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META-ANALYSIS

Prognostic role of the systemic immune-inflammation in patients with
non-small cell lung cancer: A meta-analysis

Guomin Zhao, Hui Zhang, Pucong Ye, Wei Chen

Abstract
Objective: To explore the prognostic value of systemic immune-inflammation in assessing patients with non-small cell
lung cancer.
Method: The meta-analysis was conducted from May to July 2023, and comprised a comprehensive search PubMed,
Excerpta Medica Database and Cochrane Library databases up to March 21, 2023, for relevant peer-reviewed articles
evaluating the prognostic value of systemicimmune-inflammation in patients with non-small cell lung cancer. Hazard ratio
and 95% confidence interval were calculated to assess systemic immune-inflammation’s relationship with overall survival
and progression-free survival. Data was analysed using STATA 17.0.
Results: Of the 135 studies initially identified, 32(23.7%) were analysed in detail, involving 12,040 patients. Increased systemic
immune-inflammation was significantly associated with poor overall survival (hazard ratio: 1.31; 95% confidence interval:
1.21-1.41; p<0.001) and progression-free survival (hazard ratio: 1.48; 95% confidence interval: 1.12-1.94; p<0.001) in non-
small cell lung cancer patients. Subgroup analysis confirmed these findings, with significant associations observed across
various subgroups (country, sample size, cut-off value, survival analysis type, and TNM stage). Sensitivity analysis showed
that the pooled hazard ratios remained stable, with no significant changes upon the exclusion of individual studies (p=0.75
for OS and p=0.83 for PFS). Publication bias was assessed and no significant bias was observed for either OS or PFS (Egger's
test p=0.12 for OS and p=0.18 for PFS).
Conclusions: High systemic immune-inflammation was found to be a significant predictor of poor overall survival and
progression-free survival in non-small cell lung cancer patients.
Keywords: Systemic immune-inflammation index, Non-small cell lung cancer, Meta-analysis, Prognosis.

(JPMA 76:749; 2026) DOI: https://doi.org/10.47391/JPMA.20416

Introduction

Non-small cell lung cancer NSCLC represents the
predominant form of lung malignancy, constituting an
estimated 85% of total lung cancer diagnoses.! Despite
advancements in early detection methods and therapeutic
strategies, NSCLC remains a major contributor to global
cancer-related deaths due to its high prevalence and
tendency to progress rapidly.2 The disease often recurs
locally or metastasises distantly, and the prognosis for
NSCLC patients is generally poor.3 To enhance patient
outcomes, identifying reliable prognostic indicators is
critical for predicting survival and informing the
development of effective treatment strategies in NSCLC
patients. This approach can significantly improve both
survival rates and quality of life (QOL) for this population.

The systemic inflammatory response is a critical factor in
tumour development, local immunosuppression, and
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cancer progression. Recent investigations have revealed
that a range of biomarkers indicative of inflammation,
encompassing the neutrophil-to-lymphocyte ratio (NLR)4
platelet-to-lymphocyte ratio (PLR)5 and systemicimmune-
inflammation (Sll),6-8 exhibit significant correlations with
the prognosis of malignancies. The Sl index is an emerging
biomarker used to assess inflammation. It is calculated by
multiplying the platelet and neutrophil counts, and then
dividing the result by the lymphocyte count.? This
convenient and easily available indicator has been shown
to independently predict overall survival (OS) in patients
with different types of malignant tumours, including
pancreatic cancer,'© colorectal cancer,’™ NSCLC'2 and
hepatocellular carcinoma (HCC).13

A multitude of research has delved into the predictive
importance of the Sl concerning NSCLC, but the findings
have varied across studies.2.14-39 While some studies have
identified Sll as a crucial prognostic factor for NSCLC, others
have not supported this view.40-43 For example, a study
demonstrated that elevated SlI levels functioned as a
significant independent predictor of OS in NSCLC patients
treated with chemoradiotherapy (hazard ratio [HR]: 1.63;
95% confidence interval [CI]: 1.18-2.04, p<0.001).3>
However, a recent study using multivariate analysis
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concluded that the Sl did not emerge as a separate
predictor of OS in patients afflicted with advanced stages
of NSCLC (HR: 1.140; 95% Cl: 0.808-1.610; p=0.445).40 The
current systematic review and meta-analysis was planned
to furnish a more holistic and precise assessment of the
prognostic significance of the Sl among NSCLC patients.

Materials and Methods

The systematic review and meta-analysis was conducted
from May to July 2023 in line with the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA)
statement.44 The methodology was registered in the
international prospective register of systematic reviews
(PROSPERO)45 (CRD42023428555).

The study comprised search on PubMed, Excerpta Medica
Database (EMBASE) and Cochrane Library databases (from
their inception through March 21, 2023). Search terms
included "Systemic immune inflammation index", "SII",
"non-small cell lung cancer", "NSCLC", "squamous cell
carcinoma", "adenocarcinoma’, and "lung cancer". The
strategy combined medical subject heading (MeSH) terms
and key words to maximise retrieval of relevant peer-

reviewed studies.

The criteria for study eligibility encompassed: research
examining the correlation of SIl with patient survival data
(OS and/or progression-free survival [PFS]) in NSCLC
patients; NSCLC diagnosis confirmed by pathological
examination; provision of Sl cut-off value and HRs with
95% Cls for prognostic factors; publication in English
language; Newcastle-Ottawa Scale (NOS) score of at least
646. Non-human studies, articles of a review nature,
correspondence, editorials, case studies and abstracts from
conferences or meetings, and research featuring redundant
or overlapping participant cohorts were excluded.

Two researchers extracted data from the eligible studies
independently, with discrepancies being addressed
through collaborative discussion. The collected data
included variables, such as the lead author’s name,
publication year, study duration, geographical location,
sample size, gender distribution, tumour-node-metastasis
(TNM) staging, follow-up period, threshold value for SlI,
survival outcomes measured, type of survival analysis
performed, source of the HR, and the HR with its 95% Cl.
The quality of the studies was assessed using the NOS
criteria4> and NOS score >6 was deemed to mean high
quality.

Data was analysed using STATA 17.0. The predictive
significance of the Sl concerning clinical endpoints was
assessed by HRs and 95% Cls. The chi-square Q test, along
with the 12 statistic, was deployed to scrutinise the
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heterogeneity in study outcomes. When minimal
heterogeneity was detected, indicated by p>0.10 and 12
<50%, a fixed-effects model was used for analysis. In
instances of significant heterogeneity, a random-effects
model was employed. Heterogeneity was ascertained by
conducting a stratified subgroup analysis across diverse
observational metrics. Sensitivity analysis assessed the
influence of each study on the collective outcomes by
successively removing one study at a time. Begg's test and
Egger’s test4748 were used to assess the possibility of
publication bias, with p<0.05 being the threshold for
statistical significance.

Results
Of the 135 studies initially identified, 32(23.7%) were
analysed in detail1214-4348 (Figure 1), involving 12,040
patients.

The studies analysed, hailing from 2017 to 2023, were
retrospective in nature and spanned a range of sample
sizes, from 34 to 3,984 participants. Overall, 9(28.12%)
studies6:21.26,29,32,343541,49 were conducted outside of Asia,
with the remainder being conducted in China.12.14.15,17-20,22-
25,27,28,30,31,33,36-4042,43 The Sl cut-off values ranged from
395.4to 1,270 (Table 1).

The association between Sll and OS in patients with NSCLC
was reported in 31 (96.87%) studies.’214-43 A random-
effects model was used due to high heterogeneity
(12=88.5%, p<0.001). A high Sll was significantly associated
with poor OS in NSCLC (HR: 1.31; 95% ClI: 1.21-1.41;
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Y Y
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/
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Figure-1: Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) flow diagram.
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Figure-2: Forest plot for the relationship between SIl and 0S in NSCLC patients.

Sll: Systemic immune-inflammation, NSCLC: Non-small cell lung cancer, 0S: Overall survival.

Table-2: Subgroup analysis of the prognostic effect of SIl for overall survival (0S) in patients with NSCLC.

Figure-4: Sensitivity analysis of the association between pre-treatment Sl and 0.
SII: Systemic immune-inflammation, 0S: Overall survival.

OS and PFS in NSCLC patients.
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Figure-3: Forest plot for the relationship between SIl and PFS in NSCLC patients.

SIl: Systemic immune-inflammation, NSCLC: Non-small cell lung cancer, PFS: Progression-free survival.
and meta-analysis was planned to assess the prognostic
value of the Sl in patients with NSCLC. To our knowledge,
the meta-analysis comprises the largest number of studies
and cases to date. The primary outcome analysis showed a
significant association between an elevated Sl and worse
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prognosis of malignant tumours
and various inflammatory cells, including platelets,
neutrophils and lymphocytes.50-53 The Sll, a composite
parameter derived from platelet, neutrophil and
lymphocyte counts, has been identified as an independent
predictor of malignancy.14.21.29.54-56 S|| has been proposed
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Figure-5: Sensitivity analysis of the association between pre-treatment Sll and PFS.
SIl: Systemic immune-inflammation, PFS: Progression-free survival.
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Table-3: Subgroup analysis of the prognostic effect of SIl for PFS in patients with NSCLC.

Subgroups No. of studies  No. of patients HR (95%(1) p-value  Effects model Heterogeneity
(%) p-value

Total 16 2378 1.48(1.12-1.94) <0.001 Random 83.1 <0.001

Countries

Asian 7 1167 1.87(1.34-2.61) <0.001 Random 759 <0.001

Non-Asian 9 1211 1.09(0.72-1.66) 0.681 Random 84.6 <0.001

Sample size

<200 12 2378 1.40(0.90-2.18) <0.001 Random 863 <0.001

>200 4 1129 1.59(1.25-2.01) 0.134 Random 62.2 0.047

Cutoff value

<660 5 562 1.25(0.49-3.20) 0.642 Random 9213 <0.001

>660 111 1816 1.57(1.23-2.02) <0.001 Random 752 <0.001

Survival analysis

Multivariate 12 670 1.38(0.94-2.03) 0.101 Random 84.2 <0.001

Univariate 4 1708 1.60(1.19-2.14) 0.002 Fixed 854 0.091

TNM stage

Il 4 759 1.48(0.85-2.60) 0.057 Random 86.8 <0.001

M-IV 9 1372 1.46(0.99-2.15) 0.002 Random 86.5 <0.001

-1V 1 82 0.51(0.17-1.51) 0.170 / / /

NR 2 165 2.24(1.35-3.72) 0.700 Fixed 0 0.620
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prognostic value of Sl in NSCLC
remains unclear, but several
possible explanations can be
considered. First, neutrophils can
play a role in promoting tumour
growth and metastasis by
secreting various cytokines and
chemokines that inhibit the host's
immune response to cancer cells.
Tumours often exploit
neutrophils to evade immune
detection by  suppressing
cytotoxic immune cells, such as T
cells and natural killer (NK) cells,
which are critical for identifying
and eliminating cancer cells.
Additionally, neutrophils release

SII: Systemic immune-inflammation, NSCLC: Non-small cell lung cancer, PFS: Progression-free survival, HR: Hazard ratio, Cl: Confidence interval,

TNM: Tumour-node-metastasis, NR: Not reported.

Begg's funnel plot with pseudo 95% confidence limits
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Figure-6A: Begg’s test for publication bias regarding overall survival (0S) (p=0.158).
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Figure-6B: Figure 6B: Egger’s test for publication bias regarding overall survival (0S)
(p=0.506).
as a useful parameter for predicting clinical outcomes in

cancer patients, and its prognostic value may be attributed
to the function of platelets, neutrophils and lymphocytes.
A high Sl value may be driven by an elevated neutrophil
count, an increased platelet count, or a decreased
lymphocyte count. The exact mechanism underlying the
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extracellular structures based on
deoxyribonucleic acid (DNA)
known as  neuroendocrine
tumours (NETs), which promote tumour progression by
facilitating angiogenesis — the formation of new blood
vessels. This process supports tumour growth and
enhances the likelihood of metastasis. Thus, high levels of
neutrophils, as reflected in a high SlI, may be associated
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Figure-7A: Begg's test for publication bias regarding progression-free survival (PFS) or

PFS (p=0.928).
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Figure-7B: Egger’s test for publication bias regarding progression-free survival (PFS)
(p=0.692).
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with poor clinical outcomes in NSCLC patients.57 Secondly,
platelets have been shown to play a role in promoting
tumour cell proliferation and metastasis by inhibiting
tumour cell exosmosis. They do this by enhancing the
contraction of endothelial cells induced by tumour cells,
which helps to promote tumour cell retention and growth.
This process is thought to be mediated by the release of
various factors from platelets, such as transforming growth
factor beta (TGF-), platelet-derived growth factor (PDGF),
and vascular endothelial growth factor (VEGF), which are
known to be involved in promoting angiogenesis, cell
survival and migration. Therefore, elevated platelet levels
can be associated with increased tumour angiogenesis, as
well as a decreased likelihood of tumour cell lysis.5859 Third,
lymphocytes play a critical role in T-cell-mediated
antitumor immune responses. Their presence within the
tumour microenvironment is consistently linked to
improved prognoses in cancer patients. These cells can
migrate into and infiltrate tumours, where they identify and
eliminate cancer cells. Additionally, lymphocytes can
activate other immune cells and produce cytokines that
enhance the immune response against cancer. Therefore,
a low lymphocyte count, as reflected by an elevated SlI,
may indicate an impaired immune response against cancer
and a poorer prognosis in NSCLC.60

Sll is considered to be a more objective and effective
indicator compared to other systemic immuno-
inflammatory scores as it reflects the balance between host
immune and inflammatory states. Sll has been shown to
have prognostic value in a variety of tumours.61-65 For
example, Li Q et al. demonstrated that preoperative Sll can
be used as a predictive factor for the prognosis of patients
with thymoma who underwent radical resection.6 Cesur
et al. pointed out that the Sl index may predict mortality
in neuroblastoma patients, suggesting that the immune
system's inflammatory response may be associated with
prognosis in neuroblastoma patients.62 In addition, Nicolo
et al. demonstrated that ovarian cancer patients with a high
SIl had worse OS, suggesting that inflammation and
immune response may play a crucial role in the progression
and prognosis of ovarian cancer.63 A recent meta-analysis
of 12 studies with 8,083 patients showed that a high pre-
treatment Sl was associated with poor OS and PFS in
patients with prostate cancer.64 Li et al. revealed that
elevated pre-treatment Sl was associated with poor OS,
inferior cancer-specific survival (CSS), disease-free survival
(DFS), and PFS.65

Recent studies’9.18 have shown that Sl is closely related to
the OS and DFS of patients with clear cell renal cell
carcinoma (the 5-year OS rate in the high Sl group
decreased by 12.7%, p<0.001), and the combination of SlI
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and prognostic nutritional index (PNI) can further improve
the predictive efficacy. SIl demonstrates stable prognostic
predictive ability in multiple cancer types, such as HCC,
prostate cancer and colorectal cancer, by reflecting the
inflammation-immune  balance in the tumour
microenvironment, suggesting that it may serve as an
immune-inflammatory marker for pan-cancer types.

While the results of the current meta-analysis are
promising, it does have several limitations that may
influence the interpretation of the findings. First, the
majority of participants were from China, potentially
increasing heterogeneity and limiting the generalisability
of the results to broader populations. Second, inherent
heterogeneity exists within the meta-analysis due to
variations in study methodologies and cut-off values used
to define the SIlI across different studies. However,
sensitivity analysis showed that the results were not
influenced by any single study, and there was no evidence
of publication bias. Thirdly, all the included studies were
retrospective in nature, which may have led to selection
bias. Fourthly, the variation in the cut-off values for Sli
across the included studies may introduce heterogeneity
in the meta-analysis. Lastly, the differences in follow-up
time and outcome indicators across studies may also be a
source of heterogeneity. Large-scale, prospective trials
involving different populations are needed to validate the
current results and provide more robust evidence for the
use of Sl as a prognostic indicator in cancer patients. Also,
future studies shall incorporate the immune checkpoint
inhibitors (ICls) targeted therapy subgroup, analyse the
interaction between Sl and treatment response, and
explore a composite prognostic model combining Sl with
indicators, such as programmed cell death-ligand 1 (PD-L1)
expression and tumour mutational burden (TMB).

Conclusions

Elevated pre-treatment Sl was found to be associated with
worse OS or PFS in patients with NSCLC, indicating that Sl
could be a useful and cost-effective prognostic parameter
in the treatment of NSCLC patients.
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