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ABSTRACT

The prevalence of the different gastrointestinal (GI) cancers, in the
population of northern West Bank, was investigated depending on the
registries of 1000 patients at Al-Watani Hospital — Nablus, during the years
1999-2002. The analysis of the data showed that, while the most frequent
single cancer is breast cancer (18.4%), the incidence frequency of all GI
cancers was (25.5%). The most frequent Gl cancer was liver cancer and
then colorectal cancer followed by stomach, oral cavity and pancreatic
cancers, respectively. Nablus district occupied the first position in the
incidence frequency of GI cancers (47%) followed by Jenin, Tulkarem,
Qalgeelia and Salfeet districts, respectively.

Further investigation of 141 GI cancer cases showed that GI cancers
are more frequent among the older people (55-75 years). This study showed
that liver and stomach cancers were more frequent in males. According to
the place of residence, the results revealed that pancreas, colorectal and oral
cavity cancers arc most frequent in the residents of relugee camps, villages,
and cities, respectively. Morcover, the findings of this study showed that
pancreas and colorectal cancers are more {requent among housewives, liver
cancer 1s more frequent among employees, and stomach and oral cavity

cancers are more frequent among workers,
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As an example of correlations, it was found that the incidence
frequencies of pancreas and colorectal cancers arc higher in smokers.
Furthermore, the results relating the incidence of GI cancers to the presence
of chronic diseases(s) in the family members showed that incidence
frequencies of both colorectal and pancreas cancers arc higher within the
group having family member(s) with chronic disease(s) compared to the
group living with healthy members. The results relating the incidence of GI
cancers to the presence of first degree relative(s) having cancer showed that
incidence frequencics of both colorectal and stomach cancers are higher
within the people having cancer diseased relative(s) compared to the people
with no family history of cancer.

In conclusion, it is clear that the incidence of the different GI cancer
types is not affected equally by the same variables and risk factors.
Consequently, the effect of each variable should be investigated separatcly
for each GI cancer type since extrapolation of the effect of the same risk

factors on all GI cancer types is not always correct.
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CHAPTER 1
INTRODUCTION



Cancer 1s one of the most common life threatening discases, which is
considercd a major world problem since it requires special care and support
especially during the final stages. There are about 9 million new cases and
about 6 million deaths every year about half of which occur in developing
countries. Cancer care includes primary prcvention_, carly diagnosis,

curative treatment and palliative care.

1.1 Cancer Epidemiology and Terminology

Cancer is a group of discases characterized by uncontrolled growth
and spread of abnormal cells. If the growth is not controlled, it can result in
death. Cancer is caused by both external factors (tobacco, chemicals,
radiation, and infectious organisms) and internal factors (inherited mutation,
hormones, immune conditions, mutations that occur from metabolism).
Causal factors may act together or in sequence to initiate or promotc
carcinogenesis. Ten or more years often pass between exposures or
mutations and detectable cancer (ACS, 2002).

The terminology used by physicians and scientists to describe
different types of cancer is highly technical and often complicated. A
tumor, or neoplasm, is any abnormal growth of cells, which may be either

benign or malignant. A benign tumor remains confined to its original
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location. It neither invades surrounding normal tissue nor spread to distant
body sites. A common skin wart is an example of a benign tumor. Since
benign tumor remains localized to their site of origin, they can almost
always completely removed by surgery. Therefore, benign tumors are
generally not life-threatening, except for those that occur in inoperable
locations, such as some brain tumors (Cooper, 1993).

In contrast, a malignant tumor is capable both of invading adjacent
normal tissue and of spreading to other tissues and organs. Only malignant
tumors arc properly called cancer, and it is their ability to invade normal
tissues and spread throughout the body, or metastasize, that makes cancer
so dangerous. Once metastasis has occurred, cancer can no longer be
successfully dealt with by localized treatment such as surgery. The ability
of malignant tumors to invade and metastasize thus constitutes cancer's
principal health hazard (Cooper, 1993).

* There are over one hundred different kinds of cancer, which originate

from different types of normal cells. However, only a few occur frequently.

In fact, cancers of only cleven different sites account for about 80 percent of

all cancers in the United States Table 1.1, and cancers of about thirteen
different sites account for about 80 percent of all cancers in Palestine Table

1.2 (Cooper, 1993; PNCR, 2001).
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Table 1.1. Cancer Cases and Deaths, US, 2002, (ACS, 2002).

Cancer site Cascs/vear %o Deaths/year Yo
Breast 205,000 16 40,000 7
Prostate 189,00 15 30,200 5
Lung & Bronchus 169,400 13 154,900 28
Colorectal 148,300 12 56,600 10
Uterus &Ovary 75,600 6 24,600 4
Lymphomas 60,900 5 25,800 5
Skin 58,300 5 7,600 1
Bladder 56,500 4 12,600 2
Leukemia 30,800 2 21,700 4
Pancreas 30,300 2 29,700 5
Oral Cavity 28,900 2 7,400 1
Total 1,053,000 82% 411,100 74%
All Sites 1,284,900 100% 555,500 100%

Table 1.2. The Most Common Cancer Cases in Palestine in the Years 1998-1999
(PNCR, 2001).

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit

Cancer Site ' Number of Cancer Cases Yo
Breast 454 13
Lymphoma 280 8
Colorectal& Rectum 279 8
Leukemia 276 8
Lung & Bronchus 270 8
Skin 194 6
Bladder 185 5
Uterus & Ovary 168 B S
Prostate 134 4
Brain & Nervous System ¢~ 1311 4
Stomch 129 4
Liver 81 2
Kidney 69 2
Pancreas ol 2
2711 78%%
Total 3474 100%




1.1.1 Cancer Incidence in Palestine

In the years 1998 and 1999, 3474 new cases of cancers were reported
in Palestine; 1742 (50.1%) for male, and 1732 (49.9%) for female. 2283
(65.7%) cases were registered in the West Bank, and 1191 (34.3%) were
registered in Gaza Strip. The crude incidence rate in 1998 for all cancer
cases among Palestinian population was 66.8 per 100,000 populations (71
per 100,000 in the West Bank and 60.5 per 100,000 in Gaza Strip). The
geographical distribution of cancer cases in Northern West Bank for the

years 1998-1999 is shown in Table 1.3 (PNCR, 2001).

Table 1.3. The Geographical Distribution of Cancer Cases in Northern West Bank for
the Years 1998-1999 (PNCR, 2001).

o No. of Cancer _ Incidence Rate

District Incidence (%) | per 100,000 pop.
Cases :
(in 1998)
Nablus 402 43 78
Jenin 258 27 55
Tulkarem 167 18 63
Qalqilia 0l 6.5 43
Salfit 52 5.5 54
Total 940 100

It has been observed that the number of new cancer cases started to
increase gradually from the age of 25 ycars for both sexes (male and

female), till the age of 74 years for male, and 64 for female, when it started
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to decrease for both sexes. The incidence rate according to different age

groups is shown in Table 1.4,

Table 1.4. Cancer Incidence in Palestine According to Different Age Groups in the
Years 1998-1999 (PNCR, 2001).

Age Group Incidence (%)
<14 8.8
15-39 16.8
40-74 59.8
>75 14.5

1.2 Risk of Developing Cancer

Since the occurrence of cancer increases as an individuals ages, most
cases affecting adults begir; in middle age. About 77% of all cancers are
diagnosed at ages 55 and older. Cancer researchers use the word risk in
different ways. Lifetime risk rcfers to the probability that an individual,
over the course of a lifetime, will develop cancer or die from it. In the US,
men have a little less than 1 in 2 lifetime risk of developing cancer; for
women the risk is a little more than 1 in 3. Relative risk is a measure of the
strength of the relationship between risk factors and the particular cancer. It
compares the risk of developing cancer in persons with a certain exposure

or trait to the risk in persons who do not have this exposure or trait. For
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example, male smokers have a 20-fold relative risk of developing lung

cancer compared with nonsmokers. This means that they are about 20 times

more likely to develop lung cancer than nonsmokers. Most relative risks are

not this large. For example, women who have a first-degree (mother, sister,

or daughter) family history of breast cancer have about a 2-fold increased

risk of developing breast cancer compared with women who do not have a

family history. This means that women with a first-degree family history

are about two times more likely to develop breast cancer than women who

do not have a family history of the discase. Some [lactors thought to

influence the development of colorectal cancers are listed in Table 1.5

(ACS, 2002).

Table 1.5. Risk Factors for Colorectal Cancer (ACS, 2002).

Relative Risk

Family history ( first degree relative) 1.8
physical inactivity ( less than 3 hours per week) 1.7
Inflamrrlatory.b.owel diseas? .(physician diagnosed Crohn's disease, 15
ulcerative colitis, or pancolitis

Obesity 1.5

Red meat 1.5
Smoking 1.5 o
Alcohol { more than 1 drink/day) 1.4 o
High vegetable consumption (5 or more serving per day) 0.7

Oral contraceptive use ( 5 or more years of use) 0.7
Estrogen replacement { 5 or more years of use) 0.8
Multivitamins containing folic acid 0.5
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All cancers involve the malfunction of genes that control cell growth
and division. About 5% to 10% of cancers are clearly hereditary, in that an
inherited faulty gene predisposes the person to a very high risk of particular
cancers. The remainders of cancers arc not hereditary, but result (rom
damage to genes (mutations) that occurs throughout our lifetime, either due
to internal factors, such as hormones or the digestion of nutrients within

cells, or external factors, such as tobacco, chemicals, and sunlight.

1.3 Gastrointestinal Cancer

Gastrointestinal (GI) cancer includes those of the colon, rectum
(colorectal), stomach (gastric), esophagus, pancreas, liver and bile duct. In
the United States, (279,500) new GI cancer cases were reported in 2002,
which accounts for 21.7% of all cancer cases from both sexes (ACS, 2002),
and (139,700) deaths from GI cancers, which accounts for 25.1% of all
cancer deaths in USA in 2002 from both sexes. The sccond half of the 20"
century has scen a sharp worldwide decline in both incidence and mortatity
of gastric and colorectal cancers. Despite this, the condition remains the
world’s second leading cause of cancer mortality behind lung cancer. It has

been estimated that there will have been more than 870,000 decaths from
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gastric and colorectal cancers in the year 2000, accounting for
approximately 12% of all cancer deaths (Kelley and Duggan, 2003).

There 1s marked geographic variation in the incidence of gastric
cancer.  International  Agency for  Rescarch on Cancer data for 1996
(Table 1.6) demonstrate age-standardized incidence rates in males ranging
from 95.5/10° in Yamagata, Japan, to 7.5/10° in Whites in the United States.
High-risk areas include China and large parts of central and South America

(Kelley and Duggan, 2003).

Table 1.6. International comparison of age-adjusted incidence rates (/100,000) of gastric
cancer in sclected countrics (ACS, 2002).

Country, region Male Female Ralio
Japan, Yamagata 95.5 40.1 24
Japan, Hiroshima 831 R 23
Korea, Kanwha 659 250 26
Japan, Osaka 65.0 273 2.4
Costa Rica 51,8 227 23
China, Shanghai 46.5 20 22
ftaly. Florence sl 15.9 23
Columbia, Cali KX 19.3 i.7
Peru, Trujillo Al 2.1 1.5
Yugoslavia, Vojvodina 208 9.4 22
Hong Kong 19.4 9.5 20
Germany. Saarland 18.5 4.0 2.1
Naly. Genoa 17.6 R.A 2.1
United Kingdom 6.l 0. 2.6
Spain, Granada 15.5 7.0 2.2
US. SEER" (Black) 14.5 5y 235
Norway 136 O 21
Switzerland, Geneva 12.3 54 23
FFranee, Bas Rhin 122 4y 25
Australit, Viclorin 1.7 44 24
Philippines, Manila H.1 6.4 1.7
Canuada 0.6 4.5 34
Australia, NSW 11 4.2 24
Singapone {Malay) n7 55 1.6
India. Bombay 17 N 20
Thailand, Chiang Mai 7.5 4y 1.5
US. SEER* (While) 1.5 Al 24

Highestlowest ratio 12.7 129
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Gastric cancer has attracted attention from epidemiologic
investigators over recent years, particularly with the emergence of
Helicobacter pylori (H. pylori) as a risk factor for the condition. This has
lead to an improved understanding of the ctiology and pathogencsis ol
gastric cancer and raised the possibility of active prevention of the discasc.
Differences in exposures to H. pylori and range of other environmental
factors probably account for much of the variations seen in the incidence of
gastric cancer over time and between populations (Kelley and Duggan,
2003).

The National Cancer Institute estimates that approximatcly 8.9
million Americans with a history of cancer were alive in 1997. Some of
these individuals were considered cured, while others still had evidence of
cancer and may have been undergoing treatment. About 1,284,900 new
cancer cases were diagnosed in 2002. Since 1990, about 16 million new
cancer cases have been diagnosed. These estimates do not include
carcinoma in situ (noninvasive cancer) of any site except urinary bladder,
and do not include basal and squamous cell skin cancers. More than |
million cases of basal and squamous cell skin cancers arc expected to be
diagnosed this year. The last year (2002) about 555,500 Americans were

expected to die of cancer, more than 1,500 people a day. Cancer is the
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second leading cause of death in the US, exceeded only by heart disease. In

the US, 1 of every 4 dcaths is from cancer.

1.4 Causes of Cancer

Carcinogens may act in two general ways to increase the likelihood
that cancer will develop. Some carcinogens, called initiating agents, react
with DNA to induce mutations, wherecas others, called promoting agents,
stimulate cell proliferation. For example, abnormal hormonal stimulation of
cell proliferation by estrogen is a major [lactor in the development of
endometrial cancer of uterus. In addition to these agents, some chemicals
increase the risk of cancer by inhibiting normal function of the immune
system, the immune system is capable of acting against cancer cells,
thereby preventing tumor growth. Consequently, chemicals or other agents
that interfere with normal immune function impart an increased risk that

cancer will develop (Cooper, 1993).

286527

1.4.1 Environmental Factors & Cancer Risk

It 1s generally thought that the risk of developing many cancers is

substantially affected by environmental agents, broadly defined as any
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external substance to which an individual is exposed. Environmental factors
thus encompass all of the agents routinely encountered in the course of
daily living, including substances present in food, air, and water (Cooper,
1993). A principal argument linking cancer to environmental factors has
come from comparison of cancer incidence in different parts of the world.
For example, colon cancer in the US is nineteen-fold higher than in India.
This variation in the incidence could be duc either to genetic differences
between populations or to environmental factors to which the inhabitants of
different countrics arc exposed. These alternative possibilitics have been
investigated by studies of migrant populations. For example, stomach
cancer which is rare in US but common in Japan has been studied in two
generations of Japanese-American shifts from Japan to US. The
characteristic patterns of cancer incidence in Japan compared to US
therefore appear to be determined primarily by environmental factors rather
than by genetic differences (Kelley and Duggan, 2003).

Such changes in cancer incidence arc observed among other
migratory populations, suggesting that the worldwide variations in cancer
frequencies are primarily due to environmental differences. On this basis, it
has been estimated that environmental factors are responsible for up to 80%

of all cancers (Cooper, 1993).
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1.4.2 Smoking

Cigarette smoking is unquestionably the major identified cause of
human cancer deaths (Cooper, 1993). In addition to being responsible for
the vast majority (80-90%) of lung cancers (accounting for approximated
25% of all cancer deaths), smoking has also been implicated in the
development of other kinds of cancer, including cancer of oral cavity,
pharynx, larynx, esophagus, bladder, kidney and pancreas. Also, smoking is
the only risk factor known for pancreatic cancer which increases the
incidence of pancreatic cancer by two folds (Cooper, 1993). It is estimated
that smoking cause about 30% of all cancer deaths - clearly an impressive
toll for a single agent (Cooper, 1993).

The evidence implicating tobacco as a major cause of human cancer
is abundantly supported by experimental studies in animals. These studies
have shown that tobacco smoke contains a variety of very potent
carcinogenic chemicals, which can act to both, induce mutations and
stimulate cell proliferation (Cooper, 1993). An estimated 28,900 new cases
of oral cavity and pharynx cancer, with 7,400 deaths of this cancer were
reported at US in 2002 (ACS, 2002). In North America and Western Europe
the major risk factors for esophageal cancer are Alcohol and Tobacco,

which may account for about 80-90% of cases each year (RMH, 2003).
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Pancreatic cancer is a relatively common tumor (6,000-7,000 deaths
per year in the UK) (RMH, 2003). Therc were 30,300 new cases of
pancreatic cancer and estimated 29,700 deaths which account for 11% of
total cancer deaths at United States in 2002, (ACS, 2002). Cigarclle
smoking is one of the predisposing to its development (RMH, 2003). The
relative risk of smoking at least a pack per day is approximately four-fold,
compared with that of nonsmokers (Clinton et al. 2000; Roebuck, B. D. et
al. 1981). Also smoking is considered as a risk factor for colorectal cancer,
and there were about 148,300 new cases in the United States in 2002 which
account for 23% of total cancer cases. Colorectal cancer is the second cause
of cancer deaths in the United States which account for about 56,600 deaths

in 2002 (21% of total deaths) (ACS, 2002).

1.4.3 Alcohol

It is one of the common factors that cause parts of GI cancer.
Excessive consumption of alcoholic beverage is clearly associated with an
increased risk of some cancers, particularly those of oral cavity, pharynx,
larynx, and esophagus. In addition, excess alcohol consumption can result

in cirrhosis, leading to an increased incidence of liver cancer, probably as a
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consequence of excess cell proliferation resulting from chronic tissue
damage.

The effect of alcohol on the development of oral, pharyngeal,
laryngeal and esophageal cancer seems to be exerted largely in combination
with that of smoking. For example, heavy smoking (more than 2 packs per
day) or heavy drinking ( more than 4 drinks per day) each increased the risk
of oral and pharyngeal cancers six- to seven-fold, while heavy drinking and
heavy smoking together result in an increased risk of nearly forty-folds. The
combination of alcohol and smoking thus cxerts greater cffect than cither
alone, suggesting that cach enhances the carcinogenic activity of the other

(Figure 1.1) (Cooper, 1993).
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Figurel.l. Combined Effect of Alcohol and Smoking on Oropharyngeal Cancer (Blot et

al., 1988).

Alcohol is only weakly carcinogenic in experimental animals, acting
mainly to potentiate the action of other carcinogens, so the mechanism by
which excessive consumption of alcoholic beverages increases human
cancer risk is not known. In addition to alcohol itself, it is possible that
other ingredients of alcoholic beverages are carcinogenic. In any cvent, the
association between consumption of alcoholic beverage and human cancer
1s well established. For example, the combination of alcoho! and tobacco

accounts for about 75% of all oral and pharyngeal cancers, which
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corresponds to over 6000 deaths per year in the United States (ACS, 2002;
Cooper, 1993).

The relative risk for esophageal cancer increases with the amount of
alcohol consumed or tobacco smoked and several rescarch studies have
shown that mortality risk factor for esophageal cancer diminish after
sustained smoking ceases (RMH, 2003).

In low-risk nations, it has been concluded that the regular and high
consumption of alcohol is an important dietary factor in the pathogenesis of
liver cancer. The data also suggest that other cofactors may act in an
additive or synergistic fashion. It has been hypothesized that liver cancer
primarily occurs in whose cumulative experience with ethanol, viral
hepatitis, and toxin exposure lead to cirrhosis. Additional evidence suggests
that vinyl chloride, oral contraceptives, and androgenic-anabolic steroids
also may participate in liver carcinogenesis in susceptible individuals
(Clinton et al., 2000; Roebuck et al., 1988). Liver cancer is rare in Western
Europe and the USA with an incidence of 1-2 per 100,000 populations. It is
associated with cirrhosis in 80% of cases and more common in people in

their 50°s and 60’s. (RMII, 2003).
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1.4.4 Diet and Cancer

Variations in dict arc an obvious possibility in accounting for the
differences in cancer incidence between national populations. Many
potential carcinogens are found in foods, whercas other dietary components
may help to prevent the development of cancer it has been estimated that up
to 30 percent of total cancer deaths in the United States are related to
dietary factors. A number of food components have been suggested to cither
increase or decrease cancer risk Table 1.7 (Cooper, 1993). The efforts to
identify the causes of stomach cancer have procceded in several major
directions: (1) the protective role of diets rich in fruit and vegetables, (2) the
benefits of vitamin C, (3) the protective effects of modern food processing
and storage, (4) the role of 4. pylori and interactions with dietary factors,
(5) identification of natural carcinogens or precursors such as nitrates,
found in foods, (6) the production of carcinogens during grilling or
barbecuing of meats, (7) the synthesis of carcinogens from dietary

precursors in the stomach (Michael and Wing, 2000).
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‘Table 1.7. Dietary factors and cancer risk (Cooper, 1993).

Dictary components

Effect on Cancer Risk

High fat

Increased risk of colon and possibly breast cancer

High calorie

Oboesity resulting in increased risk of endomctrial and
possibly breast cancer

Cured, smoked, and
pickled foods.

Increased risk of stomach cancer

Aflatoxin

Increased risk of liver

Yitamin A or p-carotene

Deccreased risk of lung and other epithelial cancers

Vitamin C

Decreased risk of stomach cancer.

Vitamin E and selenium

Deficiencies associated with increased cancer risk

Fiber

Decreased risk of colon cancer

Cruciferous vegetables

Decrcased cancer risk

People who consume a diet high in foods that are smoked, dried,
salted, or pickled ingest greater amounts of nitrates and nitrites. These
substances can be converted inside stomach into compounds that increase
risk of stomach cancer; the second most common tumor worldwide
(Mayoclinic, 2003). Vitamin C inhibits the formation of these compounds,
perhaps accounting for its suggested protective effect against stomach
cancer (Cooper, 1993). On the other hand, risk is lower for people whose
diet contains plenty of fresh fruits and vegetables, whole grains, and
properly refrigerated foods (Mayoclinic, 2003). Wide variations exist in the
incidence of gastric cancer in specific populations ranging from 80 per

100,000 in Africa to an incidence rate in Western Europe of 5 per 100,000

(RMH, 2003).
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The excess salt intake could be involved in the etiology of stomach
cancer. It was postulated that the continuous use of high doses of salt would
result in early atrophic gastritis, thereby increasing the later risk of stomach
cancer. The high salt consumption has been associated with an increased
risk of gastric cancer in ccologic and analytical studies (Kelley and Duggan,
2003).

Contaminants present in food can be carcinogenic. A good example
is provided by aflatoxin, a compound produced by some molds, which can
grow in improperly stored supplics of pcanuts and grains. Aflatoxin is an
extremely potent carcinogen in animals, and contaminated food supplies
have been associated with liver cancer in humans. Studies in Asia and
Africa have shown that high rates of liver cancer in different geographic
areas are directly correlated with exposure to aflatoxin, to the extent that
risk of liver cancer is about five-fold higher in areas with high levels of
aflatoxin contamination in foods (Cooper, 1993).

Diets that are high in fats and calories have been repeatedly linked to
increased cancer incidence. The association is strongest for dictary fat,
which may contribute to development of breast and colon cancer. The
association between high fat diets and colon cancer risk has been

demonstrated in a large study that involved 90,000 United States women,
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where analysis of this group indicated that colon cancer was nearly twice as
frequent among those whose dict contained approximately 44% of calorics
as fat than among those whose diet contained only 30% calories as fat
(Coopcr, 1993).

The dietary pattern most frequently associated with increased risk of
colorectal cancer have several characteristics: rich in total fat, rich in total
or animal protein, rich in meat products, a high proportion of saturated fats,
low in fruits and vegetables, and low in plant source of fiber. In addition,
excessive caloric intake and obesity have been implicated in some, but not
all studies (Clinton et al., 2000).

In contrast to dietary fat and high calorie intake, other dietary
components, including dietary fiber, certain vitamins, selenium, and other
compounds present in some vegetables have been suggested to reduce
cancer risk. In general, it appears that diets rich in fresh fruits and
vegetables are associated with decrease cancer incidence. Such diets are
high in fibers, caretenoids (a source of vitamin A), and vitamin C, as well as
being low in fat and calorics (Cooper, 1993). A number of studies have
suggested that the risk of colon cancer is reduced about two-fold by
consumption of foods that arc rich in dictary fiber, including vegetables,

fruits, and grains. Diets that are rich in B-carotene, which is metabolized to
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form Vitamin A, are associated with decreased incidence of several cancers,
mcluding those of the lung, esophagus, stomach, bladder, and breast.
Deficiencies in vitamin E, combined with low levels of selenium,
may increase the risk of a varicty of cancers. Sclenium is a trace clement
derived from soil, and 1t has been observed that geographic arcas with low
selenium levels are associated with increased cancer incidence. Several
other vegetable components, in addition to fiber and vitamins may also
protect against cancer. In particular, cruciferous vegetables, including
broceoli, brussels sprouts, cabbage, cauliflower, collards, kale, mustard
greens, rutabagas, turnips greens, contains several compounds that inhibit
that action of carctnogens in experimental animal studies (Cooper, 1993).
Changes 1n micronutrient concentrations in patients with
gastrointestinal cancer were reported by (McMillan et al., 2000). The
concentration of micronutrients appear to be determined by dietary intake,
redistribution (including losses from the body), and consumption.
Inflammation may be important in both increasing redistribution and
consumption of micronutrients. In that pilot study, it has been demonstrated
that the circulating concentration of the antioxidant vitamins rctinol, @-
tocopherol, lutein, lycopene, w@-carotene, and the trace clements zing,

copper, Iron and selenium, and their carrier proteins albumin,

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



23

ceruloplasmin, and transferrin are altered in gastrointestinal cancer patients
compared with healthy subjects (McMillan et al., 2000).

Folate has recently emerged as an important nutritional factor that
may modulate colorectal carcinogencsis. Dictary folate intake is inversely
associated with the risk of colorectal cancer, approximately a 40%
reduction in the risk of colonic neoplasm in individuals with the highest
dietary folate intake (Kim et al., 2001; Meyer and White, 1993; White et
al., 1997).

Although dictary factors arc belicved to contribute to a sizable
proportion of cancers, attempts to identify specific components which either
increase or decrease human cancer incidence have largely been
inconclusive. It is also unclear whether children are more susceptible to
some potential dietary carcinogens than adults, perhaps because of their
lower body weight or the high rate of cell proliferation in growing tissues.
At present, the clearest dietary risk factors are high-fat diets (for colon
cancer), obesity (for endometrial cancer), and smoked, cured, and pickled
foods (for stomach cancer). General dictary recommendations designed to
reduce risk include reducing fat intake, eating foods, vegetables, and high-
fiber foods, and minimizing consumption of smoked, pickled, and cured

foods (Cooper, 1993).
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1.4.5 Hepatitis B Virus and Liver Cancer

Primary hepatocellular carcinoma is very rare in the United States

and Northern Europe (Michael and Wingo, 2000). (Less than 4 per 100,000

people) (Cooper, 1993).In contrast, it is onc of the most [requent types ol

cancer 1n the developing nations of sub-Saharan Africa and Asia (Michacl
and Wingo, 2000). (As high as 150 per 100,000 people) (Cooper 1993) and
1s now ranked as the third most common cancer worldwide (Michael and
Wingo, 2000).

Hepatitis B is the major risk factor for liver cancer and is responsible
for a substantial fraction of human cancer worldwide. The correlation
between the frequency of hepatitis B virus infection and the incidence of
liver cancer was established through comparative studies in different
countries where worldwide distribution of hepatitis B virus and liver cancer
shows that areas of the world with a high frequency of hepatitis B virus
infection also have a high incidence of liver cancer. In addition, hepatitis B
virus is regularly found in cancerous liver cells, consistent with the idea that
infection with this virus contributes dircetly to changing a normal liver cell
into a cancer cell. Worldwide, more than 250 million people are chronic
hepatitis B carriers and, consequently, suffer more than a hundred-fold

increased risk of developing liver cancer (Cooper, 1993).
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1.4.6 Heredity and Cancer

Although directly inherited cancers constitute only a small
percentage of total cancer incidences, there are rare hereditary forms of
many dilferent kinds ol cancer. In these cases, a strong predisposition Lo
cancer is transmitted dircctly from parent to child in a genctically dominant
fashion, and development of cancer is inherited like any other genetic trait
such as hair or eye color, and lead to the development of only one or a few
specific types of cancer. Many of the inherited cancers are rare discases of
childhood. An example is provided by rctinoblastoma, an cye tumor that
usually develops in children by the age of 3. Provided that this discase is
detected early, retinoblastoma can be successfully treated by surgery and
radiotherapy. The inherited form of retinoblastoma accounts for about 40%
of the total incidence.

Bereditary cancers are not limited, however, to the rare cancers of
childhood. There are also inherited forms of many common adult cancers,
including colon and breast carcinomas. In these cases, the inherited forms
accounts for no more than a few percent of total disease incidence. Colon
cancer is a good example of a common cancer with both inherited and
sporadic forms. About I in 20 Americans are affected by colon cancer. The

majority of colon cancers occur sporadically, but two inherited forms of the
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disease have been identified. The most frequently recognized is known as
familial adenomatous polyposis. This discase, like retinoblastoma, is
inherited as a single dominant genetic trait. During the first twenty years of
life, affected individuals develop hundreds of colon adenomas, or polyps.
The likclihood that onc or more of these multiple benign adenomas will
progress to malignancy is extremely high, so that most affected individuals
more (more than 75%) develop colon cancer by age 40 if the disease is not
treated. The colons of these patients are, therefore, usually removed before
cancer has a chance to dcvelop. The frequency of familial adenomatous
polyposis is about 1 in 100,000, so this inherited form accounts for less than
0.5 % of total colon cancer incidence. The second inherited form, hereditary
nonpolyposis colon cancer; in which affected individuals develop colon
cancer without the large number of polyps characteristics of familial
adenomatous polyposis, is similarly infrequent. Thus, in spite of the
existence of at least two inherited forms, over 95% of colon cancer appears
to represent noninhereted, sporadic disease (Cooper, 1993).

The majority of cases of pancreatic cancer are not associaled with
hercditary factors. Most cases are sporadic, meaning that there is not always
a specific known risk factor that causes it and its occurrence is not often

predictable. In some families we may see pancreatic cancer among relatives
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who have been diagnosed with other types of cancer such as breast, ovarian,
melanoma, or colorectal cancer. Depending on the family history, these
combinations of cancers can somectimes be associated with known
hereditary forms of cancer for which genctic (esting may be available
(RMH, 2003).

Recent studies suggest that genetic differences in the ability to
metabolize some of the chemicals in cigarette smol;e may affect the risk of
lung cancer by five- to ten-fold. Moreover, it is estimated that such
inherited susceptibility may contribute to about 20% of all lung cancer
cases. Genes that confer increased susceptibility to breast and colon cancers
have also been estimated to be inherited by 10 to 20% of the population,
and such inherited susceptibilitics may play a role in the development of a
substantial fraction, of these common adult tumors {Cooper, 1993).

Studies of polymorphic genes relevant to cancer have been focused

so far mostly on the enzymes of metabolic pathways controlling the

detoxification of chemical carcinogens involved in the initiation of

carcinogenesis (Kim, 1997). However, this ficld could be expanded, with
more attention being paid to polymorphisms that affect other biological
mechanisms, in particular regulatory and transport systems that are involved

at different stages of ncoplastic growth. It is generally accepted that
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individual patterns of gene variants can affect the risk of sporadic colorectal
cancer associated with various environmental influences, especially dict
(Mason and Folate, 1996). Dietary animal fat is believed to be a risk factor
for colorectal cancer, and its influcnce appears to be stronger during post-
iitiation phases of carcinogenesis. Therefore molecular mechanisms
governing lipid transport and metabolism considered among potential risk
modulators for this type of neoplasia. Multiple genetic determinants,
comprising numerous gene polymorphisms, are involved in regulation of
lipid metabolism (RMH, 2003; Mayoclinic, 2003).

The apolipoprotein E (ApoFE) gene, the polymorphism of which has
attracted wide attention in relation to a number of pathological conditions,
including atherosclerosis and Alzheimer disease, encodes a multifunctional
protein that plays an important role in lipid transport and metabolism. The
gene is mapped to human chromosome 19, and has two structurally and
functionally important polymorphisms involving codons 112 and 158
(Watson et al., 2003). Its three well characterized allele variants, €2, €3 and
g4, arc rclated to distinct patterns of lipid transport and metabolism. In
addition to being among the main determinants in the regulation of blood
lipid levels (4 is associated with hypercholesterolemtia, whereas €2 appears

to be related to a lower serum cholesterol level) (Meyer and White, 1993),

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



29

the presence of different ApoE variants influences the enterohepatic
metabolism of cholesterol and bile acids (White and Shanno, 1997). The
latter role is closely associated with the formation and secretion of
sccondary bile acids present in human feces. These secondary bile acids are
believed to promote colorectal carcinogencsis; thus Apel-genotype related
variations in cholesterol absorption and bile acid output are important in
colorectal carcinogenesis.

In conclusion, the results of the present study indicate that Apol gene
polymorphism is likely to be a factor in CRC risk and prognosis; the first
study on the relationship between Apo£ gene polymorphism and CRC risk
was performed in Finland. Its results suggested that the presence of the €4
allele of the gene could provide protection from the development of
adenoma and carcinoma of the proximal colon. The reduced bile acid
production observed in subjects with this allele was discussed as a possible
explanation for the phenomenon (Kim et al., 2001; Watson ef af., 2003;

Potter, 1999, Lipkin et al., 1999).
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1.5 Cancer and Age

Cancer can occur at any age, but it becomes much more common as
we grow older, and its incidence and mortality rates increase dramatically
with age during most ol life as shown in Figure 1.2 (Cooper, 1993; Thun

and Wingo, 2000).
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Figurel.2. Age-specific Incidence and Mortality Rates from all Cancers Combined,
United States, 1992-1996 (ACS, 2002).
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The relation of cancer incidence to age is illustrated in Figure 1.3
(Cooper, 1993) for the threce most common cancers, those of the lung, the
breast, and the colon and rectum. For example, the incidence of colon and
reetum cancers increases more than ten-fold between the ages of thirty and
fifty, and other ten-fold between fifty and seventy. The increasing incidence
of cancer with age reflects a fundamental feature of the biology of cancer
cells. The conversion of normal cell to cancer cell does not occur as a single
one-step event. Rather, the loss of growth control that characterizes cancer
cells is the end result of accumulated mutations in multiple different genes
regulating normal cell growth. Development of cancer thus involves serics
of progressive changes which gradually convert a normal cell into one that
has lost control of its proliferation. Many years are required to accumulate
the multiple abnormalities needed to generate most cancer cells, so the

majority of cancers develop relatively late in life (Cooper, 1993).
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Figurel.3. Relation of Cancer Incidence to Age (Cooper, 1993).
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The incidence of gastric cancer rises progressively with age, with
most patients being between the ages of 50 and 70 years at presentation.
Cases In patients younger than 30 years are very rare (PNCR, 2001; Kelley

and Duggan, 2003).

1.6 Relation of Gender and Race to Cancer Incidence

Being male or female is an important basic human variable that
affects health and illness throughout life. Men and women differ not only
with regard to their reproductive organs and bodies but also in the way they
think, feel, and behave. The physical difference is called sex, influenced by
genes and biology; the psychological difference is called gender, in which
environmental, cultural, and psychosocial factors also have a prominent
role. In the case of cancer it is obvious that only men can get prostate cancer
and breast cancer occurs predominantly in women (Kiss and Meyrn, 2001).
Moreover, the incidence of other cancer types was found to be related, in
different extents, to gender.

Parkin et al., 1997, reported that gastric cancer is more common in
males than females by a ratio of approximately 2 to [ in US (Kelley and
Duggan, 2003). The same results were reported by Sipponan and Correa,

2002, in the Finnish population. However, according to the report of the
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Palestinian National Cancer Registry for cancer incidence in Palestine, in
the years 1997-1998, stomach cancer was more common in males than
females by a ratio of [.3 to 1, while a ratio of 1 to 1 was reported for the
incidence of colon cancer (PNCR, 2001). Males consistently showed a
higher incidence of bladder cancer than do females throughout the world,
with male/female ratios varying from approximately 2.5 to 5 (Engel et al.,
2002). However, the male to female ratio of bladder cancer incidence in
Palestine is 8.3 (PNCR, 2001). In general, this gender disparity in cancer
incidence may be partially duc to historical dilferences between males and
females in occupational exposures and cigarette smoking behaviors.

The results of the study of Watson et al., 2003, showed that the
relationship of different ApoL variants with colorectal cancer risk can differ
substantially in men and women. Mechanisms that could explain these
differences remain to be elucidated; however, it should be noted that
epidemiological observations in developed countries show that colorectal
tumor incidence in males is becoming substantially higher than in females
(Parkin et al., 1997, Fernandez et al., 2000). This trend has been confirmed
by the results of screening colonoscopy studics (Rex, 1995), with some
authors regarding male gender as an additional risk factor (Rex, 1995, Chu

et al., 1994). The observed risk reduction in women is attributed, at least in
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part, to the introduction of hormone replacement therapy in the second half
of the last century (Fernandez et al. 2000; Franceschi ef al., 2000). On the
other hand, gender-associated and hormonc-induced peculiarities in the
Apoli-modulated regulation of blood lipid levels (Mahley er af., 2000) and
cholesterol metabolism (Ng er al., 2001) have been described (Watson of
al., 2003).

There are significant variations in the overall incidence of gastric
cancer between different ethnic groups living in the same region Table 1.8.
The ethnic distributton for gastric cancer is different, with preponderance in
Whites over Blacks in the U.S. and non-Maoris over Maoris in New

Zealand Table 1.8 (Kelley and Duggan, 2003).

Table 1.8. Ethnic Differences in' Age-adjusted rates (/100,000) of Gastric Cancer 9
(Cooper, 1993).

Country, region Elhnicity Mualke LFemule
Slngapae Chinese M3 13.66
fnddian 10.3 79
Mulay w7 85
HighestAowest ratio 34 2.5
US, Los Angeles Korcan 355 6.2
Tupanese 1.2 120
Black (R AR
Hispunic Wik s (Y
Chinese 1.z 76
Olher while h 32
Filipine hx 4n
HighwsiAowest rutio 82 bl
New Zeatund Maor] AR 17
Non-Maori i 4.5
HiphestAowes! ralio 25 u
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1.7 Physical Activity and Cancer Risk

Energy intake, metabolic efficiency, physical activity, and various
measures of body size or obesity are intimately inter-related. [t is difficult to
quantitate or ascertain the role of each component in cancer risk without
considering them as a group. Sedentary lifestyle with little physical activity
is emerging as one of the strongest lifestyle factors associated with
increased risk of colon cancer. In addition, excessive caloric intake and
obesity have been implicated in some studies (Lipkin et al. 1999; Le
Marchand et al., 1992; West et al., 1989; and Clinton et al., 2000). One
study indicated that waist or waist-to-hip ratio and indicators of central or
abdominal obesity are strongly associated with risk of colon cancer
(Giovannucci et al. 1995), ‘perhaps explaining the stronger association in
men. An inverse association between physical activity and risk of colon
cancer has been observed in studies limited to occupational activity and
those examining both job-related and recreational activity. In addition,
many studies have found an association between BMI (Body Mass Index)
and elevated risk of colon cancer in men, although this relation is weaker in
women. The association between obesity and inactivity with risk of colon

cancer have been observed in several countries (United States, China,
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Sweden, and Japan), among men and women, and for both occupational and

recreational activities (Clinton et al., 2000).

1.8 Cancer Staging

Staging is the process of describing the extent or spread of the
disease from the site of origin. It is essential in determining the choice of
therapy and assessing prognosis. A cancer’s stage is based on the primary
tumor’s size and location in the body and whether it has spread to other
areas of the body. A number of different staging systems are used to
classify tumors. The TNM staging system assesses tumors in three ways:
extent of the primary tumor (T), absence or presence of regional lymph
node involvement (N), and absence or presence of distant metastases (M).
Once the T, N, and M are determined, a “stage” of I, II, III or IV is
assigned, with stage I being early stage and IV being advanced. Summary
staging (in situ, local, regional, and distant) is useful for descriptive and
statistical analysis of tumor registry data. If cancer cells are present only in
the laycr of cells where they developed and they have not spread, the stage
is in situ. If cancer cells have spread beyond the original layer of tissue, the

cancer 1s invasive (ACS, 2002).
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1.9 Cancer Screening

The individual patients risk status should be determined well before
the earliest potential initiation of screening. The individual's risk status
determines when screening should be initiated and what tests and frequency

are appropriate, Figure: 1.4 (Winawer et al., 2003).

Men and Women

— -

# Symptomatic }b] Diagnostic Work-up

Age < S0 yeors

Age > 50 years

Negative Family Il'ul‘nry] |l‘osilive Family Iliunry-l INcgaﬁ\c Family Mistory ]

Av. Risk Scrcming':l

¥ y T i
l HNPCC* or FA lj 2 or more first-degree relatives affected” or | 1 first-deqree relative affocted
) first-degree reluth e afTected at nge < il years | at mpe > bl years
v
Genetic Counseliing Colunostopy Beginning age 30 years, or Average-risk screening, but
& Special Screening 10 years eaclicr than the voungest beginning al age 40 years
diagaosis” in the family, whichever comes first

IFigurel.4. Algorithm for Colorectal Cancer Screening,. +, cither colorectal cancer or
poly; HNPCC = hereditary nonpolyposis colorectal cancer and FAP = familial
adenomatous polyposis (Winawer ef al., 2003).

Several existing screening regimens have been proven to be effective
in reducing mortality from colorectal cancer. These allow detection and
removal of adenomatous polyps before they become cancerous and the

removal of early-stage colorectal cancer when the disease is still highly
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curable. Tumours detected because of bleeding or pains have usually
progressed beyond localized stage. Current tests include Fecal Occult Blood
Test (FOBT), flexible sigmoidoscopy, colonoscopy, barium enema with air
contrast and digital rectal cxam. Other screening tests still under
development. The sensitivity of colorectal cancer screening is expected to
increase with improved methods of FOBT testing in combination with
immunochemical testing. Newer screening methods, such as genctic-based
fecal screening and virtual colonoscopy, are still under development.
Things to consider when deciding which is the right test for each case, are

explained in Table 1.9 (ACS, 2003).

Table 1.9. Things to Consider When Deciding which is the Right Screening Test for
Colorectal Cancer (ACS, 2002).

Test Advantages Ferformance Characteristics/ Cost range
& complexity | limitations
Fecal Occult r. No bowel preparation Intermediate | Will miss most polyps and some cancers Lowest cost
Blood Test E Sampling is done at home for cancer E May rcduce false - positive test result under 520
F. Low cost | Pre-test dictary limitations needed
F. Proven attentive in clinical Lowest ) E Must be done every year
trials complexity = More detective when combined with a flexible
¥ Norisk of howel tears or sigmoidoscopy every live years
infection L, Additional pracedures necessary if abnormalitics
are detected
Flexible - F. Fairly quick, few High forupto | Usually views only about a third of the colon mid low cost:
Sigmoldoscopy complication half of the E Cannat remove all polyps between
f, Minimal bowel colon Very small risk of infection or bowel war 3150 109200
prepara = More effective when combined with annual fecal
tion Intermediate oecult blood testing
f. Done cvery five years complexity E Additional procedures needed if abnormalities
L. Minimal discomfort are detected
- Docsn't requirg a spectalist
Double E - Can usually view entire colon 1Tiph I5 Can mniss some siall polyps amd cancers mid low hizh
Contrast E - Few complication E Full howel preparation needed cost: between
Barium Encma ¥ Done every five years High E Some false-positive test results $300 10 5400
£ No sedation needed complexity [ Additional procedures necessary if abnormalities

are detected

Colonoscopy . Can usually view entire colon Fiighest 5 Can miss small polyps High costal
E Can biopsy and remove £ Full hawel preparation necded least $1000
polyps | Can be expensive
£ Done every 10 years Highest ) L Sedation of some kind usually needed
E Can diagnose other discase complexity [, You may miss a day of work

I Potential risk of baswel tears or infections
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According to the American Cancer Society guidelines on screening
and surveillance for the carly detection of colorectal caner, both men and
women, beginning at age 50, should follow one of the following five
screcning options:

Yearly FOBT plus flexible sigmoidoscopy every 5 years.
Flexible sigmoidoscopy every5 years.
Yearly FOBT.

Colonoscopy every 10 years.

TR LT b L Y ALY A LB &

Double-contrast barium enema every 5 years.

1.9.1 Fecal Occult Blood Test (FOBT)

Cancers and some large polyps bleed intermittently into the intestine.
The FOBT detects hidden or 'occult' blood in a stool sample. Individuals
receive a test kit to take home along with dictary instructions. FOBT
consists of six small stool samples, with two samples each taken from three
consecutive bowel movements. Upon completing the test, patients return
the kit to the physician for evaluation (ACS, 2002). FOBT is a guaiac-based
test that detects pseudoperoxidase activity of heme or hemoglobin. Dietary
restrictions are necessary at least 24 hours before and during the collection

of the stool samples and some commonly used drugs should be avoided.
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Certain foods such as red meat and fresh fruits have peroxidase or
pseudoperoxidase activity and can cause false positive reactions. Aspirin
and nonsteroidal anti-inflammatory drugs can cause occult gastrointestinal
bleeding. Vitamin C, an antioxidant, can interfere with the reaction and
cause a false negative result. Subjects with a positive [Temoccult tests are
referred for further investigation, mainly colonoscopy or sigmoidoscopy
with double contrast barium enema (Winawer et al., 1993). Studies have
proven that regular use of this screening method saves lives and can reduce

the incidence of colorectal cancer.

1.9.2 Flexible Sigmoidoscopy

A slender, ﬂexible,lhollow, lighted tube is inserted through the
rectum into the colon to search for cancer or polyps. The sigmoidscope is
around 2 feet long and, at its maximum insertion, can only reach about half
of thé colon. If there is a polyp or tumor present, the patient must be

referred for colonoscopy so that the entire colon can be examined.
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1.9.3 Colonoscopy

Like the sigmoidoscope, this procedure allows for direct visual
examination of the colon and rectum. A colonoscope is similar to the
signmoidoscope, but its greater Iength allows the doctor to view the entire
colon. If a polyp is found, the physician may remove it by passing a wirc
loop through the colonoscope to cut the polyp from the wall of the colon

using an electric current.

1.9.4 Barium Enema with Air Contrast

This procedure, which allows complete radiological examination of
the colon, 1s also called a dpub]e-contrast barium enema. Barium sulfate is
introduced into the colon and allowed to spread throughout the colon to
partially fill and open up the colon. The colon is then filled with air so that

it can expand and increase the quality of x-rays that are taken.

1.9.5 Digital Rectal Exam

A physician inserts a gloved finger into the rectum to feel for
anything that is irregular or abnormal. Ofien, a single stool sample is also

collected and placed on an FOBT card for further examination.
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1.10 Prevention, Diagnosis and Treatment of Cancer

Surgery, radiation, chemotherapy, hormones, and immunotherapy
treat cancer. The five year relative survival rate represents persons who are
living five years afler diagnosis, whether discase-free, in remission, or
under treatment with evidence of cancer. While 5 years relative survival
rates are useful in monitoring progress in the early detection and treatment
of cancer, they do not represent the proportion of people who are cured
permanently, since cancer can affect survival beyond five years after
diagnosis {ACS, 2002).

All cancers caused by cigarette smoking and heavy use of alcohol
could be prevented completely. The American Cancer Society estimated
that in 2002 about 170,000 cancer deaths were expected to be caused by
tobacco use, and about 19,000 cancer deaths may be related to excessive
alcohol use, frequently in combination with tobacco use. Scientific evidence
suggests that about one-third of the 555,500 cancer deaths expected to occur
in 2002 will be related to nutrition, physical inactivity, obesity, and other
lifestyle factors and could also be prevented. Certain cancers are related to
infectious exposures, e.g., hepatitis B virus (HBV), human papillomavirus
(HPV), human immunodeficiency virus (HIV), helicobacter, and others, and

could be prevented through behavioral changes, vaccines, or antibiotics. In
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addition, many of the more than 1 million skin cancers that have been
diagnosed in 2002 could have been prevented by protection from the sun
rays. Regular screening examinations by a health care professional can
result in the detection ol cancers of the breast, colon, rectum, cervix,
prostate, testis, oral cavity, and skin at carlicr stages, when treatment is
more likely to be successful. Self-examinations for cancers of the breast and
skin may also result in detection of tumors at earlier stages. Cancers that

can be detected by screening account for about half of all new cancer cases.

The 5- year relative survival rate for these cancers is about 82%. If all of

these cancers were diagnosed at a localized stage through regular cancer
screenings, 5-year survival would increase to 95%.

The 5-year relative survival rate for all cancers combined is 62%.
After adjusting for normal life expectancy (factors such as dying of heart
disease, accidents, and diseases of old age), the 5-year relative survival rate
represents persons who are living five years after diagnosis, whether
discase-free, in remission, or under treatment with evidence of cancer.
While 5-year relative survival rates arc useful in monitoring progress in the
carly detection and treatment of cancer, they do not represent the proportion
of people who are cured permanently, since cancer can affect survival

beyond five years after diagnosis. Five-year survival rates for representative
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adult cancers in U.S are shown in Figure 1.5. Although these rates provide
some indication about the average survival experience of cancer patients in
a given population, they are less informative when used to predict
individual prognosis and should be interpreted with caution. First, 5-ycar
relative survival rates are based on patients who were diagnosed and treated
at least eight years ago and do not reflect recent advances in treatment.
Second, information about detection methods, treatment protocols,
additional illnesses, and behaviors that influence survival are not taken into

account in the estimation of survival rates.

a0 —

60—

Filve.yaar survival rate
{parcent)

o} ! 1
Lung Braast Prostato Colon/ Pamncraas Laukarma
rectum

Adult cancers

Figurel.5. Five-year Survival Rates for Representative Adult Cancers in U.S. (Cooper,
1993).
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In Palestine there are three units for treating cancer patients. The first
one is at Beit-jala Hospital, the second one at Al-Watani Hospital at Nablus
and the third one in Al-Shifa Hospital at Gaza. These units treat patients
who need chemotherapy and surgery while the patients who nced

radiotherapy referred to trecatment abroad (PNCR, 2001).

1.11 Aims of the Study

Since no previous studies on the prevalence of gastrointestinal
cancers were carried out in Palestine, the purpose of this study is to
investigate the occurrence of the different gastrointestinal carcinomas in the
population of Northern regions of Palestine (Jenin, Nablus, Tulkarem,
Qalqilia, and Salfeet) and to examine the association of different variables
collected by questionnaire such as age, sex, work, residence and education
level, on dietary intake, tobacco and alcohol use, family history of cancer,

use of different drugs, physical activity and other selected risk factors.
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2.1 Study Population

The Palestinian National Cancer Registry, established i 1998,
published its first report on cancer incidence in the West bank and Gaza in
1999. However, no other reports in this respect were published, until now,
for the years after 1999. The source of data concerning the northern regions
of the West Bank is Al-Watani Hospital in Nablus, which is the main
oncology center serving that regions (Jenin, Nablus, Tulkarem, Salfeet and
Qalqilia). Accordingly, our study was conducted using the records of
patients who were referred to Al-Watani Hospital as a start point. Subjects
of this study were patients from different ages with different types of cancer
who were referred to Al-Watani Hospital in 4 years (1999-2002). However,
the inclusion criterion was one or more histologically proven
gastrointestinal (GI) adenocarcinoma. The tissue diagnosis of these patients

was made either at Rafeedia Hospital in Nablus or at private laboratories.

2.2 Data Collection and Study Design

Data were obtained from records of Al-Watani Hospital, Rafeedia
Hospital — Nablus and from private laboratories. However, we found that

the registries of all patients were available at Al-Watani Hospital since all

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



48

cancer patients from the northern regions of Palestine are referred to this
main oncology center for trcatment. We analyzed the data of 1000 patients
with different types of adenocarcinoma, who were referred to Al-Watani
Hospital during the 4 years period from January, 1999 (o December, 2002,
Information regarding age, sex, residence and type of diagnosed cancer for

most patients were available from their records in the hospital. We tried to

meet the patients who were definitely diagnosced for the presence of any of

the gastrointestinal (GI) cancers (colon, rectum, stomach, pancreas and
liver) and asked them to respond to a questionnaire (Appendix), which
provided information on demographic characteristics, occupation, smoking
habits, diet habits, physical activity, family history of cancer and personal

medical history.

2.3 Statistical Analysis

Statistical analysis was performed using Statistical Package for
Social Sciences "SPSS" (SPSS Inc., Chicago, IL, U.S.A). Incidence
frequencies (%) of the different investigated types of Gl, associated with
several variables (sex, age groups, occupation, diet, smoking habits,
physical activity, and other variables) were calculated. The Chi-Square test

was used to test the significance of each of the factors that were associated
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with the different types of GI cancer. All significance tests were two sided
and were considered statistically significant if the observed significance

level (P value) was <0.05.
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3.1 Cancer Incidence in Northern West Bank

According to the records of Al-Watani Hospital in Nablus, 1000
consecutive patients (520 male "52%" and 480 female "48%") with
difierent types of adenocarcinoma were referred to the hospital during the 4
years period from January, 1999 to December, 2002. The case records of
those patients were examined and the incidence frequency of each type of
cancer was calculated (Table 3.1). The results obtained revealed that the
most frequent cancer is breast cancer (18.4%) followed by lung and liver
cancers (8.7% each), bladder cancer (8.1%) and colorectal cancer (7.6%) as

shown in Table 3.1 and Figure 3.1.

3.1.1 Incidence of GI Cancers

The same data of the cancer cases in Al-Watani Hospital showed that
from the 1000 cancer cases there were 255 cases (25.5%) belonging to the
different GI cancer types. The most frequent Gl cancer was liver cancer
(8.7% of all cancers and 33% of GI cancers), and then colorectal cancer
(7.6% of all cancers and 30% of GI cancers) followed by stomach, oral

cavity and pancreas cancers, respectively (Table 3.1 and Figure 3.1).
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Table 3.1. The Incidence Frequencies of the Most Common Cancer Types in Northern
West Bank in the Years 1999-2002.

Cancer Type No. of Cases Incidence (%)
Breast 184 18.4
Lung 87 8.7
*Liver 87 8.7
Bladder 81 8.1
*Colorectal 76 7.6
CNS 67 6.7
Ovary& Uterus 55 2.5
Skin 46 4.6
Prostate 45 4.5
*Stomach 38 3.8
*Oral Cavity 37 3.7
Lymphoma 31 3.1
Bone 19 1.9
*Pancreas 17 1.7
Testicular 17 1.7
Kidney 9 0.9
Thyroid 9 0.9
Unknown 39 3.9
Others 56 5.6
Total 1000 100
*Gastrointestinal - 255 25.5
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Figure 3.1. (a) The Most Common Cancer Cases in Northern West Bank in the Years
1999-2602, (b) The Incidence Frequencics of the Different GI Cancer Types.
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3.1.2 Geographical Distribution of Cancer Cases

The geographic distribution of the cancer cascs in Northern West
Bank in the years 1999-2002, according to the database of Al-Watani
Hospital is shown in Table 3.2 and Figure 3.2. The highest incidence
frequencics of all cancers and GI cancers were found in Nablus district
followed by Jenin, Tulkarem, Qalqilia and Salfeet districts, respectively.
However, the crude incidence rate of cancer in Northern West Bank was 33

per 100,000 population per year, with Nablus district also occupying the

first position (38 per 100,000 population per ycar) among the districts of

Northern West Bank (Table 3.2 and Figure 3.2).

Table 3.2. Incidence of Cancer and GI Cancers in the Northern West Bank in the Years
1999-2002.

Total Incidence Rate Gl Incidence
- . Incidence per 100,000 (%) of GI
District Population | Cancer ) Cancer
(%) Population per Cancer
Cases Cases
Year Cases
Nablus 261,340 395 395 38 119 47
Jenin 239,639 281 28.1 29 60 26
Tulkarem 134,110 135 13.5 25 34 13
Qalgqilia 72,007 69 6.9 24 20 8
Salfect 48,538 52 5.2 27 16 G
Unknown 68 0.8
Total 755,624 1000 100 33 255 100
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Figure 3.2, (a) Cancer Incidence in the Northern West Bank in the Years 1999-2002, (b)
Incidence Frequencies of GI Cancers in the Different Districts of Northern West Bank in
the Years (1999-2002).
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3.2 The Correlation of GI Cancers Incidence to Different

Variables

During the period of the 4 years (1999-2002), 255 GI cancer cases
(25.5%) were diagnosed, in the different districts of Northern West Bank,
and referred to Al-Watani Hospital — Nablus. We could obtain the personal
history and information of 141 GI cancer patients (55.3% of all GI cancer
cases) who responded to the questionnaire. As shown in Figure 3.3, it was
found that the liver cancer had the highest frequency of incidence (36%)
followed by colorectal and stomach cancers (21% cach), then oral cavity
cancers (14%) and finally pancreas cancer (9%). The association between
the variables that took place in the questionnaire and the incidence of the
different types of GI cancér was investigated as shown in the following

sections.

Liver
36% _ Stomach
: 21%
::‘l'!‘g,
J : Mbral
Colon Pancreas 14%

Figure 3.3. The Incidence Frequencies of the Diflerent GI Cancer Types {or the 141
Patients who Responded to the Questionnaire.
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3.2.1 GI Cancers and Age

The patients who participated in this study were divided into three
age groups (2.8% from 5 to 35 years, 30.5% from 35 to 55, and 66.7% from
55 to 75 years). The statistical analysis of the data revealed that there is no
significant association between different age groups and the difTerent Gl
cancer types (p=0.67). However, it is clear from the data of Table 3.3 that
there are partial correlations, where it was clear that, for all types of GI
cancer, incidence increases with age. The highest frequency of GI cancers
incidence {60.7%) was found among the older people in the age group 55-
75 years, where within this age group 34% had liver cancer and 21.3% had
colorectal and stomach cancers each. The incidence frequency of GI
cancers within the age group 35-55 was 30.5%, where within this age group
37.2% had liver cancer and 20.9% had stomach cancer. While there were no
significant difference in the incidence frequencies of liver, colorectal and
stomach cancers between the two age groups, the incidence of oral cavity
cancer was higher in the age group 35-55 years (18.06%) compared to the
age group 55-75 years (12.8%), and the incidence of pancretic cancer was
more than 2-folds (10.6%) higher in the age group 55-75 years compared to

the age group 35-55 ycars (4.7%) as shown in Table 3.3 and Figure 3.4,
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Cancer Types
Different types of Cancers
Pancreas Colon Liver Stomach Oral Total

Count 2 2 4

(5-35)

Year %within group 50% 50% 160%
% of total 1.40% 1.40% 2.80%
Count 2 8 16 9 8 43

(35-55)

Yoar %within group 4.70% 18.60% 37.20% 20.90% 18.60% 100%
% of total 1.40% 5.70% 11.30% "6.40% 5.70% 30.5%
Count 10 20 32 20 12 94

{55-75)

Year %within group 10.60% 21.30% 34% 21.30% 12.80% 100%
% of total 7.10% 14.20% 22.70% 14.20% 8.50% 66.70%
Count 12 30 50 29 20 141

Total %within group 8.50% 21.30% 35.50% 20.60% 14.20% 100%
% of total 8.50% 21.30% 35.50% 20.60% 14.20% 100%
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Figure 3.4. (a) GI Cancer Incidence Frequencics in DilTerent Age Groups,(b) Gl Cancer
Incidence in (35-55 years) Age Group,(c) Gl Cancer Incidence in (55-75 years) Age
Group.
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3.2.2 GI Cancers and Sex

there were 80 males (57%) and 61 females (43%). The statistical analysts of

the data revealed that there is a significant association between the different

60

GI cancer types and sex (p=0.047).

cancers were not so significant between males and females. However, there
were significant differences in the incidence frequencics, between males
and females, for liver cancer (41.3 % males and 27.9% females), for
stomach cancer (23.8% males and 16.4% females), and for colorectal

cancer (32.8% females and 12.5% males), as shown in Table 3.4 and

Figure 3.5,

Table 3.4. Distribution of the 141 GI Cancer Cascs According to Gender.

It was found that, from the 141 patients who participated in the study,

The differences in incidence frequencies of pancreas and oral cavity

Types of Gl Cancers

Pancreas | Colon Liver ! Stomach | Oral Total
Male Count 6 10 33 19 12 80
%within group 7.5% 12.5% | 41.3% 23.8% | 15.0% | 100.0%
% of total 4.3% 7.1% 23.4% 13.5% 8.5% 56.7%
female |_Count 6 20 17 10 8 G1
%within group 9.8% 32.8% | 27.9% 16.4% 13.1% | 100.0%
% of total 41.3% 142% | 12.1% 7.1% 57% 43.3%
Total Count 12 30 50 29 20 141
%within group 8.5% 21.3% | 355% | 20.6% 14.2% | 100.0%
% of total 8.5% 21.3% | 35.5% 20.6% 14.2% | 100.0%
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3.2.3 GI Cancers and Residence

The patients who participated in this study were divided into three
groups accordfng to the place of their residence (65% city, 25% village and
10% refugee camp), The statistical analysis of the data revealed that there is
no significant association between the place of residence and the different
GI cancer types (p=0.541). However, it is clear from the data of Table 3.5
that there are partial correlations, where it was clear that there are
significant differences in the incidence frequencies of some Gl cancers
according to the place of residence; for pancreas cancer (about 3-folds
higher among refugee camp residents, 21.4%), colorectal cancer (about 2-
folds higher among village residents, 28.6 %) and oral cavity cancer (about
2-folds higher among city residents, 17.4%), but there were no significant
differences in the incidence frequencies of liver and stomach cancers related

to the place of residence, as shown in Table 3.5 and Figure 3.6.

Table 3.5. Distribution of the 141 GI Cancer Cases According to their Residence.

Different types of Cancers
Pancreas Colon Liver Stomach Oral Total
City Count 7 18 31 20 16 92
“awithin group 7.G6% 19.6% 33.7% 21.7% 17.4% 100.0%
% of lotal 5.0% 12.8% 22.0% 14.2% 11.3% 65.2%
Village Count 2 10 14 6 3 35
%within group 5.70% 28.60% 40.00% 17.10% B8.60% 100%
% of total 1.40% 7.10% 9.90% 4.30% 2.10% 24.80%
Refugee Count 3 2 5 3 1 14
Camp %within group 21.40% 14,30% 35.7% 21.40% 7.10% 100%
% of total 2.10% 1.40% 3.50% 2.10% 0.70% 9.90%
Total Count 12 30 50 29 20 141
%awithin group 8.50% 21.30% 35.50% 20.60% 14.20% 100%
% of total 8.50% 21.30% 35.50% 20.60% 14.20% 100%

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



63

(a)

70 1
'{T
60 - “?
— 50 T
=
g 40 - t2h
g 2 B Pancreas
Q
2 30 1 % m Colon
£ O Liver
Stomach
® Oral
A Total
City Vellage Ref. camp
Residence

(b) (c)

Oral Pancreas Oral  Pancreas
17% 8% Colon Stomach 9% 6%
; 17% ~it,e

(d)

Oral Pancreas
Stomach 7% 21%
21%
-JMColon
14%
Liver
37%

Figure 3.6. (a) Distribution of the 141 GI Cancer Cases According to Residence, (b}
Distribution of the GI Cancer Cases Among City Residents, (¢) Distribution of the GI
Cancer Cases Among village Residents, and (d) Distribution of the Gl Cancer Cascs
Among Refugee Camp Residents.
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3.2.4 GI Cancers and Occupation

The patients who participated in this study were divided into three
groups according to their occupation (22% workers, 42.6% housewives and
29.8% cmployees). The statistical analysts of the data revealed that there is
slight significant association between the occupation .zmd the different Gl
cancer types (p=0.05). It is clear from the data of Table 3.6 that there are
significant differences in the incidence frequencies of the different GI
cancers according to occupation; for pancreas and colorectal cancers
highest among housewives (10% and 33.3%, respectively), for liver cancer
highest among employees (47.6%), for stomach and oral cavity cancers
highest among workers (35.5% and 25.8%, respectively), as shown in

Table 3.6 and Figure 3.7.°

Table 3.6. The Distribution of the 141 Cancer Cases According to Occupation.

Different types of Cancers
Co : . Pancreas | Colon | Liver | Stomach | Oral Total
Worker Count 1 2 9 11 8 31
%within group 3% 8.5% 29% 36% 26% 100%
% of total 0.7% 1.4% | 6.4% 7.8% 57% 22%
Housewife | Count 6 20 17 9 8 60
%within group 10.0% 33.3% | 28.3% 15.0% 13.3% | 100%
% of total 4.3% 14.2% | 12.1% 6.4% 57% | 42.6%
Employee | Count 3 7 20 8 4 42
Y%within group 7.1% 16.7% 1| 47.6% 19.1% 9.5% | 100%
% of total 2.1% 5% 14.2% 5.7% 28% [ 29.8%
Other Count 2 1 4 1 8
Ywithin group 25% 13% 50% 13% 100%
% of total 14% 1% 3% 1% 6%
Total Count 12 30 50 29 20 141
Y%within group 8.5% 21.3% | 35.5% 20.6% 14.2% [ 100%
% of total 8.5% 21.3% | 35.5% 20.6% 14.2% | 100%
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Figure 3.7. (a) The Distribution of the 141 Cancer Cascs According to Occupation, (b)
GI Cancer Incidence Among Workers, (¢) Gl Cancer Incidence Among Houscwives,
and (d) GI Cancer Incidence Among Employces.
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3.2.5 GI Cancers and Smoking

It was found that, from the 141 patients who participated in the study,
there were 79 smoker (56%) and 62 nonsmokers (44%). The statistical
analysis of the data revealed that there is a significant association between
the different GI cancer types and smoking (p=0.001). The differences in
incidence frequencies of liver and stomach cancers were not so significant
between smokers and nonsmokers. MHowever, thcre were significant
differences in the incidence frequencies, between both groups, for pancreas
cancer (more than 8-folds higher in smokers "13.9%" compared to
nonsmokers "1.6%"), colorectal cancer (more than 2-folds higher in
smokers "27.8%" compared to nonsmokers "12.9%") and oral cavity
cancers (more than 3-folds higher in nonsmokers "24.2%" compared to
smokers "6.3%"), as shown in Table 3.7 and Figure 3.8. On the other hand,
the statistical analysis showed no significant association between the
incidence frequencies of the different GI cancer types and number of

cigarettes smoked per day.
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Table 3.7. The Distribution of the 141 GI Cancer Cases According to Smoking Habits.

Different types of Cancers
Pancreas | Colon Liver | Stomach Oral Total
Count 11 22 26 2 15 79
Count
Smoker é?\:g;m 13.9% | 27.8% |329% | 19.0% | 6.3% |100.0%
Q,
t{‘)’tglf 7.8% | 156% | 18.4% | 10.6% | 3.5% | 56.0%
N Count 1 8 24 14 15 62
on Swithin
smoker | Jout 16% | 12.9% |387% | 226% | 24.2% | 100.0%
o
t{;’t;’f 07% | 57% |17.0%| 9.9% | 10.6% | 44.0%
Count 2 30 50 9 20 147
t I o - .
Tota wWithin | g son | 21.3% | 35.5% | 20.6% | 14.2% | 100.0%
group
Z;’tglf 8.5% | 21.3% | 355% | 20.6% | 14.2% | 100.0%

3.2.6 GI Cancers and Diet

Several variables concerning diet were included in the questionnaire
to investigate their association to the incidence frequencies of the different
GI cancer types. Although the statistical analysis of the data revealed either
no or slight significant association, several significant partial internal
correlations could be observed between the incidence frequencies of some
GI cancer types and the type of food preferred in dict, coffee intake and

carbonate beverages intake.
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Figure 3.8. (a) The Distribution of the 141 Gl Cancer Cases According to Smoking
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3.2.6.1 Correlation of GI Cancers Incidence to Diet Type

the study, belonged to the group preferring meat based diet (85.1%), and
only 14.9% belonged to the group preferring dict rich in fruits and
vegetables. There were no statistically significant differences in (he
incidence frequencies of most GI cancer types according to the basic type of
diet preferred (meat based or fruits and vegetables based). As shown in
Table 3.8 and Figure 3.9, the only significant difference was in the
incidence of pancreas cancer, which was about 2-folds higher (9.2%)

among the group preferring meat based diet than among the group

69

preferring diet rich in fruits and vegetables (4.8%).

Table 3.8. The Distribution of the 141 GI Cancer Cases According to Diet Type (Meat

Based or Fruits & Vegetables Based).

It was found that, the majority of the 141 patients who participated in

Different types of Cancers

Pancreas [ Colon Liver | Stomach Oral _Total
Meat | Count 11 25 43 24 17 120
based  Towithin . o . . ) .
diet aroup 9.2% | 208% |358% | 200% | 14.2% | 100%
% of lotal 7.8% 17.7% | 30.5% | 17.0% | 12.1% | 85.1%
Fruits Count 1 5 7 5 3 21
& Veg. T —
based | ‘owithin 48% | 32.8% |33.3% | 23.8% | 14.3% | 100%
group
diet
% of total 0.7% 35% | 50% | 35% | 2.1% | 14.9%
Count 12 30 29 29 20 141
Total ;‘;;"L'J‘S'” 85% | 21.3% |355% | 206% | 14.2% | 100%
% of total 8.5% 21.3% | 356.5% | 20.6% | 14.2% | 100.0%
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Figure 3.9. (2) The Distribution ol the 141 GI Cancer Cases According to Diet Type, (b)
GI Cancer Incidence Among the Group Preferring Meat Based Dicet, and (¢) GI Cancer
Incidence Among the Group Prelerring Fruits & Vegetables Rich Food.
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3.2.6.2 Coffee Consumption and GI Cancer

It was found that, from the 141 patients who participated in the study,
there were 78% consuming coffee regularly (at least 2 times/day) and 22%
absolutely not drinking coffee. The statistical analysis of the data revealed
no significant association between the different GI cancer types and coffee
consumption, However, it is clear from the data of Table 3.9 that there are
partial internal correlations between some types of Gl cancers and coffec
consumption. While the incidence frequencies of pancreas and colorectal
cancers were higher among coffee drinking group, liver and oral cavity
cancers were higher among the group not drinking coffee and there was no
significant difference in the incidence frequencies of stomach cancer related

to coffee consumption (Table 3.9 and Figure 3.10).

Table 3.9. The Distribution of the 141 GI Cancer Cases According to Coflee
Consumption.

Different types of Cancers
Pancreas | Colon | Liver Stomach | Oral Total
Yes | Count 7 21 41 23 18 110
Y%within group 6.4% 19.1% 37.3% 20.9% 16.4% 100%
% of total 5% 14.9% 29.1% 16.3% 12.8% 78%
No Count 5 9 9 6 2 31
%within group 16.1% 29% 29% 19.4% 6.5% 100%
% of total 3.5% 6.4% 6.4% 4.3% 1.4% 22%
Total | Count 12 30 50 29 20 141
%within group 8.5% 21.3% 35.5% 20.6% 14.2% 100%
% of total 8.5% 21.3% 35.5% 20.6% 14.2% 100%
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Figure 3.10. (a) The Distribution of the 141 GI1 Cancer Cascs According 1o Collee
Consumption, (b) Gl Cancer Incidence Among People Drinking Coflee, and (c) Gl
Cancer Incidence Among People not Drinking Collee.
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3.2.6.3 Carbonate Beverages Consumption and GI Cancer

It was found that, from the 141 patients who participated in the study,
there were 56% consuming carbonated beverages regularly (1 to 3
times/day) and 44% rarcly consuming or absolutely not consuming
carbonated beverages. The statistical analysis of the data revealed no
significant association between the different GI cancer types and
consumption of carbonated beverages. However, it is clear from the data of
Table 3.10 that there are partial internal correlations between some types of
GI cancers and consumption of carbonated beverages. While the incidence
frequency of stomach and oral cavity cancers were higher among
carbonated beverages consuming group, colorectal cancer was significantly
higher among the group not consuming carbonated beverages, and there
was no significant difference in the incidence frequencies of liver cancer

related to carbonated beverages consumption (Table 3.10 and Figure 3.11).

Table 3.10. The Distribution of the 141 GI Cancer Cascs According to Carbonate
Beverages Consumption.

Different types of Cancers
Pancroas Colon Livar Stomach QOral Total
Cotmt 7 11t 27 19 15 9
Yes ;";g&‘:'” 8.9% 139% | 34% 24% 190% | 100%
o of total 5.0% 7.8% | 19.1% 13.5% 10.6% 56.0%
Count 5 19 23 10 5 62
a, i H
No é:’,;'};"” 8.1% 306% | 37.1% 16.1% 81% 1 100%
% of total 3.5% 135% | 163% | 7.1% 3.5% 44.0%
Count 12 30 50 29 20 141
Total ;/‘;g:;“" 8.5% 21.3% | 35.5% 20.6% 142% | 100%
% of total 8.5% 213% | 35.5% 20.6% 14.2% 100%
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Figure 3.11. (a) The Distribution of the 141 GI Cancer Cases According to Carbonate
Beverages Consumption, (b) GI Cancer Incidence Among Cuarbonate Beverages
Consuming group, and (c) Gl Cancer Incidence Among Carbonate Beverages Non-
consuming Group.
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3.2.7 Correlation of Other Variables to the Incidence of GI Cancer

The association between the incidence of the different Gl cancer
types and several other variables (physical activity, number of family
members, education, and the presence of first degree relatives having
chronic or cancer diseases) was also investigated. Although statistical
analysis of the obtained data gave no significant correlation between any of
these variables and the incidence of GI cancers, some partial correlations
with specific type(s) of Gl cancers could be observed.

The results relating the incidence of GI cancers to cducation showed
that the highly educated group had less incidence frequency of colorectal
cancer (15.5%) compared to the less educated group (27.1%).

The results relating the incidence of GI cancers to the presence of
chronic diseases(s) in the family members showed that incidence
frequencies of both colorectal and pancreas cancers were higher (30.4% and
12.5%, respectively) within the group having family member(s) with
chronic disease(s) compared to the group living with healthy members
(15.3% and 5.9%), respectively.

The results relating the incidence of GI cancers to the presence of
first degree relative(s) having cancer showed that incidence frequencies of

both colorectal and stomach cancers were higher (29.8% and 20.3%,
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respectively) within the group having cancer diseased relative(s) compared
to the group with no family history of cancer (15.5% and 16.7%),

respectively.
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According to our knowledge, no previous studies were carried out in
Palestine concerning the prevalence of the different GI cancers and the
associated risk factors. Consequently, this study aimed at screening the
Palestinian population of the West Bank for the incidence of the different
types of GI cancer {colon, rectum, stomach, pancreas and liver) and
investigating correlations with different variables and possible risk factor.

However, the prevailing political situation complicated the task of
covering all the districts in the West Bank of Palestine. As a result, the
study was restricted on the northern districts of the West Bank (Nablus,
Jenin, Tulkarem, Qalqgilia and Salfeet). The registries of cancer patients
from all of these districts were available at Al-Watani Hospital since all
cancer patients from the northern regions of the West Bank are referred to
this main oncology center for treatment. We found that the available
complete registries were covering only the period of the last four years from
1999 to 2002.

During this period, 1000 cancer patients were referred to the hospital.
When we reviewed the report of the Palestinian National Cancer Registry
(PNCR, 2001} for the incidence of cancer in Palestine during 2 years (1998
and 1999), we found that 940 cancer cases were reported for patients from

the northern districts of West Bank. So, a higher number, of cancer cases,
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was expected during the period of the four years (1999-2002). It is clear that
the lower number of cases reported doesn't reflect a real decrease in the rate
of cancer incidence, but it reflects a decline in the number of patients who
could rcach the hospital or who preferred to go abroad for treatment due to
the prevailing political situation.

Our results showed that, the highest incidence frequencies of all
cancers and GI cancers were found in Nablus district followed by Jenin,
Tulkarem, Qalqilia and Salfeet districts, respectively (Table 3.2). These
results were in accordance with the data published by the PNCR, 2001 for
the geographical distribution of cancer cases (Table 1.3). The results
obtained revealed that the most frequent cancer is breast cancer (18.4%)
followed by lung and liver cancers, bladder cancer and colorectal cancer as
shown in Table 3.1 and Figure 3.1. However, it should be emphasized that
the reported high incidence frequency of liver cancer is not accurate due to
the fact that the records obtained from Al-Watani Hospital, in most of the
cases, did not specify wither liver cancer were primary or sccondary. When
the incidence frequencies of the different Gl cancers was cstimated, it was
found that GI cancers as a group arc the most frequent (25.5%). This
incidence frequency is near to the worldwide reported rates of incidence. As

an example, the estimated incidence rate of Gl cancers in the United State
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was 21.7% of all cancer cases, responsible for 25.1% of all cancer deaths in
USA 1n 2002 from both sexes (ACS, 2002).

It should be noted that although there are no great worldwide
variations in the incidence frequencics of GI cancers as a group, the
incidence frequencies of individual GI cancer types were found to vary
greatly among the population of different regions in the world. For
example, the world wide incidence of colon cancer is highest in the United
States (annual rate of 34 per 100,000) and lowest in India (annual rate of 1.8
per 100,000) — a ninecteen-fold difference. In Palestine, an incidence
frequency of colon cancer was reported to be 6.6 per 100,000 in the ycar
1998 (PNCR, 2001). Moreover, while colon cancer is among the most
common cancers in the United States, it is rare in Japan. Conversely,
stomach cancer, which is rare in the United States, is the most common
cancer in Japan. Changes in cancer incidence are observed among other
migratory populations. For this reason, the characteristic patterns of cancer
incidence in different countrics appcar to bc determined primarily by
environmental factors rather than by genetic differences (Kelley and
Duggan, 2003). It has been estimated that environmental factors are

responsible for up to 80% of all cancers (Cooper, 1993).
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Human cancers show striking variations based on factors such as age,
sex, race, socioeconomic status, and genetics as well as many occupational
and lifestyle factors. This study aimed at investigating correlations between
GI cancer types and with different variables and possible risk factor. To
achicve this purposc, we tricd to follow up the 255 patients who were
definitely diagnosed for the presence of any of the gastrointestinal (GI)
cancers and referred to Al-Watani Hospital during the period of the 4 years
(1999-2002) from the different districts of northern West Bank. Information
regarding age, sex, restdence and type of diagnosed cancer for most patients
were available from their records in the hospital. We could obtain the
personal history and information of 141 GI cancer patients (55.3% of all GI
cancer cases) who responded to the questionnaire (Appendix). It was
impossible to reach all of the patients during the course of this study since
some of them were in late stages and passed away, others went abroad for
treatinent and also the prevailing political situation complicated the task.
For this reason, we suggest that a standard comprehensive questionnaire
should be prepared, approved by the Ministry of Health, and distributed to
all official and private oncology centers in Palestine to be filled directly

when the patients are diagnosed for cancer incidence. Such a strategy would
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certainly provide complete information and database and make it available
for research projects in this field.

Upon the analysis of the collected data, it was found that for all types
of GI cancer, incidence incrcases with age. The incidence [requency of Gl
cancers, as a group, was very low before the age 35 years (2.8%), and then
it increased to 30.5% within the age group 35-55 yeérs, and to 66.7% within
the age group 55-75 years. However, the incidence of individual Gl cancers
showed the same trend of increase with age but with different extents. For
example, oral cavity cancers incidence increased marginally but pancrcas

cancer incidence increased by more than 5-folds within the older group.

Similar results were reported in the literature for cancer incidence in -

Palestine and worldwide showing that cancer cases become much more
common as we grow older, and its incidence and mortality rates increase
dramatically with age during most of life (Figures 1.2 and 1.3). For
example, several studies reported that the incidence of gastric cancer rises
progressively with age, with most patient being between the ages of 50 and
70 years at presentation. Cases in patients younger than 30 years were very
rare, The increasing incidence of cancer with age reflects a fundamental
feature of the biology of cancer cells where many years are required {o

accumulate the multiple abnormalities needed to generate most cancer cells,
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so the majority of cancers develop relatively late in life (Cooper, 1993).
(Cooper, 1993; Thun and Wingo, 2000; PNCR, 2001; Kelley and Duggan,
2003).

The results of this study showed that there is a significant assoctation
between the different GI cancer types and sex. For example the incidence
frequency liver and stomach cancers were more frequent in males compared
to females by a ratio of approximately 1.5 to [ (Table 3.4 and Figure 3.5).
According to the report of the Palestinian National Cancer Registry for
cancer incidence in Palestine, in the years 1997-1998, stomach cancer was
more¢ common in males than females by a ratio of 1.3 to 1 (PNCR, 2001).
Parkin et al., 1997, reported that gastric cancer is more common in males
than females by a ratio of approximately 2 to 1 in US (Kelley and Duggan,
2003). The same results were reported by Sipponan and Correa, 2002, in the
Finnish population. In general, this gender disparity in cancer incidence
may be partially due to historical diffcrences between males and females in
occupational exposures and cigarette smoking behaviors.

The findings of this study revealed partial significant association
between both place of residence and occupation and incidence of some
types of GI cancers (Tables 3.5 & 3.6 and Figure 3.6 & 3.7). Several

studies, in this regard, showed similar correlations. It has been estimated
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that environmental factors are responsible for up to 80% of all cancers and
the characteristic patterns of cancer incidence in different regions appcar to
be determined primarily by environmental factors. Consequently, it is
expected that individuals living in different environments and having
different occupations, are exposed to different factors, and have variable
style of life, physical activity, and diet habits. Furthermore, socioeconomic
status has been consistently shown to be associated with an increased risk of
several types of cancer (Howson, ¢ af., 1986; Powell and McConkey, 1992;

Cooper, 1993; Kcelley and Duggan, 2003).

The findings of this study showed that there is a significant
association between the different GI cancer types and smoking. Particularly,
the incidence frequency of pancreas cancer was more than 8-folds higher in
smokers compared to nonsmokers, and also the incidence frequency of
colorectal cancer was more than 2-folds higher in smokers compared to
nonsmokers (Table 3.7 and Figure 3.8). The association between increased
risk of pancreatic cancer and cigarette smoking has been firmly established.
The relative rate of smoking at Icast a pack per day is approximately four-
fold, compared with that of nonsmokers (Wynder, 1975; WCRF & AICR,

1997)
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The association between several variables, concerning diet, and the
incidence frequencies of the different GI cancer types was investigated in
this study. Significant difference was found in the incidence of pancreas
cancer, which was about 2-folds higher among the group preferring meat
based diet than among the group preferring diet rich in fruits and vegetables
Table 3.8 and Figure 3.9. Several studies suggested that diet and nutrition
may contribute to the pathogenesis of pancreatic cancer due to the
important roles for nutrients in regulating normal pancreatic growth and
function. The exocrine pancreas, which is the origin for 90% ol pancreatic
cancers, readily alters the pattern of digestive enzyme seceretion in responsc
to the nutrient content of the diet. Descriptive studies have suggested
associations between an increased risk for pancreatic cancer and a number
of components that are characteristic of the affluent diet, such as meat, fat,
protein, eggs, milk, and alcohol (Mack, 1982; MacMahon, 1982; NAC,
1982; NAC, 1989; WCRF & AICR, 1997). In contrast, however, the
majority of epidemiologic studics suggest that the frequent consumption of
fruits and vegetables may reduce the risk of pancreatic cancer (Block er al.,
1992; WCRF & AICR, 1997; Soler ef af., 1998). Additionally, obesity was

associated with a 50 to 60% higher risk of pancreatic cancer (Silverman et

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



86

al., 1998). Thus, both animal and human studies support a relationship
between total energy intake and pancreatic cancer risk.

The results of this study showed that there are partial correlations
between some types of GI cancers and colfec consumption. Pancreatic and
colorectal cancers were more frequent among people drinking coffee
frequently (Table 3.9 and Figure 3.10). Some studies have reported a
positive association between high coffee intake and pancreatic cancer risk
while other studies show that moderate amounts of coffee (1 to 3 cups per

day) pose no risk or may be protective (Gulol e al., 1995).
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Concluding Remarks and Recommendations

1-

It is clear that the lower number of cases reported doesn't reflect a
real decrcase in the rate of cancer incidence, but it reflects a decline
in the number of patients who could reach the hospitals and clinics or
who preferred to go abroad for treatment due to the prevailing
political situation.

We suggest that a standard comprehensive questionnaire should be
prepared, approved by the Ministry of Health, and distributed to all
official and private oncology centers in Palestine to be filled directly
when the patients are diagnosed for cancer incidence. Such a strategy
would certainly provide complete information and database and make
it available for research projects in this field.

Human cancers show striking variations based on factors such as age,

- sex, race, socioeconomic status, and genetics as well as many

occupational and lifestyle factors, such as cigarcttc smoking, dict
habits, and physical activity The potential for complex interactions
between these factors and nutrients is enormous, and this emphasizcs
the difficulties in demonstrating causal associations with the same

clarity as is demonstrable for high-risk environmental exposures.
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