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Abstract

Background: Cancer is a significant health problem in the developing countries, and one that is likely to in-
crease in future. Due to unavailability of data concerning cancer during the last 15 years in our area and young
age structure of our country, this active hospital-based study was undertaken to determine the occurrence of
cancer in Fars Province, southern Iran.

Methods: Data including face-to-face interview with patients and a survey of their medical and demographic
records in relation to all invasive cancers were actively collected from 1990 to 2005 from four university hospitals.
Among 2993 cases of registered malignant neoplasms presented by site and sex, the crude incidence (CRSs),
and age-specific incidence and age-standardized incidence rates (ASRs) per 100,000 were determined, using
the world standard population.

Results: Over a 5-year period, 1495 and 1620 cancer cases were registered in males and females, respectively,
while breast cancer was at the top of 10 cancers in both sexes.

Conclusion: With regard to the top 10 types of cancer, there was a remarkable difference between the results of
our study and the estimated cancer incidence for Iran by Globocan 2000. Ethnic, racial and environmental factors
may explain these differences but more studies in a longer time span are needed to clarify the causes.
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Introduction

Cancer is a human affliction prevalent worldwide and
no race, nationality, or social classes are free from it.
Different types of cancer vary in incidence by more
than an order of magnitude between different popula-
tions, and every type is rare in some parts of the
world.? Currently, the top eight cancers in the Asian
Pacific Rim region are cancers of the stomach, lung,
liver, colon or rectum, esophagus, breast, cervix, and
leukemia.® In developing counties such as Iran, can-
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cer is emerging as a public health problem among an
array of non-communicable diseases.” It is the third
common cause of death in Iran, after cardiovascular
diseases and accidents.” Most of the information on
malignancies is from United States and Europe and
rdatively little data are available from Asian and Af-
rican countries. This is specifically true for Iran.
Habibi was a pioneer in this country," and no cancer
registry was established since the publication of his
cancer data for Tehran.' Cancer registries can and
should be ectively and directly involved in epidemi-
ological research that makes use of the data they col-
lect.® The main objective of a cancer registry would
be to collect and classify information of all cancer
cases in order to produce statistics on the occurrence
of cancer in a defined population.® In this connection,
there has been an increasing demand for reliable
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cancer data by hedth officids and researchears in our
area. As such, severd studies were undertaken to inves-
tigate cancer in our region.””* Due to unavailability of
data concerning cancer during the last 15 years in our
area and young age structure of our country, this active
hospital-based study was underteken to determine the
occurrence of cancer in Fars Province, southern Iran.

Material and Methods

The hospital registry a Shiraz is affiliated to Shiraz
University of Medical Sciences and is of specid epi-
demiological significance and their data provide a
good insight into the pattern of cancer specifications to
these areas. The Fars Hospital-based Cancer Registry
was founded in 1971, collecting medical and demo-
graphic information from various medical sources
throughout the province. The Cancer Registry Center
is the major center to refer to for patients suffering
form cancer in southern Iran due to its equipped hospi-
tals, and specidistsin different fields of cancer.

In our active system, the data were recorded in a
data sheet and coded according to ICD-O,* al dupli-
cate cases being eiminated. The records kept in the
medical records were carefully scrutinized and the per-
sonnel interviewed the patients to get al the informa:
tion face-to-face. The registered cases included al in-
vasive cancers in ICD-10 categories of C-00 to C-80.

The primary site and morphology data were coded
using the ICD-O.** Information on other variables
was coded as advised by IARC.*
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The cancer registry team adtivdy cdllected and com-
piled the data for a period of 15 years from 1990 to 2005
from 4 hospitds of Shiraz University of Medicd Sd-
ences. In this connection, over 2993 cases of maignant
neoplasms were registered. At present, Nemezeg
Feghihi, Chamran and Zeynabieh hospitds indude
87.8%, 8.3%, 1.7% and 2.2% of patient-referrds, re-
spectivey. As Nemezee Hospital is equipped with radio
and chemotherapy centers, it covers most of the refer-
ras. The results were presented as the number of cases
by dste (ICD-10) and sex, with crude inddence (CRs),
age-spedific inddence and age-standardized incidence
rates (ASRs) per 100,000 person a year, peformed by
direct method using the world standard population. The
data were datidtically anadyzed using SPSS (version
11.5, Chicago, IL, USA), and MS EXCEL (Microsoft,
Raymond, WA) softwares. A P value less than 0.05 was
oonsidered as significant.

Results

Over a 15-year period (1990-2005), 1495 and 1620
cancer cases were registered in Fars province (Table 1
and 2) in men and woman, respectivdy. These rates
were presented as age-specific incidence rates, crude
incidence rates and ASR in 7 age groups for both
males and females. The top 10 cancers in males and
femaes according to the calculated ASR are pre-
sented in Table 3 while the results are compared to
those of Globocan (2000) and of Ardabil Cancer Reg-
istry in northwestern Iran.® Figure 1 and 2 show the
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Fig 1: Age-specific incidence of 5 major cancers in males
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age-spedific inddence of five mgor cancers in maes
and femades, respectively. Leukemia (ALL) stood at the
top of thelist of cancer with the highest incidence ratein
15-24 age group and breast cancer in 45-54 age group.

Discussion

Epidemiological studies of cancer in many devel-

oping countries are difficult and fraught with con-
siderable errors. Nevertheless, certain important
geographic differences, hard to disregard, have
emerged from such studies.’” Studies on cancer
epidemiology in developing countries such as Iran
are limited by the dearth of tools for disease control
and surveillance.* The first report on cancer inci-
dence in Iran was in Caspian Littoral region be-
tween 1968 and 1972.*'

Table 1: Age-specific incidence rates, average annual crude incidence rates and ASR in males in Fars Province.

Sites No. 0-14 15-24  25-34 35-44 4554 55-64 >=65 Crude ASR
Oral Cavity 20 0.00 0.00 0.12 0.32 1.66 2.33 222 034 0.58
Oropharynx 2 0.00 0.00 0.00 0.00 0.00 0.39 0.37 0.03 0.06
Nasopharynx 31 0.13 0.34 0.49 0.48 2.32 1.55 222 053 0.76
Hypopharynx 4 0.00 0.00 0.00 0.00 0.33 0.00 1.11  0.07 0.11
Larynx 40 0.00 0.00 0.00 0.32 2.65 4.28 7.03 0.69 1.16
Esophagus 38 0.00 0.00 0.00 0.64 1.00 4.66 7.03 0.65 1.05
Stomach 135 0.00 0.09 0.37 225 9.29 12.05 21.45 2.32 3.82
Small intestine 5 0.00 0.09 0.00 0.00 0.66 0.78 0.00 0.09 0.15
Colon & rectum 112 0.00 0.00 0.98 1.12 116 8.16 15.2 1.92 3.26
Liver 14 0.25 0.00 0.00 0.32 0.00 1.55 0.74 0.24 0.29
Gallbladder, etc 5 0.00 0.00 0.00 0.16 0.66 0.39 0.37 0.09 0.15
Pancreas 15 0.00 0.00 0.00 0.48 1.00 1.17 222 0.26 0.42
Bronchus & lung 87 0.21 1.46 0.37 0.80 4.65 7.00 9.24 1.49 2.18
Bone 29 0.25 1.20 0.25 0.16 0.33 0.39 1.48 0.50 0.51
Connective tissue 18 0.13 0.34 0.12 0.80 0.66 0.00 1.11 0.31 0.36
Skin melanoma and otherS 22 0.00 0.09 0.12 0.32 0.66 1.94 4.07 0.38 0.58
Kidney, etc 21 0.25 0.09 0.00 0.16 1.33 1.55 1.85 0.36 0.51
Bladder 91 0.04 0.00 0.12 0.48 6.64 7.39 17.4 1.56 2.63
Prostate 37 0.00 0.00 0.12 0.00 0.66 2.72 998 0.64 1.00
Testis 26 0.08 0.43 0.98 0.96 1.33 0.39 0.00 0.45 0.53
Nervous system 101 0.59 1.63 2.46 3.05 3.65 3.50 3.33 1.73 2.08
Thyroid 19 0.00 0.00 0.25 0.32 1.33 1.55 259 0.33 0.52
Adrenal gland 5 021 0.00 0.00 0.00 0.00 0.00 0.00 0.09 0.06
Other endocrine glands and 21 0.04 0.17 0.49 1.28 133 0.78 0.00 0.36 0.47
related structures
Breast 13 0.00 0.00 0.12 0.32 0.33 1.55 1.85 0.22 0.34
Heart ,mediastinum & pleura 7 0.04 0.09 0.00 0.32 0.66 0.39 0.00 0.12 0.17
Thymus 2 0.00 0.00 0.12 0.00 0.33 0.00 0.00 0.03 0.05
Hodgkin lymphoma 57 042 1.20 1.60 1.44 1.66 1.94 0.37 0.98 1.09
Non Hodgkin lymphoma 47 0.50 0.60 0.86 0.80 1.33 272 1.85 0.81 0.97
Other lymphoma 62 0.29 1.12 0.61 1.28 299 4.28 3.33 1.07 1.42
Leukemia AML 114 0.21 0.34 0.25 1.12 1.00 0.78 2.59 1.96 0.64
Leukemia ALL 148 3.85 3.87 0.37 0.64 0.66 0.00 0.74 254 2.10
Leukemia CLL 22 0.00 0.00 0.37 0.80 1.66 1.94 1.48 0.38 0.59
Leukemia CML 22 0.04 0.26 0.61 1.28 0.66 0.78 0.37 0.38 0.46
Other leukemia 28 0.13 0.26 0.12 0.96 1.66 1.94 1.85 0.48 0.68
Eye and adnexa 9 0.13 0.00 0.12 0.16 0.66 0.00 0.74 0.15 0.20
Retroperitoneum and perito- 2 0.00 0.00 0.00 0.16 0.00 0.39 0.00 0.03 0.05
neum
Other cancers 64 0.00 0.09 0.37 0.80 265 311 3.33 1.10 0.94
Total 1495 8.41 1555 14.37 27.27 73.66 87.85 128.67 25.68 32.94
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Table 2: Age-specific incidence rates, average annual crude incidence rates and ASR in females in Fars Province.

Sites No. 0-14 15-24 25-34 35-44 45-54 55-64 >=65 Crude ASR
Oral Cavity 10 0.00 0.00 0.00 0.51 0.31 1.36 1.25 0.18 0.29
Oropharynx 3 0.00 0.00 0.00 0.00 0.31 0.00 0.84 0.05 0.09
Nasopharynx 19 0.00 051 0.13 0.51 1.26 2.26 0.00 0.34 0.48
Hypopharynx 2 0.00 0.00 0.00 0.00 0.31 0.00 0.42 0.04 0.06
Larynx 3 0.00 0.00 0.00 0.00 0.31 0.45 0.42 0.05 0.10
Esophagus 27 0.00 0.00 0.00 0.51 1.57 4.98 3.35 0.48 0.87
Stomach 58 0.00 0.08 1.00 1.96 3.78 3.17 7.95 1.03 1.60
Small intestine 5 0.00 0.00 0.00 0.34 0.31 0.00 0.84 0.09 0.13
Colon & rectum 85 0.00 0.25 050 3.72 5.98 7.24 8.78 1.51 2.41
Liver 18 0.13 0.08 050 0.51 1.26 0.45 0.84 0.32 0.42
Gallbladder, etc 3 0.00 0.00 0.00 0.17 0.31 0.45 0.00 0.05 0.09
Pancreas 12 0.00 0.00 0.00 0.17 1.26 1.81 0.84 0.21 0.38
Bronchus & lung 34 0.35 051 0.25 0.34 1.26 3.62 1.67 0.60 0.82
Bone 27 0.26 1.10 0.13 0.34 1.26 0.00 0.42 0.48 0.49
Connective tissue 27 0.09 0.51 1.25 0.51 0.31 0.45 1.67 0.48 0.54
Skin melanoma and otherS 16 0.04 0.00 0.25 0.17 1.26 0.90 2.51 0.28 0.46
Kidney, etc 17 0.35 0.08 0.00 0.17 0.31 2.26 0.42 0.30 0.39
Bladder 14 0.04 0.00 0.00 0.00 0.63 0.90 3.76 0.25 0.42
Cervix 39 0.04 0.00 0.00 2.20 4.09 3.17 20.9 0.69 1.13
Uterus 23 0.00 0.08 0.63 1.01 1.57 0.90 1.67 041 0.59
Other female genitalia 23 0.00 0.25 0.13 0.17 1.57 3.17 251 041 0.68
Nervous system 69 0.48 0.93 2.38 1.52 2.83 1.81 2.51 1.23 1.46
Thyroid 31 0.00 0.08 0.88 0.85 1.89 1.81 3.35 0.55 0.83
Adrenal gland 5 0.04 0.00 0.13 0.51 0.00 0.00 0.00 0.09 0.09
Other endocrine glands and 9 0.00 0.08 0.25 0.00 0.94 0.9 0.42 0.16 0.25
related structures

Breast 652 0.26 0.93 9.16 31.3 70.2 36.6 305 11.58 18.06
Heart , mediastinum & pleura 7 0.04 0.00 0.25 0.00 0.31 0.45 0.84 0.12 0.18
Thymus 3 0.00 0.00 0.13 0.00 0.31 0.00 0.42 0.05 0.08
Hodgkin lymphoma 35 0.13 1.10 1.51 0.51 0.31 0.90 0.42 0.62 0.64
Non Hodgkin lymphoma 26 0.13 0.68 0.50 0.68 0.94 0.45 1.25 0.46 0.54
Other lymphoma 26 0.35 042 0.13 0.51 0.94 0.90 1.67 0.46 0.55
Leukemia AML 81 0.13 0.34 050 0.34 0.00 0.45 1.67 1.44 1.36
Leukemia ALL 102 2.68 254 0.63 0.17 0.94 0.45 0.42 1.81 15
Leukemia CLL 9 0.00 0.00 0.00 0.51 1.26 0.00 0.84 0.16 0.28
Leukemia CML 18 0.18 0.17 0.63 0.68 0.94 0.00 0.00 0.32 0.36
Other leukemia 16 0.09 0.51 0.00 0.17 1.26 1.36 0.00 0.28 0.38
Eye and adnexa 6 0.09 0.00 0.00 0.34 0.31 0.00 0.42 0.11 0.13
Retroperitoneum and perito- 6 0.00 0.08 0.13 0.17 0.31 0.00 0.84 0.11 0.15
neum

Other cancers 54 0.00 0.25 0.25 1.35 2.20 3.17 3.76  0.96 1.00
Total 1620 6.23 13.27 23.34 54.61 120.80 88.21 89.94 28.76 39.28

Our results showed that all AML leukemia, stom-
ach, colon and rectum, bronchus and lung, nervous
system, and Hodgkin lymphoma were among the top
10 cancers among males and females. In females, can-
cer of breast and in males, leukemia was at the top of
the common cancers (Tables 1 and 2). The remained
common cancers were those of cervix and thyroid in
females and cancer of bladder, non-Hodgkin lym-
phoma and other lymphomas among males.
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Sadjadi et al. noticed that cancer of stomach was
the first common cancer in males (ASR= 49.13)
and females (ASR= 25.42) in Iran while in our area
the figures related to this type of cancer were 3.82
and 1.60, respectively. The ASR for colorectal can-
cer in their study was 7.86 and 5.89, respectively,
being the 4™ common cancer in both sexes while
the figures were 3.26 and 2.41 in our area, respec-
tively, being the 4™ and third common cancer.’
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Table 3: Top 10 cancers in Fars Cancer Registry compared with Ardabil Cancer Registry and Globocan 2000.

Male
Fars Cancer Registry Ardabil Cancer Registry Globocan 2000
Site Crude ASR Site Crude ASR Site Crude ASR
Leukemia ALL 2.54 2.10 Stomach 31.4 49.13 Lung 29.6 34.9
Stomach 2.32 3.82 Esophagus 9.66 15.42 Stomach 18.3 215
Leukemia AML 1.96 0.64 Lung 5.08 7.95 Prostate 17.8 21.2
Colon & rectum 1.92 3.26 Colorectal 5.04 7.86 Colorectal 16.4 19.1
Nervous system 1.73 2.08 Bladder 4.79 7.59 Liver 13.1 15.0
Bladder 1.56 2.63 Nervous system 3.14 4.44 Esophagus 9.1 10.8
Bronchus & lung 1.49 2.18 Oral cavity 2.50 3.75 Bladder 8.5 10.0
Other lymphoma 1.07 1.42 Prostate 2.25 3.45 Oral 5.6 6.4
Hodgkin lymphoma  0.98 1.09 Non Hodgkin 1.57 2.60 Non Hodgkin 5.5 6.1
lymphoma lymphoma
Non Hodgkin lym- 0.81 0.97 Bone 1.44 1.69 Larynx 4.7 5.5
phoma
Female
Fars Cancer Registry Ardabil Cancer Registry Globocan 2000
Site Crude ASR Site Crude ASR Site Crude ASR
Breast 11.58 18.06 Stomach 14.23 25.42 Breast 34.9 35.7
Leukemia ALL 1.81 15 Esophagus 7.96 14.36 Cervix 15.7 16.1
Colon & rectum 151 241 Breast 4.71 7.60 Colorectal 14.8 14.4
Leukemia AML 1.44 1.36 Colorectal 3.33 5.89 Lung and 11.2 11.1
bronchus
Nervous system 1.23 1.46 Lung 1.99 3.59 Stomach 10.6 10.4
Stomach 1.03 1.60 Nervous system 2.25 3.13 Ovary etc. 6.4 6.5
Cervix 0.69 1.13 Liver 1.30 2.28 Corpus uteri 6.3 6.4
Hodgkin lymphoma 0.62 0.64 Bladder 0.99 1.78 Liver 5.5 5.5
Bronchus & lung 0.60 0.82 Oral cavity 0.99 1.71 Esophagus 4.4 4.5
Thyroid 0.55 0.83 Lymph leukemia 0.91 1.43 Non Hodgkin 4.0 4.0
lymphoma
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Fig 2: Age-specific incidence of 5 major cancers in females.

Colorectal cancers occurred in a 21 and 1:1 the 10 common cancers.”” Habibi (1965) in a survey
male/female ratio, respectively but were not among of the most common cancers showed that colorectal
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cancers were among the 9" and 10" common cancers
in Iran.! In Asia, cancers of the stomach and the liver
have traditionaly been the predominant cancer inci-
dence, and colorectal cancer was not commonly ob-
served. During the past few decades, there has been a
remarkable increase of colorectal cancer in Asian
countries.®® Colorectal neoplasm in asymptomatic
Asians was reported to be 18.5% and for advanced
neoplasms 4.5%."® Colorectal cancer was estimated to
comprise 10.7% of the new cancer cases and was the
second leading cause of cancer desth in the United
States in 2004.”° In Aomori Prefecture in Japan, the
age-adjusted incidences for colorecta cancer were
12.6 and 8.7 per 100,000 people for men and women,
respectively in 1974, and increased to 42.5 and 25.6
per 100,000 in 1991.% In Hong Kong, China, the in-
cidence of colorectal cancer in men increased from
40.0 per 100,000 in 1992 to 60.0 per 100,000 in
2002.>! In South Korea, a 35% increase was reported
in relation to colorectal cancer in both sexes.® A re-
cent study compared an Asian population in Taiwan
(14.7%) with a Western population in Sesttle
(20.7%).>®* Male sex and advanced age were reported
as two well-known risk factors of colorectal neo-
plasm;** even genetic and environmental factors may
also be contributing to the discrepant results.> Efforts
were made to decrease mortality associated with colo-
rectal cancer. Feca occult blood screening for this
important malignancy showed to reduce the mortal-
ity.® Colonoscopic polypectomy revealed to reduce
the incidence of colorectal cancer, t00.”” Asia is the
most densdy populated continent in the world that,
with the exception of Taiwan, Jgpan and Korea, does
not have a full coverage national health insurance.
With the existing hedlth care system, it would be very
difficult to perform colorectal cancer screening for
the whole population of older age. Therefore it is
important to identify the high-risk populations before
any population-based screening for colorectal cancer.
The incidence of esophageal cancer is increasing per
year.”® In Sgjadi et a.’s study, esophageal cancer was
the second common cancer in both sexes while in our
area this cancer was not among the 10 common can-
cers.* Haghighi et al. (1971) in their study in our area
showed that cancer of esophagus was among the 10
most common cancers next to stomach with a higher
frequency before age 45, while gastric cancer was the
third common cancer with a male/ femde ratio of
3:7.1 In 1970 in Iran, Habibi showed that cancer of
the esophagus occupied the fifth place™ In his next
study in 1985 in Iran, it was reported that esophagesl
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cancer occupied the third and fourth place in maes
and females, respectivdy while cancer of stomach
occupied the seventh place among the 10 common
cancers in males and rectal cancer was the 10" com-
mon cancer among the females in Iran.*® The results
showed that the incidence of cancer has changed in
our area while it was a region with a high number of
esophagedl cancer,'®** being different from northern
and northwestern parts of Iran.*®42%59% |nterrel ated
risk factors were reported to be chronic gastroe-
sophageal reflux disease, poor diet, H. pylori and
obesity.”® The ingestion of hot food and beverages
has been regarded as the risk factors for esophaged
cancer. %% Cigarette and water-pipe smoking can
be causative factors for this cancer, t00.”° Increase in
the knowledge of people in reation to esophageal
cancer, changes in food habit and low intake of aco-
hol after Islamic revolution in Iran due to prohibition
might be factors influencing these changes in our
area. The presence of a qualified cancer registry cen-
ter in Fars with equipped hospitals having severa
specidlists and subspecialists and a good system of
cancer recording may help to record other cancers,
which were ignored or underestimated in previous
studies in this region. More studies need to be carried
out on the esophageal cancer in our area. The differ-
ences may also be related to techniques used to diag-
nose cancers more accuratdy and in the size of popu-
lation studied. Other explanations could be changes in
life style, shifting from the rura toward the urban
areas, which has taken place over the past 25 years
after Islamic revolution. High vitamin C and ribofla-
vin deficiencies were found in the population of the
highest incidence area™® while these signs of poor nu-
trition were absent in our area.

Ghavami and Saidi*® reported that environmental
or purdy external factors may account for differences
between the incidence of colorectal, gastric and eso-
phageal cancers in our region and in the West.
Haghighi et a.?” reported that rectal carcinomas were
more frequent than those of colon and the age over
45; predominating in maes. Barekat et al.* in thar
study in our area showed that cancers of ssomach and
esophagus were the fourth and sixth common cancers
in males while esophageal cancer occupied the fifth
place among females. The male to femae sex ratio
for stomach cancer was 3:1 but colon and rectum
cancers were considered rare. They demonstrated that
variations may be related to environmenta or racia
factors and the lifestyle can also have an important
role for these differences. Although prostate cancer is
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one of the most common cancers in western coun-
tries,® and had the ninth rank in Sadjadi et al.’s
study,” it was not among the most common ones in
our locality. This may be partly due to the fact that in
the rural areas, people older than 65 years do not re-
ceive a full diagnostic work up when they are sick,
and a significant number of degths in older people are
being attributed to old agein rural health centers.*

In our study, uterine cervical cancer was the 7in
common cancer while in Sadjadi et al ’s. survey” it did
not occupy any place in 10 common cancers in Arde-
bil. Habibi reported it as the second common cancer
in Iran in 1965 * and the first one in 1985 * and
Haghighi et al. found it as having the second rank in
Southern Iran.’® In Barekat et al.’s study, it occupied
the second place of common cancers in the south of
Iran.** Changes in age of marriage, number of preg-
nancies, personal hygiene in reation to reproductive
organs may be responsible for these differences. Ac-
cess to better equipped facilities and techniques used
for diagnosis can affect the rate of this cancer. Edu-
cating people through mass media and health centers
widdy established in the country after revolution and
increase in the number of literate people and physi-
cians are other important factors, which can explain
these differences. Regular periodic pap smear screen-
ing tests by both rurad and urban health centers, fam-
ily-based traditions of Shii’s Moslems, low rate of
extramarital sex, low sexual—transmitted diseases, and
uncommon practice of cigarette smoking among fe-
males may explain the low occurrence of this can-
cer.®” In our study, breast cancer was the most com-
mon cancer in females while Habibi showed it to oc-
cupy the fourth place in 1970," ranked as the third" in
1965 and the fifth in 1985.* Sadjadi et a. (2003)*
reported it as the third common cancer among fe-
males in Ardebil, while Haghighi et a. (1971) found
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