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ABSTRACT

Pancreatic cancer (PC) is a rare cancer site, ranked 14™ in incidence and 7 in mortality in the world. In
India, pancreas ranks 24" with 10860 new cases (1.03%) and 18" in mortality. Although PC is a rare site, it
is a leading mortality site across the globe and very little data are available about the epidemiology of PC. It
is hypothesized that due to the changing lifestyle globally and, in India, the rates of PC will increase in the
near future. Thus, this study aims to report PC incidence, mortality, globally but with more emphasis with
respect to Indian population and associated factors for PC, since changing lifestyle has had an impact on the
occurrence of the disease over the years. Incidence and mortality rates are obtained from GLOBOCAN-2018
and cancer incidence in five continents (CI5- XI), and Indian Council of Medical Research publication on
Indian cancer registry database. Incidence is higher in elderly population (more than 50% in 65-75 years).
The incidence is highest among Northeastern Indian regions. Risk factors include smoking, high alcohol
consumption, non-vegetarian diets (modifiable) and age, race, and the genetic predispositions (non-
modifiable) risk factors. No case-control studies on risk factors are reported yet based on the Indian
population. Increase of PC numbers is a cause for concern, since it mostly manifests on the lifestyle factors,
which is rapidly changing in India, like in other parts of the globe. This study will be useful in giving some
leads on the PC’s possible causes and thereby help in formulating strategies for reducing the burden of this
disease.
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INTRODUCTION

As per the GLOBOCAN 2018 estimates, pancreatic cancer (PC) ranks 14" in the world,"" and the
incidence rates varies across the globe.?! India is no exception to this phenomenon and variations
have been observed in different regions, northeast showing higher rates.*#

The objective of the study is to undertake a review on the PC and elucidate the incidence,
mortality, and risk factors, globally but with special emphasis with respect to Indian population.
The study has a premise and hypothesized that due to the changing lifestyle globally and in India,
the rates of PC will increase in the near future. Dietary habits, tobacco use, smoke and smokeless,
and not sufficient physical activity will enhance the risk besides other associated factors. To this
effect, newer strategies need to be worked out by health professionals to advice the government
on these issues and provide guidelines for authorities to reduce the burden of this disease in the
years to come.

This is an open-access article distributed under the terms of the Creative Commons Attribution-Non Commercial-Share Alike 4.0 License, which allows others
to remix, tweak, and build upon the work non-commercially, as long as the author is credited and the new creations are licensed under the identical terms.
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MATERIAL AND METHODS

Thestudybeingareviewarticle, the primary source of information
is from the published reports IARC,» GLOBOCAN-2018, and
CI5-XI™ and Indian Council of Medical Research publication as
NCDIR (2016)% and NCRP (2013). Risk factors were obtained
from various scientific publications reported in PUBMED,
SCIENCEDIRECT databases. Reliable survival statistics are
referred and presented.”

RESULTS

As per the estimates on cancer reported by GLOBOCAN

(2018), there would be 18.1 million new cases and 9.6 million
deaths [Table 1].01

PC
Incidence and mortality - global burden

Globally, based on GLOBOCAN (2018) estimates,
0.46 million new PC cases and 0.43 million deaths due to
PC are reported annually [Table 1] and the incidence and
mortality rates are 4.8 and 4.0, respectively. It is seen that the

Table 1: Number of cases and age-standardized incidence rates (ASR) per
10°-World.

All cancers
Number of new cases
Number of deaths
Pancreatic cancer

18.1 million
9.6 million

Number of new cases 458,918 (14" rank)

Number of deaths 432,242 ( 7 rank)
Incidence rates (ASR) - both sexes 4.8
Males 5.5
Females 4.0
Mortality rates (ASR) - both sexes 4.4
Regional variation Incidence rates (ASR) per 10°
Males
Highest (top 3)
Eastern Europe 9.9
Western Europe 9.5
North America 8.7
Lowest
South Central Asia 1.1
Females
Highest (top 3)
Western Europe 7.2
Northern America 6.5
Northern Europe 6.4
Lowest
South Central Asia 1.0
HDI**
Very high HDI 7.2
High HDI 1.2
Low HDI 1.2

*Source: GLOBOCAN (2018); **GLOBOCAN (2012). HDI: Human development
index

rates in high human development index (HDI) countries are
three-fold compared to low HDI countries.!!

Regional variations, as shown in Table 1, indicate that
incidence rates of PC in males were highest in Eastern
Europe (9.9), followed by Western Europe (9.5), North
America (8.7), and lowest in South Central Asia (1.1); among
females, the rates were 7.2 in Western Europe, followed by
Northern America (6.5), Northern Europe (6.4), and lowest
in South Central Asia (1.0);!! In the future, it is projected that
the deaths due to PC will be ranked third, breast cancer being
ranked third as of now."

It is seen in Table 2 that in male population, incidence rates
were higher in Republic of Moldova (15.3) and Hungary
(12.9), while in female population, Hungary (9.1), and
UAE (10.1) showed higher rates; the mortality rates among
males in Republic of Moldova (12.3) and Hungary (11.2)
showed the higher rates while in females, rates in UAE
(10.0) and Hungary (7.9) were higher.) In Table 2, it is
observed that in all the countries, the incidence rates were
higher than mortality rates in both the sexes, except in
Russian Federation; it is observed that in Russian Federation,
mortality rates were higher in both males and females than
its incidence.

Differences in incidence rates between registries across the
world

As per the CI5-XIL,? there are gender-specific variation in
PC [Table 3]. The incidence rates differed among men; the
incidence rates were higher in Italy- Sondrio (12.0), Czech
Republic (11.8), and Slovakia (11.8), while it was lower
in India-Dindigul (0.5), India-Tripura (0.6), and South
Africa- Eastern Cape (0.7).1?) Similarly among women, rates
were higher in Italy-Sondrio (9.0), Czech Republic (8.0),
Germany-Bremen (7.8)” and lower in India-Tripura (0.3),
India-Dindigul (0.3), and South Africa-Eastern Cape (0.4).”

It is seen from Table 4, that the proportion of PC cases in
Bhutan and China is more than two-fold than that seen in
India, which is similar to that observed in the north-eastern
regions of India.?

Incidence and mortality in India

The rates are obtained from the Population-Based Cancer
Registries (PBCR) in India. It is projected that the number of
cases will escalate from 10969 in 2015 to 11655 in year 2020
though it is not included among the ten leading cancer sites in
India.”! Mizoram has the highest age-adjusted incidence rates
and northeastern region has significantly high number of PC
cases as compared to any other regions across the country.

In Figure 1, it is seen that, among males, Mizoram
(3 per 10°) showed highest rates followed by Mumbai (2.8)
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Age-standardized incidence rates (ASR) per 10°

Table 2: Age-standardized incidence and mortality rates of PC in selected countries*.

Age-standardized mortality rates (ASR) per 10°

and Thiruvananthapuram (2.6), whereas in females, Mumbai
(2.2 per 10°) showed highest rates followed by Delhi (1.7) and
Thiruvananthapuram (1.5).%) Although Mumbai and Mizoram
share similar incidence rate for males, it is not so in females.

Time trends across the globe and in India

Global trends

Cancer trends are an important indicator of the changing
pattern of occurrence of cancer and provide insight into
the possible reasons/factors that may have contributed
to the phenomenon. The age standardized incidence rate
data from year 1988 to 2012 for age (0-85+ years) showed
some interesting trends in both the sexes, as reported in

Indian Journal of Medical Sciences « Volume 73 « Issue 1 « January-April 2021

Country Female Male Country Female Male
India 0.88 0.81 India 0.84 0.79
United Arab Emirates 10.1 2.0 United Arab Emirates 10.0 2.0
World 4.0 5.5 World 3.8 5.1
China 4.2 6.2 China 4.2 5.6
Canada 5.9 7.0 Canada 5.1 6.7
Australia 6.4 7.5 Australia 4.8 7.1
United Kingdom 6.3 7.9 United Kingdom 5.3 6.7
Ttaly 65 8.5 Italy 5.7 7.7
United States of America 6.6 9.0 United States of America 5.6 7.7
Sweden 6.9 8.6 Sweden 6.9 8.6
Germany 7.4 9.3 Germany 6.6 9.2
Russian Federation 5.5 9.6 Russian Federation 5.6 10.0
France 7.1 10.8 France 6.1 9.5
Japan 7.7 11.7 Japan 6.2 9.5
Hungary 9.1 12.9 Hungary 7.9 11.2
Republic of Moldova 6.7 15.3 Republic of Moldova 5.5 12.3
*Source: GLOBOCAN (2018)
Table 3: Age-standardized incidence rates (ASR) per 10°of PC in selected Mumbai 28
registries*. Chennai
Males Rates Females Rates b vemantay ]‘;m;
- el

Country, Registry ASR Country, Registry ASR L;—’ Bhopal
Italy, Sondrio 12.0 Italy, Sondrio 9.0 2 Barshi
Czech Republic 11.8 Czech Republic 8.0 S b Diic
Slovakia 11.8 Germany, Bremen 7.8 3 Kolkatta
Japan, Niigata 11.7 Slovakia 7.6 Dibrugarh
France, Herault 11.5 Austria, Tyrol 7.6 ) 13
China, Hengdong 1.8 China, He)rllgdong 1.1 Mizormm Ske B T T ‘ .
Thailand, Khon Kaen 1.0 Thailand, Khon Kaen 0.8 00 0 L0 L 20 20 A 2
India, Sikkim State 0.8 India, Sikkim State 0.8 A_AF‘;I::":';’:;C_)
South Africa, Eastern 0.7 South Africa, Eastern 0.4
Cape Cape Figure 1: Age-adjusted incidence rates (per 10°) of PC in Indian
India, Tripura 0.6 India, Tripura 0.3 Population-Based Cancer Registries (2012-2014).
India, Dindigul, 0.5 India, Dindigul, 0.3
Ambilikkai Ambilikkai

. : : CI5-Vol XI.”! The incidence rates in males in USA, as shown
*Source: Cancer incidence in five continents - XI

in Figure 2, though with fluctuations did not show much
change, over the period and China as well did not show any
significant change in rates; however, France, Bas-Rhin had
shown 30% increase, a 20% increase over the period in Japan,
Miyagi, and two-fold increase in India, Chennai, and a 50%
increase in rates in Italy, Parma.”

Similarly, among the females, as seen in Figure 3, China,
Shanghai, France-Bas-rhin, and Italy, Parma showed
about 50% increase over the period from 1988 to 2012,
while registries as USA, India, and Japan did not show any
appreciable change in incidence rates.”!

Time trends in Indian PBCR

The comparison between four PBCR, Bengaluru, Chennai,
Delhi, and Mumbai, as displayed in Figure 4, is based on data
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Table 4: Incidence and mortality of pancreatic cancer in Asian countries*.

Country Incidence Mortality
Number of cases Rank (% of all cancers) Number of cases Rank (% of all cancers)

Bangladesh 1400 21 (1.07) 1373 18 (1.44)
Bhutan 18 10 (3.40) 18 8 (3.98)
China 116291 9 (2.83) 110390 6 (4.02)
India 10860 25(1.01) 4752 28 (0.66)
Nepal 497 16 (2.16) 455 13 (2.64)
Pakistan 1070 25(0.72) 1008 21(0.99)
Sri Lanka 172 24 (0.80) 155 21 (1.21)
Vietnam 965 22 (0.63) 899 18 (0.83)

*Source: Cancer incidence in five continents — XI
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Figure 2: Time-trends of pancreatic cancer in some selected
countries across the globe —males.
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Figure 3: Time-trends of pancreatic cancer in some selected
countries across the globe — females.

from a network of Indian cancer registries;*! it shows that the
rates have increased more than two-fold. Mumbai had shown
a steady increase in the AAR from 2.1 in 1982 to 2.8 in 2012,
Bengaluru AAR has tripled from 0.6 in 1982 to 1.8 in 2012,
Delhi showing increasing trends from 1990 to 2002 which after a
decline, again peaked to 2.5 in 2012, and in Chennai it peaked in
1997 (2.0) followed by a decline in 2002 and eventually increased
to 1.8 in 2012; this trend as seen in Indian registries indicated an
inconsistent trend in the rates of PC over the years.*
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Figure 4: Trends in Indian population-Based Cancer registries:
Age-adjusted incidence rates (per 10°) (1982-2012)- males.
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Figure 5: Number of pancreatic cancer cases in HBCR across India
(NCDIR, 2016).7

Hospital-based cancer registries (HBCR)

HBCR are important source for population registries, where
a major proportion of cases is diagnosed. India has a large
network of HBCRs. The frequency of PC cases seen in males
(very few female cases) in different hospital registries across
India, as Mumbai, Chennai, Bengaluru, Delhi, Mizoram,
Thiruvananthapuram, and Silchar are shown in Figure 5
reveals that the highest number of cancer cases is seen in
Thiruvananthapuram and Chandigarh in both the males and
females.”!
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Trend of PC seen in the Tata Memorial Hospital (TMH)

TMH is a premier cancer hospital in India setup seven
decades ago. Figure 6 showing 5-yearly interval data of PC
cases which indicates an increasing trend in the proportion
of PC cases in both the sexes over the years.* 19

350 321(4.6)
300 -

250
190(2.8)
200
150 -

100 4

Cancers Registered >

Number of Pancreatic

37(1.6)

50 1 26(1.4) Q.7

56(1.6)

1987 1992 1997 2002 2007 2012 2017

Years —>
—4—Male —#-Female

Figure 6: Distribution of pancreatic cancers seen over the years in
Tata Memorial Hospital: 1987-2017.
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Figure 7: Age-standardized rates (per 10°) of pancreatic cancer by
human development index.

In TMH, it is seen from Figure 6 that there has been a seven-
fold increase in the cases over the years from 1987 to 2012
in both sexes; however, from 2012 to 2017, there has been a
two-fold increase in both sexes. This could probably be due
to awareness of the cancer facility expertise in diagnosis and
treatment in TMH that has shown the increase in registrations.

HDI

HDI has profound effect on the inequalities with respect to
PC. Higher the HDI score, higher is the rates [Figure 7]. The
incidence rates in High-HDI (4.6) are three-fold or six-fold
in very high-HDI (7.2), when compared to low-HDI (1.2)
countries; similarly, the mortality rates are also either three-
fold or six-fold in high-HDI or very high-HDI countries as
compared to low-HDI countries [Figure 7].01%

Ethnic variations and migration impact

Incidence rates according to racial origin and migrant
population are very well elucidated in Cancer Incidence in
Five Continents Vol XL The differences in incidence rates
by racial origin and migration are shown in Figure 8.

It is observed that the incidence rate for PC, in general,
is higher in American-Blacks (11.8) as compared to
American-Whites (8.6) population. As per data from year
1973-2013 (SEER-9 registries), higher incidence rate is
observed among American-Black males (11.2), American-
Black females (9.4) than that seen in American-White
males (9.1) and American-White females (6.4), indicating
that there is a ethnic variations in PC occurrence in the
population between the races.”

Similarly insight into the migration effect is shown in
Figure 8. It reveals that among males, the rates observed in

American Whites
American Blacks

All Americans

USA . San Francisco Bay Area, Filipino

USA . San Francisco Bay Area Japanese

Cancer Registry Locations

USA,San Francisco Bay Area,Chinese

USA, San Francisco Bay Area,Host

T T

0 2

¥ Females

ASRper 100,000 —>

4 6 8 10 12 14

™ Males

Figure 8: Incidence rates (ASR) by racial origin and migration status.
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USA, San Francisco Bay Areas of Chinese (5.3), Japanese
(7.9), and Filipino (5.6) are different than those observed
in the host USA, San Francisco Bay Area (8.7) population.
Similarly among females, the rates observed in USA, San
Francisco Bay Area of Chinese (3.9), Japanese (7.9), and
Filipino (5.5) are different than those observed in the host
USA, San Francisco Bay Area (6.2) population. In both the
sexes, it indicated clearly that migration has no significant
effect on PC occurrence in the population, over the years.?

The large variation in time for migrants to adopt the host
population’s cancer risk suggests that risk factors have organ-
specific effects, or operate at different times in life. The
persistent difference in cancer incidence several generations
after migration supports the idea that living in the host
country is not, alone, sufficient to modify cancer risk for all
cancer sites to the level of the host population. Although the
migration effect, if any, can be partially explained by known
etiologic factors, a large proportion of the changing risk
remains.

Diagnostic evaluation and treatment modalities

Apart from the routine investigations, the tumor marker
serum CA 19-9 is measured for PC (sensitivity 80%, and
specificity 90%);'! however, this cannot be considered as
confirming investigation for PC as the marker is elevated in
several other non-malignant conditions of liver, pancreas,
and gastric cancer."” Imaging techniques help in accurate
pre-operative staging of PC. This helps to avoid surgical
explorations and to classify the disease in resectable,
borderline resectable, locally advanced, and un-resectable
metastatic stage of disease. For this MRI, multidetector
computed tomography and magnetic resonance cholangio-
pancreatography ~ show  comparable sensitivity and
specificity."*® It is important to mention the importance of
triphasic/pancreatic protocol CT scan for accurate assessment
of lesion and involvement/relation with surrounding
vasculature, thus classifying tumors as resectable/borderline
resectable and locally advanced unresectable as per the
NCCN criteria.!"”!

For resectable and borderline-resectable PC, radical surgical
resection is the best option for treatment with adjuvant
chemotherapy (fluorouracil, leucovorin, or gemcitabine) that
improves the overall survival. It is suggested that the patients
higher than T2-stage and node-positive resections should
be offered adjuvant chemoradiation;*” also, neoadjuvant
chemotherapy with or without radiotherapy is an evolving
and preferred approach for BRPC.

As a case in point, between 2007 and 2012, it was observed
that 95% of cases were diagnosed at non-localized stage
of disease (included direct extent, regional lymph node
involvement, too advanced, and metastasis). Cases treated

outside and recurrence were excluded. There was a stage shift
in 2012 approximately by 5%.11214

Cancer survival

It is known that PC is an aggressive disease and has limited
options for cure. The 5-year survival rate for PC was reported
to be <5% in earlier studies.?!! In USA, European countries,
Japan, and China, PC is reported as one of the most common
type of cancers and the mortality/incidence ratio was 98%.!!
The 5-year survival rate was 6% (ranged from 2% to 9%) and
there was little difference in the survival rates between the
developed and developing countries.?"*!

Based on the USNCI data for PC, all racial origins and
genders, 9.4% diagnosed in localized-stage of disease and
52% in distant-metastasis stage showed a 5-year survival
rates of 29.3% and 2.6%, respectively.””! Some inter-country
survival differences for PCs existed in Europe, where the
5-year survival rate was observed to be less than 3%, in both
sexes in England and Wales;?" it was 3.8% in Denmark and
Sweden™! and 1.2% in Italy.l>

Survival analysis of PC patients diagnosed between 1990 and
1994 in 22 European countries was reported by EUROCARE.
Highest 5-year survival rates were observed in Estonia (7.0%)
and in Czech Republic (7.5%), among men and women,
respectively, and lowest survival rates were observed in Malta
(0%) and Slovenia (1.3%) in men in women, respectively;?!
however, in the early 21* century, survival rates in Germany
were reported to be 9.0%. 2"

As per the latest survival estimates reported by CAN SURV-
II (report published by IARC),?] the 5-year relative survival
rates in Chennai (1990-1999) were 8.0% while it was
15.2% in Mumbai (1992-1999). It was reported as 9.5 % in
Shanghai (1992-1995) and 31.0% in Tianjin (1991-1999),
thus indicating there are gaps and biases in the data of this
observation.

Etiology and risk factors

Identification of risk factors and methods to either reduce or
eliminate the factors, play an important role in prevention of
cancer. The risk factors may be classified on the basis of life-
style, modifiable factors, and factors on which an external
intervention/influence cannot modify the risk and termed as
not-modifiable risk factors.

For PC modifiable risk factors include tobacco smoking,
excessive alcohol consumption, life-style disorders such as
obesity, dietary habits, and exposure to hazardous chemicals.
Non-modifiable risk factors attributing to PC include age,
gender, race, and inherited genetic syndromes, conditions
such as chronic pancreatitis, geographical conditions such as
antipodal locations.
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Modifiable risk factors
Tobacco consumption

Smoking of tobacco is known to be one of the causative
risk factor for PC. Cigarette smoking is the only established
risk factor;® those who smoked had a two-fold enhanced
risk compared to those who never smoked, and about
20-30% of PCs were due to cigarette smoking.

Smoking is higher in males as compared to females and a major
risk factor attributing to cancer cases in males.” It is interesting
to know that the risk of developing PC reduces after cessation
of smoking; it is been projected that 25% of deaths due to PC in
United States can be prevented with smoking cessation.”!

Alcohol consumption

In a case—control study of PC, it was reported that heavy
alcohol drinkers had greater risk than non-drinkers, and
risk among men was higher (OR = 2.0).5? In a similar study
conducted elsewhere, concluded that those with high alcohol
intake had elevated risk, while those with low-to-moderate
alcohol intake had little or no effect on the risk of PC.5*

Diet

High consumption of grilled and processed meat, fried
food, food rich in cholesterol, and nitrosamines is
directly associated with increased risk of developing PC
by 30-50%.05*%1 A qualitative analysis of case-control
studies revealed that high intake of vegetable and fruits was
associated with decreasing the risk for the development of
PC.BI However, there are inconsistent findings on red meat
as a risk factor.73

Obesity and physical inactivity

One of the earlier meta-analysis study reported a positive
correlation between obesity, and increased BMI as a risk
factor for PC in both sexes. In another meta-analysis study
consisting of 21 independent prospective studies concluded
that the RR for BMI was 1.16 in men and 1.10 in women.*!
The strongest association observed was between BMI and PC
mortality in racial disparity study arising due to smoking/
obesity in Black men.""

It was reported that obese people were 20% more likely to
develop PC and lack of physical activity might increase PC
risk further.®)

Workplace exposure to certain chemicals

The American Cancer Society reported that heavy exposure
at work to certain chemicals used in the dry cleaning and
metal working industries might increase the risk of PC.!

Not-modifiable risk factors
Age at diagnosis

It is known that risk for cancer increases with advancing age
and PC is no exception.

Occurrence of PC is extremely rare in those below the age of
30 years, and is common in those above the age of 55 years,
majority being in their seventh and eighth decades of life.[***!
The age interval at which the incidence is highest differs
between countries. In India, the incidence peaks in their
sixth decade of life whereas in the United States, it is in the
seventh decade of life.l*?

Gender

The incidence of PC in men is higher than women and it is
more pronounced while comparing highly developed and less
developed countries, and it is seen in Indian population as well.!'”

Studies on evaluating gender-specific hormonal risk factors
causal role in susceptibility to the PC are reported in the
literature;*+**! however, one of the studies negated association
of reproductive factors in women.!*! The study concluded
that the findings indicated that there were other factors as
environmental conditions or habits like smoking which till
recent past were more common in males than females. "

Race

Black-origin have been diagnosed with PC at 48% and died
at a 37% higher rate than White-origin;"* it was concluded
that there could be some other lifestyle risk factors that
contributed to this outcome.

Family history

It has been estimated that the risk of developing PC in an
individual with two affected family members to be 6.4-fold
and 32-fold for three or more affected family members."” The
sporadic cases of PC in family do not appear to be a potential risk
factor in the development of PC.1*¥ Except for BRAC2, so far, no
gene has been identified in majority of familial PC cases.*”

Inherited genetic syndromes

As per the report by the American Cancer Society, some
of the inherited gene (mutations) can be transmitted from
parent to child who might cause 10% of PCs. Sometimes
these changes result in syndromes that include increased
risks of other cancers/other health problems."’

Diabetes mellitus

Diabetes has direct association with the risk of development
of PC. Both, Type-1 and Type-2 diabetes has risk of
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developing PC.®! Study on Italian population had shown
that diabetes is believed to be cause for approximately 10% of
PC.5 Several other studies in various populations had also
provided evidence that PC and diabetes are strongly linked
with respect to onset of PC.5!-54

Elaborate study of association between diabetes and PC is
very much required and will help to use condition of diabetes
as a marker of disease and to identify the population at risk
for screening.”®

Chronic pancreatitis

As per the American Cancer Society reports, chronic
pancreatitis, a long-term inflammation of the pancreas,
though increased risk for smokers, may never develop PC;
they attribute this risk to an inherited gene mutation.!

DISCUSSION

PC is a rare cancer and is ranked 4" in incidence and 7" in
mortality in the world.! By 2030, it may become the second
leading site in mortality. The incidence rates are highest
among the European countries in males and females and
the lowest incidence rates were observed in Southeast Asian
countries.” Gender-wise, the rates are higher in males than
compared to females, showing male predominance.!! The
incidence rates are higher in American-Black than compared
to American-White population.?’ HDI has a deep impact on
the incidence and mortality rates; higher the HDI, higher are
the incidence and mortality rates.!! The ASR with respect
to incidence and mortality for Southeast Asia are similar to
countries classified between high and medium HDI. Among
the Southeast Asian countries, China, is leading in the
percentage of incidence and mortality followed by Bhutan,
Nepal, and India.™

In India, PC is not among the ten leading cancer sites
and is ranked 21* in males and 17" in females; in males
Mizoram has the highest AAR, followed by Mumbai,
Thiruvananthapuram, and Delhi while in females, Mumbai
showed highest rates followed by Delhi, Bengaluru, and
Thiruvananthapuram. Inconsistent trend is seen in Indian
registries that could possibly be related to lack of reporting of
all cases in registries.*" In India, among the various HBCRs,
Mumbai recorded the highest number of cases, followed
by Thiruvananthapuram and Chandigarh.”” TMH is the
premier cancer hospital in India. Over the period of 1987-
2017, TMH showed an increasing trend in both the sexes. 14
Over a period of three decades, there has been a three-fold
increase in number of cases; most of the cases are diagnosed
in advanced stage of disease.!”!*l Between 2007 and 2012,
since 95% of cases were diagnosed at non-localized stage of
disease which is in contrast to world literature where 15—
20% present are in operable stage, the authors would like to

reiterate and suggest scope for early detection and treatment
by improving awareness among patients and physicians in
India.

Lifestyle factors as tobacco smoking, heavy alcohol
consumption, obesity and physical inactivity pose higher
risk for PC. Tobacco smoking as the cause contributes
substantially to the high mortality rates of PC.***! Among
non-modifiable risk factors, age >50 years, male gender
have elevated risk.”*! Conditions like diabetes also increase
the risk for PC, and India has a prevalence of 10% diabetes,
which is associated with 75% of PCs.*) Histology plays
important role in prognosis and survival of PC. Around
85% of PC are adenocarcinomas and are most aggressive
with very poor prognosis and, hence, have poorer
survival unlike pancreatic neuro-endocrine cancer, non-
adenocarcinomas, and squamous cell carcinomas forms.
A causative role for pancreatitis in carcinoma of pancreas
in humans has been strongly suggested based on various
similar studies.™ As PC remains silent symptomatically,
early diagnosis is not possible in early stage and thus most
of the cases are diagnosed in advanced stage.

The regional variations in cancer type occurrence across
the globe indicated that socio-economic class and changes
in various lifestyle habits have had a great impact on the
outcome of cancer burden.!! Data from various countries
clearly show that more than approximately 40% of cancer
could be eliminated by reducing modifying lifestyles and
environmental factors.®%*! Similarly, lipid-lowering statins
have a modest role in decreasing risk of PC.1* The data,
especially with respect to India from HBCRs, on risk factors
are not available would be considered as potential limitation
of the study.

Despite the effective outcomes in prevention from various
interventions, the health authorities and policy makers
have not taken enough pro-active measures, probably due
to the ignorance of prevention benefits and this has largely
contributed to the increasing number of cases world over.[*®!

PC is a rare cancer and is predicted to increase in future.
The 5-year survival had shown an increase from 6% to 9%
from year 2014 to 2018 pointing out toward the progress
made in PC knowledge. But still, PC is among aggressive
malignancies with the mortality and incidence ratio of
949%.12%! Comparison between the countries with very high/
high HDI and low HDI showed remarkable difference in the
incidence and mortality rates though there was not much
difference in the survival rates.[”

CONCLUSION

Early detection and awareness holds key in improving
outcomes. Since screening of large population may not be
feasible, yet identifying high-risk groups, as those with family
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history, might be targeted for early detection. It is important
to understand that the risk factors are very important for
planning prevention strategies.

In low-resource countries with a low-HDI, the limitations
of health infrastructure, lack of proper diagnostic tools may
be a deterrent which will reflect on outcomes in terms of
incidence and mortality. Prevention and lifestyle changes are
the key to show improvements in PC patient’s outcomes, in
terms of prognosis and survival.

More studies in India should be undertaken to address the
issue of tobacco and lifestyle habits which play important
role as factors in PC. However, studies should also address
significant factors such as obesity, physical activity, and diet
which is important to improve the survival of cancer patients.
Strategies to modify lifestyle habits, increasing awareness
through education, legislations, and laying more emphasis on
prevention will be key for reduction in number of PC cases in
the years to come.
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