
In Iran, a developing country in south-
west Asia, an epidemiologic transition 
is underway from communicable to 
noncommunicable diseases. In Iran, 
cancer is the second largest group of 
chronic non-communicable diseases 
(NCDs) and the third most common 
cause of death following heart dis-
ease, accidents and other natural 
phenomena. There are some studies 
reporting an increasing trend in the 
incidence and mortality rate of a va-
riety of cancers in Iran. Therefore, 
controlling and preventive interven-
tions pertaining to cancers must be 
a  main priority for health policy and 
it is recommended that the high-risk 
population receive earlier screening. 
In this review, incidence and mortality 
of colorectal, lung, liver, thyroid, and 
bladder cancers in Iran are reported.

Key words: Iran, cancer, incidence, 
mortality, risk factor.

Contemp Oncol (Pozn) 2019; 23 (1): 7–15
DOI: https://doi.org/10.5114/wo.2019.84112

Review paper

A review of incidence and mortality 
of colorectal, lung, liver, thyroid, 
and bladder cancers in Iran and 
compared to other countries

Bagher Farhood1, Behzad Raei2, Reza Malekzadeh3, Maryam Shirvani2,  
Masoud Najafi4, Tohid Mortezazadeh3

1Department of Medical Physics and Radiology, Faculty of Paramedical Sciences,  
 Kashan University of Medical Sciences, Kashan, Iran 
2Department of Health Economics and Management, Tehran University of Medical 
 Sciences, Teheran, Iran 
3Department of Medical Physics, School of Medicine, Tabriz University of Medical 
 Sciences, Tabriz, Iran 
4Radiology and Nuclear Medicine Department, School of Paramedical Sciences, 
 Kermanshah University of Medical Sciences, Kermanshah, Iran

Introduction

Based on GLOBOCAN 2012, cancers have led to more than 14 million new 
cases and over 8 million deaths worldwide. The fraction of developing na-
tions is estimated to be 56.9% for incidence and 64.9% for deaths from can-
cers [1]. Malignancy with 14% of total deaths among the Iranian population 
is the third cause of mortality; every day 98 people succumb to the disease 
in the country [2]. There are in excess of 90,000 new cancer cases yearly in 
Iran, and it is estimated that this figure will double by the year 2020. De-
pending on the Iranian national report of cancer registry in 2009, 55.58% of 
cancer patients in Iran were male. As a result, the sex ratio reached 1.25 [3].

To date, there are more than 200 types of cancer in the world, many of 
which are happily very rare. Trends in overall incidence and overall cancer 
mortality are heavily influenced by the rather common cancers [4]. The inci-
dence of cancer in various countries is different. The five most common can-
cers (except skin cancer) in males in the world are lung, prostate, colorectal, 
stomach, and liver, but in females they are breast, lung, colorectal, cervix 
uteri, and stomach [5–7]. Also, “five common cancers (except skin cancer) in 
Iranian males were stomach, prostate, bladder, colorectal, and esophagus, 
and in females were breast, colorectal, stomach, esophagus, thyroid” [3].

The present study provides a rather comprehensive and updated picture 
of common cancer incidence and mortality based on the data available in 
Iran. Knowing what trend cancers have plays an important role in cancer 
control planning, implementation and evaluation of cancer-related interven-
tion in scientific research.

Material and methods

In this review, the data were obtained from published metaanalyses, orig-
inal research and review articles. The following terms were searched in data-
bases: Iran, tumor, cancer, mortality, incidence, prevalence, colorectal, lung, 
liver, thyroid, and bladder. The data were collected from databases such as 
Google Scholar, Scopus, PubMed, Embase, and Web of Science. The included 
studies were published before 2019.
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Results

Incidence and mortality of colorectal cancer

Morphologically, colorectal cancer (CRC) was classified 
into the multiple groups consisting of adenocarcinoma, 
carcinoma lymphoma, mucin and mucin producing, and 
other variants [8]. In a study, it was reported that in Iran, 
adenocarcinoma is the commonest histological type, after 
lymphoma and squamous cell carcinoma, and other types 
are uncommon [9]. 

Both inheritance and environment factors participate 
in the development of CRC, each to a various degree in 
different patients. It was reported that only 20–30% of CRC 
cases can be attributed to a determined inherited factor 
[10]. The remaining majority (70–80%) occur due to the life 
styles and environmental factors such as pattern of food 
consumption (low consumption of fruits and vegetables, 
daily drinking of alcohol and high intake of red meat), 
smoking and physical inactivity [11], family history, unfa-
vorable socioeconomic conditions, obesity, cooking tech-
niques [12], high body and abdominal fatness, hormone 
replacement therapy, consumption of eggs and nonsteroi-
dal anti-inflammatory drugs [13]. In addition, polyps and 
syndromes of high bowel risk such as inflammatory bowel 
diseases, particularly ulcerative colitis, must be considered 
as a risk factor for this cancer in the general population 
[13]. Also, it was reported that ethnicity can have a signif-
icant etiological role in CRC in Asia [14]. It is notable that 
the pattern of food consumption in Iranians might demon-
strate the rising incidence rate, since more recently, people 
instead of traditional foods consume more fat and fast 
food [11, 15].

CRC is the third most frequently diagnosed malignancy 
among males and the second among females worldwide 
[16]. Furthermore, it is the fourth most common causes 
of death associated with cancer across the world (8% of 
overall cancer deaths), which was calculated as more than 
1000,000 new cases each year [17, 18]. The mortality rate 
of CRC is around two per 100,000 persons per year in the 
world [19]. The highest rates of CRC are in developed na-
tions, such as the United States, Australia, Canada, and 
North-Western Europe. A low rate was found in countries 
of Asia, Africa, and South America while incidence rates 
are going up in countries previously having low incidence 
[14]. The incidence and mortality of CRC are increasing dra-
matically in Asia [18]. Westernized diet and lifestyle, espe-
cially excessive consumption of processed and red meat, 
low physical activity, and obesity have been claimed as the 
chief causes of increasing risk of CRC in lots of Asian coun-
tries [20].

In the first report in Iran, CRC was the third most fre-
quent cancer among males (ASR [age-standardised rate] = 
8.19–8.3) and the fourth among females (ASR = 6.5–7.56) 
[21]. According to the International Agency for Research 
on Cancer (IARC), the incidence rates of CRC among Ira-
nian males and females were 8.7 and 6.4 per 100,000, 
respectively, in 2008. Also, a report from the Iran Cancer 
Registry (ICR) implies that CRC is the third most prevalent 
malignancy in Iranian women and the fifth malignancy 
in Iranian men [18]. In another study, it was reported that 

CRC is the fourth main cause of death linked to cancer 
in Iran [3]. In recent study by Rezaianzadeh et al., it was 
reported that the highest and lowest ASRs were 3.4 and 
2.6 in men and 11.42 and 10.56 in women, respectively 
[22]. These difference reports are because of distribution 
of registration centers and statistical methods as well as 
sampling methods [23]. Although the incidence of CRC in 
the Iranian population is low, the incidence has continually 
increased in Iranian people during recent years [20]. More 
accurate diagnosis of CRC, changing lifestyle, diet quali-
ty, and increase of median age of the Iranian population 
are the most likely contributing factors in the increase of 
CRC in Iran [16]. In addition, the western lifestyle including 
obesity and overweight, tobacco smoking, alcohol con-
sumption, low fiber diets and low physical activity have 
been related to CRC; as recently there has been observed 
a tendency to a western lifestyle in the Iranian population 
[16]. These results demonstrate the requirement of paying 
more attention to CRC screening as a significant issue in 
health policy priorities [22].

The geographical distribution of CRC showed that its 
incidence is higher in the central and western areas of the 
Caspian Sea and the central area of Iran. This difference 
may be because of statistical methods, sampling methods, 
and distribution of registration centers [23]. In a report by 
Dolatkhah et al., it was demonstrated that the highest ASR 
is from Tehran for men (16.4) and from Zahedan for wom-
en (13.25) [20]. In Tehran, the incidence of CRC is greater 
than the estimation of World Health Organization (WHO) 
for Iran [20]. In an ecological study conducted in all the 
22 areas of Tehran, there was an association between 
CRC incidence and socioeconomic position, various food 
groups, and other risk factors such as smoking [20]. The 
crude incidence rates in both sexes were the lowest in Hor-
mozgan province, with 1.2 and 1.10, for females and males, 
respectively [24], which may be due to nutritional habits, 
i.e. high consumption of fruits and vegetables, and genetic 
factors. In addition, due to weather conditions, date fruit 
(a strong antioxidant) is widely grown and consumed in 
this area of Iran and it can potentially reduce the mor-
tality and incidence rates of most gastrointestinal tract 
malignancies [20]. There is a systematic review and meta- 
analysis on CRC incidence in Iran which can be referred to 
for detailed information on the prevalence of CRC in differ-
ent provinces [20].

There are several reports about incidence and mortality 
of CRC in Iran [11, 19, 20, 25]. In a study by Abdifard et al. 
it was reported that CRC has a rising trend in the west of 
Iran. They concluded that the increased rate of CRC may 
be attributable to rising cancer risk factors [11]. In another 
study by Ahmadi et al., it was reported that CRC patients’ 
mortality rates were 96.9 and 83 person-years among 
men and women, respectively [25]. In another study by 
Dolatkhah et al., ASR of CRC were 6.17 and 8.16 for females 
and males, respectively [20]. 

Incidence and mortality of lung cancer

According to a WHO report, primary malignancies of the 
lung are classified into eight major groups [26]; as roughly 
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88% of lung tumors are categorized in four cellular types: 
adenocarcinoma, squamous cell carcinoma (SCC), large cell 
carcinoma and small cell carcinoma [26]. In a study on ep-
idemiology of lung cancer in Ardabil, Iran, it was reported 
that unlike developed countries, SCC was the most frequent 
lung cancer, and adenocarcinoma type was less frequent 
[27]. In another study in 2014, it was demonstrated that 
lung cancers in Iran were: SCC, adenocarcinoma and small 
cell carcinoma 52.7%, 14.8% and 13.3%, respectively [28].

Smoking is the major risk factor for lung cancer [29]. 
Although it is significant in all types of lung malignancies 
and there exists a strong relationship between smoking 
and the incidence of SCC and small cell carcinoma, the 
association of smoking with adenocarcinoma is lower 
[28]. Other risk factors consist of secondary contact with 
cigarette smoke, air pollution, environmental and occupa-
tional exposure to asbestos and radon, particular metals 
(especially cadmium, arsenic, and chromium), and radio-
active materials or some organic chemical, genetic suscep-
tibility (young people), coal smoke and the spread of many 
different kinds of fuels in the household [30, 31]. Also, it 
was suggested that lung diseases such as bronchitis, em-
physema and asthma can lead to lung malignancy (partic-
ularly SCC in old age) [26].

Lung cancer is the commonest diagnosed cancer and 
the commonest cause of death related to cancer world-
wide [32]. It is estimated that lung cancer will become the 
seventh cause of death and will include 3% of the total 
deaths by 2030 [31]. Poor prognosis and high incidence of 
lung cancer have led to lung cancer being a main health 
problem during past decades. Also, the most frequent age 
for incidence of lung cancer is 55–65 years [26]. The lowest 
incidence of lung malignancy was observed in central Afri-
ca and the highest in North America [33]. It is noteworthy 
that variations in lung cancer incidence rates and trends 
among various countries or between males and females 
of a country chiefly imply differences in grade and stage of 
the tobacco epidemic [33].

Lung cancer prevalence in Iran is lower than the USA 
and Europe [28]. Despite lower frequency of lung cancer 
in Iran, the patients have a short survival [28]. In Iran, lung 
cancer, the fifth most frequent cancer, has an incidence 
rate of 4.7–9.2 per 100,000 people [30]. In a study on esti-
mation of lung cancer ASR in Iran, it was reported that the 
rate of this cancer ASR was 9.7 in 2014 and 27 in 2030 [34]. 
The reason for low incidence of lung cancer in Iran may be 
the lower rate of smoking and opiate abuse in the Iranian 
population in comparison to the world. Especially, it was 
shown that the proportion of females smokers in Iran was 
much lower than other countries [28].

According to the geographical distribution of lung can-
cer, it has been shown that this cancer is the most com-
mon in provinces of Kurdistan and West Azerbaijan. Dust 
and its distribution range may be considered for greater 
prevalence of lung cancer in the western regions of Iran. 
It is mentioned that the chief sources of dust in Iran are 
dry swamps and deserts of Iraq [23]. In another study in 
Golestan province, it was reported that the mean ASR for 
lung cancer is 11.55 (17.5 for males and 5.6 for females) 
[34]. According to results of a study in 2015, 14,403 cases 

of lung malignancy were recorded, of which 10 582 cases 
were in males and 3821 in females in Iran; the greatest 
incidence rates were found in the 80–84 age group. The 
above findings demonstrated that lung cancer incidence 
in Iran is rising and is higher in males. This conclusion is 
expected because the prevalence of smoking (as the main 
risk factor for this cancer) in males is higher than females 
[32]. According to results of another study, ASR of lung 
cancer for females and males increased from 0.3 and 0.8 
per 100,000 people in 2000 to 1.5 and 4 in 2005, respec-
tively, in Iran; the highest rate of lung cancer was found in 
the mountainous area, and the lowest rate was observed 
in the western provinces of the Caspian Sea area. Howev-
er, their results showed that there is a rising trend in the 
incidence of lung cancer in all geographical regions. The 
reasons for increasing incidence of lung cancer in Iran may 
be the increasing rates of urbanization, smoking tendency, 
and environmental pollution in Iran [31].

Incidence and mortality of liver cancer

Hepatocellular carcinoma (HCC) is the most common 
type of liver cancer, which histologically arises from he-
patocytes; it represents around 90% of primary liver ma-
lignancy and 7% of all malignancies [35].

The main risk factors of HCC are HBV/HCV infection, 
exposure to aflatoxin, alcohol, non-alcoholic fatty liver 
disease (NAFLD), obesity, diabetes, cirrhosis and smoking 
[36]. Globally, hepatitis B or C viruses (HBV/HCV) are risk 
factors for around 80% of HCC cases [37]. In Iran, 80% of 
cases of developed HCC type are positive for at least one 
of the HBV markers; this virus seems to be the most fre-
quent cause of HCC in Iran [38]. Since most cases of HCC 
are due to HBV and this infection was lower common in 
Iran, the burden of HCC type is low in this country [38].

Liver cancer is amongst the most frequent malignan-
cies in the world [39]; this malignancy is the sixth most 
frequent cancer and the second leading cause of death 
relating to cancer in the world [40]. The highest incidence 
rate of liver cancer is in sub-Saharan Africa and Southeast 
Asia, and it is also rising in Europe and North America, 
which may be because the HBV infection is endemic [41]. 
Mortality of liver cancer has been quickly rising since 1970, 
because over 85% of new cases of liver cancer occur in de-
veloping countries which do not have appropriate diagnos-
tic and treatment facilities [42]. In 2013, the age-standard-
ized death rates (ASDRs) per 100,000 population for liver 
cancer were 7 and 15 in developed countries and in devel-
oping countries and the ASDRs were 7 and 16 in developed 
countries and in developing countries [43]. The greatest 
mortality and incidence of liver cancer has been observed 
in the west region of the Pacific Ocean; the mortality and 
incidence of liver cancer are around 38 times higher than 
in the East Mediterranean Sea, with the lowest mortality 
and incidence rates [40]. It is notable that differences in 
the geographical distribution of hepatitis C and B, life pat-
tern, genetic differences, and distribution of environmen-
tal carcinogens such as aflatoxin have led to differences in 
geographical distribution, time, and population of hepatic 
cancer in developing and developed countries [35].
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Iran is located in a region of low risk having an annual 
incidence less than 5 per 100,000 [44], since Iran is clas-
sified as a low endemic country for hepatitis C and B in-
fections (as the main risk factor of HCC) [45]. The mortal-
ity rates of liver malignancy per 100,000 population were 
from 4.78 in 2006 to 5.37 in 2010. The mortality rate of this 
cancer in the age groups studied demonstrated that liver 
cancer mortality increases with increasing age and most 
deaths were found in patients over 70 years old [46]. Ac-
cording to a study in 2016 on the incidence and trend of 
liver malignancy in Iran, 3584 cases of liver malignancies 
were recorded between 2003 and 2009, of which 1360 and 
2224 cases were females and males, respectively. The re-
sults of the above study showed significantly rising trends 
(p = 0.001). The above study demonstrated that the lowest 
incidence rate (i.e. 256 cases) of liver cancer occurred in 
2003 and the highest incidence rate (i.e. 950 cases) was 
in 2007 [35].

In a study by Farahmand et al., it was reported that the 
ASR of liver malignancy between 2001 and 2008 demon-
strates a 3.7-fold increase in the Fars province. Such in-
creases of liver malignancy are partly due to the rising 
trend in the incidence rate of cancer during the period 
(real changes) and partly because of the various methods 
of collecting information (based on population), the con-
ceivable changes in diagnostic methods, justifying medi-
cal doctors and the related institutes and their increased 
knowledge on significance of reporting doubtful cases (un-
real changes) [47]. According to data from 1999 to 2006, 
the ASR of liver malignancy was rising to 0.7 and 0.2 per 
100,000 people in Kerman and all over cities of Iran, re-
spectively. The lifestyle of its inhabitants, like their diet, 
increase of exposure to risk factors, and increase of life 
expectancy might increase the risk of HCC. For example, 
Kerman province generates more than 60% of pistachios 
of Iran, which used to be a major source of exposure to di-
etary aflatoxin [48]. In another study, it was reported that 
provinces such as Ardebil, Semnan, Fars, and Khuzestan 
had the greatest incidence of liver malignancy [35]. There 
are several reports on estimating the liver cancer incidence 
rate in some province of Iran [48–52].

According to data related to a study, the increased prev-
alence of liver malignancy may be because of increased 
average age, population and geographical distribution, 
and improving health and malignancy registry in Iran [35]. 
Hence, the program for the prevention and control of liver 
cancer must be a great priority for health policy makers as 
well as it being recommended that the high-risk popula-
tion receive earlier screening and vaccination [35].

Incidence and mortality of thyroid cancer

There are 4 basic categories of thyroid cancers, papil-
lary, follicular, medullary and anaplastic carcinoma, the 
first two of which are more curable compared to the oth-
ers, but medullary and anaplastic thyroid cancer comprise 
around 3% of thyroid cancers [53]. The findings of a de-
tailed study carried out in Iran indicated that thyroid pap-
illary carcinomas included 79.7% of all cases. Follicular, an-

aplastic, and medullary types constituted only 8.8%, 7.9% 
and 3.6% of all cases, respectively [54].

A wide variety of studies have investigated the etiology 
of thyroid cancer. Some leading causes linked to thyroid 
cancer are: ionizing radiation exposure, goiter and benign 
nodules/adenomas. In addition, other factors contributing 
to thyroid cancer risk include sex (hormonal and reproduc-
tive factors), height and weight at diagnosis, environmen-
tal and lifestyle factors, such as dietary habits (fish con-
sumption in endemic goiter areas, and cigarette smoking) 
and exposure to toxicants. The risk of thyroid cancer has 
also been associated with some conditions such as allergy, 
hypertension, and gallbladder disease [55]. In Iran, there is 
no comprehensive study on risk factors related to thyroid 
cancer. Iodine deficiency as a hyper-endemic condition in 
Iran contributes a rather increased incidence of thyroid 
cancer. However, the association of iodine deficiency with 
thyroid cancer is conflicting [56].

Thyroid cancer is the most frequent cancer concerning 
endocrine system in the world [57]. However, thyroid can-
cer is one of the less frequent ones, representing only 1–2% 
of all cancer types and its ASIR for more developed and 
less developed nations is 3.6 and 1.4 per 100,000 people, 
respectively [58]. This malignancy represents 2.1% of all 
new cancer cases in the world, 3.0% in the WHO Americas 
region, 2.4% in Iran, 2.2% in less developed regions, 2.1% in 
Asia, 2% in more developed regions, and 1.7% in the WHO 
Europe region [59]. A 2.3-fold growth in the thyroid can-
cer incidence has occurred in numerous countries across 
Asia, Europe, South America and Oceania, whereas some 
countries such as Norway, Sweden, and Spain have experi-
enced a decline in thyroid cancer. Southern Australia with 
177.8% malignancy incidence growth in men and 252.2% 
in women from 1973 to 2002 reported the highest increase 
in the thyroid cancer [60]. Thyroid cancer cases having 
been increasing worldwide during the past decades, such 
remarkable growth in its incidences stems mainly from 
early detection of even small tumors by advanced appa-
ratus and methods [61]. The reason(s) behind the global 
rise in thyroid cancer are still elusive. There has been a lot 
of controversy about the determinants of the worldwide 
increase of thyroid cancer incidence. Diagnostic intensi-
ty is considered to be the leading factor responsible for 
the carcinoma incidence increase. Another major source 
of its increasing incidence is attributable to environment 
and lifestyle changes [61]. Its 5-year survival rate varying 
by patient age and stage of disease ranges from about 85 
to 100% [53]. Taken together, 40,000 deaths from thyroid 
cancer occurred in 2012 worldwide. However, thyroid can-
cer mortality has declined over the last 10 years, due to 
variations in risk factor exposure, medical advances, diet 
enrichment and earlier detection [58]. Compared to most 
other adult cancers, thyroid cancer often occurs at young-
er ages. Meanwhile, some studies have revealed that no 
statistically significant difference has been found in the 
incidence of thyroid malignancy between young and adult 
patients [62]. According to statistics from GLOBOCAN 
2012, thyroid cancer mortality is 0.5% worldwide. Thyroid 
cancer represents 0.4% of mortality in more developed re-
gions, 0.6% in less developed regions, 0.5% in Asia, 1.1% in 
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Iran, and 4% in the WHO Europe and Americas region [59]. 
Thyroid cancer is much more common in women (230,000 
new cases) than in men (70,000 new cases) [58].

Among the Iranian population, thyroid cancer is the 7th 
most frequent one in women, 14th in men and the 11th most 
common in both sexes [63]. In a study by Haghpanah et al.,  
the ASR for thyroid cancer was 1.289 (1.59 for females, 
0.627 for males) [64]. According to a study in 2015 on the 
incidence rate and trend of thyroid cancer in the Iranian 
population, it was reported that there was an increase in 
incidence of thyroid cancer over 2003–2009. Furthermore, 
the ASR for males and females increased from 0.82 and 2.02 
to 1.36 and 4.2 per 100,000, respectively [59]. Although en-
hanced detection is related to the increased thyroid cancer 
incidence during the past decades, it cannot entirely clarify 
the reason for the increase [59, 65]. In another study per-
formed in 2016, the incidence rate of thyroid cancer was 
reported as 2.20 per 100,000 persons between 2004 and 
2010 in the Iranian population [66]. The highest prevalence 
rate of thyroid cancer was among those aged 45 years at 
the time of diagnosis. Furthermore, a dramatic fall was ob-
served in the rate of thyroid cancer among children less 
than 19 years old [66]. Mean age of Iranian patients at di-
agnosis is around 43 years, implying earlier occurrence of 
thyroid cancer in Iranians in comparison to most countries 
in the world [67]. In a study on thyroid cancer patients in 
Iran, the female to male ratio was 1.8, while it was 1.3 in 
anaplastic carcinomas due to its higher prevalence among 
men [67]. It was reported that one-, two-, three-, four- and 
five-year survival rates of thyroid cancer in Iran were 95%, 
92%, 91%, 90% and 88%, respectively [68].

In a study on data of four Iranian provinces (Kerman, 
Mazandaran, Gilan and Golestan) during 1996–2000, it 
was found that the highest incidence rate of thyroid cancer 
is in Kerman (ASR of 1.643) and the lowest incidence rate 
in Golestan (ASR of 0.735) [64]. Mehrabani et al. examined 
the occurrence of thyroid cancer in Fars province (southern 
Iran). They reported that the ASR per 100,000 population 
was 0.52 and 0.83 in males and females, respectively [69]. 
In another study by Khayamzadeh et al., the best surviv-
al in the patients with thyroid cancer was reported in the 
southwest area (Khuzestan), but the worst in northwest 
(Azarbaijan) [68]. Hajizadeh et al. investigating the ASR for 
thyroid cancer incidence (per 100,000) from all provinces 
in Iran revealed that in total Isfahan, East Azarbaijan, Fars, 
and Chaharmahalbakhtiari had the highest but Qom, Sis-
tanbalochestan, and Semnan the lowest incidence rate in 
2008 [59]. Ardakani et al. estimated survival of patients 
suffering from thyroid cancer in Yazd, Iran. Their findings 
revealed that survival rates at the end of 1, 3, and 5 years 
were 99%, 96%, and 91%, respectively. Furthermore, the 
lowest survival rate was observed in patients with the an-
aplastic type and stage IV of thyroid carcinoma [57].

Since many cases of thyroid cancer are curable suc-
cessfully, diagnosis of this malignancy at early stages is 
expected. Moreover, attention to high-risk groups and 
public awareness programs are necessary to reduce the 
incidence of thyroid cancer in future. On the other hand, 
the use of radioactive iodine therapy can lead to increas-
ing the survival rate in patients having thyroid cancer. 

Incidence and mortality of bladder cancer

In terms of morphology, in developed countries, tran-
sitional cell carcinoma (TCC) is the commonest kind of 
bladder cancer (90%), following SCC (5%), and adenocarci-
nomas (2%). However, in developing countries, SCC is the 
most common type (75%) of bladder cancer [70]. In Iran, 
it was reported that bladder TCC, papillary TCC, adeno-
carcinoma, carcinoma, and SCC include 43.89%, 49.86%, 
1.20%, 0.49%, and 1.14% of all cases, respectively [71].

Development of approximately half of all bladder can-
cers is attributable to smoking [72]. There are associations 
between risk of developing bladder cancer and occupa-
tional exposure to aromatic amines and polycyclic aromat-
ic hydrocarbons. However, little is known about the impact 
of environmental pollution and diet on incidence of blad-
der cancers [73]. Other suspected risk factors reported to 
contribute to developing bladder cancer include high body 
mass index, behavioral elements, and genetic factors [74]. 
In a study on factors contributing to bladder cancer in 
Iranians, it was reported that pickles and vegetables had 
protective effects. In addition, histories of all evaluated 
diseases were accompanied by increased risks for bladder 
cancer. Cigarette smoking, opium use, history of excessive 
analgesic use and hair dye use had significant correlations 
with bladder cancer occurrence [75]. It is notable that since 
there are more than one million opium abusers in Iran, 
high use of opium and its derivatives among Iranian peo-
ple has been known as the most important risk factor for 
bladder cancer incidence [76, 77]. 

Bladder cancer with an estimated 382,700 new cases 
(294,400 in males and 88,300 in females) and 150,300 
deaths in 2008 is the 11th most common and the 14th main 
cause of cancer-related deaths worldwide [78]. Depending 
on the differences in risk factors, incidence and mortality 
rates of bladder cancer vary from one country to another 
[78]. The highest incidence rates of bladder cancer among 
men have been observed throughout southern, western 
and northern Europe, North America, and Oceania; rela-
tively low rates are observed in Eastern Europe, Central 
America, South America, and a number of areas of Asia 
[79]. The findings of a study by Chavan et al. revealed that 
the maximum incidence rates belong to developed coun-
tries and some regions of Africa, while the highest mortal-
ity rates are in Middle Eastern nations and North African 
[80]. Recently, a downward or stable trend in bladder can-
cer incidence rates has been observed in many Western 
countries [81]. Furthermore, prevalence and incidence of 
bladder cancer rise with age, as the peak incidence is in 
the 7th and 8th decades of life [82]. The bladder cancer mor-
tality rate is 10 per 100,000 for males and 2.4 per 100,000 
for females [83]. It is notable that the stage of malignancy 
and development levels of a region have an impact on the 
mortality rate of bladder cancer [70]. Moreover, mortality 
patterns of bladder cancer have been declining or stable 
across most parts of Europe and China. The reduction in 
smoking prevalence has made a huge contribution to the 
fall of bladder cancer incidence [81]. Bladder cancer inci-
dence is about 4 times higher in men than women. The 
difference in incidence according to gender has been esti-
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mated to be largely attributed to the higher prevalence of 
tobacco smoking among men [84]. A comparison of blad-
der cancer between sexes has shown high male-to-female 
ratios in the northern African region (e.g. Egypt) and West-
ern countries [80]. 

Bladder cancer is the sixth most frequent malignancy 
in the Iranian population with an estimated ASIR of 8.4 
per 100,000 people and ranks as the second malignancy 
site among Iranian men [85]. This malignancy is also the 
main genitourinary malignancy, with an increase of ASR 
from 2.12 in 2003 to 3.28 in 2009 [86]. Hosseini et al. in-
vestigated the relationship between bladder cancer and 
opium consumption in an Iranian population. Their results 
showed that there is approximately a 5-fold surge in risk of 
developing this malignancy with opium consumption [77]. 
In a recent study, it was reported that the incidence rate of 
bladder cancer in the Iranian population is rising. This in-
crease may be due to improvements in the cancer registra-
tion system, lifestyle, increase of life expectancy and other 
risk factors [87]. In another study, Mahdavi et al. evaluated 
mortality rates of bladder cancer per 105 persons and re-
ported that the death rate from bladder cancer decreased 
from 1.12 to 1.09 over a five-year period (2006–2010). In 
addition, Mahdavi et al. reported that the mortality rates 
in men, during that time span, increased with age [88]. 
In a recent report on the histological and epidemiological 
trend of bladder malignancy in Iran, it was revealed that 
there is an increasing trend in ASIR of bladder cancer, so 
that the ASIR increased from 2.12 to 3.78 in females and 
from 8.35 to 14.42 in males per 100,000, which was signif-
icant for both sexes [71].

The geographical distribution map of bladder cancer in 
terms of ASIR in 2005 revealed that Yazd, Kurdistan, Gilan 
and Fars have the highest but Hormozgan, Hamedan, and 
Sistan-Baluchestan provinces the lowest incidence [23]. 
In a study, Talaiezadeh et al. reported bladder cancer in-
cidence in Khuzestan province (Southwest of Iran). Their 
data indicated that bladder cancer is the fifth (with ASR 
of 4.07 per 100,000) and the second (with ASR of 10.7 per 
100,000) most common malignancy in females and males, 
respectively [89]. In a study, Ahmadi et al. evaluated socio-
economic and epidemiologic status of bladder malignancy 
in Mazandaran province (northern Iran) and reported that 
bladder cancer is often observed in the elderly and the men 
to women ratio was 8. Furthermore, Ahmadi et al. showed 
that macroscopic hematuria is a remarkable symptom 
for detecting bladder cancer, likely urothelial tumor, that 
should be followed up in patients with transabdominal 
ultrasonography [83]. In another study by Ramezani et al. 
on clinicopathological and epidemiological features of 
bladder cancer in Kermanshah province (west Iran), it was 
found that bladder cancer is a common cancer often di-
agnosed in older adults, so that 90.5% of patients were 
aged over 40 years and 81.4% were older than 50 years 
[90]. Salehi et al. investigated the epidemiology of bladder 
cancer in Shiraz (southern Iran) and reported that opium 
and tobacco use were found in 34.1% and 65.3% of pa-
tients, respectively. Furthermore, transitional cell carcino-
ma (95.7%) was the most common type of bladder cancer 
[91]. Somi et al. reported a bladder cancer ASR of 3.68 and 

15.72 for females and males during the years 2006–2007 
in east Azerbaijan [92]. In a recent study on prevalence of 
bladder cancer in Isfahan Province, Iran, a 28.6% increase 
in the incidence rate of this cancer was reported over the 
years 2011–2015 [93]. Keyghobadi et al. evaluated the ep-
idemiology and trends of bladder cancer in the province 
of Kerman (southeast of Iran). They reported that bladder 
cancer was the third most common cancer in both sexes 
during a six-year period (2004–2009) and the second most 
prevalent cancer in males and its incidence increased be-
tween 2004 and 2009 (from ASIR of 7.73 in 2004 to 14.66 
in 2009) [94].

Given the growing trend in bladder cancer incidence, it 
is recommended that health policies should be adopted in 
order to prevent the respective risk factors such as tobac-
co and harmful industrial materials. In addition, the use 
of hematuria home screening can lead to decreasing mor-
tality from bladder cancer. Furthermore, it is necessary to 
be given public education related to the long-term side ef-
fects of opium abuse as well as screening for bladder can-
cer among opium and tobacco abusers at younger ages.

Conclusions

Colorectal cancer (CRC) is the fourth most common 
cause of cancer-related deaths worldwide. The incidence 
of CRC remarkably differs based on the geographical areas. 
In addition, there is a considerable divergence in the mor-
tality and incidence rates of CRC between various racial 
and ethnic groups. There is an increasing trend in CRC inci-
dence in low-risk countries such as Iran. Earlier screening 
and change in the life-style can be effective methods to 
reduce the burden of CRC. Generally, it is recommended 
that onset of screening programs for CRC at age 50 for 
average-risk individuals would be appropriate, while for 
those at high risk, earlier screening is suggested.

Globally, lung cancer is the most commonly diagnosed 
cancer and the commonest cause of cancer-related death 
in the world. It is known as one of the costliest illnesses. 
Poor prognosis and also high incidence have made lung 
cancer a main health problem in the world over the past 
decades. The lung cancer incidence in men more than 
women is likely due to the smoking pattern. The lung can-
cer prevalence in Iran is lower than in the USA and Europe. 
The increasing lung cancer incidence rate in Iran is occur-
ring along with increasing environmental pollution, rates 
of urbanization, and smoking tendency. Therefore, imple-
mentation of policies related to effective tobacco control 
can be a way of reducing lung cancer prevalence. 

Liver cancer is amongst the most frequent malignancies 
in the world. The highest incidence rates of liver cancer are 
in sub-Saharan Africa and Southeast Asia, and the rates 
are also rising in Europe and North America, which may 
be due to HBV infection being endemic. Iran is located in 
a region of liver cancer low risk, owing to a low endemic 
prevalence of hepatitis C and B infections. The ASIR of liver 
cancer in Iran is increasing, which may be due to increas-
ing average age, population and geographical distribution, 
as well as improving cancer registry. Therefore, HBV vac-
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cination and earlier screening are needed for preventing 
liver cancer in the high-risk population.

Thyroid cancer is one of the less frequent cancers, rep-
resenting only 1–2% of all cancer types. A 2.3-fold growth 
in the thyroid cancer incidence has occurred in numerous 
countries across Asia, Europe, South America and Ocea-
nia. Among the Iranian population, thyroid cancer is the 
11th most common in both sexes. The thyroid cancer inci-
dence increased during the past years. Mean age of Irani-
an patients at thyroid cancer diagnosis is around 43 years, 
implying earlier occurrence of thyroid cancer in Iranians in 
comparison to most countries in the world. So, diagnosis 
of thyroid cancer at early stages is expected. Furthermore, 
radioactive iodine therapy can lead to increasing the sur-
vival rate in patients with thyroid cancer. 

Bladder cancer is the 11th most common and the 14th 
main cause of cancer deaths in the world. Depending on 
the discrepancy in risk factors, incidence and mortality 
rates of bladder cancer vary from one country to anoth-
er. Bladder cancer is the sixth most frequent malignancy 
in the Iranian population and ranks as the second malig-
nancy site among Iranian men. It was reported that the 
incidence rate of bladder cancer in the Iranian population 
is rising. There is approximately a 5-fold surge in risk of de-
veloping bladder cancer with opium consumption. There-
fore, it is necessary to provide public education related 
to the long-term side effects of opium abuse as well as 
screening for bladder cancer among opium and tobacco 
abusers at younger ages.

The authors declare no conflict of interest.

References

1. Amirkhah R, Naderi-Meshkin H, Mirahmadi M, Allahyari A,  
Sharifi HR. Cancer statistics in Iran: Towards finding priority for 
prevention and treatment. Cancer Press 2017; 3: 27-38.

2. Saadat S, Yousefifard M, Asady H, Jafari AM, Fayaz M, Hosseini M. 
The most important causes of death in Iranian population; a Ret-
rospective Cohort Study. Emer 2015; 3: 16-21.

3. Rafiemanesh H, Rajaei-Behbahani N, Khani Y, Hosseini S. Inci-
dence trend and epidemiology of common cancers in the center 
of Iran. Glob J Health Sci 2015; 8: 146-155.

4. Sumbaly R, Vishnusri N, Jeyalatha S. Diagnosis of breast cancer us-
ing decision tree data mining technique. Int J Comput Appl 2014; 
98: 16-24.

5. Ferlay J, Soerjomataram I, Dikshit R, et al. Cancer incidence and 
mortality worldwide: sources, methods and major patterns in 
GLOBOCAN 2012. Int J Cancer 2015; 136: E359-386. 

6. GLOBOCAN 2012 v1.1 CIaMWICNI. http://globocan.iarc.fr (ac-
cessed: 5/26/2017).

7. Farhood B, Geraily G, Alizadeh A. Incidence and Mortality of Var-
ious Cancers in Iran and Compare to Other Countries: A Review 
Article. Iran J Public Health 2018; 47: 309-316. 

8. Azadeh S, Reza FS, Sara A, Mohsen V, Bijan M-D, Zali ZR. Four years 
incidence rate of colorectal cancer in Iran: a survey of national 
cancer registry data-implications for screening. Asian Pac J Cancer 
Prev 2012; 13: 2695-2698. 

9. Hoseini S, Moaddabshoar L, Hemati S, Mohammadianpanah M. 
An overview of clinical and pathological characteristics and sur-
vival rate of colorectal cancer in Iran. Ann Colorectal Res 2014; 2: 
e17264.

10. Goshayeshi L, Khooie A, Esmaieelzadeh A, et al. Hereditary non-
polyposis colorectal cancer in northeastern Iran. Govaresh 2016; 
21: 105-111. 

11. Abdifard E, Ghaderi S, Hosseini S, Heidari M. Incidence trends of 
colorectal cancer in the West of Iran during 2000-2005. Asian Pac 
J Cancer Prev 2013; 14: 1807-1811. 

12. Safari A, Shariff ZM, Kandiah M, Rashidkhani B, Fereidooni F.  
Dietary patterns and risk of colorectal cancer in Tehran Province: 
a case-control study. BMC Public Health 2013; 13: 222-230.

13. Dolatkhah R, Somi MH, Bonyadi MJ, Asvadi Kermani I, Farassati F, 
Dastgiri S. Colorectal cancer in Iran: molecular epidemiology and 
screening strategies. J Cancer Epidemiol 2015; 2015: 643020. 

14. Pourhoseingholi MA. Increased burden of colorectal cancer in 
Asia. World J Gastrointest Oncol 2012; 4: 68-70. 

15. Mousavi SM, Somi MH. Gastric cancer in Iran 1966-2006. Asian 
Pac J Cancer Prev 2009; 10: 407-412.

16. Mohammadianpanah M. Colorectal cancer incidence: does Iran 
follow the west? Ann Colorectal Res 2015; 3: e28045.

17. Jemal A, Bray F, Center MM, Ferlay J, Ward E, Forman D. Global can-
cer statistics. CA Cancer J Clin 2011; 61: 69-90. 

18. Ghalkhani F, Ghojavand M, Kashfi SMH, Jalaeikhoo H, Mojarad EN, 
Aghdaei HA. Clinico-pathological patterns of colorectal cancer pa-
tients in Tehran, Iran. Arvand J Health Med Sci 2016; 1: 9-16.

19. Abdifard E, Amini S, Bab S, Masroor N, Khachian A, Heidari M. Inci-
dence trends of colorectal cancer in Iran during 2000-2009: A pop-
ulation-based study. Med J Islam Repub Iran 2016; 30: 382-388.

20. Dolatkhah R, Somi MH, Kermani IA, et al. Increased colorectal can-
cer incidence in Iran: a systematic review and meta-analysis. BMC 
Public Health 2015; 15: 997.

21. Kolahdoozan S, Sadjadi A, Radmard AR, Khademi H. Five common 
cancers in Iran. Arch Iran Med 2010; 13: 143-146.

22. Rezaianzadeh A, Safarpour AR, Marzban M, Mohaghegh A. A sys-
tematic review over the incidence of colorectal cancer in Iran. Ann 
Colorectal Res 2015; 3: e25724.

23. Esmaeimzadeh N, Salahi-Moghaddam A, Khoshdel A. Geographic 
distribution of important cancers in Iran. Hormozgan Med J 2015; 
19: 66-76.

24. Bagos PG, Nikolopoulos GK. Mixed-effects Poisson regression 
models for meta-analysis of follow-up studies with constant or 
varying durations. Int J Biostat 2009; 5: article 21. 

25. Ahmadi A, Mosavi-Jarrahi A, Pourhoseingholi MA. Mortality Deter-
minants in Colorectal Cancer Patients at Different Grades: a Pro-
spective, Cohort Study in Iran. Asian Pac J Cancer Prev 2015; 16: 
1069-1072. 

26. Zahir ST, Mirtalebi M. Survival of patients with lung cancer, Yazd, 
Iran. Asian Pac J Cancer Prev 2012; 13: 4387-4391. 

27. Ghobadi H, Sharghi A, Sadat-Kermani J. Epidemiology and risk fac-
tors for lung cancer in Ardabil, Iran. J Ardabil Uni Med Sci 2013; 
13: 220-228. 

28. Hajmanoochehri F, Mohammadi N, Zohal MA, Sodagar A, Ebtehaj M. 
Epidemiological and clinicopathological characteristics of lung 
cancer in a teaching hospital in Iran. Asian Pac J Cancer Prev 2014; 
15: 2495-2500. 

29. Mackay J. The cancer atlas. Amer Cancer Society 2006.
30. Hosseini M, Naghan PA, Jafari AM, et al. Nutrition and lung cancer: 

a case control study in Iran. BMC Cancer 2014; 14: 860-868.
31. Bab S, Abdifard E, Moradi Y, Faraj A, Heidari M. Lung Cancer Inci-

dence Trends in Iran and in Six Geographical Regions of the Coun-
try (2000-2005). Shiraz E-Med J 2016; 17: e38237.

32. Almasi Z, Salehiniya H, Amoori N, Enayatrad M. Epidemiology 
Characteristics and Trends of Lung Cancer Incidence in Iran. Asian 
Pac J Cancer Prev 2015; 17: 557-562. 

33. Rafiemanesh H, Mehtarpour M, Khani F, et al. Epidemiology, inci-
dence and mortality of lung cancer and their relationship with the 
development index in the world. J Thorac Dis 2016; 8: 1094-1102.

34. Saba V. Estimation of Age Standardized Ratio of Lung Cancer in 
Iran in 2014 and 2030. Paramed Sci Military Health 2015; 10: 17-23.

35. Mirzaei M, Ghoncheh M, Pournamdar Z, Soheilipour F, Salehiniya H. 
Incidence and Trend of Liver Cancer in Iran. J Coll Physici 2016; 26: 
306-309. 



14 contemporary oncology

36. Ashtari S, Pourhoseingholi MA, Sharifian A, Zali MR. Hepatocel-
lular carcinoma in Asia: Prevention strategy and planning. World 
J Hepatol 2015; 7: 1708-1717.

37. Wong LL, Ogihara M, Ji J, Tsai N. The changing characteristics of 
hepatocellular cancer in Hawaii over time. Am J Surg 2015; 210: 
146-152. 

38. Fazeli Z, Pourhoseingholi MA, Vahedi M, Zali MR. Burden of he-
patocellular carcinoma in Asia. Asian Pac J Cancer Prev 2012; 13: 
5955-5958. 

39. Wei K-R, Yu X, Zheng R-S, et al. Incidence and mortality of liver 
cancer in China, 2010. Chin J Cancer 2014; 33: 388-394. 

40. Mohammadian M, Soroush A, Mohammadian-Hafshejani A, Tow-
hidi F, Hadadian F, Salehiniya H. Incidence and Mortality of Liver 
Cancer and Their Relationship with Development in Asia. Asian 
Pac J Cancer Prev 2015; 17: 2041-2047. 

41. Lafaro KJ, Demirjian AN, Pawlik TM. Epidemiology of hepatocellu-
lar carcinoma. Surg Oncol Clin N Am 2015; 24: 1-17. 

42. Ferlay J, Shin HR, Bray F, Forman D, Mathers C, Parkin DM. Esti-
mates of worldwide burden of cancer in 2008: GLOBOCAN 2008. 
Int J Cancer 2010; 127: 2893-2917. 

43. Fitzmaurice C, Dicker D, Pain A, et al. The global burden of cancer 
2013. JAMA Oncol 2015; 1: 505-527. 

44. Pourhoseingholi MA, Fazeli Z, Zali MR, Alavian SM. Burden of 
hepatocellular carcinoma in Iran; Bayesian projection and trend 
analysis. Asian Pac J Cancer Prev 2010; 11: 859-862. 

45. Zidan A, Scheuerlein H, Schüle S, Settmacher U, Rauchfuss F. Ep-
idemiological pattern of hepatitis B and hepatitis C as etiological 
agents for hepatocellular carcinoma in Iran and worldwide. Hepat 
Mon 2012; 12: e6894.

46. Mahdavi S, Amoori N, Salehiniya H, Enayatrad M. Epidemiology 
and trends in mortality from liver cancer in Iran. Int J Epidemiol 
Res 2015; 2: 239-240. 

47. Farahmand M, Almasi-Hashiani A, Fallahzade MH. Epidemiology 
of Cancer of Liver and Intrahepatic Bile Ducts Based on Fars Prov-
ince Cancer Registry’s Data (2001-2008). Zahedan J Res Med Sci 
2013; 15: 86-89.

48. Sodaif Darvish M, Ali Akbar H, Seyed Hamed H, Rashid R, Moham-
mad R. Incidence of hepatocellular carcinoma in southeast Iran. 
Hepat Mon 2010; 2010: 270-274. 

49. Ganji A, Safavi M, Nouraie S, et al. Digestive and liver diseases sta-
tistics in several referral centers in Tehran, 2000-2004. Govaresh 
2006; 11: 33-38.

50. Babaei M, Mousavi S, Malek M, et al. Cancer occurrence in Sem-
nan Province, Iran: results of a population-based cancer registry. 
Asian Pac J Cancer Prev 2005; 6: 159-164. 

51. Sadjadi A, Zahedi M, Nouraie M, et al. The first population-based 
cancer survey in Kerman Province of Iran. Iran J Public Health 
2007; 36: 26-34. 

52. Sadjadi A, Malekzadeh R, Derakhshan MH, et al. Cancer occur-
rence in Ardabil: Results of a population-based Cancer Registry 
from Iran. Int J Cancer 2003; 107: 113-118. 

53. DeSantis CE, Lin CC, Mariotto AB, et al. Cancer treatment and sur-
vivorship statistics, 2014. CA Cancer J Clin 2014; 64: 252-271. 

54. Larijani B, Aghakhani S, Khajeh-Dini H, Baradar-Jalili R. Clinico- 
pathological features of thyroid cancer as observed in five referral 
hospitals in Iran. Acta Oncol 2003; 42: 334-337. 

55. Preston-Martin S, Franceschi S, Ron E, Negri E. Thyroid can-
cer pooled analysis from 14 case-control studies: what have we 
learned? Cancer Causes Control 2003; 14: 787-789. 

56. Larijani B, Mohagheghi MA, Bastanhagh MH, et al. Primary thyroid 
malignancies in Tehran, Iran. Med Princ Pract 2005; 14: 396-400. 

57. Ardakani HAV, Moghimi M, Shayestehpour M, Doosti M, Shari-
fabadi SB. Survival of Patients with Thyroid Cancer in Yazd, Iran. 
Asian Pac J Cancer Prev 2017; 18: 2293-2297.

58. Vecchia C, Malvezzi M, Bosetti C, et al. Thyroid cancer mortality 
and incidence: a global overview. Int J Cancer 2015; 136: 2187-2195.

59. Hajizadeh N, Pourhoseingholi MA, Baghestani A. Incidence rate of 
thyroid cancer in Iranian population, trend analysis from 2003 to 
2009. Int J Epidemiol Res 2015; 2: 12-17. 

60. Sipos J, Mazzaferri E. Thyroid cancer epidemiology and prognostic 
variables. Clin Oncol 2010; 22: 395-404. 

61. Pellegriti G, Frasca F, Regalbuto C, Squatrito S, Vigneri R. World-
wide increasing incidence of thyroid cancer: update on epidemiol-
ogy and risk factors. J Cancer Epidemiol 2013; 2013: 965212.

62. Lin J-D, Chao T-C, Huang B-Y, Chen S-T, Chang H-Y, Hsueh C. Thyroid 
cancer in the thyroid nodules evaluated by ultrasonography and 
fine-needle aspiration cytology. Thyroid 2005; 15: 708-717. 

63. Akbari M, Abachizadeh K, Khayamzadeh M. Iran cancer report. 
cancer research center shahidbeheshti university of medical sci-
ences Tehran. Qom, Darolfekr 2008. 

64. Haghpanah V, Soliemanpour B, Heshmat R, et al. Endocrine cancer 
in Iran: based on cancer registry system. Indian J Cancer 2006; 
43: 80-85. 

65. Li N, Du XL, Reitzel LR, Xu L, Sturgis EM. Impact of enhanced de-
tection on the increase in thyroid cancer incidence in the United 
States: review of incidence trends by socioeconomic status within 
the surveillance, epidemiology, and end results registry, 1980–
2008. Thyroid 2013; 23: 103-110. 

66. Safavi A, Azizi F, Jafari R, Chaibakhsh S, Safavi AA. Thyroid Cancer 
Epidemiology in Iran: a Time Trend Study. Asian Pac J Cancer Prev 
2016; 17: 407-412. 

67. Larijani B, Aghakhani S, Haghpanah V, Mosavi-Jarrahi A, Bastan-
hagh M. Review of thyroid cancer in Iran. Austral-Asian J Cancer 
2005; 4: 199-203. 

68. Khayamzadeh M, Khayamzadeh M, Tadayon N, et al. Survival of 
Thyroid Cancer and Social Determinants in Iran. Asian Pac J Can-
cer Prev 2011; 12: 95-98. 

69. Mehrabani D, Tabei S, Heydari S, et al. Cancer occurrence in Fars 
province, southern Iran. Iran Red Crescent Med J 2008; 10: 314-
322.

70. Pakzad R, Mohammadian-Hafshejani A, Mohammadian M, et al. 
Incidence and mortality of bladder cancer and their relationship 
with development in Asia. Asian Pac J Cancer Prev 2015; 16: 7365-
7374.

71. Rafiemanesh H, Lotfi Z, Bakhtazad S, Ghoncheh M, Salehiniya H. 
The epidemiological and histological trend of bladder cancer in 
Iran. J Cancer Res Ther 2018; 14: 532-536.

72. Freedman ND, Silverman DT, Hollenbeck AR, Schatzkin A, Abnet CC. 
Association between smoking and risk of bladder cancer among 
men and women. JAMA 2011; 306: 737-745. 

73. Burger M, Catto JW, Dalbagni G, et al. Epidemiology and risk fac-
tors of urothelial bladder cancer. Eur Urol 2013; 63: 234-241. 

74. Afshari M, Janbabaei G, Bahrami MA, Moosazadeh M. Opium and 
bladder cancer: A systematic review and meta-analysis of the 
odds ratios for opium use and the risk of bladder cancer. PloS One 
2017; 12: e0178527. 

75. Shakhssalim N, Hosseini SY, Basiri A, Eshrati B, Mazaheri M, Solei-
manirahbar A. Prominent bladder cancer risk factors in Iran. Asian 
Pac J Cancer Prev 2010; 11: 601-606. 

76. Sadeghi A, Behmard S, Vesselinovitch SD. Opium: a potential uri-
nary bladder carcinogen in man. Cancer 1979; 43: 2315-2321. 

77. Hosseini SY, Safarinejad MR, Amini E, Hooshyar H. Opium con-
sumption and risk of bladder cancer: a case-control analysis. Urol 
Oncol 2010; 28: 610-616.

78. Ferlay J, Soerjomataram I, Dikshit R, et al. Cancer incidence and 
mortality worldwide: sources, methods and major patterns in 
GLOBOCAN 2012. Int J Cancer 2015; 136: E359-386.

79. Yavari P, Sadrolhefazi B, Mohagheghi M, Mehrazin R. A descriptive 
retrospective study of bladder cancer at a hospital in Iran (1973-
2003). Asian Pac J Cancer Prev 2009; 10: 681-684. 

80. Chavan S, Bray F, Lortet-Tieulent J, Goodman M, Jemal A. Interna-
tional variations in bladder cancer incidence and mortality. Eur 
Urol 2014;66:59-73. 

81. Torre LA, Bray F, Siegel RL, Ferlay J, Lortet-Tieulent J, Jemal A. Global 
cancer statistics, 2012. CA Cancer J Clin 2015; 65: 87-108.

82. Malats N, Real FX. Epidemiology of bladder cancer. Hematol Oncol 
Clin North Am 2015; 29: 177-189.

83. Ahmadi M, Ranjbaran H, Amiri MM, et al. Epidemiologic and so-
cioeconomic status of bladder cancer in Mazandaran Province, 
northern Iran. Asian Pac J Cancer Prev 2012; 13: 5053-5056. 

84. Murta-Nascimento C, Schmitz-Dräger BJ, Zeegers MP, et al. Epide-
miology of urinary bladder cancer: from tumor development to 
patient’s death. World J Urol 2007; 25: 285-295. 



15A review of incidence and mortality of colorectal, lung, liver, thyroid, and bladder cancers in Iran and compared to other countries

85. Jafari-Koshki T, Arsang-Jang S, Mahaki B. Bladder cancer in Iran: 
Geographical distribution and risk factors. Iran J Cancer Prev 2017; 
10: e5610.

86. Akbari ME, Hosseini SJ, Rezaee A, Hosseini MM, Rezaee I, Sheikh-
vatan M. Incidence of genitourinary cancers in the Islamic Republic 
of Iran: a survey in 2005. Asian Pac J Cancer Prev 2008; 9: 549-552. 

87. Koohi F, Salehiniya H. The trend of incidence of bladder cancer in 
iran, 2003-2009. J Urmia Uni Med Sci 2015; 26: 1-9. 

88. Mahdavi S, Amoori N, Salehiniya H, Almasi Z, Enayatrad M. Trend 
of bladder cancer mortality in Iran (2006 to 2010). Int J Epidemiol 
Res 2015; 2: 184-189. 

89. Talaiezadeh A, Tabesh H, Sattari A, Ebrahimi S. Cancer incidence 
in southwest of iran: first report from khuzestan population-based 
cancer registry, 2002-2009. Asian Pac J Cancer Prev 2013; 14: 7517-
7522.

90. Ramezani M, Naderi N, Almasi A, Sadeghi M. Epidemiological and 
clinicopathological features of bladder cancer: A report from Ker-
manshah Province, Iran. Iran J Blood Cancer 2016; 8: 43-46. 

91. Salehi A, Khezri A-a, Malekmakan L, Aminsharifi A. Epidemiologic 
status of bladder cancer in Shiraz, southern Iran. Asian Pac J Can-
cer Prev 2011; 12: 1323-1327. 

92. Somi MH, Farhang S, Mirinezhad SK, Naghashi S, Seif-Farshad M, 
Golzari M. Cancer in East Azerbaijan, Iran: results of a popula-
tion-based cancer registry. Asian Pac J Cancer Prev 2008; 9: 327-
330. 

93. Mazdak H, Tolou-Ghamari Z. Preliminary study of prevalence for 
bladder cancer in Isfahan Province, Iran. Arab J Urol 2018; 16: 206-
210.

94. Keyghobadi N, Rafiemanesh H, Mohammadian-Hafshejani A, 
Enayatrad M, Salehiniya H. Epidemiology and trend of cancers in 
the province of Kerman: southeast of Iran. Asian Pac J Cancer Prev 
2015; 16: 1409-1413.

Address for correspondence

Masoud Najafi
Radiology and Nuclear Medicine Department
School of Paramedical Sciences
Kermanshah University of Medical Sciences
Kermanshah, Iran
e-mail: najafi_ma@yahoo.com

Tohid Mortezazadeh
Department of Medical Physics
School of Medicine
Tabriz University of Medical Sciences
Tabriz, Iran
e-mail: tmortezazadeh@gmail.com

Submitted:  19.01.2019
Accepted:  24.03.2019


