& frontiers | Frontiers in Oncology

‘ @ Check for updates

OPEN ACCESS

EDITED BY

Harushi Udagawa,
Toranomon Hospital Kajigaya,
Japan

REVIEWED BY

Satoru Motoyama,

Akita Red Cross Hospital, Japan
Xi Yang,

Fudan University, China

Justine Lequesne,

Centre Francois Baclesse, France

*CORRESPONDENCE
Min Zhang
sallyzhangmin@126.com

These authors have contributed
equally to this work

SPECIALTY SECTION

This article was submitted to
Gastrointestinal Cancers: Gastric and
Esophageal Cancers,

a section of the journal

Frontiers in Oncology

RECEIVED 23 August 2022
ACCEPTED 06 December 2022
PUBLISHED 04 January 2023

CITATION
Yang J, Liu Q, Bai Y, Zhao H, He T,
Zhao Z, Huang M, Jiang M, Zhang R
and Zhang M (2023) Prognostic value
of lymph node micrometastasis in
esophageal cancer: A systematic
review and meta-analysis.

Front. Oncol. 12:1025855.

doi: 10.3389/fonc.2022.1025855

COPYRIGHT

© 2023 Yang, Liu, Bai, Zhao, He, Zhao,
Huang, Jiang, Zhang and Zhang. This is
an open-access article distributed under
the terms of the Creative Commons
Attribution License (CC BY). The use,
distribution or reproduction in other
forums is permitted, provided the
original author(s) and the copyright
owner(s) are credited and that the
original publication in this journal is
cited, in accordance with accepted
academic practice. No use,
distribution or reproduction is
permitted which does not comply with
these terms.

Frontiers in Oncology

TYPE Systematic Review
PUBLISHED 04 January 2023
D01 10.3389/fonc.2022.1025855

Prognostic value of lymph node
micrometastasis in esophageal
cancer: A systematic review and
meta-analysis

Jing Yang™**!, Qiangian Liu***, Yuping Bai***, Haitong Zhao?,

123

Tingting He'*?, Ziru Zhao*?, Min Huang**>,
Mengyuan Jiang***, Rui Zhang™** and Min Zhang"**

1School of Basic Medicine, Gansu University of Traditional Chinese Medicine, Lanzhou,

Gansu, China, 2Department of Pathology, Gansu Provincial Hospital, Lanzhou, Gansu, China,
sDepartment of Pathology, The 940th Hospital of Joint Logistics Support Force of Chinese People s
Liberation Army, Lanzhou, China, “The Department of Pathology, Hainan Provincial Hospital, Haikou,
Hainan, China, sEvidence Based Social Science Research Center, School of Public Health, Lanzhou
University, Lanzhou, China

Objective: Whether lymph node micrometastasis (LNM) increases the risk in
esophageal cancer patients remains controversial. We conducted a systematic
review and meta-analysis to explore the prognosis value of LNM in esophageal
cancer patients.

Methods: Two reviewers independently searched electronic databases,
including PubMed, Embase, and the Cochrane Library, for eligible citations
until February 2022. We calculated pooled estimates of the hazards ratio with a
random-effects model. The certainty of evidence was determined by the Grade
of Recommendations Assessment, Development, and Evaluation (GRADE)
method. A sensitivity analysis was performed to assess the stability.
Publication bias was assessed using funnel plots and Egger's test. We also
performed subgroup analysis to explore the source of heterogeneity.

Results: A total of 16 studies, with 1,652 patients, were included. The overall
survival (OS) was significantly increased with LNM negativity compared with
LNM positivity (HR 1.95; 95% Cl, 1.53-2.49; P < 0.001; /2 = 0.0%, P = 0.930;
certainty of evidence: low). Relapse-free survival (RFS) was significantly
increased with LNM negativity compared with LNM positivity (HR 3.39; 95%
Cl, 1.87-6.16; P < 0.001; /I = 50.18%, P = 0.060; certainty of evidence:
moderate). No significant difference was observed in recurrence between the
two groups (certainty of evidence: low). Sensitivity analysis revealed a stable
trend. In addition, the funnel plot and Egger’s test did not show significant
publication bias.

01 frontiersin.org


https://www.frontiersin.org/articles/10.3389/fonc.2022.1025855/full
https://www.frontiersin.org/articles/10.3389/fonc.2022.1025855/full
https://www.frontiersin.org/articles/10.3389/fonc.2022.1025855/full
https://www.frontiersin.org/articles/10.3389/fonc.2022.1025855/full
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org
http://crossmark.crossref.org/dialog/?doi=10.3389/fonc.2022.1025855&domain=pdf&date_stamp=2023-01-04
mailto:sallyzhangmin@126.com
https://doi.org/10.3389/fonc.2022.1025855
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/oncology#editorial-board
https://www.frontiersin.org/journals/oncology#editorial-board
https://doi.org/10.3389/fonc.2022.1025855
https://www.frontiersin.org/journals/oncology

Yang et al.

10.3389/fonc.2022.1025855

Conclusion: LNM positivity worsens the prognosis in esophageal cancer, and
the evidence for RFS is moderate. Future relevant high-quality studies are
warranted to validate our results further and provide a reference for guidelines.

Systematic review registration: https://www.crd.york.ac.uk/prospero,
identifier (CRD42022321768).
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1 Introduction

The occurrence of esophageal cancer has increased in the
Western world over the past few years and is expected to further
rise (1, 2). Despite improvements in diagnostic methods and
treatment, many patients are at the risk of recurrence post-
surgery. Recurrence is likely to be associated with lymph node
involvement as this is the strongest prognostic factor in
esophageal cancer, with a 5-year survival rate in patients with
pN3 ranging from 2% to 17% and that in patients with pNO (no
lymph node metastasis) being up to 83% (3). Lymph node
micrometastasis (LNM) can be detected in the pNO stage. In
the presence of LNM, the 5-year survival rate for patients with
esophageal cancer varies from less than 1% to 30% (4).
Therefore, LNM may be a good survival predictor.

LNM is challenging to identify with certainty by
routine Hematoxylin and Eosin (HE) staining. However,
immunohistochemical (IHC) staining for cytokeratin can
highlight small tumor cells, making them more easily detectable.
A previous study (5) has reported that patients with LNM had
significantly lower disease-free survival rates than those with
negative lymph node metastasis in esophageal cancer. Another
study (6) has reported that patients with LNM have a higher local
recurrence rate than those without LNM. Another study (7)
performed multivariate cox regression analysis, which showed
that LNM was an independent prognostic factor for 5-year
relapse-free survival (RFS) rate; however, no statistical differences
were found in the 5-year overall survival (OS) rate between patients
with LNM and those without LNM. It has been reported (8) that
patients with LNM have significantly lower disease-free survival
rates, indicating a worse prognosis. Although LNM has been
evaluated in esophageal cancer, it is not included in TNM staging
of esophageal cancer because there are no vital pieces of evidence
indicating that LNM has a negative prognostic impact on
esophageal cancer (9).

Nonetheless, Union for International Cancer Control
(UICC) and American Joint Committee on Cancer (AJCC) are
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watchful toward LNM (10, 11). Moreover, there is no meta-
analysis quantifying the value of LNM in the prognosis of
esophageal cancer. Therefore, we have performed this meta-
analysis to assess the prognostic value of LNM in patients with
esophageal cancer.

2 Methods
2.1 Data sources and search strategy

This meta-analysis was reported following the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) Statement (12). The study has been registered at
the International Prospective Register of Systematic Reviews
(PROSPERO) (CRD42022321768) (13).

We searched for eligible studies in the electronic databases
PubMed, Embase, and the Cochrane Library up to February 2022.
We used the following combined text and MeSH terms:
“Esophageal Neoplasms” and “Neoplasm Micrometastasis”. The
complete literature search strategy for PubMed is provided in
Supplementary Appendices 1. We also conducted a manual search
using the reference lists of critical articles published in English.

2.2 Study selection and data extraction

The articles included in the analysis were selected based on
the following eligibility criteria: (1) all patients were diagnosed
with esophageal cancer and (2) studies included information on
the prognostic value of LNM in esophageal cancer. Articles were
excluded from the analysis if (1) they were not presented in
English or Chinese; (2) they were review articles, meta-analyses,
or conference abstracts; and (3) they did not include the
available data.

Two independent investigators (JY and QQL) reviewed all
relevant and eligible literature using standardized data-
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extraction forms. Disagreements were solved by consulting with
a third investigator (MZ). The following data from each selected
article: author names, year of publication, country/region, study
design, total number of participants, age, sex, clinical outcomes,
effect size with 95% CI, follow-up duration, and drop-out
percentage were extracted.

2.3 Assessment of study quality

To assess the quality of each included study, two authors
independently assessed the risk of bias using Quality In
Prognosis Studies (QUIPS) tool (14). The studies were finally
evaluated as “high risk of bias,” “moderate risk of bias,” and “low
risk of bias”. The QUIPS tool included six crucial areas to
evaluate validity and bias in studies of prognostic factors,
including participation, attrition, measurement of prognostic
factors, outcomes, confounding factors, statistical analysis,
and reporting.

2.4 Assessment of quality of evidence

The certainty of evidence was determined following the
Grade of Recommendations Assessment, Development and
Evaluation (GRADE) method (15, 16). The assessment of
evidence quality was based on five aspects: limitations,
inconsistencies, indirectness, inaccuracies, and publication
bias. The evidence quality of each outcome was rated as
“high,” “moderate,” “low,” and “very low”.

2.5 Study outcomes

We assessed the effect of the prognostic value of LNM in
esophageal cancer on three outcomes: OS, RFS, and recurrence.
In five of the included studies (5, 8, 17-19), disease-free survival
was regarded as RFS because they have the same definition.

2.6 Statistical analyses

All statistical analyses were performed using Stata (version
16.0). We calculated pooled estimates of the hazards ratio (HR)
and odds ratio (OR) with a random-effects model (Dersimonian-
Laird method). In the included articles (6, 20, 21), the HR of OS
was transformed by a survival curve (22). The I statistic and P-
value of Cochrane’s Q test were used to assess the heterogeneity of
effects, with I> = 25%-50% indicating mild, 50%-75% indicating
moderate, and >75% indicating severe heterogeneity (23, 24).

We specified subgroups to explore the source of
heterogeneity. Several subgroups were also analyzed, including
study design, which was divided into retrospective, prospective,
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and RCT; region, which was divided into Asia and non-Asia;
antibody type, which was divided into Ber-EP4 and AE1/AE3;
follow-up duration, which was divided into less than five years
and more than five years; tumor type, which was divided into
squamous cell carcinoma (SCC) and esophageal
adenocarcinoma (EAC); pN status, which was divided into pN
+ (studies including LNM in pN+ patients) and pNO (studies
restricted to LNM in pNO patients); single-center/multicenter
studies; and univariate/multivariate analysis.

A P-value < 0.05 indicated statistical significance. In
addition, we assessed asymmetry using funnel plots and
Egger’s test and defined significant publication bias if P value
is <0.05. Finally, we conducted sensitivity analyses to evaluate
the stability of the results. Sensitivity analysis was conducted for
all studies except three wherein the HRs were transformed by a
survival curve to verify the stability of our results (6, 20, 21).

3 Results

3.1 Study selection and baseline
characteristics

Of the 540 studies identified in our analysis, and 495
abstracts were retrieved and reviewed for possible inclusion
after removing duplicates. Subsequently, 45 full-text
manuscripts were assessed for eligibility, from which 29 did
not meet the inclusion criteria and were excluded. Accordingly,
only 16 studies including 1,652 patients were included (5-7, 17-
21, 25-32) (Figure 1). The study characteristics and baseline

[Records identified through

[database searching (n =523) IThe reference lists of relevant
Pubmed (n=186); Cochrane larticles were reviewed(n=17)
[Library (n=17) ; Embase (n=320)|

i

—J
Records after duplicates removed
— (n=357)
0
(S Records d
(n=357) 312 excluded for these reasons:
Not related to the topic(n=262)

() Confé abstract, letters or

g n=30)

’E‘ Full-text articles assessed for Review or meta-analysis(n=20)

= eligibility
(— (n =45) Full-text articles excluded:

Unrelated topic(n=17)

— U ilable data(n=9)

3 Meta-analysis(n=2)

= Studies included in this meta- Non-English(n=1)

E analysis

(n=16)

(S
FIGURE 1

PRISMA flow diagram outlining the literature search process.
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demographics are shown (Table 1). The majority of studies were
based in Asia. The study designs were randomized, retrospective,
or prospective studies. LNM evaluation was performed via IHC
staining with different antibody types that were classified as
AE1/AE3 and Ber-EP4. Follow-up durations ranged from 1
month to 174 months. The basic features of esophageal cancer
are shown in Supplementary Appendices 2.

3.2 Quality assessment

Observational studies had low-to-moderate bias using the
QUIPS tool (14) (Supplementary Appendices 3). Furthermore,
confounding factors were not assessed in three studies (18, 27,
29); the drop-out time was not assessed in two studies (7, 26).

3.3 LNM and prognosis of
esophageal cancer

A total of 1,169 patients were identified in nine studies (5-7,
20, 21, 25, 26, 28, 31). The OS was significantly increased with
LNM negativity compared with LNM positivity in esophageal
cancer patients (HR 1.95; 95% CI, 1.53-2.49; P < 0.001; P =
0.0%, P = 0.930; Figure 2; certainty of evidence, low). The results
of subgroup analysis showed that there was a trend for OS in
Asians (HR 1.82, 95% CI, 1.34-2.47; I = 0.0%, P = 0.840) to be
lower than in non-Asians (HR 2.20, 95% CI, 1.47-3.28; I* =
0.0%, P = 0.780), although no significant difference was observed
between these subgroups (P=0.47) (Table 2) (Supplementary
Appendices 4). Similarly, no significant differences were
observed in outcomes between subgroups of study design,
antibody types, follow-up duration, pN status, single-center/
multicenter, univariate/multivariate analysis and tumor type
(Table 2) (Supplementary Appendices 5-11).

A total of 944 patients were identified in seven studies (5, 7,
19, 25, 26, 28, 30). The RFS was significantly increased with
LNM negativity compared with LNM positivity in esophageal
cancer patients (HR 3.39; 95% CI, 1.87-6.16; P < 0.001; P =
50.18%, P = 0.060; Figure 3; certainty of evidence, moderate).
The results of subgroup analysis showed that there was a trend
for RFS in Asians (HR 3.18, 95% CI, 1.43-7.05; I =54.53%, P =
0.070) to be lower than in non-Asians (HR 4.25, 95% CI, 1.93—
9.37; > =0.0%, P = 0.680), although no significant difference was
seen between these subgroups (P = 0.610) (Table 2)
(Supplementary Appendices 12). Further, no significant
differences were observed between subgroups of study design,
region, antibody types, follow-up duration, pN status, single-
center/multicenter, univariate/multivariate analysis, and tumor
types (Table 2) (Supplementary Appendices 13-19).

A total of 184 patients were identified in three studies (18,
27, 29). No significant difference was observed in recurrence
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between LNM positivity and LNM negativity groups (HR 1.74;
95% CI, 0.85-3.56; P = 0.130; I’ = 0%, P = 0.810; Figure 4;
certainty of evidence, low). Further, no significant differences
were observed between subgroups of follow-up duration
(Supplementary Appendices 20).

3.4 Sensitivity analysis and publication
bias

Sensitivity analysis with the exclusion of one trial at a time
revealed a stable trend (Supplementary Appendices 21-23). In
addition, after excluding three articles (6, 20, 21) for which the
HR was transformed by a survival curve, it was observed that OS
was significantly increased with LNM negativity compared with
LNM positivity (HR 1.93; 95% CI, 1.47-2.52; P < 0.001; P =
0.0%, P = 0.820), and the trend was still stable.

Moreover, no significant asymmetry was observed by visual
inspection of the funnel plot of studies reporting OS (Figure 5).
The Egger’s test did not show significant publication bias (P
= 0.445).

3.5 Evidence quality

The original studies were observational studies that provided
low-quality evidence. The OS and recurrence data showed low
certainty, indicating that our confidence in the effect estimate is
limited: the true effect may be substantially different from the
estimate of the effect (33, 34). The outcome of RFS was upgraded
because of the large effect size; therefore, it shows moderate
certainty, indicating that we are moderately confident in the
effect estimate: the true effect is likely to be close to the estimate
of the effect, but there is a possibility that it is substantially
different (33, 34). Further details are provided in Table 3.

4 Discussion

In this meta-analysis, moderate-quality evidence showed that
RFS was significantly increased with LNM negativity compared
with LNM positivity in esophageal cancer patients. The OS was
significantly increased with LNM negativity compared with LNM
positivity in esophageal cancer patients, although the quality of
evidence was low. However, no significant difference was observed
in recurrence. Regretfully, several subgroups were not found to be
a source of heterogeneity.

According to the UICC Tumor, Node, Metastasis-
classification, eighth editions guidelines on lymph node
involvement in esophageal cancer, the presence of tumor cells
exceeding 0.2 mm in greatest extent is categorized as metastasis
(9). LNM is a tumor lesion in a lymph node between 0.2 and
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TABLE 1 Study characteristics and baseline demographics.

. AgeMean * . . Median follow-
First S/ SgD/ran o Patients, Male, Average Definition of LNM Antibody (A Drop-out
author 9 nP/N nP/N LNs, n types P, 9e), (n, %)
years month
1zbicki,].R. conventional
25) T 1997 Germany POS S 57.0(34.0-76.0) 42/26 33/21 1308 NA histopathological negative Ber-EP4 21.0(2.0-51.0) 5,74
' and THC positive
Komukai,S., .
©6) 2000 Japan POS S 60.8 +7.3 14/23 12/20 2845 75(38-127) PNO and IHC positive AE1/AE3 60.0 NA
Mat to, 46(14-103 L.
Ma ?‘21;’)10 ® 2000 | Japan POS S 64.1(37.0-85.0) 33/26 2724 2714 (14-103) N0 and IHC positive AE1/AE3 60.0 0
Sato,F.,
(288()) 2001 Japan ROS S 64.7 £ 9.0 20/30 15/21 1840 37(6-136) pNO and IHC positive AE1/AE3 67.0(7.0-136.0) 0
Doki,Y., .
©0) 2002 Japan ROS M NA 11/30 NA 2168 53 pNO and IHC positive AE1/AE3 120.0 0
Nakamura, .
T, (29) 2002 Japan ROS S 62.5(41.0-76.0) 14/39 NA 2511 49 pNO and IHC positive AE1/AE3 53.5(2.0-92.0) 0
Xiao X.W. conventional
G0) B 2002 China ROS S 55.0(38.0-75.0) 61/25 48/20 1500 NA histopathological negative Ber-EP4 25.0(1.0-67.0) 6,7.0
and IHC positive
Tanabe,T., .
a7 2003 Japan POS S 63.0(40.0-78.0) 12/34 NA 3494 44(4-153) * pNO and IHC positive AE1/AE3 54.0(7.0-136.0) 0
Shiozaki,H., -
o ll?za ! 2007 | Japan POS M NA 25/139 NA NA NA pNO and IHC positive AE1/AE3 200 0
Chao,Y K., . .
as) 2009 China POS S 57.2(39.0-68.0) 6/46 6/46 510 10(5-32) pNO and IHC positive AE1/AE3 62.3(10.4-137.0) 0
Koeni conventional
oenig,
AM 8(6) 2009 Germany ROS S 60.0(39.0-83.0) 25/48 21/37 2174 25(6-74) * histopathological negative AE1/AE3 38.5 (3.0-101.0) 4,5.5
o and IHC positive
Zingg,U., . -
19) 2009 Switzerland = POS S 61.0(36.0-85.0) 24/62 71/15 1204 NA pNO and IHC positive AE1/AE3 47.4 (14.0-159.0) 3,35
Thompson, . .
SK, (31) 2010 Australia POS S 61.3+9.3 31/88 27/66 661 5% pNO and IHC positive AE1/AE3 68.5 0
Prenzel, .
KL, (32) 2012 Germany POS S NA 7/41 NA 1344 28(15-52) pNO and IHC positive AE1/AE3 99.6(58.8-160.8) 0
(Continued)
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s the current AJCC staging system for breast cancer (35);
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£ staging parameter. The data from observational studies suggest
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HR Weight
Study with 95% CI (%)
Izbicki, J. R., 1997[25] ——— 3.00[ 1.04, 8.66] 5.23
Komukai, S., 2000[26] ——=—5.64[ 0.71, 44.73] 1.37
Sato, F., 2001[28] —_t 130[ 027, 6.23] 2.39
Doki, Y., 2002[20] R S — 2.20[ 0.38, 12.66] 1.92
Shiozaki, H., 2007[21] —_— 091[ 0.14, 588] 1.69
Koenig, A. M., 2009[6] —=— 225[ 1.20, 4.23] 14.70
Thompson, S. K., 2010[31] —a— 195[ 1.08, 3.53] 16.75
Chen, S. B., 2020[5] - 1.80[ 1.30, 2.51] 54.43
Hiraki, Y., 2021[7] — 2.63[ 0.37, 18.70] 1.53
Overall < 1.95[ 1.53, 2.49]
Heterogeneity: T = 0.00, I* = 0.00%, H” = 1.00
Test of 8 = 6;: Q(8) = 3.06, p = 0.93
Testof 8 =0:z=5.40, p=0.00
1}4 1 tll- 1I6
FIGURE 2
Forest plot of OS.

TABLE 2 Subgroup analysis of clinical outcomes.

Subgroup No. studies No. patients Effect size Heterogeneity Test of group differences
HR (95%Cl) %) P value P value
Region
Asia 6 909 1.82(1.34,2.47) 0 0.84
0.47
Non-Asia 3 260 2.20(1.47,3.28) 0 0.78
Study design
RCT 1 101 2.63(0.37,18.70) 0 - 0.91
Prospective 5 164 1.91(1.45,2.50) 0 0.65
Retrospective 3 904 2.10(1.20,3.65) 0 0.82
Antibody types
AE1/AE3 8 1101 1.91(1.49,2.44) 0 0.93 ‘ 0.41
Ber-EP4 1 68 3.00(1.04,8.66) 0 -
Follow-up duration
Less than 5 years 2 232 2.14(0.74,6.14) 15.78 0.28 ‘ 0.85
More than 5 years 7 937 1.93(1.50,2.49) 0 0.94
Single-center/multicenter
Single-center 6 863 1.96(1.53,2.52) 0 0.81 ‘ 0.83
Multicenter 3 306 1.74(0.60,5.06) 0 0.70
Tumor types
SCC+EAC 3 260 2.20(1.47,3.28) 0 0.78 ‘ 0.47
scc 6 909 1.82(1.34,2.47) 0 0.84

(Continued)
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TABLE 2 Continued

Subgroup

No. studies

No. patients

Effect size

HR (95%Cl)

Heterogeneity

12(%) P value

10.3389/fonc.

Test of group

2022.1025855

differences

P value

Univariate/multivariate analysis

Multivariate analysis 5 790 1.91(1.46,2.51) 0 0.72 0.76
Univariate analysis 4 379 2.10(1.22,3.63) 0 0.83

pN status
PN+ 3 242 2.44(1.45,4.12) 0 0.90 0.34
pNO 6 927 1.83(1.40,2.41) 0 0.86

Relapse-free survival

Region
Asia 5 803 3.18(1.43,7.05) 54.53 0.07 0.61
Non-Asia 2 141 4.25(1.93,9.37) 0 0.68

Study design
RCT 1 101 4.75(1.13,19.90) - - 0.85
Prospective 4 707 2.99(1.50,5.98) 52.34 0.10
Retrospective 2 136 3.50(0.53,23.06) 59.03 0.12

Antibody types
AE1/AE3 5 790 2.73(1.41,5.29) 37.66 0.17 0.25
Ber-EP4 2 154 4.94(2.28,10.73) 0 0.38

Follow-up duration
Less than 5 years 2 154 4.94(2.28,10.73) 0 0.38 0.25
More than 5 years 5 790 2.73(1.41,5.29) 37.66 0.17

Single-center/multicenter
Single-center 6 843 3.29(1.71,6.33) 54.03 0.05 0.65
Multicenter 1 101 4.75(1.13,19.90) - -

Tumor types
SCC+EAC 3 240 5.03(2.58,9.82) 0 0.68 0.10
SCC 4 704 2.28(1.19,4.37) 26.96 0.25

Univariate/multivariate analysis
Multivariate analysis 6 843 3.29(1.71,6.33) 54.03 0.05 0.65
Univariate analysis 1 101 4.75(1.13,19.90) 0 0.06

pN status
PN+ 3 255 4.90(2.48,9.69) 0 0.68 0.19
pNO 4 689 2.49(1.19,5.22) 38.41 0.18
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HR, hazard Ratio; RCT, randomized controlled trial; SCC, Squamous cell carcinoma; EAC, Esophageal adenocarcinoma.
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HR Weight
Study with 95% Cl (%)
Izbicki, J. R., 1997 [25] —a— 376 1.40, 10.08] 17.33
Komukai, S., 2000 [26] ————®————645[ 1.14, 36.49] 8.71
Sato, F., 2001 [28] R 1.08[ 0.13, 9.00] 6.38
Xiao, X.W., 2002[30] ——®—— 7.69[ 2.20, 26.92] 1342
Zingg, U., 2009[19] —®——  5.30[ 1.41, 19.88] 1258
Chen, S. B., 20205] . 3 1.72[ 1.26, 2.35] 30.22
Hiraki, Y., 2021[7] ——®——  475[ 1.13,19.90] 11.35
Overall - 3.39[ 1.87, 6.16]
Heterogeneity: 1° = 0.28, I” = 50.18%, H* = 2.01
Test of 6, = 6 Q(6) = 12.04, p = 0.06
Testof 6 =0:z=4.01,p=0.00
A 4 16
FIGURE 3
Forest plot of RFS.
HR Weight
Study with 95% Cl (%)
Matsumoto, M., 2000[27] —— 1.40[ 053, 3.69] 54.42
Nakamura, T., 2002[29] = 2.23[ 052, 9.53] 24.21
Chao, Y. K., 2009[18] = 2.30[ 0.49, 10.79] 21.37
Overall R — 1.74[ 0.85, 3.56]
Heterogeneity: 1° = 0.00, I’ = 0.00%, H’ = 1.00
Test of 6, = 6;: Q(2) = 0.43, p = 0.81
Testof 86=0:z2=1.52,p=0.13
2 1 2 4 8
FIGURE 4
Forest plot of recurrence.
LNM can be included in the staging of N in esophageal cancer.
At the same time, LNM was a poor prognostic factor in
Funnel plot esophageal cancer, which provided a reference for the
< treatment and prognostic value of LNM in other
o ° gastrointestinal cancers.
5 % There were some limitations to this meta-analysis. First,
E = because the definition of LNM itself has not been standardized,
S o g the original research reported some differences in the definition
§ of LNM, which may be the source of heterogeneity. However,
] 1 d further exploration could not be carried out because of the
_ ° ¢ ° limitation of the original data. Second, an estimated moderate
: . . L i degree of heterogeneity was found for RFS among studies.
B 0 HR1 2 $ However, secondary analyses including subgroup analysis and
Peoudo 95% Gl ® Studies sensitivity analysis were performed to partly explore this
Estimated 8o, limitation. Third, the results of this study needed to be
HIGURE 5 interpreted with caution because a majority of studies were
Funnel plot to assess publication bias of OS. Asian, although there were no restrictions on the study
population in this study. Lastly, the evidence is low-to-
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TABLE 3 Summary of the results of GRADE.

Ne of
studies

Study
design

Risk of
bias

Certainty assessment

Inconsistency

Overall survival (follow-up: range 1 months to 174 months)

Indirectness

Imprecision

Other
considerations

N2 of patients

LNM

positive

LNM

negative

Relative
(95% Cl)

Effect

Absolute(95% Cl)

Certainty

more)

9 observational not serious | not serious not serious not serious none 279/1169 890/1169 HR 1.95 177 more per 1,000 PPk
studies (23.9%) (76.1%) (1.53 to 2.49) (from 127 more to Low
210 more)
Relapse-free survival (follow-up: range 1 months to 174 months)
7 observational not serious | not serious not serious not serious strong association 272/944 672/944 HR 3.39 273 more per 1,000 DDPx
studies (28.8%) (71.2%) (1.87 to 6.16) (from 191 more to Moderate
288 more)
Recurrence (follow-up: range 10.4 months to 137 months)
3 observational not serious | not serious not serious not serious none 53/194 141/194 OR 1.74 96 more per 1,000 DDk
studies (27.3%) (72.7%) (0.85 to 3.56) (from 33 fewer to 178 Low

LNM positive: lymph node micrometastasis positive; LNM negative: lymph node micrometastasis negative; The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of
the intervention (and its 95% CI). CI, confidence interval; HR, hazard Ratio; OR, odds ratio CI, confidence interval; HR, hazard Ratio; OR, odds ratio.
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moderate quality because most studies included in the analysis
were observational in nature. Therefore, future relevant high-
quality studies with a large sample size are needed to confirm the
prognostic value of LNM.

5 Conclusion

LNM positivity has a worse prognosis in esophageal cancer,
although the evidence for this is low to moderate. Future relevant
high-quality studies are needed to further validate our results
and provide a reference for guidelines.
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