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Abstract

The history of human and animal cancers date back to antiquity. The earliest written document on cancer appeared on Egyptian papyrus.
For centuries, the theory of “four humors” was the primary hypothesis that explained the cause for cancer. Finally, in the 19" century a
new era began with the detection of the cellular origin of cancer; in due course, the nature of this lethal disease was better recognized and
led to further achievements in cancer treatment. During the 20" century researchers investigated several risk factors for cancer such as
tobacco smoking and environmental chemicals, in addition to the carcinogenic role of certain viruses, occupational association of cancer,
its relationship with certain hormones and dietary habits, and the genetic basis of cancer. These investigations resulted in more efficient
cancer management. After the advent of radiotherapy and chemotherapy as two complementary therapeutic modalities to surgery, the
campaign against cancer has improved. However, cancer remains a major health challenge that accounts for substantial morbidity and
mortality worldwide. The present paper briefly reviews the history of cancer in Iran, particularly during the last decades of the 20™ century.
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Introduction

he word ‘cancer’ is often used synonymously with carci-
T noma which is derived from Latin and is defined as ‘crab’.*
For centuries, physicians have believed that cancer is an
abnormal growth resembling a crab that invades and destroys the
involved tissues.? Evidence of various diseases, including cancer,
has been shown in the ancient world; paleo-oncologic investiga-
tions hinted at cancer in animal fossils, ancient human remains
and their ancestors.®* The oldest written document on cancer, the
Edwin-Smith papyrus has been traced back to ancient Egypt in
1600 B.C.5Hippocrates (460-375 B.C.) believed in the theory of
“four humors” (black bile, yellow bile, phlegm, blood). He pre-
sumed that cancer resulted from a humoral imbalance and exces-
sive black bile.® In addition, Hippocrates appeared to have clini-
cally described the first case of breast cancer.” Subsequently, Ga-
len in the 2" century C.E. explained the development of cancer
according to the humoral theory.® Galen’s medical idea of cancer
governed medicine for over 15 centuries.®
From ancient times, various cancer treatment modalities that
included cauterization and administration of herbal drugs and
specific preparations have been used, however they were of little
benefit.

Global background of cancer management in re-
cent centuries

The first occupational malignant tumor described was scrotal
cancer in the 18" century when Percivall Pott (1714-1788), an
English surgeon, explained the high risk of scrotal cancer among
chimney sweepers in London. These young workers who cleaned
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chimneys were continuously exposed to ash and soot.’® Later
several epidemiological studies demonstrated that certain occu-
pational exposures might lead to cancer development in specific
body organs. For instance, in 1968, Acheson et al. from England
reported that prolonged wood dust exposure increased the risk of
nasal carcinoma in woodworkers in the furniture industry.t*

In 1863, a German physician named Rudolph Carl Virchow
(1821-1902) was the first to describe the cellular origin of cancer.
In 1899, Stephen Paget (1855-1926), an English surgeon, pro-
posed the ‘seed and soil theory’ to illustrate the metastatic nature
of breast cancer. Subsequently, in 1911 the American pathologist,
Dr. Peyton Rous (1879-1970) discovered the role of viruses in
avian cancer. In 1914, Theodor Heinrich Boveri (1862-1915), a
German biologist described the role of chromosomal mutations
in cancer.*

Other discoveries indirectly had a positive impact on cancer
management and included the following®®:

o Marie (1867-1934) and Pierre Curie (1859-1906) dis-
covered radium in 1895, which became the basis for application
of radiotherapy in cancer patients.

o In 1896, George Beatson (1848-1933), a British phy-
sician showed that growth of breast cancer in women could be
stopped by a bilateral oophorectomy. His discovery confirmed
that cancer cells could be influenced by certain hormonal factors,
which led to the idea of endocrine ablation of cancer.

o In 1898, William Bradley Coley (1862-1936), the
American pioneer of cancer immunotherapy suggested a treat-
ment modality based on provoking an immune response to a ster-
ilized bacterial extract in cases of lymphoma and sarcoma.

° In the 1940s, for the first time, nitrogen mustard and
antifolate were used as chemotherapy agents in the treatment of
cancer. However, true success in cancer chemotherapy occurred
after World War 11,* both in humans and in the field of veterinary
medicine.”®

o An important cytokine, tumor necrosis factor, was de-
tected in the 1960s and improved the concept of cancer-related
inflammation. Then in 1984, for the first time, Aggarwal and co-
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workers isolated two cytotoxic factors.16%

However, despite these efforts and according to a report by the
World Health Organization (WHO), cancer remains a major cause
of death worldwide. In 2008 there were 7.6 million deaths (ap-
proximately 13% of all deaths). In addition, approximately 70%
of all cancer deaths in 2008 occurred in countries of low and mid-
dle-income status. WHO has estimated that cancer mortality con-
tinues to increase globally; in 2030, cancer mortality will reach
approximately 13.1 million.®

On occasion of 200th Anniversary of the foundation of the New
England Journal of Medicine in 2012, DeVita and Rosenberg
wrote a comprehensive paper entitled “Two Hundred Years of
Cancer Research” and the authors concluded that “the overview
of 200 years of the cancer field provides support for the principle
of the value of patience and investment in research”.?

History of cancer in Iran

To the best of the authors” knowledge, there is no informative
data regarding the occurrence of cancer in ancient Iran. However,
according to Hajdu, cancer treatment dates back to 2000 B.C. In
ancient times in Sumer (a historical region in southern Mesopota-
mia), China, India, Egypt, and Persia, cancer was treated by sev-
eral herbal and mineral perpetrations that included iron, arsenic
and mercury.®®

The Persian physicians were familiar with cancer. Ali ibn Sahl-e
Rabban Tabari (838-870 C.E.) in his book, “Firdous al-Hekmah”
(Paradise of Wisdom) mentioned cancer, as did Ali ibn Abbas
Majusi Ahvazi (10" century C.E.) or Haly Abbas in the West, in
his book entitled “Tebb Maleki” (Royal Medicine). The latter dis-
cussed cancer as “a hard and solid swelling which is rarely treat-
able by medications and should be removed by surgical knife.”
Ahvazi has mentioned that cancer is more commonly observed
in a woman’s uterus and breasts. He has also suggested complete
resection of breast cancer and pointed out that incomplete resec-
tion may led to abscess formation, ulceration and bleeding. Ah-
vazi also recommended antimony as treatment for cancer.’ Razi
(865-925 C.E.) or Rhazes wrote about cancer and its treatment
in his book, “al-Hawi”.?* Ibn-Sina or Avicenna (980-1037 C.E.)
in his “Canon of Medicine” mentioned various types of cancers
that included cancers of the nose, eyes, tongue, uterus and liver.
He believed that cancer was more common in the autumn and
resulted from excessive humors.?? It has been said that Avicenna
was the first physician who referred to esophageal cancer.® Ismail
Jorjani (1040-1136 C.E.), in “Zakhireh-ye Kharazmshahi” (Trea-
sure of Kharazm Shah), discussed cancer?*and also described the
symptoms of esophageal cancer.?

Historically, various cancer treatments were popular in Iran. The
four Persian medical books, “al-Havi”, “Qanun fi-Tibb”, “Makh-
zan-o-al-advieh” and “Ekhtiyarat-e Badi’i” (written in 1368 C.E.)
mentioned 201 herbal medicines, 47 drugs of animal origin, and
28 mineral medications to treat cancer and cancerous-like le-
sions.®

Academic publications on cancer in Iran during
the 19" and 20" centuries

After the establishment of the first modern higher educational

center, the Dar al-Fonun School in 1851, modern medical con-
cepts were gradually propagated. In addition several books were
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translated from European resources and published in Iran.? Dr.
Louis John Schlimmer (1819-1881); a medical teacher of the Dar
al-Fonun School wrote several medical books that included con-
cepts of pathology in addition to a Persian-French medical diction-
ary, “Terminologie Medico-Pharmaceutique et Anthropologique
Francaise-Persane”. The latter was published in Tehran in 1874.7
He described the word cancer in his dictionary (Figure 1).

. ) I -

CANCER astacus , — Fr : Ecrévisse . — angl : Lobster. — all :
Keabbe - wie 5 Khértchénk®,— Générale aux bords des sources dreau douce
miis détestée des persans comme immoade; tout de méme lours médecins se
setvent des concrétions calcaires contenues dans 'estomac de ces crustacées
comme nous le verrons & ['article Oculi Cancrorum

CANCER de la langue.— angl: Cancer of the tongue. — all: Zungen-
keebs,— obj oW~ Strethané zdbané,

CAMCER de la matrice,— angl: Cancer of the womb.— all: Gebirmut-
terkeebs.— gy gl o~ Sﬂ?{“ﬁm

CANCER des ramonneurs.— angl: Soot-wart; Cancer of chimney-swee-
pets.— all: Hodenkrebs.— Jbs ol o Sn!_r:r_}ﬂ:.dnkhm_i,

CANCER du Sein.- angl: Cancer of the breast- all: Brustdeisenkrebs

9 W e Strethane sod-yé,

Figure 1. The word “cancer” in Schlimmer’s medical dictionary, 1874.

After the establishment of Tehran University School of Medi-
cine in 1934 academic investigations on various medical fields
and cancer began. Dr. Mostafa Habibi-Golpayegani (1904-1948)
was a pioneer Professor of modern Pathology in Iran who pub-
lished a paper on the diagnosis of breast cancer by the transil-
lumination technique in 1943 (Figure 2). In subsequent years, he
studied other malignancies such as Hodgkin’s disease, leukemia,
rhabdomyoma and sweat gland carcinoma.?®

Figure 2. Left) The first page of Dr. Habib-Golpaygani’s paper on the di-
agnosis of breast cancer by the transillumination technique, published in
1943 in “Nameh-ye Mahaneh-ye Daneshkadeh-ye Pezeshki” (the Monthly
Letter of the School of Medicine). Right) Dr. Habibi-Golpayegani.

Professor Charles Oberling (1895-1960), the renowned French
pathologist who was appointed as Dean of Tehran University
School of Medicine in 1939 published a book entitled “The Rid-
dle of Cancer” in 1942, which was translated into English in 1952.
In his book he described the possible role of viruses in the devel-
opment of certain human cancers, which was initially proposed by
Amédée Borrel in France (1867-1936) in 1903.2%-%

Later, Dr. Kamal Armin (1914-1995), Professor of Pathology at
the Tehran University School of Medicine published several pa-



pers on cancer. In 1949 he published a paper on gastric sarcoma.
In addition he wrote a two volume book entitled “Sartan Shenasi”
(Recognition of Cancer) which was published by Tehran Univer-
sity in 1955 and 1958 (Figure 3).

Ul

Figure 3. Right) Dr. Kamal Armin. Middle. Dr. Armin wrote several papers
on cancer, which included a case report of gastric sarcoma published in
1949 in “Nameh-ye Mahaneh-ye Daneshkadeh-ye Pezeshki” (The Month-
ly Letter of the School of Medicine). Left) Image of the book, “Sartan She-
nasi” (Recognition of Cancer) that was authored by Dr. Armin. This book
was published in two volumes by Tehran University in 1955 and 1958.

Dr. Hossein Rahmatin (b. 1912), Professor of Pathology at
Tehran University School of Medicine translated the “Riddle of
Cancer” that was authored by Professor Charles Oberling into
Persian. It was published in 1948 under the name, “Moamay-e
Saratan”.®? Dr. Rahmatin also published a paper on leukemia in
1949 (Figure 4).

Figure 4. A paper written on childhood leukemia by Dr. H. Rahmatin
published in “Nameh-ye Mahaneh-ye Daneshkadeh-ye Pezeshki” (The
Monthly Letter of the School of Medicine), 1949.

During that time, other physicians wrote their observations of
cancer in Iran. For example, Dr. Jahanshah Saleh (1904-1996), a
graduate of obstetrics and gynecology from Columbia University
and member of the faculty of Tehran University School of Medi-
cine published a book in Persian entitled “My Observations on
Cancer in Iran and its Treatment by Radium”. In addition, Dr.
Mohammad Gharib (1909-1975), Professor of Pediatrics wrote a
Persian paper on childhood leukemia in 1949.
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Figure 5. A paper published on childhood leukemia by Dr. Mohammad
Gharib in 1949, published in “Nameh-ye Mahaneh-ye Daneshkadeh-ye
Pezeshki” (The Monthly Letter of the School of Medicine).

During the 1960s and 70s, numerous scientific papers on cancer,
mostly in French and English, were reported by Iranian investiga-
tors. Dr. Rahmatin wrote a paper on programs and implications of
the campaign against cancer in Iran that was published in 1965.%
Dr. Abdulla Habibi, a pathologist at Tehran University School of
Medicine and pioneer in cancer data reporting in Iran, published
several papers on cancer, including: ‘Cancer in Iran: Statistical
Data for the Most Frequent Forms’ (1962); Cancer in Iran: A Sur-
vey of the Most Common Cases’ (1965); ‘Survey on the Most
Common Cancers in Iran’ (1970); ‘Cancer in Iran, Statistical Re-
view on 28000 Cases’ (1970).%-%

In addition, specific cancers were slowly evaluated for which the
results have been reported. In 1958, a case of childhood thyroid
cancer was published by K. Armin, M. Sadgadi, and M. Bahadori;
in 1960, a paper entitled ‘A Study of Carcinoma of the Esophagus
in Iran” was published by S. A. Sarkissian, in 1964 M. Jahromi, D.
Azizi, and M. Bahadori published an article on testicular malig-
nancy in Iran, and in 1965 another study entitled ‘Thyroid Cancer
in Iran” was published by R. Boulvin and M. Chahinfar.*%4

Investigators from other Iranian medical schools, in addition
to the Tehran University School of Medicine, researched vari-
ous aspects of cancers. In Isfahan Dr. Parviz Dabiri (1921-2012),
Professor of Pathology, examined malignant diseases such as
lymphoma, bladder, breast and esophageal carcinomas. Dr. Dabi-
ri wrote, “Pathology of Tumors” (in 40 volumes), of which six
volumes that included pathology of tumors of the lungs, prostate,
bladder, thyroid, kidneys, bones and joints have been published.*

During the 1970s several papers on cancer were published by
physicians at the Shiraz University School of Medical Sciences.
These papers included ‘Primary Lymphoma of the Upper Small
Intestine” (K. Nasr, P. Haghighi, K. Bakhshandeh, M. Haghsh-
enas, 1970); ‘Gastrointestinal Cancer in Iran” (P. Haghighi, K.
Nasr, 1971); “‘Cancer in Southern Iran’ (P. Haghighi, et al., 1971);
‘Intestinal Lymphoma and Sprue’ (W. Dutz, S. Asvadi, S. Sadri,
E. Kohout, 1971); “‘Cancer Survey in Southern Iran with Special
Reference to Gastrointestinal Neoplasms’ (A. A. Barekat, F. Saidi,
W. Dutz, 1971); Clubbing and Osteoarthropathy Associated with
Primary Upper Small Intestinal Lymphoma’; (K. Bakhshandeh, K.
Nasr, P. Haghighi, M. Haghshenas, 1971); ‘Leukemia in Southern
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Iran’ (E. A. Mahallatee, 1972); ‘Primary Upper Small Intestinal
Lymphoma’ (P. Haghighi, K. Nasr, 1973); ‘Childhood Cancer in
Southern Iran’ (P. Haghighi, et al., 1974); ‘Primary Upper Small-
intestinal Lymphoma, a Report of 40 Cases from Iran’ (K. Nasr, et
al., 1976); ‘Colorectal Polyps and Carcinoma in Southern Iran’ (P.
Haghighi, et al., 1977); “‘Childhood Lymphoma in Southern Iran’
(P. Haghighi, 1979); and ‘Roentgenologic Observations in Small
Bowel Lymphoma’ (K. Vessal, W. Dutz, E. Kohout, 1980).4*%

Cancer Institute of Iran

The late Dr. Mostafa Habibi-Golpayegani was the first physician
who suggested the foundation of a cancer institute in Iran in 1946.
Then, three years later in 1949, a contract was signed between the
authorities of the former Red Lion and Sun Society (currently the
Red Crescent Society) and Tehran University to establish a hospi-
tal for cancer patients (Figure 6).%
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Figure 6. News of the contract to establish a hospital for cancer patients in
“Nameh-ye Mahaneh-ye Daneshkadeh-ye Pezeshki” (The Monthly Letter
of the School of Medicine), 1949.

Accordingly, the hospital for cancer patients was inaugurated in
1955. It was constructed in the eastern part of the Hezar Takhtet-e
Khabi Hospital and the first cobalt unit in Iran was used to treat
patients. The hospital was supervised by the former Red Lion
and Sun Society (currently the Red Crescent Society). In 1957,
the hospital’s departments that included the Surgery, Radiology,
Laboratory, and Pathology departments as well as the Outpatient
Clinic were established. Then, in 1958, a project to establish a
‘Cancer Research Institute’ was approved by the officials. In
1966, the Red Lion and Sun Society transferred the supervision of
the hospital to the Tehran University School of Medicine; in 1970,
the Cancer Research Institute and hospital were integrated, which
resulted in the establishment of the Cancer Institute of Iran (Fig-
ure 7).% Since that time, this institute has served as an influential
research and educational center in Iran.

A History of Cancer in Iran

Figure 7. Cancer Institute of Iran. Source: http://crc.tums.ac.ir (Accessed
20.2.2013).

Three physicians had a prominent role in the establishment and
development of the Cancer Institute of Iran, Dr. Abbas Maleki
(Professor of Radiotherapy, Figure 8), Dr. Hossein Rahmatin
(Professor of Pathology, Figure 8- A) and Dr. Hassan Hashemian
(Professor of Surgery, Figure 8-B). The first Director of the Cancer
Institute was Dr. Rahmatin, but in 1970 Dr. Abdulla Habibi (Pro-
fessor of Pathology, Figure 9-C) became its Director. Following
Dr. Habibi, Dr. Yahya Diba became the Cancer Institute’s director.

Figure 8. Dr. Abbas Maleki.

Dr. Hassan Hashemian (born in Kashan) was a trained surgeon
from England who returned to Iran in 1956. He was a pioneer sur-
geon who worked at the hospital for cancer patients at the Cancer
Institute. He trained several surgeons who were experts in cancer
surgery.*® Dr. Hashemian and his co-workers published a paper on

Figure 9. A) Dr. Hossein Rahmatin. B) Dr. Hassan Hashemian. C) Dr. Abdulla Habibi.
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esophageal cancer in Iran in 1965.%°

In 1961, when the Pathology Laboratory of the Cancer Institute
was incorporated into the Department of Pathology of Tehran Uni-
versity School of Medicine, Dr. Armin was appointed as Chair.
Dr. Seyed Abdul Mahmood Zia Shamsa (1922-1999) (Figure 10),
Professor of Pathology at Tehran Medical School worked at the
Pathology Department of the Cancer Institute for four decades.
He was a founding member of the ‘Iranian Society for Helping

Cancer Victims™.%°
II 1
=+ 3

Figure 10. Dr. Seyed Abdul Mahmood Zia Shamsa
Other pioneer radiotherapists and oncologists

Dr. Seyed Hossein Mortazavi, Professor of Clinical Oncology at
the former National University (now Shahid Beheshti University)
and Director of the Radiotherapy Department between 1972 and
2002 established a Department of Radiotherapy at Jorjani Hos-
pital, Tehran in 1972.5! At that time, Dr. Rooshan and Dr. Shah
Mohammadi, both at the Ministry of Health, were involved in the
campaign against cancer. Dr. Kamal ad-Din Dehshiri (b.1928), a
Professor of Radiotherapy at Tehran University School of Medi-
cine established the radiotherapy specialty at this university.®?

After the establishment of a Radiotherapy Department at Tehran
University School of Medicine and the former National Univer-
sity, a Radiotherapy Department was also established at Shiraz
University School of Medical Sciences. In Southern Iran, the first
cobalt-60 unit began treating patients in 1961 at Nemazi Hospi-
tal in Shiraz. It was initially supervised by two radiologists, Dr.
Manouchehr Zarrabi and Dr. Khajavi where a few cancer patients
were treated each day. Then, between 1971 and 1974, Dr. S. H.
Mortazavi treated the cancer patients with the cobalt-60. After-
wards, in 1974, Dr. Heshmatulla Toosi, a graduate of radiotherapy
from Switzerland was employed as full-time faculty where he
treated approximately 20 cancer patients each day.%

Other activities

The “National Association against Cancer’ was founded in 1967.
Dr. Rahmatin was appointed its president. In 1976, to promote
public awareness on cancer, a stamp was issued on the occasion
of Cancer Week.% Its motto was ‘on time diagnosis and proper
treatment, save lives’, a fact that is still true after more than three
decades (Figure 11).%

M. H. Azizi, M. Bahadori, F. Azizi

Figure 11. A stamp issued on the ossasion of cancer week, 1976.%
Cancer registry

The history of a formal cancer registry, worldwide, dates to 1927
when it was initiated in Hamburg and subsequently continued in
New York (1940), Connecticut (1941), and Denmark (1942).%

As previously mentioned, cancer data reporting in Iran began in
1960 by Dr. Abdulla Habibi, a pathologist employed at the Can-
cer Institute of Iran. In due course, the cancer data of the Caspian
Littoral (1969) and Fars Province (1976) were reported.®” An ab-
normally high prevalence of esophageal cancer was noticed in the
Caspian Littoral of Iran.®

In 1985 cancer registration at the national level was approved by
the Parliament. However, it practically began from 2000 when the
authorities of the Ministry of Health invited several pathologists
from the medical universities of Tehran, Shahid Beheshti, Shiraz,
Isfahan, Mashhad and Tabriz. Afterwards, the national cancer
rates were recorded and the National Cancer Registration Report
was published annually by the Cancer Control Office of the Min-
istry of Health and Medical Education (Figure 12).

[NationallCancer|R

Isoncs Qu S

Figure 12. Annual Iranian National Cancer Registration Report, 2004.

The Society to Support Children Suffering from
Cancer (MAHAK)

It was founded in Tehran as non-governmental charity medi-

cal organization in 1991 to support children suffering from can-
cer and in the past two decades has been successful in fighting
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against childhood cancers and managed around 18,000 patients.*®
Dr. Parvaneh Vossough (born in Tafresh in 1936, passed away in
Tehran in 2013), who continued her medical training in USA after
graduating from Tehran School of Medicine and became the Pro-
fessor of Pediatric Hematology and Oncology (Figure 13) at Iran
University of Medical Sciences and was the Head of the Board
of Trustees of the Society to Support Children Suffering from
Cancer (MAHAK). She was a pioneer physician who saved the
lives of numerous children and devoted over 50 years of her life to
management of children with cancer. She passed away in Tehran
at the age 78.7° Dr. Vossough was a great researcher and published
more than 100 informative papers on childhood cancers in Iran.

P \:;:'[f"ri‘d~t9"-’\_j}j, H O

Figure 13. Professor Parvaneh Vossough and her signature.™
Academic cancer research centers

In recent year several academic cancer research centers are
founded in Iran. These centers are as following:

° Cancer Research Center affiliated with Tehran Univer-
sity of Medical Sciences; a sub division of the Cancer Institute of
Iran has been conducted more than 200 research project on cancer
and reported over 260 papers so far. It also publishes a quarterly
journal entitled “Basic and Clinical Cancer Research.™

° Cancer Research Center affiliated with Shahid Beheshti
University of Medical Sciences, founded in 2006.7
° Shiraz Institute for Cancer Research established in June

1998, affiliated with Shiraz Medical School and consisted of six
research groups and two out-patient clinics on breast and prostate
cancers.”

o Cancer Research Center, Ahvaz, Jundishapur University
of Medical Sciences.”
o Cancer Research Center, Mashhad University of Medi-

cal Sciences.™

The Iranian Cancer Research Network affiliated with the Minis-
try of Health and Medical Education conducts researches on can-
cer and its main mission is controlling cancer in Iran.™

Foundation of new cancer hospitals

In recent years, new cancer hospitals are established including
Omid Hospital in Mashhad, Amir Oncology Hospital in Shiraz
and Milad Hospital in Isfahan.

Omid Hospital in Mashhad, established prior to the Islamic
Revolution of 1979 by pious charities, then in 1979 its supervi-
sion was transferred to the Ministry of Health and it is currently
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affiliated with the Mashhad University of Medical Sciences. It has
chemotherapy, radiotherapy and surgery departments and offers
monthly proper out-patient health care to around 8000 adult can-
cer patients (Figure 15).”

Figure 15. Omid Hospital in Mashhad, Khorasan Province.’™

Amir Oncology Hospital in Shiraz (Figure 16) is founded by an
endowment of 150 billion Rials by a generous lady, Mrs. Zahra
Saadat (Figure 17).7%%The hospital is supervised by Shiraz Uni-
versity of Medical Sciences.®

Figure 16. Amir Oncology Hospital, Shiraz.®

Figure 17. Mrs. Zahra Saadat, the founder of Amir Oncology Hospital, Shiraz.”

History of cancer research; the example of sci-
entific investigations on esophageal cancer epi-
demiology in Northeastern Iran

One of the most important aspects of cancer in Iran is the report-
ed very high incidence of esophageal cancer in its Northeastern
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Figure 18. Position of Iran in the Central Asian Esophageal Cancer Belt.

Caspian Sea

Furkmenistan

Figurel9. Age-standardized incidence rates /100,000 of esophageal cancer in men/women according to the data of the Cas-

pian Littoral Cancer Registry, 1970.

regions. In Gonbad district, the reported rate of esophageal cancer
was shown to be one of the highest rate of any cancer reported
anywhere in the world. Following is the history of this important
epidemiologic finding and what have been done up to now.

Early epidemiological studies

The esophageal cancer geographic distribution in Iran has wide
variations within relatively small areas. Despite limited accu-
rate data based on cancer registry information, very high rates of
esophageal cancer (over 50/100,000) have been reported for both
genders from Northern Iran, the provinces of North-Central China
8 in certain areas of Kazakhstan and among native Siberians.®
The aforementioned populations are part of a “Central Asian
Esophageal Cancer Belt” (Figure 18 It is unclear whether these
extremely high rates are due to a common risk factor, neverthe-
less, one possibility is that very high rates of esophageal cancer
are associated with several factors including: a diet severely defi-
cient in fruits and vegetables, a mucosal injury due to consump-
tion of very hot beverages, and intense carcinogen exposure from
lifestyle factors such as opium consumption. This hypothesis is
however untested.

The earliest reports on high incidence of esophageal can-
cer in the northern Iran date back to the mid-1960s and early
1970s.47353844 These reports revealed the frequency of the disease
in many young patients, a high proportion of squamous cell car-
cinomas and a slight female predominance. In due course, in or-
der to investigate this finding in more detail, a population-based
cancer registry was established in 1969, as a joint effort between

Tehran University and the International Agency for Research on
Cancer (IARC), in the city of Babol in Mazandaran province, on
the eastern side of the Caspian Littoral. This was subsequently
extended to the western province of Gilan and the neighbor-
ing city of Ardabil in the southwest of the Caspian Sea in 1970
(Figure 19). Initial results from this cancer registry emphasized
the very high incidence of esophageal cancer in the eastern por-
tion of Mazandaran province, close to Turkmenistan (Gonbad
and Gorgan districts, now Golestan province), particularly in the
semi-desert plain settled mainly by people of Turkmen ethnicity,
with incidence rates of 109/100,000 among men and 174/100,000
among women. % Sharp changes in the incidence of esophageal
cancer were evident between regions only a few hundred kilo-
meters apart. The incidence dropped to 15/100,000 for men and
5.5/100,000 for women in Gilan, 300 miles to the west.

Detailed dietary, social and lifestyle habits of 3,800 people in
38 randomly selected villages were studied.®*® This was sup-
plemented by an extensive 5-day study of 6 randomly selected
households in each of the 38 villages. Food and water samples
were also collected to determine the level of selected carcinogens
in food items and of nitrate and nitrite in the water. The factors
which appeared to be prevalent in villages in the high-risk region
included:

e \ery low intake of fresh fruits and vegetables

e High frequency of opium usage, in particular in the form of
‘sukhteh’

e Hot tea consumption

® Chewing of ‘nass’ (confined to males)

e Preservation of meat by salting and sun-drying
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e Consumption of bread as the staple food

e Consumption of sheep’s milk and yogurt

e Use of sesame oil for cooking

® Manufacture of carpets (confined to women)

‘Sukhteh’ is prepared by boiling and filtering opium and it is
usually ingested rather than smoked, resulting in significant expo-
sure to carcinogenic pyrolysis products including polycyclic aro-
matic hydrocarbons (PAHSs) of the digestive tract. Opium is nor-
mally smoked in Iran, although preparing and ingesting sukhteh
is a more efficient method of opium consumption than smoking
it, and given the relative poverty of the Turkmen people explains
why it is traditionally prevalent in this region. *“Nass’ is a tobacco
product which is traditionally mixed with lime and ash, and is
chewed.

These potential risk factors were subsequently tested in a case-
control study involving 344 cases of esophageal cancer, recruited
between 1975 and 1976, and 688 randomly selected controls
matched on age, sex and place of residence.® No association was
identified between consumption of sheep’s milk or yogurt, use
of sesame oil, chewing of nass, making of carpets, and preserva-
tion by salting and sun-drying. Strong associations were however
found between esophageal cancer and self-reported low intake of
various fresh fruits and vegetables as well as self-reported con-
sumption of hot tea.

As opium is commonly used as a pain-relieving medication
among the Turkmen population, and is likely to be especially
common among cancer patients, it was not possible to investigate
the carcinogenic effect of opium consumption in this case-control
study. Furthermore, questioning on past use is of uncertain va-
lidity, as reporting of past use may be differential between cases
and controls. Opium use has however been reported to correlate
strongly within households.®” and a second case-control study was
designed to specifically test the hypothesis of opium use, by com-
paring members of households living with a case of esophageal
cancer to members of control households in the same village. %
The study initially planned to include 200 case-control house-
holds. However, after 41 household pairs had been recruited, civil
disturbances related to Iran’s political events in 1979 led to the
study being halted. Based on this limited number of samples, re-
cent opium use, as measured in urine samples, was more common
in members of case households compared to control households,
although the confidence interval was wide (odds ratio 2.1, 95%
confidence interval 0.7-6.5).

Recent epidemiological studies

In order to verify the previously recorded high incidence rates
of esophageal cancer rates from the 1970s, a balloon cytology
screening was carried out in 1996 among 4,192 adults from three
villages in the high-risk Turkmen area-Iran . Esophagoscopy was
conducted on 183 patients with abnormal cytological findings, re-
sulting in the finding of 3 squamous cell cancers corresponding to
an estimated prevalence of between 48 and 72/100,000. During
a 12-month active surveillance of all 4192 adults, 14 new cases
were identified with clinically advanced esophageal squamous
cell carcinoma, resulting in an estimated age-standardized inci-
dence rate of 144/100,000 for men and 49/100,000 among wom-
en. Although based on a small sample size, this study confirmed
that the very high incidence of esophageal cancer reported in the
1970s was still present. A possible role of human papillomavirus
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(HPV) in explaining the higher rates of esophageal carcinoma is
also apparent from a recent study conducted in the Turkmen Plain.
Among 85 cases, HPV-16 was detected in 54.7% of esophageal
squamous cell tumor samples, while HPV-18 was found in 4.8%,
HPV-6 in 14.3%, HPV-66 in 7.1% and HPV-52 in 4.8%; 14.3% of
samples were positive for more than one type of HPV.

In 2000, the Digestive Disease Research Center (DDRC) of
Tehran University of Medical Sciences continued to build on this
effort by establishing Atrak Clinic, a referral clinic for upper gas-
trointestinal tract diseases in Gonbad, one of the major cities of
Golestan Province, and began collaborations with several interna-
tional cancer research groups, including the U.S. National Cancer
Institute, IARC, Karolinska Institute, the University of Toronto,
and Cambridge University. These collaborations are currently in-
volved in a wide range of studies, including cancer surveillance
and cancer registry program, a case-control study, a cohort study;,
and a number of genetic and molecular epidemiologic studies.
Thus far several reports have been published based on pilot stud-
ies for these case-control, cohort, and cancer surveillance projects,
and more recently few full-scale studies have been completed. In
addition to DDRC, several other Iranian groups have recently
conducted smaller etiologic studies.

The first important finding of DDRC during reexamined inci-
dence rates was the marked decline in the rate of esophageal can-
cer in Golestan Province in Northern Iran. These studies have
shown that the male to female ratio is still close to one and the
majority of cancers are still of the squamous type. Rates are still
high, but they seem to have declined considerably in the past 30
years, perhaps to half of what they were in the past. Lower esoph-
ageal cancer rates may partly be due to misclassification of gastric
cardia cancer cases as lower esophageal cancer cases in the older
studies. In the 1960s and early 1970s, the majority of the cases
were diagnosed by history and physical examination and/or radio-
logic findings. Since both cardia cancers and esophageal cancers
cause dysphagia, and the radiologic features can be similar, it is
possible that some cardia cancers were misclassified as esopha-
geal cancers. Consistent with this possibility, gastric cancer rates
have slightly increased in the most recent studies. Nevertheless,
there is little doubt that there has been a significant real reduc-
tion in esophageal cancer rates, which probably reflects the highly
improved socioeconomic status in Gonbad City and the rest of
Golestan Province. Of interest, in Cixian County, a high-risk area
in China, esophageal cancer rates also decreased at a much lower
pace from 1974 to 1996 which may indicate a lower rate of socio-
economic change in this area during the study period.*
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Erratum

In the December issue of Archives of Iranian Medicine, Vol. 15, No. 12, 2012, in the article
entitled “Correlation of Quality of Life with Gastroesophageal Reflux Disease among Qashqai
Nomads in Iran”, the correct affiliation of one of the authors, Ali Montazeri PhD?, is “Mental
Health Research Group, Health Metrics Research Center, Iranian Institute for Health Sciences




