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Simple Summary

Head and neck cancer is often treated with surgery, but some patients still relapse or die
even after treatment that is meant to cure them. Surgeons need a simple way to spot
patients at higher risk before the operation so that they can provide extra support, such as
nutritional care and closer follow-up. We looked at two measures that can be taken from
routine blood tests before surgery: one that reflects levels of inflammation in the body and
another that reflects nutritional and immune health. We combined these two measures into
a single score and tested it in patients with head and neck cancer who had surgery at our
hospital. Patients with an unfavorable score were more likely to die or have the cancer
return. This simple blood test may help doctors identify susceptible patients early and
better plan care and follow-up.

Abstract

This study evaluated whether a composite index combining the systemic immune-
inflammation index (SII) and prognostic nutritional index (PNI), the coSII-PNI score,
enhances prognostic prediction in head and neck cancer. We retrospectively evaluated
166 patients who underwent curative surgery between 2015 and 2023. Patients were strati-
fied into three groups according to the coSII-PNI score (range, 0-2) derived from preopera-
tive blood data. The optimal cutoff values for SII and PNI were 743 and 49, respectively. A
significant correlation was observed between the SII and PNI (r = —0.386, p < 0.01). Patients
with a high coSII-PNI score (low SII + high PNI) showed significantly better disease-free
and overall survival than those with lower scores (both p < 0.01). The areas under the
curve for predicting prognosis were 0.649 for SII, 0.717 for PNI, and 0.730 for the coSII-PNI
score. These findings indicate that integrating systemic inflammation and nutritional status
improves prognostic accuracy compared with either index alone. Therefore, the coSII-PNI
score may serve as a simple, practical preoperative biomarker for risk stratification in
patients with head and neck cancer.

Keywords: systemic immune-inflammation index; prognostic nutritional index; head and
neck cancer
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1. Introduction

In 2020, head and neck cancers (HNC) accounted for 4.5% of all cancer-related deaths
worldwide, with approximately 450,000 fatalities [1]. The oral cavity is the most common
tumor site, followed by the larynx, nasopharynx, oropharynx, and hypopharynx [1,2].
More than 90% of these cancers are squamous cell carcinomas [2]. Despite advances in
treatment options, including surgery, radiation therapy, and chemoradiation [2], long-term
outcomes remain suboptimal [2,3]. Thus, reliable biomarkers for prognostic prediction
before treatment initiation are urgently required.

Systemic inflammation significantly influences tumor growth, advancement, inva-
sion, and metastasis [4]. The systemic immune-inflammation index (SII), derived from
peripheral blood neutrophil, platelet, and lymphocyte counts, is an emerging inflammatory
marker that effectively predicts the prognosis of various cancers [5-7]. Malnutrition is
associated with disease progression and shorter survival time [8,9]. In HNC, dysphagia
and odynophagia reduce oral intake, while inflammation-driven hypermetabolism can
contribute to deterioration of nutritional status [10,11]. Consequently, 30-50% of patients
with HNC present with malnutrition [12,13]. The prognostic nutritional index (PNI) is
a nutritional assessment tool calculated using serum albumin and lymphocyte counts.
It has been validated as a reliable prognostic indicator for various diseases, including
cancer [14,15].

In HNC, pretreatment SII and PNI levels have been shown to be significantly correlated
with posttreatment outcomes [16-18]. Furthermore, combining PNI with other established
prognostic factors has been shown to improve outcome prediction markedly [19-21]. The
preoperative combination of SII and PNI has enhanced the accuracy of prognostic as-
sessments in other cancers [20,21]. However, although the SII and PNI are individually
associated with outcomes in HNC, direct evidence for a simple preoperative composite
of these two indices is limited. In this study, we evaluated the prognostic relevance of a
preoperative composite score integrating the SII and PNI (coSII-PNI score) in patients with
HNC who underwent curative surgery at our institution.

2. Materials and Methods
2.1. Study Design and Population

This retrospective study included patients diagnosed with head and neck squamous
cell carcinoma who underwent surgical treatment at the Department of Otorhinolaryngol-
ogy and Head and Neck Surgery at Jikei University Kashiwa Hospital between January
2015 and December 2023. Patients who received postoperative chemotherapy or radiother-
apy were excluded to minimize treatment-related confounding factors in survival analyses.
A total of 166 patients were included in this analysis. Baseline patient information (age
at first visit, sex), disease specifics (tumor stage [reassessed for pre-2018 cases using the
8th Edition of the Union for International Cancer Control TNM classification], details of
curative treatment, and disease outcomes), and blood test data within 6 weeks before
surgery (including complete blood count and albumin [Alb]) were collected for analysis.
This study complied with the Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) guidelines [22].

2.2. Index Score Calculation

SII was calculated as (platelet count x neutrophil count) + lymphocyte count, and PNI
was calculated as 10 x serum albumin (g/dL) + 0.005 x lymphocyte count (/mm?) [5,23].
We then defined a composite preoperative index, termed the coSII-PNI score (range, 0-2).
Patients were divided into three groups according to the following criteria: group 0, high
SII and low PNI; group 1, high SII and high PNI or low SII and low PNIL; and group 2,
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low SII and high PNI. The coSII-PNI score was evaluated for its association with overall
survival (OS) and disease-free survival (DFS).

2.3. Statistical Analysis

OS was defined as the time from surgery to any-cause death, and survivors were
censored at their last contact. DFS was defined as the time from surgery to the first docu-
mented recurrence (local, regional, or distant) or death, whichever occurred first. Patients
without events were censored at the last disease assessment. Statistical comparisons were
performed using the Mann—-Whitney U test for continuous variables and the Fisher ex-
act test for categorical variables, and hazard ratios (HRs) with 95% confidence intervals
(95% Cls) were reported. The optimal SII and PNI cutoffs were determined by calculating
the Youden index from the receiver operating characteristic (ROC) curve, and the discrimi-
natory ability of SII, PNI, and the coSII-PNI score for predicting 5-year OS was assessed
using ROC curves and the area under the curve (AUC). DFS and OS were estimated using
the Kaplan-Meier method, and survival differences between the groups were evaluated
using the log-rank test. Associations between patient and disease characteristics, including
SII and PNI, and prognosis were examined using univariate Cox proportional hazards
models; significant factors were included as covariates in multivariate Cox models. The
Spearman rank correlation analysis was additionally conducted to assess the relationship
between SII and PNI. All statistical analyses were performed using Stata/SE 19.5 (StataCorp
LLC,, College Station, TX, USA). Analyses were performed using complete cases. Contin-
uous variables are presented as mean =+ standard deviation (5D) or median (range), and
categorical variables are summarized as counts and percentages. All tests were two-sided,
and statistical significance was set at p < 0.05.

3. Results
3.1. Patient Characteristics

The median patient age was 69 years (range, 39-89 years), and there were 141 men
and 25 women. The primary tumor sites were the oral cavity (n = 61), oropharynx
(n = 34), hypopharynx (n = 43), and larynx (n = 28). In total, 31, 28, 44, and 63 patients had
clinical stages I, II, III, and IV disease, respectively. All 166 patients underwent curative
surgery; 113 underwent reconstructive procedures, while 53 did not. The mean interval
between blood testing and surgery was 20.6 £ 9.1 days. At the last follow-up, 13 patients
experienced local recurrence, and 22 developed distant metastasis. Patient characteristics
are shown in Table 1.

Table 1. Baseline patient characteristics (1 = 166).

Characteristic Value

Age, years

Median (range) 69 (39-89)
Sex, n (%)

Male 141 (84.9)

Female 25 (15.1)
Clinical stage, 1 (%)

I 31(18.7)

II 28 (16.9)

I 44 (26.5)

IVa 62 (37.4)

Vb 1 (0.6)
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Table 1. Cont.

Characteristic Value

Primary tumor site, n (%)

Oral cavity 61 (36.8)

Oropharynx 34 (20.5)

Hypopharynx 43 (26.0)

Larynx 28 (16.9)
Reconstructive surgery, 1 (%)

Yes 113 (68.1)

No 53 (31.9)
Lymphocyte count,/mm?3

Median (range) 1700 (500-4300)

Neutrophil count,/ mm?3

Median (range) 4300 (1500-11,900)

Platelet count,/mm? x 103

Median (range) 243 (105-566)
Serum albumin concentration, g/dL

Median (range) 4.1 (2.0-5.1)
SII

Cutoff value (range) 743 (172-2822)
PNI

Cutoff value (range) 49 (31-68)

3.2. Optimal Cutoff Values and Group Comparisons

The optimal cutoff values were 743 for SII and 49 for PNI (Table 1). The AUC
for predicting 5-year OS was 0.649 (95% CI: 0.546-0.751) for SII, with a Youden index
of 0.324, sensitivity of 0.615, and specificity of 0.708 (p < 0.001). The AUC of PNI was
0.717 (95% CI: 0.628-0.805), with a Youden index of 0.334, sensitivity of 0.744, and specificity of
0.591 (p < 0.01). When patients were stratified into two groups (high vs. low) according to each
cutoff value, the clinical stage and primary tumor site (oral cavity and hypopharynx) differed
significantly between the high- and low-SII groups. Age, sex, clinical stage, and primary
tumor site (oropharynx, hypopharynx, and larynx) differed significantly between the high
and low PNI groups (Table 2). Additionally, Spearman’s rank correlation analysis revealed a
significant negative correlation between the SII and PNI (r = —0.386, p < 0.01; Figure 1).

Table 2. Comparison of baseline patient data across low and high SII and low and high PNI groups.

SII, 1 (%) PNI, 1 (%)
Variable
<743 >743 p Value <49 >49 p Value

Age (years)

<69 53(67.1) 26 (32.9) 27(341) 52 (65.8) .

>69 52(59.8) 35 (40.2) 0.339 44 (50.6) 43 (49.4) 0.041
Sex

Male 89 (63.1)  52(36.9) 1000 67 (475) 74 (52.5) 0,004+

Female 16 (640) 9 (36.0) 4(160) 21 (84.0)
Clinical stage

111 46 (780) 13 (22.0) . 12(203) 47 (79.7) .

-1V 59 (55.1) 48 (44.9) 0.004 59 (55.1) 48 (449) <0001
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Table 2. Cont.

Variabl SII, n (%) PNI, n (%)
ariable
<743 >743 p Value <49 >49 p Value
Primary tumor site
Oral cavity 45 (73.8) 16 (26.2) 0.045 * 21 (34.4) 40 (65.6) 0.106
Other than the oral cavity 60 (57.1) 45 (42.9) ) 50 (47.6) 55 (52.3) )
Oropharynx 23 (67.6) 11 (32.4) 0.690 7 (20.6) 27 (79.4) 0.003 *
Other than the oropharynx 82 (62.1) 50 (37.9) ) 64 (48.5) 68 (51.5) :
Hypopharynx 20 (46.5) 23 (53.5) 0.010 * 25 (58.1) 18 (41.9) 0.021 *
Other than the hypopharynx 85 (69.1) 38 (30.9) ) 46 (37.4) 77 (62.6) :
Larynx 17 (60.7) 11 (39.3) 0.831 18 (64.3) 10 (35.7) 0.020 *
Other than the larynx 88 (63.8) 50 (36.2) ) 53 (38.4) 85 (63.4) :
Reconstructive surgery
Yes 68 (60.2) 45 (39.8) 48 (42.5) 65 (57.5)
No 37(69.8) 16 (302) 0.300 23(434) 30 (56.6) 1.000

* Statistically significant, p < 0.05.
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* Spearman’s rank correlation
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Figure 1. Correlation between SII and PNI.

3.3. Survival Outcomes

The median follow-up duration was 63.3 months (95% CI: 56.0-68.7 months). The
5-year OS rate for the entire cohort was 75.7% (95% CI: 67.6-82.0%), and the 5-year DFS
rate was 73.1% (95% CI: 64.5-79.9%). When stratified by SII score, the 5-year OS was 81.6%
(95% CI: 72.2-88.2%) in the low SII group and 63.4% (95% Cl: 48.8-74.8%) in the high SII
group, respectively. The 5-year DFS rate was 82.6% (95% CI: 72.4-89.3%) in the low SII
group and 57.6% (95% CI: 42.6-70.1%) in the high SII group. When stratified by PNI score,
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the 5-year OS rate was 64.3% (95% CI: 48.7-76.2%) in the low PNI group and 84.6% (95% CIL:
74.7-90.8%) in the high-PNI group. The 5-year DFS was 56.3% (95% CI: 41.8-68.4%) in the
low-PNI group and 85.6% (95% CI: 75.2-91.9%) in the high-PNI group. The Kaplan-Meier
survival curves for OS and DFS, stratified by SII and PNI cutoff values, are shown in
Figure 2. The log-rank test revealed significant between-group differences in both OS and

DFS (p < 0.01; Figure 2).
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Figure 2. Kaplan-Meier survival curves for SII and PNI. (A) DFS by SII. (B) DFS by PNI. (C) OS by
SII. (D) OS by PNL

3.4. Prognostic Factors for DES and OS

Univariate analysis identified significant associations between DFS and clinical stage
(HR: 12.84, p < 0.001), primary tumor site (hypopharynx: HR, 8.28; p = 0.005; larynx:
HR, 8.13; p = 0.006, relative to oropharynx), SII (HR: 3.07, p = 0.001), and PNI (HR: 3.41,
p < 0.001). Multivariate analysis identified advanced clinical stage and high SII as indepen-
dent factors associated with shorter DFS (Table 3).

Univariate analysis identified significant associations between OS and age (HR, 1.03;
p = 0.04), clinical stage (HR, 11.25; p = 0.001), primary tumor site (hypopharynx: HR, 7.56;
p = 0.01; larynx: HR, 8.31, p = 0.01; relative to the oropharynx), SII (HR, 3.01; p = 0.001), and
PNI (HR, 3.26; p = 0.001). Multivariate analysis showed that the clinical stage and high SII
were independently associated with shorter OS (Table 4).
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Table 3. Univariate and multivariate analyses of the factors influencing disease-free survival.

Univariate Analysis

Multivariate Analysis

Variable : :
Hazard Ratio (95% CI) p Value Hazard Ratio (95% CI) p Value
Age 1.03 (1.00-1.06) 0.082
Sex
Female Reference -
Male 2.21 (0.68-7.19) 0.186
Clinical stage
I-1I Reference - Reference
MI-1V 12.84 (2.39-41.77) <0.001 * 8.02 (1.81-35.58) 0.006 *
Primary tumor site
Oropharynx Reference - Reference
Oral cavity 3.31 (0.72-15.11) 0.122 3.21 (0.70-14.72) 0.134
Hypopharynx 8.27 (1.87-107.14) 0.005 * 3.23 (0.72-14.38) 0.125
Larynx 8.12 (1.80-36.68) 0.006 * 3.99 (0.87-18.41) 0.076
Reconstructive surgery
No Reference -
Yes 1.13 (0.56-2.30) 0.715
SII
<743 Reference - Reference -
>743 3.07 (1.61-5.86) 0.001 * 2.33 (1.19-4.58) 0.014 *
PNI
>49 Reference - Reference -
<49 3.41 (1.75-6.67) <0.001 * 1.97 (0.99-3.89) 0.052
The multivariable Cox proportional hazards model included clinical stage and primary tumor site as covariates.
* Statistical significance (p < 0.05).
Table 4. Univariate and multivariate analyses of the factors influencing overall survival.
Univariate Analysis Multivariate Analysis
Variable 5 .
Hazard Ratio (95% CI) p Value Hazard Ratio (95% CI) p Value
Age 1.03 (1.00-1.07) 0.040 * 1.02 (0.98-1.05) 0.405
Sex
Female Reference -
Male 2.08 (0.64-7.62) 0.223
Clinical stage
I-11 Reference - Reference
-1V 11.25 (2.71-46.70) 0.001 * 6.34 (1.43-28.13) 0.015*
Primary tumor site
Oropharynx Reference - Reference
Oral cavity 2.99 (0.65-13.68) 0.157 2.47 (0.54-11.38) 0.247
Hypopharynx 7.56 (1.74-32.88) 0.007 * 2.90 (0.64-13.16) 0.167
Larynx 8.31 (1.84-37.58) 0.006 * 3.43 (0.72-16.40) 0.122
Reconstructive surgery
No Reference -
Yes 0.88 (0.44-1.77) 0.715
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Table 4. Cont.

bl Univariate Analysis Multivariate Analysis
Vari
arabte Hazard Ratio (95% CI) p Value Hazard Ratio (95% CI) p Value
SII
<743 Reference - Reference -
>743 3.01 (1.57-5.73) 0.001 * 2.29 (1.18-4.44) 0.014 *
PNI
>49 Reference - Reference -
<49 3.26 (1.67-6.35) 0.001 * 1.85 (0.93-3.69) 0.081

The multivariable Cox proportional hazards model included age, clinical stage, and primary tumor site as
covariates. * Statistically significant, p < 0.05.

3.5. Prognostic Utility of the coSII-PNI Score

A total of 72, 56, and 38 patients belonged to groups 0, 1, and 2, respectively, based on
the coSII-PNI score. Log-rank analysis of Kaplan-Meier survival curves revealed significant
differences among the groups (p < 0.01). Group 0 had the worst prognoses (Figure 3). The
AUC value of SII for predicting prognosis was 0.649 (95% CI: 0.546-0.751), with a Youden
index of 0.324, sensitivity of 0.615, and specificity of 0.708 (p < 0.001). The AUC of PNI
was 0.717 (95% CI: 0.628-0.805), with a Youden index of 0.334, sensitivity of 0.744, and
specificity of 0.591 (p < 0.01). The coSII-PNI score had the highest AUC for predicting
prognosis at 0.730 (95% CI: 0.644-0.815), with a Youden index of 0.371, sensitivity of 0.718,
and specificity of 0.654 (p < 0.01) (Figure 4).

oS
100 1
75 jL
g |
B B st i e mees s g
s
c
@
25 -
p <0.01
—_  SII-PNI 2 (n = 38)
—— SlI-PNI 1 (n = 56)
0 “— SII-PNI 0 (n=72)
T T T T
0 50 100 150

Duration of observation (months)

Figure 3. Kaplan—-Meier survival curves by coSII-PNI score group. Patients were divided into three
groups according to the coSII-PNI score: score 0, high SII + low PNI (n = 72); score 1, high SII + high
PNI or low SII + low PNI (1 = 56); and score 2, low SII + high PNI (n = 38). Kaplan-Meier survival
curves are shown for each group, and the log-rank test shows significant differences between the
groups (p < 0.01).
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Figure 4. ROC curves of the SII, PNI, and coSII-PNI score for predicting 5-year overall survival
(OS). The AUC of the SII was 0.649 (95% confidence interval [CI]: 0.546-0.751), the Youden in-
dex was 0.324; sensitivity was 0.615; and specificity was 0.708 (p < 0.001). The AUC of PNI was
0.717 (95% CI: 0.628-0.805), the Youden index was 0.334; sensitivity was 0.744; and specificity was
0.591 (p < 0.01). The AUC of the coSII-PNI score was 0.730 (95% CI: 0.644-0.815), with a Youden
index of 0.371; sensitivity of 0.718; and specificity of 0.654 (p < 0.01). AUC, area under the curve; CI,
confidence interval.

4. Discussion

In patients with HNC, even curative surgery does not eliminate the risk of recurrence
or death, and clinicians currently lack a simple preoperative tool to identify patients at the
highest risk. In this study, we found that a combined preoperative score reflecting systemic
inflammation and nutritional /immune status was strongly associated with oncologic out-
comes. Patients with unfavorable scores (high inflammation and poor nutritional/immune
status) were more likely to experience recurrence and had shorter OS than those with
favorable scores. This two-component blood-based score also discriminated prognosis
better than either marker alone, suggesting that it may help stratify surgical candidates and
guide perioperative optimization in the future.

Systemic inflammation and poor nutritional status are associated with an unfavorable
prognosis in various cancers [24-26]. In 2014, Hu et al. introduced the SII as a measure of
systemic inflammation to predict postoperative outcomes in patients with hepatocellular
carcinoma [5]. Using neutrophil, lymphocyte, and platelet counts from peripheral blood,
the SII provides a simple, objective method to gauge the inflammatory response. Its prog-
nostic utility has been confirmed across multiple cancer types [7,27-30], and it outperforms
traditional inflammatory markers in both inflammation and prognosis, suggesting its po-
tential as a cornerstone of tailored therapeutic approaches [26,31]. The PNI was developed
by Buzby et al. in 1980 to assess postoperative complication risk in patients with gastric
cancer by assessing systemic nutritional status [32]. Subsequently, in 1984, Onodera et al.
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simplified the index by using only serum albumin and lymphocyte count. This simplified
index has since become the most widely used in clinical oncology research [23]. The PNI
comprehensively reflects nutritional and immune status, as determined by serum albumin
and lymphocyte counts. Recent studies have established the prognostic significance of this
index in various malignancies [33,34].

Previous studies have combined the systemic immune-inflammation index (SII) and
prognostic nutritional index (PNI) to improve prognostic prediction. Ding et al. showed
that a combined SII-PNI score effectively predicted treatment response and prognosis
in patients with locally advanced gastric cancer who received preoperative chemoim-
munotherapy with the PD-1 antibody sintilimab plus the XELOX regimen [35]. Similarly,
Chen et al. found that the preoperative combined SII and PNI values were significantly
associated with poor prognosis in patients with epithelial ovarian cancer who underwent
surgery [36]. Furthermore, Zhang et al. reported, in a review of multiple solid tumors, that
the combination of SII and PNI was useful for predicting survival outcomes [37].

Previous studies on HNC have demonstrated that both SII and PNI are valuable
prognostic factors [38-41]. However, studies integrating these two indices are scarce. Wang
etal. recently reported the potential of their novel systemic immune-inflammation-nutrition
score, incorporating the SII, PNI, and other inflammation- and nutrition-related parameters,
for individualized prognostic prediction for patients with HNC [42]. Although there have
been increasing efforts to move from single markers to composite evaluations, studies
combining the SII and PNI for prognostic assessment of HNC remain scarce. The present
study addresses this research gap by developing the coSII-PNI score and demonstrating its
clinical utility.

Our findings revealed a significant negative correlation between the SII and PNI
in patients with HNC, suggesting that elevated systemic inflammation corresponds to
diminished immune function and nutritional health. Additionally, low preoperative PNI
and high SII were significantly associated with advanced clinical stage. These results
highlight the SII and PNI as effective indicators of the body’s response to tumor progression,
consistent with findings in other cancers, such as gastric and colorectal cancers [43,44].
Multivariate analysis indicated that the preoperative SII was an independent prognostic
factor. Although PNI showed a significant association with outcomes in the univariate
analyses, it was not an independent factor after adjustment. We developed the coSII-PNI
score, a composite index that integrates the SII and PNI. Patients with a high coSII-PNI
score (score 2: low SII + high PNI) had the most favorable prognosis, whereas those with a
low coSII-PNI score (score 0: high SII + low PNI) had the poorest prognoses.

The following biological mechanisms may underlie the association between the coSII
and PNI scores and prognosis. Patients with a low coSII-PNI score have relatively greater
numbers of neutrophils and platelets than lymphocytes, which may contribute to an im-
munosuppressive state or promote tumor progression [45]. Neutrophils suppress the
cytotoxic activity of lymphocyte-activated killer cells, thereby reducing the host antitumor
cellular immune response [46,47]. Additionally, neutrophils release vascular endothelial
growth factor, which promotes tumor angiogenesis, invasion, and metastasis [48]. Platelets
release cytokines such as platelet-derived growth factor and fibroblast growth factor, which
are implicated in tumor growth and vascular metastasis [49,50]. A decrease in lymphocyte
count reflects a weakened antitumor immune response, further facilitating tumor progres-
sion [51,52]. Moreover, low serum albumin levels indicate malnutrition, which contributes
to tumor progression and poor prognosis by impairing the immune function [53,54].

In this study, patients with high PNI and low SII had the best prognosis, whereas
those with low PNI and high SII had the worst. The coSII-PNI score had a higher AUC
for predicting prognosis than either SII or PNI alone, indicating improved prognostic accu-
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racy. These findings support the notion that a favorable nutritional status and controlled
inflammatory response before treatment may contribute to better outcomes. Furthermore,
the results validated the hypothesis that combining the SII and PNI provides greater pre-
dictive accuracy than either index alone in patients with HNC. This finding aligns with
observations in other cancers, such as ovarian and esophageal cancers, reported in previous
studies [20,36]. Collectively, these findings offer significant insights into the utility of the
coSII-PNI score as a comprehensive, objective prognostic indicator for assessing nutritional
status and the inflammatory response in patients with HNC.

In recent years, the importance of individualized perioperative management strate-
gies tailored to patient backgrounds and risks has grown, grounded in the core prin-
ciples of Enhanced Recovery After Surgery (ERAS). Mithany et al. emphasized that
ERAS components should be flexibly adjusted according to the patient’s condition [55].
Zhao et al. reported that personalized ERAS programs reduced postoperative complica-
tions [56]. Prospective interventional studies aimed at optimizing perioperative care for
HNC are underway. These include an ongoing phase Il randomized controlled trial in
Japan (PreSte-HN Study) that evaluates the efficacy of preoperative steroid administra-
tion [57]. The coSII-PNI score in this study accurately reflected perioperative biological
responses and showed potential as a stratification tool for determining the suitability of
interventions such as preoperative steroid administration. Moving forward, the application
of the coSII-PNI score in interventional studies and the implementation of individually
optimized perioperative management are expected to facilitate the development of more
effective, patient-centered treatment strategies.

This study has some limitations. This was a single-center retrospective study with
a limited sample size, which may restrict the completeness and generalizability of the
data. In addition, the optimal cutoff values for the SII and PNI have not yet been standard-
ized, and their validity and reproducibility require confirmation in large-scale, multicen-
ter prospective studies. We also aim to validate the coSII-PNI score in an independent
future multicenter cohort. In addition to SII and PNI, other inflammation-based indices—
such as the C-reactive protein/albumin ratio, the neutrophil-to-lymphocyte ratio, and the
platelet-to-lymphocyte ratio—have been reported to be useful for prognostic stratifica-
tion in HNC [58-60]. However, the present study did not evaluate these indices or other
inflammation- and nutrition-related markers, including the Glasgow Prognostic Score, the
lymphocyte-to-monocyte ratio, and the monocyte-to-lymphocyte ratio. Future studies di-
rectly comparing these indices may clarify their complementary roles and further improve
prognostic stratification.

5. Conclusions

The preoperative coSII-PNI score is associated with the survival of patients with
HNC. The coSII-PNI score provides more accurate prognostic discrimination than ei-
ther index alone and thus better informs preoperative risk stratification. The coSII-PNI
score may be used to stratify patients in future trials evaluating nutritional support
and inflammation control.
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