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Summary

What is already known about this topic?
Pancreatic cancer is one of the most malignant tumors
of the digestive tract, and the etiology is not clear.
Pancreatic cancer has a poor prognosis and high
mortality.

What is added by this report?

Compared with 1990, the burden of pancreatic cancer
in China increased significantly in 2019. In 1990 and
2019, the disease burden indicator of male pancreatic
cancer was higher than that of females, and pancreatic
cancer became more common as age increased,
especially above 50 years old.

What are the implications for public health
practices?

This study mainly provided scientific data and
references for the prevention and control of pancreatic
cancer in people aged 50 and above.

Pancreatic cancer is prone to distant metastasis, has a
high degree of malignancy, and an extremely poor
prognosis, and statistics from the National Cancer
Centre of China showed that its 5-year survival rate
was only 7.2% (I). However, in recent years, the total
number of pancreatic cancer cases in the world has
been increasing, and in China, the disease burden
caused by pancreatic cancer was also relatively high.
Based on the Global Burden of Disease Study (GBD
2019) database in China, this research analyzed the
burden of pancreatic cancer in China and its changes
from 1990 to 2019. This study found that the burden
of pancreatic cancer had increased in recent years and
was mainly concentrated in the male population of the
older age group. Therefore, it is recommended that
attention should be paid to the prevention, control,
and health management of pancreatic cancer in high-
risk groups, and relevant health policies should be
formulated as soon as possible.

All data in this study came from the Global Health
Data Exchange database (http://ghdx.healthdata.
org/gbd-resultstool). GBD 2019 estimated the burden
of disease in China and utilized data from multiple

Chinese Center for Disease Control and Prevention

sources, primarily using data from the national census,
population surveys, disease surveillance systems, and
cause of death registration reporting information
systems, and systematically reviewed studies on the
incidence and prevalence of various diseases. Years of
life lost (YLLs) were obtained by multiplying the
number of age-specific deaths by the life expectancy
corresponding to that age, years living with disability
(YLDs) were obtained by multiplying the number of
illnesses by the corresponding disability weights, and
disability-adjusted life years (DALYs) were calculated
as the sum of YLLs and YLDs (2). Table 1 shows the
incidence, prevalence, mortality, and disease burden
indicators of pancreatic cancer by gender in 1990,
2000, and 2019 from GBD 2019, and obtains their
standardized rates, expressed as numbers and rates
(1/100,000), respectively.

Compared with 1990, the incidence and mortality
of pancreatic cancer in China increased in 2019
(Figure 1A, B). In 2019, pancreatic cancer was
estimated to cause 117,374 deaths and 2,805,178
disability-adjusted life years. From 1990 to 2019,
DALYs, YLLs, and YLDs in all age groups caused by
pancreatic cancer showed an overall increasing trend,
with the most significant increase in the age group of
70 years and older (Figure 1C, D, E).

In 2019, the number of pancreatic cancer cases in
China was estimated to be 114,964, and the incidence
was estimated to be 5.78/100,000, an increase of
329.40% and 82.11% compared with 1990,
respectively. Among them, 69,635 were males and
45,329 were females. The incidence for males is greater
than that for females. The prevalence of pancreatic
cancer was estimated to be 4.46/100,000, an increase
of 85.41% over 1990 (2.40/100,000). The number of
deaths in 2019 was estimated to be 117,374, and the
mortality was estimated to be 5.99/100,000, an
increase of 333.05% and 79.46% compared with
1990, respectively. Among them, 70,218 were male
deaths and 47,156 were female deaths. The mortality
for males is greater than that for females, as shown in
Table 1. The DALYs caused by pancreatic cancer in
China were estimated to have increased from 749,415
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TABLE 1. Overall incidence, prevalence, deaths, and burden indicators of pancreatic cancer for the years 1990, 2000, and
2019 in China.

Gender Year Incidence Prevalence Deaths DALYs YLLs YLDs
Number P’ Number P’ Number P’ Number P’ Number P’ Number P’
1990 15832 3.89 12,817 294 15869 4.12 455549 99.25 452,149 98.43 3,400 0.82
2000 24,905 467 19773 351 25212 494 68837811571 683,105114.74 5274 0.97
Male 2019 69,635 7.43 55700 575 70,218 7.69 1,760,522 176.41 1,746,099 174.91 14,423 1.51
2019 vs. 2000 (%) 179.60 59.06 181.70 63.66 178.52 5570  155.75 52.46 15561 5244 173.48 5528
2019 vs. 1990 (%) 339.84 90.87 334.57 9557 34249 86.79  286.46 77.74  286.18 77.69 32421 84.05
1990 10,941 255 8520 192 11235 270 293,866 64.48 291,532 63.94 2,334 0.54
2000 17,557 3.14 13,473 234 18,195 3.33 453,981 7645 450,256 7579 3,725 0.66
Female 2019 45329 436 34678 331 47,156 4.58 1,044,656 98.93 1,035,187 98.03 9470 0.91
2019 vs. 2000 (%) 158.18 38.97 157.39 41.18 15917 37.44 130.11 29.41 129.91 29.35 154.22 37.15
2019 vs. 1990 (%)  314.30 70.79 307.01 7246 319.71 69.54 25549 5343 25509 5331 305.66 67.61
1990 26,773 3.17 21,337 240 27,104 3.34 749,415 8148 743,680 80.81 5734 0.67
2000 42462 386 33,246 291 43406 4.07 1,142,359 9580 1,133,360 94.99 8,999 0.81
Both 2019 114,964 578 90,378  4.46 117,374 5099 2,805,178 136.57 2,781,285 135.38 23,892 1.19
2019 vs. 2000 (%)  170.74 49.69 171.85 53.41 170.41 47.09 14556 42.57 14540 42.53 165.51 47.03
2019 vs. 1990 (%) 32940 82.11 32357 8541 333.05 79.46 27432 67.61 27399 67.53 316.66 77.11

Note: P' was standardized rate calculated using the 2010 National Census as the standard population, expressed as 1/100,000.
Abbreviations: DALY s=disability-adjusted life years; YLLs=years of life lost; YLDs=years lived with disability.
* Percentage change (%) was calculated as the difference between 2019 and 2000 divided by the amount in 2000 and the difference

between 2019 and 1990 divided by the amount in 1990.

person-years in 1990 to 2,805,178 person-years in
2019, an increase of 274.32%, and the DALYs rate was
estimated to have increased from 81.48/100,000 to
136.57/100,000, a growth rate of 67.61%. The
standardized rates of DALYs, YLLs, and YLDs due to
pancreatic cancer all increased in 2019 compared with
2000, with YLDs showing the largest increase, more in
men than in women; regardless of 1990, 2000, and
2019, men’s disease burden indicators were higher
than women’s (Table 1).

Whether in 1990 or 2019, the incidence of
pancreatic cancer was low before the age of 50, and it
substantially increased with age, starting from the
50—54 age group, and reaching its peak in the 85-and-
over age group. The pattern of changes in mortality
was broadly the same among all age groups (Figure 2).

Compared with 1990, DALYs, YLLs, and YLDs of
all age groups were estimated to have increased
significantly in 2019. YLLs accounted for a larger
proportion of DALYs in all age groups, indicating that
the disease burden caused by pancreatic cancer was
mainly the loss of life due to premature death in 2019.
In 2019, DALYs were estimated to have reached a
maximum of 457,701 person-years in the 15-49 age
group, of which YLLs were estimated to 455,259
person-years, an increase of 273,219 person-years and
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271,707 person-years, respectively, compared with
1990, and YLDs were estimated to have reached a
maximum of 3,984 person-years in the 65-69 age
group. In 2019, the DALYs rate of pancreatic cancer
increased with age up to 75-79 years old. The largest
increase was in the 75-79 age group. The DALYs rate
and YLLs rate gradually increased and reached their
peak rate in 70-74 age group (Table 2).

DISCUSSION

In this paper, pancreatic cancer’s estimated disease
burden and its changes in China were analyzed in
detail. The results of this study showed that the
incidence and mortality of pancreatic cancer in China
in 2019 increased significantly compared with 1990.
In 1990, the death toll from pancreatic cancer in
China only accounted for 1.88% of all malignant
tumor deaths, but it rose to 4.33% in 2019, and it
continuously increased. The incidence of pancreatic
cancer in China in 2019 was 5.78/100,000, which is
lower than the global level (6.57/100,000), but the
incidence and mortality have increased significantly,
increasing by 82.11% and 79.46% in recent 30 years,
respectively. The speed was much higher than the
global level (25.86% and 27.90%).

Chinese Center for Disease Control and Prevention



China CDC Weekly

A 60 B
= 60 - 60 -
= —— 15-49 ’g —— 15-49
S 04 50-69 S 50+ 50-69
(=3
S 40{ ——>70 S 40{ —— =70
= =
Z 30 A = 30 A
o >
%20- %20-
3 i 8
g 10 E 10 -
2o3ggregggggeozece sefggsggsgeozee
A NN DD O O O O O o o o o (oMo e e N ool =] oS O O o O O
— = = = = AN A AN AN AN AN AN AN — = = = = A AN AN AN AN AN A
Year Year
c_ D
=4 = 800 -
= 2 —— 15-49
=) S 700 A
S = 50-69
3 S 600 -
—— >70
= = 500 A =
) =
o
2 = 400
8
g 5 300 -
> 2 200 -
O —
= 100 ;1()0_
aaa—h—h A .
=) 0+ T T T T 0+
S A T O 0 o A T O X O N T O S AN T © X o A T O O O NN <+ O
2RI sse8s88zzs33 2 2283 gse88&8s3s3s3s o
— = = = = Al AN AN NN AN AN AN A EanlR e B B L B o I o I o I o BN oS BN oN I o I oN BN o BENN QN |
Year Year
E
— -
S 1] 154
= |
= 84 50-69
S 74 —270
= 6
)
PSS
E 4
w3'
a 24
SIS
0
S AN T © 0 o A T O o O AN T O
D DD DD DD = e = =
[N e Mo e o) Il I o I =R =l e R e R e R e R e N )
— = = = = A AN AN AN A
Year

FIGURE 1. Trends of disease burden in pancreatic cancer in 3 age groups, China, 1990-2019. (A) Trends of incidence
(1/100,000); (B) Trends of mortality (1/100,000); (C) Trends of DALYs rate (1/100,000); (D) Trends of YLLs rate (1/100,000);

(E) Trends of YLDs rate (1/100,000).

Abbreviations: DALY s=disability-adjusted life years; YLLs=years of life lost; YLDs=years lived with disability.

The increased number of cases in China could
possibly be associated with better diagnostic
technology and the aging of the population, but also
possibly associated with some risk factors for pancreatic
cancer, such as unhealthy living habits, Helicobacter
pylori infection, obesity, etc. (3). And a meta-analysis
(4) confirmed that folic acid was a protective factor for
pancreatic cancer, and people with higher levels of folic
acid in the body have a lower risk of disease.
Therefore,it is recommended to pay attention to the
level of folic acid in the body and take folic acid
supplements when levels are low. The YLLs and YLDs
of elderly patients with pancreatic cancer increased.
The latest census results show that the population
aging degree in China is further deepened, and the
proportion of the population aged 60 and above is
more than 18.70% (5). As the population ages, the
disease burden of pancreatic cancer will continue to

Chinese Center for Disease Control and Prevention

increase. The reasons for increased deaths could be
limitations in diagnostic and treatment methods as the
recurrence rate after surgical resection is high and the
prognosis is poor. The 5-year survival rate of patients
after surgery is only 7% to 25% (6).

In 2019, the incidence and mortality of pancreatic
cancer in China for males (7.43/100,000 and
7.69/100,000) were higher than for females
(4.36/100,000 and 4.58/100,000). This result may be
due to differences in lifestyle behaviors between men
and women. Among the differences in lifestyle, the
effects of smoking and drinking were more obvious.
According to the latest “Report on Nutrition and
Chronic Disease Status of Chinese Residents (2020)”
(7), the smoking and drinking rates of Chinese men
were as high as 50.5% and 46.2%, which were much
higher than women (2.1% and 10.2%). Smoking is the
most common risk factor for pancreatic cancer. A
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FIGURE 2. Incidence and mortality of pancreatic cancer by age group in China in 1990 and 2019. (A) Incidence of
pancreatic cancer; (B) Mortality of pancreatic cancer.

TABLE 2. Disease burden of pancreatic cancer by age group in China, 1990 vs. 2019.

DALYs DALYs rate YLLs YLLs rate YLDs YLDs rate

Age (person years) (1/100,000) (person years) (1/100,000) (person years) (1/100,000)
years) 1990 2019 1990 2019 1990 2019 1990 2019 1990 2019 1990 2019
15— 184,482 457,701 27.60 63.51 183,552 455,259 27.46 63.17 930 2,442 0.14 0.34
50- 90,383 319,059 189.08 255.04 89,808 316,981 187.87 253.38 576 2,079 1.20 1.66
55— 120,140 365,891 276.42 385.80 119,272 363,193 274.43 382.96 868 2,698 2.00 2.84
60— 115,848 415,592 327.06 529.04 114,931 412,229 32447 524.76 918 3,363 2.59 4.28
65— 96,386 444,960 352.19 63219 95,533 440,976 349.07 626.53 853 3,984 3.12 5.66
70- 74,005 370,395 39247 773.98 73,269 366,724 388.56 766.31 736 3,671 3.90 7.67
75— 42,034 223,896 368.38 750.16 41,556 221,352 364.19 741.64 478 2,544 4.19 8.52
80— 26,136 207,684 327.06 686.28 25,760 204,572 322.35 675.99 376 3,112 4.71 10.28

Total 749,415 2,805,178 63.31 197.22 743,680 2,781,285 62.83 195.54 5,734 23,892 0.48 1.68
Abbreviations: DALY s=disability-adjusted life years; YLLs=years of life lost; YLDs=years lived with disability.
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meta-analysis study (8) on pancreatic cancer risk
factors showed that the risk of pancreatic cancer in
smokers was as high as 1.74 times (95% CI:
1.61-1.87) compared with non-smokers. Previous
studies have found that alcohol intake also had an
impact on the incidence of pancreatic cancer. Long-
term alcohol consumption may increase the risk of
pancreatitis and diabetes, thereby increasing the risk of
pancreatic cancer, and alcohol was associated with
increased risk of pancreatic cancer in men, especially in
heavy drinkers, but there was no significant correlation
with the risk of pancreatic cancer in women (9).

The study was subject to at least two limitations.
The first is that the GBD results are mainly estimates
obtained through the calculation of a system dynamics
model combined with a statistical model and are not
real observations, so it is difficult to avoid the
possibility of distortion of the estimates. Second, we
did not have access to provincial data on the disease
burden of pancreatic cancer in China, so we could only
analyze at the national level and could not analyze the
differences in the disease burden of pancreatic cancer
between regions.

This research found that the disease burden of
pancreatic cancer in China has increased in the past 30
years, and it was the most obvious in the population
aged 70 and above. DALYs, YLLs, YLDs, and their
standardized rates all increased. The disease burden of
pancreatic cancer in men was higher than that in
women, and the incidence of pancreatic cancer was
more common in the older age group and lower in the
15-49 age group, which was consistent with findings
of a study in China that analyzed trends in pancreatic
cancer incidence and mortality from 2005-2015 (Z0).
Therefore, strengthening the implementation of
smoking and alcohol control policies and focusing on
high-risk groups such as middle-aged and elderly men
are important early preventive measures for the
prevention and control of pancreatic cancer. In
addition, we found that from the results obtained in
this study, it appears that there may be an interactive
effect of pancreatic cancer incidence and mortality with
the three factors of year, age, and sex, which is well
worthy of continued in-depth study. So this study not
only analyzes the development trends of pancreatic
cancer in China from 1990-2019, but also provides us
with ideas for the next step of research.
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