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ABSTRACT

Compared to western countries, pancreatic cancer has a relatively low incidence in Iran. It is rarely
diagnosed before the fifth decade in Iran and most of the patients are older than 60 at the time of
diagnosis like to the western countries, where pancreatic cancer is a disease of advanced age. The
incidence of the disease in some young patients suggests a possible role of genetic defects, which
is probably due to high consanguineous marriages in Iran. Despite many efforts in improving
diagnosis and treatment of pancreatic cancer, this disease has still dismal prognosis. The analysis
of the spatial spread of the pancreatic cancer in Mazandaran and Golestan, two provinces in the
Caspian Sea region in the north of Iran, which comprise a low incidence of pancreatic cancer,
showed that the disease, unlike other gastrointestinal tract cancers, does not exhibit high incidence
clusters in the region. Our knowledge about the molecular and cellular pathology of the pancreatic
cancer has progressed, and many agents including anti-EGFR, anti-VEGF, and immunotherapeutic
agents have been applied for the treatment of the disease. However, surgery remains the only
curative approach and further research is paramount to identify novel diagnostic and predictive
biomarkers for early diagnosis and treatment stratification. Pancreatic cancer requires an
interdisciplinary approach which involves surgery, pathology, radiology, gastroenterology,
oncology, and palliative care provided in dedicated, specialized centers.
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INTRODUCTION
Pancreatic cancer — histological classification
Ductal pancreatic adenocarcinoma is the most

Corresponding author:
Department of Internal Medicine, Martin Luther

University Halle-Wittenberg, Ernst-Grube-Strasse 40,
D-06120 Halle/Saale, Germany.

Tel: +49 345 5572661 Fax: +49 345 557
E-mail: Thomas.seufferlein@medizin.uni-Halle.de
Received: 9 Dec. 2009 Edited: 2 Jan. 2010
Accepted: 3 jan. 2010

common malignant pancreatic neoplasm,
accounting for more than 90% of malignant solid
pancreatic tumors. In addition, cystadenocarcino-
mas, acinar cell cancer, adenosquamous carcino-
mas, mucinous carcinomas and giant cell tumors
are observed. Similar to colorectal cancers, pan-
creatic adenocarcinomas appear to develop in an
adenoma-carcinoma sequence from preneoplastic
lesions, so called pancreatic intraepithelial neo-
plasias or PanINs (1).
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Epidemiology

Pancreatic carcinoma causes more than 250,000
deaths annually worldwide. It is the 13th most
common cancer, but the 8th most frequent cause
of cancer death in the world (2). It is the 4th
leading cause of cancer death in the USA (3) and
the 6th leading cause of cancer death in Europe (4).
To date, there is no data on the prevalence and
survival rates of patients suffering from
pancreatic cancer in the Islamic Republic of
Iran. However, there are data on pancreatic
cancer incidence in Iran in the years 2003 to
2005. These data were collected by the National
Cancer Registry (NCR) of the Islamic Republic
of Iran and kindly provided for us for this
review. The NCR collects its information in
collaboration with 41 universities from all over
the country. The universities report new cases of
pathologically confirmed pancreatic cancer.
Pathology is performed according to the NCR
guidelines in approved laboratories. In the year
2005, there were 779 approved laboratories.
Overall, coverage of new cancer cases has
changed dramatically within the recent years in
Iran. In 1986, only 18% of the expected number
of new cases was reported. This figure has
changed to 70% and 81% in years 2004 and
2005, respectively. Of note, in 2005, five
provinces (Ardabil, Golestan, Lorestan, Kerman
and Isfahan) collected their data by a population
based method. They received data from
diagnostic centers (e.g., pathology laboratories
and imaging centers), treatment centers and via
the death registry system. In 2003, pancreatic
cancer incidence rate per 100,000 population
was 0.40% in females and 0.46% in males (2).
In 2004, the respective figure was 0.42% in
females and 0.46% in males. In 2005, the
pancreatic cancer incidence rate was 0.39% in
females and 0.56% in males. Therefore, similar
to western countries, pancreatic cancer in Iran
occurs slightly more commonly in men than in

women (5). Pancreatic cancer is mostly a disease
of elderly population. In western countries, the
incidence of this disease peaks between 60-80
years of age (6). Figure 1 demonstrates age specific
pancreatic cancer incidence in 2003, 2004, 2005,
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Figure 1: Age-adjusted SEER Incidence Rates
by Age at Diagnosis/Death of Pancreatic
Cancer in the United States of America

and 2006 in the United States of America (7).

In Germany, the mean age of patients with
pancreatic cancer is 67 years in males and 74
years in females. Figure 2 shows the age-
specific incidence rate of pancreatic cancer in
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Figure 1: Age-adjusted SEER Incidence Rates
by Age at Diagnosis/Death of Pancreatic
Cancer in the United States of America

2003, 2004, and 2005 in Iran.

This figure shows that the overall picture in the
Islamic Republic of Iran is similar to that in
western countries with one notable difference:
the mean age of pancreatic cancer patients in
2006 was 60.7 years in males and 60.9 years in
females. Therefore, pancreatic cancer is still the
disease of elderly people in Iran, but patients are
comparatively younger at the time of diagnosis
than in western countries. This may suggest that
some genetic and/or environmental factors could
contribute at least in part to the development of
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pancreatic cancer in Iran. One should consider
that approximately 10% of pancreatic cancers
may be attributed to genetic factors (8-10) and
there are two major groups of patients with
genetic abnormalities; a larger group are
families with multiple individuals diagnosed
with pancreas cancer and with no so far
identifiable genetic defect; and a smaller group
are patients with well-known genetic syndromes
such as Peutz-Jeghers syndrome, hereditary
pancreatitis, familial atypical multiple mole
melanoma, familial adenomatous polyposis,
hereditary breast-ovary cancer, and hereditary
non-polyposis colon cancer (11). In many areas
of Iran, especially in rural regions,
consanguineous marriage is still common
(12,13). This may cause aggregation of genetic
defects leading to pancreatic cancer.

The incidence of pancreatic cancer is not
homogeneous in all over the country. In 2004,
the highest pancreatic cancer incidence in
females was registered in the provinces of
Hormozgan (1.20%), Chaharmahal and
Bakhtiari (1.06%), and Kohkiloueh and
Boyerahmad (0.93%). In males, the highest
pancreatic cancer incidence was detected in the
provinces of Zanjan (0.97%), Kermanshah
(0.84%), and Isfahan (0.76%). In 2005, the
highest incidence rate in females was found in
the provinces of North Khorasan (2.26%),
Chaharmahal and Bakhtiari (1.24%), and in
males in the provinces of Semnan (1.17%),
Markazi (1.12%), Ilam (1.03%), and
Kohkiloueh and Boyerahmad (1.01%) (2).
Considering the fact that most of these provinces
constitute a relatively small population, a slight
over-reporting may contribute to the reported
higher rates of pancreatic cancer in these
provinces. However, these provinces may
benefit from a better quality of cancer registry
and this may also contribute to the results. On
the other hand, one cannot completely reject the
possible role of environmental and/or genetic
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factors in development of pancreatic cancer in
these provinces. Most of these provinces
including Khorasan, Hormozgan, Chaharmahal
and Bakhtiari, Ilam, and Kohkiloueh and
Boyerahmad are among the provinces with high
rate of consanguineous marriage in Iran (12,13).
Other environmental factors may also be
associated with the higher rate of pancreatic
cancer in these provinces as Chaharmahal and
Bakhtiari and Kohkiloueh and Boyerahmad are
two provinces close to each other in the
surrounds of Zagros mountain range. People
living in these two provinces have many cultural
characteristics and behavioral habits in common.

Prognosis of pancreatic cancer

There are no early symptoms or sensitive and
specific markers that allow early diagnosis of
pancreatic cancer. Furthermore, pancreatic
cancer is characterized by early metastasis. The
majority of pancreatic cancers are detected at a
late stage without a chance of curative surgery.
In addition, pancreatic cancer is largely
chemo- and radiotherapy resistant. Therefore,
the mortality rate of this tumor is essentially
identical to its incidence. Overall one-year and
five-year survival rates for pancreatic cancer in
the USA and in Europe are about 25% and 5%,
respectively (4,7) demonstrating that long term
survival of patients with pancreatic cancer is still
exceptional. Thus, pancreatic cancer has a
dismal prognosis. Therefore, despite its
comparatively low incidence, it ranks high with
respect to cancer deaths in western statistics. A
similar situation can be observed in the Islamic
Republic of Iran. Although pancreatic cancer
incidence rate was 20th among other cancers in
females and 19th in males in 2003, it was 12th
and 13th frequent cause of cancer death in 23
provinces studied in females and in males,
respectively. Accordingly, in 2004, pancreatic
cancer incidence was 20th among other cancers
in females and in males; but it was 14th and 13th
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leading cause of cancer deaths in 27 studied
provinces in females and males, respectively.
Overall, pancreatic cancer was 13th cause of
deaths due to cancers in 2003 and 2004. The
corresponding data for 2005 are not yet
available. Of note, the data on cancer deaths in
2003 did not take into account cancers of the
small intestine, testis, ovary, adrenal, endocrine
glands, bone and joints. Cancer mortality was
assessed only in 23 provinces. However, the data
for 2004 did comprise the aforementioned
cancers and cancer mortality was evaluated in
all but one province demonstrating a marked
improvement in the cancer registry.

Risk factors for pancreatic cancer and
potential preventive measures

There is a higher risk of pancreatic cancer for
the first degree relatives of patients with
pancreatic carcinoma, or for those suffering
from Peutz-Jeghers-syndrome, hereditary
pancreatitis, chronic pancreatitis and type 2
diabetes. Currently, no diagnostic tests can be
recommended for monitoring patients who are
at a higher risk for pancreatic cancer (11). There
is no diet that has been proven to be effective in
preventing pancreatic cancer. The effect of
certain dietary factors on pancreatic cancer
development is summarized in table 1.

Table 1: Impact of nutrition on pancreatic cancer risk.

Factor Risk increased
Smoking tobacco Yes (28,29)
Drinking alcohol* Yes (30-32)
Obesity Yes (33,34)

Smoked/grilled meat
Physical activity/reducing weight

(yes) (35,36)

Risk reduced

Yes (37,38)

Drug prophylaxis (anti oxidants, NSAIDs) aspirin in females? (39,40) No

Fiber

Fruit, vegetables,

Vitamin C containing food
Fat (yes) (35,45)
Low cholesterol food

Red meat

White meat

Fish

Sugar

Milk

Coffee

Tea

(x) (41)
(yes) (42-44)
(yes) (42)

(no)
(no)
(x) (46,47)
(x) (47)
(x) (48)
(no) (49)
X (50,51)
X (green tea) (50)

Table legend: () likely relationship

Fruit and vegetable consumption may be of
particular interest for the Iranian population.
Although the evaluation of a potentially
protective effect of these nutrients in pancreatic
cancer is difficult, and the results of different
studies have been contradictory, (see Tablel),
consumption of fruit and vegetables may reduce
the pancreatic cancer risk. One should consider
that most of the studies showing a protective
effect of fruits and vegetables are case-controls
studies, where there is a possibility of recall bias.

() insufficient data

* more than 30g/d in male

On the other hand, results of cohort studies are
not conclusive (5). Because of the high
consumption of fruits and vegetables in Iran,
conducting a cohort study on the effects of these
agents on incidence of pancreatic cancer may
facilitate solving this controversy. Interestingly,
Iranians drink less alcoholic beverages.
Therefore one could assume that these drinks or
chronic pancreatitis due to alcohol abuse may
not contribute to pancreatic cancer in Iran.
Tobacco products such as cigars and chewing

192

Govaresh\ Vol.14\ No.3\ Autumn 2009




tobacco (smokeless tobacco) cause a moderate
increase in pancreatic cancer risk, which is of
borderline significance (14). It is assumed that
much of the increase in the incidence of
pancreas cancer during the second half of the
20th century resulted from increasing exposure
to tobacco. There is some evidence that upon
reduction of exposure to tobacco at the
beginning of 21st century in the USA, the cancer
related mortality is beginning to decline. The
same trend is predicted for Europe (15).
Smoking is less common in the Iranian
population (16). This may in part contribute to
the relatively lower incidence of pancreatic
cancer in Iran compared to western countries.
Unfortunately, exposure of Iranians to tobacco
is slightly increasing (16). This may result in a
significant increase in the incidence of
pancreatic cancer in Iran in the coming years.

Diagnosis of pancreatic cancer

According to the most recent interdisciplinary
guidelines, a newly acquired asymptomatic
icterus as well as acute pancreatitis of unknown
etiology in patients of >50 years of age should
lead to diagnostic testing for pancreatic cancer
(11). Abdominal ultrasound is the first diagnostic
tool to establish whether a suspected tumor is
present. If pancreatitis of unknown etiology is
present, endoscopic ultrasound (EUS) should be
performed. Multidetector computed tomography
(MD-CT) with a biphasic contrast injection
protocol or magnetic resonance tomography
(MRT) with MRCP or ERCP are also suitable
for diagnosis of pancreatic carcinoma. However,
ERCP alone is not sufficient, because it shows
only ductal irregularities, but not the lesion
itself. MD-CT and endoscopic ultrasound are
also the preferred diagnostic tools for the
preoperative assessment of resectability. If
MD-CT is not performed, abdominal ultrasound
and a chest x-ray are mandatory for correct
tumor staging. Positron emission tomography
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with fluorodeoxyglucose does currently not play
a role in the preoperative or general assessment
of patients with pancreatic cancer (11). Restaging
during the palliative treatment should be done
by abdominal ultrasound or MD-CT. CA
19-9-testing is not recommended to establish a
primary diagnosis of pancreatic cancer and
should only be used for follow up; e.g., after
resection of a pancreatic carcinoma.

Cytological and histological examination
Currently, brush cytology from the bile duct or
the pancreatic duct is not recommended due to
low sensitivity. Any suspicious and potentially
resectable pancreatic lesion should be resected.
An exemption could be small branch duct IPMN
lesions. Recent evidence suggests that some
branch duct IPMNs are less aggressive than
main-duct IPMNs. Branch duct IPMNs with a
tumor diameter >30 mm, mural nodules and
dilated main pancreatic duct have a high
malignant potential and must be resected (17-19).
However, patients with branch duct IPMN <30
mm, no mural nodules and without dilation of
the pancreatic duct can be put under active
surveillance with endoscopic ultrasound
performed every 6 months and MRCP
performed every 12 months. During follow-up
of branch duct IPMNs, one must remember that
also ductal carcinoma of the pancreas develops
at a higher rate in patients with IPMN (19).
EUS-guided biopsy is only recommended, if the
outcome of this diagnostic test will potentially
change the therapeutic procedure. However, a
tumor biopsy is mandatory prior to palliative
treatment. Here, the primary tumor or a
metastasis can be used for biopsy (11).

Treatment of pancreatic cancer

Surgical treatment of pancreatic cancer: The
only curative treatment for pancreatic cancer is
surgery. The ultimate goal is the resection of a
pancreatic carcinoma with tumor-free resection
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margins (RO).

Tumors in the head of the pancreas can be
treated with pylorus maintaining or partial
duodenopancreatectomy with gastrectomy. An
extended lymph node dissection according to
standard procedures has no advantage. A
pancreatic carcinoma can be R0 resectable even
if neighboring organs are infiltrated including
the portal vein and the superior mesenteric vein.
However, RO-resection is almost never possible
if the coeliac trunk and the superior mesenteric
artery are infiltrated. In case of organ metastasis
or distant lymph node metastasis, resection of
the primary tumor does not improve the
prognosis (11). A patient should not be excluded
from resection of the pancreatic carcinoma
because of age. However, comorbidity can be a
reason not to perform resection.

Systemic treatment of pancreatic cancer

Palliative treatment: Standard treatment for
locally advanced, inoperable (LAPC) and
metastatic pancreatic cancer (mPC) is
chemotherapy with gemcitabine (20). Using this
chemotherapeutic agent, median survival rates
of about 6 months for mPC and 9-10 months for
LAPC can be achieved. Recent data suggest that
for patients with LAPC, radiochemotherapy
could be an option in case the tumor is
controlled by initial chemotherapy (21). Patients
with mPC may benefit from a combination of
gemcitabine with erlotinib, a tyrosine kinase
inhibitor that targets the epidermal growth factor
receptor. This combination is particularly
effective when patients develop a marked skin
rash within the first weeks of treatment. In this
case, median survival of more than 10 months
has been reported (22). Other chemotherapeutic
combinations or other combinations with
targeted therapies could not demonstrate
superior overall survival compared to
gemcitabine (23). If the first line therapy fails,
second line treatment should be initiated,

particularly if the patient presents with good
performance status. Best evidence so far exists
for the combination of 5-FU and oxaliplatin (24).

Adjuvant/additive treatment

After RO- or R1 resection of pancreatic cancer,
adjuvant/additive chemotherapy should be
performed in patients with Eastern Cooperative
Oncology Group (ECOG) performance status
0-2 regardless of age. For ECOG stage 3, the
decision for adjuvant chemotherapy should be
taken individually. Standard of care is
gemcitabine given for 6 months (25). Treatment
with 5-FU is also an option (26). Adjuvant
therapy improves the disease free survival and
overall survival of patients after surgery for
pancreatic cancer. Therapy should be started
within 6 weeks postoperatively. Following
RO-resection, there is currently no indication for
an adjuvant or additive radiochemotherapy
except in clinical trials.

Treatment of pancreatic cancer in Iran

Little is known about the current state of
different therapeutic approaches to pancreatic
cancer in Iran. Up to now, the NCR does not
collect the data on the treatment options offered
to the patients in different hospitals or the
number of hospitals providing chemotherapy for
patients with pancreatic cancer. Currently, there
is no specialized center for treatment of
pancreatic cancer in Iran. The comparatively
low incidence of pancreatic cancer in Iran and
pancreatic cancer being only the 13th cause of
cancer deaths are likely to be the main reasons
for this shortcoming. However, taking into
account that ageing and cigarette smoking are
two major risk factors for pancreatic cancer and
considering the fact that Iran is facing a phase
of increase in both of these risk factors, a
significant increase in the incidence of
pancreatic cancer in Iran in near future is
predictable. In order to overcome the burden of
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pancreatic cancer in future, planning national
based integrated and multidisciplinary programs
in the fields of both cancer registry and cancer
diagnosis and treatment could be a good way
forward to meet these challenges.

CONCLUSION

In this paper, we aimed at providing a
comprehensive overview on pancreatic cancer
in the Islamic Republic of Iran as well as a short
review on evidence-based current diagnosis and
treatment of this disease. Compared to western
countries, pancreatic cancer has a relatively low
incidence in Iran but is similarly associated with
a dismal prognosis. The risk factors of the
disease are not extensively studied in Iran.
However, as Figure 1 shows, similar to the
western countries pancreatic cancer is a disease
of advanced age, rarely diagnosed before the
fifth decade in Iran and most of the patients are
older than 60 at the time of diagnosis. The
analysis of the spatial spread of the pancreatic
cancer in Mazandaran and Golestan, two
provinces in the Caspian Sea region in the north
of Iran, which comprise a low incidence of
pancreatic cancer, showed that the disease,
unlike other gastrointestinal tract cancers, does
not exhibit high incidence clusters in the region
(27). Although the significance of hereditary
pancreatic cancer is not clearly discussed in Iran,
the incidence of the disease in some young
patients suggests a possible role of genetic
defects in some patients with pancreatic cancer
in Iran. The relatively high prevalence of
consanguineous marriages in Iran may suggest a
possible role for aggregated genetic defects in
these young patients. In the recent years, as our
knowledge about the molecular and cellular
pathology of the pancreatic cancer has
progressed, and many agents including
anti-EGFR, anti-VEGF, and immunotherapeutic
agents have been applied for the treatment of the
disease, there is increasing hope to improve
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survival of patients with pancreatic cancer.
However, surgery remains the only curative
approach and further research is paramount to
identify novel diagnostic and predictive
biomarkers for early diagnosis and treatment
stratification. Improvement in care for patients
with pancreatic cancer is not only dependent on
new treatment modalities, but also on a change
in the overall approach to cancer diagnosis and
treatment. Pancreatic cancer requires an
interdisciplinary approach which involves
surgery, pathology, radiology, gastroenterology,
oncology, and palliative care provided in
dedicated, specialized centers.
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