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ABSTRACT
Background:  Gastrointestinal cancer is a significant cause of cancer incidence and mortality. 
Nevertheless, the epidemiology of the burden among adolescents and young adults (AYAs, aged 
15–39 years) remains limited in the Asia-Pacific region, despite the region’s significant population. 
This study aims to explore the gastrointestinal cancer burden among AYAs in the Asia-Pacific 
region for the year 2019, while also analysing trends from 1990 to 2019 and projecting future 
trends up to 2044.
Methods: Annual case numbers, age-standardized rates of incidence, death, and disability-adjusted 
life-years (DALYs) and their estimated annual percentage changes (EAPCs) for gastrointestinal 
cancers were derived from the Global Burden of Disease, Injuries, and Risk Factors Study 2019. 
Trends over the next 25 years have also been predicted.
Results:  In 2019, there were 117,714 incident cases, 61,578 deaths and 3,483,053 DALYs due to 
gastrointestinal cancers in the Asia-Pacific region, accounting for 68.5%, 67.6% and 72.4%, 
respectively, of global gastrointestinal cancers in this population. The highest agestandardized 
rates occurred in countries with a middle Socio-demographic Index. From 1990 to 2019, there 
was a decline in the age-standardized rates of incidence, death and DALY attributed to 
gastrointestinal cancers, with EAPC of −1.10, −2.48 and −2.44, respectively. These rates are 
expected to stabilize over 25 years, with notable variations in individual gastrointestinal cancers.
Conclusions:  Gastrointestinal cancers among AYAs in the Asia-Pacific region have posed a 
significant burden over the past 30 years and are expected to persist in the coming years.

Abbreviations:  GI: Cancers, gastrointestinal cancers; AYAs: Adolescents and young adults; GBD: 
Global Burden of Disease, Injuries, and Risk Factors Study; ASR: Age-standardized rate; CI: 
Confidence interval; DALY: Disability-adjusted life-year; EAPC: Estimated annual percentage change; 
SDI: Sociodemographic index; UI: Uncertainty interval; YLD: Years lived with disability.

Introduction

Individuals aged 15–39 years were defined as adoles-
cents and young adults (AYAs) [1,2]. The incidence of 
cancer among AYAs is a significant concern because it 
can have far-reaching social consequences, primarily 
stemming from the potential for prolonged organ dys-
function, diminished fertility and premature mortality 
[3]. The distinctive cancer biology of AYAs results in a 

relatively poor treatment response compared to 
younger and older groups [4]. Unfortunately, this pop-
ulation is usually grouped with adult patients in clini-
cal studies and the assessment of epidemiological 
patterns is inadequate [1].

Gastrointestinal (GI) cancers are one of the most 
common cancers worldwide, accounting for 26% of 
the global cancer incidence and 35% of cancer-related 
mortality respectively [5]. Oesophageal, gastric and 
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liver cancer are common in Asia. Colorectal and pan-
creatic cancers are more frequent in Europe and 
Northern America, with colorectal cancer incidence 
rates rising rapidly in Asian countries [5,6]. Significant 
increases in the incidence of all five types of GI can-
cers have been observed shifting towards the younger 
generation [7,8].

As reported in studies of AYA cancers [9,10], GI can-
cers are among the top-ranked cancers, leading to a 
heavy global burden. The incidence and death cases in 
some Asian regions are very close to those in 
high-income North American regions [11]. However, 
research pertaining to AYA gastrointestinal cancers has 
primarily focused on developed European and 
American countries [7,8], with minimal coverage in the 
Asia-Pacific region, despite the latter representing over 
half of the global population. The epidemiology of GI 
cancers is changing in Asia [12,13]. However, estimates 
of the AYA gastrointestinal cancer burden specific to 
Asia-Pacific regions are outdated and inadequately 
assessed [14,15], implying the need for an updated 
and comprehensive analysis of the AYA cancer burden 
in Asia-Pacific regions.

The Global Burden of Diseases, Injuries, and Risk 
Factors Study (GBD) 2019 systematically estimated the 
burden of 369 diseases and injuries, allowing for fur-
ther analysis of AYA cancers [16]. To our knowledge, 
the gastrointestinal cancer burden of AYAs in the 
Asia-Pacific region has not yet been estimated using 
GBD data. In this study, using data from the GBD 2019, 
we aimed to describe the burden of AYAs in the 
Asia-Pacific region in 2019, highlight the trends from 
1990 to 2019, explore the association with the 
Socio-demographic Index (SDI), investigate the burden 
in different age groups and predict the trend over the 
next 25 years. Our findings provide valuable informa-
tion for GI cancer control strategies and resource allo-
cation in AYAs in the Asia-Pacific region.

Methods

Data source

The detailed presentation of the original data sources 
and general methodology of the GBD 2019 study has 
been described in previous studies [16–19]. The origi-
nal data sources, study protocol and statistical codes 
used in the current study were obtained from http://
ghdx.healthdata.org/gbd-2019/data-input-sources and 
http://ghdx.healthdata.org/gbd-2019/code/. We 
extracted yearly crude estimates of various measures 
of GI cancer burden between 1990 and 2019 from the 
GBD database using the Global Health Data Exchange 

query tool (http://ghdx.healt hdata.org/gbd-results-
tool). The variables obtained from the database 
included incident cases, deaths and disability-adjusted 
life-years (DALYs) among individuals aged 15–39 years 
in the Asia-Pacific region from 1990 to 2019.

Statistical analysis

ASRs (per 100 000 population) were calculated by sum-
ming the products of the age-specific rates (ai) and the 
number of persons (wi) in the same age subgroup, and 
then dividing the sum of standard population weights 
[19,20]. The formula used is as follows:

	 ASR
aiwi

wi
= ×=

=

∑
∑

i

A

i

A

1

1

100 000, 	

The estimated annual percentage change (EAPC) 
was computed to describe the temporal trend in vari-
ous ASRs within a specified time interval, which was 
calculated using a regression model. The formula is as 
follows: y = α + βx+ɛ, where y = ln (ASR), x = calendar 
year and ε is an error term. In this formula, β deter-
mines positive or negative ASR trends. The EAPC was 
calculated as follows: EAPC = 100 × [exp (β) −1], and 
the 95% confidence interval (CI) for each quantity was 
obtained from the linear model [21,22]. When the 
EAPC value and the lower boundary of the CI are 
greater than zero, the ASR exhibits an upward trend. 
Conversely, when the EAPC value and upper boundary 
of the CI are less than zero, the ASR exhibits a down-
ward trend. Otherwise, the ASR was regarded as stable 
over time.

The package nordpred in the R program was devel-
oped by the Norwegian Cancer Registry and has been 
shown to perform well in predicting the incidence and 
mortality trends of cancers [23,24]. The nordpred was 
applied based on power5 age-period-cohort models to 
project the future trend of incidence and mortality of 
GI cancers between 2020 and 2044, taking into account 
both the change in rates and the population structure. 
The basic age-period-cohort model is g (λij) = μ + αi + 
βj + γk, (default link function is λij ^ 0.2, where μ rep-
resents the intercept, and αi, βj and γk represent the 
effect of age, period and cohort, respectively) [25]. In 
our study, GI cancer incidence and mortality were pre-
dicted over a 5-year period (2020–2024, 2025–2029, 
2030–2034, 2035–2039 and 2040–2044). The estimated 
population and standard population structure were 
collected from the GBD 2019 Population Estimates 
(https://ghdx.healthdata.org/record/ihme-data/gbd-201
9-population-estimates-1950-2019).

http://ghdx.healthdata.org/gbd-2019/data-input-sources
http://ghdx.healthdata.org/gbd-2019/data-input-sources
http://ghdx.healthdata.org/gbd-2019/code/
http://ghdx.healt%20hdata.org/gbd-results-tool
http://ghdx.healt%20hdata.org/gbd-results-tool
https://ghdx.healthdata.org/record/ihme-data/gbd-2019-population-estimates-1950-2019
https://ghdx.healthdata.org/record/ihme-data/gbd-2019-population-estimates-1950-2019
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All statistical analyses were performed using R sta-
tistical software version 4.1.0 (Bell Laboratories, New 
Jersey in America). Statistical p was set than 0.05. The 
ggplot2 package in the R program was used to visual-
ize the results.

Results

Burden of GI cancers

In 2019, there were 117,714 incident cases, 61,578 
deaths and 3,483,053 DALYs of GI cancers among AYAs 
in the Asia-Pacific region, accounting for 68.5%, 67.6% 
and 72.4% of global GI cancers, respectively, in this pop-
ulation (Table 1 and Supplementary Tables S1–S3). The 
majority of the incidences, deaths and DALY burdens 
were concentrated in the middle and low-middle SDI 
quintiles (Figure 1A). Overall, the middle SDI settings 
had the highest age-standardized incidence rate (9.94), 
death rate (4.62) and DALY rate (261.97) (Figure 1B). 
Colorectal cancer was the greatest contributor to the 
incidence of GI cancers (41.78%), whereas stomach can-
cer was the greatest contributor to the death burden 
(30.61%) and DALY burden (30.60%) (Figures S1–S3).

Between 1990 and 2019, the absolute number of 
incident cases increased by 22.65%. In contrast, the 
number of deaths and DALYs decreased by −14.08% 
and −13.95% (Table S1). Distinct alterations in each 
SDI quantile are shown in Figures 1C and 1D. As for 
specific disorders of GI cancers from 1990 to 2019, col-
orectal cancer moved from the seventh cause of all 
cancers DALYs to the fourth place, with a 47.92% 
increase in absolute DALYs (Figure 2). However, liver 
cancer dropped from second to seventh.

The burden of GI cancers in 2019 and the corre-
sponding EAPCs from 1990 to 2019 exhibited signifi-
cant heterogeneity across nations at both national and 
territorial scales. In 2019, China had the highest num-
ber of incident cases, deaths and DALYs. The highest 
age-standardized incidence rate was observed in 
Taiwan (Province of China) (12.76 per 100,000 popula-
tion) and the highest age-standardized death rate and 
DALY rate were observed in Kiribati (9.07 and 514.81, 
respectively) (Figure 3). Moreover, the age-standardized 
incidence rate decreased over 30 years in almost half 
of the countries, and the age-standardized death and 
DALY rates decreased in almost 70% of the countries 
(Figures S4–S6). Guam exhibited the highest EAPCs 
(EAPC = 1.71, 1.84 and 1.77) for the age-standardized 
incidence, death and DALY rate, respectively. Conversely, 
Singapore had the lowest EAPC (–2.10) for the 
age-standardized incidence rate. The Republic of Korea 
demonstrated the lowest EAPCs (EAPC = −4.25 and 

−4.23) for age-standardized death and DALY rates, 
respectively.

Incidence, mortality and DALYs progressively 
increased with age (Figures 4A–4C). In the period 
spanning from 1990 to 2019, the number of AYAs 
diagnosed with colorectal cancer, oesophageal cancer, 
liver cancer and pancreatic cancer were consistently 
higher in males than females (Figures 5A–5C). 
Conversely, the number attributed to gallbladder and 
biliary tract cancers was higher in females. There was 
a significant increase in the proportions of incident 
cases, deaths and DALYs associated with colorectal 
cancer, whereas the proportions decreased notably for 
liver cancer (Figures 5D–5F).

Burden of oesophageal cancer

The incidence of oesophageal cancer increased by 
7.28% from 5,074 in 1990 to 5,444 in 2019 (Table S4). 
However, the number of deaths and DALYs decreased 
by −2.91% and −2.83% 1990 to 2019. The 
age-standardized rates of incidence, death and DALY 
decreased during this period (EAPC = −1.28, −1.84 and 
−1.83, respectively) (Table S5).

In 2019, China had the largest number of incident 
cases, deaths and DALYs (Figures S7–S9). From 1990 to 
2019, 60% of countries or territories in the Asia-Pacific 
region experienced a decrease in age-standardized 
rates of incidence, death and DALY, with Maldives had 
the largest decrease in incidence rate (EAPC = −4.42) 
and the Republic of Korea had the largest decrease in 
death rate (EAPC = −6.14) and DALY rate (EAPC = −5.85) 
(Figures S10–S12).

Burden of stomach cancer

In 2019, there were 35,297 incident cases of stomach 
cancer in AYAs in the Asia-Pacific region, an increase of 
5.06% since 1990. Moreover, the number of deaths 
and DALYs number decreased by −23.75% and −23.70% 
(Table S6). Between 1990 and 2019, the age-standardized 
rates of incidence, death and DALY of stomach cancer 
decreased (EAPC = −1.28, −2.49 and −2.47, respectively) 
(Table S7).

At national and territorial levels, China had the 
highest number of incident cases (20,855), deaths 
(8,462) and DALYs (475,977). In 2019, the highest 
age-standardized incidence, death and DALY rates  
of stomach cancer were observed in the Solomon 
Islands (Figures S13–S15). Between 1990 and 2019, 
age-standardized rates of incidence, death and DALY 
were found to decrease in 80% of countries or territo-
ries, with the largest decrease in the age-standardized 
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Figure 1.  Total cancer incidence, death and DALY absolute counts (A) and age-standardized rates (B) in 2019, and percentage 
changes of cases (C) and EAPC in age-standardized rates (D) from 1990 to 2019 by SDI quintiles due to GI cancers for both sexes 
in adolescents and young adults in the Asia-Pacific region.
Error bars represent 95% confidence interval (CI). DALY, disability-adjusted life-year; EAPC, estimated annual percentage change; GI cancers, gastrointestinal 
cancers; SDI, sociodemographic index.

Figure 2. C ancer group rankings by DALYs in 2019 and percentage change from 1990 to 2019 for both sexes in adolescents and 
young adults in the Asia-Pacific region.
Cancers were ordered by rank in 2019, with lines connecting their ranks in 1990. Colours refer to the directional change in cancer rank from 1990 to 2019: 
Red signifies an increase in rank, blue signifies no change in rank and green signifies a decrease in rank. CI = confidence interval; DALY = disability-adjusted 
life-year; EAPC = estimated annual percentage change.



Annals of Medicine 7

Figure 3.  The age-standardised rates of incidence (A), death (B) and DALY (C) due to GI cancers for both sexes in adolescents and 
young adults in the Asia-Pacific region.
Note: The results for some geographical regions were severely limited by the paucity of data (not just variability in study design but lack of studies) and 
should be treated with caution. DALY = disability-adjusted life-year; GI cancers = gastrointestinal cancers.



8 D. ZHANG ET AL.

Figure 4.  Age patterns by sex of the absolute number and age-specific rates of incidence (A), death (B), and DALY (C) due to GI 
cancers in adolescents and young adults in the Asia-Pacific region in 2019.
DALY = disability-adjusted life-year; GI cancers = gastrointestinal cancers.
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incidence rate in the Maldives (EAPC = −4.93) and the 
largest decrease in age-standardized death rate and 
DALY rate in the Republic of Korea (EAPC = −6.30) 
(Figures S16–S18).

Burden of colorectal cancer

In 2019, colorectal cancer remained the most com-
monly diagnosed GI cancer in AYAs in the Asia-Pacific 
region, representing 49,182 incident cases, an increase 
of 137.28% from 1990 (Table S8). The deaths and 
DALYs due to colorectal cancer also increased by 

48.55% and 47.92%, respectively, from 1990 to 2019. 
Although the age-standardized rates of death and 
DALY for colorectal cancer decreased during the study 
period (EAPC = −0.18 and −0.17), the age-standardized 
rate of incidence increased (EAPC = 1.62) (Table S9).

Geographically, China had the largest number of 
incident cases, deaths and DALYs in the AYAs in 2019. 
The highest age-standardized incidence rate was 
observed in Taiwan (Province of China), and the high-
est age-standardized death rate and DALY rate were 
observed in Nauru (Figures S19–S21). Between 1990 
and 2019, approximately 50% of the countries and 

Figure 5.  Total trends in absolute and proportional burden of incident cases, deaths, and DALYs by GI cancers type and sex 
among adolescents and young adults in the Asia-Pacific region from 1990 to 2019. (A) Trends in the number of incident cases of 
GI cancers by types. (B) Trends in composition of total incident cases of GI cancers. (C) Trends in the number of deaths of GI 
cancers by types. (D) Trends in composition of total deaths of GI cancers. (E) Trends in the number of DALYs of GI cancers by 
types. (F) Trends in composition of total DALYs of GI cancers.
DALY = disability-adjusted life-year; GI cancers = gastrointestinal cancers.

https://doi.org/10.1080/07853890.2024.2427367
https://doi.org/10.1080/07853890.2024.2427367
https://doi.org/10.1080/07853890.2024.2427367
https://doi.org/10.1080/07853890.2024.2427367
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territories demonstrated increased mortality and DALY 
rates (Figures S23–S24). Moreover, more than 80% of 
countries and territories have shown an increased inci-
dence rate over the past 30 years, and the highest 
age-standardized incidence rate was noted in Vietnam 
(EAPC = 3.60) (Figure S22).

Burden of liver cancer

There were 19,844 incident cases, 14,494 deaths and 
812,524 DALYs of liver cancer in AYAs in the Asia-Pacific 
region in 2019, which decreased respectively by −38.00%, 
−46.26% and −46.26% from 1990, respectively (Table 
S10). Moreover, the age-standardized rates of incidence, 
death and DALY also decreased from 1990 to 2019 
(EAPC = −4.35, −4.87 and −4.84, respectively) (Table S11).

China had the highest number of incident cases, 
deaths and DALYs in the AYAs in 2019. Mongolia had 
the highest age-standardized incidence, death and 
DALY rates of liver cancer in 2019 (Figures S25–S27). 
From 1990 to 2019, age-standardized rates of inci-
dence, death and DALY of liver cancer decreased in 
approximately half of the countries or territories in the 
Asia-Pacific region in AYAs, with the greatest decrease 
in China (EAPC = −4.49, −5.12 and −5.11, respectively) 
(Figures S28–S30).

Burden of pancreatic cancer

In the Asia-Pacific region, pancreatic cancer accounted 
for 5,366 new cases, 4,414 deaths and 244,207 DALYs 
in AYAs in 2019, which increased by 89.03%, 86.96% 
and 84.57%, respectively, from 1990 (Table S12). The 
age-standardized rates of these three measures also 
increased after 1990 (Table S13).

In 2019, China and Palau had the largest number of 
cases and age-standardized rates of incidence, death 
and DALY for pancreatic cancer (Figures S31–S33). 
Between 1990 and 2019, most Asia-Pacific regions 
demonstrated increased age-standardized rates of inci-
dence, death and DALY (Figures S34–S36). Decreased 
age-standardized incidence rates were noted in the 
Republic of Korea, Singapore and Japan (EAPC = −2.05, 
−1.24 and −0.64, respectively), and decreased 
age-standardized death and DALY rates were observed 
in the Republic of Korea, Singapore, Thailand and Japan.

Burden of gallbladder and biliary tract cancer

In AYAs in the Asia-Pacific region in 2019, the number of 
incident cases, deaths and DALYs attributable to gallblad-
der and biliary tract cancer increased by 48.95%, 34.92% 

and 34.19%, respectively, from 1990 to 2019 (Table S14). 
However, the age-standardized rates of death and DALY 
decreased over the past 30 years, and the age-standardized 
rate of incidence remained stable (Table S15).

In 2019, the highest number of incident cases, 
deaths and DALYs of AYAs for gallbladder and biliary 
tract cancer were found in India, the highest 
age-standardized incidence rate was noted in Thailand, 
and the highest age-standardized death rate and DALY 
rate were found in Pakistan (Figures S37–S39). From 
1990 to 2019, more than 70% of countries or territo-
ries in the Asia-Pacific region had a decreased 
age-standardized death rate and DALY rate (Figures 
S41–S42). While 46% of countries or territories showed 
decreased age-standardized incidence rates and 22% 
of countries or territories showed increased 
age-standardized incidence rates, Sri Lanka had the 
greatest decrease, and Viet Nam had the largest 
increase (Figure S40). The highest increase in the 
age-standardized death and DALY rates during this 
period was observed in India.

Predictions of incidence and mortality of GI 
cancers from 2020 to 2044

We projected the incidence and mortality rates of gas-
trointestinal cancers among the AYAs in the Asia-Pacific 
region from 2020 to 2044. When adjusted for age, the 
rates of GI cancers were expected to exhibit a stable 
trend in the overall population (Figure S43). However, 
when specifically considering oesophageal and stom-
ach cancers, both the incidence and mortality rates are 
anticipated to decline, with a more significant decline 
observed in males (Figures 6A–6B). In contrast, the 
incidence rates of colorectal cancer are projected to 
increase slightly, while the mortality rates are expected 
to remain relatively stable (Figure 6C). In contrast, liver 
cancer is predicted to experience a noticeable increase 
in both incidence and mortality rates among males, 
with a slight increase projected for females (Figure 
6D). For pancreatic cancer, the incidence and mortality 
rates are projected to increase among females but sta-
bilize among males (Figure 6E). Lastly, gallbladder and 
biliary tract cancers are expected to show a decrease 
in mortality rates over the next 25 years, while the inci-
dence rates are anticipated to decline initially but sta-
bilize after 2025–2029 in both sexes (Figure 6F).

Discussion

This study presents the first comprehensive and most 
current assessment of GI cancer burden among AYAs 
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in the Asia-Pacific region over the last three decades 
as well as predicted trends through the year 2044. In 
2019, the Asia-Pacific region accounted for a signifi-
cant proportion of incident cases, deaths and DALYs 
attributable to GI cancers among the AYAs, amounting 
to 68.5%, 67.6% and 72.4% of global GI cancers, 
respectively. The age-standardized incidence rate in 
the same year was found to be 6.77 per 100 000 pop-
ulation, indicating a nearly twofold higher incidence 
compared to the mortality rate, which suggests 
improved prognosis relative to the 1990 data. 

Collectively, this study offers valuable insights into the 
impact of such malignancies and highlights the critical 
need for targeted interventions designed to improve 
the outcomes of AYAs in the region.

Alvarez et  al. reported that GI cancer contributes to 
21.4% of the DALYs of cancer in AYAs globally [9]. Our 
investigation identified significant disparities in disease 
burden among the different sociodemographic index 
(SDI) levels. The low SDI regions showed the largest 
increase, which might partly result from an improved 
cancer registration system. Notably, we estimated that 

Figure 6. O bserved trends from 1990 to 2019 (solid line) and predictions from 2020 to 2044 (dashed line) in age-standardized 
rates of incidence and deaths due to GI cancers in adolescents and young adults in the Asia-Pacific region. (A) Oesophageal can-
cer. (B) Stomach cancer. (C) Colorectal cancer. (D) Liver cancer. (E) Pancreatic cancer. (F) Gallbladder and biliary tract cancer.
GI cancers = gastrointestinal cancers.
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a considerable proportion of new cases (71.5%), deaths 
(63.9%) and DALYs (63.7%) occurred in regions classi-
fied as having middle SDI (including 60.9%, 51.1% and 
50.9% in China, respectively). This result is consistent 
with the findings of Wen et  al. [10]. Our study also 
showed that the incidence-to-mortality ratio shifted 
towards unity as one moved from high to low SDI 
regions, reflecting the poor prognosis in low SDI 
regions.

The DALYs of oesophageal cancer and gastric can-
cer were decreasing in most Asia-Pacific regions, 
which are consistent with the established epidemio-
logical data [26,27]. They were the highest in the mid-
dle SDI regions, which also experienced the most 
substantial decrease in DALYs. One plausible explana-
tion is early endoscopic screening, better food reser-
vation, better living conditions and an enhanced 
reporting system [26]. For oesophageal cancer, increas-
ing rates were observed in high SDI regions, which 
were historically classified as low-risk regions in our 
study and published data [28]. This pattern is likely 
due to the rising obesity rate with declining chronic 
Helicobacter pylori (H. pylori) infection, which has been 
inversely related to reflux esophagitis [24]. Notably, 
the mortality rates for oesophageal cancer closely fol-
lowed the incidence rates, indicating a poor progno-
sis. Furthermore, the mortality-to-incidence ratio for 
gastric cancer increased as the SDI level decreased, 
implying a more severe prognosis in countries with a 
lower SDI.

Colorectal cancer is one of the major contributors 
to the AYA GI cancer burden, accounting for 29.8% of 
DALYs and 41.8% of DALYs in 2019. The age-standardized 
incidence rates increased in all five SDI regions, which 
are compatible with published epidemiological data 
from Western countries, showing shifts to younger 
generations [7,29]. The greatest increase in 
age-standardized incidence rates was observed in the 
middle SDI regions, which are primarily attributed to 
shifts in dietary patterns towards changed dietary hab-
its, decreased physical activity and sedentary behaviour 
[30]. Although death rates have stabilized or decreased 
in regions with high SDI, the incidence rates remain 
higher than the death rates. This phenomenon may be 
attributed to the implementation of large-scale 
population-based endoscopic screening and improved 
treatment strategy [31]. Nonetheless, the number of 
colorectal cancer cases among AYAs is expected to 
continue rising in the years ahead, highlighting the 
urgent need for effective cancer control strategies.

Among gastrointestinal cancers, liver cancer showed 
the most significant decreasing trend. In China, the 
incidence rate has decreased by 50.6%. This can be 

largely attributed to HBV vaccination and the control 
of aflatoxin infection [32–34]. In contrast, it was fore-
cast that there would be an increase in the incidence 
trends within the next two decades, which can be 
partly explained by increasing obesity, alcohol abuse 
and metabolic disorders [35,36]. Owing to the unfa-
vourable prognosis of liver cancer, the pattern of death 
rates closely followed the incidence rates. Early detec-
tion, vaccination and lifestyle changes are potential 
strategies [37].

An increasing trend of pancreatic cancer in the AYAs 
was observed in all four regions, except for the high 
SDI region. Li et  al. showed a negative correlation 
between SDI and pancreatic cancer in patients with 
AYAs [38]. The decrease in mortality in regions with 
high SDI might be the result of strict tobacco control 
[39]. However, upward trends in pancreatic cancer inci-
dence can be attributed to a high body mass index 
(BMI) and high fasting plasma glucose levels [40].

This study has several limitations. Specifically, 
incomplete cancer registry systems in low SDI settings 
may lead to an underestimation of the disease burden 
in these regions, warranting caution when interpreting 
the results. Nevertheless, our findings provide valuable 
insights into regions with limited data and contribute 
to the overall evaluation of the global burden of GI 
cancers in AYAs. Furthermore, we acknowledge that 
the calculation of year lived with disabilities (YLDs) 
and DALYs may be underestimated due to the current 
methodology accounting for only the first 10 years 
after cancer diagnosis. Finally, the potential impact of 
the COVID-19 pandemic on the burden of GI cancers 
in AYAs was not included in our analysis but should be 
considered in future studies when such data become 
available.

Given the burden of GI cancer among AYAs in the 
Asia-Pacific region predominantly concentrated in mid-
dle SDI countries, integration of GI cancer control pol-
icies could be prioritized among AYAs in these regions. 
Emphasizing primary prevention as the primary strat-
egy to alleviate this burden, it is important to identify 
the specific risk factors contributing to the elevated 
burden in middle SDI countries. This is particularly cru-
cial for colorectal and liver cancers, the major contrib-
utors to GI cancers, with their burden anticipated to 
increase in the near future; hence, investigating the 
driving factors behind this increasing trend is neces-
sary in future research. Furthermore, noteworthy varia-
tions in mortality-to-incidence rates across different 
countries within the same SDI regions underscore 
potential disparities in the quality of medical care, sug-
gesting further exploration in future research. 
Additionally, the difference in survival rates between 
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AYAs and other age groups suggests unique tumour 
biology in AYAs. Future studies could perform 
tumour-specific analyses utilizing histological data 
from the Surveillance, Epidemiology, and End Results 
(SEER) database.

In conclusion, this study identified a substantial bur-
den of AYA GI cancer in the Asia-Pacific region. This 
burden was primarily concentrated in the middle SDI 
regions, with a rapid upward trend noted in the low 
SDI settings. Furthermore, future trends for the upcom-
ing 25 years have been projected, revealing notewor-
thy variations in the trends of individual GI cancers. 
These findings underscore the urgent need to focus 
on addressing the burden of GI cancers among this 
historically neglected population, and could be helpful 
for researchers, policymakers and global health institu-
tions to justify resource allocation in the future.
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