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ABSTRACT

Background: The aim of this study was to evaluate the prognostic impact of the Geriatric Nutritional
Risk Index (GNRI) on survival in patients aged 70 years and older who underwent surgery for early-

stage non-small cell lung cancer (NSCLC).

Material and Methods: The study included 234 patients with pathological stage 1-2 who underwent
surgery at two centers between 2007 and 2020 and who did not receive preoperative neoadjuvant
therapy. Patients were divided into two groups based on age: 70-75 years (Group 1) and =75 years
(Group 2). GNRI was calculated based on serum albumin level and body weight. The difference in
survival between the groups was evaluated using Kaplan-Meier analysis, and the prognostic value of

GNRI was evaluated using ROC analysis.

Results: No significant association was found between the GNRI value and overall survival (p = 0.506).
However, in the =75 age group, the survival predictive potential of the GNRI was found to be moderate in
ROC analysis (AUC =0.638). The GNRI cut-off value for this group was determined as 55.7. No significant

association was found between the GNRI and clinical parameters such as age, gender, or tumor stage.

Conclusions: The GNRI may be a potential biomarker for predicting survival, especially in NSCLC
patients aged 75 and older. Preoperative nutritional support may improve clinical outcomes in patients
with low GNRI values. The GNRI may contribute to personalized treatment decisions in the evaluation
of elderly NSCLC patients.
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Introduction

Non-small cell lung cancer (NSCLC) constitutes ap-
proximately 85% of all lung cancers and is often di-
agnosed at an advanced stage [1]. Surgical resection
remains the gold standard treatment for early-stage
NSCLC. However, in elderly patients, factors such as
diminished immune function, comorbidities, and lim-
ited physiological reserve complicate surgical decision-
making. In recent years, advances in surgical techniques
and more rigorous patient selection have rendered sur-
gical treatment increasingly feasible in elderly patients

with resectable NSCLC [2-4].

The identification of prognostic factors in NSCLC has
gained prominence over time. A range of clinical parame-
ters and biomarkers such as hemoglobin, lymphocyte and
platelet counts, C-reactive protein (CRP), albumin levels,
body mass index (BMI), and nutritional status have been
proposed, and various composite indices have been uti-

lized to enhance prognostic accuracy [5-7].

One such index is the Geriatric Nutritional Risk Index
(GNRI), developed by Bouillanne et al. in 2005, which
has been applied as a prognostic indicator in various ma-
lignancies [8.9]. The GNRI, calculated using serum al-
bumin levels and body weight, is clinically valuable as it
reflects both the nutritional status and systemic immune
response of the patient [10,11]. Nevertheless, current lit-
erature lacks sufficient data on the prognostic value of
GNRI specifically in elderly NSCLC patients [12].

The objective of this study is to evaluate the prog-
nostic significance of GNRI in patients aged 70 years
and older who underwent surgery for early-stage non-
small cell lung cancer, and to assess its potential utility

as a prognostic biomarker.
Materials and Methods

This retrospective study was conducted in two thoracic
surgery centers between 2007 and 2020, following ap-
proval from the institutional ethics committee. The inclu-

sion criteria were as follows: patients aged 70 years or
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older; those who underwent lung resection and systematic
mediastinal lymph node dissection for non-small cell lung
cancer (NSCLC); those classified as stage I-1I according
to the 8th edition of the TNM pathological staging system
(TINO-1MO, T2NO-1MO0, T3NOMO); and patients with no

history of preoperative neoadjuvant therapy.

Exclusion criteria comprised patients with a prior lung
resection for indications other than NSCLC, those with
locally advanced or metastatic disease (stage III-IV), pa-
tients with a history of neoadjuvant therapy, and individu-
als under the age of 70. A total of 234 patients met the eli-

gibility criteria and were included in the study cohort.

Patients were stratified into two age-based sub-
groups: Group 1 (70-74 years) and Group 2 (=75 years).
The Geriatric Nutritional Risk Index (GNRI) was cal-
culated using the following formula: GNRI = (1.487 x
serum albumin concentration [g/L]) + (41.7 x [actual
body weight / ideal body weight]). Ideal body weight
was determined using the equation: Ideal body weight
= 22 x (height in meters)? (16-19). In cases where the
actual body weight exceeded the ideal body weight, the

weight ratio was assigned a value of 1.

This study was approved by Ethics Committee of
SBU, Dr. Suat Seren Chest Diseases and Thoracic Sur-
gery Training and Research Hospital, (Approval date:
08.10.2025; Number: 2025/64-53).

Statistical Analysis

The distribution of group data was evaluated using the
Shapiro-Wilk test. Depending on data normality, com-
parisons between groups were performed using either
the Student’s t- test or the Mann-Whitney U test. Cat-
egorical variables were analyzed using the Chi-square
test. Survival analyses were conducted using Kaplan-

Meier curves and Cox proportional hazards regression.

Receiver Operating Characteristic (ROC) curve
analysis and the Youden index were employed to de-
termine the prognostic value and optimal cut-off of the

GNRI. All statistical analyses were performed using



SPSS version 27.0, and a p-value of <0.05 was consid-

ered statistically significant.
Results

Of the total cohort, 176 patients (20 females, 156 males)
were aged between 70 and 75 years, while 58 patients (10
females, 48 males) were aged 75 years or older. There
was no statistically significant difference between the
two groups in terms of gender distribution (p = 0.246).
The mean age of Group 1 was 72.1 + 1.7 years, whereas

the mean age of Group 2 was 78.1 + 2.7 years (Table 1).

Lymphocytosis was found to be significantly lower
in patients aged 75 years and above compared to the
younger group (p = 0.048). Additionally, lobectomy
was performed significantly more frequently in the =75
age group (p =0.011) (Table 2).

No statistically significant differences were observed
between the two age groups with respect to the Geriatric
Nutritional Risk Index (GNRI), smoking history, hemo-
globin levels, C-reactive protein (CRP) levels, pulmo-
nary function parameters, or Charlson comorbidity in-

dex scores (Tables 2,3).

Similarly, there were no significant intergroup dif-
ferences in tumor size, pathological nodal status, TNM
stage (9), histopathological subtype, or the surgical ap-
proach used (VATS vs. thoracotomy) (Tables 2,3).

Survival analysis revealed no statistically signifi-
cant difference in overall survival between the two age
groups (p = 0.506). In Group 1 (<75 years), the me-
dian overall survival was 59.5 + 4.3 months (95% CI:
51.0-68.0), while in Group 2 (=75 years), it was 55.2 +
5.8 months (95% CI: 43.8—66.5). The median follow-up
duration for the entire cohort was 38.0 = 1.8 months
(Table 4, Figure 1).

When examining the effect of the geriatric nutrition-
al index value on survival, the area remaining on the
ROC curve in the group 75 years of age and older was
63.8% (95% CI: 44.9% - 82.7%). The cut-off value for

the geriatric nutritional index in the group 75 years of
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age and older was 55.7 (Figure 2). GNRI's survival pre-
diction is significant in the =75 age group, so the ROC

analysis was conducted only in this subgroup.
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Figure 1. Kaplan—Meier survival curves comparing overall survival

between patients aged 70-74 and =75 years.
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Figure 2. ROC curve analysis showing the predictive performance
of the Geriatric Nutritional Risk Index (GNRI) for survival in pa-

tients aged =75 years.

Table 1. Baseline demographic characteristics of
patients according to age group.

. Group 1 Group 2
Nariables | 0 75 aoe) =176 | (275 age) n=38 | P VAU
Age 721 £1.7 78.1+£2.7 0.034
Gender
-Female | 20 (11.4 %) 10 (17.2 %) 3021361 6)
-Male | 156 (88.6 %) |48 (82.8 %) %95 CH0737
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Variables |Group 1(70-75 age) n=176 | Group 2 (=75 age) n=58

Group 1 (70-75 age) |Group 2 (=75 age) Dl Odds Ratio %95 CI
n=176 n=58
Stage 1 102 36

Resection
-Lobectomy 152 (86.4%) 57 (98.3%)
-Pneumonectomy 24 1

ccr2 9 0 14

_ Survival rate (%) 5 year median survival (Months) 95% CI
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Discussion

In this study, we investigated the prognostic signifi-
cance of the Geriatric Nutritional Risk Index (GNRI) in
patients aged 70 years and older who underwent surgi-
cal resection for early-stage non-small cell lung cancer
(NSCLC). ROC curve analysis revealed that the GNRI
demonstrated a moderate predictive value for survival
in patients aged 75 years and above, with an area under
the curve (AUC) of 63.8%. Subgroup analysis identified
a GNRI cut-off value of 55.7 in this older age group.
These findings suggest that the GNRI may serve as a
useful prognostic biomarker in the elderly population,
particularly among patients aged 75 years and older.

Originally developed as a simple and practical tool
to assess malnutrition, the GNRI has gained clinical
utility due to its ease of calculation and its reflection of
both nutritional and inflammatory status [8-12]. Previ-
ous studies have demonstrated the prognostic value of
the GNRI in a variety of malignancies, including gas-
trointestinal cancers, hepatocellular carcinoma, and he-
matologic malignancies [8-11]. However, data specific
to pulmonary malignancies, particularly in elderly co-
horts, remain limited. Kinoshita et al previously report-
ed that a low GNRI was associated with poorer survival
outcomes in elderly patients with NSCLC, supporting
its prognostic relevance in thoracic oncology [12].

Our findings further contribute to the existing literature
by demonstrating the potential utility of the GNRI as a
prognostic marker in elderly patients undergoing curative-
intent surgery for early-stage NSCLC. Nevertheless, it
is important to note that the relatively low tumor burden
and systemic inflammation typically observed in early-
stage disease may limit the prognostic strength of GNRI
in this specific patient population. Moreover, the absence
of statistically significant associations between GNRI and
clinical variables such as age, sex, tumor stage, and histo-
pathological subtype suggests that GNRI may function as
an independent prognostic factor in elderly patients.

In surgical patients, poor nutritional status is asso-
ciated with several adverse postoperative outcomes,
including infectious complications, impaired wound
healing, and delayed recovery [13,14]. In our study, a
significant decrease in GNRI was detected in the over-
75 age group, and its impact on survival was significant-
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ly impacted by the ROC curve. Nutrition is becoming
increasingly difficult in our country, as it is worldwide,
due to socioeconomic factors. This gap is particularly

widening in older patients.
Limitations of the study

This study has several limitations. Primarily, its retro-
spective and multicenter design may have introduced
variability in data collection and management, limiting
the overall standardization of clinical parameters. In ad-
dition, the sample size, particularly in subgroup analyses,
may not have been sufficient to detect smaller effect siz-
es. Prospective studies with larger, more homogeneous
populations are warranted to validate our findings and
further elucidate the prognostic role of GNRI in NSCLC.

Our findings suggest that malnutrition is a prognostic
factor in older, early-stage lung cancer. However, due to
the observational nature of this study, we were unable
to definitively establish the relationship between nutri-
tional status and surveillance. Recently, perioperative
nutritional intervention has been recognized as part of
a multidisciplinary approach to malnutrition prevention
[15]. However, more well-designed prospective studies
are needed to determine the impact of preoperative mal-

nutrition treatment on prognosis.

In conclusion, the Geriatric Nutritional Risk In-
dex appears to be a promising prognostic biomarker
for elderly patients undergoing surgical treatment for
NSCLC. Its predictive value was more pronounced in
patients aged 75 years and older. In this context, nutri-
tional interventions, including albumin replacement and
dietary supplementation, may be considered in patients
with a GNRI below the identified cut-off value of 55.7
prior to surgery. Incorporating the GNRI into preop-
erative assessment protocols could contribute to more
personalized and risk- adapted treatment strategies in
elderly NSCLC patients.
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