L))

Check for
u

ipdates
Original Article Page 1 of 11

Time-trend of the incidence and mortality of esophageal cancer
from 2010 to 2018 and its statistics in 2018 in Henan, China

Jian-Gong Zhang, Hui-Fang Xu, Qiong Chen, Lu-Yao Zhang, Xiao-Yang Wang, Hong Wang, Yin Liu,
Shu-Zheng Liu, Lan-Wei Guo, Li-Yang Zheng, Yi-Xian Wang, Yi-Ping Jing, Chun-Ya Liu, You-Lin Qiao,
Shao-Kai Zhang, Bin-Bin Han

Department of Cancer Epidemiology, The Affiliated Cancer Hospital of Zhengzhou University & Henan Cancer Hospital, Henan Engineering
Research Center of Cancer Prevention and Control, Henan International Joint Laboratory of Cancer Prevention, Zhengzhou, China

Contributions: (I) Conception and design: JG Zhang, SK Zhang, Q Chen, HF Xu; (II) Administrative support: JG Zhang, SK Zhang; (III) Provision of
study materials or patients: All authors; (IV) Collection and assembly of data: All authors; (V) Data analysis and interpretation: JG Zhang, HF Xu, Q
Chen; (VI) Manuscript writing: All authors; (VII) Final approval of manuscript: All authors.

Correspondence to: Shao-Kai Zhang; Bin-Bin Han. Department of Cancer Epidemiology, The Affiliated Cancer Hospital of Zhengzhou University &
Henan Cancer Hospital, Henan Engineering Research Center of Cancer Prevention and Control, Henan International Joint Laboratory of Cancer

Prevention, 127 Dongming Road, Jinshui District, Zhengzhou 450008, China. Email: shaokaizhang@126.com,; zlyyhanbinbin2859@zzu.edu.cn.

Background: It is great of significance to figure the time-trend of esophageal cancer (EC) and its current
status for effective prevention and control, especially in EC high risk areas. As one of world-renowned high-
risk areas, the epidemiology of EC in Henan has not been recently updated. Therefore, we aimed to depict
the status quo of EC and analyze its time-trend in Henan.

Methods: The EC data were extracted from the Henan Provincial Cancer registry database derived from
the population based cancer registry system, which covered 30.51% of the whole population in Henan and
were qualified according to national and international guidelines. The incidence and mortality of EC were
estimated by area (rural/urban), gender, and age groups. The age-standardized rates (ASRs) were calculated
according to the Segi’s population. Joinpoint regression was used to calculate annual percentage change (APC)
and average annual percentage change (AAPC) to evaluate the time-trend of EC.

Results: As estimated, there were 29,913 new EC cases in Henan, 2018. The crude incidence and the
age-standardized incidence rate by world standard population (ASIRW) was 27.43/10° and 19.96/10°,
respectively. The incidence in males and rural was 1.83 and 1.51 times higher than that in females and
urban areas, respectively. Meanwhile, it was estimated that 22,688 deaths occurred in 2018. The crude
mortality and the age-standardized mortality rate by world standard population (ASMRW) were 20.80/10°
and 14.47/10’, respectively. Similarly, males and rural areas had higher mortality compared with females and
urban areas. The age-specific incidence and mortality of EC showed significant increasing after 60-64 years
group. In general, the time-trend of incidence (APC: -8.9, P<0.001) and mortality (APC: -7.6, P<0.001) of
EC showed a significant decreasing trend since 2014, and downward trend were also observed in rural areas
for incidence (APC: -5.2, P<0.001) and mortality (APC: -3.9, P<0.001) from 2010 to 2018.

Conclusions: The EC incidence and mortality in Henan has exhibited a significant declining trend in
past years. Nonetheless, the disease burden remains high, especially in males and rural areas. Therefore, the
ongoing prevention and control strategies of EC should be maintained alongside the establishment of more

effective strategies.
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Introduction

Esophageal cancer (EC) is the eighth most common cancer
worldwide and constitutes the sixth leading cause of cancer
deaths (1). It is characterized by its high mortality rate,
poor prognosis due to late-stage diagnosis, and geographic
variability of incidence (2,3). According to the estimation
by the World Health Organization/International Agency
for Research on Cancer (WHO/IARC), there were 604,100
new cases and 544,000 deaths from EC globally in 2020
although decline time-trend of EC incidence and mortality
reported worldwide (1). The incidence varied remarkably by
more than 21-fold among different regions, with the highest
rates in eastern Asia, and eastern and southern Africa, and
the lowest rate in western Africa (4,5). The predominant
histopathological type of EC is esophageal squamous cell
carcinoma (ESCC), of which most cases occur in China (6-9).

In the last decades, although the incidence and mortality
of EC in China have reduced dramatically, the figures
remain much higher than the average level worldwide (10),
warranting characterization of the trend so that policy
makers can modify the prevention and control strategies
promptly and effectively. Henan is one of the EC high-
risk areas in China, within which Linxian County (now
named Linzhou City) has been acknowledged worldwide
as a high-risk area because of pickled vegetables popular,
micronutrients deficiency and consumption of hot food
and beverages (11,12). Numerous studies have been
conducted in this area, and EC incidence has decreased
from more than 80/10° to less than 20/10° between 1983
and 1997 through countless efforts towards comprehensive
prevention and treatment (4,13).

In last decades, the socioeconomic status has improved
substantially in China and the EC prevention and control
strategies were optimized and performed well. In Henan,
endoscopy screening program (opportunistic/organized) has
been conducted since 2005. Furthermore, various ways of
health education promotion were carried out every year. It is
of great importance to retain the currency of EC incidence
and mortality in Henan. Meanwhile, it is imperative to
determine if the trend continues to decline or is reversed.
Therefore, this study was designed to analyze the current
incidence and mortality of EC in Henan, and to further
present the updated essential data to medical policymakers
for prompt and effective modification even optimization
of the prevention and control strategy. We present the
following article in accordance with the STROBE reporting
checklist (available at https://atm.amegroups.com/article/
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view/10.21037/atm-22-4027/rc).

Methods
Data source

The EC incidence and mortality data were extracted
from the Henan Cancer Registry Database from 2010 to
2018, which were established based on the Henan Cancer
Registry system and coded according to the International
Classification of Diseases-10 (ICD-10). In briefly, Henan
Cancer Registry system was launched in Linzhou city in
1988 and then expanded gradually to other five areas as of
2008. The number of local cancer registry increased rapidly
since 2010 and achieved 42 in 2018. The incident and death
data were collected by local cancer registry from hospitals,
community healthcare center, village doctors, insurance
system and vital statistical system and then submitted to
Henan Provincial Cancer Registry for quality control and
management. In 2018, there were 42 local cancer registries
submitted cancer incidence and mortality data. After quality
check, three local cancer registries (Gushi, Anyang, and
Xinxiang counties) was excluded from the database due to a
lack of completeness. Finally, data from 39 cancer registries
were included for analysis, including 10 urban registries
and 29 rural registries, and comprised a total of 33,271,234
people (17,055,226 males and 16,216,008 females)
accounting for 30.51% of the whole population in Henan.
In urban and rural areas, there were 24,331,311 (73.13%)
and 8,939,923 (26.87%) individuals, respectively (Figure I).

In the current study, the population data in local cancer
registry was collected from government institute. The
standard Chinese population were estimated based on the 5"
National Population Census data published by the National
Bureau of statistics (NBS) and the changes of urban-rural
ratio and age structure of the population. And the standard
world population was Segi’s population. The population
were stratified by area (urban and rural), gender (male/
female), and age groups (0~,1-4, 5-9, 10-14, ... 80-84, and
85+ years old). The study was conducted in accordance with
the Declaration of Helsinki (as revised in 2013).

Quality control

The data quality control was performed according to the
“Chinese Guideline for Cancer Registration” (14) and
the principles of quality control for cancer registration
published by IARC and International Association for
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Table 1 Quality control of EC in Henan, 2018
Areas  Gender M/I MV (%) DCO (%) UB (%)

All Male 0.77 80.03 1.19 0
Female 0.74 79.99 1.23 0
Both 0.76 80.02 1.21 0
Urban  Male 0.74 77.98 2.27 0
Female 0.71 80.09 2.08 0
Both 0.73 78.72 2.2 0
Rural Male 0.78 80.55 0.92 0
Female 0.75 79.97 1.03 0
Both 0.77 80.33 0.97 0

EC, esophageal cancer; M/I, mortality to incidence ratio; MV,
morphological verification; DCO, death certification only; UB,
Figure 1 Distribution of local cancer registries in Henan, 2018. unknown basis of diagnosis.

Cancer Registries JACR). The cancer registry data quality in this study was systematically evaluated from three aspects:
comparability, completeness, and validity. All data were evaluated by mortality to incidence ratio (M/I), morphological
verification (MV %), death certification only (DCO%), and unknown basis of diagnosis (UB%). Among these indicators, M/
I, MV%, and DCO% are important indicators to evaluate the integrity and validity of cancer registry data. The M/I was
usually 0.6-0.8. An M/I <0.6 indicated that death may have been underreported; 0.8 indicated that the incidence may have
been underreported. Furthermore, the incidence and mortality of cancers in each local cancer registry were also checked year
by year to ensure them didn’t fluctuate drastically. Both the incidence and mortality were relatively stable from 2010 to 2018
indicated that the quality of database was acceptable. A summary of different quality control indicators in 2018 is displayed in
Table 1.

Outcomes and measurement

In this study, the primary outcomes included incidence rates, mortality rates, cumulative rates (074 years) and the annual
percentage change (APC) of incidence and mortality. More specifically, the incidence and mortality rates included crude
incidence and mortality, and age-standardized incidence and mortality adjusted by the Chinese standard population and world
Segi’s population. The formula for crude incidence and mortality was as follow:

incident cases(death cases) occured during a given time period

crude incidence (mortality) = *100000 1]

population at risk during the same period

The cumulative rates indicated the possibility of individual had specific disease onset during birth and a specific age. The
EC cumulative rate from 0 to 74 years was calculated as follows:

cumulative incidence (moﬁality) = [Z (age-speciﬁc incidence(monality) *width of the age group):| *100% 2]

When calculating the APC based on age-standardized rate (ASR), the calendar year is an independent variable that is used
to fit the regression line of the natural logarithm of ASR. The formula was used as follows:

where y=In(ASR) and x=calender year, APC=100*(exp[A]-1) B3]
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Table 2 Incidence of esophageal cancer in Henan Province, 2018
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Areas Gender Cases Incidence (1/10°)  ASIRW (1/10°)  ASIRC (1/10°)  Cumulative rate (0-74 years, %)
All Both 29,913 27.43 19.96 19.75 2.55
Male 18,715 33.07 26.00 25.63 3.30
Female 11,198 21.34 14.17 14.10 1.79
Urban Both 7,104 20.92 14.84 14.58 1.85
Male 4,601 26.43 20.21 19.84 2.51
Female 2,503 15.13 9.75 9.60 1.20
Rural Both 22,809 30.37 22.35 22.16 2.88
Male 14,114 36.02 28.66 28.29 3.67
Female 8,695 24.2 16.26 16.23 2.07

ASIRW, age-standardized incidence rate by world standard population; ASIRC, age-standardized incidence rate by Chinese standard

population.

where B is the estimated value of the slope b. By analyzing
ASR and APC, the effectiveness of current prevention
strategies can be established, and more targeted strategies
can be formulated when necessary.

Statistical analysis

The incidence and mortality of EC were calculated by areas,
gender, and age group. The numbers of incident cases and
deaths were estimated based on the incidence, mortality, and
corresponding populations. The age-standardized incidence
and mortality were calculated according to Segi’s population
and the Chinese population (5" National Population
Census in 2000). More importantly, the APC and average
annual percentage change (AAPC) and corresponding
95% confidence interval (CI) were calculated to depict
the trend of ASR. If the estimates of APC or AAPC and
corresponding lower boundary of the 95% CI were both
>0, the ASR was considered on the rise. On the contrary, if
the estimates of APC and its upper boundary of the 95% CI
were both <0, the ASR was considered in a downward trend.
Otherwise, the ASR was considered stable over time. In the
present study, APC, AAPC, and 95% CI were calculated by
Joinpoint 4.8 (National Cancer Institute, Rockville, MD,
USA). Meanwhile, age-trend of incidence and mortality was
also evaluated by Joinpoint linear regression. Other analyses
were performed using the software SAS 9.4 (SAS Institute,
Cary, NC, USA) and GraphPad Prism 8 (GraphPad
Software, San Diego, CA, USA). The level of statistical
significance was set as two-sided P<0.05.
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Results
Incidence and mortality of EC in 2018

Table 2 shows the incidence rates of EC by areas in Henan,
2018. There was an estimated total of 29,913 new cases,
including 22,809 cases in rural areas, with 3.21 times as
many cases in rural areas than in urban areas (7,104 cases).
The crude incidence of EC was 27.43/10°, and the age-
standardized incidence rate by world standard population
(ASIRW) was 19.96/10°. The cumulative incidence rate was
2.55% for individuals aged 0-74 years. More specifically,
above rates in rural areas were 30.37/10°, 22.35/10°, and
2.88%. In contrast, they were 20.92/10°, 14.84/10°, and
1.85%, respectively, in urban areas, which were lower than
those in rural areas. Therefore, the burden of EC in rural
areas was more severe than that in urban areas.

Table 3 shows the mortality rates of EC in Henan. In
2018, the number of deaths in Henan was 22,688, including
14,353 male cases and 8,335 female cases. The crude
mortality rate of EC was 20.80/10°. The age-standardized
mortality rate by world standard population (ASMRW) was
14.47/10’, respectively. The crude mortality rate of EC was
higher in rural areas (23.25/10°) than that in urban areas
(15.39/10°). The ASMRW in rural areas (16.36/10°) was
1.57 times higher than that in urban areas (10.44/10’).

Age-specific incidence rates and mortality rates of EC in
2018

Overall, the age-specific incidence rates of EC were
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Table 3 Mortality of esophageal cancer in Henan, 2018
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Areas Gender Cases Mortality (1/10°% ASMRW (1/10% ASMRC (1/10°) Cumulative rate 0-74 (%)
All Both 22,688 20.80 14.47 14.36 1.71
Male 14,353 25.36 19.64 19.42 2.36
Female 8,335 15.89 9.61 9.59 1.07
Urban Both 5,226 15.39 10.44 10.22 1.16
Male 3,427 19.68 14.79 14.44 1.69
Female 1,799 10.88 6.38 6.29 0.64
Rural Both 17,462 23.25 16.36 16.32 1.97
Male 10,926 27.89 21.89 21.73 2.66
Female 6,536 18.19 11.14 11.17 1.27

ASMRW, age-standardized mortality rate by world standard population; ASMRC, age-standardized mortality rate by Chinese standard

population.

—— All
300 - --®-- Urban
--+-- Rural

Incidence (1/10%

0 L LA e e e
0 1 51015202530 354045505560 6570758085

Age, years
400 71 —— Urban male
--u-- Urban female
--#- Rural male
% 300 -| —— Rural female
=
g
© 200
5]
il
3]
£
100 -
0 =
0 1 5101520 253035404550556065 70758085

Age, years

B 350
—— All
300 o "~ Urban
--+- Rural
S 250
i
= 200
2z
& 150
S
= 100
50
0 LA A A U A A A A A N R R R R B B B |
0 1 5 1015202530 3540455055 60 65 70 75 80 85
Age, years
350

—e— Urban male
--u-- Urban female
300 ---- Rural male

% 250 —*— Rural female
=
SZOO 1
£ 150
<}
= 100 |
50
0 TTTTTTTTTTTI.-IIIIII
0 1 5 101520 25303540 45 50 55 60 65 70 75 80 85

Age, years

Figure 2 Age-specific incidence and mortality of EC in Henan, 2018. EC, esophageal cancer.

relatively low among individuals aged <44 years. An upward
trend was revealed after 45 years, which peaked in the 80—
84 age group. Similarly, an increasing trend was observed
among individuals aged >435 years in both urban and rural
areas. However, the incidence rates of EC decreased sharply
after reaching its peak in the 80-84 years group in rural
females and rural males. The age-specific mortality rates of

© Annals of Translational Medicine. All rights reserved.

EC were relatively low before age 44 years yet dramatically
increased with age among individuals after age 45. Similarly,
the trend was found in both urban and rural individuals
and the mortality rates in all age groups in rural areas were
higher than those in urban areas. However, the mortality
rates in females in all age groups were lower than those in
males in both urban and rural areas (Figure 2, Tables 4,5).
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Table 4 Joinpoint linear regression analysis on age-specific incidence for esophageal cancer in Henan, 2018

Segment 3 (slope)

Segment 4 (slope)

60-74 (10.54%)
75-85+ (4.05%)
60-74 (8.10%)

60-85+ (6.34%)
55-85+ (7.83%)
60-85+ (5.38%)
75-85+ (1.44)
75-85+ (2.51%)
75-85+ (1.97)

75-85+ (2.38%)

75-85+ (3.23%)

Areas Gender Segment 1 (slope) Segment 2 (slope)
All Both 0-44 (0.01) 45-59 (2.54)
Male 0-54 (0.28%) 55-74 (11.62%)
Female 0-44 (0.03) 45-59 (1.39)
Urban Both 0-44 (-0.04) 45-59 (2.37)
Male 0-39 (0.05) 40-54 (1.37)
Female 0-44 (0.00) 45-59 (0.87)
Rural Both 0-54 (0.17) 55-74 (10.58%)
Male 0-54 (0.28%) 55-74 (13.11%)
Female 0-59 (0.37%) 60-74 (10.25%)
*, P<0.05.

Table 5 Joinpoint linear regression analysis on age-specific mortality for esophageal cancer in Henan, 2018

Segment 3 (slope)

Segment 4 (slope)

60-79 (8.55%)
60-79 (10.75%
65-79 (7.61%)
79-85+ (16.07%)
79-85+ (19.42%)
79-85+ (14.87%)
60-85+ (10.31%)
60-85+ (13.17%)
65-85+ (9.70%)

80-85+ (12.33%)
80-85+ (15.98)
80-85+ (12.06%)

Areas Gender Segment 1 (slope) Segment 2 (slope)
All Both 0-44 (0.01) 45-59 (1.05%)
Male 0-44 (-0.01) 45-59 (1.84%)
Female 0-49 (0.00) 50-64 (1.62%)
Urban Both 0-54 (0.02) 55-79 (4.55%)
Male 0-54 (0.10) 55-79 (6.21%)
Female 0-59 (0.05) 59-79 (3.81%)
Rural Both 0-44 (0.02) 45-59 (0.96)
Male 0-44(0.02) 45-59 (1.52)
Female 0-49 (0.00) 46-64 (1.72)
*, P<0.05

Trends of EC incidence and mortality rates during 2010-
2018

From 2010 to 2018, the incidence rates of EC in Henan
showed a downward trend, in which the decline during the
period 2014-2018 was significant (APC =-8.9, 95% CI:
-14.5 to -3, P<0.001). The incidence rates of EC in females
also exhibited a similar downward trend in this period
(APC =-10.1, 95% CI: -15 to -4.8, P<0.001). Similarly,
the overall incidence rate of EC in rural areas also showed
a significant downward trend from 2010 to 2018 (APC
=-5.2, 95% CI: -6.9 to -3.4, P<0.001). During the same
period, there were also significant downward trends for
incidence rates in males and females (males: APC =-4.9,

© Annals of Translational Medicine. All rights reserved.

95% CI: -6.7 to -3, P<0.001; females: APC =-5.8, 95% CI:
-7.6 to -3.9, P<0.001) (Table 6, Figure 3). Meanwhile, the
mortality rate of EC in Henan also showed a downward
trend, in which the decline was significant during 2014-
2018 (APC =-7.6, 95% CI: -13 to -2, P<0.001). In males
and females, the mortality rates of EC both exhibited an
obvious downward trend from 2010 to 2018 (APC =-3.5,
95% CI: -5.5 to -1.5, P<0.001) and from 2013 to 2018
(APC =-8.1, 95% CI: -11.8 to -4.3, P<0.001), respectively.
In rural areas, the overall mortality rates of EC showed
significant downward trends from 2010 to 2018 (APC
=-3.9, 95% CI: -5.6 to -2.1, P<0.001), and similar trends
were observed among males and females during the same

period (Table 7, Figure 3).
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Table 6 The trend of incidence of esophageal cancer in Henan, 2010-2018
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Areas Gender Period APC (95% ClI) P value AAPC (95% Cl)
All Both 2010-2014 -1.1(-7.1,5.3) 0.7 -5.1(-8,-2.1)
2014-2018 -8.9 (-14.5, -3) <0.001
Male 2010-2016 -2.7 (-6.2,1) 0.1 -5.4(-9.4,-1.2)
2016-2018 -13.1 (-30.2, 8.1) 0.1
Female 2010-2014 -1.4(-6.8,4.4) 0.5 -5.8(-8.5, -3.1)
2014-2018 -10.1 (-15, -4.8) <0.001
Urban Both 2010-2014 13.4 (-3.5,33.2) 0.1 -0.3 (-8, 8.1)
2014-2018 -12.2 (-25.3, 3.1) 0.1
Male 2010-2014 14.5 (-1.7, 33.4) 0.1 0.7 (-6.6, 8.7)
2014-2018 -11.4 (-23.9, 3.3) 0.1
Female 2010-2013 19.3 (-11.6, 60.9) 0.2 -0.5(-9.9,9.8)
2013-2018 -10.8 (-22, 2) 0.1
Rural Both 2010-2018 -5.2(-6.9, -3.4) <0.001 -5.2(-6.9, -3.4)
Male 2010-2018 -4.9(-6.7, -3) <0.001 -4.9(-6.7, -3)
Female 2010-2018 -5.8(-7.6,-3.9) <0.001 -5.8(-7.6,-3.9)

APC, average percentage change; AAPC, annual average percentage change; Cl, confidence interval.
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Figure 3 Trends of the incidence and mortality of EC by area and gender in Henan, 2010-2018. EC, esophageal cancer.
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Table 7 The trend of mortality of esophageal cancer in Henan, 2010-2018

Zhang et al.

Epidemiology of EC in Henan

Areas Gender Period APC (95% Cl) P value AAPC (95% Cl)
All Both 2010-2014 -0.3(-6.1,5.9) 0.9 -4.0(-6.9, -1.1)
2014-2018 -7.6 (-13, -2) <0.001

Male 2010-2018 -3.5(-5.5, -1.5) <0.001 -3.5(-5.5, -1.5)
Female 2010-2013 1.2(-7.6,10.8) 0.7 -4.7 (-7.5,-1.8)
2013-2018 -8.1(-11.8, -4.3) <0.001
Urban Both 2010-2014 12 (-6.4, 34) 0.2 -0.6 (-9.2, 8.7)
2014-2018 -11.9 (-26.4, 5.5) 0.1
Male 2010-2014 13.5(-7.2, 38.9) 0.2 0.8 (-8.9, 11.4)
2014-2018 -10.6 (-26.9, 9.4) 0.2
Female 2010-2012 35.3 (-15.3,116) 0.1 -0.6(-9.4,9)
2012-2018 -10.3 (-17.1, -2.9) <0.001
Rural Both 2010-2018 -3.9 (-5.6, -2.1) <0.001 -3.9(-5.6, -2.1)
Male 2010-2018 -3.5(-5.3,-1.7) <0.001 -3.5(-5.3,-1.7)
Female 2010-2018 -4.7 (-6.4, -2.9) <0.001 -4.7 (-6.4, -2.9)

APC, average percentage change; AAPC, annual average percentage; Cl, confidence interval.

Discussion

The current study extrapolated the epidemiology of EC
in Henan during 2010 to 2018 based on Cancer registry
data. The incidence and mortality of EC showed decreasing
trends, especially in rural areas. Nonetheless, the burden of
EC in Henan was still high. Thus, it is essential to maintain,
even strengthen and optimize the ongoing EC prevention
and control strategies.

In 2018, the ASIRW and ASMRW of EC in Henan
were still higher than the average rates in China (11.13/10’,
8.28/105) (15) and the globe (6.3/10°, 5.6/10°) (1). This
implied that the disease burden of EC in Henan was
still high and effective prevention and control strategies
required extended effective implementation. Meanwhile,
the male predominance observed in incidence and mortality
was also in line with that in China, the United Kingdom,
the United States, and other regions (10,16,17), which
indicated these regions may have similarly distributed risk
factors. Regarding male predominance, alcohol use and
tobacco smoking/exposure were clearly established risk
factors for EC development (2). Thus, the higher use of
alcohol and tobacco in males than that in females may be
one explanation. In Henan, the active smoking prevalence
among males was as high as 57.5% in adults aged 30 years
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and older, in contrast to that of only 0.6% in females (18).
As for alcohol use, 33.8% of men reported drinking alcohol
regularly, which was also significantly correlated with an
increased risk of EC, especially among those who reported
flushing after alcohol consumption, whereas the proportion
of women reporting alcohol drinking was very low (19). In
addition, hormonal factors may inhibit the development
of EC; there is evidence that estrogen may lower the risk
of EC in women (20). Besides, the higher incidence and
mortality in rural areas than that in urban areas had been
reported before in China (21). This phenomenon reflected
the heterogeneity of EC risk factors, and allocation of
unbalanced medical resources across areas (17).

The age specific-incidence and mortality increased
rapidly from the 45-54 age group onwards and reached
the peak in the 80-84 and older group. Thus, population
aging contributed substantially to the increase of incidence
and mortality (22). An important implication of these
figures was the identification of the target population for
intervention in EC prevention and control. For primary
prevention, although the whole population is expected to be
targeted, some subgroups including males, rural dwellers,
and individuals aged 45 and older should receive higher
priority for limited medical resources, because they would
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Annals of Translational Medicine, Vol 10, No 16 August 2022

face a higher risk of EC. For secondary prevention, it was
observed that age-specific incidence gradually increased
after 40 years of age, supporting that high-risk individuals
should be screened by endoscopy after 40 years of age which
had been recommended by guidelines. However, endoscopy
and biopsy are traumatic and a well-trained technologist is
required, which might reduce the compliance of population
screening and limit its widespread application. Meanwhile,
the effectiveness of large-scale endoscopic screening for
EC had not been clarified (23). Therefore, a risk prediction
model was proposed to identify the high-risk individuals
so that the screening population could be consolidated,
circumventing unnecessary examinations and expenses (24),
which will be of great significance to improve the coverage
and efficacy of EC screening in China.

From 2010 to 2018, the incidence and mortality of EC
in Henan decreased year by year, and the downward trend
was significant between 2014 and 2018. Similar decreasing
trends were also observed throughout China (15,21). On
the one hand, tobacco smoking is one of the established
factors for EC (12), and thus, effective tobacco smoking
control could reduce the incidence of EC (25). In the past
years, China has implemented broad smoking bans, and
consequently, the prevalence of smoking and second-hand
smoking in public places has dropped significantly over
time (26), which contributed to the decreasing incidence of
EC. Meanwhile, the public awareness of cancer prevention
and control was improved after a series of plans and policies
on cancer control were released by government in 2015.
In turn, a higher level of cancer prevention awareness was
also associated with a relatively lower risk of developing
EC (27), which could be explained by the fact that cancer
prevention awareness was an independent factor to facilitate
healthy lifestyles, and increase their compliance of EC
screening (28). On the other hand, starting in 2007, Henan
conducted an organized EC endoscopy-based screening
program in high-risk areas and populations. Screening
could identify lesions early and improve patient’s prognosis.
Thereafter, the incidence and mortality of EC showed
reductions. In addition, the decreasing trend of incidence
and mortality further validated the efficacy of endoscopy-
based cancer screening in China (29,30). The mortality
reduction also reflected the improvement in the quality of
cancer care, including the access to, quality, and funding of
such services (31). Nevertheless, the incidence and mortality
of EC in Henan have remained at a high level, and
effective prevention and control strategies require ongoing
implementation.
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For the first time, the current study depicted the
updated epidemiology and trends of EC in Henan and
internationally, using data from cancer registry system
which covered 30.51% of the whole population. Our
findings are significant for EC prevention and control
in China, even in the world. However, as mentioned
before, the current study was conducted based on the
cancer registry, which was launched officially in 2009. The
cancer registry has been on track since 2010 and scaled up
gradually. Thus, the current study had following inevitable
shortfalls. First, we were unable to analyze the trend change
over a longer time period due to the relatively recent
implementation of the cancer registry. Second, with the
scaling up, the number of cancer registries enrolled in the
current analysis was increasing with time. To minimize the
influence of data sources, the current study used the same
quality control criteria for the database from 2010 to 2018.
Third, due to limitations of the cancer registry system, the
clinical characteristics of EC were unable to be obtained in
detail, which made it difficult to stratify the data to perform
some interesting analyses, such as the distribution of tumor
stage and tumor size.

Conclusions

The incidence and mortality of EC in Henan were much
higher than the average level of China and the globe.
Decreasing trends were observed for ASIRW and ASMRW
during the period from 2010 to 2018. However, the trends
in urban areas were relatively stable as compared with those
in rural areas. Male predominance was found in both urban
and rural areas for the incidence and mortality of EC.
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