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Background: Despite the establishment of multiple nutrition-inflammation 
indices, their performances in guiding clinical decision-making have not been 
systematically compared in patients with non-small cell lung cancer (NSCLC). 
This study aimed to identify the best nutrition-inflammation index for facilitating 
perioperative management and prognosis analysis in NSCLC patients.

Methods: This study included NSCLC patients who underwent video-assisted 
thoracoscopic lobectomy as their primary treatment. Nutrition-inflammation 
indices were calculated based on blood tests and anthropometric measurements 
conducted within one week prior to surgery. A total of 11 nutrition-inflammation 
indices were compared for their performance in predicting perioperative and 
survival outcomes.

Results: The cohort consisted of 805 patients, with a mean age of 60.3 years, 
including 388 females (48.2%) and 417 males (51.8%). Postoperative 
complications occurred in 152 patients (18.9%). The median follow-up time after 
surgery was 64.5 months. Most nutrition-inflammation indices demonstrated 
predictive values for perioperative complications, delayed hospital discharge, 
and survival outcomes, but with relatively low predictive accuracy. After adjusting 
for clinicopathological characteristics, most indices were no longer associated 
with these therapeutic outcomes. Among these indexes, the lymphocyte-
to-monocyte ratio showed the best performance in predicting perioperative 
complications and delayed hospital discharge, while the geriatric nutritional risk 
index showed the best performance in predicting overall survival and disease-
free survival.

Conclusion: The current nutrition-inflammation indices demonstrated predictive 
values for therapeutic outcomes in NSCLC patients, but their utility in clinical 
practice may be limited due to generally weak independent associations. Future 
studies should focus on exploring more comprehensive nutrition-inflammation 
biomarkers for assisting clinical decision-making.

KEYWORDS

non-small cell lung cancer, nutrition, inflammation, surgery, perioperative 
management, survival

OPEN ACCESS

EDITED BY

Alexandr Ceasovschih,  
Grigore T. Popa University of Medicine and 
Pharmacy, Romania

REVIEWED BY

Diana Calaras,  
Nicolae Testemiţanu State University of 
Medicine and Pharmacy, Moldova
Stanislav Kotlyarov,  
Ryazan State Medical University named after 
Academician I.P. Pavlov, Russia

*CORRESPONDENCE

Jing Wang  
 wangjing@zzu.edu.cn  

Qiuge Wu  
 wqgjh@126.com

RECEIVED 16 February 2025
ACCEPTED 20 May 2025
PUBLISHED 04 June 2025

CITATION

Wang Y, Zhang H, Li F, Zhang Z, Wang J and 
Wu Q (2025) Comparing 11 
nutrition-inflammation indices for 
perioperative management and prognostic 
evaluation in non-small cell lung cancer 
patients.
Front. Nutr. 12:1577563.
doi: 10.3389/fnut.2025.1577563

COPYRIGHT

© 2025 Wang, Zhang, Li, Zhang, Wang and 
Wu. This is an open-access article distributed 
under the terms of the Creative Commons 
Attribution License (CC BY). The use, 
distribution or reproduction in other forums is 
permitted, provided the original author(s) and 
the copyright owner(s) are credited and that 
the original publication in this journal is cited, 
in accordance with accepted academic 
practice. No use, distribution or reproduction 
is permitted which does not comply with 
these terms.

TYPE Original Research
PUBLISHED 04 June 2025
DOI 10.3389/fnut.2025.1577563

https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org
http://crossmark.crossref.org/dialog/?doi=10.3389/fnut.2025.1577563&domain=pdf&date_stamp=2025-06-04
https://www.frontiersin.org/articles/10.3389/fnut.2025.1577563/full
https://www.frontiersin.org/articles/10.3389/fnut.2025.1577563/full
https://www.frontiersin.org/articles/10.3389/fnut.2025.1577563/full
https://www.frontiersin.org/articles/10.3389/fnut.2025.1577563/full
https://www.frontiersin.org/articles/10.3389/fnut.2025.1577563/full
https://www.frontiersin.org/articles/10.3389/fnut.2025.1577563/full
mailto:wangjing@zzu.edu.cn
mailto:wqgjh@126.com
https://doi.org/10.3389/fnut.2025.1577563
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/nutrition#editorial-board
https://www.frontiersin.org/journals/nutrition#editorial-board
https://doi.org/10.3389/fnut.2025.1577563


Wang et al. 10.3389/fnut.2025.1577563

Frontiers in Nutrition 02 frontiersin.org

Introduction

Systemic nutrition and inflammation indices have garnered 
significant attention in recent years due to their potential to guide 
treatments in patients with solid cancers (1, 2). These indices, derived 
from routine blood tests, reflect the complex interplay between 
nutrition, inflammation, and tumor progression (3, 4). They can 
be  broadly classified into two groups: biochemical indices and 
biochemical-anthropometric indices. The biochemical indices include 
the albumin-to-globulin ratio (AGR) (5), lymphocyte-to-monocyte 
ratio (LMR) (6), and prognostic nutritional index (PNI) (7), while the 
biochemical-anthropometric indices include the advanced lung 
cancer inflammation index (ALI) (2) and the geriatric nutritional risk 
index (GNRI) (8). Although these indices are generally established 
based on retrospective cohort studies and have been investigated for 
their feasibility in predicting therapeutic outcomes in cancer patients, 
their results remain heterogeneous.

Lung cancer remains the most prevalent cancer and the leading 
cause of cancer-related mortality worldwide, with 2.48 million new 
cases and 1.82 million deaths reported in 2022 (9). Anatomical 
surgery, particularly video-assisted thoracoscopic surgery (VATS) 
lobectomy, is a cornerstone in the treatment of non-small cell lung 
cancer (NSCLC) (10, 11). Advances in surgical techniques and 
perioperative management have improved outcomes for many 
patients. However, the incidence of complications following VATS 
lobectomy remains significant (11, 12). Recurrence and metastasis still 
serve as the most common reasons for death and treatment failure in 
NSCLC patients undergoing VATS lobectomy (13). Preoperative 
nutritional and inflammatory status has been demonstrated to 
influence cancer response in NSCLC patients undergoing 
chemotherapy and immunotherapy (14, 15). Identifying risk factors 
and implementing effective interventions based on nutrition-
inflammation status could be  valuable for improving therapeutic 
outcomes in NSCLC patients undergoing VATS lobectomy.

Despite the establishment of multiple nutrition-inflammation 
indices, their performances in guiding perioperative management and 
prognosis assessment have not been systematically compared in 
NSCLC patients undergoing VATS lobectomy. Clinicians require clear 
indications regarding which index, with the optimal performance, 
should be adopted for predicting perioperative complications and 
recovery and long-term survival in NSCLC patients. Notably, these 
nutrition-inflammation indices may have differential effectiveness in 
predicting surgical outcomes and survival endpoints.

This study compared the performance of 11 nutrition-inflammation 
indices for guiding perioperative management and prognosis 
assessment in patients with NSCLC undergoing VATS lobectomy. The 
goal is to identify the best index for facilitating more effective 
perioperative management and improving long-term patient outcomes.

Methods and materials

Study design

This retrospective cohort study was conducted at the First Affiliated 
Hospital of Zhengzhou University. We  extracted data from the 
hospital’s clinical database, focusing on NSCLC patients undergoing 
VATS lobectomy between January 2016 and December 2018. 

Data collection was prospective, while analysis was performed 
retrospectively. Preoperative nutrition and inflammation parameters 
were assessed based on blood tests and anthropometric measurements 
conducted within one week prior to surgery. The study protocol was 
approved by the Ethics Committee Board of the First Affiliated 
Hospital of Zhengzhou University (approval no. 2024-KY-1756-001). 
Informed consent had been obtained from all patients for the use of 
their data in institutional databases. The study adhered to the guidelines 
of the Strengthening the Reporting of Observational Studies in 
Epidemiology (STROBE) Statement (16).

Participants

Patients with NSCLC, aged 18 years or older, who underwent 
anatomic VATS lobectomy were consecutively enrolled in both the 
development and validation cohorts. The exclusion criteria were as 
follows: (1) patients who underwent bilobectomy or sleeve lobectomy; 
(2) those who received preoperative anticancer treatment; (3) those 
with non-radical resection; (4) those with active infection within two 
weeks before surgery; (5) those with a history of thoracic or 
abdominal surgery within the past year; (6) those with a history of 
cancer within the past five years; (7) those with liver or kidney 
dysfunction; (8) those with comorbidities involving the rheumatic, 
immune, hematologic, or lymphatic systems; and (9) those with 
incomplete data required for analysis.

Treatment strategy

Standard preoperative evaluation included thoracic computed 
tomography (CT), cardiopulmonary function tests, abdominal and 
adrenal gland ultrasonography, brain magnetic resonance imaging 
(MRI), and bone scans. For patients with enlarged mediastinal 
lymph nodes, endobronchial ultrasound-guided transbronchial 
needle aspiration or mediastinoscopy biopsy was performed. 
Positron emission tomography/CT (PET/CT) was used to detect 
suspected metastasis. Cancer staging or restaging was based on the 
8th edition of the American Joint Committee on Cancer (AJCC) 
tumor, node, and metastasis (TNM) classification system. The 
standard surgical approach was anatomic VATS lobectomy with 
hilar and mediastinal lymph node dissection, performed by 
experienced thoracic surgeons. Postoperative care included 
management of fluid and electrolyte balance, nutritional support, 
pulmonary exercises, and physical rehabilitation.

Nutrition-inflammation indexes

Systemic nutrition and inflammation parameters were evaluated 
from routine blood tests conducted within one week before surgery. 
These parameters included total protein, serum albumin, serum 
globulin, total cholesterol, hemoglobin, total neutrophils, total 
lymphocytes, total monocytes, and total platelets in peripheral blood. 
Eleven nutrition-inflammation indexes were calculated using these 
biochemical parameters, either alone or in combination with 
anthropometric parameters (detailed in Supplementary Table 1). The 
biochemical indexes included the AGR (5), LMR (6), PNI (7), controlling 
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nutritional status score (COUNT) (17), neutrophil-to-lymphocyte ratio 
(NLR) (18), neutrophil-to-platelet ratio (NPR) (19), platelet-to-
lymphocyte ratio (PLR) (20), systemic immune-inflammation index 
(SII) (21), and systemic inflammation response index (SIRI) (22). The 
biochemical-anthropometric indexes included the ALI (2) and GNRI 
(8). To investigate the changes in nutrition-inflammation indicators 
surrounding surgery, medical records within 4 to 6 weeks after surgery 
were analyzed and compared to those before surgery.

Endpoints

The study aimed to evaluate the efficacy of nutrition-inflammation 
indexes in guiding perioperative management and predicting survival 
outcomes in NSCLC patients. For perioperative management, the 
primary endpoint was the predictive accuracy of these indexes for 
overall complications, while the secondary endpoint was their 
predictive accuracy for delayed hospital discharge. Postoperative 
complications were defined according to the Common Terminology 
Criteria for Adverse Events (CTCAE) version 5.0 (23). Discharge 
criteria included stable vital signs, ability to take oral feeds, absence of 
complications requiring hospital treatment, unassisted ambulation, 
and manageable pain with oral analgesics. Delayed discharge was 
defined as a postoperative hospital stay exceeding the upper tertile of 
the cohort’s distribution. Patients were closely followed up within four 
weeks post-discharge to detect late complications or other issues.

For survival analysis, the primary endpoint was the predictive 
accuracy of nutrition-inflammation indexes for overall survival (OS) 
following VATS lobectomy. Secondary endpoints included their 
predictive accuracy for disease-free survival (DFS) and cancer-
specific survival (CSS). OS was calculated from the time of surgery 
to death from any cause. DFS was calculated from the time of surgery 
to the first recurrence of the index cancer or death from any cause. 
CSS was calculated from the time of surgery to death specifically 
caused by lung cancer.

Statistical analysis

Categorical data were presented as frequencies (percentages), while 
continuous data were expressed as means (standard deviations, SDs) or 
medians (interquartile ranges, IQRs). Group differences were evaluated 
using ANOVA, Pearson’s chi-squared tests, Fisher’s exact tests, Mann–
Whitney U tests, or Kruskal–Wallis tests, as appropriate. The changes in 
nutrition-inflammation indicators following surgery were evaluated 
using the paired sample Wilcoxon signed-rank test. Receiver operating 
characteristic (ROC) curves were used to assess the predictive accuracy 
of nutrition-inflammation indexes for the endpoints, with the area 
under the curve (AUC) indicating performance. Survival analysis was 
conducted using the Kaplan–Meier method, with log-rank statistics 
employed for comparison. Multivariable analysis was conducted using 
logistic regression and Cox proportional hazards regression models. 
Odds ratios (ORs) and hazard ratios (HRs) with 95% confidence 
intervals (CIs) were reported. A two-sided p-value of less than 0.05 was 
considered statistically significant. All analyses were performed using 
IBM SPSS Statistics for Windows (version 22.0, IBM Corp., Armonk, 
NY, United States) and the R programming environment (version 4.2.0, 
R Core Team, Vienna, Austria).

Results

Patients’ characteristics

During the study period, a total of 1,052 patients underwent VATS 
lobectomy at the institute and were assessed for inclusion. Of these, 
247 patients were excluded for specified reasons. The remaining 805 
patients constituted the study cohort (Figure  1). Detailed 
clinicopathological data of the patients are presented in Table 1. All 
patients underwent radical VATS lobectomy as the primary treatment. 
Postoperative complications occurred in 152 patients (18.9%), with a 
median chest tube duration of 5 days (IQR: 3–8) and a median 
postoperative hospital stay of 7 days (IQR: 6–10). The median 
follow-up time after surgery was 64.5 months (IQR: 30.2–79.8).

Nutrition-inflammation indexes and 
perioperative endpoints

Most nutrition-inflammation indexes demonstrated predictive 
values for the incidence of postoperative complications and delayed 
hospital discharge (Supplementary Table 2; Figure 2). However, the 
AUC values of these indexes were generally low. Notably, the LMR 
exhibited the optimal AUC values in predicting perioperative 
endpoints compared to other indexes (Figures 2A,B). Most indexes 
showed significant predictive associations with the incidence of 
postoperative complications and delayed hospital discharge in 
univariable analysis (Table  2). However, after adjusting for 
clinicopathological characteristics, particularly age and gender, most 
indexes were no longer associated with perioperative endpoints. 
Notably, both the COUNT score and LMR were independently 
associated with the incidence of postoperative complications, and only 
the LMR was independently associated with delayed hospital discharge.

Nutrition-inflammation indexes and 
survival outcomes

Most nutrition-inflammation indexes showed predictive values for 
OS, DFS, and CSS after VATS lobectomy (Supplementary Table  2; 
Figure 2). Focusing on the 8-year outcomes, the predictive values of 
these indexes for OS were generally better than those for DFS and 
CSS. However, the AUC values of these indexes were generally low, and 
the GNRI exhibited the optimal AUC values in predicting OS, DFS, and 
CSS profiles across different time points (Figures 2C–E). Most indexes 
showed significant predictive values for OS, DFS, and CSS in univariable 
analysis (Table 3), with the significance generally attenuating across OS, 
DFS, and CSS. After adjusting for clinicopathological characteristics, 
particularly age, vascular invasion, and pathological cancer stage, most 
indexes were no longer significantly associated with survival outcomes. 
Specifically, the NLR, NPR, LMR, SIRI, and GNRI were independently 
predictive of OS, the GNRI was independently predictive of DFS, the 
SIRI was non-significantly predictive of DFS, while no indexes were 
independently predictive of CSS.

The tertiles of GNRI and SIRI was used to classify the nutrition-
inflammation status of NSCLC patients, respectively. The classification 
systems of GNRI and SIRI both demonstrated significant predictive 
values for OS, DFS, and CSS in NSCLC patients, but in different 
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ways (Figure 3). A low GNRI and a high SIRI was associated with poor 
survival outcomes. Particularly, patients with a low GNRI had poorer 
OS, DFS, and CSS compared to those with a high or moderate GNRI, 
while no significant differences in these survival outcomes were 
observed between patients with a high or moderate GNRI.

Changes in nutrition-inflammation status 
after surgery

The nutrition-inflammation status at 4 to 6 weeks following VATS 
lobectomy was recorded and assessed for 226 patients and compared 
to their preoperative status (Supplementary Table 3). No adjuvant 
therapy was administrated during the follow-up period after surgery. 
The nutritional indicators, including the levels of total proteins, serum 
proteins, and total lymphocytes, as well as the PNI and GNRI, 
significantly improved after surgical resection of the cancers. By 
contrast, the inflammatory indicators, including the levels of total 
neutrophils and total monocytes, as well as the NLR, LMR, and SIRI, 
remained stable during the observation period.

Discussion

This study revealed that the 11 nutrition-inflammation indices 
possess moderate predictive value for both perioperative outcomes 
and long-term survival. The independent associations between these 
indices and therapeutic endpoints were generally weak or non-existent, 
suggesting that their applicability in clinical practice may be restricted.

Prior investigations have predominantly examined the influence 
of nutrition-inflammation status on survival in NSCLC patients 
individually, with limited comparative analyses across indices (14, 15). 
While extensive research has documented the association between 
systemic nutrition-inflammation profiles and survival outcomes, 
perioperative recovery has received less attention (1, 2). In NSCLC, 
elevated nutrition-inflammation risks have been linked to reduced 
treatment efficacy (14, 15), early recurrence (1), and poor survival 
rates (2). Similar adverse effects have been observed in other 
malignancies, including small cell lung cancer (24), gastrointestinal 
cancers (6, 22, 25), and urogenital cancers (26–28). For perioperative 
outcomes, high nutrition/inflammation risks have been identified as 
predictors of severe complications and infections in patients 

FIGURE 1

Study design and patient recruitment flowchart. This flowchart illustrates the process of the study design and the recruitment of patients for both 
development and validation cohorts. NSCLC: non-small cell lung cancer; VATS: the video-assisted thoracoscopic surgery.
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undergoing surgical resection for esophageal and gastric cancers (25, 
29). This study compared 11 nutrition-inflammation indices for their 
ability to guide perioperative management and survival analysis. 
Although most indices showed associations with adverse outcomes, 
their predictive accuracy was generally low.

In our analysis, the GNRI exhibited the most optimal performance 
in predicting OS and DFS, while the LMR demonstrated the highest 
predictive capacity for postoperative complications and delayed hospital 
discharge. In contrast, Song et al. (2) compared the predictive values of 
16 nutrition-inflammation indicators for OS in NSCLC patients and 
demonstrated the optimal performance of the ALI. Notably, the 
majority of the patients included in their study underwent first-line 
radiotherapy and/or chemotherapy, with only 22.7% undergoing 
surgery. This is significantly different from our study, which included 
solely surgically treated NSCLC patients. These differences may account 
for the different findings. However, both the study by Song et al. (2) and 
our study demonstrated a significant association between multiple 
nutrition-inflammation indices and OS, albeit with relatively low 
predictive accuracies. Additionally, Erciyestepe et  al. (30) have 
preliminarily validated the association between the NLR, PLR, and PNI 
and survival and recurrence of NSCLC in a relatively small sample and 
without multivariable analysis. Regarding perioperative endpoints, 
Wang et al. (31) have highlighted the LMR for predicting postoperative 
complications by comparing different nutrition-inflammation indices 
in multicenter cohorts, which is consistent with our findings. The 
predictive accuracy of nutrition-inflammation indices for postoperative 
endpoints demonstrated by Wang et al. (31) was also relatively low. To 
address this, they introduced the parameter of serum total cholesterol 
to the LMR and established a new index called the “Systemic Nutrition-
inflammation Index” to improve predictive performance (31). Their 
experience provides an example for improving and optimizing the 
existing nutrition-inflammation indices. From this perspective, our 
comparison of 11 nutrition-inflammation indices regarding both 
perioperative outcomes and survival endpoints in NSCLC patients 
provides benchmarks for future tool development. The combination of 
different nutrition-inflammation indices, as wells as the introduction of 
other nutrition-inflammation parameters or critical clinicopathological 
indicators, may help to enhance the predictive accuracy of 
therapeutic outcomes.

TABLE 1 Characteristics of the included patients.

Characteristics Total (N = 805)

Demographic data

Age, years 60.3 ± 11.4

Gender (female) 388 (48.2)

Smoking history 323 (40.1)

Charlson comorbidity index ≥ 3 137 (17.0)

Comorbidities

Cardiovascular disease 108 (13.4)

Chronic obstructive pulmonary disease 51 (6.3)

Diabetes 90 (11.2)

FEV1, % predicted values 90.8 (75.6–105.0)

FEV1/FVC, % 78.5 (72.2–82.0)

Body mass index (BMI), kg/m2 24.2 (22.1–26.0)

Underweight (BMI < 20) 73 (9.1)

Normal weight (BMI: 20–25) 420 (52.2)

Overweight/Obesity (BMI ≥ 25) 312 (38.6)

Nutrition/inflammation items

Total protein, g/L 67.5 (64.0–71.9)

Serum albumin, g/L 42.0 (40.0–44.6)

Serum globulin, g/L 25.4 (22.9–28.2)

Total cholesterol, mmol/L 4.59 (4.05–5.26)

Hemoglobin, g/L 134 (126–145)

Total neutrophils, /mm3 3,420 (2720–4,220)

Total lymphocytes, /mm3 1720 (1410–2,155)

Total monocytes, /mm3 400 (330–510)

Total platelet, ×103/mm3 201 (167–238)

Nutrition-inflammation indexes

PNI 51.3 (48.2–54.5)

COUNT 1 (0–2)

AGR 1.67 (1.51–1.84)

NLR 1.91 (1.45–2.60)

PLR 113.6 (90.7–144.3)

NPR, ×10−2 1.70 (1.30–2.20)

LMR 4.30 (3.29–5.48)

SIRI 0.783 (0.530–1.138)

SII 379 (273–544)

GNRI 109 (103–113)

ALI 52.4 (39.0–71.2)

Surgical parameters

Operative time, min 180 (150–210)

Estimated blood loss, ml 100 (50–150)

Cancer characteristics

Tumor location: right/left 497/308 (61.7/38.3)

Histology: adenocarcinoma/SCC/others 604/164/37 (75.0/20.4/4.6)

Multiple primary cancer 68 (8.4)

(Continued)

TABLE 1 (Continued)

Characteristics Total (N = 805)

Pleural invasion 260 (32.3)

Vascular invasion 78 (9.7)

Pathological TNM stage: IA/IB/II/III 303/230/131/141 

(37.6/28.6/16.3/17.5)

Postoperative endpoints

Overall complications 152 (18.9)

Chest tube duration, days 5.0 (3.0–8.0)

Postoperative hospital stay, days 7.0 (6.0–10.0)

Data are mean ± standard deviation, number (percentage), or median (interquartile range). 
AGR: albumin-to-globulin ratio; ALI: advanced lung cancer inflammation index; CONUT: 
controlling nutritional status score; FEV1: forced expiratory volume in 1 s; FVC: forced vital 
capacity; GNRI: geriatric nutritional risk index; LMR: lymphocyte-to-monocyte ratio; NLR: 
neutrophil-to-lymphocyte ratio; NPR: neutrophil-to-platelet ratio; PLR: platelet-to-
lymphocyte ratio; PNI: prognostic nutritional index; SCC: squamous cell carcinoma; SII: 
systemic immune-inflammation index; SIRI: systemic inflammation response index.
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The predictive capabilities of these nutrition-inflammation indices 
are determined by their included parameters and calculation methods. 
Common parameters across these indices include serum albumin, 
total cholesterol, neutrophils, lymphocytes, monocytes, and body 
mass. Lymphocyte counts, comprising T cells, B cells, and NK cells, 
reflect immune system integrity (32, 33), while neutrophil and 
monocyte counts indicate inflammation levels (34). The LMR’s 
superior performance may stem from its ability to capture the 
interplay between lymphocytes, associated with immune surveillance 
and anti-tumor activity, and monocytes, linked to inflammation and 
tumor progression (35). A higher LMR suggests a more favorable 
immune status, potentially reducing postoperative complications and 
promoting recovery. The GNRI’s strong predictive performance for 
OS and DFS may be attributed to its comprehensive assessment of 
nutritional status through biochemical parameters (albumin) and 
anthropometric measures (body weight/ideal body weight) (8). Serum 
albumin is a well-established marker of nutritional status and immune 
function (36), while body weight/ideal body weight in the GNRI 
enhances its association with survival outcomes by reflecting body 
composition (29). This index is particularly relevant in NSCLC, where 
nutritional status is often compromised by chronic inflammation and 
tumor-related cachexia (37, 38). The GNRI’s ability to integrate 
nutritional and inflammatory aspects provides a holistic assessment 

of long-term prognosis. Overall, these indices reflect nutritional and 
immune properties, explaining their association with overall survival 
and weaker association with disease-free and cancer-specific survival.

Our study provides valuable insights into the potential application 
of nutrition-inflammation indices for perioperative management and 
prognosis assessment in NSCLC patients. However, the generally weak 
or absent independent associations between these indices and 
therapeutic endpoints highlight the need for caution in their application. 
The parameters included in these indices are primarily biochemical 
data, which are susceptible to influences from host characteristics such 
as age, gender, comorbidities, and cancer biology (1, 31). Based on the 
dynamic comparisons of nutrition-inflammation indicators 
(Supplementary Table 3), nutritional parameters have improved at 4 to 
6 weeks after surgical resection of NSCLC, while inflammatory 
parameters remain stable. These fundings indicate that nutritional 
status can be significantly influenced by cancer biology and can quickly 
recover after cancer resection. By contrast, the inflammation status may 
depend more on patients’ intrinsic properties or may be persistently 
affected by cancer biology, such as minimal residual disease even after 
surgical resection (39), and warrants further investigation. These factors 
could partially explain the low predictive accuracy and the lack of 
independent association between nutrition-inflammation indices and 
therapeutic outcomes. Therefore, these indices should be used as part 

FIGURE 2

Predictive values of systemic nutrition-inflammation indicators for perioperative and survival outcomes in NSCLC patients. The detailed results are 
presented in Supplementary Table 2. (A,B) Areas under the curve (AUC) and 95% confidence intervals derived from the Receiver Operating 
Characteristic (ROC) curves were used to evaluate the predictive values of nutrition-inflammation indicators for the incidence of postoperative 
complications (A) and delayed hospital discharge (B). (C,E) Time-dependent ROC curves were employed to assess the predictive values of nutrition-
inflammation indicators for overall survival (C), disease-free survival (D), and cancer-specific survival (E), AUC values at the specific time points of 3, 5, 
and 8 years post-surgery are presented in radar plots. AGR: albumin-to-globulin ratio; ALI: advanced lung cancer inflammation index; CONUT: 
controlling nutritional status score; GNRI: geriatric nutritional risk index; LMR: lymphocyte-to-monocyte ratio; NLR: neutrophil-to-lymphocyte ratio; 
NPR: neutrophil-to-platelet ratio; PLR: platelet-to-lymphocyte ratio; PNI: prognostic nutritional index; SII: systemic immune-inflammation index; SIRI: 
systemic inflammation response index.
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TABLE 2 Prognostic values of clinicopathological characteristics for perioperative endpoints in NSCLC patients undergoing VATS lobectomy (N = 805).

The incidence of overall complicationsa Delayed hospital 
dischargea

Characteristics Comparisons Univariable 
analysis

Multivariable 
analysis

Univariable 
analysis

Multivariable 
analysis

OR 
(95%CI)

p value OR 
(95%CI)

P 
value

HR 
(95%CI)

P value HR 
(95%CI)

P 
value

Demographic data

Age Per 10 years 1.92 (1.58–

2.34)

<0.001 1.85 (1.52–

2.25)

<0.001 1.53 (1.32–

1.77)

<0.001 1.35 (1.15–

1.59)

<0.001

Gender (female) Female vs. male 0.46 (0.32–

0.66)

<0.001 0.52 (0.35–

0.76)

0.001 0.51 (0.39–

0.69)

<0.001 0.62 (0.45–

0.87)

0.005

Smoking history Yes vs. no 1.81 (1.27–

2.59)

<0.001 - - 1.71 (1.27–

2.29)

<0.001 - -

Charlson comorbidity 

index

≥3 vs. <3 2.14 (1.41–

3.28)

<0.001 - - 1.59 (1.09–

2.31)

0.016 - -

Cardiovascular disease Yes vs. no 1.81 (1.14–

2.87)

0.013 - - 1.22 (0.81–

1.86)

0.35 - -

COPD Yes vs. no 1.51 (0.78–

2.91)

0.22 - - 1.72 (0.97–

3.05)

0.062 - -

Diabetes Yes vs. no 0.92 (0.52–

1.63)

0.77 - - 1.03 (0.65–

1.64)

0.89 - -

FEV1, % Per 1% 1.00 (0.99–

1.01)

0.89 - - 0.99 (0.99–

1.00)

0.057 - -

FEV1/FVC, % Per 1% 1.00 (0.98–

1.01)

0.37 - - 0.98 (0.98–

0.99)

0.001 0.99 (0.98–

1.00)

0.044

Body mass index Per 1 kg/m2 0.95 (0.89–

1.00)

0.055 - - 0.98 (0.93–

1.02)

0.34 - -

Surgical parameters

Operative time Per 10 min 1.00 (0.97–

1.04)

0.84 - - 1.03 (1.01–

1.06)

0.013 - -

Estimated blood loss Per 10 mL 1.02 (1.01–

1.03)

0.007 - - 1.04 (1.03–

1.05)

<0.001 1.04 (1.02–

1.05)

<0.001

Cancer characteristics

Tumor location Left vs. right 1.14 (0.79–

1.63)

0.49 - - 1.22 (0.90–

1.64)

0.20 - -

Histology: AC vs. others 0.57 (0.38–

0.87)

0.009 - - 0.63 (0.44–

0.90)

0.011 - -

Multiple primary 

cancer

Yes vs. no 0.91 (0.48–

1.75)

0.91 - - 0.71 (0.41–

1.23)

0.22 - -

Pleural invasion Yes vs. no 0.85 (0.58–

1.25)

0.41 - - 0.91 (0.67–

1.24)

0.55 - -

Vascular invasion Yes vs. no 0.68 (0.35–

1.33)

0.26 - - 0.67 (0.40–

1.12)

0.13 - -

Pathological TNM 

stage

IB vs. IA 0.95 (0.61–

1.47)

0.82 - - 1.28 (0.89–

1.84)

0.18 - -

II vs. IA 0.88 (0.52–

1.50)

0.64 - - 1.19 (0.77–

1.83)

0.44 - -

III vs. IA 0.98 (0.59–

163)

0.94 - - 1.36 (0.90–

2.06)

0.15 - -
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of a comprehensive assessment that incorporates clinical judgment and 
other relevant factors. Critical clinicopathological characteristics such 
as age, gender, and cancer stage, as identified in multivariable analysis 
(Tables 2, 3), may serve as valuable components in developing robust 
predictive models for therapeutic outcomes, which warranting 
systematic investigation. Future work should focus on enhancing the 
predictive value of nutrition-inflammation indices by selecting more 
relevant parameters or improving calculation and scoring systems.

Limitations

Several limitations of this study warrant acknowledgment. Despite 
the relatively large sample size, the retrospective single-center design 
may introduce selection bias and limit the generalizability of the 
findings. The application of these nutrition-inflammation indices for 
assessing surgery risk and survival benefits requires further validation 
through prospective studies. In addition to the reported confounding 

factors, other potential influences, such as psychosocial status, cachexia, 
specific comorbidities, and oxygenation and capnography indicators, 
have not been comprehensively investigated. The dependence of 
nutrition-inflammation indicators on key clinicopathological factors, 
such as age, gender, smoking status, comorbidities, and cancer 
progression (1, 31), may account for the lack of independent predictive 
value and the modest predictive accuracy for therapeutic outcomes. On 
the other hand, the low AUC values observed may reflect the complex 
interplay between nutrition, inflammation, and tumor biology, which 
these indices cannot fully capture. Further research should explore 
more comprehensive biomarkers that integrate multiple aspects of the 
tumor microenvironment to improve the predictive accuracy. 
Moreover, combining multiple nutrition-inflammation indices or 
integrating them with critical clinicopathological parameters may 
improve perioperative management and prognosis analysis. In 
addition, the study focused on NSCLC patients undergoing VATS 
lobectomy, and the findings warranted validation in other surgical 
approaches or treatment modalities for NSCLC.

TABLE 2 (Continued)

The incidence of overall complicationsa Delayed hospital 
dischargea

Characteristics Comparisons Univariable 
analysis

Multivariable 
analysis

Univariable 
analysis

Multivariable 
analysis

OR 
(95%CI)

p value OR 
(95%CI)

P 
value

HR 
(95%CI)

P value HR 
(95%CI)

P 
value

The existing systemic nutrition/inflammation indicatorsb

PNI Per 1 unit 0.95 (0.91–

0.99)

0.009 - - 0.95 (0.92–

0.98)

0.001 - -

COUNT Per 1 score 1.30 (1.12–

1.50)

<0.001 1.18 (1.10–

1.37)

0.038 1.20 (1.06–

1.36)

0.004 - -

AGR Per 1 unit 1.05 (0.55–

1.99)

0.89 - - 1.15 (0.68–

1.96)

0.60 - -

NLR Per 1 unit 1.17 (1.01–

1.36)

0.039 - - 1.15 (1.01–

1.32)

0.040 - -

PLR Per 10 units 1.01 (0.98–

1.05)

0.51 - - 1.03 (1.00–

1.06)

0.036 - -

NPR Per 0.01 units 1.12 (0.94–

1.34)

0.21 - - 1.03 (0.87–

1.21)

0.76 - -

LMR Per 1 unit 0.74 (0.66–

0.84)

<0.001 0.85 (0.75–

0.97)

0.013 1.04 (1.02–

1.06)

0.001 1.03 (1.00–

1.06)

0.041

SIRI Per 1 unit 1.44 (1.14–

1.83)

0.003 - - 1.37 (1.10–

1.70)

0.005 - -

SII Per 50 units 1.01 (0.98–

1.03)

0.60 - - 1.02 (1.00–

1.04)

0.10 - -

GNRI Per 1 unit 0.97 (0.95–

0.99)

0.010 - - 0.98 (0.96–

1.00)

0.040 - -

ALI Per 10 units 0.88 (0.82–

0.95)

0.001 - - 0.91 (0.86–

0.96)

0.001 - -

aLogistic regression analyses were performed to evaluate the association between clinicopathological characteristics and perioperative endpoints. The outcomes are presented as odds ratios 
(ORs) with 95% confidence intervals (CIs). Variables with a P-value of less than 0.10 in the univariate analysis were selected for inclusion in the multivariate regression models, using the 
backward conditional methods.
bAll systemic nutrition/inflammation indicators were individually incorporated into the multivariate analyses.
AGR: albumin-to-globulin ratio; ALI: advanced lung cancer inflammation index; CONUT: controlling nutritional status score; COPD: chronic obstructive pulmonary disease; FEV1: forced 
expiratory volume in 1 s; FVC: forced vital capacity; GNRI: geriatric nutritional risk index; LMR: lymphocyte-to-monocyte ratio; NLR: neutrophil-to-lymphocyte ratio; NPR: neutrophil-to-
platelet ratio; PLR: platelet-to-lymphocyte ratio; PNI: prognostic nutritional index; SII: systemic immune-inflammation index; SIRI: systemic inflammation response index.
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TABLE 3 Prognostic values of clinicopathological characteristics for survival outcomes in NSCLC patients undergoing VATS lobectomy (N = 805).

Overall survivala Disease-free survivala Cancer-specific survivala

Parameters Comparisons Univariable analysis Multivariable 
analysis

Univariable analysis Multivariable analysis Univariable analysis Multivariable analysis

HR 
(95%CI)

P 
value

HR 
(95%CI)

P value HR 
(95%CI)

P value HR 
(95%CI)

P value HR 
(95%CI)

P value HR 
(95%CI)

P value

Demographic data

Age Per 10 years 1.56 (1.36–

1.79)

<0.001 1.43 (1.24–

1.65)

<0.001 1.46 (1.29–

1.64)

<0.001 1.37 (1.21–

1.55)

<0.001 1.44 (1.24–

1.67)

<0.001 1.32 (1.12–

1.55)

0.001

Gender (female) Female vs. male 0.64 (0.49–

0.85)

0.002 - - 0.77 (0.61–

0.98)

0.035 - - 0.75 (0.55–

1.01)

0.061 - -

Smoking history Yes vs. no 1.62 (1.24–

2.12)

<0.001 - - 1.46 (1.16–

1.85)

0.002 - - 1.44 (0.07–

1.94)

0.017 - -

Charlson 

comorbidity 

index

≥3 vs. <3 1.67 (1.22–

2.27)

0.001 - - 1.74 (1.33–

2.29)

<0.001 - - 1.58 (1.11–

2.24)

0.011 - -

Cardiovascular 

disease

Yes vs. no 1.15 (0.79–

1.68)

0.46 - - 1.22 (0.88–

1.69)

0.23 - - 1.05 (0.68–

1.62)

0.81 - -

COPD Yes vs. no 1.34 (0.83–

2.17)

0.24 - - 1.50 (0.99–

2.26)

0.053 - - 1.60 (0.97–

2.63)

0.067 - -

Diabetes Yes vs. no 1.21 (0.82–

1.78)

0.35 - - 1.09 (0.76–

1.56)

0.65 - - 1.13 (0.72–

1.77)

0.59 - -

FEV1, % Per 1% 1.00 (0.98–

1.01)

0.26 - - 1.00 (1.00–

1.01)

0.31 - - 1.00 (1.00–

1.01)

0.46 - -

FEV1/FVC, % Per 1% 0.99 (0.99–

1.00)

0.16 - - 1.00 (0.99–

1.00)

0.13 - - 0.99 (0.99–

1.00)

0.14 - -

Body mass index Per 1 kg/m2 0.97 (0.92–

1.01)

0.12 - - 0.97 (0.93–

1.00)

0.077 - - 0.98 (0.94–

1.03)

0.52 - -

Surgical parameters

Operative time Per 10 min 1.06 (1.04–

1.08)

<0.001 1.04 (1.01–

1.06)

0.002 1.04 (1.02–

1.06)

<0.001 - - 1.05 (1.02–

1.08)

<0.001 1.03 (1.01–

1.06)

0.012

Blood loss Per 10 ml 1.02 (1.01–

1.03)

<0.001 - - 1.02 (1.01–

1.03)

<0.001 - - 1.02 (1.01–

1.03)

0.002 - -

Cancer characteristics

Tumor location Left vs. right 1.01 (0.83–

1.44)

0.52 - - 1.02 (0.80–

1.30)

0.90 - - 1.03 (0.76–

1.40)

0.86 - -

(Continued)
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TABLE 3 (Continued)

Overall survivala Disease-free survivala Cancer-specific survivala

Parameters Comparisons Univariable analysis Multivariable 
analysis

Univariable analysis Multivariable analysis Univariable analysis Multivariable analysis

HR 
(95%CI)

P 
value

HR 
(95%CI)

P value HR 
(95%CI)

P value HR 
(95%CI)

P value HR 
(95%CI)

P value HR 
(95%CI)

P value

Histology AC vs. others 0.65 (0.48–

0.88)

0.006 - - 0.78 (0.59–

1.04)

0.088 - - 0.89 (0.61–

1.29)

0.54 - -

Multiple primary 

cancer

Yes vs. no 1.05 (0.65–

1.70)

0.86 - - 0.88 (0.56–

1.39)

0.59 - - 1.00 (0.58–

1.74)

0.99 - -

Pleural invasion Yes vs. no 1.61 (1.22–

2.11)

0.001 - - 1.70 (1.34–

2.16)

<0.001 1.28 (0.99–

1.67)

0.063 1.81 (1.34–

2.44)

<0.001 - -

Vascular 

invasion

Yes vs. no 2.62 (1.84–

3.72)

<0.001 1.48 (1.03–

2.14)

0.034 2.68 (1.96–

3.66)

<0.001 1.43 (1.02–

1.99)

0.036 2.85 (1.95–

4.17)

<0.001 1.49 (0.99–

2.24)

0.058

Pathological 

TNM stage

IB vs. IA 2.25 (1.40–

3.63)

0.001 2.02 (1.25–

3.25)

0.004 2.32 (1.58–

3.43)

<0.001 1.91 (1.26–

2.91)

0.002 2.99 (1.68–

5.30)

<0.001 2.75 (1.53–

4.96)

0.001

II vs. IA 6.75 (4.29–

10.6)

<0.001 5.57 (3.52–

8.80)

<0.001 5.23 (3.62–

7.84)

<0.001 4.37 (2.92–

6.54)

<0.001 8.60 (4.95–

14.9)

<0.001 6.88 (3.86–

12.3)

<0.001

III vs. IA 9.24 (5.97–

14.3)

<0.001 7.80 (4.98–

12.2)

<0.001 8.50 (5.90–

12.3)

<0.001 6.93 (4.70–

10.2)

<0.001 12.5 (7.34–

21.3)

<0.001 10.6 (6.04–

18.5)

<0.001

Postoperative complications

Overall 

complications

Yes vs. no 1.27 (0.92–

1.74)

0.15 - - 1.33 (1.00–

1.76)

0.047 - - 1.05 (0.72–

1.53)

0.81 - -

Postoperative 

hospital stay

Per 1 day 1.03 (1.00–

1.05)

0.27 - - 1.03 (1.01–

1.05)

0.014 - - 1.02 (0.99–

1.05)

0.33 - -

Immuno-nutritional indicatorsb

PNI Per 1 unit 0.95 (0.92–

0.97)

<0.001 - - 0.96 (0.94–

0.99)

0.004 - - 0.97 (0.94–

1.00)

0.040 - -

COUNT Per 1 score 1.12 (1.01–

1.25)

0.037 - - 1.07 (0.97–

1.18)

0.19 - - 1.06 (0.93–

1.20)

0.41 - -

AGR Per 1 unit 0.43 (0.26–

0.72)

0.001 - - 0.54 (0.34–

0.85)

0.009 - - 0.46 (0.29–

0.82)

0.008 - -

NLR Per 1 unit 1.20 (1.09–

1.32)

<0.001 1.12 (1.01–

1.25)

0.039 1.14 (1.04–

1.25)

0.006 - - 1.14 (1.01–

1.29)

0.029 - -

(Continued)
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TABLE 3 (Continued)

Overall survivala Disease-free survivala Cancer-specific survivala

Parameters Comparisons Univariable analysis Multivariable 
analysis

Univariable analysis Multivariable analysis Univariable analysis Multivariable analysis

HR 
(95%CI)

P 
value

HR 
(95%CI)

P value HR 
(95%CI)

P value HR 
(95%CI)

P value HR 
(95%CI)

P value HR 
(95%CI)

P value

PLR Per 10 units 1.02 (0.99–

1.04)

0.25 - - 1.01 (0.99–

1.03)

0.38 - - 1.00 (0.97–

1.03)

0.92 - -

NPR Per 0.01 units 1.14 (1.05–

1.25)

0.003 1.13 (1.01–

1.26)

0.032 1.10 (1.01–

1.21)

0.039 - - 1.13 (1.02–

1.25)

0.017 - -

LMR Per 1 unit 0.84 (0.77–

0.91)

<0.001 0.90 (0.83–

0.98)

0.020 0.89 (0.83–

0.96)

0.002 - - 0.88 (0.80–

0.96)

0.006 - -

SIRI Per 1 unit 1.48 (1.28–

1.72)

<0.001 1.28 (1.09–

1.50)

0.018 1.36 (1.18–

1.58)

<0.001 1.15 (0.98–

1.35)

0.080 1.39 (1.17–

1.66)

<0.001 - -

SII Per 50 units 1.02 (1.00–

1.04)

0.017 - - 1.01 (1.00–

1.03)

0.11 - - 1.01 (0.99–

1.04)

0.19 - -

GNRI Per 1 unit 0.97 (0.95–

0.98)

<0.001 0.98 (0.96–

0.99)

0.012 0.97 (0.96–

0.99)

<0.001 0.98 (0.97–

0.99)

0.029 0.98 (0.96–

0.99)

0.017 - -

ALI per 10 units 0.93 (0.88–

0.98)

0.009 - - 0.95 (0.91–

1.00)

0.040 - - 0.97 (0.91–

1.02)

0.23 - -

aCox proportional hazards regression models were performed to evaluate the association between clinicopathological characteristics and survival outcomes. The outcomes are presented as hazard ratios (HRs) with 95% confidence intervals (CIs). Variables with a P-
value of less than 0.10 in the univariate analysis were selected for inclusion in the multivariate regression models, using the backward conditional methods.
bAll systemic nutrition/inflammation indicators were individually incorporated into the multivariate analyses.
AGR: albumin-to-globulin ratio; ALI: advanced lung cancer inflammation index; CONUT: controlling nutritional status score; COPD: chronic obstructive pulmonary disease; FEV1: forced expiratory volume in 1 s; FVC: forced vital capacity; GNRI: geriatric nutritional 
risk index; LMR: lymphocyte-to-monocyte ratio; NLR: neutrophil-to-lymphocyte ratio; NPR: neutrophil-to-platelet ratio; PLR: platelet-to-lymphocyte ratio; PNI: prognostic nutritional index; SII: systemic immune-inflammation index; SIRI: systemic inflammation 
response index.
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Conclusion

This study demonstrates that nutrition-inflammation indices 
have moderate predictive value for perioperative endpoints 
and survival outcomes in NSCLC patients undergoing VATS 
lobectomy. The LMR is recommended for guiding perioperative 
management, while the GNRI is recommended for aiding in 
prognosis analysis. However, their utility in clinical practice 
may be limited due to the generally weak independent associations 
with therapeutic outcomes. Future studies should focus 
on validating these findings in prospective cohorts and 
exploring more comprehensive biomarkers to improve the 
accuracy of perioperative and prognostic assessments in 
NSCLC patients.
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FIGURE 3

Survival analysis using the classification systems of GNRI and SIRI. Results of the Kaplan-Meier method with log-rank statistics are reported. The hazard 
ratios (HRs) with 95% confidence intervals (CIs) are derived from univariable Cox proportional hazards regression models. A-C: Analysis of overall 
survival (A), disease-free survival (B), and cancer-specific survival (C) using the GNRI classification system. D-F: Analysis of overall survival (D), disease-
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response index.
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