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ABSTRACT

One of the most deadly cancers is pancreatic cancer (PC). Delays in diagnosis and early metastases are major
contributors to PC's high fatality rate. Consequently, in order to increase survival rates, itis imperative to develop
novel treatment targets for PC patients. a significant bar

The existence of a hypoxic tumor microenvironment, which is linked to a poor prognosis, treatment resistance,
increased invasion, and metastasis, is rier to effective PC treatment.

It may be possible to create new therapeutic approaches to prevent PC from developing and metastasizing as a result
of the identification of several unique chemicals and pathways in PC cells that promote the growth of cancer cells in
hypoxic environments. This paper gives an outline of themost recent findings about hypoxia in PCs and describes how
the available treatments work.[1]

1. INTRODUCTION

With a 5-year survivor rate of 9%, pancreatic cancer (PC) is one of the most aggressive and deadly cancers [2]. Ninety
percent of PC types are pancreatic ductal adenocarcinomas, a prototype of a tumor with a prominent inflammatory
milieu where immune and stromal cells make up the majority of the tumor mass [3]. Fibroblasts, extracellular matrix,
and immune cells make up the PC microenvironment, which leads to severe stromal desmoplasia and angiogenesis to
facilitate invasion, metastasis, and resistance to treatment [4]. There is hypoxia in the pancreatic tumor
microenvironment (TME) and PC is a hypo-vascular malignancy [5]. An imbalance in the generation and
consumption of oxygen results in a hypoxic tumor microenvironment (TME), a distinctive feature of cancer that is
essential to the growth of tumors.Studies have demonstrated a strong correlation between tumor growth and metastasis
and the expression of hypoxia-inducible factor (HIF)-1a [6]. PCs have an overexpression of HIF-1, a crucial regulator
of the response to hypoxia.

Prior research has demonstrated that as compared to normal cells, cancer cells have higher energetic demands. In order
to adjust to the hypoxic environment in the TME, tumors change theirmetabolism.[7]

Transcription factors known as HIFs are essential for the way cells react to hypoxia. To help cells adapt to hypoxia,
the transcription factor HIF-1a directly binds to hypoxia-response elements (HRES) in gene promoters, activating its
downstream target in the process. HIF-1 is a heterodimer consisting of two subunits: o and f. Cellular oxygen
concentration regulates HIF-1a activity; in normoxic settings, the ubiquitin-proteasome pathway constitutively
degrades HIF-1a, while in hypoxic conditions, HIF-1a stabilizes.[8] The incidence and mortality in Asia are expected
to rise by 190532 and 182127 in 2040, respectively, based on China and India, two Asian countries with populations
over one billion[8].

This represents the biggest growth in terms of numbers. Furthermore, the standardized death rate for pancreatic cancer
in China increased from 1.30 per 100,000 to 3.32 per 100,000 between 1991 and 2014; it may peak in the next five
years. The mortality rate was higher for older adults and those living in urban and northeastern regions than for
younger adults and those living in rural and middle-western regions[8]. According to predictions, the incidence of
pancreatic cancer will rise from 12.1 per 100,000 in 2010 to 15.1 and 18.6 per 100,000 in 2030 and

2050, respectively.

The complex TME with hypoxia, which results from PC's rapid development and metastasis, is a significant obstacle
to the effective treatment of PC. Therefore, understanding the molecular mechanisms behind the connection between
hypoxia and metastasis is essential to creating new

tactics that will enhance the prognosis of PC patients. Therefore, improving the prognosis of PC patients requires
identifying the molecular pathways driving the disease's progression and creating appropriate targeted therapeutics.
The most recent findings on hypoxia in PC are compiled in this review, which also offers a synopsis of the existing
therapeutic options and possible targets for future hypoxia in metastatic PC therapy.[8]
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Pancreas:

Anatomy of the pancreas

Defination: The pancreas is a long, flat gland that lies in the abdomen behind the stomach.

The pancreas is an elongated, tapered organ located across the back of the belly, behind the stomach. The right side of
the organ—called the head—is the widest part of the organ and lies in thecurve of the duodenum, the first division of
the small intestine. The tapered left side extends slightlyupward—called the body of the pancreas—and ends near the
spleen—called the tail.

Anatomy of the Pancreas
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https://www.stanfordchildrens.org/en/topic/default? id=pancreas-anatomy-and-functions-85-P00682.(9)
The pancreas is made up of 2 types of glands:
Exocrine: The exocrine gland secretes digestive enzymes. These enzymes are secreted into anetwork of ducts that join
the main pancreatic duct. This runs the length of the pancreas.
Endocrine: The endocrine gland, which consists of the islets of Langerhans, secretes hormones intothe bloodstream.
Functions of the pancreas
The pancreas has digestive and hormonal functions: The enzymes secreted by the exocrine gland in the pancreas
help break down carbohydrates, fats, proteins, and acids in the duodenum. These enzymes travel down the pancreatic
duct into the bile duct in an inactive form. When they enter the duodenum, they are activated. The exocrine tissue also
secretes a bicarbonate to neutralize stomachacid in the duodenum. This is the first section of the small intestine.
The main hormones secreted by the endocrine gland in the pancreas are insulin and glucagon, whichregulate the level
of glucose in the blood, and somatostatin, which prevents the release of insulin and glucagon.(10)

Cancer

The Definition of Cancer : Cancer is a disease in which some of the body’s cells grow uncontrollably and spread to
other parts of the body. Cancer can start almost anywhere in the human body, which is made up of trillions of cells.
Normally, human cells grow and multiply (through a process called celldivision) to form new cells as the body needs
them. When cells grow old or become damaged, they die, and new cells take their place. Sometimes this orderly
process breaks down, and abnormal or damaged cells grow and multiply when they shouldn’t. These cells may form
tumors, which are lumps of tissue. Tumors can be cancerous or not cancerous (benign).

Cancerous tumors spread into, or invade, nearby tissues and can travel to distant places in the bodyto form new tumors
(a process called metastasis). Cancerous tumors may also be called malignant tumors. Many cancers form solid
tumors, but cancers of the blood, such as leukemias, generally do not. Benign tumors do not spread into, or invade,
nearby tissues.

When removed, benign tumors usually don’t grow back, whereas cancerous tumors sometimes do. Benign tumors can
sometimes be quite large, however. Some can cause serious symptoms or be life threatening, such as benign tumors in
the brain. Benign tumors do not spread into, or invade, nearby tissues. When removed, benign tumors usually don’t
grow back, whereas cancerous tumors sometimes do. Benign tumors can sometimes be quite large, however. Some
can cause serious symptoms or be life threatening, such as benign tumors in the brain.
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Difference between normal cell and cancer cells:

grow in the absence of signals telling them to grow. Normal cells only grow when they receive suchsignals. ignore
signals that normally tell cells to stop dividing or to die (a process known as programmed cell death, or apoptosis).
invade into nearby areas and spread to other areas of the body. Normal cells stop growing when they encounter other
cells, and most normal cells do not move around the body.
tell blood vessels to grow toward tumors. These blood vessels supply tumors with oxygen and nutrients and remove
waste products from tumors. hide from the immune system. The immune system normally eliminates damaged or
abnormal cells. trick the immune system into helping cancer cells stay alive and grow. For instance, some cancer cells
convince immune cells to protect the tumor instead of attacking it.
Accumulate multiple changes in their chromosomes, such as duplications and deletions ofchromosome parts.
Somecancer cells have double the normal number of chromosomes.
rely on different kinds of nutrients than normal cells. In addition, some cancer cells make energy from nutrients in a
different way than most normal cells. This lets cancer cells grow more quickly. Many times, cancer cells rely so
heavily on these abnormal behaviors that they can’t survive withoutthem. Researchers have taken advantage of this
fact, developing therapies that target the abnormalfeatures of cancer cells. For example, some cancer therapies prevent
blood vessels from growing toward tumors, essentially starving the tumor of needed nutrients.
How does Cancer develop:-
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Cancer is caused by certain changes to genes, the basic physical units of inheritance. Genes are arranged in long
strands of tightly packed DNA called chromosomes.

Credit: © Terese Winslow

Cancer is a genetic disease—that is, it is caused by changes to genes that control the way our cellsfunction, especially
how they grow and divide.

Genetic changes that cause cancer can happen because: of errors that occur as cells divide.

of damage to DNA caused by harmful substances in the environment, such as the chemicals in tobacco smoke and
ultraviolet rays from the sun. (Our Cancer Causes and Prevention section has more information.) they were inherited
from our parents they were inherited from our parents. The body normally eliminates cells with damaged DNA before
they turn cancerous. But the body’sability to do so goes down as we age. This is part of the reason why there is a
higher risk of cancerlater in life. Each person’s cancer has a unique combination of genetic changes. As the cancer
continues to grow, additional changes will occur. Even within the same tumor, different cells may have different
genetic changes.
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2. FUNDAMENTALS OF CANCER

1%  How Does Cancer Form?

Cancer is a disease caused when cells divide uncontrollably and spread into surrounding tissues.

Types of Genes that Cause Cancer:- The genetic changes that contribute to cancer tend to affect three main types
ofgenes—proto-oncogenes, tumor suppressor genes, and DNA repair genes. These changes are sometimes called
“drivers” of cancer.

Proto-oncogenes are involved in normal cell growth and division. However, when these genes are altered in certain
ways or are more active than normal, they may become cancer-causing genes (oroncogenes), allowing cells to grow
and survive when they should not Tumor suppressor genes are also involved in controlling cell growth and division.
Cells with certain alterations in tumor suppressor genes may divide in an uncontrolled manner.

DNA repair genes are involved in fixing damaged DNA. Cells with mutations in these genes tend to develop
additional mutations in other genes and changes in their chromosomes, such as duplications and deletions of
chromosome parts. Together, these mutations may cause the cells to become cancerous.

When Cancer Spreads:-
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In metastasis, cancer cells break away from where they first formed and form new tumors in otherparts of the body.
Credit: © Terese Winslow

As scientists have learned more about the molecular changes that lead to cancer, they have found that certain
mutations commonly occur in many types of cancer. Now there are many cancer treatments available that target gene
mutations found in cancer. A few of these treatments can be used by anyone with a cancer that has the targeted
mutation, no matter where the cancer started growing.
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A cancer that has spread from the place where it first formed to another place in the body is called metastatic cancer.
The process by which cancer cells spread to other parts of the body is called metastasis.

Metastatic cancer has the same name and the same type of cancer cells as the original, or primary, cancer. For
example, breast cancer that forms a metastatic tumor in the lung is metastatic breast cancer, not lung cancer. Under a
microscope, metastatic cancer cells generally look the same as cellsof the original cancer. Moreover, metastatic cancer
cells and cells of the original cancer usually havesome molecular features in common, such as the presence of specific
chromosome changes.

In some cases, treatment may help prolong the lives of people with metastatic cancer. In other cases, the primary goal
of treatment for metastatic cancer is to control the growth of the cancer orto relieve symptoms it is causing. Metastatic
tumors can cause severe damage to how the body functions, and most people who die of cancer die of metastatic
disease.

Tissue Changes that Are Not Cancer: Not every change in the body’s tissues is cancer. Some tissue changes may
develop into cancer if they are not treated, however. Here are some examples oftissue changes that are not cancer but,
in some cases, are monitored because they could become cancer. Hyperplasia occurs when cells within a tissue
multiply faster than normal and extra cells build up. However, the cells and the way the tissue is organized still look
normal under a microscope.Hyperplasia can be caused by several factors or conditions, including chronic irritation.
Dysplasia is a more advanced condition than hyperplasia. In dysplasia, there is also a buildup of extracells. But the
cells look abnormal and there are changes in how the tissue is organized. In general, the more abnormal the cells and
tissue look, the greater the chance that cancer will form. Some types of dysplasia may need to be monitored or treated,
but others do not. An example of dysplasia is an abnormal mole (called a dysplastic nevus) that forms on the skin. A
dysplastic nevus can turn into melanoma, although most do not.

Carcinoma in situ is an even more advanced condition. Although it is sometimes called stage 0 cancer, it is not cancer
because the abnormal cells do not invade nearby tissue the way that cancercells do. But because some carcinomas in
situ may become cancer, they are usually treated.

Normal — Hyperplasia —> Dysplasia — Cancer

Normal cells may become cancer cells. Before cancer cells form in tissues of the body, the cells gothrough abnormal
changes called hyperplasia and dysplasia. In hyperplasia, there is an increase inthe number of cells in an organ or
tissue that appear normal under a microscope. In dysplasia, the cells look abnormal under a microscope but are not
cancer. Hyperplasia and dysplasia may or maynot become cancer.

Credit: © Terese Winslow [11,12,13,14,]

PANCREATIC CANCER TRENDS

Estimated new cases and fatalities from pancreatic cancer have been rising annually in the United States during the
past 20 years, from 2001 to 2020. Men and women have also shown this tendency.

ladies, as depicted in Figure 2. Age-adjusted rates of pancreatic cancer deaths in the United Statesincreased by an
average of 0.3% year from 2009 to 2018, but age-adjusted rates of new cases remained steady from 2008 to 2017[15].
These data were analyzed using statistical models.

According to estimates of the incidence burden of pancreatic cancer from the 28 EU member states and a few
additional carefully chosen countries, in 2025, 2030, 2035, and 2040, the incidence will be 557688, 639030, 726740,
and Reasons and Risk Elements for Colorectal Cancer

The three types of pancreatic intraepithelial neoplasias (PanINs) are low-grade PanIN-1, intermediate-grade PanIN-2,
and high-grade PanIN-3 noninvasive epithelial proliferations in smallerpancreatic ducts.

The process of developing from normal epithelium to PanIN-1/PanIN-2 and ultimately to PanIN- 3/invasive
pancreatic cancer takes a significant amount of time [16]However, the stage of development preceding high-grade
PanIN-3 and invasive pancreatic cancer is the ideal window of opportunity for pancreatic cancer prevention through
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efficient interventions. Consequently, preventing pancreatic cancer requires a deep and comprehensive understanding
of the risk factors associated with the disease. Although the precise origin of pancreatic cancer is unknown, there are a
number of modifiable and non-modifiable risk factors linked to its development. of carcinoma of the pancreas. Age,
gender, ethnicity, ABO blood type, microbiota, diabetes mellitus (DM), family history, genetic susceptibility, and
smoking are examples of non-madifiable risk factors. Modifiable risk factors include dietary factors, pancreatitis,
obesity, infection, and socioeconomic status and insurance. The impact of these variables on the development,
invasion, and occurrence of pancreaticcancer is examined and condensed as follows[17]

Issue and potential course of action:-

One of the main factors in the TME that causes pancreatic tumor malignancy is hypoxia. While current approaches
have demonstrated efficacy in treating PC, comparatively few clinical trials havecompleted. Many studies have shown
that hypoxia in PC drives several pathways that result in invasiveness, EMT induction, and metastasis. Future research
is necessary to confirm that hyperpoxia is a significant therapeutic target in PC, despite all of these findings.

Ideally, this assessment of unique methodologies might help steer future research and explorationstoward increasing
the efficacy and decreasing the toxicity of chemotherapy drugs. s. For instance, myo-inositoltrisphosphate (ITPP,
OXY111A) and the novel antihypoxic chemical evofosfamide targettumor hypoxia and are used to[18,19]
Epidemiology

Evaluating the most recent epidemiologic trends in pancreatic cancer is essential due to its significant impact on
clinical care and preventive actions [20]. As a result, we provide an overview of the most recent pancreatic cancer
epidemiology.

When it comes to patient prognoses, pancreatic cancer regularly has the worst results of all malignancies. In certain
areas, it is even expected to overtake other tumors as the second biggestcause of cancer-related deaths [21]

In a research involving 84275 patients who had at least five years of follow-up, the real 5-year survival rate for
patients with pancreatic cancer increased from 0.9% in 1975 to 4.2% in 2011 at all stages of the disease. However, in
patients who had surgery, this percentage decreased to 2.9% in2011.

From 1.5% to 17.4%, it rose[22]. The actual 5-year survival rate for non-resected patients was 0.8% in 1975 and 0.9%
in 2011, indicating a relatively stable rate between 1975 and 2011[22]. China has the lowest 5-year relative survival
rate of any cancer, at 7.2% for pancreatic cancer[23] Based on data from Surveillance, Epidemiology, and End Results
Program 18 between 2010 and 2016, Cancer Stat Facts revealed that the 5-year survival rate in the United States at the
time of diagnosis is almost 10%[24]. The 5-year survival rate for pancreatic cancer is low, varying between 2% and
9% with little variation.

Hence between high-income and middle-class and low-income nations[21,25]. Consequently, the five-year survival
rate for pancreatic cancer varies worldwide among various nations and areas, although it never goes above 10%.
Additionally, it is anticipated that the 5-year survival rate for individuals with nonoperative pancreatic cancer will be
lower. Pancreatic cancer ranks third in the US behind lung and bronchus cancer and colorectal cancer, with the
American Cancer Society reporting about 60430 new cases and 48220 deaths in the US in Cancer Statistics 2021[26].
It was anticipated that within the 28 member states of the European Union (EU), around

By 2025, approximately 111500 people (55000 men and 56500 women) will have died from pancreatic cancer. The
number of cancer-related deaths recorded in 2010 will rise by nearly 50% (45% men and 49% women), and it has
been predicted that pancreatic cancer may overtake lung and colorectal cancers as the third most common cause of
cancer-related deaths in the European Union[27] According to the 2018 Global Cancer Statistics, deaths from
pancreatic cancer account for around 94.2% of new cases, with incidence and mortality figures of 458918 and 432242
worldwide, respectively, in 2018[28]. Pancreatic cancer continues to be the

Global Cancer Statistics 2020 revealed that pancreatic cancer was the seventh most common cause of cancer-related
death worldwide in 2020, accounting for 466003 associated deaths and 495773 new cases overall, with about equal
numbers of fatalities and incidence[29] The number of incident cases and fatalities from pancreatic cancer in both
genders increased 2.3-fold from 195000 incidentcases and 196000 deaths in 1990 to 448000 incident cases and deaths,
according to the systematic analysis for the 2017 Global Burden of Disease Study.

441000 fatalities worldwide in 2017[25]. According to these studies, the number of incident cases and pancreatic
cancer-related deaths has been gradually rising. Globally, there is a significant variation in the average age-
standardized rates (ASRs) of pancreatic cancer incidence and death [29]. With 9.9 cases per 100,000, Eastern Europe
had the highest incidence rate (ASR). Western Europe (9.8), Northern America (9.3), Southern Europe (8.4), and
Northern Europe (8.3) followed.

Micronesia/Polynesia (7.7), Australia/New Zealand (7.9), and Western and Eastern Asia (7.0)[29].
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Western Europe had the greatest ASR of death (7.4 per 100000), followed by Northern Europe (6.7), Australia/New
Zealand (6.7), Southern Europe (8.4), Eastern Europe (5.6), and North America (6.9). (4.8) Eastern Asia and (4.4)
Western Asia [29]. Three dimensions are measured by the Human Development Index (HDI), a composite index: life
expectancy, length of education, and availability of resources necessary for a suitable and reasonable existence[30].
Compared to medium- or low-HDI regions, the ASRs of pancreatic cancer incidence and death were considerably
greater in very high HDI regions[29]. The regions with the lowest ASRs of incidence and death were predominantly in
South-Central Asia (1.5 and 0.9 per 100,000), Eastern

Melanesia (2.9, 1.7), South-Eastern Asia (2.9, 1.8), Africa (2.0, 1.7), Middle Africa (2.0, 1.2), Western Africa (2.2,
1.8), and Melanesia (2.9, 1.7) are all classified as medium to low HDI regions[29].

Hungary (ASR, 11.2), Uruguay (ASR, 10.7), Japan (ASR, 9.9), Slovakia (ASR, 9.6), Czechia (ASR, 9.5), and Austria
(ASR, 9.0) were the top six countries with pancreatic cancer incidence, with 9.0 and greater per 100000. Twenty-one
countries, including the United States (ASR, 8.2), had an [31], the ASR of pancreatic cancer mortality was 10.2 per
100000 in Hungary and 10.2 in Uruguay. Of the 26 nations, the US had the lowest ASR (6.6) with an incidence of 8.6
to 7.2 per 100000. The ratio In comparison to lower HDI countries, the age-standardized rates of pancreatic cancer
were three to four times higher in higher HDI countries[28]. There have been reports of greater incidence and fatality
rates of pancreatic cancer in nations and regions with higher GDP and HDI per capita levels also had higher
coefficients of determination (R) for both GDP and HDI per capita in terms of incidence and mortality[32]. With clear
regional differences, the predicted number of new cases of pancreatic cancer in China was comparably low in Central
China (5.2), Southwest (4.3), and South China (3.6), and relatively high in East China (9.4 per 100000), Northeast
(9.4), Northwest (6.8), andNorth China (5.3)[23]. The increased incidence and mortality rates of pancreatic cancer in
nations with higher HDIs highlight the need for increased attention and the implementation of suitable risk factor
reduction programs as an effective means of reducing the cancer's incidence and mortality[33].

Table 1 Summary of modifiable risk factors assodiated with pancreatic cancer

Factor Direction of Strength of association Type of studies Related notable findings Ref.
association conducted
 Smokng “Positive  Strong association; 74% increased nsk  Case-control, cohort,  Dose responsive; risk remains 1020 [18:20]
in current smokers; 20% increasediisk  nested casecontrol  yrfollowing smoking cessation
in former smokers studies
Alcohol Mixed between  Various; 15%-43% increased riskin -~ Meta-analyas of cohort  Dose responsive; sexdependent;  [921-24]
no association and metaanalysis studies Increased risk in spirit drinkers;
positive link with chroni pancreatitis which
i a risk factor for pancreatic cancer
Obesity Positive 10% increased risk for every 5 BMI Cohort studies Lirkwith Type 2 diabetes which ~ [23]
enits is associated with inceased risk of

pancreatic cancer
Dietary factors Variable Non-significant pasitive association for Cohort studies Overall consensus cannot be made 23]
red meat; 17% increased riskassockted and further research is required
with 30 g/d of processed meat
consumption compared (o 20 g/d
Helicohacter pylori Positive 45% increased risk Meta-analysis of case-  Significant publication bias and [26]
control studies small numbers included therefore
further studies are required

Risk factors with flow chart :-

https://images.app.goo.gl/jXJeziYE7cBWOoYrA9 [34]

Causes and risk factors of pancreatic cancer :-

Consequently, a complete and in-depth comprehension of the risk factors for pancreatic cancer factors has significant
application in preventing pancreatic cancer. Although the precise origin of pancreatic cancer is unknown, there are a
number of modifiable and non-modifiable risk factorslinked to its development.

of carcinoma of the pancreas. Age, gender, ethnicity, ABO blood type, microbiota, diabetes mellitus (DM), family
history, genetic susceptibility, and smoking are examples of non-modifiable risk factors.

1.Reasons and Risk Elements for Colorectal Cancer:-
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The three types of pancreatic intraepithelial neoplasias (PanINs) are low-grade PanIN-1, intermediate-grade PanIN-2,
and high-grade PanIN-3 noninvasive epithelial proliferations in smallerpancreatic ducts.

The process of developing from normal epithelium to PanIN-1/PanIN-2 and ultimately to PanIN- 3/invasive
pancreatic cancer takes a significant amount of time [35]. However, the stage of development preceding high-grade
PanIN-3 and invasive pancreatic cancer is the ideal window of opportunity for pancreatic cancer prevention through
efficient interventions. Modifiable risk factors include dietary factors, pancreatitis, obesity, infection, and
socioeconomic status and insurance. Theimpact of these variables on the development, invasion, and occurrence of
pancreatic cancer is examined and summarized as follows.

Age is a non-modifiable risk factor.:-

Elderly people are often affected by pancreatic cancer. It is quite uncommon for people to receive a diagnosis of 90%
of newly diagnosed patients are over 55, with the majority being in their seventh or eighth decade of life, and 90% are
younger than 30[36,37]. Each country has a different peak age forthe occurrence.

For instance, the peak incidence occurs in patients' sixth decade of life in India, but the peak occursin patients' seventh
decade of life in the United States[36].

Sexual: Males are more likely than females to have pancreatic cancer globally (age-standardized . Sexual Males are
more likely than females to develop pancreatic cancer globally (age-standardized rate of 5.5 in men to females ratio of
4.0)[38]. Higher development index nations seem to have more of this discrepancy[39]. Despite the gender disparity,
reproductive factors were not linked to pancreatic cancer in women, according to a comprehensive assessment of 15
studies[40]. These results suggest that there are other possible causes for the male preponderance, such as varying
exposures to environmental or genetic factors. .

Blood group:-

There is evidence linking several ABO factors to the chance of developing pancreatic cancer. blood types in numerous
extensive epidemiological investigations. After combining data from the

well-known United States Nurse Health Study and the Health Professionals Follow-up Study, Wolpin et al.
[41]discovered that patients with blood groups A (HR: 1.32, 95%Cl: 1.02-1.72), AB (HR: 1.51, 95%Cl: 1.02-2.23), or
B (HR: 1.72, 95%CI: 1.25-2.38) had a significantly higher risk of developing pancreatic adenocarcinoma when
compared to blood patients with blood group O. These conclusions were supported by data from the Pancreatic Cancer
Cohort Consortium, which pooled information from 12 prospective cohort studies[42].

Changes in the host inflammatory state and glycosyltransferase specificity among the various ABO blood groups are
the hypothesized mechanisms behind this[41]

ancestry and genetic vulnerability:-

Pancreatic cancer, which affects 5%-10% of newly diagnosed cases, is deemed familial if two or more first-degree
relatives had been previously diagnosed with the illness[43]. Individuals havingrisk factors in their families
individuals without a family history are nine times more likely to acquire pancreatic cancer, and this risk increases to
thirty-two times greater if three or more first-degree relatives have already receiveda diagnosis[44] The risk of getting
pancreatic adenocarcinoma (RR: 1.8, 95%CI: 1.48-2.12) is 80% higher in people with a family history of pancreatic
cancer, even if only one first-degree relative has been diagnosed with the disease, according to a meta-analysis of nine
studies. with people who don't have any documented family history[45] This suggests that a subset of afflicted people
have a high hereditary predisposition to pancreatic cancer.

The number of first-degree relatives who are afflicted with familial pancreatic cancer increases the risk dramatically,
and the most often implicated mutations in this cohort are BRCA2 and PALB Particular syn Compared to the general
population, those with syndromes are also linked to a higherchance of developing pancreatic cancer. Table 2 provides
a summary of these [46,47]

Diabetes:-

One known risk factor for pancreatic cancer is diabetes. Patients with type 1 diabetes had a doubling of the risk of
pancreatic cancer, according to a meta-analysis by Stevens et al. [48]

in contrast to individuals who do not have this illness (RR: 2.00, 95%ClI: 1.37-3.01). A comparable magnitude of
increased risk of pancreatic cancer in patients with type-2 diabetes was also shown byanother thorough meta-analysis
of 36 trials (OR: 1.82, 95%Cl: 1.66-1.89)[49] It is important to remember that while diabetes is a risk factor,
pancreatic cancer can also present as a recent development of diabetes. HbAlc has gained attention as a possible
biomarker for early pancreaticcancer diagnosis as a result of this [50]
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Variable risk factors (Modify risk factors)
Consuming tobacco:- In pancreatic cancer, cigarette smoking is thought to be the most significant modifiable risk
factor, as multiple individual and combined studies have shown a strong positive correlation. Panc4 research online.

combined information from 12 case-control studies, comprising 12890 controls and 6507 cancer cases. The findings
showed that ever-smokers had a dose-responsively elevated risk of pancreatic cancer[51] There is a 74% greater risk
of pancreatic cancer in current smokers (OR: 1.74, 95%Cl: 1.61-1.87) and a 20% increased risk in past smokers (OR:
1.20, 95%CIl: 1.11-1.29) compared to never smokers, according to a meta-analysis of 82 published studies[52].
Additionally, this study discovered that the probability of relapse after quitting smoking mains for a minimum of ten
years[52], but other research indicates that it could take up to twenty years for the risk to return to baseline after
quitting smoking [54]. Similar results have been published by the Pancreatic Cancer Cohort Consortium, which also
discovered that the risk rose with the length of smoking (> 50 years OR: 2.13, 95%CIl: 1.25-3.62) and the quantity of
cigarettes smoked (> 30 cigarettes/d, OR: 1.75, 95%Cl: 1.27-2.42)[53]

Regarding e-cigarettes and pancreas health, there are still unsolved questions in a unique field for further
investigation. E-cigarettes are promoted as safer (but not always safe) substitutes for regularcigarettes, as they provide
heated nicotine with less chemicals than tobacco smoking[55]. More research is necessary.

to assess the risk/benefit ratio of e-cigarettes as a potentially carcinogenic exposure or as a useful smoking cessation
aid that helps avoid pancreatic cancer [55].

Booze:-

The relationship between alcohol intake and the onset of pancreatic cancer has been the subject ofhumerous research,
with varying degrees of success[54,57,56]. Combined data from 14 cohort studies, totaling 2187

Patients who drank more than 30 grams of alcohol a day had a higher chance of developing pancreatic cancer
(RR:1.22, 95%CI: 1.03-1.45)[58]

According to the most current meta-analysis, there was a 15% increased risk of pancreatic cancer inthose with heavy
alcohol use (RR: 1.15, 95%CI: 1.06-1.25; P = 0.001) compared to low and moderatealcohol consumption.[59].

Male heavy drinkers and high spirits drinkers were most at risk for this elevated risk[59] In this context, alcohol is a
risk factor for pancreatic cancer because it is also the primary cause of chronicpancreatitis, a condition that is known
to increase the risk of pancreatic cancer[60].

persistent pancreatitis:- A progressive inflammatory disease of the pancreas that results in fibrosis and the loss of
islet and acinar cells is known as chronic pancreatitis. The reported incidence of this condition varies significantly,
from 2 to 14/100000 of Americans are citizens [61]. .. In their lives, about 5% of these people will get pancreatic
cancer [62]. A combined analysis of data from seven different studies on chronic pancreatitis revealed that these
patients had a 13-fold increased risk ofpancreatic cancer (RR: 13.3, 95%CI: 6.1-28.9). tients, in contrast to controls or
the broader population[62] .. If a reliable test can be developed and the lengthy latency time is taken into
consideration, people with chronic pancreatitis may be a suitable target group for pancreas cancer screening due to
their higher risk and relatively low incidence.

Being overweight:- With 338 million children and adolescents and 1.97 billion adults worldwide being classified as
overweight or obese in 2016[63], the incidence of obesity is rising globally. TheGlobal Cancer.

Research Fund found 23 research that examined the potential link between a higher body mass index (BMI) and
pancreatic cancer in their 2012 pancreatic cancer report.

There was a 10% greater risk of pancreatic cancer for every 5 BMI units in the meta-analysis of these individual
studies, 19 of which found that obese patients had an increased risk of the disease (RR: 1.10, 95%Cl:

1.07-1.14) with no gender-specific differences in the results[63] The growing prevalence of obesity is probably a
significant contributing factor to the increased incidence of pancreatic cancer in the industrialized world, given the
quality of the evidence linking obesity to the disease. Large-scale public health campaigns have been launched against
some of the other major lifestyle choices, and the ensuing damage declines in the use of cigarettes and alcohol. Similar
initiatives must emphasize informing the public about the dangers obesity poses to their health.

dietary components:- The World Cancer Research Fund global report offers a succinct overview of the effects of
nutrition and diet on the risk of pancreatic cancer in Table 1. There is scant evidence to show that red and eating
processed meat are linked to the development of pancreatic cancer. Given that eating too much red and processed meat
has been linked to DNA damage and the production of carcinogens like N-nitroso compounds, this makes biological
sense.[63]
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Table 3 Sunmmary of impact of dietary factors, nutriion and physial activiey on pancreatic cancer isk

Diet, nutrition, physical activity and pancreatic ancer

Decreases rsk Increases ris
Strong evidence Convincng Body fainess
Trobable Adultatained height
Limiled evidence Limited - suggestive Red meat, Processed meal;alcoholic drinks (heavier

drinking)s foods and beverages conlaining fructose;foods
confaining Saturale ftly acids
Limited-noconclusion ~~ Physialaciviy;frul vegelabls; folat; fish; eggs; e soft inks; colfe; carbohycres
sucrose;plycaemic indes; plvcaemic load; toal ot monounsaturated fat; polyunsaturated
fat;dieary cholesterolvitamin C; and multviamn/ mineral supplements
Stuong evidence  Substantial efecton risk unlikely

Adapte from Workl CancerResearch Fund Contnuous Update Prjet”
https://images.app.goo.gl/s1g8iJdtcBPK1eHEG [64]

There is insufficient data to draw conclusions on the role of other dietary variables, such as foods and beverages

containing fructose or foods high in saturated fatty acids, in the aetiology of pancreatic cancer.

additional food exposures. This illustrates the challenges associated with dietary epidemiology and suitable study

design indicators for examining the risk of pancreatic cancer.

Virus Infection:- Numerous infections and pancreatic cancer have also been studied; individuals with Helicobacter

pylori (H-pylori)[65] or hepatitis C infections[66] showed elevated risks.

To support these conclusions, more research is required[65]. As has been observed for oesophageal adenocarcinoma
trends, the possible relationship for H-pylori offers intriguing conjecture regarding H-pylori removal (designed to

minimize gastric cancer risk) potentially having negative repercussionsfor rising pancreas cancer incidence[67]
Pathophysiology :-
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Symptoms

Signs and symptoms:- Symptoms of pancreatic cancer frequently appear later in the disease's progression. Signs and
symptoms of pancreatic cancer can include the following when they occur: back or sides accompanied with stomach
ache.appetite decline.Reduced weight.Jaundice is the term for a yellowing of the skin and the whites of the eyes.
floating or light-colored stools.urine with dark hue.lt's burning.Diabetes that is newly diagnosed or that is becoming
more difficult to manage. Armor leg pain and edema that could be brought on by a blood clot. Weakness or fatigue

floating or light-colored stool Diabetes that is newly diagnosed or that is becoming more difficult to manage. Arm or
leg pain and edema that could be brought on by a blood clot. Weakness or fatigue [69]

Diagnostic test:-

Tests used to diagnose pancreatic cancer include: Imaging tests. Imaging tests take pictures that show the inside of the
body. Imaging tests used to diagnose pancreatic cancer include ultrasound, CT scans, MRI scans and, sometimes,
positron emission tomography scans, also called PET scans. A scope with ultrasound. Endoscopic ultrasound, also
called EUS, is a test to make pictures of the digestive tract and nearby organs and tissues. EUS uses a long, thin tube
with a camera, called an endoscope. The endoscope passes down the throat and into the stomach. An ultrasound
device on the endoscope uses sound waves to create images of nearby tissues. It can be used to make pictures of the
pancreas.

Removing a tissue sample for testing. A biopsy is a procedure to remove a small sample of tissue for testing in a lab.
Most often, a health professional gets the sample during EUS. During EUS, special tools are passed through the
endoscope to take some tissue from the pancreas. Less often, a sample of tissue is collected from the pancreas by
inserting a needle through the skin and into the pancreas.This is called fine-needle aspiration.

The sample goes to the lab for testing to see if its cancer. Other specialized tests can show what DNA changes are
present in the cancer cells. The results help your health care team create your treatment plan.

Blood tests. Blood tests might show proteins called tumor markers that pancreatic cancer cells make. One tumor
marker test used in pancreatic cancer is called CA19-9. Doctors often repeat thistest during and after treatment to
understand how the cancer is responding. Some pancreatic cancers don't make extra CA19-9, so this test isn't helpful
for everyone.
Genetic testing. If you're diagnosed with pancreatic cancer, talk with your health care team about genetic testing.
Genetic testing uses a sample of blood or saliva to look for inherited DNA changesthat increase the risk of cancer.
Results of genetic testing might help guide your treatment. The results also can show whether family members might
have an increased risk of pancreatic cancer.
Staging:-
After confirming a diagnosis of pancreatic cancer, your health care team works to find the extent ofthe cancer. This is
called the stage of the cancer. Your health care team uses your cancer's stage to understand your prognosis and create a
treatment plan.
The stages of pancreatic cancer use the numbers 0 to 4. In the lowest stages, the cancer is only inthe pancreas. As the
cancer grows, the stage increases. By stage 4, the cancer has spread to otherparts of the body.[70]

Normal pancreas Pancreatic tumor
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Pharmacology treatment
Drug name:- Fluorouracil (5-FU)
Pyrimidine antagonists:-
Pyrimidine analogues have varied applications as antineoplastic, antifungal and antipsoriatic agents.
Fluorouracil (5-FU) :-
It is converted in the body te the corresponding nucleotide 5-fluoro- 2-deexyuridine monophosphate (FAUMP), which
forms a covalent ternary complex with methyl THFA and tymidylate synthase (TS) resulting in irreversible inhibition
of TS. Consequently con version of deoxyuridilic acid to deoxythymidylic acid is blocked. Selective failure of DNA
symhesis occurs due to non-availability of thymidylate, Accordingly, thymidine can partially reverse S-FU toxicity.
The triphosphate of 5-FU (FUTP) gets incorporated into RNA, interferes with RNA synthesis as well as RNA
function, contribut ing to its cytotoxicity. Even resting cells are affected, though rapidly multiplying ones are more
susceptible. Since inhibition of TS by 5-FU is dependednt on the presence of THFA, concurrent infusion of leucovorin
enhances the efficacy of S-FU. Cisplatin and oxaliplatin also synergise with 5- FU. Most protocols now employ 5-FU
along with leucovorin and cisplatin/ exaliplatin, e.g. leucovorin
+ 5FU+ oxaliplatinis (FOLFOX) protocol.
Currently, 5-FU is a commonly used anticancer drug for many solid malignancies, especially of colon, rectum,
stomach, pancreas, liver, urinary bladder, head and neck. Oral absorption of S-FU is
unreliable. It is mostly used by iv infusion. 5-FU is rapidly metabolized by dihydro- pyrimidine dehydrogenase
(DPD) resulting in a plasma t% of 15-20 min after iv. infusion. Genetic deficiency of DPD predisposes to severe 5-FU
toxicity, Major toxicity of 5-FU is exerted on the bone marrow andgit causing
myclosuppression, menitis, dire, and vomiting. Peripheral neuropathy (hand-foot syndrome) also occursal verhours
werkt for weeks 11 magideyis in for 4 In attemere days, 34 doses 4 days lollowedby
FLURACH, FIVE FLUORO FIVOCI

A 1% topical solution applied twice daily for 3-6 weeks has yielded gratifying results in superficial basal cell
carcinoma, and in actinic keratosis.

3. CONCLUSION

This review provides a comprehensive account of the epidemiology and management of pancreatic ductal
adenocarcinoma. Significant gaps (as highlighted in the summary section above) remain in the understanding of this
disease and treatment options although continually evolving continue to have limited success. There has been a recent
drive to fund large consortia and specialist research into pancreatic ductal adenocarcinoma but there is much work to
be done to enable similar breakthroughs as seen for other cancer sites.
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