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Abstract 

Background: There is growing evidence regarding the prognostic utility of ratios 

such as Neutrophil-to-lymphocyte ratio (NLR), platelet-to-lymphocyte ratio 

(PLR) and systemic immune-inflammatory index (SIII) in head and neck 

squamous cell carcinoma (HNSCC). However, most studies to date include 

heterogeneous series with different treatments or tumor subsites. 

Methods: We collected data of 201 patients with stage I-II glottic squamous cell 

carcinoma treated with transoral laser surgery. NLR, PLR and SIII were 

calculated from preoperative cell blood count, cut-off points were obtained by 

ROC curve analysis, and survival rates were calculated. 

Results: High NLR (p=0.012) and SIII (p=0.037), but not PLR (p=0.48), were 

associated with worse disease-specific survival (DSS). Similar trend was 

observed with overall survival (OS), although did not reached statistical 

significance. On multivariable analyses, both high NLR (HR=3.8, 95%CI=1.5-

9.9, p = 0.006) and high SIII (HR=2.77, 95%CI=1.1-6.9, p = 0.03) were 

significantly associated with shortened DSS.  

Conclusions: Preoperative NLR and SIII emerge as independent prognostic 

biomarkers for early-stage surgically treated glottic tumors and could guide 

individualized follow-up. 
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Introduction 

Laryngeal cancer currently has an incidence almost reaching 200,000 (184,615) 

new cases in 2020 and almost 100,000 (99,840) related deaths1. Laryngeal 

squamous cell carcinoma (LSCC) represents the predominant histological type, 

and the prognosis depends on several clinical and anatomical features showing 

varying differences in mortality risk among patients2.  

In the last years an increasing consideration has been given to the immune 

tumor microenvironment and related immunologic characteristics. This fact is 

supported by new evidence on the role of immunological factors in the prognosis 

and survival rates of cancer patients3,4. A wide variety of immune cell types 

infiltrate the tumor microenvironment regulating the balance between pro-

tumorigenic and anti-tumorigenic signals. Several studies have reported better 

outcomes in LSCC patients harboring high density of CD8+ tumor-infiltrating 

lymphocytes (TIL)5. By contrast, host inflammatory responses to cancer have 

been associated with a worse outcome6,7. The tumor progression process is 

associated with immune evasion mechanisms while triggering an inflammatory 

response that has pro-tumorigenic effects. This local inflammatory state also 

triggers systemic inflammation8. The induced inflammatory response can be 

observed by an increased neutrophil, platelets and monocytes counts.  

Prognostic markers that can be easily obtained from peripheral blood 

counts constitute an affordable and easily measurable tool that could be useful in 

day-to-day clinical practice and decision making6. Various systemic inflammation 

ratios such as neutrophil-to-lymphocyte ratio (NLR), platelet-to-lymphocyte ratio 

(PLR) and the systemic immune-inflammatory index (SIII) among others have 
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shown prognostic implications in several cancer types, including head and neck 

squamous cell carcinoma (HNSCC)6,8-12. Specifically, in HNSCC, high 

pretreatment values of NLR, PLR and SIII were found to be associated with poor 

prognosis13-15. Studies focused on LSCC led to analogous results7,16-20. 

Nevertheless, most studies to date include heterogeneous series of patients who 

received different treatments and mixed tumors from various locations and 

stages. Therefore, further validation of these ratios is needed using independent 

patient cohorts with well-defined tumor locations and stages, and homogeneously 

treated.  

It is well known that early stage LSCC is associated with good survival 

outcomes when treated appropriately with a single modality in most cases. 

However, although the overall prognosis for these patients is good, there is still 

marked variation in the risk of death among patients, and some patients fare 

poorly and die from tumor recurrence and/or metastases. 

Growing evidence suggests that systemic inflammation ratios may emerge 

as valuable prognostic biomarkers in different cancer patients. This prompted us 

to perform a retrospective cohort analysis to evaluate the predictive potential of 

several blood-based biomarkers on a large homogeneous cohort of LSCC 

patients with early stage glottic tumors resected by transoral laser surgery (TLS). 

We aim to establish a cut-off value for these ratios in our cohort that will allow 

improved risk stratification of  patients and discuss its clinical implications when 

considering risk-adapted follow-up or treatment. 
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Materials and methods 

Patients. 

We reviewed the clinical records of 201 patients with early stage (stages I-II) 

glottic squamous cell carcinoma, who were diagnosed and treated in our 

department, between 1998 and 2019. All patients were treated with TLS for a 

single primary tumor and received no treatment prior to surgery nor adjuvant 

treatment. No patient had distant metastasis at the time of diagnosis. All 

experimental protocols were approved by the Institutional Ethics Committee of 

the Hospital Universitario Central de Asturias and by the Regional CEIm from 

Principado de Asturias (date of approval May 14th, 2019; approval number: 

141/19, for the project PI19/00560). Informed consent was obtained from all 

patients.  

Clinical, demographic, hematological, pathological (histological grade, surgical 

margins) and follow-up data were collected from the medical records. Patient 

evaluation included a complete physical examination by an experienced 

otorhinolaryngologist at the office, in which cervical palpation, oral cavity and 

oropharynx examination and fibro-laryngoscopy were systematically performed. 

Patients with lesions involving the anterior commissure, ventricle, arytenoids, 

subglottis, and those with abnormal vocal fold mobility underwent contrast-

enhanced computed tomography (CT) of the larynx and neck to rule out thyroid 

cartilage involvement or invasion of the paraglottic space. The UICC/AJCC TNM 

classification (8th edition) was used for clinical tumor staging. 
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TLS was indicated in T1-T2 glottic tumors with adequate tumor exposure, 

irrespective of the age and comorbidities of the patient. All the patients underwent 

a TLS with curative intent, following Steiner’s recommendations21. The surgical 

procedures were performed under general anesthesia after oro-tracheal 

intubation with Sharplan 30C CO2 Laser System and AcuPulse CO2 Laser 

System. Endoscopic resection was performed using en-bloc or piecemeal 

techniques according to several variables, including tumor localization and size, 

as well as the laryngeal exposure.  

Hematological parameters 

Pretreatment blood cell counts were obtained from preoperative blood tests 

required to proceed to preanesthetic consultation. Complete blood cell counts 

were registered including hemoglobin (g/dL), absolute platelet (APC), neutrophil 

(ANC) and lymphocyte counts (ALC) (103/µL). NLR was calculated dividing the 

ANC by ALC. PLR was obtained dividing the APC by ALC. Finally, SIII was 

calculated by multiplying the APC and the ANC and then dividing by the ALC.  

Statistical analysis 

Receiver Operated Characteristics (ROC) curves were calculated to determine 

the optimal cut-off point for NLR, PRL and SIII using the death by tumor as a 

variable. The Youden Index cut-off points were calculated by determining the 

area under the ROC curve expressed with 95% confidence intervals and p 

values. Kaplan-Meier analyses were plotted according to these cut-off values, 

and the survival curves compared using the log-rank test. Finally, univariable and 

multivariable analyses were performed using Cox proportional hazard models 

with 95% confidence interval and p-values considered statistically significant 

when ≤0.05. 
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Results 

Patients’ characteristics  

The clinicopathological variables are summarized in Table 1. A total of 201 

patients were included in the study, 191 male (95%) and 10 (5%) female. The 

mean age was 65 years (range 35-90). Most tumors (89.6%) were classified as 

stage I and 10.4% as stage II. The mean hospitalization time was 2.8 days (range 

1-25).  

The mean follow-up time was 54.6 months (range 24-195 months). 

Recurrent disease  (considered either as local, regional, distant location or a 

combination of them) developed in 65 patients (32.3%), and a second primary 

tumor was observed in 24 patients (11.9%).   

Hematological parameters  

The results of the analyzed hematological parameters are shown in Table 2. NLR, 

PLR and SIII values were calculated, and the ROC curves generated (Figure 1). 

The NLR was found to have the greatest area under the curve (AUC) at 0.631, 

followed by SIII at 0.561, and PLR at 0.49. The maximal Youden index was 

calculated to determine the optimal cut-off value to maximize sensitivity and 

specificity. Cut-off points were set at 2.44 for NLR, with a sensitivity of 53% and 

a specificity of 66%; 99.7 for PLR, with a sensitivity of 68% and a specificity of 

44%; and 533 for SIII, with a sensitivity of 53% and a specificity of 69%.  
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Relationship between hematological parameters and clinicopathological 

variables. 

Using the optimal ROC cut-off points, we observed that patients with high NLR 

values (above a cut-off of 2.44) had a significantly higher percentage of deaths 

due to the tumor (10/60, 16.6%) compared to those below the cut-off point (9/141, 

6%) (Fisher's test p = 0.033). No significant associations were found between 

NLR and other variables studied (Table 3). 

Regarding the PLR, a significant association with tumor size was 

observed. Thus, cases with a high PLR were correlated with larger tumor sizes: 

11/59 (18.6%) cases with high PRL were classified as T2 compared to 10/139 

(7.2%)cases with a low PLR  (Fisher's test p = 0.023). No further significant 

associations with other clinicopathological variables were observed (Table 3).  

Patients with high SIII values (above a cut-off of 533) exhibited significantly 

higher rates of tumor recurrence (29/64, 45.3%) compared to those patients with 

low SIII values (36/133, 27%) (Fisher's test p = 0.01). Similarly, high SIII values 

were also found to significantly associate with a higher percentage of deaths due 

to tumor (15.6% vs 7.2% in those with low SIII, p = 0.047). No other associations 

between SIII and clinicopathological parameters were observed (Table 3). 

 

Impact of hematological parameters on patient survival 

Recurrence-free survival (RFS) was higher in patients with low NLR, low PRL 

and low SIII, although differences only reached statistical significance for the SIII 

(p = 0.003; Figure 2A-C). Disease-specific survival (DSS) was significantly higher 

in patients with low NLR and low SIII (p = 0.012 and p = 0.037, respectively), 

whereas PLR showed no association with DSS (p = 0.485) (Figure 2D-F). 
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Moreover, there was a trend towards higher overall survival (OS) in those patients 

with low NLR and low SIII; however, these differences did not reach statistical 

significance (Figure 2G-I). 

Table 4 shows the results of univariable analyses for RFS, DSS and OS. 

In these analyses, the variables found to be significantly associated with a lower 

RFS were alcohol consumption of more than two standard drink units (SDU) per 

day (HR = 1.98, 95%CI = 1.1-3.6, p = 0.023), stage II disease (HR = 2.46, 95%CI 

= 1.3-4.7, p = 0.007), surgical margin involvement (HR = 3.63, 95%CI = 1.8-7.2, 

p = <0.001), and a high SIII (HR = 2.03, 95%CI = 1.2-3.3, p = 0.005). The 

variables significantly associated with a lower DSS were stage II disease (HR = 

2.49, 95%CI = 1.1-5.4, p = 0.02), poor histological differentiation (HR = 1.92, 

95%CI = 1.03-3.6, p = 0.038), involvement of surgical margins (HR = 4.1, 95%CI 

= 1.3-12.5, p = 0.013), a high NLR (HR = 3.23, 95%CI = 1.3-7.8. p = 0.009), and 

a high SIII (HR = 2.74, 95%CI = 1.1-6.6, p = 0.025). Finally, the variables 

associated with a lower OS were age over 65 years (HR = 3.06, 95%CI = 1.6-

5.8, p = 0.001), poor histological differentiation (HR = 1.83, 95%CI = 1.1-2.9, p = 

0.012), and surgical margin involvement (HR = 4.96, 95%CI = 2.1-11.6, p = 

0.001).  

Subsequently, multivariable Cox regression analyses were performed by 

including those hematological parameters (NLR and SIII) and clinicopathological 

variables found significant or near significant (p < 0.1) in the univariable analyses, 

as follows: age (dichotomized at 65 years), alcohol consumption (dichotomized 

at 2 SDU), stage, histological grade (dichotomized as G1-G2 vs G3), and surgical 

specimen resection border involvement (R). When the NLR was included in the 

models (Table 5), the variables independently associated with a lower RFS were 
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alcohol consumption of more than 2 SDU (HR = 2.05, 95%CI = 1.1-3.7, p = 

0.019), stage II disease (HR = 2.48, 95%CI = 1.3-4.8, p = 0.008), and surgical 

margin involvement (HR = 3.48, 95%CI = 1.5-7.8, p = 0.002); the variables 

associated with a lower DSS were poor histological differentiation (HR = 2.7, 

95%CI = 1.4-5.4, p = 0.003) and a high NLR (HR = 3.8, 95%CI = 1.5-9.9, p = 

0.006); and the variables associated with a lower OS were age over 65 years (HR 

= 3.04, 95%CI = 1.5-6.1, p = 0.002), poor histological differentiation (HR = 2.22, 

95%CI = 1.3-3.8, p = 0.004), and a high NLR (HR = 2.05, 95%CI = 1.01-4.1, p = 

0.047). When SIII was included in the analysis (Table 6), the variables that 

showed an independent association with worse RFS were alcohol consumption 

of more than 2 SDU (HR = 2.17, 95%CI = 1.2-3.9 p = 0.012), stage II disease 

(HR = 2.33, 95%CI = 1.2-4.6, p = 0.014), and surgical margins involvement (HR 

= 3.26, 95%CI = 1.4-7.4, p = 0.005); the variables associated with lower DSS 

were poor histological differentiation (HR = 2.44, 95%CI = 1.3-4.6, p = 0.007) and 

a high SIII (HR = 2.77, 95%CI = 1.1-6.9, p = 0.03); and the variables 

independently associated with a worse OS were age over 65 years (HR = 3.01, 

95%CI = 1.5-6.2, p = 0.003) and poor histological differentiation (HR = 2.05, 

95%CI = 1.3-2.5, p = 0.009). 

 

Discussion  

Currently there are no validated biomarkers to guide the clinical management and 

decision making of LSCC patients. In recent years many retrospective studies 

have been conducted to determine the value of systemic inflammatory 

parameters as potential prognostic biomarkers in HNSCC13-15, including 

LSCC7,16-20. However, most of these studies were designed and performed on 



 13 

heterogeneous series of patients, comprising different tumor locations and 

treatment regimens. Hence, this work was focused on a specific location (the 

glottis) and stages (early stages I and II), as well as a single treatment (TLS) to 

assess the prognostic relevance of preoperative hematological parameters 

specifically in this subgroup of patients.  

Our results showed that both NLR and SIII were consistently and 

specifically associated with a lower DSS in both univariable and multivariable 

analyses. In contrast, none of these hematological parameters were found to 

significantly associated with OS in our cohort, although a similar trend was 

observed. This is probably due to the fact that this series consists of early stage 

glottic tumors, which generally have a good prognosis. Therefore, the main 

causes of death in this population affecting the OS rates are different from the 

index tumor, and likely not influenced by the systemic inflammatory state. 

The role of host immunity in the natural history of cancer is nowadays well 

recognized. Immune responses against cancer are manifested by the infiltration 

of lympho-mononuclear immune cells into the surrounding tumor 

microenvironment to protect against tumor growth5. In contrast, there is evidence 

associating systemic inflammation with cancer22. Cancer cells recruit and activate 

neutrophils, the so-called tumor-associated neutrophils (TAN). Although their 

precise role within the tumor microenvironment remains controversial, they 

appear to facilitate tumor progression23,24. Studies on LSCC have shown that 

increased TAN is associated with decreased CD4+/CD8+ T cell infiltration, which 

inhibits TNF-α and IFN-γ production, ultimately resulting in an 

immunosuppressive environment25. In animal models, chronic inflammation also 

led to immunosuppression and lymphopenia in the tumor microenvironment26. 
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Thus, it seems that an inflammatory response to the tumor (with predominance 

of neutrophils) could be harmful, while an immune response (with predominance 

of lymphocytes) could be more beneficial to the patient. 

It appears that the inflammatory indices derived from hematological 

parameters (NLR, PLR and SIII) can provide valuable information on the 

relationship between the systemic inflammatory response and the anti-tumor 

immune response in a simple way. The interest in these indices lies in the 

advantages they could offer as blood-based biomarkers, being minimally 

invasive, cost-effective, and easy to implement and interpret. Nevertheless, there 

are no studies that correlate these systemic indices with the relative 

predominance of TAN or lymphocytes locally in the tumor microenvironment. 

Noteworthy, a recent publication has revealed that the NLR and SIII were both 

inversely and significantly correlated with the local tumor infiltration of CD8+, 

CD4+, CD20+ TILs in Oral Squamous Cell Carcinoma (OSCC)27  

The prognostic value of these indices (in particular the NLR) has been 

extensively demonstrated in multiple tumor types6. The NLR has been studied in 

several series of LSCC. A recent meta-analysis of 12 studies including a total of 

3710 LSCC patients demonstrated the association between an elevated NLR and 

a lower survival, which was consistently observed in all 12 studies7. Although the 

heterogeneity among studies was low, all the studies in this meta-analysis 

included tumors from different laryngeal subsites and all disease stages, and 10 

studies were conducted in Chinese populations. In a more recent study 

performed in Scotland28 that included 220 LSCC (from all subsites and stages, 

and different treatment regimens), the NLR (and also the PLR and SIII) was 

independently associated to prognosis, confirming the results from the above-
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mentioned meta-analysis by Yang et al.7 in a different patient population. Our 

study further confirms the prognostic value of NLR in a homogeneous and 

minutely selected cohort of patients with stage I-II glottic cancer, thereby 

revealing NLR as a clinically relevant feature and independent predictor of DSS 

in the early stages of the disease. 

The prognostic value of PLR and SIII is still under study, but both indices 

seem less powerful than the NLR. A meta-analysis of the prognostic value of PLR 

including all head and neck locations has shown a significant pooled effect (HR 

= 1.461, 95% CI 1.329–1.674; p = 0.0001), although there was substantial 

heterogeneity among the studies, and PLR was not prognostic in 7 out of 25 

studies included15. Studies focused on all stages of LSCC also demonstrated an 

association between high PLR and a poorer prognosis28-30. On the other hand, 

we did not find a significant association of PLR with the prognosis of early-stage 

glottic tumors treated with TLS. Given that PLR was significantly associated with 

tumor size in our series, it is possible that the prognostic significance of PLR will 

become more apparent in other series with larger tumor sizes than ours.  

Overall, the SIII has been less studied in HNSCC. In a recent meta-

analysis of 12 studies including 4369 patients with HNSCC (all but one from 

Chinese populations), in the pooled results, a high pretreatment SIII was 

correlated with a poorer OS (HR = 2.09, 95% CI = 1.62-2.70, p < 0.001) and DSS 

(HR = 2.79, 95% CI = 1.99-3.89, p < 0.001)33. A stratified analysis indicated that 

the association of SIII with OS was independent of tumor site, treatment modality, 

and stage33. In three previous studies that included LSCC patients from all 

stages, SIII was also associated with prognosis19,28,32. Our study further and 
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significantly extends these data suggesting that SIII could also be a valuable 

prognostic biomarker even in early LSCC stages. 

The present study demonstrates an association between a high NLR and 

a high SIII prior to treatment and shorter DSS in early-staged glottic cancer 

treated with TLS. Nevertheless, there are still several limitations. Firstly, this is a 

retrospective study with a non-randomized design, which might enhance the 

influence of confounding factors. Hence, our findings will require independent 

validation to further confirm the clinical implications. Second, since there are no 

established cut-off values for NLR, SIII and PLR, the cut-off points used in our 

study could not be applied to other subsites, stages, or treatments. Furthermore, 

hematological cell counts are known to vary among different ethnic groups. Using 

a similar methodology (ROC curve analysis) and location (larynx) the optimal cut-

off points for NLR and SIII in our sample were 2.44 and 533, respectively. In the 

study carried out by Li et al.32 the cut-off points calculated in 147 chinese patients 

were 1.88 for NLR and 517 for SIII, whereas in the study by Woodley et al.28 in 

220 british patients the cut-off points were 2.41 for NLR and 1144.46 for SIII. 

Despite these limitations, our results suggest that these parameters could 

increase our prognostic ability in patients with early stage glottic cancer.  

 We propose that the clinical utility of these findings could be to improve 

risk stratification in early-stage glottic cancers, identifying and classifying those 

patients with a high-risk profile by jointly combining these blood-based 

biomarkers with other clinicopathological criteria. This will allow to perform a 

closer and more intensive follow-up to promptly detect any recurrence in the high 

risk subgroup as well as to consider to be more radical in the treatment of these 

patients, while being more conservative in the subset of low risk tumors. The 
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minimal cost associated to this blood-based tests and its feasibility makes this 

field worthy of further research so they can be easily implemented in clinical 

practice, after establishing the optimal cut-off points to be used. 

Further investigation it´s needed to evaluate the strength of the systemic 

inflammatory indexes and its clinical applications in a prospective design study 

or in clinical trials.  

 

Conclusions  

Our findings show that a high NLR and a high SIII, but not PLR, are associated 

with a shorter DSS in a selected population of early glottic cancers treated with 

TLS. More importantly, preoperative NLR and SIII emerge as independent 

prognostic factors for DSS, making this simple, easily quantifiable peripheral 

blood test a valuable biomarker-based stratification tool to refine prognosis and 

improve the management of LSCC patients. 
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Figure legends 

 

Figure 1. ROC curves for NLR (A), PLR (B), and SIII (C). Cut-off points were set 

by selecting the highest sensitivity and specificity point of each curve. (NLR: 2.44; 

PLR: 99.7, SII: 533). 

 

Figure 2. Kaplan-Meier recurrence-free survival curves (A-C), disease-specific 

survival curves (D-F) and overall survival curves (G-I) according to NLR values 

(A,D,G), PLR values (B,E,H), and SIII values (C,F,I). 
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Tables 

Table 1. Clinicopathological characteristics of the selected cohort of 201 LSCC patients.  
Characteristic Number of cases (%) 
Mean age in years (range) 65 (35-90) 
Sex: 

- Male 
- Female 

 
191 (95%) 
10 (5%) 

Tobacco consumption 
- Missed 
- Never 
- Less than 10 pack-year 
- 10-40 pack-year 
- More than 40 pack-year 

 
20 (9%) 
12 (6%) 
5 (2.5%) 
66 (32.8%) 
98 (48.8%) 

Alcohol consumption 
- Missed 
- Never/occasionally 
- Mild (<2 SD) 
- Moderate (2-4 SD) 
- Severe (>4 SD) 

 
30 (15%) 
60 (29.9%) 
8 (4%) 
52 (25.9%) 
51 (25.4%) 

Location 
- No anterior commissure invasion 
- Anterior commissure invasion 

 
167 (83.1%) 
34 (16.9%) 

pT classification 
- T1 
- T2 

 
180 (89.6%) 
21 (10.4%) 

Histological Grade 
- G1 
- G2 
- G3 

 
88 (43.8%) 
70 (34.8%) 
12 (6%) 

Surgical margins (R) 
- Not evaluable 
- R0 
- R1 

 
10 (4.9%) 
176 (87.6%) 
15 (7.5%) 

Stage 
- I 
- II 

 
180 (89,6%) 
21 (10,4%) 

Recurrence 
- No 
- Local 
- Regional 
- Loco-regional 
- Local and/or regional + distant 

 
136 (67.7%) 
53 (26.4%) 
2 (1%) 
6 (3%) 
5 (2%) 
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Second primary tumor 
- No 
- Head and neck 
- Lung 
- Other 

 
177 (88%) 
2 (1%) 
11 (5.5%) 
11 (5.5%) 

SD: Standard Drink (10 g) 
Table 2. Values of hematological parameters including mean, median, standard 
deviation, and range. 
 

 Leucocytes 
(cells/mm3) 

Neutrophils 
(cells/mm3) 

Lymphocytes 
(cells/mm3) 

Eosinophils 
(cells/mm3) 

Platelets 
(cells/mm3) 

Hemoglobin 
(g/dL) 

Mean 7.31 4.28 2.14 0.19 229.26 15.35 
Median 7.02 4 2 0.16 222 14.9 
Standard 
deviation 

2 1.52 0.77 0.13 70.38 8.83 

Minimum 3.27 1.75 0.51 0 100 9.8 
Maximum 15.8 10 5.25 0.8 520 138 
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Table 3. Correlations between NLR, PLR and SIII values dichotomized according to the 
respective ROC optimal cut-off point and the different clinicopathological variables 
studied. 
  

 NLR PLR SIII 
Characteristic Low 

<2.44 
High 
>2.44 

P Low 
<99.7 

High 
>99.7 

p Low 
<533 

High 
>533 

p 

Sex 
- Male 
- Female 

 
133 
8 

 
58 
2 

 
 
0.726 

 
133 
6 

 
55 
4 

 
 
0.488 

 
127 
6 

 
60 
4 

 
 
0.731 

Tobacco 
consumption 

- <10 P-Y 
- >10 P-Y 

 
 
12 
113 

 
 
5 
51 

 
 
 
1 

 
 
8 
115 

 
 
9 
46 

 
 
 
0.053 

 
 
11 
105 

 
 
6 
55 

 
 
 
1 

Alcohol 
consumption 

- <2 SD 
- >2 SD 

 
 
51 
70 

 
 
17 
33 

 
 
 
0.391 

 
 
46 
68 

 
 
22 
32 

 
 
 
1 

 
 
48 
64 

 
 
20 
35 

 
 
 
0.503 

pT classification 
- T1 
- T2 

 
128 
13 

 
52 
8 

 
 
0.451 

 
129 
10 

 
48 
11 

 
 
0.023 

 
123 
10 

 
54 
10 

 
 
0.084 

Histological Grade 
- G1 
- G2 
- G3 

 
56 
54 
8 

 
32 
16 
4 

 
 
 
0.183 

 
60 
47 
9 

 
27 
22 
3 

 
 
 
0.893 

 
51 
50 
8 

 
36 
18 
4 

 
 
 
0.153 

Surgical margins (R) 
- 0 
- 1 

 
124 
9 

 
52 
6 

 
 
0.394 

 
124 
10 

 
49 
5 

 
 
0.767 

 
118 
8 

 
54 
7 

 
 
0.256 

Recurrence 
- No 
- Yes 

 
99 
44 

 
37 
23 

 
 
0.252 

 
97 
42 

 
36 
23 

 
 
0.249 

 
98 
35 

 
35 
29 

 
 
0.009 

Second primary 
tumor 

- No 
- Yes 

 
 
124 
17 

 
 
53 
7 

 
 
 
1 

 
 
125 
14 

 
 
49 
10 

 
 
 
0.233 

 
 
117 
16 

 
 
56 
8 

 
 
 
1 

Death by tumor 
- No 
- Yes 

 
132 
9 

 
50 
10 

 
 
0.033 

 
127 
12 

 
52 
7 

 
 
0.598 

 
124 
9 

 
54 
10 

 
 
0.069 

All deaths 
- No 
- Yes 

 
113 
28 

 
45 
15 

 
 
0.454 

 
110 
29 

 
46 
13 

 
 
0.851 

 
107 
26 

 
48 
16 

 
 
0.458 

NLR: Neutrophil-to-lymphocyte ratio; PLR: Platelet-to-lymphocyte ratio; SIII: Systemin 
immune-inflammatory index. P-Y: Package per year, SD: Standard Drink 
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Table 4: Results from univariable Cox proportional hazard analysis for recurrence-free 
survival (RFS), disease-specific survival (DSS) and overall survival (OS). 

 
Variable 

Univariable 
analysis RFS,  
HR (95% CI) 

 
p 

Univariable 
analysis DSS, 
HR (95% CI) 

 
p 

Univariable 
analysis OS, 
HR (95% CI) 

 
p 

Age 
≤65 years 
>65 years 

 
1 
0.98 (0.6-1.6) 

 
 
0.94 

 
1 
2.41 (0.9-6.1) 

 
 
0.06 

 
1 
3.06 (1.6-5.8) 

 
 
0.001 

Sex 
Male 
Female 

 
1 
1,23 (0.4-3.3) 

 
 
0.69 

 
1 
1.01 (0.1-7.6) 

 
 
0.98 

 
1 
0.93 (0.2-3.9) 

 
 
0.93 

Tobacco 
consumption 
<10 P-Y 
>10 P-Y 

 
 
1 
1.15 (0.5-2.9) 

 
 
 
0.76 

 
 
1 
0.51 (0.1-1.7) 

 
 
 
0.29 

 
 
1 
0.56 (0.2-1.3) 

 
 
 
0.2 

Alcohol consumption 
<2 SDU 
>2 SDU 

 
1 
1.98 (1.1-3.6) 

 
 
0.023 

 
1 
1.52 (0.5-4.3) 

 
 
0.42 

 
1 
1.5 (0.7-3.1) 

 
 
0.28 

Stage 
I 
II 

 
1 
2.46 (1.3-4.7) 

 
 
0.007 

 
1 
2.49 (1.1-5.4) 

 
 
0.02 

 
1 
1.87 (0.9-3.6) 

 
 
0.069 

Histological grade 
G1-G2 
G3 

 
1 
1.22 (0.8-1.9) 

 
 
0.39 

 
1 
1.92 (1.03-3.6) 

 
 
0.038 

 
1 
1.83 (1.1-2.9) 

 
 
0.012 

Surgical margins (R) 
R0 
R1 

 
1 
3.63 (1.8-7.2) 

 
 
<0.001 

 
1 
4.1 (1.3-12.5) 

 
 
0.013 

 
1 
4.96 (2.1-11.6) 

 
 
0.001 

NLR 
Low 
High 

 
1 
1.45 (0.9-2.4) 

 
 
0.15 

 
1 
3.23 (1.3-7.8) 

 
 
0.009 

 
1 
1.6 (0.9-3.06) 

 
 
0.11 

PLR 
Low 
High 

 
1 
1.43 (0.9-2.4) 

 
 
0.16 

 
1 
1.57 (0.6-3.8) 

 
 
0.32 

 
1 
1.34 (0.7-2.5) 

 
 
0.37 

SIII 
Low 
High 

 
1 
2.03 (1.2-3.3) 

 
 
0.005 

 
1 
2.74 (1.1-6.6) 

 
 
0.025 

 
1 
1.69 (0.9-3.1) 

 
 
0.09 

NLR: Neutrophil-to-lymphocyte ratio; PLR: Platelet-to-lymphocyte ratio; SIII: Systemic 
immune-inflammatory index.; HR, Hazard Ratio; 95% CI, 95% Confidence Interval; SDU: 
Standard Drink Unit 
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Table 5: Results from multivariable Cox proportional hazard analysis for recurrence-free 
survival (RFS), disease-specific survival (DSS) and overall survival (OS) introducing neutrophil-
to-lymphocyte ratio (NLR) in the models. 

 
Variable 

Multivariable 
analysis RFS,  
HR (95% CI) 

 
p 

Multivariable 
analysis DSS, 
HR (95% CI) 

 
p 

Multivariable 
analysis OS, 
HR (95% CI) 

 
p 

Age 
≤65 years 
>65 years 

 
NI 

 
- 
 

 
1 
2.49 (0.97-6.4) 

 
 
0.058 

 
1 
3.04 (1.5-6.1) 

 
 
0.002 

Alcohol 
consumption 
<2 SDU 
>2 SDU 

 
 
1 
2.05 (1.1-3.7) 

 
 
 
0.019 

 
 
NI 

 
 
- 
 

 
 
NI 

 
 
- 
 

Stage 
I 
II 

 
1 
2.48 (1.3-4.8) 

 
 
0.008 

 
1 
2.17 (0.7-6.7) 

 
 
0.17 

 
1 
1.53 (0.6-4.2) 

 
 
0.35 

Histological grade 
G1-G2 
G3 

 
NI 

 
- 

 
1 
2.7 (1.4-5.4) 

 
 
0.003 

 
1 
2.22 (1.3-3.8) 

 
 
0.004 

Surgical margins (R) 
R0 
R1 

 
1 
3.48 (1.5-7.8) 

 
 
0.002 

 
1 
1.12 (0.3-4.5) 

 
 
0.86 

 
1 
2.04 (0.7-6.1) 

 
 
0.2 

NLR 
Low 
High 

 
1 
1.3 (0.7-2.3) 

 
 
0.37 

 
1 
3.8 (1.5-9.9) 

 
 
0.006 

 
1 
2.05 (1.01-4.1) 

 
 
0.047 

NI: Not included in the model 
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Table 6: Results from multivariable Cox proportional hazard analysis for recurrence-free 
survival (RFS), disease-specific survival (DSS) and overall survival (OS) introducing Systemic 
Immune Inflammatory Index (SIII) in the models. 

 
Variable 

Multivariable 
analysis RFS,  
HR (95% CI) 

 
p 

Multivariable 
analysis DSS, 
HR (95% CI) 

 
p 

Multivariable 
analysis OS, 
HR (95% CI) 

 
p 

Age 
≤65 years 
>65 years 

 
NI 

 
- 
 

 
1 
2.38 (0.93-6.1) 

 
 
0.07 

 
1 
3.01 (1.5-6.2) 

 
 
0.003 

Alcohol 
consumption 
<2 SDU 
>2 SDU 

 
 
1 
2.17 (1.2-3.9) 

 
 
 
0.012 

 
 
NI 

 
 
- 
 

 
 
NI 

 
 
- 
 

Stage 
I 
II 

 
1 
2.33 (1.2-4.6) 

 
 
0.014 

 
1 
1.73 (0.5-5.6) 

 
 
0.36 

 
1 
1.47 (0.5-3.9) 

 
 
0.44 

Histological grade 
G1-G2 
G3 

 
NI 

 
- 

 
1 
2.44 (1.3-4.6) 

 
 
0.007 

 
1 
2.05 (1.3-2.5) 

 
 
0.009 

Surgical margins (R) 
R0 
R1 

 
1 
3.26 (1.4-7.4) 

 
 
0.005 

 
1 
1.48 (0.4-5.6) 

 
 
0.56 

 
1 
2.36 (0.8-7.1) 

 
 
0.12 

SIII 
Low 
High 

 
1 
1.69 (0.98-2.9) 

 
 
0.058 

 
1 
2.77 (1.1-6.9) 

 
 
0.03 

 
1 
1.56 (0.8-3.2) 

 
 
0.22 

NI: Not included in the model 
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Figure 1 
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Figure 2. 

 

 

 


