decades. However, in recent years in many
countries, there is a downward trend.
Objectives: This study sought to evaluate the incidence and mortality rates of renal cancers in
Iran compared to its proportion throughout the world.
Materials and Methods: All mortality and incidence rates of all countries were extracted
from the Global Cancer Project (GLOBOCAN) (data of 2012). The methods of estimation were
quality of the estimation and country-specific that was dependent on the quality and on the
amount of the available data of each country.
Results: The rates have been shown in eight categories; world, very high human development,
high human development, medium human development, low human development, less
developed, more developed regions in addition to Iran. The rates of Iran were close to medium
human developed region rates. In Iran, 1641 kidney cancers cases have been registered which
981 men and 660 women were reported with an overall incidence rate of 1.9 per 100 000 which
is less than world incidence rate for kidney cancers. In Iran, the highest incidence was also
among patients with age of 75 years and more. Additionally, the lowest incidence rates were
among age groups of less than 15 years and age group of 45- 49 years.
Conclusion: Considering the lower incidence and mortality rates of kidney cancer in Iran
compared to other regions of the world, conducting more studies to find related-risk factors to
decline the incidence rates of disease would be necessary.

Implication for health policy/practice/research/medical education:

The difference of kidney cancer between Iran and other parts of the world could be due to different effects of risk factors on the
Iranian population.
Please cite this paper as: Goodarzi E, Dehghani SL, Khazaei Z. Incidence and mortality rates of kidney cancers in Iran
compared to its proportion throughout the world J Nephropharmacol. 2018;7(2):137-144.

Introduction
Kidney cancer was the 13th most common cancer
worldwide in 2008 (1) and ninth in 2012 (2) with renal
cell carcinoma (RCC) as 90% of all renal cancers (3) with
no completely defined etiology (4). In fact, kidney cancers
could be accounted for about three percent of all cancers
worldwide (5). In addition, long-term (from 1975 to 2009)
and short-term (from 2000 to 2009) trends were examined
for incidence and mortality of kidney cancer rates in the
United States using the classification of disease stage.
They found a persisting rising trend in the incidence and
*Corresponding author: Zaher Khazaei, Email; Zaherkhazaei@yahoo.com

mortality of localized RCC (6).
The incidence of kidney cancers has been increased in
the world from the early 1970s until the mid-1990s but
it has been stabilized or declined in various countries
(7). However, the mortality rates have increased across
Europe from the 1980s to 1990s (8) with increasing kidney
cancers incidence rate of 2% per year in previous decades
(9). In the European Union (EU) countries, the estimated
age-standardized kidney cancers’ incidence rates per
100 000 Europeans were 15.8 and 7.1 among men and
women, respectively. Furthermore, the highest kidney
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cancers’ rates were in the Czech Republic, Estonia m
Iceland, Latvia and Lithuania compared to lowest rates in
Portugal, Cyprus and Romania (10). In fact, the increasing
of kidney cancers’ incidence has been observed in many
countries in the recent years as well as a substantial
reduction in mortality rates in other countries, except
for Eastern Europe with increasing mortality rates from
kidney cancer. In addition, it has been predicted that, by
2030, Brazil and Ecuador will have the highest incidence
in men and women which, requiring urgent necessity for
health policy planning using healthcare resources (11).
Although the general increasing trend of RCC incidence
has shown a peak, however, in some countries there was
even a decrease in incidence and mortality of RCC (3),
such as Finland, the Netherlands, Poland and Sweden (12).
Despite the lower RCC incidence of Iranian population
compared to the Western population, there was a slow
rising trend of the RCC incidence from 2003 to 2009 in
Iran with higher rates among men than women. This
finding may be due to improved national cancer registry
or changes in RCC risk factors (5).

Availability of mortality information can be assigned into
six categories as follows:
1. High quality complete vital registration.
2. Medium quality complete vital registration.
3. Low quality complete vital registration.
4. Incomplete or sample vital registration.
5. Other sources (cancer registries and verbal autopsy
surveys).
6. No data

Materials and Methods
Study design
The methods of estimation were country-specific and the
quality of the estimation was dependent on the quality
and on the quantity of the available data of each country.
Theoretically, there are numerous estimation methods.
However, due to the variety and the complexity of these
methods, establishment of an overall quality score for the
simultaneously combination of mortality and incidence
rate estimation is nearly impossible. However, there was
an alphanumeric scoring system that individually could
describe the availability of incidence and mortality data
established at the country level. Therefore, the combined
score could be suitable for each country with an aim of
supporting a broad indication of the estimation robustness.

Age-specific incidence rate (ASIR)
The methods to estimate the gender- and age-specific
incidence rates of cancer for a specific country could be
one of the following nine broad categories, in priority
order (5);
1. Rates projected to 2012 (38 countries).
2. Most recent rates applied to 2012 population (20
countries).
3. Estimated from national mortality by modelling,
using incidence mortality ratios derived from
recorded data in country-specific cancer registries
(13 countries).
4. Estimated from national mortality estimates by
modelling, benefitting incidence mortality ratios
derived from recorded data in local malignancy
registries in neighboring countries (9 European
countries).
5. Estimated from national mortality estimates using
modelled survival (32 countries).
6. Estimated as the weighted average of the local rates
(16 countries).
7. One cancer registry covering part of a country is
applicable as representative of the country profile (11
countries).
8. Age/gender-specific rates for “all cancers” were
partitioned benefiting data on relative frequency of
different cancers (by age and gender) (12 countries).
9. The rates are those of neighboring countries or
registries in the same area (33 countries).
Depending upon the degree of detail and accuracy of
the national mortality data, six methods could be utilized
in the following order of priority;

Sources
Availability of incidence data can be assigned into seven
categories including (5);
A. High quality national data or high quality regional
(coverage more than 50%)
B. High-quality regional (coverage among 10% to 50%)
C. High-quality regional (coverage less than 10%)
D. National data (rates)
E. Regional data (rates)
F. Frequency data
G. No data
National statistics are collated and made available by
the WHO for countries with available vital registration.

Age-specific mortality rate (ASMR)
1. Rates projected to 2012 (69 countries).
2. Most recent rates applied to 2012 population (26
countries).
3. Estimated as the weighted average of regional rates
(1 country).
4. Estimated from national incidence estimates by
modelling, using country-specific survival (2
countries).
5. Estimated from national incidence estimates using
modelled survival (83 countries).
6. The rates are those of neighboring countries or
registries in the same area (3 countries).

Objectives
This study sought to evaluate the mortality and incidence
rates of renal cancers in Iran compared to its proportion
throughout the world.
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Ethical issues
Data for each country and region are analyzed in general
and incidence and mortality indicators are reported in
general for each country, and the information used in this
paper is derived from information extracted from Global
Cancer Project (GLOBOCAN) in 2012 available at http://
globocan.iarc.fr/Default.aspx. We processed these raw
data with regard to its reference. The research followed the
tenets of the Declaration of Helsinki.
Statistical analysis
All data were collected and were entered into SPSS (version
20.0, SPSS Inc., Chicago, IL, USA) and evaluated by
using t test and Pearson test. All incidence and mortality
rates have been standardized based on age. P < 0.05 was
considered as statistically signiﬁcant.
Results
Figures 1 and 2 show the distribution of incidence and
mortality rates of kidney cancer, respectively. Figures
show a huge geographically difference between the rates
of various regions.
The incidence and mortality rates of kidney cancer in
Iran and other parts of the world in all age groups based
on gender have been presented in Table 1. The rates have

Figure 1. Distribution of the standardized incidence rate of kidney
cancer in the world at 2012 [extracted from GLOBOCAN].

Figure 2. Distribution of the standardized mortality rate of kidney
cancer in the world at 2012 [extracted from GLOBOCAN].

http://www.jnephropharmacology.com

been shown in eight categories; world, very high human
development, high human development, medium human
development, low human development, less developed,
more developed regions in addition to Iran. It can be
seen that the rates of Iran were close to medium human
developed region rates (Table 1 and Figure 3). In 2012,
around 6 657 519 new cancer cases (all cancers) has been
registered which 337 860 of these cases were kidney cancer
(5%), with 213 942 and 123 936 cases in men and women,
respectively. The overall world incidence of kidney cancer
was 2.4 per 100 000 from 3.3 to 1 per 100 000 as the
highest and lowest incidence rates, respectively. In Iran,
1641 kidney cancer cases have been registered of which
981 men and 660 women were reported with an overall
incidence rate of 1.9 per 100 000 which is less than world
incidence rate of kidney cancer (Table 1 and Figure 3).
Among 6 657 519 new world cancer cases (all cancers)
in 2012, the age group of 75 years and more were the
most common age for cancer incidence with 337 860 cases
(5%). The highest and lowest incidence rates of kidney
cancers were 35 and 0.5 per 100 000 among the age group
of 75 years and more and age group of less than 40 years,
respectively. In Iran, the highest incidence was also among
patients with age of 75 years and more. However, the
lowest incidence rates were among age groups of less than
15 years and age group of 45- 49 years (Figure 4).
Discussion
This study demonstrated that the incidence and mortality
rates of Iran were less than overall world rates but close to
medium human developed region in 2012. In addition, the
percentage of kidney cancer incidence rates from overall
world incidence rates have been reported as 5% in 2012.
As a general fact, incidence rates of RCC are much higher
in developed countries, maybe due to more diagnosis in
these countries. In addition, declining mortality trends
have also been reported in highly developed countries
since the 1990s (2), may be due to earlier diagnosis and
better treatment. In addition, the kidney cancer incidence
rates have been varied geographically (up to 15 times) (2).
For example, the highest rates in North America, Australia,
and Europe, compared to the lowest rates in Africa, Japan,
India and China (9). As a developing country, in Lebanon,
kidney cancer is the third most frequent urologic cancer
after prostate and bladder cancers (13), with difference in
the distribution of histological subtypes of RCC around
the world (13).
The observed favorable trend in mortality from kidney
cancer as well as its incidence among many European
countries might be partly due to the improved diagnosis
and treatment methods or maybe the reduced rate of
smoking in men (10). Moreover, in spite of increasing the
incidence of RCC, it seems that this decline in RCC ageadjusted death rates, might be due to early detection of
patients. Furthermore, potential environmental factors
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Table 1. Incidence and mortality of kidney cancer in Iran and other parts of the world in all group age based on gender

Population

Sex

Both sexes
Male
World
Female
Both sexes
Very High human
Male
development
Female
Both sexes
High human
Male
development
Female
Both sexes
Medium human
Male
development
Female
Both sexes
Low human
Male
development
Female
Both sexes
Less developed region Male
Female
Both sexes
More developed region Male
Female
Both sexes
Iran
Male
Female

Number
337860
213942
123936
183867
116890
66977
54493
32491
22002
89465
59205
30260
9896
5244
4652
137869
88546
49323
199991
125378
74613
1641
981
660

Incidence
%
2.4
2.9
1.9
3.2
3.8
2.5
2.6
3.1
2.1
1.7
2.1
1.3
1
1.3
0.9
1.7
2.1
1.3
3.3
3.9
2.6
1.9
2.2
1.7

and their possible contribution to the origin of RCC may
have improved the diagnosis and treatment of RCC (14).
Moreover, the relationship between kidney cancer and
human development index (HDI) has been investigated
and it was found the higher RCC incidence and mortality
rates in developed countries as well as a significant positive
correlation between the RCC standardized incidence and
mortality rates with HDI and its components (15).
Evidence has shown that RCC incidence rates were
much lower among Asians, leading to a higher risk of RCC
among whites in comparison with Asians (1,16). African
countries have also reported the lowest RCC incidence
rates (12). However, the RCC incidence rates were highest

ASIR
4.4
6
3
9.1
12.5
6.1
4.7
6.2
3.5
2.5
3.4
1.7
1
1.2
0.9
2.6
3.4
1.8
9.2
12.6
6.2
2.5
3
2.1

Number
143406
90802
52604
65853
42203
23650
27917
17461
10456
41103
26631
14472
8486
4472
4014
68458
42885
25573
74948
47917
27031
1071
639
432

Mortality
%
1.7
2.0
1.5
2.5
2.9
2
2.2
2.6
1.8
1.1
1.2
1
1.2
1.4
1.1
1.3
1.4
1.1
2.6
3
2.1
2
2.1
1.9

ASMR
1.8
2.5
1.2
2.6
3.9
1.6
2.4
3.4
1.6
1.1
1.6
0.8
0.9
1
0.8
1.3
1.7
0.9
2.8
4.2
1.7
1.7
2
1.4

among African-Americans people inside the United
States (16), which means that race may be accounted for
the observed differences in genetic background, access to
health care, and lifestyle or environmental risk factors,
which it makes impossible to distinguish the effect of these
factors (3). Thus, the rising of RCC incidence in specific
groups such as African Americans needs special attention.
Besides, the role of genetic factors, hypertension, obesity,
overweight and cigarette smoking and occupational
exposures (asbestos and solvents) and their relation
with prognosis and potential mechanisms should also be
investigated to find out the potential mechanisms (17).
Regarding the age of patients, RCC is rare among both

Figure 3. Incidence and mortality of kidney cancer in Iran and other parts of the world.
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Figure 4. Incidence of kidney cancer in Iran and other parts of the world in both genders based on age.

children (1.9% to 6% of childhood cancers) (18) and
young adults (less than 40 years old) with 3.5% to 73% of
all cancers in these age periods (19). In fact, RCC had a
better prognosis and survival among younger (less than
40 years old) patients than older (40 years old and more)
ones (20). Population growth and aging have resulted
to a rapid increase of urological cancer, mainly kidney
cancer, despite the reduction in the smoking rate, with the
peak age of 50-54 and 65-69 years (21). The highest rates
belonged to the age group of 75 years and more, which will
be more important in the future due to population ageing.
There are many established risk factors for kidney cancer
include demographic risk factors such as race (12), age
(16) and gender (1), high proportion of parity in women
(7), life style risk factors like cigarette smoking (22,23),
physical activity (7) and obesity (23,24), iatrogenic risk
factors such as hypertension (25,26) and consumption
of antihypertensive medications (26) [although, RCC
can also lead to hypertension (27)], acquired renal cystic
disease (28), type 2 diabetes (29) and urinary tract infection
(30) , nutritional and diet factors (mostly protective effect)
(31) such as coffee, alcohol and beverage consumption (7,
23,32), high protein consumption (33), occupation [for
instance, exposure with trichloroethylene (TCE) and
perchloroethylene (PCE) as well as carcinogenic metals
(arsenic, cadmium, chromium, lead, and nickel)] (7,
34) and exposure to asbestos (35), polycyclic aromatic
hydrocarbons (36), gasoline and other petroleum products
(37), genetic factors such as familial and hereditary renal
cancer syndromes (38) including von Hippel-Lindau
syndrome (VHL) (39), hereditary papillary RCC (38),
familial leiomyomatosis RCC (39), Birt-Hogg-Dubé
syndrome (BHD) (40) and tuberous sclerosis (25), drugs
like analgesics (41), diuretics (42) and estrogens (43).
Environmental exposures are very important for kidney
cancer. For example, the observed extra-mortality in
http://www.jnephropharmacology.com

women in towns with higher degree of natural radiation
in Spain has reflected the potential influence of exposures
deriving from the geologic composition of the terrain
and its effect on the drinking water (8). In addition, in a
study on the effects of arsenic on people over 50 years,
a latency pattern of rising mortality from kidney cancer
was observed, which can be continued for at least 25
years after the declining of high arsenic exposures (44). In
fact, exposure to arsenic through drinking water may be
involved with one of the longest cancer latencies of human
carcinogens, even about 40 years (45). It means that even
after arsenic reduction, the potential incidence of arsenicrelated diseases will remain high for many years after
stopping arsenic exposure, Therefore, stopping exposures
should be conducted as soon as possible and public health
efforts have to continue to reduce mortality and morbidity
long after stopping exposures. Long-term interventions
may reduce important co-exposures, disease screening,
treatment and health services resource planning as well as
increasing public awareness of arsenic health effects (45).
There is evidence that kidney cancer mortality rates have
declined gradually. Additionally, the relationship between
arsenic exposure with mortality of kidney cancer has been
reported (46).
The main treatment of localized kidney cancer would
be the radical nephrectomy. In addition, interleukin and
Interferons were the only known effective treatments for
metastatic disease. However, nowadays there are new and
more efficient treatments (47). Moreover, stage of disease at
the initiation of treatment is the most important prognostic
factor for RCC survival. The 5-year survival rates are 95%,
88%, 59% and 20% for patients with stages of I, II, III and
IV, respectively (47). The follow-up schedule of localized
RCC after surgery depends on the treatment possibilities
based on recurrence. Additionally, CT scans of thorax and
abdomen are routinely recommended, with time intervals
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depending on risk factors (48). Moreover, the survival
of kidney cancer patients can be influenced by various
factors including patient-related prognostic factors (such
as socioeconomic background, comorbidities, health
care accessibility and performance status), tumor-related
prognostic factors (such as morphological features, TNM
stage, genetic/molecular markers), and treatment-related
prognostic factors (such as immunotherapy, targeted
medicine and surgery) (49).
In spite of substantial advances in the diagnosis
of RCC, especially imaging techniques for unrelated
complaints, approximately 20%–30% of all RCC patients
are still diagnosed with metastatic RCC (mRCC) (50).
Accordingly, there are many biomarker candidates
for prediction of metastatic RCC from plasma, tumor,
and host tissues in patients receiving various systemic
therapies, but none of them have been validated for clinical
use (51). Thus, new treatments with new mechanisms of
action relevant to RCC are needed (52). It should be noted
that still many patients still die of metastatic RCC. In fact,
treatment should be individualized based on own patient
risk and to obtain maximal benefit. Every selected drug
has to be optimized in terms of its dose and schedule (53).
It should be mentioned that for nephrectomy candidates
with non-metastatic RCC, pathological stage and lymph
node involvement could be very important prognostic
factors (54). Moreover, RCC may have an unpredictable
time course, with recurrence intervals of even up to 30
years, Therefore, prolonged periods of follow-up may be
necessary for these patients (55).
Regular consumption of fruits and vegetables
(particularly cruciferous vegetables) can decline the
rates of RCC (56). Thus, interventions for decreasing
the prevalence of smoking, obesity and hypertension as
well as increasing intake of fruits and vegetables might
result in the stabilization or reduction of incidence and
mortality from kidney cancer. However, some evidence
demonstrated that higher body mass index (BMI) before
renal surgery may be associated with improved RCC
survival (57).

to be done.
The main avoidable risk factors of kidney cancer could
be cigarette smoking as well as excess body weight and
obesity. Thus, primary prevention will be cessation of
cigarette smoking with reducing obesity as the most
obvious strategies for declining the incidence and
mortality from kidney cancer. In addition, according to
the important role of hypertension in kidney cancer, early
finding of hypertensive patients and their treatment is also
required for prevention of disease.

Conclusion
The difference of kidney cancer between Iran and other
parts of the world could be due to different effects of risk
factors on the Iranian population. The lower incidence
and mortality rates of kidney cancer in Iran compared
to other regions of the world, suggesting the conduction
of more studies to evaluate the related-risk factors in
order to decline the incidence and mortality rates of the
disease. The prophylactic actions to prevent the kidney
cancer may include keeping the healthy body weight,
discontinuing of cigarette smoking, low consumption of
alcohol, and increasing the physical activity. In addition,
a healthy regimen full of fresh fruits and vegetables might
decrease the personal risk. The diagnosis of the primary
prophylactic actions in high-risk regions is also necessary
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Limitations of the study
Because quality of cancer registry is different among
various countries; therefore, it might affect on the observed
cancer incidence and mortality rates and this difference
would really be due to difference in the registration of
cancer patients. Thus, with improvement of registration
process and increasing decision during registering, the
difference among countries will indeed be declined.
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