& frontiers | Frontiers in Surgery

’ @ Check for updates

OPEN ACCESS

EDITED BY

Kelechi E. Okonta,

University of Port Harcourt Teaching Hospital,
Nigeria

REVIEWED BY

Guowej Che,

Sichuan University, China

Mohamed Rahouma,

Weill Cornell Medical Center, NewYork-
Presbyterian, United States

*CORRESPONDENCE
Naibin Li
linaibinbsh@126.com

SPECIALTY SECTION
This article was submitted to Thoracic Surgery,
a section of the journal Frontiers in Surgery

RECEIVED 18 April 2022
ACCEPTED 12 August 2022
PUBLISHED 26 August 2022

CITATION

Li X, Zhang S, Lu J, Li C and Li N (2022) The
prognostic value of systemic immune-
inflammation index in surgical esophageal
cancer patients: An updated meta-analysis.
Front. Surg. 9:922595.

doi: 10.3389/fsurg.2022.922595

COPYRIGHT

© 2022 Li, Zhang, Lu, Li and Li. 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 Surgery

Systematic Review
26 August 2022
10.3389/fsurg.2022.922595

The prognostic value of systemic
Immune-inflammation index in
surgical esophageal cancer
patients: An updated meta-
analysis

Xiaoqu Li', Shuhao Zhang', Juan Lu’, Chao Li' and Naibin Li'

'Department of Thoracic Surgery, Sichuan GEM Flower Hospital, North Sichuan Medical College,
Chengdu, Sichuan, China, ?Rehabilitation Department, Sichuan GEM Flower Hospital, North Sichuan
Medical College, Chengdu, Sichuan, China

Purpose: To identify the prognostic role of systemic immune-inflammation
index (Sll) in esophageal cancer patients receiving operation.

Methods: The PubMed, EMBASE, Web of Science, Cochrane Library, WanFang
and CNKI electronic databases were searched up to February 17, 2022 for
relevant studies. The hazard ratios (HRs) and 95% confidence intervals (Cls)
were combined to assess the association between SII and prognosis in
surgical esophageal cancer patients. The primary outcome was overall
survival (OS) and secondary outcomes were progression-free survival (PFS)
and cancer-specific survival (CSS). All statistical analyses were conducted by
STATA 15.0 software.

Results: A total of nine retrospective studies involving 3,565 participates were
included. The pooled results indicated that high Sl was significantly related
with poor OS (HR =1.58, 95% Cl: 1.23-2.02, P<0.001). However, subgroup
analysis based on pathological type demonstrated that high Sl was an
independent predictor for poor OS only in esophageal squamous cell
carcinoma (ESCC) patients (HR =172, 95% Cl: 1.34-2.21, P<0.001). Besides,
SII was also significantly associated with poor PFS (HR =194, 95% CI: 1.61-
2.35, P<0.001) and CSS (HR =144, 95% CI: 1.04-1.99, P=0.027) in ESCC
patients.

Conclusion: The SlI could serve as an independent prognostic factor in surgical
ESCC patients and higher Sl was related with worse survival. However, more
prospective high-quality studies are still needed to verify above findings.

KEYWORDS

systemic immune-inflammation index, surgery, esophageal cancer, prognosis, updated
meta-analysis

Introduction

Esophageal cancer is one of the most prevalent malignant tumors with high
mortality (1, 2). In Asian countries, squamous cell carcinoma (SCC) accounts for the
major pathological type of esophageal cancer. Despite the great development of
neoadjuvant chemotherapies and adjuvant chemoradiotherapies, the prognosis of

01 frontiersin.org


http://crossmark.crossref.org/dialog/?doi=10.3389/fsurg.2022.922595&domain=pdf&date_stamp=2020-03-12
https://doi.org/10.3389/fsurg.2022.922595
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/articles/10.3389/fsurg.2022.922595/full
https://www.frontiersin.org/articles/10.3389/fsurg.2022.922595/full
https://www.frontiersin.org/articles/10.3389/fsurg.2022.922595/full
https://www.frontiersin.org/articles/10.3389/fsurg.2022.922595/full
https://www.frontiersin.org/articles/10.3389/fsurg.2022.922595/full
https://www.frontiersin.org/journals/Surgery
https://doi.org/10.3389/fsurg.2022.922595
https://www.frontiersin.org/journals/surgery
https://www.frontiersin.org/

Li et al.

esophageal cancer patients remains poor and surgery is still the
most important treatment (3-5). Although the tumor-node-
(TNM) staging
prediction of prognosis and formulation of treatment strategy,

metastasis system is valuable for the
patients with the same tumor stage may also experience
completely different disease progression. Thus, it is still
necessary to identify more valuable prognostic factors for
esophageal cancer patients.

In recent years, a lot of studies have demonstrated that
systemic inflammation plays an essential role in the incidence
and development of cancers (6-9). Furthermore, several
inflammatory biomarkers have been manifested to show
relatively high prognostic value in esophageal cancer such as
the neutrophil to lymphocyte ratio (NLR), lymphocyte to
monocyte ratio (LMR), platelet to lymphocyte ratio (PLR),
and C-reactive protein to albumin ratio (CAR) (10-14). A
novel inflammatory biomarker, systemic inflammation index
(SII) which is calculated as (absolute platelet count x absolute
neutrophil count)/lymphocyte count, was then established and
its high prognostic value has been well identified in several
types of cancers such as pancreatic cancer, renal cell
carcinoma and gastric cancer (15-17). It is well known that
advanced-stage cancer patients are more likely to show
abnormal inflammation indexes, which means the prognostic
value of SII in early-stage patients who receive the surgery
might be limited. Meanwhile, Zhang et al. revealed that the
SII might be predive for overall survival (OS) in esophageal
cancer based on only five studies in 2019 (18).

Thus, the aim of this updated meta-analysis was to explore
the predictive role of SII for long-term survival of esophageal
cancer, which might contribute to the clinical management
and treatment of esophageal cancer patients.

Materials and methods

This updated meta-analysis was conducted according to the
Preferred Reporting Items for Systematic Reviews and Meta-
Analyses guidelines (19).

Literature search

The PubMed, EMBASE, Web of Science, Cochrane Library,
WanFang and CNKI electronic databases were searched up to
February 17, 2022 for relevant studies. The following terms
were used during the search: “systemic immune-inflammation
index”, “SII”, “esophageal”, “esophagus”, “cancer”, “tumor”,
“carcinoma”, “neoplasm”, “prognostic”, “prognosis” and
“survival”. The MeSH terms and free key words were both
used to increase the sensitivity. The detailed search strategy in
the PubMed was as follows: (systemic immune-inflammation

index OR SII) AND (esophageal OR esophagus) AND (cancer
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OR tumor OR carcinoma OR neoplasm) AND (prognostic
OR prognosis OR survival). Besides, the references cited in
included studies were also reviewed.

Inclusion and exclusion criteria

Inclusion criteria were as follows: (1) patients were
pathologically diagnosed with primary esophageal cancer
and received the surgery; (2) the SII was calculated as
(serum platelet counts*neutrophil counts)/lymphocyte counts;
(3) patients were divided into different groups according to
the SII and the prognosis was compared between groups; (4)
the primary outcome was overall survival (OS) and the
secondary outcomes were progression-free survival (PFS) and
cancer-specific survival (CSS); (5) the hazard ratios (HRs) and
95% confidence intervals (CIs) for OS, PFS or CSS were
reported directly.

Exclusion criteria were as follows: (1) the methodological
quality could not be assessed due to the lack of relevant
information or low-quality studies with a Newcastle-Ottawa
scale (NOS) score of 5 or lower (20); (2) duplicated or
overlapped data; (3) meeting abstracts, letters, editorials, case
reports and reviews.

Data extraction and quality assessment

The following information was collected from included
studies: the name of first author, publication year, sample size,
country, pathological type, tumor-node-metastasis (TNM) stage,
cutoff values of SII, source of HR with 95% CI (univariate or
multivariate analysis), follow-up interval, pretreatment modality
(surgery or neoadjuvant chemoradiotherapy), outcome and HRs
with corresponding 95% ClIs.

The quality of included studies was assessed according to
the NOS score and only high-quality studies with a NOS
score of 6 or higher were included in this updated meta-analysis.

The literature search, selection, data extraction and quality
assessment were all performed by two authors independently.

Statistical analysis

All analyses were conducted with STATA (version 15.0;
Stata Corporation). The HRs with corresponding 95% ClIs
were combined to evaluate the association of SII with
prognosis in surgical esophageal cancer patients. The Higgins
I statistic and Cochran’s Q test were used to evaluate
heterogeneity among studies. Besides, the logHR was pooled
using the inverse variance DerSimonian Laired method during
the meta-analysis. Significant heterogeneity was defined as
P<0.10 and/or I*>50%, and when significant heterogeneity
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was observed, the random-effects model was applied; otherwise,
the fixed-effects model was applied (21). Sensitivity analysis was
conducted to assess the stability of combined results and sources
of heterogeneity. Begg’s funnel plot and Egger’s linear regression
test were performed to evaluate publication bias, and significant
publication bias was defined as P<0.05 (22). If significant
publication bias was observed, then the trim-and-fill method
would be performed to identify potentially unpublished
studies and their impact on the overall results.

Results
Literature research and selection
Initially, 86 records were identified from several databases

and 19 duplicated records were removed. Then, 20 potentially
relevant publications were further reviewed for eligibility and

10.3389/fsurg.2022.922595

11 publications were excluded. Eventually, only nine studies
were included in this updated meta-analysis (23-31) (Figure 1).

Basic characteristics of included studies

All included studies were retrospective and a total of 3,565
patients were enrolled. The sample size and cutoff value of SII
ranged from 87 to 916 and from 307 to 792.49, respectively.
Most cases were from China and SCC. The other detailed
characteristics were presented in Table 1.

The association between Sll and OS of
esophageal cancer patients

Eight studies involving 3,267 patients explored the
relationship between SII and OS (23, 25-31). The pooled

Records identified through database
searching (n=86)*

Records identified through other sources

(0=0)

A

A

Records after duplicates removed (n=67)

\ 4

Potentially relevant studies (n=20)

Records excluded with following
reasons (n=9)
-meeting abstract (n=3)

-case report (n=1)

A4

Full tests assessed for eligibility (n=11)

-animal experiment (n=1)

-review (n=4)

Full texts excluded with following

v

\4

Studies included in meta-analysis (n=9)

* PubMed (n=22), EMBASE (n=29), Web of Science (n=25), CNKI (n=10).

FIGURE 1
The flow diagram of this meta-analysis.

reasons (n=2)
-insufficient data (n=1)
-unavailable full-text (n=1)
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TABLE 1 Basic characteristics of included studies.

10.3389/fsurg.2022.922595

Author Year Sample Country Pathological TNM Cutoff Source Follow- Pretreatment Outcome NOS
size type value  of HR up modality
interval
Geng (23) 2016 916 China SCC I-11T 307 M 3-146 Surgery oS 8
months
Feng (24) 2017 298 China SCC I-1IT 410 M 1-101 Surgery CSS 7
months
Wang (25) 2017 280 China SCC -1V 560 M 1-48 Surgery OS, PFS 7
months
Ishibashi (26) 2018 143 Japan EC I-1Iv 650 M NR Surgery (6N 7
Zhang (28) 2018 655 China scC I-1I1 387.65 M 3-144 Surgery (&N 7
months
Gao (27) 2019 468 China SCC I-1IT 479.72 M 3.2-114.5 Surgery OS, PFS 7
months
Cai (29) 2020 311 China SCC TI-1IT 583.45 M 22 Neoadjuvant OS, PFS 6
(median)  chemoradiotherapy
Zhao (30) 2020 87 China SCC II-1IT 792.49 M 9.6-77.4 Neoadjuvant oS 6
months chemoradiotherapy
Qi (31) 2021 407 China EC I-IvV 433.25 U 29 Surgery oS 6
(median)

CSS, cancer-specific survival; EC, esophageal cancer; M, multivariate analysis; NOS, Newcastle Ottawa Scale; NR, not reported; OS, overall survival; PFS, progression-

free survival; SCC, squamous cell carcinoma; U, univariate analysis.

results demonstrated that SII was an independent predictor for
0S (HR=1.58, 95% CI: 1.23-2.02, P<0.001; I*=75.3%, P<
0.001) (Figure 2). Then the subgroup analysis based on the
pathological type was conducted and the results showed that
high SIT was only significantly associated with poor OS of
esophageal SCC (ESCC) patients (HR=1.72, 95% CIL: 1.34-
2.21, P<0.001; I*=70.0%, P =0.005) (Table 2).

The association between Sll and PFS and
CSS of esophageal cancer patients

Only three studies involving 1,357 surgical ESCC patients
explored the relationship between SII and PFS (25, 27, 29).
The pooled results manifested that higher SII was an
independent predictor for worse PFS (HR=1.94, 95% CL
1.61-2.35, P<0.001; I* = 44.2%, P = 0.167) (Figure 3) of ESCC
patients.

Only Feng et al. reported the predictive role of SII for CSS in
esophageal cancer (ESCC) patients and a positive relationship
between SIT and CSS was presented (HR = 1.44, 95% CI: 1.04-
1.99, P =0.027).

Sensitivity analysis and publication bias

The sensitivity analysis revealed that the pooled results were
stable and reliable (Figure 4). Furthermore, no obvious
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publication bias was observed in this updated meta-analysis
according to the symmetric Begg’s funnel plot (Figure 5) and
P=0.199 of Egger’s test.

Discussion

This updated meta-analysis demonstrated that SII was an
independent prognostic risk factor for surgical ESCC patients
and higher SII predicted worse survival after including nine
retrospective studies involving 3,565 patients. Thus, the SII
could contribute to the evaluation of long-term survival and
formulation of treatment strategies for operated ESCC patients.

Although a great number of studies have verified that
the

development and progression of esophageal carcinoma, the

systemic inflammation plays an essential role in
specific mechanisms are still not very clear. There are several
possible explanations for the close association of systemic
inflammation with poor survival of cancer patients. First,
platelets could directly interact with cancer cells and release
some cytokines which play a role in promoting tumor growth,
(32).

contribute to the metastasis by stimulating cancer cell

invasion, and angiogenesis Besides, platelets also

proliferation, stabilizing cancer cell arrest in vasculatures, and
enhance tumor cell extravasation (33). Second, neutrophils
also play a role in promoting tumor cell proliferation by
secreting some proteolytic enzymes and serine proteases,
stimulating ~ tumor  angiogenesis by

secreting  some
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Study %
ID HR (95% CI) Weight
Geng (2016) —a— 1.30(1.05,1.62) 16.15
Wang (2017) i—o— 258 (1.63,4.09) 11.24
Ishibashi (2018) :_ 1.64 (0.74,3.96) 5.91
Zhang (2018) —— 1.36 (1.02, 1.79) 14.92
Gao (2019) —::— 1.60 (1.25,2.06) 15.48
Cai (2020) : —=%——32095(1.92,454) 11.84
Zhao (2020) ': 153 (0.87,2.72) 9.28
Qi (2021) —_— i 0.94 (0.72,1.23) 15.20
Overall (l-squared = 75.3%, p = 0.000) <> 1.58 (1.23,2.02) 100.00
NOTE: Weights are from random effects analysis i
T : T
22 1 454
FIGURE 2
The association between systemic inflammation index and overall survival in esophageal cancer.
TABLE 2 Results of meta-analysis.
No. of studies HR 95% CI P value I*[%] P value
Overall survival 8 1.58 1.23-2.02 <0.001 75.3 <0.001
Pathological type
Squamous cell carcinoma 6 1.72 1.34-2.21 <0.001 70.0 0.005
Esophageal cancer 2 1.07 0.68-1.70 0.759 34.3 0.217
Progression-free survival 3 1.94 1.61-2.35 <0.001 442 0.167
Cancer-specific survival 1 1.44 1.04-1.99 0.027 - -

HR, hazard ratio; Cl, confidence interval.

proangiogenic factors like the vascular endothelial growth factor
(VEGF), and inducing local immunosuppression through
impairing T-cell responses and inducing T-cell death (34).
Third, it has been widely manifested that T-lymphocytes

could effectively inhibit cancer cell proliferation and
metastasis, induce cytotoxic cell death and promote anti-
tumor immune responses (35). In addition to above

mentioned, systemic inflammation is also closely related to
the treatment responses of esophageal cancer.
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The prognostic value of SII has been identified in several
cancers. Wang et al. included nine studies involving 2,441
participantes and demonstrated that elevated SII was an
independent predictor for worse OS (HR=1.88, P<0.001),
CSS (HR=1.852, P=0.007), and PFS/disease-free survival
(DES) (HR=2.50, P=0.014) in non-small cell lung cancer
(NSCLC) (36). Besides, Li et al. revealed that elevated SII was
significantly associated with poorer OS (HR =1.55, P <0.001)
and CSS/PFS/DFS (HR =1.51, P<0.001) after reviewing 2,132
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Study %

D HR (95% Cl) Weight
Wang (2017) ——————270(1.73,422) 1821
Gao (2019) — 168(131,216) 5756
Cai (2020) —_—t—— 214(145,315) 2422
Overall (-squared = 44.2%, p = 0.167) <> 194 (161,235  100.00

T I T
237 1 422

FIGURE 3
The association between systemic inflammation index and progression-free survival in esophageal cancer.

Meta-analysis estimates, given named study is omitted

| Lower CI Limit OEstimate | Upper CI Limit
Geng (2016) | ...................................................... 5 T N
Wang (2017) [ O
Ishibashi (2018) OO USRI et
Zhang (2018) 1 OO UURROORRTRY SO [0 TSSO US USROS AEUOSURRRROR
Gao (2019) | e D et
Cali (2020) |- O]
Zhao (2020) USRI TSSOSO USROS NUS |
Qi(2021) | | e [ TSSOSO U USRIRRTURIY NUSTRRRITRO |
1.15 1.23 1.58 2.02 2!24

FIGURE 4
Leave-one-out analysis about the association between systemic inflammation index and overall survival in esophageal cancer.
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Begg's funnel plot with pseudo 95% confidence limits
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FIGURE 5
Begg's funnel plot.

pancreatic cancer patients from seven studies (17). Furthermore,
after including 11 relevant studies Fu et al. manifested that SII
was significantly related to OS (HR =1.53, 95% CI: 1.27-1.83)
and DFS (HR=1.57, 95% CI: 1.24-1.97) in gastric cancer
(15). The results of this meta-analysis are consistent with
previous findings.

There are still some valuable fields about the SII in
esophageal cancer worth more investigation. Most esophageal
cancer patients receive such as

non-surgical therapies

neoadjuvant chemotherapies and postoperative adjuvant
chemotherapies. Thus, it is necessary to explore the clinical
role of SII in predicting the treatment responses in esophageal
cancer patients. Besides, most studies only focused on the
clinical role of pretreatment SII. However, the dynamic
change of SII may be more useful for prediction of prognosis
and development of treatment strategies. All patients are from
Asian countries (China or Japan) and most cases are ESCC in
this meta-analysis. The prognostic value of SII in other
countries and populations remains unclear.

There were several limitations in this study. First, all studies
were retrospective and from Asian countries, which might cause
some bias. Second, we were unable to conduct more subgroup
analysis based on other important parameters such as the
TNM stage, age and sex due to the lack of detailed data.
Third, the cutoff values of SIT ranged from 307 to 792.49, but
it was unable to determine the optimal cutoff values of SII in
predicting prognosis of surgical esophageal cancer patients.

Four, in the subgroup analysis stratified by the pathological

Frontiers in Surgery

07

type of our meta-analysis, no significant association between
SIT and esophageal cancer was observed based on two relevant
studies. Thus, more studies are needed to further identify the
prognostic value of SII in esophageal cancer.

Conclusion

The results of this study demonstrated that SII could serve
as an independent prognostic factor in surgical ESCC patients
and elevated SIT was related with worse survival. However,
more prospective high-quality studies are still needed to verify
above findings.

Data availability statement

The original contributions presented in the study are

included in the article/Supplementary Material, further

inquiries can be directed to the corresponding author/s.

Author contributions

NL conceived and designed the analyses. XL and SZ
performed the literature search and selection, collected data,
and wrote the paper. JL and CL performed statistical analyses.

frontiersin.org


https://doi.org/10.3389/fsurg.2022.922595
https://www.frontiersin.org/journals/surgery
https://www.frontiersin.org/

Li et al.

All authors contributed to the
submitted version.

article and approved the

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

References

1. Siegel RL, Miller KD, Fuchs HE, Jemal A. Cancer statistics, 2022. CA Cancer
J Clin. (2022) 72:7-33. doi: 10.3322/caac.21708

2. Xia C, Dong X, Li H, Cao M, Sun D, He §, et al. Cancer statistics in China and
United States, 2022: profiles, trends, and determinants. Chin Med J (Engl). (2022)
135(5):584-90. doi: 10.1097/cm9.0000000000002108

3. He S, Xu J, Liu X, Zhen Y. Advances and challenges in the treatment of
esophageal cancer. Acta Pharm Sin B. (2021) 11:3379-92. doi: 10.1016/j.apsb.
2021.03.008

4. Xu J, Pan HW, Wang XQ, Chen KP. Status of diagnosis and treatment of
esophageal cancer and non-coding RNA correlation research: a narrative review.
Transl Cancer Res. (2021) 10:4532-52. doi: 10.21037/tcr-21-687

5. Yamada K, Nohara K, Enomoto N, Wake H, Yagi S, Terayama M, et al.
Surgical strategies for treatment of clinical T4 esophageal cancer in Japan. Glob
Health Med. (2021) 3:371-7. doi: 10.35772/ghm.2020.01090

6. Degboé Y, Poupot R, Poupot M. Repolarization of unbalanced macrophages:
unmet medical need in chronic inflammation and cancer. Int ] Mol Sci. (2022)
23:1496. doi: 10.3390/ijms23031496

7. Deng J, Fleming JB. Inflammation and myeloid cells in cancer progression
and metastasis. Front Cell Dev Biol. (2021) 9:759691. doi: 10.3389/fcell.2021.
759691

8. Wu B, Sodji QH, Oyelere AK. Inflammation, fibrosis and cancer:
mechanisms, therapeutic options and challenges. Cancers (Basel). (2022) 14:552.
doi: 10.3390/cancers14030552

9. Zhou Q, Su S, You W, Wang T, Ren T, Zhu L, et al. Systemic inflammation
response index as a prognostic marker in cancer patients: a systematic review and
meta-analysis of 38 cohorts. Dose Response. (2021) 19:15593258211064744.
doi: 10.1177/15593258211064744

10. Yang X, Huang Y, Feng JF, Liu JS. Prognostic significance of neutrophil-to-
lymphocyte ratio in esophageal cancer: a meta-analysis. Onco Targets Ther. (2015)
8:789-94. doi: 10.2147/ott.s77099

11. Hu G, Liu G, Ma JY, Hu R]. Lymphocyte-to-monocyte ratio in esophageal
squamous cell carcinoma prognosis. Clin Chim Acta. (2018) 486:44-8. doi: 10.
1016/j.cca.2018.07.029

12. Sun Y, Zhang L. The clinical use of pretreatment NLR, PLR, and LMR in
patients with esophageal squamous cell carcinoma: evidence from a meta-
analysis. Cancer Manag Res. (2018) 10:6167-79. doi: 10.2147/cmar.s171035

13. Zhao QT, Zhang XP, Zhang H, Duan GC. Prognostic role of platelet to
lymphocyte ratio in esophageal cancer: a meta-analysis. Oncotarget. (2017)
8:112085-93. doi: 10.18632/oncotarget.22557

14. Liu Z, Shi H, Chen L. Prognostic role of pre-treatment C-reactive protein/
albumin ratio in esophageal cancer: a meta-analysis. BMC Cancer. (2019)
19:1161. doi: 10.1186/512885-019-6373-y

15. Fu S, Yan J, Tan Y, Liu D. Prognostic value of systemic immune-
inflammatory index in survival outcome in gastric cancer: a meta-analysis.
J Gastrointest Oncol. (2021) 12:344-54. doi: 10.21037/jgo-20-252

16. Jin M, Yuan S, Yuan Y, Yi L. Prognostic and clinicopathological
significance of the systemic immune-inflaimmation index in patients with
renal cell carcinoma: a meta-analysis. Front Oncol. (2021) 11:735803. doi: 10.
3389/fonc.2021.735803

17. Li M, Li Z, Wang Z, Yue C, Hu W, Lu H, et al. Prognostic value of systemic
immune-inflammation index in patients with pancreatic cancer: a meta-analysis.
Clin Exp Med. (2022). doi: 10.1007/s10238-021-00785-x. [Epub ahead of print]

Frontiers in Surgery

08

10.3389/fsurg.2022.922595

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their
affiliated organizations, or those of the publisher, the editors
and the reviewers. Any product that may be evaluated in this
article, or claim that may be made by its manufacturer, is not
guaranteed or endorsed by the publisher.

18. Zhang Y, Xiao G, Wang R. Clinical significance of systemic immune-
inflammation index (SII) and C-reactive protein-to-albumin ratio (CAR) in
patients with esophageal cancer: a meta-analysis. Cancer Manag Res. (2019)
11:4185-200. doi: 10.2147/cmar.s190006

19. Zhang X, Tan R, Lam WC, Yao L, Wang X, Cheng CW, et al. PRISMA
(Preferred reporting items for systematic reviews and meta-analyses) extension
for Chinese herbal medicines 2020 (PRISMA-CHM 2020). Am ] Chin Med.
(2020) 48:1279-313. doi: 10.1142/s0192415x20500639

20. Stang A. Critical evaluation of the Newcastle-Ottawa scale for the assessment
of the quality of nonrandomized studies in meta-analyses. Eur | Epidemiol. (2010)
25:603-5. doi: 10.1007/s10654-010-9491-z

21. Barili F, Parolari A, Kappetein PA, Freemantle N. Statistical primer:
heterogeneity, random- or fixed-effects model analyses? Interact Cardiovasc
Thorac Surg. (2018) 27:317-21. doi: 10.1093/icvts/ivy163

22. Herrmann D, Sinnett P, Holmes J, Khan S, Koller C, Vassar M, et al.
Statistical controversies in clinical research: publication bias evaluations are not
routinely conducted in clinical oncology systematic reviews. Ann Oncol. (2017)
28:931-7. doi: 10.1093/annonc/mdw691

23. Geng Y, Shao Y, Zhu D, Zheng X, Zhou Q, Zhou W, et al. Systemic immune-
inflammation Index predicts prognosis of patients with esophageal squamous cell
carcinoma: a propensity score-matched analysis. Sci Rep. (2016) 6:39482. doi: 10.
1038/srep39482

24. Feng JF, Chen S, Yang X. Systemic immune-inflammation index (SII) is a
useful prognostic indicator for patients with squamous cell carcinoma of the
esophagus. Medicine (United States). (2017) 96(4):e5886. doi: 10.1097/MD.
0000000000005886

25. Wang L, Wang C, Wang ], Huang X, Cheng Y. A novel systemic immune-
inflammation index predicts survival and quality of life of patients after curative
resection for esophageal squamous cell carcinoma. J Cancer Res Clin Oncol.
(2017) 143(10):2077-86. doi: 10.1007/s00432-017-2451-1

26. Ishibashi Y, Tsujimoto H, Hiraki S, Kumano I, Yaguchi Y, Horiguchi H, et al.
Prognostic value of preoperative systemic immunoinflammatory measures in patients
with esophageal cancer. Ann Surg Oncol. (2018) 25(11):3288-99. doi: 10.1245/510434-
018-6651-y

27. Gao Y, Guo W, Cai S, Zhang F, Shao F, Zhang G, et al. Systemic immune-
inflammation index (SII) is useful to predict survival outcomes in patients with
surgically resected esophageal squamous cell carcinoma. J Cancer. (2019) 10(14)
:3188-96. doi: 10.7150/jca.30281

28. Zhang H, Shang X, Ren P, Gong L, Ahmed A, Ma Z, et al. The predictive
value of a preoperative systemic immune-inflammation index and prognostic
nutritional index in patients with esophageal squamous cell carcinoma. J Cell
Physiol. (2019) 234(2):1794-802. doi: 10.1002/jcp.27052

29. Cai G, Yu ], Meng X Predicting prognosis and adverse events by
hematologic markers in patients with locally advanced esophageal squamous
cell carcinoma treated with neoadjuvant chemoradiotherapy. Cancer Manag Res.
(2020) 12:8497-507. doi: 10.2147/CMAR.S257058

30. Zhao K, Wang C, Shi F, Li M, Yu J. Lymphocyte-monocyte ratio as a
predictive marker for pathological complete response to neoadjuvant therapy in
esophageal squamous cell carcinoma. Transl Cancer Res. (2020) 9:3842-53.
doi: 10.21037/tcr-19-2849

31. Qi Q, Song Q, Cheng Y, Wang N. Prognostic significance of preoperative
prognostic nutritional index for overall survival and postoperative complications
in esophageal cancer patients. Cancer Manag Res. (2021) 13:8585-97. doi: 10.
2147/CMAR.S333190

frontiersin.org


https://doi.org/10.3322/caac.21708
https://doi.org/10.1097/cm9.0000000000002108
https://doi.org/10.1016/j.apsb.2021.03.008
https://doi.org/10.1016/j.apsb.2021.03.008
https://doi.org/10.21037/tcr-21-687
https://doi.org/10.35772/ghm.2020.01090
https://doi.org/10.3390/ijms23031496
https://doi.org/10.3389/fcell.2021.759691
https://doi.org/10.3389/fcell.2021.759691
https://doi.org/10.3390/cancers14030552
https://doi.org/10.1177/15593258211064744
https://doi.org/10.2147/ott.s77099
https://doi.org/10.1016/j.cca.2018.07.029
https://doi.org/10.1016/j.cca.2018.07.029
https://doi.org/10.2147/cmar.s171035
https://doi.org/10.18632/oncotarget.22557
https://doi.org/10.1186/s12885-019-6373-y
https://doi.org/10.21037/jgo-20-252
https://doi.org/10.3389/fonc.2021.735803
https://doi.org/10.3389/fonc.2021.735803
https://doi.org/10.1007/s10238-021-00785-x
https://doi.org/10.2147/cmar.s190006
https://doi.org/10.1142/s0192415x20500639
https://doi.org/10.1007/s10654-010-9491-z
https://doi.org/10.1093/icvts/ivy163
https://doi.org/10.1093/annonc/mdw691
https://doi.org/10.1038/srep39482
https://doi.org/10.1038/srep39482
https://doi.org/10.1097/MD.0000000000005886
https://doi.org/10.1097/MD.0000000000005886
https://doi.org/10.1007/s00432-017-2451-1
https://doi.org/10.1245/s10434-018-6651-y
https://doi.org/10.1245/s10434-018-6651-y
https://doi.org/10.7150/jca.30281
https://doi.org/10.1002/jcp.27052
https://doi.org/10.2147/CMAR.S257058
https://doi.org/10.21037/tcr-19-2849
https://doi.org/10.2147/CMAR.S333190
https://doi.org/10.2147/CMAR.S333190
https://doi.org/10.3389/fsurg.2022.922595
https://www.frontiersin.org/journals/surgery
https://www.frontiersin.org/

Li et al.

32. Honn KV, Tang DG, Crissman JD. Platelets and cancer metastasis: a causal
relationship? Cancer Metastasis Rev. (1992) 11:325-51. doi: 10.1007/bf01307186

33. Gao QF, Qiu JC, Huang XH, Xu YM, Li SQ, Sun F, et al. The predictive and
prognostic role of a novel ADS score in esophageal squamous cell carcinoma
patients undergoing esophagectomy. Cancer Cell Int. (2018) 18:153. doi: 10.
1186/s12935-018-0648-2

34. Moses K, Brandau S. Human neutrophils: their role in cancer and relation to
myeloid-derived suppressor cells. Semin Immunol. (2016) 28:187-96. doi: 10.1016/
j.smim.2016.03.018

Frontiers in Surgery

09

10.3389/fsurg.2022.922595

35. Lanitis E, Dangaj D, Irving M, Coukos G. Mechanisms regulating T-cell
infiltration and activity in solid tumors. Ann Oncol. (2017) 28:xiil8-32. doi: 10.
1093/annonc/mdx238

36. Wang Y, Li Y, Chen P, Xu W, Wu Y, Che G, et al. Prognostic value of the
pretreatment systemic immune-inflammation index (SII) in patients with non-
small cell lung cancer: a meta-analysis. Ann Transl Med. (2019) 7:433. doi: 10.
21037/atm.2019.08.116

frontiersin.org


https://doi.org/10.1007/bf01307186
https://doi.org/10.1186/s12935-018-0648-2
https://doi.org/10.1186/s12935-018-0648-2
https://doi.org/10.1016/j.smim.2016.03.018
https://doi.org/10.1016/j.smim.2016.03.018
https://doi.org/10.1093/annonc/mdx238
https://doi.org/10.1093/annonc/mdx238
https://doi.org/10.21037/atm.2019.08.116
https://doi.org/10.21037/atm.2019.08.116
https://doi.org/10.3389/fsurg.2022.922595
https://www.frontiersin.org/journals/surgery
https://www.frontiersin.org/

	The prognostic value of systemic immune-inflammation index in surgical esophageal cancer patients: An updated meta-analysis
	Introduction
	Materials and methods
	Literature search
	Inclusion and exclusion criteria
	Data extraction and quality assessment
	Statistical analysis

	Results
	Literature research and selection
	Basic characteristics of included studies
	The association between SII and OS of esophageal cancer patients
	The association between SII and PFS and CSS of esophageal cancer patients
	Sensitivity analysis and publication bias

	Discussion
	Conclusion
	Data availability statement
	Author contributions
	Conflict of interest
	Publisher's note
	References


