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Cancer is a severe condition characterized by uncontrolled cell division and increasing
reported mortality and diagnostic cases. In 2040, an estimated 28.4 million cancer cases
are expected to happen globally. In 2020, an estimated 19.3 million new cancer cases
(18.1 million excluding non-melanoma skin cancer) had been diagnosed worldwide,
with around 10.0 million cancer deaths. Breast cancer cases have increased by 2.26
million, lung cancer by 2.21 million, stomach by 1.089 million, liver by 0.96 million,
and colon cancer by 1.93 million. Cancer is becoming more prevalent in Pakistan,
with 19 million new cancer cases recorded in 2020. Food adulteration, gutkha, paan,
and nutritional deficiencies are major cancer risk factors that interplay with cancer
pathogenesis in this country. Government policies and legislation, cancer treatment
challenges, and prevention must be revised seriously. This review presents the current
cancer epidemiology in Pakistan to better understand cancer basis. It summarizes
current cancer risk factors, causes, and the strategies and policies of the country
against cancer.
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INTRODUCTION

Cancer is one of the arduous diseases in which the entry and spread of irregular cell development
to other body regions occur. Cancer signs and symptoms depend on cancer grade and type. There
are many causes of cancer in which, mostly inherited genetic abnormalities (such as BRCA1 and
BRCA2 mutations) (1), infections (2), environmental factors (such as air pollution) (3), and bad
lifestyle choices (such as smoking and high alcohol use) (4), may damage DNA and cause cancer.
Fatigue, weight loss, skin changes, unusual bleeding, persistent cough, fever, lump, and tissue mass
are the common symptoms of this disease (5). Different drug strategies have been developed to
treat cancer in different conditions (6). Carcinoma affects the skin, lungs, breast, pancreas, and
other organs. Sarcoma is a kind of cancer that affects the joints, muscle, fats, arteries, collagen, and
other collagenous tissues of the body. Melanoma occurs in cells that make pigments in the skin (7).
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Burden of Cancer

Lymphoma is a cancer of lymphocytes and leukemia occurs in
the blood. Breast, leukemia, lips, and oral void space cancer are
the top 3 tumors in all age groups and gender (8). According
to Shaukat Khanum Memorial Cancer Hospital and Research
Center Lahore (SKMCH&RC) (9), the three most common
cancers among young women are breast, ovary and uterine
adnexa, and lip and oral hollow space cancers (9).

The three most common cancers among adult men are genital,
intestine canal/anus, and lip and oral hollow space cancers (9).
The most common cancers in adults, regardless of gender, are
malignant neoplasms of the chest (10), lips and mouth (11),
and intestine canal/anus (12). Non-Hodgkin lymphoma (NHL)
and Hodgkin lymphoma (HL) are the most frequent cancers in
children (13). NHL in children may occur at any age, although
it is more frequent in younger children. Adolescents are more
likely to get HL (13). In children, there is no recognized cause
of lymphoma. Young males with the least frequently diagnosed
cancers are stomach, prostate, and mouth (14), while mature
girls are commonly diagnosed with chest, cervical, and intestine
canal/anus cancers (15).

The 8th edition of the American Joint Committee on
Cancer staging recommendations, Tumor nodes and metastasis
(TNM), classifies malignancies into four stages from 0 to 4 and
unstageable and no longer acceptable tumors, according to those
of unstageable tumors to all publicly available cancer websites
and registry (16). According to the reports, 0.8% of the 6,291
analytical cases were assigned to stage 0, 12.9% to stage-I, and
27.2% to stage II. There were 25.4% in stage IIl and 18.2% in stage
IV, with 10.2% getting no level and 5.3% implacable (9).

Mechanisms of Cancers

The cancer spreads as the normal processes that govern cell
activity fail. A single mobile is becoming the father of many cells
with unusual abilities or behaviors. It is often the result of cells
accumulating genetic damage over time. Sustained proliferative
signaling (17), cell death resistance (18), invasion and metastasis
activation (19), and angiogenesis induction (20) are substitutes

Abbreviations: Brcal, breast cancer gene-1; Brca2, breast cancer gene-2;
SKMCH&RC, Shaukat Khanum Memorial Cancer Hospital and Research Center;
NHL, Non-Hodgkin lymphoma; HL, Hodgkin lymphoma; TNM, tumor nodes and
metastasis; WCRE, World Cancer Research Fund; SLT, severe lung tumors; IDA,
International Development Association; PNNSKR, Pakistan National Nutritional
Survey Key Report; NCR, National Cancer Registry; NPFPPH, National Program
for Family Planning and Primary Health Care; PAEC, Pakistan Atomic Energy
Commission; HRDP, Human Resource Development Program; CCHRC, Cancer
care hospital and research Centre Pakistan; CCFPT, Children Cancer Foundation
Pakistan Trust; CCH, Children Cancer Hospital, Pakistan; NCDBP, National
Cancer Data Base Pakistan; PSCO, Pakistan Society of Clinical Oncology; NHSRC,
National Health Services Regulations and Coordination; PHRC, Pakistan Health
Research Council; HRCP, Human Rights Commission Pakistan; PCCWS, Pakistan
Cancer Care Welfare Society; PIMS, Pakistan Institute of Medical Sciences; SOS-
PK, Surgical Oncology Society of Pakistan; NAP-NCD, National Action Plan
for Non-Communicable Disease Prevention, Control, and Health Promotion in
Pakistan; NCD, non-communicable diseases; SROs, statutory regulatory orders;
NMSC, non-melanoma skin cancer; GLOBACAN, global cancer incidence,
mortality and prevalence; IARC, International agency for research on cancer;
AICR, American Institute of cancer research; PG, pyogenic granuloma; TNE
tumor necrosis factor; CYP, cytochrome P450; GST, glutathione S-transferase;
WRA, women of reproductive age.

for cancer (21, 22). Figure 1 shows how most cells inside an
individual are vulnerable to DNA damage. An individual’s cells
usually grow and divide in a highly controlled way known as
a mobile cycle throughout their lives (23). It helps tissues to
mature but also live a healthy life. Until a mobile phase cell
divides, it must replicate its DNA (and hence its genetic code)
so that each daughter cell has DNA equivalent to the parent cell.
DNA replication is a complicated process prone to sequencing
errors (24).

Cells are constantly found to have elements that could harm
DNA (25). Exogenous factors, such as rays or chemicals in
cigarette smoke, and endogenous indicators, such as free radicals
or toxic metabolites, are present in the body (26). A carcinogen
is a chemical or agent capable of producing cancer, even if
not all cancer-causing substances destroy DNA immediately
(27). Endogenous defensive mechanisms are less effective due to
inherent genetic abnormalities, excessive amounts of exposure
to external cancer-causing chemicals, and endogenous elements
that damage DNA integrity (27). Unsuitable nutrients over the
whole basis represent a disordered dietary microenvironment at
the cell level. This can lead to an environment that encourages
the buildup of DNA damage and, as a result, the development of
cancer stated to the World Cancer Research Fund (WCRF) (22).

GLOBAL BURDEN OF CANCER

Cancer is the leading killer, with more than 10 million deaths
in 2020 (28, 29). According to the cancer statistics 2020 (29),
breast cancer (2.26 million cases) (29), lung cancer (2.21 million
cases) (29), intestine and rectum cancer (1.93 million cases),
prostate cancer (1.93 million cases), carcinoma (1.20 million
cases), and stomach cancer (1.20 million cases) are the most
common cancers in the United States in 2020 (in terms of new
cases; 1.09 million cases) (29). The shortage of oxygen in the body
is the leading cause of cancer mortality. Breast cancer has affected
almost 2.3 million people worldwide in 2020, including 0.685
million fatalities (30). The new cases and deaths are presented in
Table 1.

Cancer Situation in Pakistan

International Agency for Research on Cancer (IARC) has
reported in Pakistan that the proportion of newly diagnosed
cancers is 0.18 million, the number of cancer fatalities is 0.11
million, and the number of prevalent cases (5 year) is 0.32 million
(31). In Asia, Pakistan regionally represents the most significant
breast cancer rate (32). Breast cancer has grown increasingly
frequent in Pakistan, with one out of nine women now having
a lifetime risk of the disease (33). Pakistan has one of the highest
breast cancer mortality rates globally (34). Lips and mouth cancer
is the 2nd most frequent malignancy in Pakistan and the top
among males when both genders are included (15.9%) (35). The
increased usage of smokeless tobacco, such as areca nut, can
increase the burden of severe lung tumors (SLT) (36). SLT is a
collection of over 30 low and high-toxic substances (37). The list
of cancers, number of deaths, and new cases in Pakistan in 2020
are presented in Table 2.
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FIGURE 1 | The different mechanisms of cancer and its progression.
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TABLE 1 | New cases and deaths for different types of cancer worldwide. (Data
have been acquired from Global Cancer Statistics 2020).

TABLE 2 | New cancer cases and death for different types of cancer in Pakistan
(Data have been acquired from Global Cancer Statistics 2020).

Cancer type New cases (% of all sites) Death (% of all sites) Cancer type New cases (% of all sites) Death (% of all sites)

Number %age Number %age Number %age Number %age
Gastrointestinal 3,673,928 18.5 2,228,749 22.4 Gastrointestinal 23,220 14.87 21,077 18.08
Leukemia 474,519 2.5 311,594 3.1 Leukemia 8,305 4.7 6,261 5.3
Melanoma of skin 1,198,073 6.2 63,731 0.6 Melanoma of skin 502 0.28 290 0.25
Brain/Nervous system 308,102 1.0 99,840 1.0 Brain/Nervous system 4,770 2.7 3,934 3.4
Pulmonary cancer 2,707,406 14.7 2,019,937 20.3 Pulmonary tract cancer 19,008 10.61 14,488 12.31
Genitourinary 4,017,064 21 1,648,189 156.6 Genitourinary 25,241 11.35 11,026 9.46
Liver cancer 1,401,450 7.3 1,296,183 13 Liver Cancer and 8,372 4.7 7,739 6.6
Mouth/Oral cavity cancer 431,296 2.3 167,235 2.0 Gallbladder
Breast cancer 2,261,419 11.7 684,996 6.9 Mouth/Oral cavity cancer 20,620 10.01 11,761 10.07
Multiple myeloma 176,404 0.9 117,077 1.2 Breast cancer 25,928 14.5 13,725 1.7
Mesothelioma 30,870 0.2 26,278 0.3 Multiple myeloma 1,978 1.1 1,726 15
Hodgkin lymphoma (HL) 83,087 0.4 23,376 0.2 Mesothelioma 41 0.02 34 0.03
Mesothelioma 30,870 0.2 26,278 0.3 Non and Hodgkin 8,305 4.63 4,550 4.36
Kaposi sarcoma 34,270 0.2 15,086 0.2 lymphoma (NHL)
Others 2,564,031 1,329 584 Mesothelioma 41 0.02 34 0.03
Sum of al sites 19,292,789 9,958,133 Kaposi sarcoma " 0.04 o1 0.04

Others 31,980 - 20,453
Sum of all sites 178,388 - 117,149 -

POTENTIAL RISK FACTORS OF CANCER
IN PAKISTAN

Diet and Nutrition

Malnutrition was common among advanced cancer patients (38).
The nutritional deficiency was linked to poor clinical outcomes
(38). According to numerous studies, poor nutrition is prevalent

among cancer patients, with rates ranging from 31 to 97%
(39-42). Malnutrition can result in impaired immunity (43),
higher infection rates (44), inadequate reaction and endurance
for therapy (45), higher healthcare costs (46), worse quality of life
(47), and shorter survival durations (48).
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Dietary Consumption

Cereals continue to be the mainstay of the Pakistani diet,
accounting for 62% of total energy (49). Pakistan has a high
level of dietary patterns compared to other Asian countries
(50). However, there is a lack of diet quality and fish and
meat consumption (51). Fruit and fresh vegetables, which are
sensitive to local seasonal availability, are similarly limited
due to the country’s lack of established marketing facilities.
Micronutrient deficiency disorders in Pakistan are likely to be
caused by fluctuations in the availability of these essential foods
(52). Figure2 shows the link between dietary consumption
and cancer.

A healthy diet rich in fruits and vegetables has been related
to a decreased risk of cancer. Consumption of vegetables
reduces cancer risk, according to American Institute of Cancer
Research (AICR) (53). As a result, it is assumed that vegetables
contain chemopreventive chemicals. Isothiocyanates and myo-
inositol have been the emphasis. Isothiocyanates, found as
glucosinolates in green vegetables like mustard, cabbage, lettuce,
radish, and cauliflower, seem plentiful (54). Beans, cereals, and
nuts all contain myo-inositol (55). These compounds inhibited
the enzymatic activity of 4-(N-Methyl-N-nitrosamine)-1-(3-
pyridyl)-1-butanone (56, 57).

Epidemiological and experimental studies indicate that
Brussels sprouts, kale, broccoli, and cabbages have anticancer
properties (58). Sulforaphane, a phytochemical found in
cruciferous vegetables such as broccoli, Brussels sprouts,
sorghum and cabbage, has anticancer characteristics (58, 59).

Cabbage has antioxidant and anti-inflammatory properties
that could help prevent cancer (60). Foods that increase the
bioavailable content of non-heme iron and alternative treatments
for cancer patients can all benefit from fresh cabbage juice,
whether made individually or combined with other vegetables
like carrot and celery (61, 62) Thiocynate obtained from the
hydrolysis of Brassica oleraceae has anticancer and antioxidant
properties (60, 63). Cauliflower and cruciform vegetable intake
has reduced cancer rates (64). Radish sprouts may have a
more substantial chemoprotective effect against carcinogens than
broccoli sprouts (65). Antimutagenic efficacy of aqueous extract
of salted radish roots against Salmonella typhimurium TA98
and TA100 (66). Radish sprouts have a high concentration
of glucoraphanin, glucosinolates that hydrolyze to produce
sulforaphane, a potent inducer of phase 2 detoxification enzymes
with anticancer properties (65). Due to the indoles present
in turnip, it has anti-tumorigenic properties (67). Substantial
antimutagenic factors and hydroxyl radical scavengers have been
found in Turnip seeds (68).

Flavonoids, also present in tomatoes, have been shown to
prevent carcinogenesis in vitro, and there is strong evidence
that they can do so in vivo (69, 70). In considerable amounts,
Tomato leaf extract includes isolated active components with
anticancer activity (70). Cardioprotection, anti-inflammatory,
Antimutagenic, and anti-carcinogenic qualities are only a few of
the biological advantages of tomato lycopene (71). Lycopene-rich
tomatoes and tomato products have decreased the risk of chronic
diseases such as cancer and heart disease (71). Cancer might be

Frontiers in Nutrition | www.frontiersin.org

July 2022 | Volume 9 | Article 940514


https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org
https://www.frontiersin.org/journals/nutrition#articles

Ali et al.

Burden of Cancer

Poor handling
of foods

Addition of
pond water in
milk

Addition of methanol,
melamine, urea,
sugars in milk

Poor expertise

FIGURE 3 | Association between contaminated food and cancer.

ADULTERATED

CANCER

Unapproved
food additives

<

Cleaning products
like octylphenol
and nonylphenol

prevented or delayed by delaying or inhibiting the steps leading to
genetic damage or activating preventive systems (72). The large-
scale (a-Tocopherol and B-carotene) cancer prevention studies
and carotene and retinol effectiveness trial intervention studies
found that anyone who gained early plasma or potency layers of
carotenoid had a lower risk of developing lung cancer (73, 74).
Those with greater pre-intervention carotene concentrations in
their plasma or diets reduced cancer incidence (75). A high-
carotene diet may also benefit cancer treatment (76, 77).

Adulteration

Pakistan is indeed an agricultural land, and farmland has
always significantly influenced the nation’s economy with cattle
(78). Pakistan produced 42.199 million tons of milk last year,
with buffaloes accounting for 62.17% of total milk output,
cows 34.21%, sheep, goats, and camels 3.60%. Pakistan’s milk
production and delivery infrastructure are antiquated and
insufficient, despite the country’s favorable position among dairy-
producing countries (79). The irregular private sectors, which are
made up of many agents such as sellers, collectors, mediators,
processors, merchants, and dairy stores, perform a specific
function at a different stage of the production process and
manage it (80). Pakistan’s dairy industry is beset by many issues,
including a scarcity of industrial milk production, milk expertise,
and legal and technological resources (81).

Moreover, its lack of decent inspection is the system’s biggest
overlooked flaw. At practically every stage of the marketing
process, testing is just about non-existent (82). On the other
hand, rising inflation and poverty levels have made most
Pakistani consumers budget-conscious. As a result, open raw

TABLE 3 | Linkage of certain foods to various malignancies.

Food items Type of cancer References
High intake of red meat Colorectal cancer (89)
High salted vegetables/food Gastric cancer (90)
Ultra-processed food and drinks  Chronic lymphocytic leukemia 91)
High fat Breast cancer (92)
Low vitamin C, E rich foods Skin cancer (93)
High alcoholic beverages intake Lung cancer (94)
High carbs Brain tumor (95)
High fat Liver cancer (96)

milk has a higher demand than pasteurized milk (83). Different
factors are shown in Figure 3. Water is perhaps the most basic
and transparent adulteration in milk and is applied to boost
the volume of a valuable product. Still, dirty water puts people’s
health in danger from waterborne illnesses (84).

Owing to decreased milk output, milk yield in Pakistan is
reduced by 55% throughout the summer (85). However, when
milk production is abundant in contrast to the spring, price
increases of up to 60% are usual. Water is blended into the whole
dairy throughout the summer to enhance the milk available
to meet demand (86, 87). Because pond water is an excellent
nitrogen resource, some unscrupulous people add it to milk to
increase the relative density. Human ingestion of these water-
spoiled milk can induce gastrointestinal problems, mainly in the
elderly, or pose significant health risks to children and infants
who regularly eat dairy (88). Table 3 shows the many cancers
induced by various foodstufts.
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To avoid milk from spoiling during delivery, especially in hot
weather, it is refrigerated (the ice used may be contaminated)
(97). Milk is also important because it has whey protein with
many health benefits (98). Methanol, melamine, urea, and sugars
can be illegally polluted in milk (97). In summers, H202 protects
milk whenever the heat is exceptionally high. Hydrogen peroxide
damage to stomach cells can cause gastritis, bowel inflammation,
and severe diarrhea (99). Cleaning products used to clean milk
also cause cancer (86).

Fast Food and Junk Intake

Fast food is food that can be prepared and served quickly (100).
They’re known for offering rich, delectable food at affordable
costs. Nonetheless, many people nowadays, especially the young,
like fast food like burgers, chicken wings, pizza, and shawarma
(101). Fast food’s success can be attributed to a variety of things.
The changing level of living is among the essential variables. Most
individuals spend extra shifts and even whole study hours to
make finances meet. They won’t have time to shop for supplies
or prepare delectable meals. The increasing number of young,
wealthy people is one factor. Most people in most countries spend
a lot of money on fast food since they are primarily young (102).
Children are regularly exposed to fast food advertisements on
television and the Internet (103). Youngsters enjoy dishes with
vivid shades and miniature gadgets, although full of fat, salty,
or artificial sweeteners. Fast-food consumption has increased
dramatically in Pakistan (104). Client meal preferences are
impacted by several factors, including client desire to dine out
(105), networking (106), globalization (107), a need for university
undergraduates (108), the convenience of Pakistani households
with two incomes, and a variety of other factors (109). People
are eating in a new way in terms of global with the rising
relative importance of snacks, burgers, pizzas, and fizzy beverages
(110). As previously stated, the need for food is linked to urban
culture, and development is one of the factors contributing to
changing lifestyles, increasing wealth, and the independence of
young people (111).

Many individuals like eating fast food regularly, even though
they may be unaware of its negative health impacts. One of the
ailments caused by consuming fast food is cancer (112)People in
Pakistan often buy and eat fast food between 6 and 9 p.m., as per
findings of a study (113). Due to its delectability, fast is consumed
by single and joint households in Pakistan. The nuclear family
unit is more cost-conscious than the common family unit. Fast
food is popular among the general public, and many people
choose to dine outdoors in their houses (114). People who were
overweight were more likely to eat fast food at home (115).

As a consequence, dining out is a better choice (116). There
is conflicting evidence of a relationship between food quality
and prostate cancer (117). According to recent research, taking
in more food, fruits, and vegetables is linked to a decreased
incidence of prostate cancer (118). The low-fat, high-vegetable,
and fruit-intake diet can help to reduce the risk of prostate cancer
(119). In several studies, a high-fat diet, particularly red meats
and dairy products, has increased cancer risk (120). In South
Asia, vitamin D insufficiency is relatively frequent. According to

studies, 70-97% of Pakistan’s primary population is deficient in
vitamin D, with vitamin D insufficiency being more prevalent in
cities (121). Vitamin D deficiency is widespread among Pakistan’s
general population (122). Vitamin D insufficiency was detected in
95% of women with breast cancer and 77% of healthy people in
research from a prestigious cancer clinic in Pakistan (123). On
the other hand, Chlebowski discovered no link between vitamin
D deficiencies and cancer (62, 123). In earlier studies, vitamin D
levels over 50 ng/ml have been linked to a 50% decreased risk of
breast cancer (124, 125).

Gutkha and Paan

Tobacco use seems to have a long history in many regions,
particularly India, Pakistan, other Asian nations, and America
(126). There are around 28 carcinogenic chemical constituents
in smokeless tobacco, the most common of which is nitrosamine
(127). Due to a significant lack of information and awareness,
most people utilize Paan and Gutkha (128).

Children think of Gutkha as candy because of its pleasant
flavor (36). Gutkha is widely assumed to be a mouthwash (36).
However, its pleasant taste and smooth texture attract bacteria,
leading to tooth disease (36). In most places where Paan and
Gutkha are widely used, it is difficult to control their use, and
their widespread use contributes to oral cancer. Tobacco, seed,
soaked lime, herbs, and geek wrapped in flake are common
ingredients in paan (129). Mouth Sub Mucous Carcinoma seems
to be a chronic oral condition marked by mucus buildup in
the mouth, pain, and necrosis of subcutaneous soft tissue. Oral
cancer is relatively frequent in Pakistan, India, China, Taiwan,
Sri Lanka, Malaysia, and Indonesia (130). Gutkha intake was
already proven even to have carcinogenic and chromosomal
effects. In certain circumstances, drinking rather than smoking
significantly impacts oral cancer (131). In Pakistan, males and
females had prevalence estimates of 21.3 and 19.3%, respectively.
Pakistan is the second most common country where smokeless
tobacco is used (132). Tobacco products have been connected
to almost 90% of mouth cancer cases, which is critical in cancer
formation (133). People who inhaled smoke more than 10 times
per day have been found to have a higher chance of acquiring
cancer than those who did not (134). Paan is consumed by 3.3—
37.0% in Pakistan and India (36). Mouth cancer is the third least
frequent cancer in Pakistan and India (135), behind breast and
lung cancer. Breast cancer affects more females than males (136).
The use of such items is considered normal in the culture. Despite
their deliciousness, Gutkha, Chaalia, paan, toombak, and naswar
lead to mouth cancer (36). Numerous studies show that these
goods are consumed by 20-30% of individuals and teenagers in
Pakistan, India, and Nepal (137, 138). In Karachi, Pakistan, 40%
of the populace chews betel nut, areca nut, and tobacco products
(139). According to a study, more than 74% of pupils in Karachi,
Pakistan, consume digestible items regularly (140). Paan, chaalia,
gutkha, naswar, and toombak were utilized 34.3, 34.7, 46.0, and
50% of the time in Sindh, Punjab, respectively Pathan, and
Mohajir districts, according to a 2006 report (141). According
to a study conducted a decade ago, gutkha was consumed on a
regular basis by 46% of Karachi residents (142). Another study
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found that 35% of persons attending a medical care facility
from Karachi, Pakistan, consumed paan, gutkha, or other oral
tobacco frequently (143). The paan and gutkha processes have
been proposed for humans, as shown in Figure 4.

Before swallowing, paan, gutkha, and zarda are crushed,
licked, or rubbed between gums and teeth. According to the
World Health Organization, Nicotine mycotoxins constitute 76—
91% of N-nitroso compounds (144). Paan and gutkha produce
irritation of the oral mucosa, which stimulates T-cells and
macrophages, resulting in the generation of prostaglandins.
The pyogenic granuloma (PG) generation by buccal cavity
keratinocytes is stimulated by areca nut extract, which is critical
for tissue stiffness and malignancy. Tumor necrosis factor (TNF),
interleukin-6, and growth factor-like have all been produced in
areas of aggravation (36).

The nitrosamine in tobacco is biologically changed via cyp450
enzymes, which can form N-nitrosonornicotine, a carcinogenic
solid that can cause DNA damage and, as a result, oral cancer
(145). cytochrome P450 (CYP), Glutathione S-transferase (GST),
and TNF represent cytochrome polymorphism, glutathione-s-
transferase, and cancer necrosis signals.

Reduced salivation and mucus production have been observed
in paan and gutkha eaters, decreasing the oral mucosa’s normal
microbiota and an increased risk of infection from Aspergillus
(146). In laboratory animals, Paan and gutkha have been shown
to cause stomach, mouth, throat, and laryngeal cancers. To mice,
paan is just a melanoma agent (147). According to studies,
mice given smokeless tobacco developed malignancies in their
reproductive organs, ovaries, stomach, kidneys, abdomen, and
lungs. As a result, smokeless tobacco is carcinogenic to the mouth
and other bodily systems (148).

Micro-Nutrients Deficiency

A deficiency of vitamin A may cause metaplastic changes in the
nasal passage (149). Both inheritance and the effects of harmful
practices such as smoking and eating a diet lacking plant-based
items increase the chance of secondary cancer cells in many body
regions (150). The relation between micro-nutrient deficiencies
with cancers has been supplemented in Table 4.

Vitamin C insufficiency is common among south Asians and
one of the contributing causes (165). Vitamin C levels in the
blood of Indians and Pakistanis living in India and Pakistan
have dropped dramatically (165). The primary cause might be
a lack of vitamin C rich fruits and vegetables, especially among
individuals from poor socioeconomic categories (166). Patients
with advanced disease receiving chemo or immunotherapy may
be at a higher risk of Vitamin C depletion due to increasing
demands rather than a lack of consumption (167). Women had
more significant amounts of ascorbate than males, while active
patients had more meaningful levels than sedentary people (168).
Anemia is more common in people who have had a tumor
recurrence and are in the later stage of the disease. That is,
from 40% of individuals with early-stage colon cancer to almost
80% of patients with advanced cancer (169). An iron shortage
can be fatal (usually related to bleeding), for those with low
iron reserves or who are iron deficient somehow (170). Poverty,
hunger, illiteracy, inadequate infrastructure, and a lack of policy
and law are all factors that contribute to the international
development association (IDA) in Pakistan, according to several
indicators (171).

According to the Pakistan National Nutritional Survey Key
Report (PNNSKR), 2019, Vitamin D deficiency among children
under five is a severe problem in Pakistan (172). Vitamin D
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TABLE 4 | Micro-nutrient deficits linked with a variety of cancers.

Type of cancer Micro-nutrients Outcome References
Breast cancer Vitamin D3 In breast cancer patients, vitamin D insufficiency is a typical occurrence. (151)
Selenium In 2014, a meta-analysis identified a link between selenium blood levels and the risk of breast cancer. (152)
Folate, zinc, beta-carotene In a 2014 investigation, many genetic abnormalities and/or deficits in folate, zinc, and beta-carotene (153)
were linked to triple-negative breast cancer development, especially when they were identified together.
lodine lodine is a mineral found in the thyroid and breast tissue that aids in preventing breast cancer. Low iodine (154)
levels may be considered a risk factor for breast cancer due to the high prevalence of hypothyroidism in
breast cancer patients.
Prostate cancer Zinc A study of Nigerian prostate cancer patients identified a relationship between zinc deficit and prostate (155)
cancer and selenium and vitamin E deficiency.
Vitamin E and trace minerals ~ As previously indicated, a study on Nigerian males with prostate cancer was undertaken. According to (155)
this study, prostate cancer patients exhibited significantly decreased levels of whole blood superoxide
dismutase (SOD), vitamin E, serum selenium, and zinc. AS A RESULT, Vitamin E, zinc, and selenium
deficiency may be risk factors for prostate cancer.
Selenium Increased plasma/serum selenium levels (170 ng/mL) were found to lessen the incidence of prostate (156)
cancer in a comprehensive review and meta-analysis of selenium and prostate cancer.
Vitamin D3 Vitamin D3 25(0H) D concentrations were inversely correlated with prostate cancer risk but not vitamin (157)
D-related polymorphisms or parathyroid hormone. This suggests a relationship between low vitamin D3
blood pathology and a higher risk of prostate cancer.
Colon cancer Folic acid In colorectal cancer treatment, folic acid is a contentious vitamin. Even though high folate levels have (158)
been linked to a lower risk of colorectal cancer, too much folate can stimulate cancer growth.
Selenium In animal studies, selenium deficiency has been shown to aggravate colitis and speed tumor formation (159)
and progression in inflammatory carcinogenesis.
Vitamin D Many colorectal cancer patients have vitamin D3 insufficiency and deficiency. (160)
Fiber, low fruit and vegetable, Even if not a single nutrient, it has long been known that a diet poor in fruits and vegetables, fiber, and (161)
high red and processed meat red and processed meat intake is related to the development of colorectal cancer.
intake
Lung cancer Selenium Several epidemiological studies have found that persons with low selenium levels in their blood had a (162)
higher risk of lung cancer, albeit the findings are contradictory. Research done in the southeast
United States showed that lower-income and black Americans were more likely to get lung cancer.
Vitamin A Cigarette smoking has been linked to the development of lung cancer. Cigarette smoking has been (163)
shown to lower retinoic acid levels in the lungs of rats and increase the growth of precancerous and
cancerous tumors.
Vitamin D3 Vitamin D3 deficiency is common in lung cancer patients, ranging from mild to severe. (160)
Zinc Human investigations on zinc deficiency and lung cancer are few and far between. Zinc deficiency has (164)

been demonstrated to cause DNA instability and undermine its integrity in cell culture studies on human
lung fibroblasts, suggesting that it may have a role in preventing DNA damage and cancer.

insufficiency was found in a substantial percentage of people
(62.7%) (173). Many youngsters (13.2%) suffer from a severe
deficit. The incidence is somewhat higher (63.1%) among girls
than it is among boys (62.4%) (174). Vitamin D insufficiency
affects the majority of women of reproductive age (WRA)
(79.7%), with 54.0% having a moderate deficit and 25.7%
having severe deficiency (175).Vitamin D insufficiency is more
prevalent in urban areas (83.6%) than in rural areas (77.1%)
(175, 176). Vitamin A deficiency in a child under the age of
five affects 51.5% of children, with 12.1% suffering from severe
inadequacy (175, 177). Anemia is more common in those with
a tumor recurrence at a later stage of their disease (from 40%
of patients with early-stage colon cancers to almost 80% of
patients with advanced disease) (175, 178). Iron deficiency can
be absolute (typically caused by bleeding) or functional (caused
by insufficient iron reserves) (175, 179). The prevalence of the
disease is somewhat higher (51.7%) in males than in girls (51.3%)
(174, 175). Adolescent females in rural regions are more likely

than their urban counterparts to be anemic (175, 180). Zinc
Deficiency in Children under the age of five zinc deficiency affects
18.6% of the population, with comparable rates in males and
girls (175). Children in rural regions had a somewhat greater
likelihood (19.5%) than in large cities (17.1%) (175, 181). Some
cancer types related to different nutrients are supplemented in
Table 4.

CHALLENGES

No National Cancer Registry (NCR) in Pakistan can give the
actual magnitude of the problem to create a health policy (182).
Pakistan has a scarcity of nationally representative statistics.
There are no long-term cancer patient data available. No
comprehensive cancer control plan exists (182-184). There are
currently no systematic cancer prevention and control health
education efforts (183). The only national initiative was the
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National Program for Family Planning and Primary Health Care
Pakistan (NPFPPH), which created 100 television advertisements
to promote awareness of cancer’s early warning signals (185).
This, however, is not a long-term activity. In a few institutions,
government agencies and activist groups have produced patient
education materials (186); nevertheless, these activities have had
limited impact. At the national, provincial, and municipal levels,
a network of organizations is lacking. Low-cost public health
methods to promote palliative care are lacking, particularly
in low-resource areas. Due to a shortage of government
money, planning was halted. Policymakers, the health sector,
and other government institutions engaged in cancer care
and treatment are less enthused. Pakistan lacks adequate
policies and professionals for medical nutrition therapy (187).
Vertical service delivery arrangements and poor performance
accountability within the government are causing less efficiency
and quality concerns in the health system. The private sector also
duplicates services, primarily unregulated for quality treatment
and cost. Pakistan’s present health infrastructure are scattered
and unidirectional (188). Current healthcare technology has
not progressed (189). The current systems for determining the
suitability of supplies, diagnostics, medications, and laboratory
reagents are not based on evidence (189). There are concerns
with medicine quality, pricing, and recommendations (189). The
price of medicines is controversial between regulators and the
pharmaceutical industry (190).

PROGRAMS AND POLICIES IN PAKISTAN

Cancer Treatment Program in Pakistan

The Pakistan Atomic Energy Commission (PAEC) has played
an essential role in the health sector (191). PAEC now offers
over 13 Nuclear Medicine and Oncology Centers equipped with
Health and Nutrition having excellent facilities and offers to
continue integrated programs to identify various malignancies
and associated ailments (192). The primary disciplines accessible
and in use in PAEC nuclear medical institutes are nuclear
medicine, clinical oncology, surgical oncology, clinical labs,
radiology, medical physics, and bioengineering (193). In addition
to directing the operations of essential disciplines at several PAEC
nuclear medical facilities, the Directorate General of Medical
Sciences, PAEC Headquarter, is working on a Human Resource
Development Program (HRDP). This would ensure that qualified
and competent people in every aspect of cancer diagnosis and
treatment are available (193).

Cancer Care Hospital and Research Centre
(CCHRC) Pakistan

Its purpose is to provide high-quality, all-inclusive cancer
treatment at no cost while addressing their physical, social,
economic, and spiritual requirements (194). They also don’t
turn away any patients, accepting around 20,000 each year. This
hospital was created due to a lack of chemotherapy facilities
in Punjab 26/110, Baluchistan 1/12, Sindh 21/4, and KPK
14/35 (195). Chemotherapy takes 4-6 months, just like it did
at SKMCH&RC.

Children Cancer Foundation Pakistan Trust
(CCFPT)

This is intended for children only. This trust's mission is to
offer cancer screening and treatment to all children, regardless
of their financial situation. CCFPT was established years back
with a strong direction and commitment to building a Children’s
Cancer Hospital (CCH) in Pakistan. Every child may receive
quality cancer treatment and raise public awareness about
childhood cancer (196).

National Cancer Data Base Pakistan

(NCDBP)

In 2010, the NCDBP was established. The Pakistan Society of
Clinical Oncology (PSCO) and its associated centers also work
together (197). A cancer registry must be established to prevent
and manage cancer. We now need an NCR that can offer
information on the actual scope of the problem to establish health
policy. The Ministry of National Health Services Regulations and
Coordination (NHSRC) has tasked the Pakistan Health Research
Council (PHRC) with establishing a cancer registry by affiliating
all of the country’s leading public and private institutions. Eight
hospitals (Jinnah Postgraduate Medical Center, Karachi, Civil
Hospital, Karachi, National Institute of Child Health, Karachi,
Nishtar Hospital, Multan, Allied Hospital Faisalabad, Bolan
Hospital, Quetta, Khyber Teaching Hospital, Peshawar, and
Armed Forces Institute of Pathology, Rawalpindi) have been
sending data to the Human Rights Commission Pakistan (HRCP)
every quarter since May 2015 (198).

Pakistan Cancer Care Welfare Society
(PCCWS)

This society’s main objective is to provide financial assistance to
the patient because it’s challenging for someone diagnosed with
cancer to manage expenses. However, Government assistance
is needed too. Its mission is to help cancer patients medically,
physically, socially, economically, and psychologically.

The PCCWS is a non-profit public welfare organization based
in Pakistan to promote cancer awareness. PCCWS started in 2006
and presently has over 200 members and is currently striving
to improve cancer awareness in lower Punjab (199). PCCWS
follows the American Society of Cancer’s monthly theme-based
calendar system and organizes lectures, seminars, presentations,
and campaigns throughout the lower Punjab, both rural and
urban. PCCWS makes cancer literature in Urdu accessible,
comprehensive, and up-to-date for local populations (199).

Pakistan Institute of Medical Sciences
(PIMS)

The department houses Pakistan’s World Health Organization
(WHO) National Cancer Control Project. The Pakistan Institute
of Medical Sciences treats patients from Islamabad, Khyber
Pakhtunkhwa, FATA, Gilgit-Baltistan, Kashmir, and Punjab
(200). In addition, PIMS provides round-the-clock service to
Parliamentarians, government officials, and judicial employees
(32). All components have very visible and unambiguous
signposting for services provided at PIMS to assist patients and
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their attendants (200). All cancers are treated at the oncology
department with curative purpose chemotherapy. PIMS only
have eight beds in its indoor section. Despite this, it regularly
has more than 14 patients since it is the only government-run
clinic in the region. The daily outpatient clinic sees 40 patients
every day. Outpatient chemotherapy for 10-15 patients every
day (200).

With the help of Saylani Welfare Trust and the EHSAAS
Program, the patient’s attendants are provided with free meals
three times a day (201). In the “Shelter Home,” patients
attendants are also given a place to sleep at night (201). A
“Sarai” is also available to accommodate the parents of pediatric
patients (201).

Pakistan Society of Clinical Oncology
(PSCO)

PSCO is a professional organization in Pakistan for
cancer/oncology experts who have come together to fight
cancer nationally (202). PSCO is the largest organization in the
country, representing all of the experts who treat cancer patients
(202). The society’s mission is to promote and support the field
of clinical oncology and associated sciences in cancer treatment
(202). PSCO improves clinical oncology practice as a best-
cost-effective cancer strategic approach in resource-constrained
countries. PSCO encourages patients and the general public
to learn more about cancer care by supporting prevention,
screening programs, and accurate disease information. PSCO
maintains relationships with other oncology societies, cancer
forums, universities, patient groups, radiotherapy machine
vendors, and the pharmaceutical business (202). Its main
objectives are to assist and enhance the speciality of clinical
oncology and related sciences engaged in cancer therapy and
to serve the community using its diagnostic, therapeutic, and
research capabilities (202).

Shaukat Khanum Memorial Cancer
Hospital and Research Centre
(SKMCH&RC)

Thousands of underprivileged cancer patients received free
comprehensive care at the clinic in 1989 (203). It is a
humanitarian institute in Punjab formed by former cricketer
and Prime Minister of Pakistan Imran Khan and is primarily
sponsored by donations from friends and well-wishers (203). It
aims to serve as a model organization for improving the welfare
of cancer patients via the use of current preventive and palliative
therapy techniques for all cancer patients, regardless of their
ability to pay, health care professionals and public education, and
cancer research (203).

Surgical Oncology Society Pakistan
(SOS-PK)

SOS-PK is a professional society promoting cancer patient
treatment in Pakistan by enabling interaction and lifelong
learning. Pakistan is subjected to a substantial illness load (204).
The SOS-PK is Pakistan’s leading national cancer surgeons’
representative organization. It is a member of the ESSO

(European Society of Surgical Oncology) and the Society of
Surgical Oncology and USA’s Global Cancer Surgery Leadership
Forum Initiative (204).

The goals of SOS-PK (founded in Lahore in 2008) are to
promote the advancement of cancer surgery education and
training by improving communications among surgeons with
a primary interest in the subject (204). SOS-PK accomplishes
this by hosting conferences and symposia across the country
to advocate for the highest possible quality of cancer care for
patients, highlighting the necessity of a multi-sectoral approach
and campaigning for the establishment of comprehensive cancer
hospitals that provide all treatment under one roof and by
raising public awareness, it is expected to encourage cancer
prevention and early detection among the general population,
health administrators, and healthcare providers (204).

Food and Nutrition

One of the most critical determinants of human resource quality
is nutritional adequacy. Cancer remains a serious public health
problem despite significant advancements in technology in the
health and other medical industries (205). The National Action
Plan for Non-Communicable Disease Prevention, Control,
and Health Promotion in Pakistan (NAP-NCD) combines
cancer prevention and control with a comprehensive Non-
communicable Diseases (NCD) prevention framework that
includes cross-cutting risks such as tobacco and food and physical
activity (206). By marking cancer days and world cancer day,
the PHRC hopes to improve public awareness of six common
diseases of body parts (oral, lung, and liver, breast, cervical, and
blood/bone marrow; schedule attached). An education pamphlet
on the risk factors and prevention of common cancers has
been developed in English and Urdu to easily comprehend
common cancers in Pakistan. A deficiency of macronutrients and
micronutrients, such as iron (207), vitamin A (208), vitamin C
(209), and vitamin D (210), causes cancer (207). The major causes
of such deficiencies are insufficient bioavailability and insufficient
food intake. A balanced diet ensures sufficient nutrients for a
healthy life (211). Malnutrition affects millions worldwide due to
inadequate food intake and disease (212). Pakistan is attempting
to address health-related concerns by implementing various food
and nutrition initiatives.

Food and Nutrition Society Gilgit Baltistan (FNSGB)
FNSGB is a platform for giving people awareness about the basic
needs of nutrition and healthcare. Public health issues related
to food, nutrition, and health-related disorders are the major
handling areas of this society (59). It gives policy and future
planning for food and nutrition programs and dietary guidelines
for the population on the local level (98). Delivering different
campaigns having information about the cancer risk factor and
their relation to the dietary patterns and food is the primary core
field of this society (6, 62, 98).

Strategies to Avoid Cancer
Anti-smoking regulations in public places have only recently
gained traction; even then, they are not being adequately enforced
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(213). To manage this problem, adequate measures such as anti-
smoking education must be used. Advertisements have been
discovered to play a substantial role in promoting smoking
(214, 215). In Pakistan, regulations prohibiting such advertising
techniques were enacted. In Pakistan, two principal regulations
oversee tobacco control (216). Using the powers conferred by the
two pieces of law. The first necessary regulation is the cigarettes
(printing of warning) ordinance of 1979 (Ordinance No. LXXIII
of 1979) (217). This essentially requires health warnings to be
included on cigarette product packaging. Statutory regulatory
orders established the regulations for publishing warnings
(SROs) 86(KE)/2009 (218). The initial warning wording and
graphics are established by SRO 87(E)/2009 (219). The second
necessary regulation is the Ban of Smoking in Enclosed Places
and Protection of Non-smokers Health Law, approved in 2002
(Ordinance No. LXXIV of 2002) (220). It controls a variety of
facets of tobacco control, including public smoking prohibitions,
sales to minors, cigarette advertisements, marketing, and finance.
The Committee on Tobacco Advertisement Guidelines was
formed by SRO 655(I)/2003 in tobacco advertising, marketing,
and finance (221). Despite predictions that increasing the price
of cigarettes by 10% will result in a 4.8% immediate drop and
a long-term reduction of 11.7% in cigarette smoking, business
economics are proving to be a pivotal hurdle to tobacco control
(97). SRO 2019 will display a 60% pictorial warning label on
cigarette boxes.

CONCLUSION

This review focuses on cancer and its prevalence across the globe,
as well as in Pakistan. Cancer is one of the leading causes of
mortality around the globe. In 2025, an estimated 19.3 million
more cancer cases [18.1 million excluding non-melanoma skin
cancer (NMSC) and basal carcinoma] and 10 million additional
cancer deaths (9.9 million excluding non-melanoma skin cancers
and squamous cell carcinoma) will have been reported globally.
Several cancers are also becoming more common in Pakistan.
Pakistan’s population is 220.9 million. According to GLOBACAN
2020, In Pakistan, there have been 178,388 new cancer cases,
117,149 cancer deaths, and 329,547 overall cancers cases found
in five years. Cancer may be caused by poor nutrition, and
harmful behaviors such as eating more junk food, adulterating
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