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Background: Esophageal cancer (EC) remains a global health challenge due to its poor prognosis. China and the
United States of America (USA) represent two distinct epicenters of EC burden. Understanding the EC disparities
in these two countries is vital for tailoring prevention strategies, optimizing treatment, and enhancing outcomes

ﬁden_"tc?rsmoéna in both countries. Yet, there lacks a comprehensive comparison of EC characteristics between the two countries.
ospital-base:

SEER Methods: In this multicenter, retrospective hospital-based study, we enrolled primary EC patients who received
China their initial treatment at one of 23 hospitals in China during 2016-2017. Using electronic medical records and

cancer registration records, information on demographics, lifestyle, and clinicopathological characteristics (in-
cluding tumor site, pathology, stage, metastases, differentiation, and treatment) were collected. Additionally, we
compared these data with the clinicopathological information of invasive EC patients diagnosed in 2016-2017
from the Surveillance, Epidemiology, and End Results (SEER) database in the USA.

Results: A total of 6,658 EC patients in China and 8,555 EC patients in the USA were included finally. 85.5%
(n = 5,694) of EC were esophageal squamous cell carcinoma (ESCC) in China, while esophageal adenocarcinoma
(EAC) was prominent in the USA (58.9%, n = 5,041). Among EC patients with known staging, the proportion
of early stage was higher in China compared to the USA (48.3% vs. 30.5%). Among ESCC patients, early-stage
cases were higher in China than in the USA (49.8% vs. 31.8%), while among EAC patients, late-stage cases were
higher in China than in the USA (77.3% vs. 68.5%) (all P < 0.001). In China, EC mainly occurred in the middle
third (60.2%) of the esophagus, whereas in the USA, it was more common in the lower third (59.9%) of the
organ. Compared with EC patients with known metastatic status in the USA, China had fewer cases of lymph
node metastases (51.4% vs. 57.7%) and distant metastases (7.9% vs. 33.8%). Regarding treatment, China had
more surgical therapy (53.7% vs. 22.6%), less radiotherapy (35.6% vs. 53.3%), and less chemotherapy (46.7%
vs. 59.7%) compared to the USA.

Conclusions: This study reveals notable disparities in EC between China and the USA, encompassing epidemi-
ological, clinicopathological, and treatment dimensions. These findings provide insight for tailored strategies
addressing regional variations in clinicopathological and therapeutic characteristics.

the United States of America (USA), while the incidence is lower, EC,
especially the adenocarcinoma (EAC) subtype, is on the rise. Steep in-

1. Introduction

Despite advances in cancer management, esophageal cancer (EC)
continues to pose a significant challenge to global health, characterized
by poor prognosis and substantial geographical variations in incidence
and survival rates.!® Notably, China accounts for approximately 50%
of EC cases worldwide and bears the highest disease burden.” The in-
cidence of EC in China has been decreasing in recent years, possibly
benefiting from the promotion of screening programs.® Conversely, in
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cidence increases in EAC in highly developed countries are contrasted
with incidence declines in esophageal squamous cell carcinoma (ESCC)
in many parts of the world, which suggests an ongoing transition in epi-
demiological patterns.®!? EC tends to be diagnosed at advanced, often
incurable stages, and the prognosis remains poor, leading to low 5-year
age-standardized net survival rates of 10% to 30% in most countries
(30% in China and 19.9% in the USA).>:6:13,14
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China and the USA represent two distinct epicenters of EC burden,
each with unique demographic and lifestyle profiles.”'*> ESCC domi-
nates the histological landscape in China, largely attributed to dietary
habits, smoking, and consumption of hot beverages, while EAC, often
arising from Barrett’s esophagus, dominates the histological subtype in
the USA, with risk factors including gastroesophageal reflux, obesity,
and dietary habits. The differing pathological natures of ESCC and EAC
influence their clinical management, with treatment plans diverging sig-
nificantly, particularly in later stages.'®>'® Understanding these dispar-
ities is crucial for informing targeted prevention strategies, optimizing
treatment approaches, and improving patient outcomes in both coun-
tries. However, a comprehensive comparison of EC characteristics be-
tween China and the USA remains limited, necessitating a large-scale,
multicenter study to bridge this knowledge gap. By elucidating these fea-
tures, clinicians and policymakers can tailor interventions to address the
unique challenges posed by ESCC and EAC within their respective pop-
ulations. Moreover, this comparative analysis could serve as a blueprint
for other regions grappling with similar epidemiological patterns.

Therefore, this study aims to comprehensively compare the clini-
copathological features of EC patients in China and the USA, utilizing
multicenter retrospective data from Chinese hospitals and data from the
Surveillance, Epidemiology, and End Results (SEER) program. Endeav-
oring to bridge the knowledge gap by meticulously analyzing the sim-
ilarities and discrepancies in EC’s clinical and pathological landscapes
in China and the USA, it will contribute to a more nuanced understand-
ing of EC and foster the development of more effective, socio-economic
context-specific treatment, and management strategies.

2. Patients and methods
2.1. Study design and data source

2.1.1. Hospital-based patient selection in China

A retrospective hospital-based study was carried out and included
EC patients from 23 hospitals in 12 provinces (Anhui, Beijing, Guangxi,
Hebei, Henan, Heilongjiang, Hubei, Jiangsu, Liaoning, Qinghai, Shan-
dong, and Zhejiang) across 6 geographical regions (north, northeast,
northwest, east, central, and south) in China (Supplementary Table 1).
Using electronic medical records (EMR) at the individual level from the
local hospitals and cancer registration records from population-based
cancer registries, we identified all eligible cases diagnosed with EC be-
tween Jan 1, 2016, and Dec 31, 2017. For EC patients, the inclusion
criteria included (1) primary EC patients confirmed using pathological
examination; and (2) patients undergoing initial treatment at the in-
vestigative hospital without prior surgery, radiotherapy, or chemother-
apy at other institutions; the exclusion criteria included: (1) multi-
ple primary cancers, metastatic cancers, EC patients with in situ tu-
mors or epithelial neoplasia; (2) pathological diagnoses outside the pe-
riod of 2016-2017; and (3) EC patients who have received treatment
(surgery/radiotherapy/chemotherapy) at other hospitals. The third edi-
tion of the International Classification of Diseases for Oncology topog-
raphy was used for identifying EC (C15.0-C15.5, C15.8-C15.9).

The hospitals and areas were selected to ensure they were represen-
tative of the broader population in China. The rationale and criteria for
area and hospital selection were as follows:

(1) Geographical stratification and representation: The selection of
12 provinces from six distinct geographical regions across Main-
land China (2 in Northeast China, 2 in North China, 4 in East
China, 2 in Central China, 1 in South China, 1 in Northwest
China) was based on their geographic distribution and population
density. This approach ensured broad national representation in
our sample, reflecting the epidemiological characteristics of EC.
Criteria for county/city selection within the 12 provinces: a)
Each selected area had been conducting population-based can-
cer registration for over five years, ensuring adequate data accu-

(2)
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mulation. b) The quality of the population-based cancer registry
data from these areas was certified by the International Agency
for Research on Cancer (IARC) and the National Central Can-
cer Registry (NCCR), guaranteeing data reliability and validity.
c) These areas had established death surveillance systems and
cancer follow-up systems for more than five years, enabling con-
tinuous monitoring of cancer patients. d) The population-based
cancer registries in these areas possessed both the capability and
willingness to conduct hospital-based cancer registration, which
facilitated comprehensive data collection.

Hospital selection rationale: Given that most cancer patients typ-
ically seek treatment at specialized or large general hospitals, we
invited the largest such hospital within each of the 23 chosen ar-
eas to participate. Selected hospitals were required to have Elec-
tronic Medical Records and Health Information Systems in place
to ensure accurate, efficient, and complete information gathering.
If the largest specialized cancer hospital/general hospital lacked
either the capacity or willingness to carry out hospital-based can-
cer registration, the second-largest hospital was chosen instead.

@3

=

2.1.2. SEER database in the USA

For data from the USA, we obtained information on EC patients in
the USA from 18 registries in the SEER database (2019 submission data)
covering 27.8% of the USA population.!” The SEER program is a com-
prehensive source of population-based information in the USA. To gen-
erate a case listing, SEER*Stat (version 8.3.8) was employed. For EC
patients, the inclusion criteria included (1) primary site: esophagus, be-
havior code ICD-0O-3: malignant; and (2) EC patients diagnosed between
2016 and 2017; the exclusion criteria included: (1) multiple primary
cancers or metastatic cancers; (2) pathological diagnoses outside the
period of 2016-2017; and (3) EC cases with in situ tumors.

2.2. Data extraction and synthesis

2.2.1. Sociodemographic characteristics

Sociodemographic characteristics extracted in the hospital-based
survey in China included area of residence, hospital type, hospital level,
name, age at diagnosis, sex, height, weight, medical insurance coverage,
smoking history, alcohol drinking history, family history of any cancer,
and family history of EC. Demographic characteristics of age at diagno-
sis and sex of EC patients were extracted in the SEER database.

2.2.2. Clinicopathological and treatment characteristics

To ensure compatibility and comparability between the SEER dataset
and the Chinese hospital records, standardized extraction forms were
used to collect essential clinicopathological and treatment variables
both in hospital-based survey and SEER database. Clinicopathologi-
cal characteristics were documented, such as tumor site, tumour-node-
metastasis (TNM) stage: extent of primary tumor stage (T stage), re-
gional lymph node spread (N stage), presence of distant metastases (M
stage), disease stage (I-IV), pathological type [ESCC, EAC, or esophageal
adenosquamous carcinoma (EASC)], and differentiation status/grade.
Furthermore, therapeutic information, involving surgical treatment, ra-
diotherapy, and chemotherapy was also collected.

It is worth noting that the SEER database staging variables I-IV were
directly downloaded; nonetheless, because of the insufficient uniformity
and consistency of staging information recorded in China, it was neces-
sary to perform a transformation and reorganization of these data before
they could be appropriately utilized or compared. The detailed staging
process is shown in Supplementary Fig. 1. The abstraction took place
at least one year after discharge to ensure the complete and accurate
stage at the time of diagnosis and first-course treatment information in
the hospital. The TNM staging system maintained by the American Joint
Committee on Cancer (AJCC) was used for staging abstraction.'® Stages
I and II were defined as early-stage, and stages III and IV were defined
as late-stage.
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Table 1
Demographic and clinical characteristics of EC patients in China and the USA.
China USA P value
No. (%) No. (%)

All 6,658 (100.0) 8,555 (100.0)

Age at diagnosis, years < 0.001
<55 865 (13.0) 911 (10.6)
55-64 2,345 (35.2) 2,307 (27.0)
65-74 2,555 (38.4) 2,829 (33.1)
>75 893 (13.4) 2,508 (29.3)

Sex < 0.001
Male 4,954 (74.4) 6,702 (78.3)
Female 1,704 (25.6) 1,853 (21.7)

AJCC TNM stage < 0.001
I 864 (13.0) 934 (10.9)
I 1,382 (20.8) 1,129 (13.2)
111 1,920 (28.8) 1,996 (23.3)
v 484 (7.3) 2,696 (31.5)
Unknown 2,008 (30.2) 1,800 (21.0)

T stage < 0.001
T1 805 (12.1) 989 (11.6)
T2 804 (12.1) 787 (9.2)
T3 2,174 (32.7) 2,631 (30.8)
T4 666 (10.0) 660 (7.7)
Unknown 2,209 (33.2) 3,488 (40.8)

N stage < 0.001
NO 2,186 (32.8) 2,961 (34.6)
N1 1,550 (23.3) 2,558 (29.9)
N2 550 (8.3) 1,048 (12.3)
N3 214 (3.2) 432 (5.0)
Unknown 2,158 (32.4) 1,556 (18.2)

M stage < 0.001
MO 4,904 (73.7) 5,244 (61.3)
M1 423 (6.4) 2,682 (31.4)
Unknown 1,331 (20.0) 629 (7.4)

Pathological type < 0.001
ESCC 5,694 (85.5) 2,541 (29.7)
EAC 180 (2.7) 5,041 (58.9)
EASC 53 (0.8) 47 (0.5)
Others 142 (2.1) 926 (10.8)
Unknown 589 (8.8) 0 (0.0)

Site < 0.001
Upper third of esophagus 613 (9.2) 620 (7.2)
Middle third of esophagus 4,005 (60.2) 1,438 (16.8)
Lower third of esophagus 1,090 (16.4) 5,124 (59.9)
Overlapping lesion of esophagus 337 (5.1) 395 (4.6)
Unknown 613 (9.2) 978 (11.4)

Differentiation status < 0.001
Well differentiated 255 (3.8) 374 (4.4)
Moderately differentiated 1,600 (24.0) 2,683 (31.4)
Poorly/Undifferentiated 1,343 (20.2) 3,301 (38.6)
Unknown 3,460 (52.0) 2,197 (25.7)

Surgery < 0.001
No 3,031 (45.5) 6,277 (73.4)
Yes 3,574 (53.7) 1,936 (22.6)
Unknown 53(0.8) 342 (4.0)

Abbreviations: AJCC, American Joint Committee on Cancer; EAC, esophageal adenocarcinoma; EASC, esophageal adenosquamous carcinoma; EC, esophageal

cancer; ESCC, esophageal squamous cell carcinoma; TNM, tumour-node-metastasis.

2.3. Quality control

The rationale and criteria for province and hospital selection were
formulated to ensure representativeness and consistency. A standard-
ized study protocol was established to ensure integrity and accuracy,
including data structure, data contents, abstracting methods, staging cri-
teria, and file transmission procedures. The management team gathered
on-site registrars and personnel from multiple centers for unified and
comprehensive training (including the rationale of abstracting, coding,
and staging), ensuring consistency in data collection across various in-
vestigation centers. To assess data quality, it was attempted to carry out
a strict set of quality control measures, which involved adherence to the
protocol and logical checks.

The EMR systems from which we extracted data are subject to regular
quality control checks and audits within the participating hospitals. The
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data extraction process was performed under the supervision of experi-
enced research personnel who are familiar with the structure and con-
tent of these EMRs. Furthermore, to assess inter-rater reliability, a sub-
set of the data was independently reviewed by at least two researchers,
with discrepancies resolved through discussions and consensus among
the research team. In addition to this, we employed rigorous data vali-
dation procedures, including cross-checking key variables between mul-
tiple sources where possible, such as comparing questionnaire responses
against corresponding medical records. We scrutinized the consistency
of variable combinations for all submitted records. Any discrepancies
or missing information were followed up with the respective hospitals
or healthcare facilities to ensure data integrity. A detailed quality con-
trol report was provided to each registry, along with a request to correct
any erroneous data. Subsequently, any resubmitted data were rechecked
using the same rigorous procedures. Overall, these measures were im-
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Fig. 1. Clinicopathological comparisons of esophageal cancer patients between China and the USA. (A) Age and sex. (B) Stage. (C) Pathological type, site and
differentiation status. * indicates statistically significant differences between China and the USA in each clinicopathological feature. AJCC, American Joint Committee
on Cancer; EAC, Esophageal adenocarcinoma; EASC, Esophageal adenosquamous carcinoma; ESCC, Esophageal squamous cell carcinoma; TNM, Tumour-Node-

Metastasis.

plemented to enhance the accuracy and reliability of the collected data

and to minimize potential sources of bias or error.

2.4. Statistical analysis

Absolute frequency and percentage were presented for categorical
variables. We presented the internal composition of pathological char-
acteristics and treatment modalities, while also reanalyzing the data af-
ter excluding the unknown categories. The chi-squared test or Fisher’s
exact test was applied to compare the clinicopathological characteristics
and treatment between China and the USA. Data management, program-
ming, and analyses were carried out using SAS 9.4 (SAS Institute Inc.,
Cary, NC, USA). All tests of significance were two-tailed, and P < 0.05
was considered statistically significant.
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3. Results

3.1. Sociodemographic characteristics of EC patients in China and the USA

The included 23 hospitals in China submitted a total of 6,693 patient
records. We excluded patients diagnosed with in situ tumors (n = 19) and
epithelial neoplasia (n = 16). A total of 6,658 EC patients were included
finally in China, with a mean age of 64.84 years. 4,284 (64.3%) resided
in urban areas, and 4,954 (74.4%) were males. 8,555 EC records were
collected from SEER in the USA. The proportion of EC patients diagnosed
at 65 to 74 years was highest in China and the USA. Younger (age at
diagnosis <55 years) EC patients were diagnosed in China than in the
USA (13.0% vs. 10.6%, P < 0.001). The proportion of EC in males was
higher than that in females in both countries. The percentage of males

was higher in the USA compared to that in China (78.3% vs. 74.4%)
(Table 1).
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Fig. 2. Stage distribution at diagnosis of esophageal squamous cell carcinoma and adenocarcinoma between China and the USA. (A) Squamous cell carcinoma. (B)

Adenocarcinoma. USA, United States of America.

3.2. Clinicopathological comparisons of EC patients in China and the USA

It was observed that ESCC accounted for the majority of EC cases in
China (85.5%, n = 5,694), whereas EAC was more prevalent in the USA
(58.9%, n = 5,041) (P < 0.001). Among Chinese EC patients, 33.8%
were diagnosed at an early stage (stage I: 13.0%, stage IL: 20.8%),
36.1% at a late stage (stage III: 28.8%, stage IV: 7.3%), and 30.2% had
an unknown stage. A significantly higher proportion of older patients
(over 65 years) was observed in the unstaged group compared to those
with known stages. Furthermore, a substantial majority of patients with
known stages (70.7%) received surgical treatment, contrasting with the
much lower rate in the unstaged group (14.3%). Conversely, the un-
staged group had a notably higher proportion of patients receiving ra-
diation therapy (50.6%) compared to those with known stages (29.1%),
all with statistically significant differences (P < 0.001) (Table 1, Sup-
plementary Table 2). As illustrated in Fig. 1A, individuals in China were
typically diagnosed with EC at a younger age than in the USA. As shown
in Fig. 1B, earlier stages were more frequently identified among EC pa-
tients with known stages in China compared to the USA (48.3% vs.
30.5%, P < 0.001). Less presence of lymph node and distant metas-
tases was detected among EC cases with known metastatic status in
China than in the USA (51.4% vs. 57.7%, 7.9% vs. 33.8%, respectively;
all P < 0.001). Moreover, the data revealed that EC occurrence tended
to concentrate in the middle third of the esophagus in China (60.2%),
whereas in the USA, it was predominantly located in the lower third of
the esophagus (59.9%) (P < 0.001) (Fig. 1C).

The comparison of stages for ESCC patients exhibited a higher pro-
portion of early-stage diagnoses in China relative to the USA (49.8%
vs. 31.8%, P < 0.001). Additionally, the corresponding proportions of
stages I, II, and III ESCC were consistently higher in China versus those
in the USA (P < 0.001) (Fig. 2A). However, for EAC patients, the pro-
portion of late-stage diagnoses was significantly higher in China versus
that in the USA (77.3% vs. 68.5%, P < 0.001). Among EAC cases, the
proportion of stage III was significantly higher in China versus that in
the USA (59.9% vs. 26.2%), while the proportion of stage IV was lower
in China versus that in the USA (17.4% vs. 42.3%) (Fig. 2B).

3.3. Comparisons of treatments for EC cases in China and the USA

Fig. 3A illustrates that the proportion of EC cases receiving surgery in
China was significantly higher versus that in the USA (53.7% vs. 22.6%,
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P < 0.001). Additionally, the proportion of surgical treatment for EC
patients with early-stage diagnoses in China was significantly higher
versus that in the USA (87.3% at stage I and 86.1% at stage II in China
vs. 59.5% at stage I and 34.6% at stage II in the USA) (P < 0.001). The
study also found that the proportions of surgical treatment for ESCC
(56.9% vs. 13.1%), EAC (54.4% vs. 29.5%), and EASC (79.2% vs. 17.0%)
patients in China were consistently higher versus those in the USA (all
P < 0.001).

In contrast, the study revealed that the proportions of radiotherapy
(35.6% vs. 53.3%, P < 0.001) and chemotherapy (46.7% vs. 59.7%,
P < 0.001) in China were significantly lower versus those in the USA.
These findings were consistent across ESCC, EAC, and EASC. Addition-
ally, the proportions of radiation and chemotherapy for EC cases with
early-stage diagnoses in China were significantly lower versus those
in the USA (P < 0.001). In the USA, the proportions of radiation and
chemotherapy were high in stages II (85.0% and 82.1%) and III (84.2%
and 85.8%) (Fig. 3B-3C). Furthermore, we found targeted therapy was
not commonly used in China (Fig. 3D).

4. Discussion

Our study for the first time provides the most updated and com-
prehensive information on the clinicopathological and therapeutic in-
formation of EC in China, which represents the latest and largest ef-
fort by the National Cancer Center of China regarding the diagnos-
tic and therapeutic status of EC in China. Disparities in clinicopatho-
logical features between China (earlier stage, less lymph node metas-
tasis and distant metastasis, moderate differentiation, frequent occur-
rence in the middle third of the esophagus, more surgical therapy, and
less radiotherapy and chemotherapy) and the USA (poor differentia-
tion/undifferentiation, more common occurrence in the lower third of
the esophagus, less surgery, and more radiotherapy and chemotherapy)
existed. This research stands as a pioneering and extensive multicenter
endeavor, bridging the comparative knowledge gap in EC’s clinical and
pathological landscapes in China and the USA, promoting the develop-
ment of more effective treatment and management strategies relevant to
socioeconomic backgrounds. Our findings not only enriched the under-
standing of clinicopathological and therapeutic profiles of hospitalized
EC patients in China and serve as a foundational informational resource
for the Chinese government’s cancer statistics, but also benefit numer-
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Fig. 3. Comparisons of treatment approaches between China and the USA, by stage and pathological type. (A) Comparison of surgery between China and the USA,
by stage and pathological type. (B) Comparison of radiation between China and the USA, by stage and pathological type. (C) Comparison of chemotherapy between
China and the USA, by stage and pathological type. (D) Targeted therapy in China, by stage and pathological type. AJCC, American Joint Committee on Cancer;

EAC, esophageal adenocarcinoma; EASC, esophageal adenosquamous carcinoma; ESCC, esophageal squamous cell carcinoma; TNM, tumour-node-metastasis; USA,
United States of America.
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ous medical practitioners engaged in clinical practice and furnish critical
insights for decision-making in EC prevention and control strategies.

4.1. Factors influencing the incidence, diagnosis, and treatment of EC

Disparities in the incidence, diagnosis, and treatment of EC may arise
from multifaceted factors, such as lifestyle, environmental exposures,
genetic predispositions, healthcare infrastructure, screening programs,
and treatment guidelines. Understanding these variations is crucial for
devising targeted interventions and improving patient outcomes.

Lifestyle, environmental and genetic factors: ESCC predominance in
China may be linked to lifestyles such as tobacco smoking, heavy alcohol
consumption, and the consumption of hot beverages and food at high
temperatures, all of which are known risk factors for ESCC. Conversely,
the prominence of EAC in the USA could be associated with factors like
obesity and diets rich in processed foods and fats.'%!? Environmental
elements such as mineral or nutrition deficiencies (selenium/vitamin
E/beta-carotene) in certain high-incidence areas of China may indirectly
influence the occurrence of EC.!° The potential effect of ethnicity and
genetic differences between populations residing in the USA and China
might lead to differences in the outcomes investigated and compared. A
key factor contributing to the elevated risk of ESCC in Chinese and other
Asian populations is the higher occurrence of germline mutations in the
NFE2L2 gene, which is three times higher compared to the Caucasian
population in the USA.?° Besides, distinct mutational patterns and driver
genes in ESCC and EAC were identified at both genomic and epige-
nomic levels.?! Several gene mutations and mutational signatures are
correlated with the overall survival of patients. ESCC individuals pos-
itive for signature 16-like mutational profile had a significantly worse
survival rate.?! Uncovering genetic differences among various ethnici-
ties lays the foundation for the personalized prevention, screening, and
early diagnosis of EC. Additionally, targeted therapeutic drugs focusing
on genes will offer more opportunities for curing EC patients.

Differences in screening programs: China’s higher proportion of
early-stage cases might reflect the effectiveness of screening initiatives
or extensive primary healthcare networks, which could be bolstered
by government-sponsored screening campaigns.?? In high-incidence re-
gions of EC in China, such as Linzhou city, Cixian county, and Linqu
county, large-scale endoscopic screening programs have been imple-
mented. These included the Cancer Screening Program in Rural Ar-
eas (since 2005), the Cancer Screening Program in the Huai River Ar-
eas (since 2009), the Cancer Screening Program in Urban Areas (since
2012), and the National Cohort of Esophageal Cancer (since 2016).%?
These screening efforts have led to significant reductions in EC incidence
(decreased by 19%) and mortality (decreased by 18%), improvements
in 5-year survival (increased from 20.9% in 2003-2005 to 30.3% in
2012-2015),'? and confirmed cost-effectiveness.®>?3-2> Japan and South
Korea have also established nationwide endoscopic screening programs
that have proven effective in reducing mortality rates for EC and gastric
cancer.?® In contrast, screening for EC in the USA has not been widely
adopted due to the lower incidence of the disease, making it less fea-
sible. The USA primarily focuses on endoscopic surveillance for high-
risk populations, such as those with Barrett’s esophagus, resulting in
potentially lower early detection rates. This disparity in screening prac-
tices between the USA and Asian countries like China, Japan, and Ko-
rea—where stage distribution for EC is more favorable—may partially
explain the observed differences in survival outcomes.?”

Difference in treatment guidelines, medical practices and patients’
choice: Variations in treatment protocols between China and the USA
may stem from differences in healthcare systems, availability of re-
sources, and cultural factors. One possible explanation for the higher uti-
lization of surgery in China is the prevalence of endoscopic procedures
that may include simultaneous surgical intervention. Endoscopic tech-
niques, such as endoscopic mucosal resection (EMR) or endoscopic sub-
mucosal dissection (ESD), allow for the minimally invasive removal of
early-stage esophageal cancers without the need for invasive surgery.'®
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In comparison, a higher prevalence of late-stage cases in the USA may fa-
vor non-surgical approaches such as chemotherapy, radiation therapy,
and neoadjuvant treatments.'® Moreover, patients’ preferences play a
pivotal role in treatment decision-making. Cultural attitudes towards
healthcare, trust in medical professionals, and individual beliefs in treat-
ment efficacy and side effects, and socioeconomic factors may shape
patients’ decisions regarding therapy. In China, where there might be
a stronger deference to medical authority, patients may be more in-
clined to follow physicians’ recommendations, including surgical inter-
ventions. In the USA, patients might prioritize shared decision-making,
weighing treatment options against their perceived impact on their
lifestyle and well-being.

4.2. Reasons for a high proportion of unknown stage in China

Compared with the USA, patients in China had a higher proportion of
unknown-stage in this study. The missing TNM classifications can be at-
tributed to several underlying factors.?8-2° First, despite more than half
of these patients undergoing surgery, historical data collection meth-
ods might not have consistently recorded TNM stages due to variations
in documentation practices across different institutions or over time.
Additionally, while China has made strides towards aligning with inter-
national standards in cancer treatment, differences in the implementa-
tion of standardized diagnoses and treatments, and potential differences
in physician training and clinical practice standards could impact stan-
dardized diagnoses and tumor staging. While surgical intervention was
performed, the pathological staging could have been inconclusive due
to incomplete resection specimens or insufficient lymph node sampling,
which are essential for accurate TNM categorization. Third, the estab-
lishment and improvement of comprehensive and accurate tumor regis-
tration and reporting systems take time. The maturity and completeness
of such systems would impact the thorough collection and analysis of
tumor staging information. This analysis vividly points to the current
status quo in China regarding the collection and analysis of tumor stag-
ing information, as well as highlighting the need for us to make greater
efforts.

Our study has some limitations. First, being hospital-based research,
the findings might not be fully generalizable to the entire EC popula-
tion in China, even though we covered various geographic and socioe-
conomic population groups in the country. Second, this study was obser-
vational and retrospective in nature, and the historical data collection
methods might not have consistently recorded TNM stages. Third, the
high proportion of unknown stage cases in the analysis may introduce
bias in our results. Despite implementing a standardized study protocol
for stage abstracting and conducting various training programs to en-
sure data quality, non-differential misclassification might still exist, in-
troducing measurement error into the results. More efforts are required
in China to gather population-based data regarding the stage at diag-
nosis.? Fourth, we lacked access to detailed screening information at
the individual level, thereby limiting our ability to assess the screen-
ing’s impact on stage migration. Therefore, it is essential to keep these
limitations in mind when interpreting the findings of this study.

5. Conclusion

In conclusion, this study uncovers striking disparities in EC between
China and the USA, encompassing epidemiological, clinicopathological,
and treatment dimensions. These findings offer valuable insights into re-
gional variations in EC characteristics, informing the need for tailored,
context-specific prevention, diagnosis, and treatment strategies in both
countries. Future research should capitalize on these findings, delving
into the root causes of these disparities and developing targeted inter-
ventions aimed at reducing the global burden of EC and improving pa-
tient outcomes. By fostering international collaboration and knowledge
exchange, we can accelerate progress in EC research and ultimately en-
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hance the lives of millions affected by this devastating disease world-
wide.
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