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Abstract

SlI for survival outcomes.

Background: Previous studies have investigated the prognostic value of the systemic immune-inflammation index
(Sll) in nasopharyngeal carcinoma (NPC). However, the results have been inconsistent. Therefore, this study aims to
investigate the prognostic significance of Sl in NPC through a meta-analysis.

Methods: The PubMed, Web of Science, Embase, and Cochrane Library databases were thoroughly searched. The
pooled hazard ratios (HRs) with 95% confidence intervals (Cls) were calculated to evaluate the prognostic value of the

Results: A total of six studies comprising 2169 patients were included in the meta-analysis. Pooled analyses indicated
that a high Sll was significantly associated with worse overall survival (OS) (HR = 1.69, 95% Cl = 1.36-2.09, P < 0.001)
and progression-free survival (PFS) (HR = 1.60, 95% C/ = 1.29-1.98, P < 0.001) in patients with NPC. Subgroup analysis
showed that Sl was a significant prognostic marker for PFS but not for OS in NPC.

Conclusion: Our meta-analysis demonstrated that a high SIl could be an efficient prognostic indicator of OS and PFS
in NPC. In our opinion, Sll could be used to predict long-term and short-term outcomes in patients with NPC. Further-
more, we suggest that Sll be applied to help individual patients with NPC assess the prognostic risk.

Systematic review registration: PROSPERO CRD42022321570
Keywords: Systemic immune-inflammation index, Meta-analysis, Prognosis,-Nasopharyngeal carcinoma

Background

Nasopharyngeal carcinoma (NPC) is an epithelial carci-
noma originating from the lining of the nasopharyngeal
mucosa and is commonly observed at the pharyngeal
recess (fossa of Rosenmiiller) [1]. According to the Inter-
national Agency for Research on Cancer (IARC), there
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were 133,354 new cases of NPC worldwide in 2020,
accounting for 0.7% of all cancers diagnosed in the same
period [2]. The geographical distribution of NPC is
mainly in East and Southeast Asia, with approximately
77% of NPC incidences found in these areas [3]. Radio-
therapy is the primary treatment approach for non-
metastatic NPC [4]. Meanwhile, with the application of
intensity-modulated radiotherapy (IMRT), concurrent
chemoradiotherapy (CCRT), and concurrent chemo-
radiotherapy (CCRT), the overall prognosis of NPC has
been dramatically improved [5-7]. However, distant fail-
ure is a crucial problem, and the treatment outcome of
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metastatic NPC remains unsatisfactory [8]. Although the
American Joint Committee on Cancer (AJCC) tumor-
node-metastasis (TNM) classification is commonly used
to select treatment strategies and predict outcomes, it is
still a challenge to predict the prognosis for individual
patients accurately [8]. Consequently, developing new
and specific prognostic biomarkers for the individualized
treatment of patients with NPC is of great significance.

Systemic inflammation has been implicated in the
pathogenesis and progression of cancer, and many
inflammatory biomarkers have been reported as prog-
nostic factors in various carcinomas [9, 10]. The sys-
temic immune-inflammation index (SII) has been shown
to function as an effective indicator of cancer patients’
inflammatory status, which is calculated using the follow-
ing formula: platelet count x neutrophil count/lympho-
cyte count [11, 12]. Numerous studies have demonstrated
that SII is related to the prognosis of solid tumors, such
as hepatocellular carcinoma [11], esophageal squamous
cell carcinoma [13], gastric cancer (GC) [14], pancreatic
cancer [15, 16], breast cancer [17], lung cancer [18, 19],
oral cancer [20], and other cancers. Several recent stud-
ies also showed the SII to b prognostic for NPC [21-26],
although the results were inconsistent. For instance, in
some studies [21-23], SII was reported as an independ-
ent prognostic factor for NPC; however, in other stud-
ies [24-26], SII was not documented as an independent
prognostic factor for NPC. Therefore, this study aims to
comprehensively explore the prognostic value of SII in
patients with NPC through a meta-analysis.

Materials and methods

Study guidelines

The present study was performed following the Preferred
Reporting Items for Systematic Reviews and Meta-Anal-
yses (PRISMA) guidelines [27], and it has been registered
with PROSPERO (CRD42022321570).

Literature search strategies

Two researchers (Z. Z. and S. X.) independently car-
ried out a systematic online literature search and data
extraction. Our search covered PubMed, Embase, Web
of Science, and the Cochrane Library databases from
its inception through April 17, 2022, for articles that
explored SII's prognostic value for NPC. The following
search terms were used: “nasopharyngeal carcinoma,
“nasophary*, “systemic immune-inflammation index,’
“systemic immune inflammation index,” and “SII,” and all
searches were performed using a combination of MeSH
terms and free-test words. The references of the included
studies and reviews were carefully examined to identify
eligible studies.
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Inclusion and exclusion criteria

The inclusion criteria were as follows: (1) the association
between SII and the prognosis of patients with NPC was
depicted; (2) SII was measured before clinical treatments;
(3) an optimal cutoff value of SII was included; (4) out-
comes of interest, including overall survival (OS), pro-
gression-free survival (PFS), or distant metastasis-free
survival (DMES), were reported; (5) the articles had suffi-
cient data to evaluate the hazard ratio (HR) and 95% con-
fidence interval (CI) of survival; and (6) studies published
in English. Additionally, the exclusion criteria were as fol-
lows: (1) studies on cell lines, tissues, or animals, (2) stud-
ies reporting continuous variables for SII, and (3) studies
in which the publication type was case series, review arti-
cle, letter, editorial, or commentary.

Data extraction and quality assessment

Two researchers (Z. Z. and S. X.) independently extracted
data from each eligible publication, and discrepancies
were resolved by discussion with a third investigator
(D. W.). The extracted data included the following study
information: first author, publication year, sample size,
metastatic status, World Health Organization (WHO)
histological type, American Joint Committee on Cancer
(AJCC) stage, the cutoff value of SII, survival endpoints,
follow-up time, age characteristics of patients, treat-
ment methods, HRs, and the corresponding 95% Cls.
This meta-analysis used OS as the primary endpoint,
while PFS and DMEFS were secondary endpoints. In this
meta-analysis, HRs and the corresponding 95% Cls for
prognosis were evaluated in two ways. First, HRs were
acquired directly from the papers that have reported the
HRs and 95% Cls in univariate and/or multivariate analy-
sis. HRs in multivariate analysis were preferred because
they improve precision in interpreting confounding fac-
tors. Second, HRs and 95% ClIs were calculated from the
survival curves using Engauge Digitizer version 11.1 if a
study provided only Kaplan—Meier curves.

The quality of the included studies was evaluated using
the Newcastle-Ottawa scale (NOS) [28] by two inde-
pendent authors (Z. Z. and S. X.) in three aspects: selec-
tion, comparability, and exposure. The NOS scores range
from 0 to 9. Studies with a NOS score of 6 or more were
considered high-quality studies. When the results were
inconsistent, agreements were reached through discus-
sion with a third investigator (D. W.).

Statistical analysis

This meta-analysis was performed using Review Manager
(RevMan) software, version 5.3 (the Nordic Cochrane
Center, Cochrane Collaboration, Copenhagen, Den-
mark). Summary statistics were performed using
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standard meta-analysis methods, with HRs used as an
effective measure to assess the association between SII
and prognosis in patients with NPC. Between-study sta-
tistical heterogeneity was determined using the Higgins
P statistic and Cochran’s Q test, with data followed by P
< 0.10 and/or I? > 50% considered significant heterogene-
ity. In our study, a fixed-effect model (FEM) was adopted
for some cases with significant homogeneity, while a
random-effect model (REM) was performed for others.
Since fewer than 10 articles were included, the use of fun-
nel plots for publication bias detection was avoided [29].
A leave-one-out strategy was used for sensitivity analysis
to determine the stability and reliability of the results.
P < 0.05 was considered statistically significant.

Results

Search results

Through the use of search strategies, we located 94 stud-
ies in databases. After excluding duplicates, 66 studies
remained. Afterward, 56 records were eliminated based
on evaluations of the title and abstract, leaving ten studies
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for further evaluation. Following this, four studies were
excluded for the following reasons: three lacked the
necessary data for analysis, and another lacked an opti-
mal cutoff value for SII. Ultimately, six studies [21-26]
were included in the current meta-analysis with 2169
patients. The process of literature selection is described
in Fig. 1.

Study characteristics

The included studies were published between 2017 and
2021, with sample sizes ranging from 243 to 1767. All
of them were conducted in China. All studies [21-26]
enrolled patients with primary NPC. The prognostic
effect of SII for OS was reported in all studies and was
the primary endpoint of this meta-analysis. Moreover,
four studies [22-24, 26], and one study [22], examined
the relationship between SII and PFS and SII and DMFS,
respectively. The median value of the cutoff for SII was
621.47 in the included studies. All included studies had
NOS scores > 6. A detailed description of all included
studies is presented in Table 1.

(n=94,
PubMed=15,
Embase=14,

Web of Science=13,
Cochrane Library=52)

Records identified through database searching

[ Identiﬁcation]

A 4

(n=66)

Records after duplicates removed

[ Screening ]

Records screened
(n=66)

Records eliminated by
» title/abstract examination
(n=56)

2
=
i
sl
[s3)

A 4

Full-text articles excluded with

eligibility
(n=10)

Full-text articles assessed for

reasons(n=4):
» Insufficient data for analysis(n=4)
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A 4

SII(n=1)

Included

(n=06)

Studies included in meta-analysis

Fig. 1 Flow chart of study selection
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The association between Sll and OS/PFS/DMFS in NPC

In total, six studies provided data for the calculation of
the pooled HR and 95% CI of OS [21-26]. As a result of
nonsignificant heterogeneity (> = 40%, P = 0.14), the
FEM was applied. As shown in Fig. 2a, the pooled HR
and 95% CI for OS was HR = 1.69, 95% CI = 1.36-2.09,
and P < 0.001. In addition, the pooled HR and 95% CI of
PFS were calculated based on data from 4 studies [22-24,
26]. As with the former, there was no significant heter-
ogeneity (2 = 0%, P = 0.56), and the FEM was applied.
The pooled results for PFS are HR = 1.60 and 95% CI =
1.29-1.98, P < 0.001 (Fig. 2b). In addition, only one study
[22] reported the prognostic value of SII for DMES in
NPC, and the results showed that SII was an independ-
ent prognostic factor for DMFS (HR = 2.089, 95% CI =
1.310-3.331, P = 0.002).

Subgroup analyses

The OS and PES survival outcomes were analyzed in
subgroups. As shown in Table 2, a high SII was still a
significant prognostic factor for OS in subgroups with a
cutoff value > 527.2 and a sample size < 327 and treated
by IMRT (all P < 0.05). However, the association between
SII and OS was not significant in the subgroups of cutoff
value < 527.2, sample size > 327, treatment except IMRT,
and metastatic status (all P > 0.05). In addition, high SII
remained a significant prognostic factor for PFS, in all
subgroups of cutoff value, sample size, treatment with
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radiotherapy +/— chemotherapy, and metastatic status
(all P < 0.05).

Sensitivity analyses

To assess the robustness of the results, a sensitivity
analysis was performed. The tests showed no signifi-
cant change in the pooled results for OS and PFS when
a single trial was excluded. Therefore, we consider the
evidence assembled in the current meta-analysis to be
robust and credible.

Publication bias
Due to the small number of studies included (# = 6), no
publication bias test was performed.

Discussion

To the best of our knowledge, this is the first meta-analy-
sis to describe the prognostic significance of SII in NPC.
The SII is a combined marker based on platelet, lympho-
cyte, and neutrophil counts [11], which could indicate
the body’s inflammatory status effectively. In this meta-
analysis, by collecting data from 2382 patients across six
studies, we demonstrated that a high SII was a signifi-
cant prognostic indicator for lower OS, PFS, and DMFS
in NPC. Platelet, lymphocyte, and neutrophil counts are
routinely measured by laboratory tests in NPC patients
before treatment. We believe that SII is easily avail-
able and cost-effective in clinical practice. Therefore,

a
Study or Subgroup log[Hazard Ratio] SE Weight
Jiang 2017 0.817 0.2452 20.0%
Oei 2018 0.6679 0.2245 23.9%
Lin 2019 0.5616 0.1851 35.1%
Feng 2020 -0.2662 0.3538 9.6%
Zeng 2020 -0.5575 0.9733 1.3%
Li 2021 0.3592 0.3439 10.2%
Total (95% CI) 100.0%

Heterogeneity: Chi? = 8.33, df =5 (P = 0.14); I = 40%
Test for overall effect: Z=4.78 (P < 0.00001)

b
Study or Subgroup log[Hazard Ratio] SE Weight
Oei 2018 0.534 0.1697 40.9%
Lin 2019 0.5266 0.1672 42.1%
Feng 2020 0.0298 0.3258 11.1%
Li 2021 0.465 0.4492 5.8%
Total (95% CI) 100.0%

Heterogeneity: Chi2 = 2.08, df = 3 (P = 0.56); 12 = 0%
Test for overall effect: Z = 4.34 (P < 0.0001)
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Fig. 2 Forest plots reflecting the association between Sll and OS (@)/PFS (b) in NPC. SlI, systemic immune-inflammation index; PFS, progression-free
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Table 2 Subgroup analysis for OS and PFS in this meta-analysis
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Subgroups Number of Number of cases HR (95% Cl) p-value Heterogeneity
studies
(%) p-value

oS

Overall 6 2169 1.69(1.36,2.09) < 0.001 40 0.14
Cutoff value

<02 3 1329 159(091,2.78) 0.110 71 0.03

>527.2 3 840 1.63(1.19,223) 0.002 0 048
Sample size

<327 3 825 1.87(141,249) <0.001 9 0.33

> 327 3 1344 1.35(0.79,233)  0.270 60 0.08
Treatment

Radiotherapy 4/— chemotherapy 3 987 1.54(0.92,2.59) 0.100 69 0.04

IMRT 1 585 1.95(1.26,3.03)  0.003 - -

Radiotherapy +/— chemotherapy, chemotherapy, untreated 1 255 0.57(0.08,3.86) 0570 - -

IMRT, CCRT +/— induction, and/ or adjuvant chemotherapy 1 342 143(0.73,2.81) 0300 - -
Metastatic status

Metastatic 660 1.22(0.55,2.74) 0620 77 0.04

Mixed 1509 1.89(1.42,252) <0001 0 044
PFS

Overall 4 1587 1.60(1.29,1.98)  <0.001 0 0.56
Cutoff value

< 43248 1002 153(1.14,2.06)  0.005 47 0.17

> 43248 585 1.68(1.24,2.28) < 0.001 0 0.90
Sample size

<342 585 1.68(1.24,2.28) < 0.001 0 0.90

> 342 1002 1.53(1.14,2.06)  0.005 47 0.17
Treatment

Radiotherapy +/— chemotherapy 3 1245 1.60(1.29,199) < 0.001 4 0.35

IMRT, CCRT +/— induction, and/ or adjuvant chemotherapy 1 342 1.59(0.66,3.84) 0300 - -
Metastatic status

Metastatic 660 1.53(1.14,2.04) 0.004 46 0.17

Mixed 927 169 (1.24,231)  <0.001 0 0.56

Abbreviations: OS Overall survival, HR Hazard ratio, PFS Progression-free survival, C/ Confidence interval, IMRT Intensity-modulated radiotherapy, CCRT Concurrent

chemoradiotherapy

we suggest that SII should be applied to help individual
patients with NPC assess the prognostic risk.

Previous studies have shown that systemic inflam-
mation influences the pathogenesis and progression of
cancer [9, 10]. Firstly, platelets contribute to tumor cell
proliferation and metastasis through direct interactions
and secreted bioactive proteins [30]. In addition, tumor-
associated neutrophils can exert protumoral functions,
enhancing tumor cell invasion and metastasis, angiogen-
esis, and extracellular matrix remodeling while inhibit-
ing antitumoral immune surveillance [9]. In contrast,
lymphocytes commonly function as pivotal tumor sup-
pressors by inducing cytotoxic cell death and produc-
ing cytokines that inhibit cancer cell proliferation and

metastatic activity [31]. Therefore, a high SII indicator of
poor prognosis is based on the different roles of platelets,
neutrophils, and lymphocytes in tumor biology.

Recently, a series of meta-analyses have explored the
prognostic significance of SII in various solid tumors
[19, 32-36]. First, Zhang et al. [33] suggested that a
high SII was related to poor prognosis in breast can-
cer patients and clinicopathological features that indi-
cated tumor progression. Additionally, Li et al. [34]
reported that SII could serve as a promising noninva-
sive biomarker to assess the prognosis of patients with
urinary system cancer. Another meta-analysis showed
that a higher pre-treatment SII was significantly associ-
ated with poorer survival outcomes and several clinical
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characteristics in GC [35]. A late meta-analysis of 11
studies recruiting 2365 patients demonstrated that SII
was a significant prognostic marker for survival in
patients with pancreatic cancer [36]. In addition, Wang
et al. [32] illustrated that an elevated SII was a factor
of poor prognosis in patients with hepatocellular car-
cinoma. Furthermore, Zhou et al. [19] reported that
a high SII could be an effective indicator of the prog-
nosis of OS in SCLC. In this meta-analysis, pooled
results indicated that NPC patients with high SII val-
ues had worse OS, PFS, and DMFS than those with low
SII values. Moreover, subgroup analyses were applied
to investigate the prognostic significance of SII in
patients with different cutoff values, sample sizes, treat-
ment modalities, and metastatic statuses. The findings
showed that SII was not a significant prognostic marker
for OS but for PES in NPC. This may be due to the rela-
tively small sample size. In addition, the SII value was
associated with DMFS in NPC, although this result
needs further validation.

It should be acknowledged that this meta-analysis has
several limitations. First, the six included articles were
retrospective cohort studies, which may have inherent
limitations. Second, the total number and sample size
included in the study were relatively small, especially
in some subgroup analyses. Therefore, it is necessary
to carry out more large sample studies to further verify
these findings. Third, due to the lack of original data from
individual studies, subgroup analyses based on other fac-
tors, such as age, sex, and AJCC stage of the tumor, were
not performed. Fourth, all the research results were from
China, and there were limitations in their prognostic sig-
nificance for patients with NPC in different countries.
Finally, the optimal cutoff values of the SII were incon-
sistent in various studies. Given the limitations enumer-
ated above, we should be cautious in interpreting the
results of this study.

In conclusion, our meta-analysis demonstrated that a
high SII was related to NPC’s poor OS, PES, and DMFS.
In our opinion, SII could be used to predict long-term
and short-term outcomes in patients with NPC. Further-
more, we suggest that SII should be applied to help indi-
vidual patients with NPC to assess the prognostic risk.

Abbreviations

SII: Systemic immune-inflammation index; NPC: Nasopharyngeal carci-
noma; HR: Hazard ratio; Cl: Confidence intervals; OS: Overall survival; PFS:
Progression-free survival; DMFS: Distant metastasis-free survival; GC: Gastric
cancer; PRISMA: Preferred Reporting Items for Systematic Reviews and
Meta-Analyses; RevMan: Review Manager; WHO: World Health Organization;
AJCC: Intensity-modulated radiotherapy; NOS: Newcastle-Ottawa scale; NA:
Not available; IMRT: Intensity-modulated radiotherapy; CCRT: Concurrent
chemoradiotherapy.
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