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Background: Preoperative nutritional status correlates with outcomes in malignancies. We previously 
identified the Controlling Nutritional Status (CONUT) score as a sensitive prognostic indicator in elderly 
non-small cell lung cancer (NSCLC) patients and proposed the C-reactive protein (CRP)-augmented 
combined CRP and CONUT (C-CONUT) score. The aim of this study was to evaluate whether the 
C-CONUT score is a more effective prognostic tool than the CONUT score in younger NSCLC patients 
across different age groups.
Methods: In a retrospective single-center cohort from January 2012 to December 2022 (n=738), we 
evaluated CONUT and C-CONUT scores in NSCLC patients across three age cohorts (≤79, ≤75, and 
≤65 years). Patients receiving neoadjuvant therapy, with stage 0/IIIB disease, or missing data were excluded. 
Receiver operating characteristic (ROC) curves determined optimal cutoff values; Kaplan-Meier and 
multivariable Cox regression assessed prognostic significance.
Results: Median follow-up was 56 months. Optimal cutoffs: CONUT ≥2; C-CONUT ≥3. C-CONUT 
achieved the highest area under the curve (AUC) [0.654; 95% confidence interval (CI): 0.653–0.781; 
P<0.001], outperforming CONUT alone. While elevated CONUT was prognostic only in patients  
≤79 years, C-CONUT remained significantly associated with overall survival (OS) in all age strata, including 
≤75 and ≤65 years. In multivariate models, C-CONUT was an independent predictor in younger cohorts 
even when CONUT was not.
Conclusions: The C-CONUT score may be a more promising prognostic indicator than CONUT 
alone in NSCLC patients aged ≤75 years; however, this exploratory study requires prospective validation 
to confirm these findings. As it derives from routine laboratory parameters, C-CONUT is a practical, non-

invasive tool for preoperative risk stratification. Prospective validation is warranted.
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Introduction

Background

Preoperative nutritional status has been shown to correlate 
with postoperative outcomes across various types of 
cancer, and in recent years, its importance has also been 
increasingly recognized in the field of thoracic surgery  
(1-3). We previously reported that, among patients aged  
80 years and older with non-small cell lung cancer 
(NSCLC), the Controlling Nutritional Status (CONUT) 
score was the most sensitive and useful prognostic indicator 
for overall survival (OS), outperforming other preoperative 
inflammation- and nutrition-based scores such as the 
Prognostic Nutritional Index (PNI), Geriatric Nutritional 
Risk Index (GNRI), C-reactive protein-to-lymphocyte 
ratio (CLR), C-reactive protein-to-albumin ratio (CAR), 
Hemoglobin, Albumin, Lymphocyte, and Platelet (HALP) 
score, neutrophil-to-lymphocyte ratio (NLR), platelet-to-

lymphocyte ratio (PLR), platelet-to-albumin ratio (PAR), 
and neutrophil-to-albumin ratio (NAR) (4).

Rationale and knowledge gap

The CONUT score is  calculated based on three 
routinely available laboratory parameters: serum albumin 
concentration, total cholesterol level, and total lymphocyte 
count. Each parameter is scored on a point scale, and 
the total score ranges from 0 to 12, with higher scores 
indicating poorer nutritional status. Specifically, low albumin 
and cholesterol levels, as well as lymphopenia, contribute 
to a higher CONUT score, reflecting malnutrition and 
impaired immune function. Detailed scoring criteria are 
summarized in previous literature (4), but a brief summary 
is as follows: albumin (0–6 points), lymphocyte count (0–3 
points), and total cholesterol (0–3 points).

However, it does not include C-reactive protein (CRP), 
a widely recognized inflammation marker often used as a 
prognostic indicator in cancer. During the course of our 
previous research, we found that the components of the 
CONUT score and CRP function as independent indicators 
of nutritional status. Based on these findings, we proposed 
a novel modified index, the combined CRP and CONUT 
(C-CONUT) score, which incorporates CRP into the original 
CONUT scoring system. We subsequently demonstrated that, 
among patients aged 80 years and older, the C-CONUT score 
showed greater sensitivity as a prognostic marker compared to 
the original CONUT score (5). Whether these nutritional 
scores also serve as reliable prognostic factors in younger 
patient populations remains unclear.

Objective

Therefore, the aim of the present study was to evaluate 
the utility of both the CONUT and C-CONUT scores 
as preoperative prognostic indicators in NSCLC patients 
across various age groups, with a particular focus on 
comparing the predictive performance of the two scoring 
systems. We present this article in accordance with the 
STROBE reporting checklist (available at https://jtd.
amegroups.com/article/view/10.21037/jtd-2025-1623/rc).

Methods

Study design

The study was conducted in accordance with the 
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score is a more sensitive prognostic indicator than the conventional 
Controlling Nutritional Status (CONUT) score in non-small cell 
lung cancer (NSCLC) patients aged 75 years and younger. While 
the CONUT score alone did not show a significant association 
with overall survival (OS) in younger patients, the C-CONUT 
score was independently predictive of OS across all age subgroups.

What is known and what is new?
•	 Nutritional status has been recognized as a crucial prognostic 

factor in thoracic oncology, with various immune-nutritional 
indices being used to assess patient risk. The CONUT score 
is a widely used tool, but it lacks inflammatory markers such as 
CRP. Our previous work established the prognostic value of the 
C-CONUT score in elderly patients (≥80 years).

•	 The current study expands on this by showing that the C-CONUT 
score also has prognostic utility in relatively younger NSCLC 
patients.
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•	 The findings suggest that preoperative risk stratification using 
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simplicity and reliance on routine laboratory data, the C-CONUT 
score should be considered for integration into preoperative 
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Declaration of Helsinki and its subsequent amendments. 
The study was approved by the Ethics Committee of Kochi 
Medical School (No. ERB-109931). Informed patient 
consent was not necessary because of the retrospective 
nature of our single-center study.

Patients

From January 2012 to December 2022, at the Kochi 
Medical School Thoracic Surgery Department, surgical 
resection was performed for 923 primary lung cancer 
patients. Exclusion criteria were patients who underwent 
neoadjuvant treatment, pathological stage 0 and IIIB, or 
had missing data that were necessary for the calculation 
of prognostic indexes. Ultimately, 738 patients were 
enrolled in the analysis, which included the preoperative 
measurement of their nutritional parameters, including 
total cholesterol, serum albumin, neutrophil, lymphocyte, 
and CRP values.

Subgroup analysis was performed by dividing the 
patients into three cohorts (Figure 1). Study flow diagram of 
patient selection and age-based subgroup classification. The 
three age cohorts (≤79, ≤75, and ≤65 years) are overlapping 
and represent nested subsets. Patients aged ≥80 years were 
excluded from the study.

Data collection and follow-up

Patient data, such as age, gender, the body mass index 
(BMI), smoking history, surgical procedure, histological 
subtype, pathological stage, standard blood and biochemical 
measurements, lymphatic, vascular and pleural invasion, and 
Charlson Comorbidity Index (CCI), were retrospectively 
obtained from pathology reports, electronic patient records, 
and case notes. Postoperatively, patients underwent follow-
ups with regular physical examinations, blood tests, and 
chest X-rays every 3 months during the first three years and 
then every 6 months afterwards. Computed tomography 
scans of the chest and abdomen were also performed at 
least once a year. Clinicopathological characteristics and OS 
were retrospectively analyzed.

New C-CONUT score and immune-nutritional indicators

The CONUT score was calculated based on preoperative 
albumin concentration, total cholesterol concentration and 
lymphocyte counts. The following formulas were used to 
calculate other immune-nutritional indicators:

 = /  CAR CRP albumin concentration 	 [1]

( )9 10 //NLR neutrophil lymphocyte count L= × 	 [2]

A total of 923 NSCLC patients enrolled 

between January 2012 and December 

2022 in Kochi Medical School

185 patients were excluded due to:

•	Pathological stage 0, IIIB (n=87)

•	Non-radical resection (n=14)

•	Neoadjuvant treatment (n=18)

•	Incomplete clinicopathological data (n=66)

A total of 738 eligible patients  

were included

Cohort 1

Age ≤79 years

n=581

Cohort 2

Age ≤75 years

n=449

Cohort 3

Age ≤65 years

n=150

Figure 1 Flow chart of patient selection. NSCLC, non-small cell lung cancer.
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-     C CONUT score CRP score conventional CONUT score= + 	 [3]

Further details regarding Eq. [3] can be found in reference (5).
The C-CONUT score was calculated by adding a 

CRP score to the conventional CONUT score. The CRP 
score was defined as follows: patients with a serum CRP 
level <0.1 mg/dL were assigned 0 points, and those with  
0.1–0.99 mg/dL were assigned 1 point, and ≥1 mg/dL 
were assigned 2 points. This cutoff value was determined 
based on prior clinical studies and internal validation. 
The resulting C-CONUT score therefore ranges from 0 
to 13 points, allowing for a composite evaluation of both 
nutritional status and systemic inflammation.

Statistical analysis

Data were summarized as medians with interquartile ranges 
or as counts with corresponding percentages. OS was 
defined as the time from the date of surgery to the date of 
death or last follow-up. To evaluate the predictive ability for 
5-year OS, receiver operating characteristic (ROC) curves 
were constructed for each immunonutritional index. In the 
ROC analysis, 5-year survival status was treated as a binary 
outcome, and the optimal cutoff values and area under the 
curve (AUC) for each index were determined.

Survival analyses for clinical,  pathological,  and 
prognostic factors were performed using the Kaplan-Meier 
method, and differences between groups were compared 
using the log-rank test. To identify independent prognostic 
factors, multivariate analysis was conducted using a Cox 
proportional hazards regression model with a stepwise 
selection method. Variables with a P value of less than 0.05 
in the univariate analysis were included in the multivariate 
model to avoid omitting clinically important factors. 
Associations between each independent variable and survival 
were expressed as hazard ratios (HRs) with 95% confidence 
intervals (CIs).

To assess the potential multicollinearity between the 
CONUT score and the C-CONUT score, variance 
inflation factors (VIFs) were calculated. Since moderate 
multicollinearity (VIF >3) was observed, both scores were 
not included simultaneously in the same multivariate model. 
Instead, separate Cox regression models were developed 
for the CONUT and C-CONUT scores, respectively, 
using the same covariates to adjust for confounding, and 
their prognostic performances were individually evaluated. 
To further address the potential non-linearity of age as a 
prognostic factor in cohort 3 (≤65 years), we conducted 

an additional univariate analysis using a cut-off value of  
62 years, determined via ROC curve analysis. However, age 
remained non-significant in this alternative model and was 
therefore excluded from the final multivariate analysis.

All statistical analyses were performed using JMP 
Pro (version 12; SAS Institute Inc., Cary, NC, USA). A  
two-sided P value of less than 0.05 was considered 
statistically significant.

Results

Patient characteristics

Overall, 738 patients were analyzed. The median follow-up 
period of patients spanned 56 (range, 7–121) months. Their 
clinicopathological data is provided in Table 1. The median 
patient age was 73 (range, 31–92) years, 369 patients 
(50.0%) had smoked previously, and 450 patients (60.9%) 
were male. Furthermore, 258 patients (35.0%) underwent 
sublobar resections. Most patients (71.6%) had a diagnosis 
of adenocarcinoma. Five hundred fifty-two (74.8%), 111 
(15.0%), and 75 (10.2%) patients were ultimately diagnosed 
with pathological I, II, and III, respectively.

ROC curve analysis and cutoff values

ROC curves were constructed to determine the optimal 
cutoff values for each prognostic indicator. The identified 
cutoffs were as follows: CONUT score ≥2, C-CONUT 
score ≥3, CAR ≥2.56, and NLR ≥2.83.

Among these, the C-CONUT score demonstrated the 
highest AUC (0.654; 95% CI: 0.653–0.781; P<0.001), 
outperforming the conventional CONUT score and other 
markers (Figure 2).

Kaplan-Meier survival analysis

Patients were stratified into low and high groups based on 
the predefined cutoffs for CONUT and C-CONUT scores.

CONUT score
The high CONUT group (score ≥2; n=305) showed 
significantly poorer OS compared to the low CONUT 
group (score 0–1; n=433). The 5-year OS was 69.8% 
in the high group vs. 81.0% in the low group (P<0.001;  
Figure 3A). This prognostic significance was maintained 
in the ≤79 years cohort (P=0.003; Figure 3B) and in the  
≤75 years cohort (P=0.02; Figure 3C), but not in the  
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Table 1 Patients characteristics

Characteristics Data

Follow-up months 56 [7–121]

Age (years) 73 [31–92]

Gender

Male 450 (60.9)

Female 288 (39.1)

BMI (kg/m2) 22.6 [15.6–40.2]

Smoking history

Non-smoker 369 (50.0)

Smoker 369 (50.0)

Surgical procedure

Sublobar resection 258 (35.0)

≥ Lobectomy 480 (65.0)

Histology

Adenocarcinoma 528 (71.6)

Squamous cell carcinoma 147 (19.9)

Others 63 (8.5)

Pathological stage

I 552 (74.8)

II 111 (15.0)

III 75 (10.2)

CCI

0 377 (51.1)

1 180 (24.4)

2 133 (18.0)

3 41 (5.6)

4 7 (0.9)

Lymphatic invasion

No 593 (80.4)

Yes 145 (19.6)

Vascular invasion

No 531 (72.0)

Yes 207 (28.0)

Pleural invasion

No 567 (76.8)

Yes 171 (23.2)

Postoperative recurrence

Yes 170 (23.0)

No 568 (77.0)

Data are presented as median [range] or n (%). BMI, body mass 
index; CCI, Charlson Comorbidity Index.

≤65 years cohort (P=0.85; Figure 3D).

C-CONUT score
The high C-CONUT group (score ≥3) consistently 
exhibited worse OS across all age groups, including the 
≤65 years cohorts, where the CONUT score did not retain 
significance (Figure 4). This suggests that the C-CONUT 
score provides more robust prognostic discrimination in 
younger populations.

Multivariate prognostic analysis

In the overall cohort, multivariate Cox regression analysis 
identified the following as independent prognostic factors 
for OS: age (P<0.001), gender (P<0.001), pathological stage 
(P=0.009), lymphatic invasion (P=0.01), pleural invasion 
(P=0.003), CONUT score (P=0.01) and C-CONUT score 
(HR =1.71; 95% CI: 1.15–3.12; P=0.003) (Table 2).

In age-specific analyses
Cohort 2 (≤75 years): the CONUT score was not a 
significant factor (P=0.07), whereas the C-CONUT score 
remained significant (P=0.005; Table 3).

Cohort 3 (≤65 years): similarly, only the C-CONUT 
score showed a significant association with OS (P=0.044; 
Table 4).

These findings further support the superior prognostic 
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value of the C-CONUT score over CONUT alone in 
younger NSCLC patients. During multivariate modeling, 
we noted that the inclusion of both CONUT and 
C-CONUT scores led to moderate multicollinearity, as 
assessed by VIF analysis. To avoid distortion of the model 
estimates, we performed separate multivariate analyses 
for each score. This approach confirmed the superior 
prognostic performance of the C-CONUT score over the 
CONUT score, particularly in younger cohorts.

Discussion

Malnutrition is widely recognized as a significant 
prognostic factor in patients with malignant tumors, and 
the importance of early nutritional screening and timely 
intervention has been highlighted in numerous studies 
(6,7). However, in clinical practice, there remains a need for 
simple, reproducible, and sensitive nutritional assessment 
tools (8). In our previous study, we demonstrated that 

the C-CONUT score—an adaptation of the traditional 
CONUT score incorporating CRP, a marker of systemic 
inflammation—was a useful prognostic indicator in elderly 
patients (≥80 years) with lung cancer (4,5).

In the present study, we evaluated the prognostic value 
of both CONUT and C-CONUT scores in a relatively 
younger cohort of lung cancer patients (≤75 years). Our 
findings revealed that, unlike in the elderly cohort, the 
conventional CONUT score alone was not significantly 
associated with prognosis in this younger population. In 
contrast, the C-CONUT score emerged as an independent 
prognostic factor, suggesting the importance of age-
specific application of nutritional indices. Younger patients 
tend to have greater physiological reserve than older 
individuals, which may allow for better recovery from 
transient preoperative nutritional deficits. Nevertheless, the 
C-CONUT score—which reflects both nutritional status 
and systemic inflammation—may more sensitively detect 
latent risks even in this relatively robust patient group.

Figure 3 OS between high and low CONUT score group. (A) Overall (n=738); (B) age less than 79 years (cohort 1: n=581); (C) age less 
than 75 years (cohort 2: n=449); (D) age less than 65 years (cohort 3: n=150). CONUT, Controlling Nutritional Status; OS, overall survival.
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Figure 4 OS between high and low and high C-CONUT score group. (A) Overall (n=738); (B) age less than 79 years (cohort 1: n=581); 
(C) age less than 75 years (cohort 2: n=449); (D) age less than 65 years (cohort 3: n=150). C-CONUT, combined C-reactive protein and 
Controlling Nutritional Status; OS, overall survival.

The CONUT score is based on serum albumin levels, 
total cholesterol, and lymphocyte count, providing an 
integrated assessment of immunonutritional status. 
However, these components can be influenced by non-
nutritional factors such as liver dysfunction, infection, 
or systemic inflammation (9). CRP, on the other hand, 
is a well-established biomarker of inflammation and has 
been associated with tumor-related cytokine activity and 
poor prognosis (10). By combining these parameters, the 
C-CONUT score offers a more balanced risk assessment, 
potentially overcoming the limitations of individual 
components.

Of particular interest in this study is the significant 
association observed between the C-CONUT score and OS 
in patients aged ≤75 years. This age group is less affected 
by frailty or cognitive decline and generally exhibits higher 
compliance with preoperative nutritional guidance, thereby 
enhancing the potential benefit of early risk stratification 
and clinical intervention. In fact, in gastrointestinal cancers, 

preoperative nutritional support has been shown to reduce 
postoperative complications, even in patients without overt 
malnutrition (11). Future prospective studies are warranted 
to determine whether interventions targeting preoperative 
nutritional and inflammatory status can improve outcomes 
in high-risk patients identified by elevated C-CONUT 
scores. Notably, in advanced lung cancer, oral nutritional 
supplementation has been suggested to reduce CRP levels 
and inflammatory cytokines, potentially contributing to 
improved progression-free survival (PFS) (12).

In the present study, the C-CONUT score demonstrated 
moderate discriminative ability, with an AUC of 0.654. 
Although this may not represent a high level of accuracy, 
the ease of calculation, non-invasive nature, and lack of 
additional cost render it a practical and clinically meaningful 
tool. Furthermore, the fact that the C-CONUT score was 
an independent prognostic factor in younger patients—
whereas the CONUT score was not—suggests that it 
may reflect latent risk factors not adequately captured by 
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Table 2 Univariable and multivariable Cox proportional hazards regression analysis for OS (cohort 1)

Variables
Univariate analysis Multivariate analysis

HR (95% CI) P value HR (95% CI) P value

Gender (male) 2.94 (2.06–4.19) <0.001 2.63 (1.75–3.95) <0.001

Age (≥75 years) 2.03 (1.53–2.70) <0.001 2.48 (1.82–3.35) <0.001

BMI (≥21.2 kg/m2) 1.28 (0.96–1.72) 0.09

Smoking status (ever) 1.66 (1.24–2.21) 0.006 1.11 (0.81–1.53) 0.53

Surgical procedure (≥ lobectomy) 1.17 (0.86–1.60) 0.32

Histology (non-adenocarcinoma) 2.22 (1.67–2.97) <0.001 1.36 (0.99–1.86) 0.06

Pathological stage (≥ II) 2.41 (1.79–3.21) <0.001 1.81 (1.28–2.56) 0.009

Ly (+) 2.18 (1.61–2.96) <0.001 1.55 (1.10–2.18) 0.01

V (+) 1.99 (1.49–2.67) <0.001 1.13 (0.81–1.56) 0.48

Pl (+) 2.33 (1.73–3.14) <0.001 1.64 (1.18–2.29) 0.003

CONUT score (≥2)† 5.12 (2.16–12.3) <0.001 1.65 (1.12–2.42) 0.01†

C-CONUT score (≥3)† 6.03 (2.08–13.7) <0.001 1.71 (1.15–3.12) 0.003†

†, to assess the potential multicollinearity between the CONUT score and the C-CONUT score, VIFs were calculated. Since moderate 
multicollinearity (VIF >3) was observed, both scores were not included simultaneously in the same multivariate model. Instead, separate 
Cox regression models were developed for the CONUT and C-CONUT scores, respectively, using the same covariates to adjust for 
confounding, and their prognostic performances were individually evaluated. BMI, body mass index; C-CONUT, combined C-reactive 
protein and Controlling Nutritional Status; CI, confidence interval; CONUT, Controlling Nutritional Status; HR, hazard ratio; Ly, lymphatic 
invasion; OS, overall survival; Pl, pleural invasion; V, vascular invasion; VIF, variance inflation factor.

Table 3 Univariable and multivariable Cox proportional hazards regression analysis for OS (cohort 2)

Variables
Univariate analysis Multivariate analysis

HR (95% CI) P value HR (95% CI) P value

Gender (male) 3.44 (1.98–5.97) <0.001 2.66 (1.46–4.85) 0.001

Age (≥65 years) 2.19 (1.28–3.76) 0.004 1.82 (1.06–3.17) 0.03

BMI (≥21.2 kg/m2) 1.19 (0.94–2.01) 0.13

Smoking status (ever) 2.18 (1.43–3.33) 0.003 1.47 (0.94–2.31) 0.09

Surgical procedure (≥ lobectomy) 1.43 (0.88–2.32) 0.14

Histology (non-adenocarcinoma) 1.81 (1.19–2.75) 0.005 1.02 (0.64–1.60) 0.93

Pathological stage (≥ II) 2.48 (1.62–3.63) <0.001 1.45 (0.89–2.37) 0.13

Ly (+) 2.27 (1.49–3.46) 0.001 1.47 (0.90–2.42) 0.12

V (+) 2.33 (1.55–3.50) <0.001 1.39 (0.88–2.21) 0.16

Pl (+) 2.22 (1.46–3.38) 0.002 1.52 (0.96–2.41) 0.07

CONUT score (≥2)† 1.94 (1.20–3.12) 0.01 1.56 (0.96–2.58) 0.07†

C-CONUT score (≥3)† 2.36 (1.51–3.70) 0.002 1.95 (1.22–3.11) 0.005†

†, to assess the potential multicollinearity between the CONUT score and the C-CONUT score, VIFs were calculated. Since moderate 
multicollinearity (VIF >3) was observed, both scores were not included simultaneously in the same multivariate model. Instead, separate 
Cox regression models were developed for the CONUT and C-CONUT scores, respectively, using the same covariates to adjust for 
confounding, and their prognostic performances were individually evaluated. BMI, body mass index; C-CONUT, combined C-reactive 
protein and Controlling Nutritional Status; CI, confidence interval; CONUT, Controlling Nutritional Status; HR, hazard ratio; Ly, lymphatic 
invasion; OS, overall survival; Pl, pleural invasion; V, vascular invasion; VIF, variance inflation factor.
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Table 4 Univariable and multivariable Cox proportional hazards regression analysis for OS (cohort 3)

Variables
Univariate analysis Multivariate analysis

HR (95% CI) P value HR (95% CI) P value

Gender (male) 2.57 (0.87–7.55) 0.09

Age (≥62 years) 1.61 (0.91–2.78) 0.13

BMI (≥21.2 kg/m2) 1.08 (0.87–1.98) 0.43

Smoking status (ever) 1.58 (0.69–3.61) 0.28

Surgical procedure (≥ lobectomy) 3.06 (0.72–13.1) 0.13

Histology (non-adenocarcinoma) 1.35 (0.50–3.66) 0.54

Pathological stage (≥ II) 7.12 (3.07–16.5) <0.001 1.36 (0.39–4.84) 0.63

Ly (+) 7.19 (3.15–16.4) <0.001 4.52 (1.52–13.4) 0.007

V (+) 4.43 (1.94–13.1) 0.004 2.62 (1.07–6.45) 0.04

Pl (+) 4.06 (1.79–9.21) 0.008 1.72 (0.65–4.52) 0.27

CONUT score (≥2)† 1.65 (1.12–4.34) 0.06

C-CONUT score (≥3)† 2.97 (1.17–7.54) 0.02 2.66 (1.17–4.52) 0.044
†, to assess the potential multicollinearity between the CONUT score and the C-CONUT score, VIFs were calculated. Since moderate 
multicollinearity (VIF >3) was observed, both scores were not included simultaneously in the same multivariate model. Instead, separate 
Cox regression models were developed for the CONUT and C-CONUT scores, respectively, using the same covariates to adjust for 
confounding, and their prognostic performances were individually evaluated. BMI, body mass index; C-CONUT, combined C-reactive 
protein and Controlling Nutritional Status; CI, confidence interval; CONUT, Controlling Nutritional Status; HR, hazard ratio; Ly, lymphatic 
invasion; OS, overall survival; Pl, pleural invasion; V, vascular invasion; VIF, variance inflation factor.

traditional nutritional assessments alone. Nonetheless, 
the moderate AUC indicates that the C-CONUT score 
should not be used in isolation for definitive clinical 
decision-making. Rather, it should be integrated into a 
comprehensive risk assessment model that includes clinical, 
pathological, and radiological parameters. Additional 
prospective studies are needed to further validate the 
additive prognostic value of this score and to evaluate 
the effectiveness of targeted interventions based on its 
stratification.

It is important to note that the C-CONUT score in 
this study was calculated by simply adding the CRP score 
and the CONUT score with equal weighting (1:1), and 
this weighting has not been statistically validated. This 
represents a key limitation, and future studies should aim 
to optimize the weighting of individual components to 
enhance the score’s prognostic accuracy.

This study also has several limitations. It was a single-
center retrospective analysis with a relatively small sample 
size and potential variability in blood sampling timing. 
Moreover, the study population consisted exclusively of 

Japanese patients, which may limit the generalizability of 
the findings. External validation through multicenter, multi-
ethnic prospective studies is needed, considering potential 
differences in genetic background and healthcare systems. 
The C-CONUT score represents a simple, non-invasive, 
and cost-effective tool that can be readily calculated from 
routine laboratory tests. Our findings suggest that it may 
be valuable for early risk stratification and perioperative 
management in patients with lung cancer. Further large-
scale prospective studies are warranted to clarify its clinical 
utility and to establish its role in guiding nutritional and 
inflammatory interventions.

Clinically, the C-CONUT score, easily calculated 
from routine preoperative labs, may assist in personalized 
perioperative management. High-risk patients could be 
considered for closer monitoring, such as ICU admission or 
early nutritional intervention. Postoperatively, these patients 
may benefit from more frequent imaging or shorter follow-
up intervals. Moreover, a high C-CONUT score could 
help identify candidates for adjuvant therapy, even among 
patients with similar pathological stages. These potential 
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applications warrant further prospective validation.

Conclusions

In conclusion, this exploratory study suggests that the 
C-CONUT score may provide better prognostic prediction 
than the conventional CONUT score in relatively younger 
patients with NSCLC aged 75 years or younger. However, 
as this study was retrospective and conducted at a single 
institution, the findings should be interpreted with caution 
and require validation in future prospective multicenter 
studies.

Given its ease of calculation from routine laboratory 
data, the C-CONUT score serves as a practical and non-
invasive tool for risk assessment in clinical settings. Further 
prospective studies are warranted to determine whether 
interventions based on C-CONUT stratification can 
improve patient prognosis.
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