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Abstract: Objective: To evaluate whether systemic inflammatory biomarkers - neutrophil-to-lymphocyte ratio (NLR), 
platelet-to-lymphocyte ratio (PLR), and systemic immune-inflammation index (SII) - have prognostic value in pa-
tients with non-small cell lung carcinoma (NSCLC). Methods: In this retrospective study, NLR, PLR, and SII levels 
were examined in 183 NSCLC cases. Correlations between these biomarkers and 3-year overall survival (OS) and 
progression-free survival (PFS) were assessed. Receiver operating characteristic (ROC) curves were used to evalu-
ate predictive performance. Point-biserial correlation was applied to explore associations between each biomarker 
and 3-year OS/PFS, followed by multivariate analyses to identify independent prognostic factors. Results: The 3-year 
OS and PFS were 74.86% and 65.03%, respectively. Survivors and patients without progression had significantly 
lower NLR, PLR, and SII values than non-survivors and those with progression. ROC curve analysis showed moder-
ate predictive accuracy for individual biomarkers (area under the curve [AUC]: 0.714-0.808 for OS; 0.635-0.754 for 
PFS), whereas their combination substantially enhanced prognostic discrimination (AUC=0.906 for OS; AUC=0.812 
for PFS) (P<0.001). Further investigation demonstrated an inverse correlation between NLR, PLR, SII and 3-year 
OS/PFS (P<0.01). Multivariate analysis identified high NLR (≥3.57, OR=9.923), PLR (≥216.00, OR=9.978), and SII 
(≥969.50, OR=4.913) were independently associated with worse survival outcomes (P<0.05). Conclusion: NLR, 
PLR, and SII are valuable predictors of survival in NSCLC. Integrating these biomarkers further improves prognostic 
accuracy.
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Introduction

With an estimated incidence of 85% among 
lung cancer cases, non-small cell lung carcino-
ma (NSCLC) is one of the most prevalent malig-
nancies and a major contributor to cancer-
associated mortality [1]. It is characterized by 
high incidence and mortality rates, with well-
established risk factors including tobacco use, 
genetic susceptibility, radiation exposure, and 
pre-existing pulmonary conditions [2]. The 
pathogenesis of NSCLC is complex and hetero-
geneous, involving genomic instability, dysregu-

lation of cell cycle control, oncogenic mutations, 
tumor suppressor gene inactivation, and im- 
paired DNA repair mechanisms [3]. Despite 
substantial therapeutic advances, the 5-year 
relative survival rate remains discouragingly 
low, at around 23%, underscoring the urgent 
need for reliable prognostic tools [4].

Hematologic indices derived from routine blood 
tests, particularly composite inflammatory indi-
ces including the neutrophil-to-lymphocyte ratio 
(NLR), platelet-to-lymphocyte ratio (PLR), and 
systemic immune-inflammation index (SII), have 
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emerged as valuable biomarkers reflecting 
tumorigenesis and disease progression. These 
readily accessible indicators demonstrate sub-
stantial clinical utility across multiple domains, 
including early diagnosis, assessment of treat-
ment response, and prognostic evaluation, 
offering important guidance for clinical deci-
sion-making in oncology [5-7]. Notably, Han et 
al. [8] reported elevated NLR and PLR as inde-
pendent predictors of adverse outcomes fol-
lowing sleeve lobectomy in NSCLC, demonstrat-
ing their cost-effective prognostic value for sur-
vival and recurrence in centrally located tumors. 
Similarly, Wang et al. [9] observed significant 
correlations between NLR/PLR and clinical out-
comes in surgically treated lung cancer 
patients, with lower values indicating better 
survival. The SII has also shown promising prog-
nostic capability, correlating with advanced 
pathologic stage in NSCLC [10]. Furthermore, 
evidence suggests SII is a robust predictor of 
survival outcomes in lung cancer patients 
undergoing trimodality therapy, where reduced 
SII levels correlate significantly with improved 
disease-free survival (DFS), overall survival 
(OS), and recurrence-free status [11].

Our study innovatively validated the prognostic 
value of peripheral blood NLR, PLR, and SII  
in NSCLC. We retrospectively analyzed 183 
NSCLC patients (stages I-IV), assessing the 
association of these inflammatory markers 
with survival outcomes (OS and PFS) and dis-
ease progression status. The predictive perfor-
mance of NLR, PLR, and SII for OS and PFS was 
comprehensively evaluated using statistical 
analyses, and significant prognostic factors 
were identified through univariate and multi-
variate analyses. Our findings suggest that 
these hematologic indices may serve as effec-
tive prognostic biomarkers for NSCLC, support-
ing clinical decision-making and facilitating 
individualized treatment strategies. 

This research features several novel contribu-
tions: (1) It evaluates peripheral blood indices 
as predictor of clinical outcomes in NSCLC 
cases, highlighting their clinical relevance and 
potential to reduce medical expenses; (2) The 
combined application of NLR, PLR, SII yields 
superior prognostic accuracy, particularly con-
cerning 3-year OS; (3) It pinpoints key prognos-
tic factors, offering a practical tool for risk strat-
ification to aid in prognostic prediction and sup-
port clinical decision-making.

Materials and methods

Case selection

Approval for this retrospective study was ob- 
tained from the Ethics Committee of the First 
Affiliated Hospital of Huzhou University (Ethics 
No.: 2023KYLL014). Patient information was 
retrieved from the hospital’s medical records 
database, and all data were collected in a de-
identified format. Between February 2020 and 
February 2022, a total of 183 patients diag-
nosed with NSCLC at the First Affiliated Hos- 
pital of Huzhou University were enrolled.

Inclusion criteria: Histologically or cytologically 
confirmed NSCLC [12]; presence of at least one 
measurable lesion evaluable by imaging, with 
repeatable assessments; disease staging ba- 
sed on the 9th edition of the Union for 
International Cancer Control (UICC) TNM clas-
sification for lung cancer [13]; treatment-naïve 
status at enrollment; availability of complete 
clinical records; willingness to participate in a 
3-year follow-up.

Exclusion criteria: Diagnosis of multiple primary 
malignancies; concurrent autoimmune-related 
diseases; severe cardiac, pulmonary, or renal 
insufficiency; history of bleeding disorders or 
blood transfusion; receipt of neoadjuvant che-
motherapy, radiotherapy, or targeted therapy 
before evaluation of marker status; death with-
in 30 days postoperatively.

Figure 1 illustrates the patient selection 
flowchart.

Data extraction

Blood test data (neutrophils, lymphocytes, 
platelets, etc.) and survival outcomes (OS, PFS) 
were obtained from medical records. For blood 
tests, fasting venous blood (3 mL) was collect-
ed from all patients prior to treatment initiation 
after a 12-hour overnight fast. Complete blood 
count values, including platelet count (PLT), 
absolute neutrophil count (ANC), and lympho-
cyte count (LY), were analyzed using an auto-
mated hematology analyzer (Shanghai Jumu 
Medical Devices Co., Ltd., b3513). Inflammatory 
indices were calculated as follows: NLR = ANC 
÷ LY; PLR = PLT ÷ LY; SII = (PLT × ANC) ÷ LY. OS 
was defined as the interval between surgery 
and death from any cause. PFS was calculated 
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from diagnosis to either imaging-confirmed dis-
ease progression or the final follow-up. In this 
study, the primary analyses focused on NLR, 
PLR, SII, and OS, with PFS being a secondary 
focus.

Statistical methods

Data analyses were conducted with SPSS soft-
ware (v20.0). Continuous variables were report-
ed as mean ± standard error of the mean 
(SEM), with group comparisons made using 
independent-sample t-tests. Categorical data 
were represented as percentages (%) and ana-
lyzed using chi-square tests. Receiver operat-
ing characteristic (ROC) curves were applied to 
evaluate the ability of NLR, PLR, and SII to pre-
dict OS and PFS. Kaplan-Meier survival curves 
were generated, and between-group differenc-
es were assessed using the log-rank test. 
Associations between NLR, PLR, SII and 3-year 
OS/PFS were assessed using point-biserial  
correlation analysis. Furthermore, prognostic 
factors were further explored through univari-
ate and multivariate regression analyses. 
Statistical significance was established at 
P<0.05.

Results

Analysis of peripheral blood NLR, PLR, and SII 
in survivors and non-survivors over the 3-year 
OS period

All enrolled patients completed the 3-year fol-
low-up, with 137 survivors, yielding a 3-year OS 

vidual markers, achieving an AUC of 0.906. 
Among individual indices, NLR showed the 
highest specificity (97.08%) and accuracy 
(83.06%), whereas the combined model achie- 
ved optimal sensitivity (84.78%). Importantly, 
the integrated prediction model maintained 
balanced performance, with specificity, sensi-
tivity, and accuracy all exceeding 80%. Detailed 
results are presented in Figure 3 and Table 1.

Association of NLR, PLR, and SII with 3-year 
OS in NSCLC patients

Kaplan-Meier survival analysis revealed a sig-
nificant inverse association between NLR, PLR, 
and SII levels and 3-year OS in NSCLC patients 
(all P<0.05). Elevated values of these inflam-
matory markers were associated with reduced 
survival, as illustrated in Figure 4.

Peripheral blood NLR, PLR, and SII in progres-
sive vs. non-progressive NSCLC patients

Among the 183 patients with NSCLC, the 3-year 
PFS rate was 65.03%. Notably, patients with 
disease progression demonstrated significant-
ly higher NLR, PLR, and SII levels compared to 
those remaining progression-free (P<0.001, 
Figure 5).

ROC analysis of NLR, PLR, and SII in PFS pre-
diction

ROC curve analysis demonstrated that the AUC 
values for NLR, PLR, and SII in predicting PFS 

Figure 1. Flow chart of patient selection. NSCLC, non-small cell lung carci-
noma.

rate of 74.86%. Non-survivors 
exhibited markedly elevated 
peripheral blood NLR, PLR, 
and SII levels compared to 
survivors (P<0.001). These 
differences are illustrated in 
Figure 2.

ROC analysis of NLR, PLR, 
and SII for OS prediction

ROC analysis was performed 
to evaluate the prognostic 
value of NLR, PLR, and SII for 
predicting OS. The AUC val-
ues were 0.714 for NLR, 
0.808 for PLR, and 0.752 for 
SII. Importantly, the combin- 
ed model outperformed indi-
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were 0.635, 0.754, and 0.714, respectively. 
The combined model exhibited superior pre- 
dictive performance, with an AUC of 0.812. 
Notably, the integrated biomarker panel achie- 
ved the highest specificity (84.03%) and overall 
accuracy (78.14%), whereas PLR and SII dis-
played the greatest sensitivity (73.44%). 
Detailed results are shown in Figure 6 and 
Table 2.

Univariate analysis of NSCLC survival out-
comes

Univariate analysis identified several fa- 
ctors significantly correlated with NSCLC prog-
noses, including age, Eastern Cooperative 
Oncology Group (ECOG) performance status, 
smoking history, NLR, PLR, and SII (P<0.05, 
Table 4).

Figure 2. Comparison of NLR (A), PLR (B), and SII (C) values between survivors and non-survivors over the 3-year 
OS assessment period. Note: NLR, neutrophil-to-lymphocyte ratio; PLR, platelet-to-lymphocyte ratio; SII, systemic 
immune-inflammation index; OS, overall survival; ***P<0.001.

Figure 3. ROC curves for NLR, PLR, SII, and their combination in predicting 
OS of NSCLC patients. Note: ROC, receiver operating characteristic; OS, over-
all survival; NLR, neutrophil-to-lymphocyte ratio; PLR, platelet-to-lymphocyte 
ratio; SII, systemic immune-inflammation index.

Association of NLR, PLR, and 
SII with 3-year PFS in NSCLC 
patients

Kaplan-Meier analysis indi-
cated a significant inverse 
associations between NLR, 
PLR, and SII levels and 3-year 
PFS in NSCLC patients (P< 
0.05, Figure 7). Elevated val-
ues of these inflammatory 
indices were associated with 
poorer PFS.

Correlation of NLR, PLR and 
SII with 3-year OS/PFS

Point-biserial correlation ana- 
lysis indicated inverse corre-
lations between all three in- 
flammatory biomarkers and 
clinical outcomes. For 3-year 
OS, the correlation coeffi-
cients were -0.369 for NLR, 
-0.459 for PLR, and -0.404 
for SII (all P<0.001). For 3- 
year PFS, the corresponding 
coefficients were -0.208 (P= 
0.005), -0.402 (P<0.001), 
and -0.346 (P<0.001) (Table 
3).
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Multivariate analysis of NSCLC survival out-
comes

Multivariate regression analysis identified NLR 
(OR: 9.923, P<0.001), PLR (OR: 9.978, 
P<0.001), and SII (OR: 4.913, P=0.001) as 
independent predictors of NSCLC outcomes 
(Table 5).

Discussion

This retrospective study enrolled 183 NSCLC 
patients, revealing 3-year OS and PFS rates of 

74.86% and 65.03%, respectively. These find-
ings align with previous reports by Ji et al. [14], 
supporting the reliability of our results. The 
study focused on systemic inflammatory mark-
ers (NLR, PLR, and SII), given their established 
associations with tumor progression and 
immune microenvironment modulation. These 
hematologic markers, known for their clinical 
utility due to easy accessibility and economic 
advantages [15, 16], provide valuable insight 
into the inflammatory state of NSCLC patients. 
Notably, our data demonstrated that disease 

Table 1. Performance metrics of NLR, PLR, and SII in predicting OS of NSCLC patients based on ROC 
curve analysis
Indicator AUC 95% CI P value Cutoff Specificity Sensitivity Accuracy
NLR 0.714 0.621-0.806 <0.001 3.57 97.08% 41.30% 83.06%
PLR 0.808 0.740-0.877 <0.001 216.00 85.40% 63.04% 79.78%
SII 0.752 0.673-0.831 <0.001 969.50 63.50% 78.26% 67.21%
Combined 0.906 0.856-0.956 <0.001 0.21 81.02% 84.78% 81.97%
Note: NSCLC, non-small cell lung cancer; NLR, neutrophil-to-lymphocyte ratio; PLR, platelet-to-lymphocyte ratio; SII, systemic 
immune-inflammation index; OS, overall survival; ROC, receiver operating characteristic; AUC, area under the curve; CI, confi-
dence interval.

Figure 4. Kaplan-Meier survival analysis of NLR (A), PLR (B), and SII (C) in relation to 3-year OS. Note: NLR, neu-
trophil-to-lymphocyte ratio; PLR, platelet-to-lymphocyte ratio; SII, systemic immune-inflammation index; OS, overall 
survival.

Figure 5. Comparison of NLR (A), PLR (B), and SII (C) between NSCLC patients with and without disease progression 
over a 3-year PFS evaluation period. Note: NLR, neutrophil-to-lymphocyte ratio; PLR, platelet-to-lymphocyte ratio; SII, 
systemic immune-inflammation index; PFS, progression-free survival; *** P<0.001.
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progression or mortality were frequently asso-
ciated with elevated NLR, PLR, and SII values. 
This observation underscores the close rela-
tionship between systemic inflammatory res- 
ponses and adverse clinical outcomes in 
NSCLC patients and suggests that these bio-
markers may serve as practical prognostic 
tools for ongoing clinical monitoring and 
management.

ROC curve analysis was conducted to evaluate 
the prognostic performance of NLR, PLR, and 
SII in NSCLC patients. For OS prediction, the 
AUCs were 0.714 for NLR, 0.808 for PLR, and 
0.752 for SII, whereas the combined model sig-
nificantly improved predictive accuracy, reach-
ing an AUC of 0.906. In predicting PFS, the cor-
responding AUCs were 0.635 for NLR, 0.754 for 
PLR, and 0.714 for SII, with the integrated 
model enhancing accuracy to an AUC of 0.812. 
These results indicate that while all three indi-
ces demonstrated strong predictive capacity 
for OS, they exhibited only moderate perfor-
mance for PFS. Notably, their combined use 

0.539) in assessing response to immune 
checkpoint inhibitor (ICI) therapy in advanced 
NSCLC. Supporting our conclusions, Liu et al. 
[22] identified SII, NLR, and PLR as reliable 
prognostic indicators in metastatic NSCLC, 
with all three markers showing robust associa-
tions with both PFS and OS.

In addition, survival analysis revealed a clear 
connection between elevated NLR, PLR, and SII 
and reduced 3-year OS and PFS in NSCLC 
patients. These findings align with the study  
by Diem et al. [23], which reported that 
increased NLR and PLR before treatment were 
associated with poorer OS and PFS in meta-
static NSCLC patients undergoing nivolumab 
therapy. However, Zhou et al. [24] presented 
partially discordant results, showing that while 
high SII levels significantly predicted worse OS 
in SCLC patients, no such association was 
observed for PFS. Findings from correlation 
analyses indicated that NLR, PLR, and SII were 
inversely associated with 3-year OS/PFS in 
NSCLC, suggesting a close tie between these 

Figure 6. ROC curves for NLR, PLR, SII, and their combination in predicting 
PFS in NSCLC patients. Note: ROC, receiver operating characteristic; NLR, 
neutrophil-to-lymphocyte ratio; PLR, platelet-to-lymphocyte ratio; SII, systemic 
immune-inflammation index; PFS, progression-free survival.

significantly enhanced prog-
nostic accuracy for both cli- 
nical outcomes. Meanwhile, 
the incorporation of multidi-
mensional inflammatory bio-
markers may thus enable 
more precise risk stratifica-
tion in NSCLC. The enhanced 
clinical utility of combining 
these markers likely arises 
from their complementary ro- 
les: NLR reflects inflammato-
ry/immune equilibrium, PLR 
reflects platelet-lymphocyte 
interactions related to coagu-
lation and immunity, and  
SII provides a comprehensive 
assessment of systemic in- 
flammation [17-19]. Compa- 
rative analysis with previous 
research highlights variability 
in predictive performance. 
Liu et al. [20] reported lower 
AUC values for NLR in stage 
III-IV NSCLC (0.660 for OS, 
0.651 for PFS) compared to 
our findings. Similarly, Zhang 
et al. [21] observed modest 
predictive capacity for NLR 
(AUC=0.623) and SII (AUC= 
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three measures and the clinical outcomes in 
NSCLC.

Both univariate and multivariate analyses iden-
tified these inflammatory markers as indepen-
dent prognostic indicators for NSCLC progno-
sis, implying that their elevation may reliably 
predicts unfavorable survival outcomes. Su- 
pporting evidence comes from Lei et al. [25], 
who identified an SII/albumin ratio exceeding 
17.79 independently predicted poor prognosis 

following immunotherapy in NSCLC patients 
receiving ICIs and opioids. 

Notably, previous literature has established 
several favorable prognostic factors for NSCLC, 
including good performance status, non-smok-
ing history, early disease stage, female sex, 
and squamous cell carcinoma subtype [26]. 
Cancer progression is closely associated with 
systemic inflammation and can induce altera-
tions in the tumor microenvironment by enhanc-
ing angiogenesis and metastasis, ultimately 
compromising patient outcomes. Neutrophils 
support this process by releasing vascular 
endothelial growth factor (VEGF) and other 
growth-promoting cytokines during tumor pro-
liferation [27]. Conversely, lymphocytes exert 
cytotoxic effects and play a critical role in tumor 
immune surveillance [28]. Platelets, on the 
other hand, may shield tumor cells from 
immune system attacks, thereby facilitating 
their survival. Moreover, platelet activity has 
been linked to enhanced tumor growth and 
metastatic spread by disrupting endothelial cell 
function [29]. These findings provide insight 
into why elevated NLR, PLR, and SII levels are 
strongly correlated with unfavorable outcomes 
in NSCLC patients.

Table 2. Performance metrics of NLR, PLR, and SII in predicting PFS of NSCLC patients based on ROC 
curve analysis
Indicator AUC 95% CI P value Cutoff Specificity Sensitivity Accuracy
NLR 0.635 0.552-0.718 <0.001 2.88 81.51% 42.19% 67.76%
PLR 0.754 0.681-0.828 <0.001 199.50 71.43% 73.44% 72.13%
SII 0.714 0.633-0.796 <0.001 969.50 67.23% 73.44% 69.40%
Combined 0.812 0.746-0.879 <0.001 0.44 84.03% 67.19% 78.14%
Note: NSCLC, non-small cell lung cancer; NLR, neutrophil-to-lymphocyte ratio; PLR, platelet-to-lymphocyte ratio; SII, systemic 
immune-inflammation index; PFS, progression-free survival; ROC, receiver operating characteristic; AUC, area under the curve; 
CI, confidence interval.

Figure 7. Kaplan-Meier survival curves of NLR (A), PLR (B), and SII (C) in relation to 3-year PFS. Note: PFS, pro-
gression-free survival; NLR, neutrophil-to-lymphocyte ratio; PLR, platelet-to-lymphocyte ratio; SII, systemic immune-
inflammation index.

Table 3. Point-biserial correlation of NLR, 
PLR, and SII with 3-year OS/PFS in NSCLC 
patients
Indicator rpb P

NLR and 3-year OS -0.369 <0.001
PLR and 3-year OS -0.459 <0.001
SII and 3-year OS -0.404 <0.001
NLR and 3-year PFS -0.208 0.005
PLR and 3-year PFS -0.402 <0.001
SII and 3-year PFS -0.346 <0.001
Note: NLR, neutrophil-to-lymphocyte ratio; PLR, platelet-
to-lymphocyte ratio; SII, systemic immune-inflammation 
index; OS, overall survival; PFS, progression-free survival; 
NSCLC, non-small cell lung carcinoma.
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Several limitations of this study warrant future 
improvement. First, the single-center design 
limits sample representativeness, highlighting 
the need for multi-center investigations to 
enhance the generalizability of the findings. 
Second, the biological mechanisms linking 
peripheral blood NLR, PLR, and SII to NSCLC 
development and progression remain insuffi-
ciently explored. Further experimental studies 
would help clarify their underlying mechanisms 
and broaden current knowledge. Lastly, the 
economic feasibility of incorporating NLR, PLR, 

and SII into routine prognostic assessment 
remains unassessed; cost-effectiveness ana- 
lyses could support their broader clinical app- 
lication.

In summary, peripheral blood NLR, PLR, and SII 
values were markedly increased in NSCLC 
patients experiencing disease progression or 
death. Elevated values of these three biomark-
ers were consistently correlated with reduced 
3-year OS and PFS. Notably, the combined eval-
uation of NLR, PLR, and SII exhibited superior 

Table 4. Univariate analysis of survival outcomes in NSCLC patients
Indicator Survivors (n=137) Non-survivors (n=46) χ2 P
Age (years) 5.356 0.021
    <65 (n=110) 89 (64.96) 21 (45.65)
    ≥65 (n=73) 48 (35.04) 25 (54.35)
Gender 1.955 0.162
    Male (n=119) 93 (67.88) 26 (56.52)
    Female (n=64) 44 (32.12) 20 (43.48)
Pathological type 0.147 0.701
    Squamous-cell carcinoma (n=91) 67 (48.91) 24 (52.17)
    Adenocarcinoma (n=92) 70 (51.09) 22 (47.83)
ECOG (score) 4.864 0.027
    0-1 points (n=141) 111 (81.02) 30 (65.22)
    2-3 points (n=42) 26 (18.98) 16 (34.78)
Clinical staging 2.005 0.157
    I-II (n=100) 79 (57.66) 21 (45.65)
    III-IV (n=83) 58 (42.34) 25 (54.35)
Differentiated degree 2.109 0.146
    High differentiation (n=71) 49 (35.77) 22 (47.83)
    Moderate to low differentiation (n=112) 88 (64.23) 24 (52.17)
Smoking history 5.356 0.021
    None (n=110) 89 (64.96) 21 (45.65)
    Yes (n=73) 48 (35.04) 25 (54.35)
Alcohol abuse history 2.449 0.118
    None (n=117) 92 (67.15) 25 (54.35)
    Yes (n=66) 45 (32.85) 21 (45.65)
NLR 22.457 <0.001
    <3.57 (n=160) 129 (94.16) 31 (67.39)
    ≥3.57 (n=23) 8 (5.84) 15 (32.61)
PLR 41.222 <0.001
    <216.00 (n=134) 117 (85.40) 17 (36.96)
    ≥216.00 (n=49) 20 (14.60) 29 (63.04)
SII 10.262 0.001
    <969.50 (n=97) 82 (59.85) 15 (32.61)
    ≥969.50 (n=86) 55 (40.15) 31 (67.39)
Note: NSCLC, non-small cell lung carcinoma; ECOG, Eastern Cooperative Oncology Group; NLR, neutrophil-to-lymphocyte ratio; 
PLR, platelet-to-lymphocyte ratio; SII, systemic immune-inflammation index.
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predictive performance for both 3-year OS and 
PFS outcomes, establishing this as an indepen-
dent predictor of NSCLC outcome. These re- 
sults suggest that these readily accessible 
hematologic markers could serve as cost-effec-
tive and non-invasive tools for prognostic 
assessment in NSCLC.
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