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Background: Although the systemic immune-inflammation index (SII) has
emerged as a potential prognostic marker in various cancers, its specific role in
non-small cell lung cancer (NSCLC) patients undergoing immunotherapy
remains insufficiently explored. To address this critical gap, we conducted a
comprehensive meta-analysis to assess the prognostic value of SII in NSCLC
patients treated with immune checkpoint inhibitors (ICls).

Method: A comprehensive search was conducted across multiple databases—
including PubMed, EMBASE, Cochrane and Web of Science—to identify relevant
studies. Hazard ratios (HRs) and 95% confidence intervals (Cls) were pooled to
evaluate the prognostic significance of Sll for survival outcomes.

Result: Ten studies involving a total of 1,547 patients were included. High
systemic immune-inflammation index (SIl) was significantly associated with
worse overall survival (OS) (HR=1.44, 95% Cl=1.21-1.70, p < 0.001; 1>=3.8%)
and progression-free survival (PFS) (HR=1.44, 95% Cl=1.21-171, p < 0.001;
12=37.2%). Subgroup analysis indicated that an Sll >792 was significantly
associated with poorer OS and PFS.

Conclusion: High SlI is significantly associated with poorer OS and PFS,
particularly when Sl >792.

Systematic review registration: https://www.crd.york.ac.uk/PROSPERO/view/
CRD42024586791, identifier RD42024586791.

systemic immune-inflammation index, non-small cell lung cancer, immune checkpoint
inhibitors, survival, meta-analysis
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1 Introduction

Lung cancer remains the most common and deadliest
malignancy worldwide, with 2,480,301 new cases and 1,817,172
deaths reported in 2022 (1). NSCLC accounts for approximately
85% of these cases (2). The main treatment options include surgical
resection, radiotherapy, chemotherapy, and targeted therapies.
Immunotherapy has transformed cancer treatment, with ICIs
showing promising results in NSCLC. These ICIs, particularly
those targeting programmed cell death protein 1 (PD-1),
programmed death-ligand 1 (PD-L1), and cytotoxic T-
lymphocyte antigen 4 (CTLA-4), have significantly improved
patient outcomes. However, despite these advancements, a
significant challenge remains: over half of patients fail to respond
to ICIs, even when combined with other therapies (3-6). This
underscores the urgent need for reliable biomarkers to identify
which patients are most likely to benefit from immunotherapy and
to guide personalized treatment strategies. PD-L1 expression, a key
biomarker for ICIs therapy, is routinely incorporated into clinical
decision-making for NSCLC. However, reliance solely on PD-L1
expression has several limitations, reducing its predictive accuracy.
First, some NSCLC patients with high PD-L1 expression (TPS
>50%) fail to benefit from immunotherapy (7), whereas certain
patients negative for PD-L1 do respond (8). Second, tumor types,
intratumoral heterogeneity, and variations in detection methods
may affect the accuracy and specificity of PD-LI testing (9).
Additionally, testing for PD-L1 and TMB requires tissue samples,
making it a time-consuming and costly process (10). Therefore,
there is an urgent need for more accessible and reliable biomarkers
to improve patient selection and treatment outcomes. Emerging
evidence highlights the significant role of inflammation and
immune responses in tumor progression. Hematological markers
such as the neutrophil-lymphocyte ratio (NLR) (11), platelet-
lymphocyte ratio (PLR) (12), modified Glasgow Prognostic Score
(mGPS) (13), and SII (14) have shown strong correlations with
prognosis across various cancers. The SII, which combines NLR and
PLR, is calculated by multiplying the platelet and neutrophil counts
and dividing by the lymphocyte count. Initially proposed to predict
outcomes in patients undergoing resection for hepatocellular
carcinoma (14), SII has recently gained attention for its potential
to predict survival in NSCLC patients treated with immunotherapy.
While multiple studies suggest that high SIT levels are associated
with poorer survival outcomes in NSCLC patients undergoing
immunotherapy (15-18), other research has not confirmed its
prognostic value (19-24). This inconsistency highlights a critical
gap in the understanding of SII’s role in patient prognosis. To
address this uncertainty, this study performed a meta-analysis to
examine the association between the systemic SII and prognosis in
patients with advanced NSCLC treated with ICIs. The objective was
to evaluate the prognostic value and reliability of SII as a biomarker
for survival outcomes in patients with advanced NSCLC treated
with ICIs.
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2 Materials and methods
2.1 Search strategy

This study followed the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) guidelines (25).
The meta-analysis protocol was registered in the International
Prospective Register of Systematic Reviews (PROSPERO) with the
registration number CRD42024586791. Relevant studies published
up to February 19, 2025, were systematically retrieved from
PubMed, EMBASE, Cochrane and Web of Science databases
without language restrictions. Both MeSH terms and free text
keywords were used to maximize the sensitivity of the search. The
primary search terms included, but were not limited to, the
following: (“Systemic Immune Inflammation Index” OR “SII”)
AND(”Non-Small-Cell Lung Carcinomas” OR “Non-Small Cell
Lung Cancer” OR “NSCLC” )AND(’Immune Checkpoint
Blockers” OR “Immune Checkpoint Inhibitor” OR “CTLA-4
Inhibitor” OR “PD-1 Inhibitor” OR “PD-L1 Inhibitor” OR
“pembrolizumab” OR “Nivolumab” OR “sintilimab” OR
“camrelizumab” OR “tislelizumab” OR “durvalumab” OR
“atezolizumab” OR “sugemalimab” OR “lpilimumab” OR
“tremelimumab”.)A detailed search strategy (taking PubMed as
an example) was provided in the Supplementary Material.
Additionally, the reference lists of relevant articles were manually
reviewed to identify further eligible studies.

2.2 Inclusion and exclusion criteria

The inclusion criteria were as follows: (1) Patients with
pathologically confirmed NSCLC. (2) Patients receiving treatment
with ICIs. (3) The SII was calculated using the formula: (peripheral
platelet count x neutrophil count)/lymphocyte count. (4) Studies
that identified an optimal cutoft value for SII, dividing patients into
high and low SII groups accordingly. (5) Studies evaluating the
prognostic value of SII on survival outcomes, including OS or PES,
with HRs and 95%CIs explicitly reported in text or extractable from
Kaplan-Meier survival curves. (6) Cohort studies, including both
prospective and retrospective studies.

Exclusion criteria: (1) Patients with active infections, connective
tissue diseases, hematologic disorders, or other autoimmune
diseases were excluded. (2) Patients who underwent curative
surgical resection were excluded. (3) Studies that did not clearly
report the SII calculation method or the rationale for cutoff
determination were excluded. (4) Studies lacking survival
outcome data or from which such data could not be extracted
were excluded. (5) Animal and cell-based experimental studies were
excluded. (6) Letters, meta-analyses, editorials, expert opinions, case
reports, and review articles were excluded. (7) In cases of
overlapping study populations, the study with the largest sample
size and most complete data was included in the meta-analysis.
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2.3 Data extraction and quality assessment

Two investigators (G.C. and B.B.) independently assessed all
studies, and any discrepancies were resolved through discussion
with a third investigator (Y.Y.) until consensus was reached. The
following data were extracted: first author’s name, publication year,
country, sample size, study period, gender, age, smoking history,
tumor histology, TNM stage, PD-L1 expression, treatment regimen,
follow-up duration, SIT cutoft value, cutoff determination method,
survival outcomes, survival analysis method, and HRs with 95%
CIs. When both multivariate and univariate analyses were
performed, HRs and 95% CIs derived from the multivariate
analysis were selected. Two independent authors (G.C. and B.B.)
evaluated study quality using the Newcastle-Ottawa Scale (NOS),
assessing selection of the study population (0-4 points),
comparability of groups (0-2 points), and outcome measurement
(0-3 points). NOS scores range from 0 to 9, with studies scoring >6
considered high quality. The details of the NOS scores are
summarized in Table 1.

2.4 Statistical analysis

Combined HRs and 95% CIs were calculated to evaluate the
prognostic value of SII for survival outcomes in NSCLC patients
treated with immune checkpoint inhibitors. Heterogeneity among
studies was assessed using the Q test and I’statistic. Fixed-effect
models were applied when I°< 50% or the heterogeneity test P-value
> 0.1; otherwise, random-effects models were used. I>value <25%
indicates low heterogeneity, 25% < I’<50% suggests moderate
heterogeneity, and I* >50% indicates substantial heterogeneity;
IPvalue >75% is considered high heterogeneity. Heterogeneity
analysis was conducted when Pexceeded 50%. We prespecified a
series of subgroup analyses to assess the impact of different factors
on the results. These subgroup analyses encompassed study design
characteristics (e.g., sample size, survival analysis method, SII cutoft
value and its determination method) as well as intervention details
(treatment regimen and type of immune checkpoint inhibitors). In
addition, we conducted a meta-regression analysis to explore the
effects of continuous variables on our results, including sample size,
median age, median follow-up duration, and NOS score.
Publication bias was assessed visually using funnel plots, Begg’s
test, and Egger’s test. All statistical analyses were performed using
Stata 17.0 software (StataCorp LLC, TX, USA), with p < 0.05
considered statistically significant.

2.5 Ethics

As all data used in this meta-analysis were obtained from
publicly available databases, approval from institutional review
boards or ethics committees was not required.
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3 Result
3.1 Search results

Initially, 148 relevant studies were identified, of which 10
studies involving 1,547 patients were finally included according to
the inclusion and exclusion criteria (15-24). The literature
screening process and results are shown in the Figure 1.

3.2 Baseline characteristics and study
designs

Ten retrospective cohort studies published since 2019 were
included, involving a total of 1,547 patients with NSCLC receiving
immune checkpoint inhibitors from China (19, 21), Japan (18, 23),
Turkey (16, 24), France (17), Israel (20), the United Kingdom (15),
Switzerland (15), and Italy (22). One of the studies separately reported
survival outcomes for patients receiving immune monotherapy and
immune combination chemotherapy; therefore, we divided this study
into two cohorts (Holtzman L 2022a and Holtzman L 2022b) for
inclusion in the meta-analysis (20). In this study, patients from four
cohorts received immunotherapy monotherapy (17, 18, 20, 21), five
cohorts received immunotherapy combined with chemotherapy (15,
16, 19, 20, 23), and the remaining two cohorts used both approaches
(22, 24). Regarding immune checkpoint inhibitors, Pembrolizumab
was used in five cohorts (15, 17, 20, 22), Nivolumab in four cohorts (16,
18, 21, 24), and Durvalumab in one cohort (23). The sample sizes
ranged from 43 to 308, with a median of 121 patients. Of these studies,
five performed multivariate analyses (15-18, 20), five conducted
univariate analyses (19, 20, 22-24), and one derived HRs and 95%
CIs from Kaplan-Meier curves (21). The SII cutoff values ranged from
400 to 1,444 (median 792.07). Among these, five cohorts determined
cutoff values using receiver operating characteristic (ROC) curves (16,
18, 21, 22, 24), three cohorts adopted cutoff values from previous
literature (20, 23), two cohorts used median values (15, 19), and one
cohort utilized X-tile software (17). The Newcastle-Ottawa Scale (NOS)
scores of the included studies ranged from 6 to 8, indicating moderate
to high methodological quality. The baseline characteristics and study
designs of the included studies are summarized in the Table 2
and Table 3.

3.3 Association between Sll and overall
survival in NSCLC immunotherapy

A total of 11 cohort studies involving 1,547 patients reported the
prognostic value of SII for OS in NSCLC patients treated with ICIs (15-
24). Due to low heterogeneity (I’=3.8%, P = 0.407; Figure 2), a fixed-
effects model was applied. Meta-analysis indicated that patients with
high SII had significantly worse OS compared to those with low SII
(HR=1.44, 95% CI=1.21-1.70, P < 0.001; Figure 2).
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FIGURE 1

Flowchart of database search and study inclusion.

Sensitivity analysis was performed to assess the robustness of
the pooled OS results (Figure 3). The results remained statistically
significant after sequentially excluding each study, indicating that
the meta-analysis conclusions were not overly influenced by any
single study, thus confirming their reliability and robustness.

Subgroup analyses showed all subgroups low heterogeneity and
tests for differences in effect sizes between subgroups were not
statistically significant (P>0.05; Table 4). This indicates that the
prognostic value of SII for OS in NSCLC patients treated with ICIs
remained stable, regardless of subgroup classification by sample
size, survival analysis method, type of ICIs, or cutoff determination
method. However, heterogeneity increased within the subgroup
involving multiple immunotherapy regimens (1°=33.7%; Table 4).
By comparing the key characteristics of the two studies in the
original texts, we consider that this heterogeneity may result from
differences in study designs related to treatment regimens,
medications, drug doses, and hormonal pretreatment. Notably,
SIT >792.07 was significantly associated with poorer OS, whereas
this association was markedly weaker in the subgroup with SII
<792.07. This suggests that an SII value >792 may represent a
potential threshold for identifying high-risk patients undergoing
immunotherapy for NSCLC. Compared with univariate analysis
(HR: 1.13; Table 4), multivariate analysis showed a more significant
association with worse OS (HR: 1.61; Table 4). Similar trends were
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Unable to extract data (n = 10)

observed in immunotherapy monotherapy subgroups and those
using ROC curves to determine cutoffs. This indicates that, after
adjusting for confounding factors, the prognostic value of the ROC-
derived SII cutoff for OS is more pronounced in NSCLC patients
undergoing monotherapy with ICIs.

Further meta-regression analysis demonstrated that the
association between high SII and poor OS was not significantly
influenced by study characteristics such as sample size, median age,
median follow-up duration, or NOS score (P>0.05; Table 5).

3.4 Association between SIl and
progression-free survival in NSCLC
immunotherapy

Seven cohorts involving 777 patients explored the prognostic
value of SII for PFS in NSCLC patients treated with ICIs (15, 17, 18,
21-24). The results indicated moderate heterogeneity (I* = 37.2%, P
= 0.145; Figure 4). The pooled HR was 1.44 (95% CI: 1.21-1.71, p <
0.001; Figure 4), indicating that high SII was associated with
worse PES.

Sensitivity analysis was conducted to evaluate the robustness of
pooled PFES results Figure 5. The results remained statistically
significant upon sequential exclusion of individual studies,
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demonstrating that no single study disproportionately influenced
the original meta-analysis conclusions, thus confirming the

é reliability and robustness of the findings.
] Subgroup analysis showed reduced heterogeneity in groups
% = categorized by differen.t types o.f ICIs an.d cutoff determination
methods, the test for differences in effect sizes between subgroups
was statistically significant (P < 0.05; Table 6), suggesting these
=2 factors as potential sources of heterogeneity. Detailed heterogeneity
Z 2 it analysis was conducted for three subgroups with substantial
heterogeneity (sample size >121, immunotherapy combined with
g % chemotherapy, and cutoff value <792.07), considering several
=z . = potential influencing factors, including but not limited to: 1.
= g 1 % Medications: The influence of different drugs and variations
4 é g § i among manufacturers of the same drug cannot be ruled out.
E‘, 5:;‘ g § § However, due to the lack of detailed descriptions in included
studies, further analysis was not feasible. 2. Cutoff determination
methods: Different approaches to defining cutoff values may impact
? final outcomes. However, studies included in this analysis were of
> E high quality, with reliable statistical methodologies, making results
£ § © meaningful. Additionally, SII values >792.07 were significantly
g g % associated with worse PFS; however, this association was notably
n Sz weaker in the subgroup with SII <792.07. This suggests that an SII
o value >792 may serve as a potential predictive threshold for poorer
d PES in NSCLC patients receiving ICIs. The subgroup treated with

immunotherapy monotherapy and the subgroup using ROC curve
analysis to determine optimal cutoff values showed stronger

(7]
S
©
[
>
()
()}
<<

Mean + SD
+ 8.43

associations with poorer PFS compared to other subgroups based
on identical classification criteria. The results demonstrated that in
immunotherapy monotherapy settings, SII cutoff values determined

110/14

by ROC curve analysis showed enhanced prognostic predictive
utility for PFS in NSCLC patients receiving ICIs.

Given the limited number of included studies (n = 7), which did
not meet the conventional requirement for meta-regression analysis
(generally 210 studies for statistical power), meta-regression was

2022.02-2023.06

not performed.

3.5 Publication bias Begg's funnel plots

Retrospective

Funnel plots were generated to assess publication bias. The
symmetry test (Figure 6) revealed a generally symmetrical
distribution, suggesting no substantial publication bias across
studies. Additionally, Begg’s and Egger’s tests were further

124

employed for quantitative evaluation of publication bias. Results
showed nonsignificant bias: OS group (Begg’s P = 0.533; Egger’s P =
0.566; Figure 6), PES group (Begg’s P = 0.764; Egger’s P = 0.903;
Figure 6). All P values > 0.05, indicating no detectable publication

Turkey

bias in the included studies.

4 Discussion

While PD-L1 expression assays are essential for selecting
patients for immunotherapy, their limitations highlight the need

NSCLC, Non-Small Cell Lung Cancer; TNM, Tumor-Node-Metastasis; PD-L1, Programmed Cell Death-Ligand 1; PD-1, Programmed Cell Death Protein 1; NA, Not Available; SD, Standard Deviation.

TABLE 2 Continued
Safak Yildirim DISLI

(2024) (16)

for additional biomarkers to better identify those most likely to
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FIGURE 2

Forest plots for the meta-analysis of the association between Sl and OS of NSCLC patients on ICls.

benefit. In this context, a study investigating the association
between PD-L1 expression and peripheral blood inflammatory
parameters in patients with NSCLC demonstrated a statistically
significant difference in SII between patients with PD-L1 TPS>50%
and those with TPS <50%. Notably, patients with high PD-L1
expression (TPS>50%) had significantly lower SII levels compared
with those having low PD-L1 expression (TPS <50%). Further

analysis revealed a significant negative correlation between SII
and PD-L1 TPS expression levels (26). For example, a meta-
analysis by Yan Wang et al. encompassing 17 studies found that a
higher SII was significantly associated with poorer OS and PFS in
cancer patients treated with ICIs (27). Similarly, Junyan Kou and
colleagues conducted a meta-analysis of 2,438 patients with
advanced cancers, demonstrating that high SII correlated with

Meta—analysis estimates, given named study is omitted

| Lower Cl Limit

©Estimate Upper Cl Limit

Holtzman L (2022)a

LiuJ(2019)

Keiko Tanimura (2023)
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Yamaguchi O (2023)

Rizzo A (2023)

Seban RD (2021)

Banna GL (2022)

Holtzman L (2022)b

FIGURE 3
Sensitivity analyses of HRs and 95%Cls for OS.
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TABLE 4 Results of subgroup analysis for OS.

10.3389/fonc.2025.1532343

Heterogeneity

Variables No. of studies No. of patients HR (95%Cl) P for interaction
1%(%) Ph
Total 11 1547 1.44 (1.21-1.70) 3.8% 0.407
Sample size
<121 6 464 1.84 (1.33-2.54) 0% 0.420
0.083
>121 5 1083 1.31 (1.08-1.60) 0% 0.660
survival analysis
Multivariate 5 886 1.61 (1.31-1.98) 0% 0.422
Univariate 5 617 1.13 (0.84-1.51) 0.136 0% 0.640
Kaplan-Meier 1 44 2.10 (0.44-10.0) 0% <0.001
treatment
ICIs 4 498 1.81 (1.33-2.47) 0% 0.445
ICIs+ Chemotherapy 5 902 1.31 (1.06-1.61) 0.204 0% 0.552
Mix 2 147 1.14 (0.43-3.03) 33.7% 0.219
PD-(L)1 agent
Pembrolizumab 5 825 1.51 (1.16-1.97) 0% 0.430
Nivolumab 4 373 1.73 (1.27-2.36) 0.347 0% 0.533
Durvalumab 1 126 0.99 (0.49-1.99) 0% <0.001
Cut-off value of Sl
<792.07 6 920 1.18 (0.89-1.55) 0% 0.653
0.070
>792.07 5 627 1.62 (1.31-2.01) 0% 0.434
Cut-off determination
ROC analysis 5 416 1.71 (1.27-2.30) 0% 0.685
Median 2 531 1.28 (1.02-1.61) 0% 0.372
0.113
Literature 3 549 1.25 (0.77-2.01) 0% 0.510
X-tile 1 51 4.80 (1.32-17.46) 0% <0.001

SII, systemic immune-inflammation index; ROC, receiver operating characteristic curve; ICIs, immune checkpoint inhibitors; Mix, Therapeutic regimens incorporating immune

checkpoint inhibitors.

lower objective response rates, reduced disease control rates, and
shorter OS and PFS (28).

This meta-analysis, which included 11 cohorts comprising
1,547 patients, revealed that higher SII was significantly associated
with poorer OS and PES in patients with NSCLC treated with ICIs.
Notably, SII values greater than 792.07 showed a statistically
significant association with survival outcomes. This indicates that
an SII cutoff value of 792 may represent a critical threshold for risk
stratification and therapeutic decision-making. Additionally,
multivariable Cox regression analysis, immunotherapy
monotherapy cohorts, and ROC curve-optimized SII cutoff values
significantly enhanced the predictive performance of SII for OS and
PES in NSCLC patients receiving ICIs. Specifically, multivariable
survival analysis accounts for potential confounding factors,
allowing for a more accurate assessment of the true impact of SII
on patient prognosis. The SII cutoff values determined by ROC

Frontiers in Oncology

curve analysis enable more precise risk stratification, thereby
improving the prediction of OS and PFS. In the immunotherapy
monotherapy setting, where treatment variables are relatively
consistent, SII demonstrates a stronger predictive effect on
prognosis. In contrast, in combination therapy regimens,
cytotoxic agents may exert myelosuppressive effects, such
as altering peripheral blood cell counts, which could obscure
the independent prognostic impact of inflammatory
responses. Therefore, monotherapy better reflects the immune
microenvironment imbalance indicated by SII.

The SII is calculated using platelet, neutrophil, and lymphocyte
counts, any variation in the counts of these three cell types could
affect the final value of SII. An increase in platelets and neutrophils
or a decrease in lymphocytes leads to a higher SII, which is often
associated with a more significant tumor burden, metastasis, and
enhanced immunosuppression. Tumor cells activate platelets,
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TABLE 5 Results of univariate meta-regression analysis.

Variables HR for OS

Coefficient 95% Cl
Sample size 0.998 ‘ 0.996-1.001 0.281
age (years) 1.020 ‘ 0.975-1.067 0.338
Follow-up duration (months) = 0.987 ‘ 0.950-1.026 0.474
NOS 0.961 ‘ 0.735-1.258 0.751

SII, systemic immune-inflammation index; OS, overall survival; HR, hazard ratio; CI,
confidence interval; NOS, Newcastle-Ottawa Scale.

causing them to form microaggregates that help the tumor evade
immune surveillance. These platelets release cytokines like
interleukin-6 (IL-6) and platelet-derived growth factor (PDGEF),
which further promote platelet production. By secreting growth
factors and facilitating angiogenesis and metastasis, platelets
contribute to tumor progression and invasion (29, 30).
Simultaneously, the inflammatory tumor microenvironment and
metastasis increase the secretion of neutrophil-stimulating factors
such as granulocyte colony-stimulating factor (G-CSF), leading to
elevated neutrophil levels. Neutrophils promote tumor initiation
and proliferation by releasing pro-inflammatory molecules like
miR-23a, miR-155, and reactive oxygen species (ROS). They also
support angiogenesis by secreting vascular endothelial growth
factor (VEGF) and matrix metalloproteinase 9 (MMP-9), further
driving tumor progression (31). In contrast, immunosuppressive
factors in the tumor microenvironment—such as transforming
growth factor-beta (TGF-f) and PD-L1—impair the anti-tumor
functions of lymphocytes, leading to a reduction in their numbers
(32). ICIs enhance anti-tumor immune responses by blocking these
immune checkpoints, which not only restores T-cell function but
also inhibits the pro-tumor activity of neutrophils (33). Higher SII
reflects the inflammatory and immune dysregulation status of
cancer patients, correlating not only with poorer prognosis in

10.3389/fonc.2025.1532343

NSCLC but also potentially predicting a reduced response to ICI
treatment. In contrast, the SII values in healthy individuals are
typically lower. A recent large-scale epidemiological study provided
a reference range for SII based on nearly 30,000 healthy Chinese
adults, reporting a 2.5-97.5 percentile reference interval of
approximately 162-811 for males and 165-792 for females (34).
This finding suggests that most healthy individuals have SII values
below 800, which further supports our observation that NSCLC
patients with an SII above 792 exhibit significantly poorer OS and
PES after treatment with immune checkpoint inhibitors.

As a potential prognostic biomarker, SII offers advantages over
PD-L1 expression, including ease of sample collection, safety,
reproducibility, standardization, low cost, and rapid result
availability, thus showing great promise for timely clinical
decision-making. During treatment, periodic monitoring of SII
may help evaluate prognosis and therapeutic response, guiding
interventions such as inflammation control, lymphocyte
proliferation and activation, and antiplatelet therapy in patients
with elevated SII levels. Additionally, combining SII with other
biomarkers or clinical indicators could optimize clinical decision-
making and assist in selecting the optimal therapeutic strategy
for patients.

Potential limitations of this meta-analysis: 1. Subgroup analysis
indicated that different ICIs did not significantly impact the
predictive performance of SII. However, only ten studies met the
inclusion criteria, resulting in a limited number of studies within
subgroups and potentially insufficient statistical power.
Furthermore, inter-study variability in treatment protocols -
including therapeutic agents, manufacturers, dosages,
pretreatment regimens, and treatment durations - potentially
introduced confounding effects on outcome assessments. But
these parameters were insufficiently detailed in original reports.
Therefore, future studies should conduct large-scale, multicenter
prospective trials. Moreover, strict control over these variables
should be ensured during the study design phase to minimize

%
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Forest plots for the meta-analysis of the association between SII and PFS of NSCLC patients on ICls.
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Meta—analysis estimates, given named study is omitted
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FIGURE 5
Sensitivity analyses of HRs and 95%Cls for PFS.

TABLE 6 Results of subgroup analysis for PFS.

Heterogeneity

Variables No. of studies No. of patients HR (95%Cl) P for interaction
1%(%) Ph

Total 7 777 1.44 (1.21-1.71) 37.2% 0.145
‘ Sample size

<121 3 138 2.14 (1.33-3.44) 0% 0.833

0.079

>121 4 639 1.36 (1.13-1.63) 50.8% 0.107
‘ survival analysis

Multivariate 3 460 1.54 (1.27-1.86) 0% 0.419

Univariate 3 273 0.95 (0.62-1.46) 0.091 33.6% 0.222

Kaplan-Meier 1 44 2.06 (0.93-4.55) 0% <0.001
‘ treatment

ICIs 3 196 1.66 (1.29-2.13) 0% 0.417

ICIs+ Chemotherapy 2 434 1.25 (0.98-1.60) 0.280 78.1% 0.033

Mix 2 147 1.60 (0.72-3.54) 0% 0.406

PD-(L)1 agent

Pembrolizumab 3 402 1.56 (1.21-2.02) 0% 0.392
Nivolumab 3 249 1.56 (1.20-2.03) 0.036 0% 0.590
Durvalumab 1 126 0.77 (0.46-1.28) 0% <0.001

Cut-off value of Sl

<792.07 3 274 1.01 (0.66-1.54) 0.068 53.9% 0.114

(Continued)
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TABLE 6 Continued

Heterogeneity

Variables No. of studies No. of patients HR (95%Cl) P for interaction 5
1<(%) Ph

Cut-off value of Sl
>792.07 4 503 1.55 (1.28-1.87) 0% 0.597
Cut-off determination
ROC analysis 4 292 1.58 (1.23-2.04) 0% 0.760
Median 1 308 1.45 (1.09-1.92) 0% <0.001

0.039
Literature 1 126 0.77 (0.46-1.28) 0% <0.001
X-tile 1 51 2.60 (1.14-5.91) 0% <0.001

SII, systemic immune-inflammation index; ROC, receiver operating characteristic curve; ICIs, immune checkpoint inhibitors; Mix, Therapeutic regimens incorporating immune

checkpoint inhibitors.

confounding effects on outcome assessment. 2. The included studies
excluded confounding factors such as acute infections, connective
tissue diseases, and hematological disorders, ensuring the stability
of SII. However, most studies did not provide detailed descriptions
of patients’ underlying conditions (e.g., hypertension, diabetes) or
long-term medication history, which may have led to insufficient
control of potential confounders. Future research should improve
data collection on comorbidities and long-term medication use to
allow for better adjustment of confounding variables in multivariate
analysis. 3. Differences in cutoff determination methods directly
influence the SII cutoff values, contributing to increased
heterogeneity among studies and potentially affecting the
accuracy of SII predictions. Future studies should standardize the
approach for determining cutoff values (e.g., ROC curve analysis) to

ensure accurate risk stratification and better control for
confounding factors.

5 Conclusion

This meta-analysis systematically evaluated the prognostic
value of SIT in NSCLC patients receiving ICIs. The results
demonstrated that high SII was significantly associated with
poorer OS and PFS, particularly when SII exceeded 792. These
findings suggest that SII may serve as a prognostic biomarker for
immunotherapy in NSCLC patients, aiding in the identification of
individuals more likely to benefit from ICIs treatment. Further
large-scale, multicenter prospective studies are warranted to
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validate the prognostic significance of SII in NSCLC patients
receiving ICIs therapy.
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