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The Naples Score: Can it Outperform Existing Scores in Predicting Gastric Cancer
Mortality?

ABSTRACT

Objective: Gastric cancer surgery, including curative and palliative procedures, is crucial for managing gastric
cancer. Accurate assessment of nutritional status is essential for risk stratification and improving patient outcomes.
This retrospective study aims to identify the most reliable predictors of postoperative mortality by investigating
the correlation between four nutritional scores and the mortality rate following gastric cancer surgery.

Material and Method: This retrospective study evaluated 50 patients diagnosed with gastric adenocarcinoma
and operated on at Hitit University Department of General Surgery between April 2021 and September 2023.
Nutritional scores were calculated using albumin, cholesterol, neutrophil-to-lymphocyte ratio, and lymphocyte-
to-monocyte ratio, along with mortality rates. Data collected included age, gender, operation type, laparoscopy
usage, albumin, cholesterol, neutrophil-to-lymphocyte ratio, lymphocyte-to-monocyte ratio, mortality rates, and
TNM stages. Nutritional scores were calculated, and their predictive accuracy for mortality was assessed using
time-dependent Receiver Operating Characteristic curve analysis.

Results: Significant differences in albumin levels, neutrophil-to-lymphocyte ratio, lymphocyte-to-monocyte ratio,
and nutritional scores were found between deceased and surviving patients. Specifically, albumin levels were
significantly lower in deceased patients (median = 3.5 mg/dL) compared to surviving patients (median = 4.1 mg/
dL, p=0.007). The median neutrophil-to-lymphocyte ratio was higher in deceased patients (p=0.005), and the
median lymphocyte-to-monocyte ratio was lower in deceased patients (p=0.009). Among the scores, the Naples
Prognostic Score was significantly associated with mortality but was outperformed by the Prognostic Nutritional
Index. The Prognostic Nutritional Index had the highest predictive accuracy with an Area Under the curve of 0.792,
a sensitivity of 76%, and a specificity of 86.2%, outperforming the others.

Conclusion: Among the evaluated scores, the Prognostic Nutritional Index is the most effective predictor of
prognosis. Its superior predictive accuracy suggests that the PNI can be utilized to enhance risk assessment and
guide nutritional interventions in gastric cancer patients undergoing surgery.

Keywords: Gastric cancer, mortality, predictor.

OZET

Amag: Kiratif ve palyatif prosedirler dahil olmak Gzere mide kanseri cerrahisi, mide kanserinin yénetiminde
cok dnemlidir. Beslenme durumunun dogru degerlendirilmesi, risk siniflandirmasi ve hasta sonuclarinin
iyilestirilmesi icin esastir. Bu retrospektif calisma, dért beslenme skoru ile mide kanseri cerrahisi sonrasi
mortalite orani arasindaki iliskiyi inceleyerek postoperatif mortalitenin en gtvenilir dngortculerini
belirlemeyi amaclamaktadir.

Gere¢ ve Yéntem: Bu retrospektif calisma, Nisan 2021 ile Eylil 2023 arasinda Hitit Universitesi Genel
Cerrahi Kliniginde ameliyat edilen mide adenokarsinomu tanisi konulan 50 hastayi degerlendirdi.
Beslenme skorlari, albtimin, kolesterol, nétrofil-lenfosit orani, lenfosit-monosit orani ve mortalite oranlari
kullanilarak hesaplandi. Toplanan veriler arasinda yas, cinsiyet, operasyon tipi, laparoskopi kullanimi,
albUlmin, kolesterol, noétrofil-lenfosit orani, lenfosit-monosit orani, mortalite oranlari ve TNM evreleri yer
aldi. Beslenme skorlari hesaplandi ve mortaliteyi &ngérmedeki dogruluklari zaman bagimli Alici isletim
Karakteristik egrisi analizi kullanilarak degerlendirildi.

Bulgular: Albimin seviyeleri, ndtrofil-lenfosit orani, lenfosit-monosit orani ve beslenme skorlari arasinda
dlen ve hayatta kalan hastalar arasinda anlamli farkliliklar bulundu. Ozellikle, albimin seviyeleri élen
hastalarda (medyan = 3,5 mg/dL) hayatta kalan hastalara kiyasla (medyan = 4,1 mg/dL, p=0,007) anlamli
derecede daha dusikti. Olen hastalarda medyan nétrofil-lenfosit orani daha yiksekti (p=0,005) ve medyan
lenfosit-monosit orani daha dustktl (p=0,009). Skorlar arasinda, Naples Prognostic Skoru mortalite ile
anlamli derecede iliskiliydi ancak Prognostic Nutritional Index tarafindan asildi. Prognostic Nutritional
Index, 0,792°lik bir egri altindaki alan, %76 duyarllik ve %86,2 6zgullik ile en yiksek 6ng6ri dogruluguna
sahipti ve digerlerini geride birakti.

Sonug: Degerlendirilen skorlar arasinda, Prognostic Nutritional Index prognozun en etkili &ngértcisadr.
Ustin éngdra dogrulugu, PNI’'nin mide kanseri cerrahisi geciren hastalarda risk degerlendirmesini
gelistirmek ve beslenme muidahalelerini ydnlendirmek icin kullanilabilecegini 6nermektedir.

Anahtar Sézciikler: Mide kanseri, mortalite, 6ngoricu.
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Introduction

Gastric cancer surgery, particularly curative
procedures, remains a cornerstone in the management
of gastric cancer (GC). According to established
guidelines, palliative resections generally do not
contribute to survival benefits except in emergency
cases. GC ranks among the leading causes of cancer-
related deaths worldwide. The prognosis is particularly
poor in metastatic patients. The nutritional status of
these patients is often worse due to gastrointestinal
involvement and cancer-related cachexia. Impaired
nutritional status and immune response are among
the reasons for the short survival time in these
patients (1). Despite advances in surgical techniques
and perioperative care, postoperative mortality
continues to be a significant concern, with rates
varying based on a multitude of factors including
patient nutritional status. Malnutrition, often observed
in patients undergoing gastric cancer surgery,
has been implicated in increased postoperative
complications and mortality. Therefore, accurate
assessment of nutritional status is crucial for risk
stratification and improving patient outcomes (2).

Several nutritional scoring systems have been
developed to evaluate the nutritional status and
predict outcomes in surgical patients (3). Among
these, the Naples Prognostic Score (NPS), Controlling
Nutritional Status (CONUT) score, Prognostic
Nutritional Index (PNI), and Systemic Inflammation
Score (SIS) are widely recognized (4,5). Each of these
scores integrates various biochemical and clinical
parameters to provide a comprehensive assessment
of a patient’s nutritional and inflammatory status. The
NPS incorporates albumin levels, total cholesterol,
lymphocyte count, and neutrophil-to-lymphocyte ratio,
reflecting both nutritional and systemic inflammatory
conditions. The CONUT score, derived from serum
albumin, total cholesterol, and lymphocyte count,
similarly provides an indication of protein reserves,
caloric depletion, and immune competence. The
PNI, calculated using serum albumin concentration
and total lymphocyte count, is another established
predictor of surgical outcomes and overall prognosis.
Lastly, the SIS combines the albumin level with the
lymphocyte-to-monocyte ratio, emphasizing the
role of systemic inflammation in patient prognosis.
The Naples Prognostic Score (NPS) incorporates

albumin levels, total cholesterol, lymphocyte count,
and neutrophil-to-lymphocyte ratio, reflecting both
nutritional and systemic inflammatory conditions
(6). The CONUT score, derived from serum albumin,
total cholesterol, and lymphocyte count, similarly
provides an indication of protein reserves, caloric
depletion, and immune competence (7). The
Prognostic Nutritional Index (PNI), calculated using
serum albumin concentration and total lymphocyte
count, is another established predictor of surgical
outcomes and overall prognosis (8). Lastly, the
Systemic Inflammation Score (SIS) combines the
albumin level with the lymphocyte-to-monocyte
ratio, emphasizing the role of systemic inflammation
in patient prognosis (9).

Previous studies have demonstrated the utility
of these scores in various clinical settings, yet their
comparative effectiveness in predicting prognosis
specifically in gastric cancer patients remains
underexplored (10). Understanding the relative
predictive value of these scores can guide clinical
decision-making and optimize perioperative care
strategies.

This study aims to investigate the correlation
between these four nutritional scores and the
mortality rate following gastric cancer surgery. By
evaluating the predictive accuracy of NPS, CONUT,
PNI, and SIS, we seek to identify the most reliable
predictors of prognosis, thereby facilitating better
risk assessment and targeted nutritional interventions
for patients undergoing gastric cancer surgery.

Material and Methods

This retrospective study evaluated 50 patients
diagnosed with gastric adenocarcinoma and
operated on at a single center between April 2021
and September 2023. Individuals under the age
of 18 and above the age of 80, those with known
hematological and oncological diseases, those with
known vascular and endothelial diseases, and those
whose data could not be accessed were excluded
from the study. A total of 50 patients were included
in the study after applying the exclusion criteria.
Data collected included age, gender, operation
type, laparoscopy usage, albumin, cholesterol,
neutrophil-to-lymphocyte ratio (NLR), lymphocyte-
to-monocyte ratio (LMR), mortality rates, Naples
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score, CONUT score, PNI score, SIS score, and TNM
stages. Survival analysis was performed to provide
a more accurate assessment of patient outcomes.
This study received ethical approval from the local
ethics committee institutional review board (Protocol
Number: 2023/178).

Statistical analyses were conducted using IBM
SPSS Statistics for Windows software (version 26;
IBM Corp., Armonk, N.Y., USA). Descriptive statistics
were reported for categorical variables as counts
and percentages, and for numerical variables as
mean + standard deviation for normally distributed
variables and median (minimum-maximum) values
for non-Gaussian distributed variables. The normal
distribution of data was assessed using the Shapiro-
Wilk test. Correlations between variables were
evaluated using Pearson and Spearman correlation
coefficients, depending on the data distribution.
Comparison of numerical measurements between
independent groups, such as age, cholesterol levels,
and PNI, was assessed using the Student’s t-test,
while non-Gaussian distributed variables were
assessed with the Mann-Whitney U test, considering
the distribution of the data. Categorical variables
such as gender, operation type, laparoscopy usage,
mortality rate, Naples groups, and TNM stages were
evaluated between research groups using the Chi-
square test. Survival analysis was conducted using the
Kaplan-Meier method, and the differences between
groups were compared using the log-rank test. Cox
regression analysis was employed for multivariate
analysis of the parameters to determine theirimpact
onsurvival. Receiver Operating Characteristic (ROC)
curves were utilized to demonstrate the discriminative
ability of nutritional scores. Cut-off values for these
markers were determined using the area under the
curve and the Youden index. Sensitivity, specificity,
positive predictive value (PPV), negative predictive
value (NPV), and accuracy values were calculated
based on these cut-off values. Odds ratio values were
computed for these cut-off points. A significance level
of p < 0.05 was considered statistically significant.

Results

A total of 50 patients met the inclusion criteria
for the study. The mean age of the patients was
65.58+10.67 years. Eighty percent of the patients

HMJ Kartal B, Tutan MB, Sahin F, Alkurt EG.

were male. Sixty-six percent of the patients had
undergone total gastrectomy, and thirty-four percent
had undergone subtotal gastrectomy. Laparoscopy
was used in forty-six percent of surgeries. Twenty-
one patients had died during the follow-up period
since undergoing the procedure.

Table | Demographic specifications of the patients and
comparison between the patient groups

Variables All Patients Alive Deceased
(n=50) (n=29) (n=21) p
Age 65.58+10.67 | 64.28+10.64 | 67.38:107 | 0315
Male 40 80%) | 25@86.21%) | 15 (71.43%)
Gend 0.286
Female 1020%) | 40379%) | 6@28.57%)
Operation | Subtotal | 1734%) | 93103%) | 8(381%) 0603
Type Total 33(66%) |20 (68.97%) | 13 (61.9%)
Laparotomy | 27 (54%) | 1551.72%) | 12 (5714%)
Laparoscopic 0.704
Laparoscopy | 23(46%) | 14 (48.28%) | 9 (42.86%)
Albumin 3'9ié§'6' 413.2-44) | 3.526-45) | 0.001
Cholesterol 174.8+45] | 18114+39.46 | 166145163 | 0.250
306 (1.27- | 2550.27- | 3.950.77-
NLR 109.6) 6.57) 109.6) 0.005
3.04(0126- | 322027- | 227026
LMR 7.36) 7.36) 4.5) 0.009
Naples o 5 o
Psinpd 3(6%) 26.9% | 14.76%)
Naples | Naples Score | 5 500y | 19 (65.52%) | 6(28.57%) | 0.022
Group 1-2 ' ’ ;
Nap";f fcore 22 (44%) | 8(2759%) | 14 (66.67%)
CONUT 2(0-10) 2(0-5) 4(010) | 0.004
PNI 4613693 | 49.06:5 | 42.08:729 | <0.007
sis 1(0-2) 1(0-2) 2002 | <0.001
TINO 9318%) | 9(31.03%) 0 (0%)
T2NO 12%) 1(3.45%) 0 (0%)
T2N1 12%) 0 (0%) 1(4.76%)
T3NO 6(12%) | 50724%) | 104.76%)
T3N1 3(6%) 0 (0%) 3(14.29%)
TNM T3N2 3(6%) 26.9% | 1476% | 0053
T3N3 1020%) | 301034%) | 7(33.33%)
T4NO 2 (4%) 13.45%) | 1(4.76%)
T4NT 2 (4%) 13.45%) | 14.76%)
T4N2 3(6%) 26.9% | 14.76%)
T4N3 100%) | 50724%) | 523.81%)

NLR: Neutrophil-to-Lymphocyte Ratio, LMR: Lymphocyte-to-
Monocyte Ratio, CONUT: Controlling Nutritional Status, PNI:
Prognostic Nutritional Index, SIS: Systemic Inflammation Score
Shapiro-Wilks test, Student t-test, Mann Whitney-U test, Chi-
square test

When the subjects were divided into two groups
based on mortality status, no statistically significant
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Table Il Optimal cut-off values for the distinction between alive and deceased groups and diagnostic indicators (Youden index)

Diagnostic Values ROC Curve Odds Ratio
Variables | cut-oft Sensitivity | Specificity | PPV | NPV | Accuracy gg‘ 95%Cl p ggﬁg 95%Cl p
Naples >4 66.7 72.4 636 | 750 700 | 0.690 %_?33463' 0.023 | 525 117575617 <0.001
CONUT >4 61.9 89.7 813 | 765 780 | 0740 %%%‘;' 0.004 |14.083 632'1.?;6 <0.001
PNI <44.95 76.0 86.2 800 | 33 | 820 |o792| 390 | <0001 | 20 |5 | <0.001
sis >2 76.2 72.4 667 | 808 740 | 0755 3121972' 0.002 | 84 3263.28% <0.001

CONUT: Controlling Nutritional Status, PNI: Prognostic Nutritional Index, SIS: Systemic Inflammation Score

differences were identified between the two groups
in terms of age or gender (p=0.375 and p=0.286,
respectively). Furthermore, no differences were
identified regarding the type of operation or the use
of laparoscopy (0=0.603 and p=0.704, respectively).
The median albumin level of 3.5 mg/dL (2.6-4.5)
was observed to be significantly lower in patients
who had died than in patients who were still alive
(median = 4.1 mg/dL, 3.2-4.4; p=0.007) (Table D).
There was no significant difference in cholesterol
levels between the two groups (0=0.250). The median
NLR of deceased patients was significantly higher
than that of those still alive (p=0.005). The median
LMR of the deceased patients was lower than that
of patients who were still alive (0=0.009). There
was no statistically significant difference between
groups in terms of TNM stage (p=0.053) (Table I).

Table Ill Kaplan Meier Survival Analysis Results

95% Confidence
Estimated Interval Log-
. Mean Std. rank test
Variables . .
Survival Error | Lower | Upper | statistical
Duration Bound | Bound | significance
>44.95 37157 1.216 34.773 | 39.540
PNI <0.007
<44.95 27179 1.654 | 23.936 | 30.421
<4 36.194 1229 | 33.784 | 38.604
CONUT <0.001
>4 26.650 1.862 | 23.000 | 30.300
<2 36.731 1379 | 34.028 | 39.433
SIS <0.001
>2 29.296 1.698 | 25.967 | 32.625
<4 35.849 1411 | 33.083 | 38.615
Naples 0.010
>4 29.915 1.834 | 26.321 | 33.509
Overall
Estimated 33,150 1207 | 30.785 | 35.516
Survival Duration

CONUT: Controlling Nutritional Status, PNI: Prognostic Nutritional
Index, SIS: Systemic Inflammation Score

Table IV Multivariate Cox Regression Analysis Results

95% CI for Exp(B)

Variables B SE Wald Sig. Exp(B)
Lower Upper
Albumin -1.470 | 0.454 | 10.478 | 0.001 | 0.230 0.094 0.560
NLR 0.032 0.012 7288 | 0.007 | 1.032 1.009 1.057
PNI -0am 0.033 | M.275 | 0.001 | 0.895 0.838 0.955
LMR -0.465 | 0.206 | 5.079 | 0.024 | 0.628 0.419 0.941

NLR: Neutrophil-to-Lymphocyte Ratio, LMR: Lymphocyte-to-
Monocyte Ratio, PNI: Prognostic Nutritional Index

A statistical analysis of the nutritional scores of
two groups revealed that the majority of deceased
patients had a Naples score of 3-4 (66.67%), while
the majority of the other group had a Naples score
of 1-2 (65.52%). This difference was found to be
statistically significant (0=0.022). Patients who died
had a higher median CONUT score of 4 than patients
who survived (median 2; p=0.004). Similarly, the
SIS score of deceased patients was significantly
higher compared to the other group (p<0.007). The
PNI score of 49.06+5 was significantly higher in
living patients compared to 42.08+7.29 in deceased
patients (p<0.0017).

ROC Curve

Source of the
Curve

— Naples Group
— CoNuT

— Negatiie PNI
—sis

— Refarsncs Lins

Sensitivity

1 - Specificity

Diagonal segments are produced by ties

Figure | Receiver operating curve of prognostic scores in the
distinction between groups
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To assess the optimal values of Naples, CONUT,
PNI, and SIS scores for distinguishing between alive
and deceased patient groups, the area under the
curve and the Youden index were employed in ROC
analysis (Figure | and Table Il). For the prediction of
mortality, the most suitable Naples cut-off value was
determined to be >4 with 66.7% sensitivity, 72.4%
specificity, 63.6% positive predictive value, 75%
negative predictive value, and 70% test accuracy
(OR 5.25, 95% CI 1.551-17.767, p<0.007). Similarly,
the optimal CONUT cut-off value was also found to
be >4 with 61.9% sensitivity, 89.7% specificity, 81.3%
positive predictive value, 76.5% negative predictive
value, and 78% test accuracy (OR 14.083, 95% Cl
3.191-62.150, p<0.007). The optimal PNI cut-off was
<44.95 with 76% sensitivity, 86.2% specificity, 80.0%
positive predictive value, 83.3% negative predictive
value, and 82% test accuracy (OR 20, 95% CI 4.659-
85.848, p<0.000). Lastly, the optimal SIS cut-off was
>2 with 76.2% sensitivity, 72.4% specificity, 66.7%
positive predictive value, 80.8% negative predictive
value, and 74% test accuracy (OR 8.4, 95% Cl 2.306-
30.603, p<0.007). Among these prognostic scores,
PNI was found to be slightly better than the other
scores, with a higher area under the curve and a
higher odds ratio. A PNI score under 44.95 increased
the likelihood of mortality by approximately 19 times.
To assess the survival analysis, both Kaplan-Meier
and Cox regression analyses were performed. The
median survival time for all patients was 30 months.
For deceased patients, the median survival time was
24 months, while for surviving patients, it was 36
months. The Kaplan-Meier survival curves indicated
that higher Naples, CONUT, and SIS scores were
associated with shorter survival times, while a higher
PNI score was associated with longer survival (Figures
lla, llb, llc, lld, and Table IlI). The mean estimated
survival duration for patients whose Naples scores
were 4 or higher was 29.91+1.83 months, while
the mean estimated survival duration for patients
with Naples scores lower than 4 was significantly
higher at 35.84+1.41 months (p=0.070, Table III). Cox
regression analysis further identified that albumin,
NLR, LMR, and PNI were significant predictors of
survival. Multivariate Cox regression analysis results
indicated that lower albumin levels, higher NLR, lower
LMR, and lower PNI scores significantly increased the

- iig‘;' HM] Kartal B, Tutan MB, Sahin E Alkurt EG.

risk of mortality (Table IV and Figure Ill for details).
These findings highlight the importance of nutritional
and inflammatory status in predicting postoperative
outcomes in gastric cancer surgery patients.

Survival Functions

MNaplesCutoff

2000 3000

SurvivalDuration

Figure lla Kaplan Meier Survival Analysis Graph of Naples

Score Cutoff

Table V Demographic specifications of the patients and

comparison between the patient groups

Variables Naples<4 Naples>4 p value
Age 63.71£10.75 67.95+10.33 0.165
Male 22 (78.57%) 18 (81.82%)
Gender 0.776
Female 6 (21.43%) 4 (18.18%)
; Subtotal 12 (42.86%) 5(22.73%)
?yp:;at'on Total 16 (57.14%) 17 (77.27%) 0156
Laparotomy 14 (50.00%) 13 (59.09%)
Laparoscopic 0.522
Laparoscopy 14 (50.00%) 9 (40.91%)
Albumin 415 (2.8-4.5) 3.61(2.6-4.2) <0.001
Cholesterol 192.64+45.81 152.18+32.96 0.001
NLR 2.47 (1.27-11.7) 3.97 (1.74-109.6) 0.003
LMR 3.74 (1.31-7.36) 2.35(1.26-3.78) 0.002
Alive 21(75%) 8(36.36%)
Mortality 0.006
Deceased 7 (25%) 14 (63.64%)
CONUT 1.5 (0-10) 4(1-9) 0.005
PNI 4911£6.30 42.3345.85 <0.001
SIS 1(0-2) 2(1-2) <0.001
TINO 9 (32.14%) 0 (0.00%)
T2NO 1(3.57%) 0 (0.00%)
T2N1 0 (0.00%) 1(4.55%)
T3NO 4 (14.29%) 2(9.09%)
T3N1 2(714%) 1(4.55%)
TNM T3N2 2 (714%) 1(4.55%) 0.095
T3N3 2 (714%) 8(36.36%)
T4NO 1(3.57%) 1(4.55%)
T4N1 1(3.57%) 1(4.55%)
T4N2 2 (714%) 1(4.55%)
T4N3 4 (14.29%) 6 (27.27%)

NLR: Neutrophil-to-Lymphocyte Ratio, LMR: Lymphocyte-to-
Monocyte Ratio, CONUT: Controlling Nutritional Status, PNI:
Prognostic Nutritional Index, SIS: Systemic Inflammation Score
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Figure Ilb Kaplan Meier Survival Analysis Graph of SIS Cut-off

Further analysis was conducted by dividing
patients into two groups based on the Naples score
cut-off value of > 4, as determined by the Youden
index. Patients with Naples scores of 4 or higher
were characterized by lower albumin levels, lower
cholesterol levels, higher NLR, lower LMR, higher
mortality rates, higher CONUT scores, lower PNI
scores, and higher SIS scores (Table V).

Survival Functions

CONUTcuteff

Cum Survival
L

] 10,00 2000 3000 40,00

SurvivalDuration

Figure llc Kaplan Meier Survival Analysis Graph of CONUT

Cutoff
Survival Functions
10l PNicutoff
1 00
100
00-censore d
08| \_ —4—1 00-censore d
E 08|
o
5.
02

] 10,00 2000 3000 40,00

SurvivalDuration

Figure lld Kaplan Meier Survival Analysis Graph of PNI Cutoff

These results further validate the importance of
the NAPLES score in predicting patient outcomes.

A higher NAPLES score indicates a worse prognosis,
underscoring the relevance of nutritional and
inflammatory status as critical factors in the
postoperative survival of gastric cancer patients.
The detailed statistical analysis emphasizes that
patients with higher NAPLES scores tend to have
poorer survival outcomes, highlighting the utility
of this score in clinical decision-making and patient
management.

Survival Function at mean of covariates

’" "

08

o8

Cum Survival

o7

(-1
oo 10,00 2000 000 40,00

SurvivalDuration
Figure Il Cox Regression Analysis Graph

Discussion

This study aimed to compare the prognostic

value of various nutritional and inflammatory scores
in predicting mortality in patients undergoing
gastric cancer surgery. Our findings revealed that
Naples, CONUT, PNl and SIS scores were significantly
associated with mortality and that PNI was superior
to other scoring methods.
GC ranks among the leading causes of cancer-related
deaths worldwide (11). The prognosis is quite poor
in metastatic patients. The nutritional status of
these patients is often worse due to gastrointestinal
involvement and cancer-related cachexia. Impaired
nutritional status and immune response are among
the reasons for the short survival time in these
patients (12).

In many studies, cancers have been shown to be
affected by the immune response and related to
nutritional status. This has led to the development
of new biomarkers of the immune system and
nutrition-based prognostic scoring systems (13).

The inflammatory response in the tumor may
also play a role in the destruction of tumor cells
and angiogenesis. The inflammatory response can

337

: HM] [



be altered by exposing tumors to radiotherapy and
chemotherapy. Lymphocytes play animportant role in
this reaction. Lymphopenia in many tumors, including
GC, is also associated with adverse effects and poor
prognosis (14,15). On the other hand, increased
tumoral neutrophil infiltration usually correlates
with poor clinical features. Neutrophils play a role
in tumor cell proliferation and tumor formation by
activating cytokines and causing metastasis (16,17).
Therefore, NLR and LMR have been evaluated in
many studies, and increasing NLR and decreasing
LMR are generally associated with worse outcomes
(18).

Malnutrition is intricately linked to angiogenesis
and tumor growth, thereby facilitating disease
progression. Serum albumin levels serve as a crucial
indicator of nutritional status and inflammatory
burden, functioning as a negative acute phase
reactant. Hypoalbuminemia is frequently associated
with unfavorable outcomes in various malignancies
(19). Our study similarly found that hypoalbuminemia
correlates with poor prognosis in GC. Beyond
albumin, cholesterol levels also reflect nutritional
status, with low cholesterol being indicative of a
poor prognosis (20). Therefore, nutritional status
scores often include both albumin and cholesterol
measurements.

This study shows that the NPS is an independent
indicator of outcome in patients who undergo
surgery for GC. By including all previously used
biomarkers in the PNI, we covered both nutritional
and inflammatory status. The PNI worsened with
tumor progression, suggesting a strong correlation
between tumor status and patient status, and was
a significant predictor of long-term outcome. Its
prognostic performance turned out to be much
better than that of previous scoring systems and
significantly improved the current prognostic model.
Further analysis, based on the Naples score cut-off
value of >4, demonstrated its significant prognostic
value. Patients with Naples scores > 4 had a worse
prognosis compared to those with scores < 4. The
median survival time for patients with Naples < 4
was 30 months, indicating better outcomes. This
underscores the utility of the Naples score in clinical
decision-making and highlights its importance in

- iig‘;' HM] Kartal B, Tutan MB, Sahin E Alkurt EG.

risk stratification and management of gastric cancer
patients.

The two indicators that make up PNI are obtained
by routine peripheral blood laboratory testing before
surgery. We evaluated the predictive performance
of various prognostic scores using time-dependent
ROC curve analysis. The findings indicated that PNI
had a higher area under the curve and a greater odds
ratio compared to NPS, CONUT, and SIS, making it
the most effective predictor.

This study has several limitations. Firstly, as a
retrospective study, it is inherently subject to potential
selection bias. Secondly, the lack of external validation
and the fact that it was conducted at a single center
with a moderate sample size might have diminished
the strength of its findings. Future prospective and
multi-institutional studies are required to validate
these results.

In conclusion, PNI, CONUT, SIS, and NPS, which
evaluate the calculated immune nutritional status,
predict GC patient outcomes. PNI appears superior
to others in this respect.



The Naples Score: Can it Outperform Existing Scores in Predicting Gastric Cancer

Mortality?
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