
Cancer Medicine. 2021;10:649–658.     | 649wileyonlinelibrary.com/journal/cam4

Received: 18 May 2020 | Revised: 21 November 2020 | Accepted: 21 November 2020

DOI: 10.1002/cam4.3650  

O R I G I N A L  R E S E A R C H

Prognostic significance of the preoperative systemic immune-
inflammation index in patients with oral cavity squamous cell 
carcinoma treated with curative surgery and adjuvant therapy

Sheng-Ping Hung1 |   Pei-Rung Chen2 |   Tsung-Ying Ho3 |   Kai-Ping Chang4  |    
Wen-Chi Chou5  |   Ching-Hsin Lee1  |   Yao-Yu Wu1  |   Po-Jui Chen1 |   Chia-Hsin Lin1 |   
Yung-Chih Chou1  |   Kang-Hsing Fan6 |   Chien-Yu Lin1 |   Bing-Shen Huang1,7 |   
Joseph Tung-Chieh Chang1  |   Chun-Chieh Wang1 |   Ngan-Ming Tsang1

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, provided the original 
work is properly cited.
© 2020 The Authors. Cancer Medicine published by John Wiley & Sons Ltd.

1Department of Radiation Oncology, 
Proton and Radiation Therapy Center, 
Linkou Chang Gung Memorial Hospital, 
Taoyuan, Taiwan
2Department of Anesthesiology, Mackay 
Memorial Hospital, Taipei, Taiwan
3Department of Nuclear Medicine and 
Molecular Imaging Center, Chang Gung 
Memorial Hospital and Chang Gung 
University, Taoyuan, Taiwan
4Department of Otolaryngology-Head 
Neck Surgery, Linkou Chang Gung 
Memorial Hospital, Chang Gung 
University at Lin-Kou, Taoyuan, Taiwan
5Department of Hematology-Oncology, 
Chang Gung Memorial Hospital at 
Linkou and Chang Gung University, 
College of Medicine, Taoyuan, Taiwan
6Department of Radiation Oncology, New 
Taipei Municipal TuCheng Hospital, 
Chang Gung Memorial Hospital and 
Chang Gung University, Taoyuan, Taiwan
7Department of Radiation Oncology, 
Proton and Radiation Therapy Center, 
Kaohsiung Chang Gung Memorial 
Hospital, Kaohsiung, Taiwan

Correspondence
Ngan-Ming Tsang, Department of 
Radiation Oncology, Proton and 
Radiation Therapy Center, Linkou Chang 
Gung Memorial Hospital, Taoyuan, 
Taiwan. No. 5, Fuxing St., Guishan Dist., 
Taoyuan City 33305, Taiwan, R.O.C.
Email: tsangnmrt123@gmail.com

Abstract
Objectives: To investigate the prognostic value of the preoperative systemic immune-
inflammation index (SII) in patients with oral cavity squamous cell carcinoma 
(OC-SCC) treated with curative surgery followed by adjuvant radiotherapy (RT) or 
chemoradiotherapy (CCRT).
Materials and Methods: We retrospectively reviewed the clinical records of patients 
with OC-SCC who received surgery and postoperative adjuvant RT/CCRT between 
January 2005 and December 2012. Blood samples were drawn in the 2 weeks preceding 
surgery. SII was calculated by multiplying the absolute neutrophil and platelet counts, 
and then, divided by the absolute lymphocyte count, and its optimal cutoff value was 
identified using the Youden’s index. The study endpoints included overall survival 
(OS), local control (LC), regional control (RC), and distant control (DC).
Results: The study sample consisted of 993 patients (58.8% of them treated 
with CCRT). The optimal cutoff value for SII was 810.6. A total of 347 (34.9%) 
study participants had high preoperative SII values. After allowance for potential 
confounders in multivariable analysis, high SII values were independently associated 
with less favorable DC (adjusted hazard ratio [HR]  =  1.683, p  =  0.001) and OS 
(adjusted HR = 1.466, p < 0.001). No independent association between SII and LC/
RC was observed.
Conclusion: Increased SII values predict poor DC and OS in patients with OC-SCC 
treated with curative resection and adjuvant RT/CCRT. Owing to the higher risk of 
systemic failure in this patient group, a thorough follow-up surveillance schedule may 
be advisable pending independent confirmation of our data.
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1 |  INTRODUCTION

Growing evidence indicates that inflammation is involved in 
cancer initiation, progression, and metastasis.1 Some readily 
available parameters originated from routine complete blood 
count (CBC)––including neutrophils, lymphocytes, mono-
cytes, platelets, and different blood cell ratios––have been 
found to predict disease recurrence, progression, and survival 
in patients with head and neck malignancies.2-4

The systemic immune-inflammation index (SII)––which 
is calculated from CBC by multiplying the absolute neutrophil 
and platelet counts, and then, divided by the absolute lympho-
cyte count––has prognostic value in several solid tumors.5-12 
Notably, a previous study13 found that high SII values predict 
less favorable overall survival (OS) and disease-free survival 
(DFS) in patients with oral cavity squamous cell carcinoma 
(OC-SCC) after curative resection. However, postoperative 
radiotherapy (RT)––the treatment modality recommended 
by the National Comprehensive Cancer Network (NCCN) 
guidelines––was given to less than one-third of their study 
patients with nodal metastases.13 Concurrent chemoradio-
therapy (CCRT) is also recommended for patients with OC-
SCC who carry major pathological risk factors––including 
positive margins and extranodal extension (ENE).

While both RT and CCRT are known to improve locore-
gional control, the prognostic value of SII in patients with 
OC-SCC who had been treated with curative resection fol-
lowed by adjuvant RT/CCRT remains unclear. The aim of 
this retrospective study was twofold, that is, (1) to address 
this issue using different endpoints related to local, regional, 
and distant control, and (2) to analyze the predictive ability 
of SII while taking into account the confounding effect of 
various clinical and pathological risk factors.

2 |  MATERIALS AND METHODS

2.1 | Study patients

This single-center study was conducted in a tertiary medical 
center between 1 January 2005 and 31 December 2012. All 
of the patients were followed up from the first day of RT until 
death or censored on the date of last follow-up (31 July 2019). 
We identified a total of 1178 patients with nonmetastatic OC-
SCC who met the following inclusion criteria: (1) treatment 
with radical surgery and adjuvant RT/CCRT and (2) no his-
tory of secondary cancer diagnosed in the 3 years preceding 
or following treatment for OC-SCC. Exclusion criteria were 
as follows: (1) incomplete pathology report (margin data 
were required for inclusion; n  =  162), (2) unconventional 
RT dose fraction (n = 10), (3) diagnosis of major or minor 
salivary gland tumors different from SCC, (n = 8), (4) syn-
chronous tonsil cancer without curative resection (n = 2), and 
(5) history of an active infectious or inflammatory disorder in 
the 30 days preceding surgery for OC-SCC (n = 3). Figure 1 
depicts the flow of patients through the study. The protocol 
complied with the tenets of the Helsinki declaration, and eth-
ics approval was granted by the local Institutional Review 
Board (approval number: 202000259B0). Owing to the ret-
rospective nature of the study, the need for informed consent 
was waived.

2.2 | Treatment approach and  
follow-up schedule

Patients treated with radical surgery were offered adjuvant 
therapy (CCRT or RT) according to the presence of specific 

F I G U R E  1  Flow of patients through the study. Abbreviations: OC, oral cavity; OP, operation; RT, radiotherapy; CCRT, chemoradiotherapy; 
SCC, squamous cell carcinoma
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pathological risk factors. In line with published phase III 
study,14 CCRT was administered to patients with positive 
surgical margins and/or extranodal extension. Besides, pa-
tients having pN2 stage15 or presence of at least three minor 
risk factors16 also received CCRT. Minor risk factors in-
cluded the following variables: pT4 or pN1 stage, close sur-
gical margins (≤ 4 mm), poor differentiation (PD), perineural 
invasion (PNI), lymphatic invasion, vascular invasion, and 
tumor depth of invasion (DOI) >10 mm. Patients harboring 
two minor risk factors or pN1 at level IV−V were given post-
operative RT alone. The radiation dose per fraction was 2 
Gray (Gy)––with the total dose being 60−66 Gy for adjuvant 
postoperative RT and 66  Gy for CCRT.15 Dose escalation 
up to 70−72 Gy was allowed for patients who had evidence 
of early locoregional recurrence confirmed on biopsy or 
PET/CT imaging before adjuvant treatment. Cisplatin-based 
chemotherapy was used in the context of CCRT. All treatment 
decisions were taken by consensus within a multidisciplinary 
tumor board consisting of otorhinolaryngologists, radiation 
oncologists, medical oncologists, radiologists, and patholo-
gists. Posttreatment follow-up in the first 3 years consisted 
of medical visits performed every 3  months accompanied 
by imaging investigations (CT or MRI) every 3−6 months. 
Thereafter, visits were scheduled every 6 months and imag-
ing studies on a yearly basis.

2.3 | Calculation of SII and pathological 
risk factors

A preoperative CBC was retrospectively obtained from 
blood samples drawn in the 2  weeks preceding surgery 
for operative evaluation (median interval between blood 
sampling and operation: 5  days). SII was calculated by 
multiplying the absolute neutrophil and platelet counts, 
and then, divided by the absolute lymphocyte count. The 
following pathological risk factors were collected: surgical 
margins, extranodal extension (ENE), tumor depth of 
invasion, perineural invasion, lymphatic invasion, and 
vascular invasion. Patients were staged using the AJCC 
Staging Manual, Eight Edition.

2.4 | Data analysis

Categorical variables were analyzed by the chi-square test or 
the Fisher's exact test, as appropriate. Continuous data were 
compared using the independent Student's t-test (normally 
distributed variables) or the Mann–Whitney U test (skewed 
data). The frequency of missing data for pathological 
factors was <5% for all variables, the only exception being 
perineural invasion (7.6%). Because of the low missing 
data rate, multiple imputations were not required.17 The 

study endpoints––which included OS, local control (LC), 
regional control (RC), and distant control (DC)––were 
calculated from the first day of adjuvant RT/CCRT to the 
date of the event of interest (or censored on the date of last 
follow-up). Local control was defined as the absence of 
disease recurrence within the original tumor bed––to which 
a 2-cm margin was added. Regional control was diagnosed 
in the absence of regional lymph node (LN) recurrences. 
Distant control was defined by the absence of disease spread 
to distant LN or organs. Disease recurrence was diagnosed 
when recurrent lesions were identified on biopsy or using 
at least two different imaging modalities. Survival curves 
were plotted using the Kaplan–Meier method (log-rank 
test). Multivariable Cox proportional hazard regression 
analysis was used to identify independent risk factors for the 
outcomes of interest. The proportional hazards assumption 
was tested using graphical diagnostics based on the scaled 
Schoenfeld residuals and confirmed to be valid. All of 
the variables associated with the outcomes of interest at a 
level of p < 0.2 in univariate analysis were entered into the 
multivariable model. The bootstrap method was used for 
internal validation. Results of multivariable analysis are 
expressed as adjusted hazard ratios (HRs) with their 95% 
confidence intervals (CIs). The optimal cutoff value for SII 
(810.6 in our study) was calculated with the Youden's index. 
All calculations were performed using the SPSS software 
package, version 20 (IBM). Two-tailed p values <0.05 were 
considered statistically significant. The presentation of this 
article follows the REMARK guidelines.18

3 |  RESULTS

3.1 | Patient characteristics and treatment 
outcomes

The study sample consisted of 993 patients (92.8% men, 
median age: 51  years) with pathologically diagnosed OC-
SCC (Table  1). The three most common tumor sites were 
as follows: tongue (37.3%), buccal mucosa (34.1%), and 
gum (15.6%). Advanced T- or N- stages were identified in 
87.8% and 46.8% of the study patients, respectively. Vascular 
invasion, lymphatic invasion, ENE, perineural invasion, 
and positive margins were identified in 4.9%, 6.4%, 34.7%, 
51.3%, and 4.3% of patients, respectively. Adjuvant RT 
was given to all participants, and 58.8% of them received 
CCRT. The median dose used for RT was 66  Gy. The 
median duration of follow-up for patients who survived 
was 8.8 years. The 5-year and 10-year OS rates in the entire 
study cohort were 57.6% and 44.4%, respectively––with 
a median OS of 7.7 years (Figure 2A). The 5-year and 10-
year LC, RC, and DC rates were 78.0%/75.5%, 85.1%/84.8%, 
and 80.6%/80.0%, respectively. The results of univariate 
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T A B L E  1  General characteristics of the study participants

Entire cohort (N = 993) Low SII (N = 646) High SII (N = 347) p

Sex

Men 922 (92.8%) 597 (92.4%) 325 (93.7%) 0.468

Women 71 (7.2%) 49 (7.6%) 22 (6.3%)

Age

<65 years 893 (89.9%) 577 (89.3%) 316 (91.1%) 0.383

≥65 years 100 (10.1%) 69 (10.7%) 31 (8.9%)

pT stage

Stage 1−2 121 (12.2%) 102 (15.8%) 19 (5.5%) <0.001

Stage 3−4 872 (87.8%) 544 (84.2%) 328 (94.5%)

pN stage

Stage 0−1 528 (53.2%) 344 (53.3%) 184 (53.0%) 0.946

Stage 2−3 465 (46.8%) 302 (46.7%) 163 (47.0%)

p Stage

Stage 1−2 35 (3.5%) 30 (4.6%) 5 (1.4%) 0.009

Stage 3−4 958 (96.5%) 616 (95.4%) 342 (98.6%)

Alcohol drinking 636 (64.0%) 408 (63.2%) 228 (65.7%) 0.425

Betel quid chewing 775 (78.0%) 494 (76.5%) 281 (81.0%) 0.102

Cigarette smoking 862 (86.8%) 528 (86.4%) 304 (87.6%) 0.585

Tumor site

Tongue 370 (37.3%) 254 (39.3%) 116 (33.4%) 0.041

Buccal mucosa 339 (34.1%) 200 (31.0%) 139 (40.1%)

Gum 155 (15.6%) 100 (15.5%) 55 (15.9%)

Retromolar 53 (5.3%) 37 (5.7%) 16 (4.6%)

Mouth floor 37 (3.7%) 27 (4.2%) 10 (2.9%)

Lip 20 (2.0%) 17 (2.6%) 3 (0.9%)

Hard palate 19 (1.9%) 11 (1.7%) 8 (2.3%)

WHO differentiation <0.001

Well differentiated 243 (24.5%) 142 (22.0%) 101 (29.1%)

Moderately differentiated 613 (61.7%) 427 (66.2%) 186 (53.6%)

Poorly differentiated 136 (13.7%) 76 (11.7%) 60 (17.3%)

N/A 1 (0.1%) 1 (0.1%) —

Vascular invasion 49 (4.9%) 33 (5.1%) 16 (4.6%) 0.679

N/A 27 (2.7%) 22 (3.4%) 5 (1.4%)

Lymphatic invasion 64 (6.4%) 39 (6.0%) 25 (7.2%) 0.527

N/A 30 (3.0%) 24 (3.7%) 6 (1.7%)

Extranodal extension 345 (34.7%) 222 (34.4%) 123 (35.4%) 0.733

Margin positives 43 (4.3%) 27 (4.2%) 16 (4.6%) 0.750

Perineural invasion 509 (51.3%) 322 (49.8%) 187 (53.9%) 0.744

N/A 75 (7.6%) 61 (9.4%) 14 (4.0%)

Depth of invasion >10 mm 723 (72.8%) 428 (66.8%) 295 (85.3%) <0.001

N/A 6 (0.6%) 5 (0.8%) 1 (0.3%)

CCRT 584 (58.8%) 372 (57.6%) 212 (61.1%) 0.284

Early recurrence before RT 17 (1.7%) 4 (0.3%) 13 (3.7%) <0.001

Surgery−RT interval >6 weeks 299 (30.1%) 191 (29.6%) 108 (31.1%) 0.610

(Continues)
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and multivariable analyses for the outcomes of interest are 
summarized in Tables 2 and 3.

3.2 | Risk factors for poor local and 
regional control

The following unfavorable risk factors for LC were 
identified in univariate analysis: advanced N stage, alcohol 
drinking, betel quid chewing, treatment with CCRT, ENE, 
positive margins, and an interval between surgery and 
RT >6 weeks. After allowance for potential confounders 
in multivariable analysis, alcohol drinking (adjusted 
HR = 1.394, p = 0.034; bootstrap validation, p = 0.027), 
an interval between surgery and RT >6  weeks (adjusted 
HR = 1.473, p = 0.008; bootstrap validation, p = 0.011), 
positive margins (adjusted HR  =  2.426, p  =  0.001; 
bootstrap validation, p  =  0.008), and ENE (adjusted 
HR = 1.468, p = 0.010; bootstrap validation, p = 0.004) 
were retained in the model as independent risk factors for 
LC. The following unfavorable risk factors for RC were 
identified in univariate analysis: advanced N stage, alcohol 
drinking, ENE, and treatment with CCRT. After allowance 
for potential confounders in multivariable analysis, alcohol 
drinking (adjusted HR  =  1.639, p  =  0.014; bootstrap 
validation, p  =  0.010) and ENE (adjusted HR  =  2.508, 
p < 0.001; bootstrap validation, p = 0.001) were retained 
in the model as independent risk factors for RC.

3.3 | Distant control and predictive 
value of SII

Compared with patients with a low SII, those with high SII 
values had a higher disease burden (i.e., more advanced T 
stage as well as a higher frequency of poor differentiation, 
tumor depth of invasion >10  mm, neoplasms of the 
buccal mucosa, and more early recurrence before adjuvant 
treatment; Table  1). High SII values were associated with 
poor DC. Compared with patients with low SII, those with 
high SII values had a higher 5-year DC rate (75.4% vs. 83.3%, 
respectively, p = 0.002). Moreover, the median OS of patients 
with low SII was markedly higher than that of patients with 
high SII (9.4  years vs. 4.9  years, respectively, p  <  0.001; 

Figure 2B). We then conducted a subgroup analysis in high-
risk patients who received CCRT (median OS: 5.5  years). 
The results revealed that high SII scores were associated with 
less favorable OS figures even in this subgroup (3.4  years 
vs. 7.1  years, respectively, p  =  0.002; Figure  2C). Similar 
findings were observed in patients with ENE––who are known 
to have a dismal prognosis (OS in patients with high vs. low 
SII scores: 1.2 years vs. 2.3 years, respectively, p = 0.003; 
Figure 2D). In multivariable analysis, higher SII values were 
independently associated with less favorable DC (adjusted 
HR = 1.683, p = 0.001; bootstrap validation, p = 0.003) and 
OS (adjusted HR = 1.466, p < 0.001; bootstrap validation, 
p = 0.002). Other significant predictors of OS identified in 
univariate analysis included advanced T/N stage, treatment 
with CCRT, alcohol drinking, an interval between surgery 
and RT >6  weeks, total treatment time >8  weeks, ENE, 
positive surgical margins, early recurrence before RT, 
perineural invasion, lymphatic invasion, and depth of tumor 
invasion >10  mm. Besides SII, the following variables 
were retained in the multivariable model as independent 
risk factors for OS: alcohol drinking (adjusted HR = 1.308, 
p = 0.008; bootstrap validation, p = 0.011), total treatment 
time >8 weeks (adjusted HR = 1.616, p < 0.001; bootstrap 
validation, p = 0.001), ENE (adjusted HR = 1.897, p < 0.001; 
bootstrap validation, p  =  0.001), positive surgical margins 
(adjusted HR  =  2.055, p  <  0.001; bootstrap validation, 
p = 0.002), and lymphatic invasion (adjusted HR = 1.747, 
p = 0.001; bootstrap validation, p = 0.007).

4 |  DISCUSSION

Owing to its capacity to improve LC, RC, and OS,19 postop-
erative RT is currently considered as the standard of care for 
patients with advanced OC-SCC. Moreover, an analysis of 
two randomized control trials demonstrated that CCRT im-
proves LC, DFS, and OS in patients with positive surgical 
margins and ENE.20 Unfortunately, the clinical outcomes of 
patients with OC-SCC have remained stagnant over the last 
decade.21 Locoregional failure in areas receiving high radia-
tion doses has been described as the most common pattern of 
disease recurrence following surgery and postoperative RT.22 
However, the RTOG-7303 study indicated that distant me-
tastases and secondary primary tumors are the predominant 

Entire cohort (N = 993) Low SII (N = 646) High SII (N = 347) p

Total RT time >8 weeks 123 (12.4%) 77 (11.9%) 46 (13.3%) 0.542

Median RT dose (EQD2), Gy 66 66 66 0.079

Data are given as counts (percentages in parentheses), unless otherwise indicated. p values for differences between the high and low SII groups were calculated with 
the chi-square test. Statistically significant variables are marked in bold. Abbreviations: CCRT, concurrent chemoradiotherapy; N/A, not available, missing data; PET, 
positron emission tomography; RT, radiotherapy; SII, systemic immune-inflammation index; WHO, World Health Organization.

T A B L E  1  (Continued)
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failure patterns after 2 years of follow-up in patients who un-
derwent postoperative RT.23 Because of the clear prognostic 
relevance of distant failure, tools that may improve its risk 
stratification are eagerly awaited.

Inflammation and tumorigenesis are closely intertwined 
and several inflammatory markers may have prognostic sig-
nificance in patients with malignancies.1,24 In this regard, the 
SII has been extensively investigated in patients with solid 
tumors––including esophageal cancer,25 hepatocellular car-
cinoma,12 urothelial carcinoma of bladder10 or upper urinary 
tract,26 cervical cancer,7 pancreatic cancer,5 and non-small 
cell lung cancer.27 Published studies consistently reported 
that SII independently predict OS, but data on its potential 
association with LC or distant metastases have been scanty. 
Moreover, the available literature is chiefly focused on pa-
tients treated with surgery, the only exception being a study 
conducted in non-small cell lung cancer27––which also 
showed that high SII may predict a poor response to RT. A 
previous study13 found that SII is an independent prognostic 
factor for OS and disease-free survival in patients with oral 

cavity cancer. However, the authors did not focus on patients 
who underwent combination treatment and did not take other 
known risk factors into account.

The current study––in which all patients with OC-SCC 
received adjuvant RT or CCRT after surgery––demon-
strated for the first time that high preoperative SII val-
ues are associated with a less favorable OS independent 
of potential confounders. Our data indicate that ENE was 
the strongest risk factors for adverse clinical outcomes. 
Notably, OS of patients with and without ENE was mark-
edly different (1.75  years vs. 10.35  years, respectively). 
Nonetheless, patients with ENE and low SII had a more 
favorable OS compared with those with high SII values––
suggesting that this index may be useful for risk stratifica-
tion even in this high-risk subgroup. Similar findings were 
observed in the subset of patients who underwent CCRT. 
It is possible that such differences in terms of OS could be 
driven by a lower 5-year DC rate in patients with high SII 
values (75.4% vs. 83.3%). However, SII was not found to be 
associated with LC and RC––a finding which is in apparent 

F I G U R E  2  (A) overall survival in the entire study cohort (median: 7.7 years); (B) overall survival of patients with high versus low SII values 
(median: 4.9 years vs. 9.4 years, respectively, p < 0.001); (C) overall survival of patients with high versus low SII values in the subgroup treated 
with chemoradiotherapy (median: 3.4 vs. 7.1 years, respectively, p = 0.002); (D) overall survival of patients with high versus low SII values in the 
subgroup with extranodal extension (median: 1.2 vs. 2.3 years, respectively, p = 0.003)
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contrast with the previously reported association with high 
SII and radiation resistance.27 Nonetheless, comparisons 
should be interpreted cautiously because we used RT in an 
adjuvant setting, whereas it was given as primary treatment 
in the study by Tong et al.27 The goal of adjuvant radio-
therapy is to clear microscopic disease foci––which elicit 
a less prominent inflammatory response compared to gross 
macroscopic tumors. This observation may offer an expla-
nation for the lack of association between SII and LC/RC 
in our study. However, we found that SII was independently 
related with DC. Some mechanisms through which SII may 
be related to the occurrence of distant metastases are as 
follows: (1) neutrophil production of tumor necrosis factor 
(TNF)-α––a cytokine that impairs CD8+ T cells activity 
and induces vascular leaking,24 (2) platelet production of 
growth factors that protect malignant cells against natural 
killer cell-induced cell death,28 and (3) blunted lympho-
cyte-mediated immune response against malignant cells.29 
Of interest, high SII values were related to depth of tumor 
invasion, advanced T stage, poor differentiation, anatom-
ical location in the buccal mucosa, and early recurrence 
before RT. While some of these risk factors were associ-
ated to less favorable OS and DC figures, SII was the only 
factor retained in the multivariate model as an independent 

risk factor. Our findings may pave the way to further in-
vestigations on the clinical utility of preoperative SII to 
identify patients who could benefit from more aggressive 
treatment strategies. For example, the RTOG-0234 study30 
demonstrated that concurrent treatment with docetaxel and 
cetuximab may reduce the risk of distant metastases com-
pared with the scheme described in the RTOG-9501 (i.e., 
the standard treatment currently given to high-risk patients 
in our center). Metronomic adjuvant chemotherapy may 
also reduce distant recurrences.31 The utility of these ap-
proaches in patients with high preoperative SII values de-
serves further scrutiny.

Our findings need to be interpreted in the context of 
some limitations. Owing to the retrospective nature of the 
study, our investigation is prone to bias and needs indepen-
dent confirmation in prospective cohorts. While our findings 
were internally validated using the bootstrap method, we did 
not conduct an external validation. Thus, the question as to 
whether our results are generalizable to different setting re-
mains answered. We were unable to investigate the potential 
association between SII and treatment complications because 
of missing data related to adverse effects. Moreover, SII was 
determined on pretreatment blood samples without resort-
ing to serial measurements. Further research is required to 

T A B L E  3  Multivariable analysis of overall survival, local control, regional control, and distant control

Adjusted HR (95% CI) p Bootstrap p

Overall survival

Alcohol drinking 1.308 (1.072–1.595) 0.008 0.011

Total RT time >8 weeks 1.616 (1.265–2.065) <0.001 0.001

Positive margin 2.055 (1.416–2.981) <0.001 0.002

Extranodal extension 1.897 (1.582–2.274) <0.001 0.001

Lymphatic invasion 1.747 (1.276–2.392) 0.001 0.007

High SII 1.466 (1.225–1.755) <0.001 0.002

Local control

Alcohol drinking 1.394 (1.025–1.895) 0.034 0.027

Surgery−RT interval >6 weeks 1.473 (1.104–1.964) 0.008 0.011

Extranodal extension 1.468 (1.100–1.959) 0.009 0.004

Positive margin 2.426 (1.453–4.052) 0.001 0.008

Regional control*

Alcohol drinking 1.639 (1.105–2.432) 0.014 0.010

Extranodal extension 2.508 (1.764–3.565) <0.001 0.001

Distant control

Extranodal extension 3.416 (2.486–4.694) <0.001 0.001

Perineural invasion 1.494 (1.074–2.077) 0.017 0.019

Lymphatic invasion 1.911 (1.198–3.047) 0.007 0.007

High SII 1.683 (1.239–2.285) 0.001 0.003

Abbreviations: CI, confidence interval; HR, hazard ratio; RT, radiotherapy; SII, systemic immune-inflammation index.
*pN stage was not entered as a covariate into the multivariable model because of its high collinearity with extranodal extension (Pearson's correlation =0.765, 
p < 0.001). 
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investigate whether SII may change during the course of RT 
or CCRT. We nonetheless believe that the value of pretreat-
ment SII to identify high-risk patients with oral cavity cancer 
may be clinically relevant. Previous studies have shown that 
prolonged treatment duration can have an adverse impact on 
disease control.32,33 In this scenario, an appropriate treatment 
planning is critical to optimize outcomes. Subject to future 
validation in prospective studies, SII can be useful to guide 
treatment decisions. Finally, the optimal cutoff value for SII 
may vary across different populations.

In conclusion, the results of our study indicate that in-
creased SII values are associated with poor clinical outcomes 
(OS and DC) in patients with OC-SCC treated with curative 
resection and adjuvant RT/CCRT. Owing to the higher risk 
of systemic failure in this patient group, a thorough follow-up 
surveillance schedule may be advisable; future research is re-
quired to examine this hypothesis more rigorously.
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