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Abstract: The incidence of pancreatic cancer is rising. Understanding trends of pancreatic cancer is crucial
prior to putting policies and interventions in place. Countries with a high human development index (HDT)
have a higher incidence, prevalence and mortality due to pancreatic cancer. This global trend is replicated in
the Asia-Pacific countries with high HDI having higher incidence, prevalence and mortality due to pancreatic
cancer. The incidence of pancreatic cancer is rising in the Asia-Pacific population as life expectancy increases
with a rising HDI. Lack of good cancer registries has resulted in under reporting of pancreatic cancer in
developing countries in the Asia-Pacific region. The mortality still remains high as in the Western world as
most pancreatic cancers are diagnosed in an advanced stage of the disease due to non-availability of cost-
effective screening tools with few patients receiving definitive care. Smoking, alcohol consumption, poor
diet and obesity are significant modifiable risk factors contributing to the development of pancreatic cancer.
Population based screening for pancreatic cancer is not cost-effective. Identification of hereditary and
genetic factors in the Asia-Pacific population can help in targeted screening of high-risk individuals. Policies
and interventions aimed at primary prevention have the greatest potential to be cost-effective yet impactful

and reduce the disease burden.
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Introduction

Understanding epidemiological trends is crucial in
combating a global scourge as pancreatic cancer. Among
cancers of various organ systems, pancreatic cancer is
extremely aggressive with more than 400,000 new cases
globally that are diagnosed every year with almost an equal
number of deaths annually. Global trends of incidence and
mortality due to pancreatic cancer is higher in developed
economies with a high human development index (HDI
>0.8) than those in developing economies with a low HDI
(HDI <0.5) (1). People in countries with higher HDI
have better life expectancy; pancreatic cancer being more
common in the older age group, incidence of pancreatic
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cancer is higher in countries with high HDI as shown by
Wong et al. (2) (Figure I). Over the last two decades there
has been a substantial reduction in poverty, changes in
life-style, improved healthcare literacy in Asian countries
leading to improving life expectancy (3). Reporting of
health care data has improved as well. Pancreatic cancer
has seen a rise in incidence, with 46% of new cases coming
from Asia and Australia.

Majority of the pancreatic cancers are adenocarcinomas,
with less than 10% being neuroendocrine tumors (4).
Most patients with pancreatic adenocarcinomas present
with advanced stage due to paucity or non-specificity of
symptoms (5). Cure is possible with definitive surgery
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Human development index vs. incidence—ASR(W), pancreas, in 2018, both sexes, all ages
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Figure 1 Comparing human development index (HDI) and incidence of pancreatic cancer worldwide.

though it may not be an option for the majority of patients
who generally present with advanced disease. Consequently,
the observed mortality associated with pancreatic cancer is
high (6,7).

Methods

We performed a comprehensive search in PubMed and
Google Scholar from January 2000 to October 2019,
restricting articles that are published in the English
language.

The keywords were incidence and mortality of
pancreatic cancer, epidemiology of pancreatic cancer and
risk factors for pancreatic cancer. Papers and bibliography
were cross-referenced to include Asia-Pacific population.
GLOBOCAN March 2019 data was used as the primary
database for trends in pancreatic cancer globally and in the
Asia-Pacific region.

Scope of the problem in Asia-Pacific population

Based on the data published in GLOBOCAN 2019,
Western Europe by far has the highest age standardized
incidence (8.3/100,000) of pancreatic cancer followed by
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North America (7.6/100,000). East Asia, Australia and
New Zealand which have comparable HDI, have an age
standardized incidence of 5.9/100,000 and 6.9/100,000,
respectively. Western Asia has a rate of 4.9/100,000.
Countries in Asia with low HDI like Papua New Guinea,
Nepal and Pakistan have a lower age standardized incidence
of pancreatic cancer compared to those with high HDI; as
a region Southeast Asia has an incidence of 2.1/100,000
while South Central Asia has 1.1/100,000 (Figure I). The
incidence of pancreatic cancer is higher in countries with
a higher HDI like Japan, Singapore, South Korea and
China (3) (Table 1).

The age standardized mortality rates follow a similar
trend. Western Europe has a high mortality rate of
7.6/100,000, followed by North America at 6.5/100,000.
East Asia and Australia have mortality rates of 5.4/100,000
and 5.9/100,000, respectively. Western Asia has a mortality
rate of 4.8/100,000, which is higher than the world average
mortality rate at 4.4/100,000. Southeast Asia has a mortality
rate of 2.1/100,000, while South Central Asia has the lowest
mortality rate at 1/100,000 (Figure 2). The mortality due to
pancreatic cancer is higher in countries with higher HDI (3).

Pancreatic cancer has a higher incidence among the male
gender, which has been the trend over the last two decades
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Table 1 Incidence of pancreatic cancer and HDI in Asia-Pacific and Oceania

Population Number Crude rate ASR (world) HDI
Asia 214,499 4.7 3.9

Japan 43,119 33.9 9.7 0.91
Singapore 855 14.8 7.6 0.93
Republic of Korea 7,375 14.4 7.2 0.90
China 116,291 8.2 5.2 0.7
Mongolia 108 3.5 4.6

Kyrgyzstan 218 3.6 4.5 0.6
Democratic People’s Republic of Korea 1,462 5.7 41

Philippines 3,123 2.9 3.8 0.7
Malaysia 976 3.0 3.2 0.8
Bhutan 18 2.2 3.2 0.617
Indonesia 4,940 1.9 2.1 0.70
Thailand 2,297 3.3 2.0 0.76
Nepal 497 1.7 2.0 0.5
Myanmar 741 1.4 1.5 0.58
Timor-Leste 11 0.83 1.5

Afghanistan 218 0.60 1.4 0.49
Lao People’s Democratic Republic 57 0.82 1.2

Cambodia 130 0.80 1.1 0.58
Maldives 4 0.90 1.1 0.71
Bangladesh 1,400 0.84 1.0 0.61
Vietnam 965 1.0 0.88 0.69
India 10,860 0.80 0.85 0.64
Pakistan 1,070 0.53 0.74 0.56
Sri Lanka 172 0.82 0.62 0.78
Oceania 4,529 11.0 6.4

Australia 3,601 14.5 6.9 0.93
New Zealand 697 14.7 6.8 0.92
Papua New Guinea 107 1.3 2.0 0.54
France, New Caledonia 35 12.5 8.6

Fiji 23 25 2.6 0.7
French Polynesia 16 5.6 4.8

Samoa 12 6.1 7.0 0.7
Guam 12 7.2 5.3

Solomon Islands 2 0.32 0.64

Vanuatu 1 0.35 0.57

HDI, human development index; ASR, age standardized rate.
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Figure 2 Age standardized (world) incidence and mortality rates of

(Figure 3). This is possibly due to tobacco smoking and
alcohol consumption being higher in the male sex leading
to chronic pancreatitis which is a risk factor for pancreatic
cancer. Diabetic men who are smokers have an elevated risk
(8-10) (Figure 3). The prevalence of pancreatic cancer in
Asia and Oceania mirrors the pattern in Europe and North
America, which have the highest pancreatic cancer disease
burden (Table 2).

Results from the Asia-Pacific region

Asia is the earth’s largest and most populated continent.
With more than 4.5 billion people, it is home to 60%
of the population of the world. The Asia-Pacific region
includes East Asia, South Asia, Southeast Asia, and Oceania.

© Journal of Gastrointestinal Oncology. All rights reserved.
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pancreatic cancer.

It has multiple races and ethnicities with a high population
density. There is variation in the pancreatic cancer incidence
and mortality in the various countries in the continent.
There are gaps in the published data as the registries in the
Asia-Pacific regions are not comprehensive. In China, the
present cancer registries are estimated to cover less than
15% of the country’s population (11,12).

China, followed by Japan and India, accounts for the
majority of the new cases of pancreatic cancer (Figure 4).
However, when adjusted for population and age
standardized rates (ASRs), the incidence, prevalence and
mortality in Japan and other advanced economies in the
region with high HDI like Singapore and South Korea do
worse than China (Table 3).

In Japan, the crude incidence rate is 33.9/100,000, while

7 Gastrointest Oncol 2021;12(Suppl 2):S374-S386 | http://dx.doi.org/10.21037/jgo-20-118


https://en.wikipedia.org/wiki/East_Asia
https://en.wikipedia.org/wiki/South_Asia
https://en.wikipedia.org/wiki/Southeast_Asia
https://en.wikipedia.org/wiki/Oceania

S378

Ranganath and Chu. Pancreatic cancer trends — Asia-Pacific population

Age standardized (World) incidence rates, pancreas, by sex
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Figure 3 Age standardized incidence rates of pancreatic cancer by sex.

Table 2 Estimated number of prevalent cases in all continents

the prevalence is 18.2% and mortality is 29.4/100,000,

Population 5-year Proportions* compared to the Asian average crude incidence rate of
Asia 131,460 09 4.7/100,000 and mortal%ty of. 4.4/100,000. Ch{na, being the
most populous country in Asia, has a crude incidence rate of
Europe 79,268 10.7 8.2/100,000 and mortality of 7.8/100,000.
North America 36,030 9.9 Oceania, which accounts for 40 million people, follows
Latin America and 21 542 33 a similar theme for distribution of pancreatic cancer as
Caribbean countries with a high HDI in the western world, having
] worse incidence, prevalence and mortality rates. The
Africa 11,484 0.89 . . .
overall crude incidence rate and mortality for Oceania
Oceania 2,790 6.8 is 11/100,000 and 9/100,000, respectively. Australia and

*, Proportions per 100,000. Source: GLOBOCAN, 2018.
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New Zealand having similar crude incidence rate of
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Figure 4 Proportion of new cases of pancreatic cancer in Asian countries.

14.5/100,000. The mortality rates in Australia and New
Zealand are 14.7/100,000 and 12.8/100,000 respectively
(Tuble 4).

Etiology and risk factors of pancreatic cancer

The incidence and mortality of pancreatic cancer has
increased over the last five decades in the developed
economies (13). Improvement in access to health care
and adoption of imaging technologies like magnetic
resonance cholangiopancreatography (MRCP) and
endoscopic ultrasound have removed hurdles in diagnosing
pancreatic cancer and aided preoperative decision making.
Unfortunately, there are no early symptoms or signs and
no cost-effective screening tools for an early diagnosis.
This may partly explain the rise in incidence of pancreatic
cancer, without a decline in the mortality. Therefore, a
good understanding of the risk factors contributing to the
development of pancreatic cancer is warranted.

The etiology and risk factors of pancreatic cancer have
been a focus of numerous studies. The risk factors for
pancreatic cancer can be broadly classified based on the
relative risks (RRs) (14).

The RR of pancreatic cancer is highest (RR >2) for those
with a history of chronic pancreatitis, idiopathic thrombosis

© Journal of Gastrointestinal Oncology. All rights reserved.

and those with germ line mutations.

Factors like tobacco smoking, diabetes mellitus, family
history of pancreatic cancer, and metabolic syndrome
confer a moderate risk (RR: 1.5-1.9). The rising prevalence
of diabetics coupled with a rise in smoking has been an
important factor contributing to the rise of pancreatic
cancer in the Asia-Pacific population (8). Obesity, hepatitis
B infection, heavy alcohol intake, helicobacter pylori
infection, red and processed meat consumption. and history
of cholecystectomy and gastrectomy fall in the category of
low risk (RR: 1.1-1.4) (15,16).

Conversely, allergy, metformin use for diabetes, high
fresh fruit and vegetable consumption, and occupational
physical activity seem to confer protection against
pancreatic cancer.

Hereditary and genetic factors

Ethnicity and genetic factors seem to play a strong role in
pancreatic cancer. In the U.S., Asian-Americans and Pacific
Islanders seem to have a lower incidence of pancreatic
cancer and better survival compared to African Americans
and Caucasians (17). Differential expression of Kras and
p53 in the Chinese, Japanese and Caucasian population may
contribute to the difference in aggressiveness of the tumor.
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Table 3 Prevalence of pancreatic cancer in Asia-Pacific and Oceania

Population 5-year Proportions*
Japan 23,134 18.2
Singapore 544 9.4
Republic of Korea 4,756 9.3
China 70,154 4.9
Democratic People’s Republic 923 3.6
of Korea

Thailand 1,529 2.2
Philippines 2,136 2.0
Malaysia 642 2.0
Bhutan 12 1.5
Indonesia 3,430 1.3
Nepal 365 1.2
Myanmar 524 0.97
Viet Nam 781 0.81
Lao People’s Democratic 48 0.69
Republic

Bangladesh 1,060 0.64
India 8,453 0.62
Sri Lanka 128 0.61
Cambodia 97 0.60
Timor-Leste 8 0.60
Afghanistan 159 0.44
Pakistan 843 0.42
Australia 2,234 9.0
New Zealand 414 8.7
Papua New Guinea 77 0.91
France, New Caledonia 23 8.2
Fiji 14 1.5
French Polynesia 10 3.5
Samoa 8 4.0
Guam 7 4.2
Solomon Islands 2 0.32
Vanuatu 1 0.35

*, Proportions per 100,000.
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However, dietary habits, smoking and environmental
exposure may be the confounding factors (18).

"Ten percent of pancreatic cancers are thought to be due
to genes passed along families and germ line mutations.
Peutz-Jeghers syndrome, melanoma pancreatic-cancer
syndrome or familial atypical multiple mole melanoma,
hereditary breast-ovarian cancer are strongly associated
with development of pancreatic cancer. Lynch syndrome
and familial adenomatous polyposis have association to
development of pancreatic cancer to a lesser extent (19).
The genetic syndromes associated with pancreatic cancer
are shown in Tuble 5.

The risk is elevated two-fold if two or more first degree
relatives have a history of pancreatic cancer, even after
controlling for smoking. However the RRs vary across
studies (20). Considering the RRs across various studies,
screening people with a family history of pancreatic cancer
may be a cost-effective intervention. Unfortunately, the
available data on genetic syndromes and familial association
in the Asia-Pacific population is limited with some data
coming from Japan (21). Targeted screening of individuals
with a strong family history or a germline mutation is worth
implementing.

Smoking

Numerous case control and cohort studies, along with
meta-analysis of studies across a varied population, have
concluded a strong association between smoking and the
risk of developing pancreatic cancer. The RR of developing
pancreatic cancer among smokers can be as high as 1.7 (22).
Matsuo and colleagues demonstrated the association of
smoking with the risk of developing pancreatic cancer in the
Japanese population (23). Pooled analysis in the Asia-Pacific
population has shown that current smokers had a 60%
increased risk of developing pancreatic cancer, even after
other factors were controlled (8,24,25). A meta-analysis has
demonstrated that the risk of developing pancreatic cancer
is independent of the number of pack years of smoking
and is not dose dependent (26). There is also an increased
mortality due to pancreatic cancer among smokers and
former smokers compared to non-smokers. This effect was
observed in the Western as well as Asia-Pacific populations
(9,27,28), and an association was found to be independent
of alcohol use, body mass index (BMI), and history of
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Table 4 Mortality from pancreatic cancer in Asia-Pacific and Oceania

Population Number Crude rate ASR (world)
Asia 200,681 4.4 3.6
Japan 37,358 29.4 7.8
Singapore 747 12.9 6.7
Republic of Korea 6,611 12.9 6.1
Kazakhstan 1,125 6.1 5.7
China 110,390 7.8 4.9
Democratic People’s Republic of Korea 1,478 5.8 4.2
Mongolia 89 2.9 3.9
Philippines 3,051 2.9 3.8
Bhutan 18 2.2 3.2
Malaysia 924 2.9 3.0
Indonesia 4,812 1.8 2.0
Thailand 2,243 3.2 2.0
Nepal 455 1.5 1.8
Timor-Leste 11 0.83 1.5
Myanmar 725 1.3 1.4
Afghanistan 217 0.60 1.4
Lao People’s Democratic Republic 56 0.80 1.2
Cambodia 127 0.78 1.1
Maldives 4 0.90 1.1
Bangladesh 1,373 0.83 0.99
India 10,528 0.78 0.82
Viet Nam 899 0.93 0.82
Pakistan 1,008 0.50 0.71
Sri Lanka 155 0.74 0.56
France, New Caledonia 25 8.9 6.1
New Zealand 608 12.8 6.0
Australia 3,183 12.8 59
Oceania 4,002 9.7 5.5
French Polynesia 16 5.6 4.8
Guam 11 6.6 4.8
Fiji 23 25 2.6
Samoa 4 2.0 2.1
Papua New Guinea 105 1.2 1.9
Solomon Islands 4 0.64 1.3
Vanuatu 1 0.35 0.57

ASR, age standardized rate.
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Table 5 The genetic syndromes associated with pancreatic cancer

Syndrome

Associated genes

Peutz-Jeghers syndrome

Hereditary pancreatitis

Familial multiple mole melanoma syndrome/ melanoma pancreatic-cancer syndrome

Hereditary breast and ovarian cancer
Ataxic telangiectasia
Von-Hippel-Lindau syndrome

Lynch syndrome

Hereditary pancreatitis

Li-Fraumeni syndrome

STK11
PRSS1
P16, CDKN2A
BRCA 1 and BRCA 2
ATM
VHL
MLH1, MSH2, MSH6
PRSS1, SPINK1
p53

diabetes (29). In China, the population attributable fraction
for smoking is 6% but a wide difference is seen between
genders: male 35% and females 2% (8,30). With increase
in the rates of smoking among the younger age group,
especially in males in China and India, one can expect a rise
in the incidence of pancreatic cancer in this cohort over the
next decade (31,32).

Alcohol

Alcohol consumption elevates the risk of developing
pancreatitis, which has a strong association with the
development of pancreatic cancer. A recent meta-analysis
has demonstrated the dose related association of alcohol
with pancreatic cancer. Low to moderate amount of alcohol
consumption did not confer an increased risk of developing
pancreatic cancer, but consumption of high levels of alcohol
(>15 g/day) appears to be a strong risk factor, especially in
men. Surprisingly, pancreatic cancer risk was not elevated in
women, irrespective of the alcohol dose. This may be due to
fewer women being heavy drinkers (33).

Obesity

The strong association between obesity and cancer
is evident through prior data. Pancreatic cancer is no
exception (34). Obesity is associated with increased
risk of various cancers which is driven by the following
mechanisms:

% Chronic low-level inflammation and DNA damage;

2

% Increased production of estrogen in the fat tissue;

© Journal of Gastrointestinal Oncology. All rights reserved.

®,

% Increased levels of insulin and IGF-1;
% Adipokines which may have a growth promoting
effect;

Direct and indirect effects on other cell growth

°,

R

regulators, including mammalian target of rapamycin
(mTOR) and AMP-activated protein kinase;

A recent animal study has demonstrated that obesity
promotes pancreatic cancer by altering the nitrogen
metabolism (35).

Being overweight and being obese in early adulthood
independently increases the risk of pancreatic cancer
compared to people with normal body weight, as
demonstrated by pooled cohort and meta-analysis (14,
36-39). Central obesity increased pancreatic cancer risk in
the Asia-Pacific population in one study (8).

Diet

The association of diet and pancreatic cancer has been a
subject of multiple epidemiological studies. Consumption
of red and processed meat (>50 g/day) is associated with at
least a 20% increase in risk of pancreatic cancer (40,41).
People consume more meat as countries get richer (42).
Middle income countries in Asia may see a spike in
pancreatic cancer if this trend continues. Daily consumption
of fresh fruit and vegetable is known to lead to at least a
30% reduction in the risk of cancer (43). The protective
effects of coffee and tea against pancreatic cancer could not
be conclusively demonstrated (44). Despite all the data, the
strength of association between diet and pancreatic cancer
is only moderate, at best.
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Chronic pancreatitis, diabetes and pancreatic
cancer

Chronic pancreatitis is strongly associated with the
development of pancreatic cancer. At least 5% of patients
with chronic pancreatitis eventually develop pancreatic
cancer, while there is a 50-fold increase in pancreatic
cancer in patients with hereditary and tropical pancreatitis.
The repeated glandular damage due to inflammation
is postulated to be the cause for the development of
cancer (45).

Diabetes mellitus is extensively studied as a risk
factor for pancreatic cancer. Various meta-analysis have
demonstrated a strong link between the two, with a greater
than 50% risk of pancreatic cancer in people with long
term diabetes associated with obesity and poor glycemic
control. The postulated mechanisms are the tumorigenic
effect of hyperglycemia and growth promoting effects of
hyperinsulinemia. In patients with diabetes for greater than
10 years, the RR (95% CI) of PC was 1.50 (1.28-1.75) (46).
With a large population of diabetics and undiagnosed
diabetics living in South Asia, coupled with increasing
obesity, an uptick in cases of pancreatic cancer should be
expected (47). A recent meta-analysis in China has reported
a > two-fold risk of pancreatic cancer in people who have
had diabetes for less than 2 years (48). Metformin when
used to manage diabetes is shown to decrease the risk of
developing pancreatic cancer.

Prior surgery and pancreatic cancer

Cholecystectomy is one of the most commonly performed
general surgical procedures, worldwide. Meta-analyses have
demonstrated that it confers a greater than 20% excess
risk of developing pancreatic cancer [standardized rate
ratio (SRR): 1.23; 95% CI: 1.12-1.35]. This may be due
to increase in the secondary bile salt concentration post-
surgery as well as an increase in the cholecystokinin levels
which may promote the growth of pancreatic cancer (15).

Gastrectomy may increase the risk of developing
pancreatic cancer by 50%, especially when the procedure
was performed within 2 years of the pancreatic cancer
diagnosis. The postulated mechanism is increased H. pylori
colonization and N-nitroso amine compound formation,
due to the reduced gastric acid production secondary to the
procedure (49).

© Journal of Gastrointestinal Oncology. All rights reserved.
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Policies and interventions

Australia, Japan and China are predicted to see large
increases in the pancreatic cancer incidence burden between
now and 2040 with Australia slated to have an increase of
more than 60% from the current levels (13).

Screening for pancreatic cancer by imaging or blood tests
may not be a cost-effective option in the general population
due to the low lifetime risk of developing pancreatic cancer;
when there is a strong family history of cancer or a germline
mutation that is identified, there is value in screening. The
risk of overtreatment with screening as well as costs, needs
to be considered as well in low resource setting. There is no
consensus on screening for pancreatic cancer at this time.

The presence of modifiable risk factors makes policy
and interventions feasible in preventing pancreatic cancer.
Smoking is a risk factor that is implicated as an agent in
several cancers. Unlike lung cancer, where a single factor
like smoking is strong implicated, causation of pancreatic
cancer is multifactorial. Government policy that is focused
on education, financial incentives for a healthy lifestyle,
taxation of tobacco products at a reasonable level and
adequate support to people who are motivated to quit
smoking is likely to help in reducing the risks, although a
total elimination may not be possible. With vaping gaining
popularity in the younger age group and people trying to
quit conventional cigarette smoking, the association between
vaping and pancreatic cancer needs to be studied (50,51).

The data on Helicobacter pylori infection as a possible
risk factor for pancreatic cancer is not clear (52). Therapy to
eradicate infection through antibiotics is likely to eliminate
this risk factor and may be useful when the patients undergo
an upper gastrointestinal endoscopy for other reasons.

Diet, exercise and awareness about obesity as a risk factor
for cancer has the potential to effect change globally, more
than any other intervention. Limiting red meat and animal
based protein, limiting processed foods and sugar intake
by decreasing consumption of carbonated beverages can
decrease the prevalence of obesity (53). Obesity which was
primarily a problem with developed economies is now a
concern in developing middle income countries. With the
economic progress in China and India lifting people out of
poverty at unprecedented rates, incidence and prevalence of
obesity and cancer is likely to follow a similar trajectory.

A concerted effort by governments to put policies
in place to decrease or eliminate risk factors will have a
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meaningful, cost-effective but high impact in the fight
against pancreatic cancer. Advances in medical technology
and delivering care for patients in high volume centers in
these countries will assure good outcome in patients who
are able to receive definitive care for pancreatic cancer.
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