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Abstract

Objective To describe survival trends and global patterns of esophageal cancer (EC) using survival data
from population-based cancer registries.

Methods We systematically searched PubMed, EMBASE, Web of Science, SEER, and SinoMed
databases for articles published up to 31 December 2023. Eligible EC survival estimates were evaluated
according to country or region, period, sex, age group, pathology, and disease stage.

Results After 2010, Jordan exhibited the highest age-standardized 5-year relative survival rates
(RSRs)/net survival rates (NSRs) at 41.1% between 2010 and 2014, while India had the lowest, at 4.1%.
Survival rates generally improved with diagnostic age across most countries, with significant increases in
South Korea and China, of 12.7% and 10.5% between 2000 and 2017, respectively. Survival was higher
among women compared to men, ranging from 0.4%-10.9%. Survival rates for adenocarcinoma and
squamous cell carcinoma were similar, differing by about 4%. In China, the highest age-standardized
RSRs/NSRs was 33.4% between 2015 and 2017. Meanwhile, the lowest was 5.3%, in Qidong (Jiangsu
province) between 1992-1996.

Conclusion Global EC survival rates have improved significantly in recent decades, but substantial
geographical, sex, and age disparities still exist. In Asia, squamous cell carcinoma demonstrated superior
survival rates compared to adenocarcinoma, while the opposite trend was observed in Western
countries. Future research should clarify the prognostic factors influencing EC survival and tailor
prevention and screening strategies to the changing EC survival patterns.

Key words: Esophageal cancer; Observed survival rate; Relative survival rate; Cancer registry; Time trend

Biomed Environ Sci, 2025, 38(5): 571-584  doi: 10.3967/bes2025.018 ISSN: 0895-3988
www.besjournal.com (full text) CN: 11-2816/Q Copyright ©2025 by China CDC
INTRODUCTION and the seventh leading cause of cancer-related

deaths. In 2022, EC accounted for 2.6% of all new

ophageal cancer (EC) ranks as one of the cancer cases and 4.6% of cancer deaths, totaling

S deadliest cancers globally, second only to 510,716 cases and 445,129 deaths'. The incidence
pancreatic cancer in terms of its case- and mortality rates of EC show significant sex

fatality rate. It is the eleventh most common cancer disparities, with approximately 70% of cases
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occurring in males - rates that are two to three times
higher than those observed in females™.
Geographical variations in EC incidence are also
notable. East Asia has the highest incidence, largely
because China accounts for over 50% of the global
burden®. Squamous cell carcinoma remains the
predominant histological type worldwide. Despite a
global decline in esophageal squamous cell
carcinoma (ESCC), esophageal adenocarcinoma
(EAC) incidences have been on the rise in Western
countries over the past five decades, accounting for
approximately two-thirds of EC cases™?.

Incidence, mortality, and prevalence are
commonly used to describe disease burden, but
survival is another important descriptive indicator'™.
Given the high case fatality rate of EC, approximately
94%, understanding its survival rates is crucial to
inform better treatment decisions for patients and
oncologistsls]. Identifying regional differences in
survival rates and exploring underlying mechanisms
can improve the assessment of the effectiveness of
cancer treatment and prevention in different
locations, facilitating the design and implementation
of optimal cancer control strategies[sl. However,
current research predominantly focuses on global
patterns and trends in EC incidence and mortality,
with limited attention to its survival patterns and
regional or demographic variations.

Population-based cancer registries play a crucial
role in national cancer control programs, which aim to
provide comprehensive, timely, and accurate data on
cancer incidence, mortality, and survival rates”. In
contrast to survival rates derived from clinical trials
and hospital-based follow-up studies, which may be
limited by selective sampling, survival rates from
population-based registries provide a key measure of
the overall effectiveness of health systems in cancer
control, offering a broader perspective on cancer
prognosis across the entire population. They assess
the effectiveness of cancer treatment and prevention
strategies and serve as vital indicators of progress in
cancer control in specific regions[sl.

This study aimed to systematically review all
published survival rates of EC patients from global
population-based cancer registries since the 1990s
to better understand global survival patterns,
changes over time, and international comparisons.

METHODS

Search Strategy and Selection Criteria

This study was reported according to the PRISMA

(Preferred Reporting Items for Systematic Reviews
and Meta-analyses) statement®, with the detailed
checklist provided in Supplementary Table S1.
Survival studies published until 31 December 2023
were identified by searching Chinese databases
(SinoMed) and English databases (including PubMed,
Embase, Web of Science, and SEER). Key search
terms related to ‘esophageal cancer’, ‘survival rate’
‘population-based’, and ‘cancer registry’ were used,
with the comprehensive search strategy detailed in
Supplementary Table S2. The SEER Program,
developed by the National Cancer Institute, provides
comprehensive U.S. cancer statistics derived from
population-based cancer registries. In this study, we
utilized SEER*Explorer, an interactive online tool
within SEER, to access recent EC survival data from
22 SEER registries, covering 47.9% of the U.S.
population[m]. EC cancer was defined using the
International Classification of Diseases, 10™ Revision
(ICD-10) codes C15.0-C15.9, and the
histopathological tumor type was coded using the
International Classification of Diseases-Oncology,
third Edition (ICD-O-3).

Inclusion Criteria

Articles were selected based on the following
criteria: 1) survival analysis studies using cancer
registries or population-based studies; 2) data on at
least one of the following indicators for EC: net
survival rate (NSR), overall survival rate (OSR),
relative survival rate (RSR), and age-standardized
RSR/NSR.

Exclusion Criteria

Articles were excluded if they met the following
criteria: 1) duplicate studies or abstracts without an
available full-text version; 2) non-research articles,
such as conference abstracts, reviews, etc.; 3) study
results on incidence and/or mortality rather than
survival; 4) data overlapping with other articles
based due to using the same cancer registries; 5) age
or stage groups with significant heterogeneity;
6) non-English literature.

Study Selection and Data Extraction

Two researchers (ZJY and DNY) independently
assessed studies for inclusion criteria and extracted
data. A total of 665 articles were initially selected
using the specified search strategy. After removing
157 duplicates, 508 articles underwent screening by
titles and abstracts. Subsequent evaluation of 191
full-text articles led to the exclusion of 133 articles
due to meeting the exclusion criteria. The final
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analysis included 58 studies, 19 in Chinese and the
remaining 39 in English (Figure 1). Key characteristics
of the included studies are summarized in
Supplementary Table S3, and reasons for the
exclusion of each excluded article are listed in
Supplementary Table S4.

Statistical Analyses

Estimates of OSR, RSR, and NSR were extracted
from each study. OSR estimates the probability of
survival for a certain period after diagnosis, using all-
cause mortality as the endpoint. NSR refers to the
survival probability assuming the cancer of interest is
the only possible cause of death. Given the limited
reliability of cause of death data from population-
based cancer registries, RSR is frequently employed
to estimate NSR. RSR calculates the ratio of observed
all-cause survival among cancer patients to expected
survival in a demographically comparable population
(age, race, sex, etc.) and is therefore preferred by
population-based surveys and global cancer
registries. Both the NSR and RSR methods exclude
the influence of other causes of death on survival
rates"™. In this study, these two indicators were
introduced as RSR.

Furthermore, considering the different mortality
risks among cancer patients by age, the temporal
variability in the age distribution of cancer patients
within a region or country, and the potential
differences in the age distribution of patients with
the same cancer type between regions or
countries[”], we utilized age-standardized RSR or

Records identified through PubMed (n = 234), EMBASE (n = 261),
Web of science (n = 43) and SinoMed (n = 127)

NSR to facilitate international comparisons. Most
studies employed the International Cancer Survival
Standard, Age Group 1 (ICSS-1), a widely recognized
method that adjusts for variations in age distribution
across populations, ensuring comparability of EC
survival rates™. As sex, age at diagnosis, pathology,
and clinical stage have been identified as the primary
prognostic factors for EC, we further collected and
compared survival rates for these factors across
different subgroups. In our review, histological types
were classified as squamous cell carcinoma,
adenocarcinoma, and other specified and
unspecified types.

Endnote 20 (Clarivate Analytics, Philadelphia, PA,
USA) and Excel 2016 (Microsoft Corporation,
Redmond, WA, USA) were used for literature
management and data analyses.

RESULTS

Global Patterns and Trends

Table 1 displays the overall 1-, 3-, and 5-year
OSRs of EC in China[16'3”, IndiaBz], Iran[33], the United
States[34’35], and Canada®. The data indicated a
marked variability in OSRs between different
countries and between different regions within
China. The highest 1-year OSRs were observed in
Lianyungang (2011, China)®” and Huai’an (2010,
China)[lsl, at 69.2% and 58.0%, respectively. These
were significantly higher than those in other regions

in China and in other countries during the same

Articles for title and abstract review (n = 508)

> Duplicates excluded (n = 157)

Records excluded for the following reasons (n = 317):
(1) Not based in cancer registration system or not population-based

survival analysis;
(2) Cancer incidence or mortality as outcome.

Full-text articles assessed for eligibility (n = 191)

Records excluded for the following reasons (n = 133):
(1) Non-original articles;
(2) Lack of esophageal cancer survival;

Articles included in current analysis (n = 58)

> (3) Duplicate results;
(4) Repetitive period;
(5) Unsatisfactory group.
(6) Non-English literature.

Figure 1. Study selection process.
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period. The most frequently reported 5-year survival
rate was 34.6% in Linzhou (2003-2012, China)®®,
followed by 25.1% in Jiulongpo (2014-2016,

China)m]. The lowest 5-year OSRs were in Qidong

States (2010-2016)""' had the highest 5-year OSR, at
23.3%, while Dindigul (2003, India)m] had the lowest,
at 6.0%.

Figure 2 shows the age-standardized 5-year

(1992-1996, China)™ and Sihui (1997-2006,
China)m], at 3.9% and 4.4%. Globally, the United from

RSRs/NSRs for EC in selected countries and regions

Africam], Asia[16’38’39], America[38‘4o’4ll,

Table 1. Overall 1-, 3-, and 5-year observed survival rates (%) of esophageal cancer in selected countries and

regions
Continent Country Region Area Period 1-year 3-year 5-year
Asia

East China™® 2003-2005 54.0 25.5 18.4
Jiangsu Qidong"” 1992-1996 16.1 - 3.9

1997-2001 223 - 5.6

2002-2006 25.2 - 7.7
2007-2011 32.7 - 11.0
2012-2016 427 - 13.6
Huai’an™ 2010 58.0 29.8 22.6
Jiangyin™ 2012-2013 - - 203

Lianyungang[m] 2011 69.2 42.3 -

Yangzhongm] 1991 - 25.9 -

2012 - 60.9 -

Shanghai Nanhui®®” 2002-2004 16.4 8.4 7.6
Yangpu**! 2002-2012 45.0 223 17.8
Pudong"” 2002-2006 24.0 14.7 12.1
Henan Linzhou 1990-1994% - - 14.5
1995-1999% - - 18.6
2000-2004% - - 24.9
2003-2012% - - 346
Chongging Jiulongpo™”! 2014-2016 - - 25.1
Sichuan Shehong"® 2016-2020 - - 20.0

Guangzhou Sihui®™” 1997-2006 - - 4.4
2007-2009 - - 13.1
Hebei Cixian"™” 2000-2002 40.6 24.6 17.8
Taiwan®" 2008-2014 - - 16.8

South India Dindigul®” 1990-1999 - - 7.0
2003 - - 6.0

Mumbai®” 1992-1994 32.7 13.6 9.7
West Iran Babol®” 1990-1991 23.0 15.0 13.0

America

North United States 2000-2016"" - - 19.3
2010-2016" - 316 23.3

Canada British Columbia® 1990-1999 - - 8.8

Note. — no figures or reports in original publications.
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Figure 2. Age-standardized 5-year relative/net survival rates (%) for esophageal cancer in selected
countries and regions. (A) Africa and Asia; (B) America and Oceania; (C) Eastern Europe; (D) Northern
Europe; (E) Western Europe; (F) Southern Europe; (G) Central Europe.
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[38,40] [38,40,42-45]

Oceania , and Europe . Analyzing age-
standardized 5-year RSRs/NSRs after 2010, it was
noted that Jordan (41.1%, 2010-2014), Algeria
(37.3%, 2010-2014), Japan (36.0%, 2010-2014),
China (33.4%, 2015-2017), and South Korea (31.3%,
2010-2014) reported rates exceeding 30905,
Conversely, India (2010-2014) and Estonia
(2010-2014) had the lowest rates, of 4.1% and
5.4%[38], respectively, with survival rates almost ten
times lower than the highest observed. A detailed
summary of overall and age-standardized 1- and 5-
year RSRs/NSRs for EC across selected countries and
regions is presented in Supplementary Table S5.

In reviewing temporal trends by diagnostic year,
most countries experienced an increase in age-
standardized 5-year RSRs/NSRs. Specifically, South
Korea experienced the most remarkable rise, with
rates increasing by 12.7% from 2000 to 2014,
China followed with an increase of 10.5% between
2002 and 2017"%% However, Slovenia, Slovakia,
Lithuania, Finland, and India showed only modest
improvements of less than 1% each over the same
periodlsg]. A declining trend was noted in South
Africa, Thailand, Argentina, Colombia, Uruguay,
Costa Rica, and Russia®®. Despite initial increases in
survival rates between 2005 and 2009 in Jordan,
Brazil, Latvia, and EstoniaBg], a subsequent decline
was observed from 2010 to 2014, with rates falling
below the levels of 2000-2004. Of these, Costa Rica
and Jordan experienced the largest declines, with
decreases of 14.8% and 11.5%, between 2000 and
20147,

Survival by Sex

Table 2 shows the sex-specific age-standardized

5-year RSRs/NSRs from studies in China[46'47], United
States[46], BraziI[48], Australia[49], and some European
countries®*”. China (2015-2017)"% reported the
highest rates for both sexes (31.6% and 38.8%),
while Sao Paulo State (Brazil, 2000—2018)[48] showed
the lowest figures (5.1% and 5.8%). Overall, women
had a greater survival advantage than men. The sex
gap in rates was particularly large in Finland
(1995-1999)"” and China (2012-2015)"", where the
gap reached 10.9% and 9%. Conversely, sex
differences were minimal in Portugal (1995-1999)"%
Spain  (1995-1999)®, Sao Paulo State (Brazil,
2000-2018)"*", and Denmark (2010-2019)"" ranging
from 04% to 0.7%. However, in Norway
(1995-1999)"%  the Netherlands (1995-1999)"?,
and the United States (2008—2009)[46], female rates
were slightly lower than male rates, with differences
ranging from 0.6% and 1.5%. Furthermore, the sex
difference in rates showed an upward trend with
years of diagnosis in China, the United States,
Norway, France, Switzerland, Spain, and
PortugaI[43’46‘47’50‘5”. In contrast, a declining trend was

observed in Finland, Denmark, Sweden, Belgium and
Italy[46’5°’5”

Survival by Age Group

Supplementary Table S6 presents the age-
specific 5-year RSRs/NSRs for EC in China[17'52’53],
Indiam], the United States[41’54], Canada®™ the
Netherlands®™, and Germany[41’54]. In each age
group, survival rates were higher in Germany
(1997-2006)""*" with the > 75 age group achieving
a 5-year RSR/NSR of 14.5%. It was observed that
5-year RSRs/NSRs generally decreased with age,

except for Qidong (China, Jiangsu Province,

Table 2. Sex-specific age-standardized 5-year relative/net survival rates (%) of esophageal cancer in selected
countries and regions

Age-standardized rates (%)

Continent Country Region Period
Male Female
Asia
East China 2003-2005"" 19.9 23.6
2006-2008'"" 23.4 29.4
2009-2011"" 238 30.3
2012-2015"" 27.7 36.7
2015-2017“ 316 38.8
America
North United States™*” 2008-2009 17.5 16.0

2010-2011 18.2 22.3
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Continued
Age-standardized rates (%)
Continent Country Region Period
Male Female
2012-2014 18.4 236
2015-2017 19.6 23.9
Central and South Brazil S'ao Paulo State!*” 2000-2018 5.1 5.8
Oceania
Australia Victoria!” 1982-2015 15.4 20.9
Europe 1995-1999"" 10.2 13.4
North Finland 1995-1999"" 8.3 19.2
2000-2009'" 11.6 16.7
2010-2019"" 14.9 17.7
Denmark 1995-1999"" 10.2 12.6
2000-2009"" 8.5 11.8
2010-2019"" 17.2 17.6
Norway 1995-1999" 8.3 7.0
2000-2009"" 9.8 11.5
2010-2019"" 21.3 27.7
Sweden 1995-1999"" 11.8 18.2
2000-2009'" 11.9 13.3
2010-2019"" 15.0 18.9
West United Kingdom®™” England 1995-1999 8.1 10.1
Wales 1995-1999 10.2 13.4
Scotland 1995-1999 9.9 11.7
Belgium 1995-1999"" 17.2 20.9
2000-2004"" 20.0 23.0
The Netherlands®™ 1995-1999 11.6 11.0
France 1995-1999"" 11.5 15.4
20002004 13.0 19.0
Ireland®™” 1995-1999 11.0 16.8
Central Germany™” 1995-1999 17.1 23.1
Poland®™” 1995-1999 5.5 9.4
Switzerland 1995-1999" 11.2 17.5
2000-2004"*" 16.0 24.0
Slovakia®™” 1995-1999 6.8 8.4
Slovenia®™” 1995-1999 3.9 11.6
South Spain 1995-1999"" 9.8 10.5
2000-2004"* 9.0 12.0
Italy 1995-1999"" 10.0 16.2
2000-2004" 11.0 14.0
Portugal 1995-1999"" 13.3 13.7
2000-2004! 9.0 17.0

Note. — no figures or reports in original publications.
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2001-2017)®¥ and Mumbai (India, 1992-1994)"”,
where the lowest rates were found in the 65—-74 and
55-64 age groups, respectively. This trend became
more evident when the age groups were categorized
into 15-54, 5574, 75—-84, and < 75, > 75 (as shown
in Supplementary Tables S7 and S8). The 5-year
RSRs/NSRs for the 15-54 age group were
approximately 1-5 times higher than those for the
75-84 age group, with the rate difference between
the < 75 and > 75 age groups ranging from 4.6% to
18.4%"*,

Survival by Pathology and Stage

In terms of pathology type (Supplementary Table
S9), the overall and age-standardized 5-year
RSRs/NSRs for EAC and ESCC were similar,
approximately 3.0%, except in Cixian (China, Hebei
Province, 2000-2002), where the survival rate for
squamous cell carcinoma was 17.9% higher than that
for adenocarcinoma. Recent findings from China and
South Korea indicate slightly higher rates for ESCC
compared to EAC. Conversely, survival rates for EAC
have been consistently higher in the United States,
Sweden, and the Netherlands between 1990 and
2017"%*"*® When examining temporal trends, the
improvement in survival rates has been more
pronounced for ESCC. Few publications have
reported stage-specific overall and age-standardized
5-year RSRs/NSRs for EC. As seen in Supplementary
Table S10, which presents these rates from studies in
South Korea[sgl, the United States[sol, and
Germany[s‘”, patients with localized EC had a better
prognosis than other groups.

Survival in China

Table 3 displays the overall and age-standardized
5-year RSRs/NSRs for EC patients across several
Chinese regions, including the data from the
nation[38’46'6”, Jiangsu Province (Qidong, Huai’an,
Jiangyin)m’lgl, Shanghai Municipality (Nanhui and
Pudong)[22’24], Guangdong Province (Zhongshan and
Guangzhou)[zg'szl, Hebei Province (Cixian)[sol, Henan
Province (Linzhou)[zsl, Zhejiang Province (Haining and
Jiashan)[63], Fujian Province[s‘”, Liaoning Province
(DaIian)lsS], and China’s Taiwan .

As illustrated in Table 3, a gradual upward trend
in survival rates was observed over time. Female
survival rates were generally higher than male
survival rates, especially in Jiangyin (China, Jiangsu
Province) during 2012-2013™, It was observed that
5-year RSRs/NSRs increased slightly after age
standardization, although the differences were not
striking. The highest age-standardized 5-year

RSRs/NSRs in China were recorded at 33.4% during
2015-2017", with the lowest observed in Qidong
(China, Jiangsu Province) during 1992-1996, at
merely 5.3%"7. Supplementary Table S11 shows sex-
specific overall 1-, 3-, and 5-year OSRs of EC in some
areas of China highlighting a survival advantage for
womenl!6192223293L6667 o highest survival rates
for both sexes were observed in Wuhan (Hubei
Province), achieving 5-year OSRs of 36.5% and 45.2%
in men and women'®’.

DISCUSSION

In this systematic review, we collected overall
OSRs, overall RSRs/NSRs, and age-standardized
RSRs/NSRs for patients with EC from all available
global population-based cancer registries since the
1990s. Our study presents global patterns and trends
of EC by the characteristics of the diagnostic period,
region, sex, age group, pathology, and clinical stage
while facilitating international comparisons of
survival rates. Furthermore, given the high incidence
of EC in China, we detailed the survival features in
China. Overall, although there has been notable
improvement in EC survival rates in many countries
over time, the prognosis remains suboptimal, with
significant  disparities between countries and
regions.

The overall prognosis of EC has improved
significantly in most countries and regions. This
improvement can be attributed to various factors,
including proportional changes in age, histology, and
stage distribution, as well as advances in early
diagnosis and treatment technologies such as
gastrointestinal endoscopic  screening, precise
staging techniques, surgical methods, and adjuvant
therapy[ss'esl. The widespread use of gastrointestinal
endoscopy has increased the identification of early-
stage EC cases, potentially leading to statistical
artifacts such as lead time and length bias®™.
Notably, South Korea and China have seen the most
significant improvements in survival rates. Since
2002, South Korea has incorporated upper
gastrointestinal endoscopy into its national cancer
screening program, and uptake has increased
substantially in recent yearsm]. China, with a high
incidence of EC, has been implementing early
screening programs in high-risk regions since the
1970s and has rapidly expanded these efforts to a
wider area in this centurym]. In these high-incidence
ESCC regions, endoscopy-based early diagnosis is
cost-effective for broad application. A long-term
study in high-risk areas of China showed that
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endoscopic screening and subsequent interventions
significantly reduce esophageal cancer incidence and
mortalitym]. This approach succeeds by effectively
removing early tumors, minimizing complications,
preserving esophageal function, and reducing
recovery time by avoiding invasive surgerym]. This
evidence underscores the critical role of endoscopic
screening as an early detection strategy in improving
EC survival rates in ESCC high-incidence areas,

further highlighting its importance in reducing
disease burden in these regions.

Nonetheless, these factors vary greatly between
countries and regions. Coupled with variations in
economic development, population lifestyles and
diets, and the quality of survival data collection and
reporting, there are significant geographical
disparities in EC survival rates, with gaps as large as

tenfold. Our study found that in some countries,

Table 3. Overall and age-standardized 5-year relative/net survival rates (%) of esophageal cancer in some

areas of China

Overall Age-standardized rates (%)
Country Region Area Period

Total Male Female Total Male Female

China Total 2000-2004"% - - - 22.9 - -
2003-2005"" - - - 20.9 19.9 23.6

2005-2009"% - - - 27.1 - -

2010-2014"% - - - 29.7 - -

2015-2017" - - - 334 31.6 38.8

Jiangsu Qidong"” 1987-1991 6.3 5.3 8.2 6.4 - -
1992-1996 5.4 5.3 5.5 5.3 - -

1997-2001 7.6 7.6 7.6 7.9 - -

2002-2006 105 105 10.6 10.5 - -

2007-2011 152 146 16.4 16.7 - -

2012-2016 17.9 174 19.2 20.5 - -

Huai’an"® 2010 26.8 259 28.8 - - -

Jiangyin™” 2012-2013 420 404 575 - - -

Shanghai Nanhui®?? 2002-2004 10.2 9.1 15.2 - - -
Pudong®” 2002-2006 182 - - - - -

Guangdong Zhongshan'® 2010-2013 - - - 11.7 - -
Guangzhou™! 2007-2009 15.5 - - - - -

Hebei Cixian®” 2000-2002 217 188 25.7 - - -
Henan Linzhou® 1990-1994 282 299 26.8 - - -
1995-1999 352 370 33.1 - - -

2000-2004 408 384 43.7 - - -

Zhejiang Haining and Jiashan®™  2003-2006 157 163 13.3 17.3 - -
2007-2010 15.4 143 18.7 18.5 - -

2011-2014 181 169 218 18.5 - -

Fujian'®” 2012-2014 205 210 187 19.0 19.0 218
Liaoning Dalian®®’ 2015 - - - 11.9 12.1 14.2
Taiwan®® 2000-2004 - - - 13.0 - -
2005-2009 - - - 13.2 - -

2010-2014 - - - 15.5 - -

Note. - no figures or reports in original publication.
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there have been no improvements in survival rates,
and in some cases, the survival rates have
worsened®. This may be partly due to rising
mortality rates associated with aging populationsm].
Still, it may also reflect an actual decline in survival
and highlight the serious challenges of EC in these
regions. Additionally, many of these countries are
middle-income or developing nations, where limited
medical resources, equipment, and technology make
implementing nationwide EC screening programs
challenging. The lack of specific clinical symptoms in
early-stage EC further complicates timely detection,
resulting in many patients missing the window for
early intervention””". Despite a recent decline in EC
incidence, policymakers and healthcare providers in
areas with limited survival improvements should
actively implement targeted strategies and
interventions.

Asian countries such as Jordan, Japan, China, and
South Korea have reported higher age-standardized
5-year RSRs/NSRs for EC compared to relatively
affluent Western countries such as Europe and the
United States®®*. This finding contrasts with the
traditional view that higher economic levels typically
correlate with better cancer survival outcomes®®. In
these Western regions, where EAC is the most
common histological subtype, key risk factors
include excessive body weight, gastroesophageal
reflux disease, Barrett’s esophagus, and a declining
prevalence of chronic helicobacter pylori infections.
These risk factors exhibit significant individual
variation, making large-scale screening programs,
such as those implemented in ESCC high-incidence
areas, less feasible"®. Furthermore, despite being
the gold standard for diagnosis, the invasiveness
nature and high cost of endoscopy limit its
widespread adoption, highlighting the need for
alternative methodsm]; however, no widely
applicable alternatives are yet available. The
effectiveness of early diagnosis for EAC originating
from Barrett’s esophagus also remains debated,
further impeding the development of screening
programs in Western countries”?. By contrast, ESCC
is associated with higher rates of pathological
complete response, often leading to better
treatment outcomes'”. Although EAC generally
progresses more slowly, it exhibits higher rates of
lymph node involvement and recurrence®™®. These
factors collectively contribute to the lower survival
rates observed in Western countries, where EAC
predominates. This underscores the importance of
tailoring cancer screening and treatment strategies
to specific histological subtypes and regional

characteristics to maximize their effectiveness and
feasibility.

However, there was considerable geographical
variation in EC survival rates across Asian countries
such as India and Thailand, reporting rates below
10% in the 2010s. Several studies suggest an inverse
relationship between socioeconomic status (SES) at
the individual or regional level and EC survival rates,
particularly in the early stages[82'83]. SES provides
information about an individual’s access to and
control over social and economic resources,
commonly assessed through indicators such as
educational attainment, social class, and income®®.
Lower SES is associated with a 61% higher risk of
five-year mortality[ssl, which may be attributed to
factors like delayed diagnosis, advanced tumor
stage, and limited access to curative treatment
options[86’87]. In these regions, low-SES populations
often have unhealthy lifestyles, including alcohol
consumption, smoking, and frequent intake of spicy
or hot foods, alongside prolonged exposure to high-
risk environmental and dietary factors, such as food
contamination and nitrosamines®®**. The tumor
stage at diagnosis is the strongest prognostic factor
for EC® highlighting the importance of early
detection and equitable access to treatment to
bridge the survival gap. Therefore, continued
monitoring of these disparities, understanding their
underlying causes, and focusing screening efforts on
socially disadvantaged groups are essential to
address these challenges.

Based on survival data from cancer registries, we
observed that women had a survival advantage in
EC, supporting sex as an independent prognostic
factor®®. Previous studies focusing on histological
types of EC show women with ESCC have better
outcomes than men after adjustment for prognostic
factors, whereas no sex difference was observed in
EAC®?. This may be related to higher exposures to
smoking and drinking in men®®* which are major
risk factors for ESCC. It may also be explained by
male higher predominance in EAC, which generally
has a worse prognosis than ESCC, and experiences
higher rates of regional recurrence and distant
metastasis. In addition, estrogen may offer
protective benefits, especially against ESCC in
premenopausal women™". However, some studies
have shown no survival advantage in premenopausal
women compared with menlgl], and hospital-based
studies have sometimes found no sex disparity,
possibly due to unrepresentative samples with
higher treatment rates”®. Further population-based
research, controlling for prognostic factors, is
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needed to clarify these sex differences while
minimizing confounding bias.

In addition, we observed that survival rates
decreased with increasing age at diagnosis, which is
consistent with findings in other studies®™. Previous
reports indicate that age was not a significant
prognostic factor after esophagectomy, suggesting
that any treatment could potentially improve
survival in older patients[96’97]. Despite the common
presence of comorbidities and chronic diseases in
patients over 70 years of age, which may reduce
their ability to receive and tolerate pre- and
postoperative treatments”, age should not be
considered as a contraindication to
oesophagectomy. Given that the peak incidence of
EC has shifted to the 70-79 age group[‘%], and
considering the global trend towards an aging
population, future research should focus on
improving postoperative quality of life and reducing
complications in elderly patients, emphasizing the
need for personalized treatment plans based on
comprehensive assessments.

Survival rates for ESCC and EAC were similar
despite their distinct epidemiological and biological
characteristics. This systematic review reveals higher
ESCC survival in some Asian countries and higher
EAC survival in some Western countries. This may be
related to Western monitoring practices for
gastroesophageal reflux disease and Barrett’s
esophagus, which facilitate early detection of EAC®?,
In Asia, the prevalent ESCC benefits from advanced
endoscopic screening and standardized treatment of
pre-cancerous lesions, reducing its incidence and
mortality"®. Therefore, Asian countries should
prioritize  healthy weight management and
secondary prevention for Barrett’s esophagus and
reflux disease. In contrast, Western countries should
improve screening techniques and guidelines,
particularly targeting obesity, smoking, and diet, to
optimize EC prevention and treatment strategies.

Our systematic review summarized global data
on overall RSRs/NSRs, and age-standardized
RSRs/NSRs of EC from survival analysis of
population-based cancer registries since the 1990s,
providing comparisons by region, period, sex, age,
pathology, and stage. These findings are important
for understanding global EC patterns and trends and
evaluating the effectiveness of population-based
prevention and treatment. However, there were
also several limitations. First, cause-specific and
conditional survival rates were not included,
potentially limiting a complete understanding of
prognostic outcomes. Second, they did not adjust

for all confounders such as ethnicity and
socioeconomic factors. In addition, many studies
lacked clarity on the inclusion of death certificates
or autopsy-only cases, which may lead to biased

survival estimates. These issues should be
addressed in future research.
CONCLUSION

This study showed a significant improvement in
global EC survival rates, but significant geographical
disparities remain. Globally, EC showed better
prognosis in women and younger patients; further
population-based research is needed to confirm
these findings while controlling for confounding
factors. Regions with lower survival rates and
disadvantaged socioeconomic  status  should
prioritize EC prevention and screening, integrating
strategies  specifically adapted to regional
characteristics and histological subtypes, maximizing
their effectiveness and feasibility. Moreover,
countries should continue to promote screening and
lifestyle modifications like smoking cessation, alcohol
moderation, weight management, and dietary
improvements. At the same time, future research
needs to focus on improving the quality of life and
treatment options for elderly people with EC in the
context of aging.

Funding This work was supported by the National
Key Project of Research and Development Program
of China [2021YFC2500404, 2021YFC2500405].
Competing Interests  All authors declared that
there are no conflicts of interest.

Authors’ Contributions  Study concepts: Yongbing
Xiang; Study design: Yongbing Xiang, Huiyun Yuan;
Data acquisition: Zhuojun Ye, Danni Yang; Quality
control of data and algorithms: Zhuojun Ye, Yongbing
Xiang; Data analysis and interpretation: Zhuojun Ye,
Danni Yang, Yu lJiang, Yuxuan Xiao, Zhuoying Li,
Yuting Tan, Huiyun Yuan, Yongbing Xiang; Statistical
analysis: Zhuojun Ye, Yongbing Xiang; Manuscript
preparation:  Zhuojun Ye, Yongbing Xiang;
Manuscript editing: Zhuojun Ye, Danni Yang, Yu
Jiang, Yuxuan Xiao, Zhuoying Li, Yuting Tan, Huiyun
Yuan, Yongbing Xiang; Manuscript review: Zhuojun
Ye, Danni Yang, Yu Jiang, Yuxuan Xiao, Zhuoying Li,
Yuting Tan, Huiyun Yuan, Yongbing Xiang.

Data Sharing Not applicable. The supplementary
materials will be available in www.besjournal.com.

Received: October 3, 2024;
Accepted: January 8, 2025



582

Biomed Environ Sci, 2025; 38(5): 571-584

10.

11.

12.

13.

14.

15.

16.

17.

18.

REFERENCES

Bray F, Laversanne M, Sung H, et al. Global cancer statistics
2022: GLOBOCAN estimates of incidence and mortality
worldwide for 36 cancers in 185 countries. CA Cancer J Clin,
2024; 74, 229-63.

Zhou MG, Wang HD, Zeng XY, et al. Mortality, morbidity, and
risk factors in China and its provinces, 1990-2017: a
systematic analysis for the Global Burden of Disease Study
2017. Lancet, 2019; 394, 1145-58.

Arnold M, Ferlay J, van Berge Henegouwen M, et al. Global
burden of oesophageal and gastric cancer by histology and
subsite in 2018. Gut, . 2020; 69, 1564-71.

Jiang YF, Li ZY, Ji XW, et al. Global pattern and trend of liver
cancer survival: a systematic review of population-based
studies. Hepatoma Res, 2020; 6, 52.

Lin LF, Li ZY, Yan L, et al. Global, regional, and national cancer
incidence and death for 29 cancer groups in 2019 and trends
analysis of the global cancer burden, 1990-2019. J Hematol
Oncol, 2021; 14, 197.

Butler J, Foot C, Bomb M, et al. The International Cancer
Benchmarking Partnership: an international collaboration to
inform cancer policy in Australia, Canada, Denmark, Norway,
Sweden and the United Kingdom. Health Policy, 2013; 112,
148-55.

Wei WQ, Zeng HM, Zheng RS, et al. Cancer registration in
China and its role in cancer prevention and control. Lancet
Oncol, 2020; 21, e342-9.

Li YX, Yu LY, Na J, et al. Survival of cancer patients in
Northeast China: analysis of sampled cancers from
population-based cancer registries. Cancer Res Treat, 2017;
49, 1106-13.

Moher D, Liberati A, Tetzlaff J, et al. Preferred reporting
items for systematic reviews and meta-analyses: the PRISMA
statement. PLoS Med, 2009; 6, e1000097.

SEER*Explorer: An interactive website for SEER cancer
statistics [Internet]. Surveillance Research Program, National
Cancer Institute; 2023 Apr 19. [updated: 2023 Nov 16; cited
2024 Nov 22]. https://seer.cancer.gov/statistics-network/
explorer/. Data source(s): SEER Incidence Data, November
2023 Submission (1975-2021), SEER 22 registries.

Mariotto AB, Noone AM, Howlader N, et al. Cancer survival:
an overview of measures, uses, and interpretation. J Natl
Cancer Inst Monogr, 2014; 2014, 145-86.

Coviello E, Seppd K, Dickman PW, et al. Estimating net
survival using a life-table approach. Stata J, 2015; 15, 173-85.
Eloranta S, Smedby KE, Dickman PW, et al. Cancer survival
statistics for patients and healthcare professionals-a
tutorial of real-world data analysis. J Intern Med, 2021; 289,
12-28.

Bi JH, Li ZY, Tuo JY, et al. Age-standardized relative survival
rate and its application in population-based cancer
registration. China Cancer, 2021; 30, 861-66. (In Chinese)
Corazziari I, Quinn M, Capocaccia R. Standard cancer patient
population for age standardising survival ratios. Eur J Cancer,
2004; 40, 2307-16.

Zhang SW, Zheng RS, Zuo TT, et al. Mortality and survival
analysis of esophageal cancer in China. Chin J Oncol, 2016;
38, 709-15. (In Chinese)

Wang J, Chen YS, Ding LL, et al. Long-term trend of
esophageal cancer survival rate in Qidong, 1972-2016. Chin J
Oncol, 2022; 44, 1091-95. (In Chinese)

Sun ZM, He Y, Pan EC, et al. Analysis on incidence, mortality
and survival rate of esophageal cancer in Huai'an city in
2010. Mod Prev Med, 2017; 44, 1883-6. (In Chinese)

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Li Y, Zhang J, Zhu AP, et al. Survival rate of patients newly
diagnosed with malignant cancers in Jiangyin city from 2012
to 2013. China Cancer, 2020; 29, 241-5. (In Chinese)

Sun LL, Liu P, Zhang Q. Analysis of the incidence and survival
rate of malignant tumors in Lianyung District, Lianyungang
City in 2011. Jiangsu Health Care, 2014; 16, 36-7. (In Chinese)
Hua ZL, Zheng XZ, Xue HC, et al. Long-term trends and
survival analysis of esophageal and gastric cancer in
Yangzhong, 1991-2013. PLoS One, 2017; 12, e0173896.

Fu YF, Peng Y, Zhang MY, et al. Survival analysis on patients
with malignant cancers in Nanhui District of Shanghai from
2002 to 2004. Chin J Prev Contr Chron Dis, 2009; 17, 85-6. (In
Chinese)

Han X, Ni C, Qiao P, et al. Incidence and survival analysis of
esophageal cancer patients among permanent residents in
Yangpu district of Shanghai during 2002-2012. Acad J Second
Mil Med Univ, 2016; 37, 411-7. (In Chinese)

Li XP, Cao GW, Sun Q, et al. Cancer incidence and patient
survival rates among the residents in the Pudong New Area
of Shanghai between 2002 and 2006. Chin J Cancer, 2013; 32,
512-9. (In Chinese)

Ma YT, Lian SY, Liu ZC, et al. Period survival analysis of
esophageal cancer in Linzhou city of Henan province. Chin J
Pre Med, 2009; 43, 1100-4. (In Chinese)

Liu SZ, Yu L, Chen Q, et al. Incidence and survival of
esophageal cancer with different histological types in Linzhou
between 2003 and 2012. Chin J Pre Med, 2017; 51, 393-7. (In
Chinese)

He M, Tang C, Liang Y, et al. Survival of patients newly
diagnosed with malignant tumor in Jiulongpo District of
Chongging City from 2014 to 2016. J Commun Med, 2023; 21,
115-8,23. (In Chinese)

Liu Y, Shi XL, Fan ML, et al. Prevalence status and survival
analysis of esophageal cancer in Shehong City from 2016 to
2020. Occup Health Damage, 2023; 38, 76-80. (In Chinese)

Li YH, Lu YQ, Ling W, et al. Survival analysis of patients with
malignant tumors in Sihui city between 1987 and 2009. China
Cancer, 2017; 26, 596-600. (In Chinese)

He YT, Zeng Y, Xu H, et al. Survival rate among cancer
patients in Cixian county, 2000-2002. Chin J Public Health,
2011; 27, 1107-10. (In Chinese)

Cheng YF, Chen HS, Wu SC, et al. Esophageal squamous cell
carcinoma and prognosis in Taiwan. Cancer Med, 2018; 7,
4193-201.

Swaminathan R, Selvakumaran R, Esmy PO, et al. Cancer
pattern and survival in a rural district in South India. Cancer
Epidemiol, 2009; 33, 325-31.

Rasouli M, Ghadimi MR, Mahmoodi M, et al. Survival analysis
of patients with esophageal cancer using parametric cure
model. Asian Pac J Cancer Prev, 2011; 12, 2359-63.

Deng W, Yang Z, Dong X, et al. Conditional survival in patients
with esophageal or gastroesophageal junction cancer after
receiving various treatment modalities. Cancer Med, 2021;
10, 659-74.

Wang RC, Liu XL, Qi C, et al. Bone metastasis of esophageal
carcinoma diagnosed as a first primary tumor: a population-
based study. Transl Cancer Res, 2022; 11, 113-23.

Bashash M, Shah A, Hislop G, et al. Incidence and survival for
gastric and esophageal cancer diagnosed in British Columbia,
1990 to 1999. Can J Gastroenterol, 2008; 22, 143-8.

Yeole BB, Kumar AV. Population-based survival from cancers
having a poor prognosis in Mumbai (Bombay), India. Asian
Pac J Cancer Prev, 2004; 5, 175-82.

Allemani C, Matsuda T, Di Carlo V, et al. Global surveillance of
trends in cancer survival 2000-14 (CONCORD-3): analysis of
individual records for 37 513 025 patients diagnosed with


https://doi.org/10.3322/caac.21834
https://doi.org/10.1016/S0140-6736(19)30427-1
https://doi.org/10.1186/s13045-021-01213-z
https://doi.org/10.1186/s13045-021-01213-z
https://doi.org/10.1016/j.healthpol.2013.03.021
https://doi.org/10.1016/S1470-2045(20)30073-5
https://doi.org/10.1016/S1470-2045(20)30073-5
https://doi.org/10.4143/crt.2016.613
https://doi.org/10.1371/journal.pmed.1000097
https://doi.org/10.1093/jncimonographs/lgu024
https://doi.org/10.1093/jncimonographs/lgu024
https://doi.org/10.1177/1536867X1501500111
https://doi.org/10.1111/joim.13139
https://doi.org/10.1016/j.ejca.2004.07.002
https://doi.org/10.1371/journal.pone.0173896
https://doi.org/10.1002/cam4.1499
https://doi.org/10.1016/j.canep.2009.09.008
https://doi.org/10.1016/j.canep.2009.09.008
https://doi.org/10.1002/cam4.3651
https://doi.org/10.21037/tcr-21-2104
https://doi.org/10.1155/2008/645107

Survival pattern and trend of esophageal cancer

583

39.

40.

41.

42.

43.

44,

45,

46.

47.

48.

49,

50.

51.

52.

53.

54.

55.

56.

57.

one of 18 cancers from 322 population-based registries in 71
countries. Lancet, 2018; 391, 1023-75.

Zhang J, lJiang YZ, Wu CX, et al. Comparison of
clinicopathologic features and survival between eastern and
western population with esophageal squamous cell

carcinoma. J Thorac Dis, 2015; 7, 1780-6.

Arnold M, Rutherford MJ, Bardot A, et al. Progress in cancer
survival, mortality, and incidence in seven high-income
countries 1995-2014 (ICBP SURVMARK-2): a population-
based study. Lancet Oncol, 2019; 20, 1493-505.

Hiripi E, Gondos A, Emrich K, et al. Survival from common and
rare cancers in Germany in the early 21st century. Ann Oncol,
2012; 23, 472-9.

Faivre J, Forman D, Estéve J, et al. Survival of patients with
oesophageal and gastric cancers in Europe. Eur J Cancer,
1998; 34, 2167-75.

Launoy G, Bossard N, Castro C, et al. Trends in net survival
from esophageal cancer in six European Latin countries:
results from the SUDCAN population-based study. Eur J
Cancer Prev, 2017; 26, S24-31.

Caetano Dos Santos FL, Michalek IM, Wojciechowska U, et al.
Favorable changes in the survival of patients with cancers of
digestive organs-Poland, 2000-2019. Eur J Gastroenterol
Hepatol, 2023; 35, 541-9.

Pavlik T, Majek O, Biichler T, et al. Trends in stage-specific
population-based survival of cancer patients in the Czech
Republic in the period 2000-2008. Cancer Epidemiol, 2014;
38, 28-34.

An L, Zheng RS, Zeng HM, et al. The survival of esophageal
cancer by subtype in China with comparison to the United
States. Int J Cancer, 2023; 152, 151-61.

Zeng HM, Chen WQ, Zheng RS, et al. Changing cancer survival
in China during 2003-15: a pooled analysis of 17 population-
based cancer registries. Lancet Glob Health, 2018; 6,
e555-67.

Mafra A, Bardot A, Charvat H, et al. Cancer survival in the
northwestern of Sdo Paulo State, Brazil: a population-based
study. Cancer Epidemiol, 2023; 83, 102339.

Afshar N, English DR, Thursfield V, et al. Differences in cancer
survival by sex: a population-based study using cancer
registry data. Cancer Causes Control, 2018; 29, 1059-69.
Gavin AT, Francisci S, Foschi R, et al. Oesophageal cancer
survival in Europe: a EUROCARE-4 study. Cancer Epidemiol,
2012; 36, 505-12.

Hemminki K, Tichanek F, Forsti A, et al. Survival in gastric and
esophageal cancers in the Nordic countries through a half
century. Cancer Med, 2023; 12, 10212-21.

Chen JG, Sankaranarayanan R, Shen ZC, et al. Population-
based cancer survival: an analysis of 16922 cases. Chin J
Oncol, 1998; 20, 202-6. (In Chinese)

Ding LL, Chen YS, Zhang YS, et al. Survival of esophageal
cancer 2001~2007 in Qidong. China Cancer, 2011; 20, 341-4.
(In Chinese)

Hiripi E, Jansen L, Gondos A, et al. Survival of stomach and
esophagus cancer patients in Germany in the early 21st
century. Acta Oncol, 2012; 51, 906-14.

Otterstatter MC, Brierley JD, De P, et al. Esophageal cancer in
Canada: trends according to morphology and anatomical
location. Can J Gastroenterol, 2012; 26, 723-7.

Al-Kaabi A, Baranov NS, van der Post RS, et al. Age-specific
incidence, treatment, and survival trends in esophageal
cancer: a Dutch population-based cohort study. Acta Oncol,
2022; 61, 545-52.

Lagergren J, Mattson F. Diverging trends in recent
population-based survival rates in oesophageal and gastric
cancer. PLoS One, 2012; 7, e41352.

58.

59.

60.

61.

62.

63.

64.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

Van Putten M, De Vos-Geelen J, Nieuwenhuijzen GAP, et al.
Long-term survival improvement in oesophageal cancer in
the Netherlands. Eur J Cancer, 2018; 94, 138-47.

Shin A, Won YJ, Jung HK, et al. Trends in incidence and
survival of esophageal cancer in Korea: analysis of the Korea
Central Cancer Registry Database. J Gastroenterol Hepatol,
2018; 33, 1961-8.

Siegel RL, Miller KD, Jemal A. Cancer statistics, 2017. CA
Cancer J Clin, 2017; 67, 7-30.

Zeng HM, Zheng RS, Guo YM, et al. Cancer survival in China,
2003-2005: a population-based study. Int J Cancer, 2015;
136, 1921-30.

Wei KR, Liang ZH, Li ZM. Net survival of major cancers in
Zhongshan City of Guangdong Province from 2003 to 2013.
China Cancer, 2020; 29, 103-7. (In Chinese)

Li HZ, Du LB, Li QL, et al. Cancer survival in Haining and
Jiashan cancer registry areas of Zhejiang Province. China
Cancer, 2020; 29, 14-21. (In Chinese)

Zhou Y, Xiang ZS, Ma JY, et al. Survival of cancer patients in
Fujian, Southeast China: a population-based cancer registry
study. Neoplasma, 2021; 68, 892-8.

Fu RY, Sun K, Wang XF, et al. Survival differences between
the USA and an urban population from China for all cancer
types and 20 individual cancers: a population-based study.
Lancet Reg Health West Pac, 2023; 37, 100799.

Chen LP and Xu Q. Analysis on morbidity and survival rate of
patients with cancers in a community of Shanghai. Chin J
Prev Contr Chron Dis, 2014; 22, 182-5. (In Chinese)

Cheng Y, Liu JH, Liao Q, et al. Population-based incidence,
mortality, and survival for gastrointestinal cancers during
2006-2016 in Wuhan, central China. Cancer Manag Res,
2019; 11, 9233-41.

Shah MA, Altorki N, Patel P, et al. Improving outcomes in
patients with oesophageal cancer. Nat Rev Clin Oncol, 2023;
20, 390-407.

Facciorusso A, Ferrusquia J, Muscatiello N. Lead time bias in
estimating survival outcomes. Gut, 2016; 65, 538-9.

Hong SR, Lee YY, Lee J, et al. Trends in Cancer Screening
Rates among Korean Men and Women: results of the Korean
National Cancer Screening Survey, 2004-2018. Cancer Res
Treat, 2021; 53, 330-8.

He J, Chen WQ, Li ZS, et al. China guideline for the screening,
early detection and early treatment of esophageal cancer
(2022, Beijing). Chin J Oncol, 2022; 44, 491-522. (In Chinese)
Wei WQ, Chen ZF, He YT, et al. Long-term follow-up of a
community assignment, one-time endoscopic screening
study of esophageal cancer in China. J Clin Oncol, 2015; 33,
1951-7.

Qu HT, Li Q, Hao L, et al. Esophageal cancer screening, early
detection and treatment: current insights and future
directions. World J Gastrointest Oncol, 2024; 16, 1180-91.
Chen YL, Yang CH, Li N, et al. Effects of population aging on
the mortality burden of related cancers in urban and rural
areas of China, 2004-2017: a population-based study. Cancer
Biol Med, 2022; 19, 696-706.

Thrumurthy SG, Chaudry MA, Thrumurthy SSD, et al.
Oesophageal cancer: risks, prevention, and diagnosis. BMJ,,
2019; 366, 14373.

Rubenstein JH, Omidvari AH, Lauren BN, et al. Endoscopic
screening  program  for  control of  esophageal
adenocarcinoma in varied populations: a comparative cost-
effectiveness analysis. Gastroenterology, 2022; 163, 163-73.
Smyth EC, Lagergren J, Fitzgerald RC, et al. Oesophageal
cancer. Nat Rev Dis Primers, 2017; 3, 17048.

Cancer Research UK. Screening for oesophageal cancer.
August 16, 2023 [2024-4-4]. https://www.cancerresearchuk.


https://doi.org/10.1016/S0140-6736(17)33326-3
https://doi.org/10.1016/S1470-2045(19)30456-5
https://doi.org/10.1093/annonc/mdr131
https://doi.org/10.1016/S0959-8049(98)00329-3
https://doi.org/10.1097/CEJ.0000000000000308
https://doi.org/10.1097/CEJ.0000000000000308
https://doi.org/10.1097/MEG.0000000000002540
https://doi.org/10.1097/MEG.0000000000002540
https://doi.org/10.1016/j.canep.2013.11.002
https://doi.org/10.1002/ijc.34232
https://doi.org/10.1016/S2214-109X(18)30127-X
https://doi.org/10.1016/j.canep.2023.102339
https://doi.org/10.1007/s10552-018-1079-z
https://doi.org/10.1016/j.canep.2012.07.009
https://doi.org/10.1002/cam4.5748
https://doi.org/10.3109/0284186X.2012.673732
https://doi.org/10.1155/2012/649108
https://doi.org/10.1080/0284186X.2021.2024878
https://doi.org/10.1371/journal.pone.0041352
https://doi.org/10.1016/j.ejca.2018.02.025
https://doi.org/10.1111/jgh.14289
https://doi.org/10.3322/caac.21387
https://doi.org/10.3322/caac.21387
https://doi.org/10.1002/ijc.29227
https://doi.org/10.4149/neo_2021_210203N168
https://doi.org/10.2147/CMAR.S209925
https://doi.org/10.1038/s41571-023-00757-y
https://doi.org/10.1136/gutjnl-2015-310199
https://doi.org/10.4143/crt.2020.263
https://doi.org/10.4143/crt.2020.263
https://doi.org/10.1200/JCO.2014.58.0423
https://doi.org/10.4251/wjgo.v16.i4.1180
https://doi.org/10.20892/j.issn.2095-3941.2021.0538
https://doi.org/10.20892/j.issn.2095-3941.2021.0538
https://doi.org/10.1053/j.gastro.2022.03.037
https://doi.org/10.1038/nrdp.2017.48

584

Biomed Environ Sci, 2025; 38(5): 571-584

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

org/about-cancer/oesophageal-cancer/getting-diagnosed/
screening.

Xi M, Yang YD, Zhang L, et al. Multi-institutional analysis of
recurrence and survival after neoadjuvant
chemoradiotherapy of esophageal cancer: impact of
histology on recurrence patterns and outcomes. Ann Surg,
2019; 269, 663-70.

Barbetta A, Sihag S, Nobel T, et al. Patterns and risk of
recurrence in patients with esophageal cancer with a
pathologic complete response after chemoradiotherapy
followed by surgery. J Thorac Cardiovasc Surg, 2019; 157,
1249-59. e5.

Deng HY, Wang ZQ, Wang YC, et al. Oesophageal
adenocarcinoma has a higher risk of lymph node metastasis
than squamous cell carcinoma: a propensity score-matched
study. Eur J Cardiothorac Surg, 2017; 52, 958-62.

Kou K, Baade PD, Gatton M, et al. Individual- and area-level
socioeconomic inequalities in esophageal cancer survival in
Shandong province, China: a multilevel analysis. Cancer
Epidemiol Biomarkers Prev, 2019; 28, 1427-34.
Erhunmwunsee L, Gulack BC, Rushing C, et al. Socioeconomic
status, not race, is associated with reduced survival in
esophagectomy patients. Ann Thorac Surg, 2017; 104,
234-44.

Darin-Mattsson A, Fors S, Kareholt I. Different indicators of
socioeconomic status and their relative importance as
determinants of health in old age. Int J Equity Health, 2017;
16, 173.

Wu CC, Chang CM, Hsu TW, et al. The effect of individual and
neighborhood socioeconomic status on esophageal cancer
survival in working-age patients in Taiwan. Medicine
(Baltimore), 2016; 95, e4140.

Bus P, Aarts MJ, Lemmens VEPP, et al. The effect of
socioeconomic status on staging and treatment decisions in
esophageal cancer. J Clin Gastroenterol, 2012; 46, 833-9.
Geng CX, Gudur AR, Radlinski M, et al. Socioeconomic
disparities affect outcomes in early-stage esophageal
adenocarcinoma: a SEER analysis. Clin Gastroenterol Hepatol,
2023; 21, 2797-806. e6.

Xie SH, Lagergren J. Social group disparities in the incidence
and prognosis of oesophageal cancer. United European

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

Gastroenterol J, 2018; 6, 343-8.

Yang CS, Chen XL. Research on esophageal cancer: with
personal perspectives from studies in China and Kenya. Int J
Cancer, 2021; 149, 264-76.

Morita M, Otsu H, Kawano H, et al. Gender differences in
prognosis after esophagectomy for esophageal cancer. Surg
Today, 2014; 44, 505-12.

Xiang ZF, Xiong HC, Hu DF, et al. Age-related sex disparities in
esophageal cancer survival: a population-based study in the
United States. Front Public Health, 2022; 10, 836914.
Mantziari S, Elliott JA, Markar SR, et al. Sex-related
differences in oncologic outcomes, operative complications
and health-related quality of life after curative-intent
oesophageal cancer treatment: multicentre retrospective
analysis. BJS Open, 2024; 8, zrae026.

Stabellini N, Chandar AK, Chak A, et al. Sex differences in
esophageal cancer overall and by histological subtype. Sci
Rep, 2022; 12, 5248.

Zhang GQ, Chen JL, Luo Y, et al. Menopausal hormone
therapy and women's health: an umbrella review. PLoS Med,
2021; 18, e1003731.

Chaar MKA, Godin A, Harmsen WS, et al. Determinants of
long-term survival decades after esophagectomy for
esophageal cancer. Ann Thorac Surg, 2023; 116, 1036-44.
Motoori M, Ito Y, Miyashiro I, et al. Impact of age on long-
term survival in patients with esophageal cancer who
underwent transthoracic esophagectomy. Oncology, 2019;
97, 149-54.

Mantziari S, Farinha HT, Bouygues V, et al. Esophageal cancer
in elderly patients, current treatment options and outcomes;
A systematic review and pooled analysis. Cancers (Basel),
2021; 13, 2104.

Rustgi AK, El-Serag HB. Esophageal carcinoma. N Engl J Med,
2014; 371, 2499-509.

Shaheen NJ, Falk GW, lyer PG, et al. ACG clinical guideline:
diagnosis and management of Barrett's esophagus. Am J
Gastroenterol, 2016; 111, 30-50; quiz 51.

Zhang N, Li YY, Chang X, et al. Long-term effectiveness of
one-time endoscopic screening for esophageal cancer: A
community-based study in rural China. Cancer, 2020; 126,
4511-20.


https://doi.org/10.1097/SLA.0000000000002670
https://doi.org/10.1093/ejcts/ezx222
https://doi.org/10.1158/1055-9965.EPI-19-0203
https://doi.org/10.1158/1055-9965.EPI-19-0203
https://doi.org/10.1016/j.athoracsur.2017.01.049
https://doi.org/10.1186/s12939-017-0670-3
https://doi.org/10.1097/MD.0000000000004140
https://doi.org/10.1097/MD.0000000000004140
https://doi.org/10.1097/MCG.0b013e31824e8ff8
https://doi.org/10.1177/2050640617751254
https://doi.org/10.1177/2050640617751254
https://doi.org/10.1002/ijc.33421
https://doi.org/10.1002/ijc.33421
https://doi.org/10.1007/s00595-013-0573-x
https://doi.org/10.1007/s00595-013-0573-x
https://doi.org/10.3389/fpubh.2022.836914
https://doi.org/10.1093/bjsopen/zrae026
https://doi.org/10.1038/s41598-022-09193-x
https://doi.org/10.1038/s41598-022-09193-x
https://doi.org/10.1371/journal.pmed.1003731
https://doi.org/10.1016/j.athoracsur.2023.05.033
https://doi.org/10.1159/000500604
https://doi.org/10.3390/cancers13092104
https://doi.org/10.1056/NEJMra1314530
https://doi.org/10.1002/cncr.33119

	INTRODUCTION
	METHODS
	Search Strategy and Selection Criteria
	Inclusion Criteria
	Exclusion Criteria
	Study Selection and Data Extraction
	Statistical Analyses

	RESULTS
	Global Patterns and Trends
	Survival by Sex
	Survival by Age Group
	Survival by Pathology and Stage
	Survival in China

	DISCUSSION
	CONCLUSION
	Funding
	Competing Interests
	Authors’ Contributions
	Data Sharing
	References

