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Abstract

Aim: The aim of this study is to investigate the prognostic effect
of the systemic immune-inflammation index (Sll) in non-surgically
managed head and neck carcinoma patients who underwent
definitive radio(chemo)therapy.

Material and Method: Twenty four patients who were all treated
with radio(chemo)terapy with curative intent for head and neck
cancer (HNC) were included in the study. All patients were analyzed
in terms of age at diagnosis, gender, body mass index, stage,
radiotherapy dose/ fraction, chemotherapy (CT), pre-treatment
complete blood count parameters, the pre-treatment systemic
immune-inflammation index, local relapse, distant failure, overall
survival (0S), and disease-free survival (DFS).

Results: Sl index was observed to be higher in locally advanced
patients than in stage I/Il patients (p=0.004). In addition, as a result
of the evaluation made with ROC (receiver operating characteristic)
analysis, it was observed that the Sll index had a diagnostic value
in predicting locally advanced disease (AUC: 0.867, 95% Cl: 0.721-
1.00, p=0.002). DFS and OS rates were 79% and 90% at a median
follow-up of 9 months.

Conclusion: The systemic immune-inflammation index predicts
more advanced disease in non-surgically managed head and
neck cancer patients. It can be considered as a biomarker that can
contribute to the management of definitive radio(chemo)therapy.
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Amag: Cerrahi uygulanmayip definitif radyo(kemo)terapi ile tedavi
edilen bas boyun kanserli hastalarda sistemik immun —inflamasyon
indeksinin prognostik etkisinin arastiriimasidir.

Gereg ve Yontem: Kiratif yaklasimla radyo(kemo)terapi uygulanan
bas boyun kanseri tanili yirmi dort hasta calismaya dahil edilmistir.
Hastalar tani yasi, cinsiyet, vicut kitle indeksi, evre, radyoterapi doz/
fraksiyon verisi, uygulanan kemoterapiler, tedavi dncesi tam kan sayim
parametreleri, tedavi oncesi sistemik immun —inflamasyon indeksi,
lokal relaps, uzak hastalik, genel sagkalim (OS), and hastaliksiz sagkalim
(DFS) acisindan retrospektif olarak incelenmistir.

Bulgular: Sistemik immun —inflamasyon indeksinin lokal ileri
evre hastalarda, evre I/Il olan hastalara gore daha yuksek oldugu
gozlenmistir (p=0,004). Bununla birlikte yapilan ROC analiz sonucuna
gore sistemik immun —inflamasyon indeksinin lokal ileri evre hastalig
ongormede tanisal degeri oldugu belirlenmistir (AUC: 0,867, %95 Cl:
0,721-1,00, p=0,002). Medyan 9 aylik takip sonunda DFS ve OS orani
siraslyla %79 ve %90 olarak bulunmustur.

Sonug: Sistemik immun —inflamasyon indeksi cerrahi uygulanmadan
tedavi edilen bas boyun kanserli hastalarda lokal ileri evre hastalid
ongordiurmektedir.  Definitif radyo(kemo)terapi  yonetimine katki
saglayabilecek bir biyobelirteg olarak gézoninde bulundurulabilir.

Anahtar Kelimeler: Bas boyun kanseri, radyoterapi, sistemik immun-
inflamasyon indeksi
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INTRODUCTION

The head and neck region includes the upper aerodigestive
tract (oral cavity, paranasal sinuses, pharynx, larynx, cervical
esophagus), thyroid, associated lymph nodes, bone and soft
tissues. As with other cancers, there is increasing evidence
that inflammation is associated with prognosis in head and
neck cancers. Tumor cells also secrete various chemotactic
substances and invoke macrophages, secrete damage-related
molecular structures , activate neutrophils, and acidify the
tumor microenvironment and prepare the environment for
inflammatory responses.”?

The cancer-induced inflammatory response leads to changes
in peripheral blood neutrophils, lymphocytes, monocytes,
and platelets, and this can be used to predict survival rates
of patients with cancer. There have been many studies
investigating the effects of systemic inflammatory responses
such as neutrophil/lymphocyte ratio (NLR), platelet/
lymphocyte ratio (PLR) and monocyte/lymphocyte ratio
(MLR) on prognosis.®! Systemic immune-inflammation index
(Sll) is an inflammatory response marker calculated based on
absolute platelet, neutrophil, and lymphocyte counts. It shows
the patient's systemic immune stimulation level and immune
response level. Sll has been shown to have a prognostic effect
in different malignancies.**! It has also been observed to be
associated with decreased DFS and OS in different cancer
types. In this study, the importance of Sll in head and neck
cancers (HNC) treated with definitive radio(chemo)therapy
was examined.

MATERIAL AND METHOD

Study Population

Between February 2021 and August 2022, twenty four
patients who were all treated with radio(chemo)therapy with
curative intent for head and neck cancer were included in the
study. All patients were analyzed in terms of age at diagnosis,
gender, body mass index, stage, radiotherapy (RT) dose/
fraction, chemotherapy (CT), pre-treatment complete blood
count parameters, the pre-treatment systemic immune-
inflammation index, local relapse, distant failure, overall
survival, and progression-free survival. The tumors were staged
according to the American Joint Committee on Cancer (AJCC,
8" ed.,2017) TNM staging system.”? The patients were followed
up 1-3 times a week during the RT treatment, and enteral and/
or parenteral nutrition support was provided if necessary. The
systemic immune-inflammation index (Sll), was calculated as :
platelet count * neutrophil count/lymphocyte count. The study
was carried out with the permission of Istanbul Prof. Dr. Cemil
Tascioglu City Hospital. Ethics Committee (Date: 2023, Decision
No: E-48670771-514.99-210779036).

Statistical Analysis

The descriptive statistics of the numerical variables obtained
in the study are given as the median (range) value. The
descriptive statistics of the categorical variables are given

as numerical values and percentages. Data distribution was
assessed by the Kolmogorov-Smirnov test. In consideration of
the sample size, the non-normal distribution of variables was
assumed, and nonparametric tests were used for between-
group comparisons. So the categorical and numerical
variables were compared using the chi-square test and Mann-
Whitney U-test, respectively. Receiver operating characteristic
(ROC) curves were also used to analyze the Sl for predicting
the advanced stage (T3-T4) disease . Kaplan-Meier curves
were generated for overall survival (OS) and disease-free
survival (DFS) and significance was assessed using the log-
rank test . Statistical analyses were performed using SPSS 25
software (SPSS Inc., Chicago, IL, USA). A probability value of
p<0.05 was considered significant.

RESULTS

Patient Characteristics

The median age of the patients was 65,5. Median follow-up was
9 (range, 3-22) months. All of the patients had squamous cell
carcinoma histology and none of them had undergone surgical
treatment. 67% of the patients were node-positive patients, and
the incidence of N2-N3 disease was higher in patients aged 65
years and younger than those over 65 years of age (83% vs 25%
,p=0,004). The rate of locally advanced patients was 71% and S|
index was observed to be higher in locally advanced patients
than in Stage /Il patients (p=0.004). In addition, as a result of
the evaluation made with ROC analysis, it was observed that the
Sl index had a diagnostic value in predicting locally advanced
disease (AUC: 0.867, 95% Cl: 0.721-1.00, p=0.002) (Figure 1).
Curative RT was applied to all patients with intensity-modulated
radiotherapy (IMRT) and 79% of the patients received
concomitant chemotherapy. The baseline characteristics of the
patients are presented in Table 1.
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Figure 1. ROC analysis for the Sll index predicting locally advanced disease
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Table 1: Patient characteristics and basic statistical findings

Patients (n:24, %) / median (range)

Age 65.5 (32-82)
Gender
Female 4 (16.7%)
Male 20 (83.3%)
BMI (kg/m2) 24.2 (18.7-36.1)
Location 2 (8.4%)
Paranasal sinus 8(33.2%)
Nasopharynx Oropharynx 1 (4.2%)
Oral cavity 1 (4.2%)
Hypopharynx 1(4.2%)
Larynx 10 (41.6%)
Unknown primary 1(4.2%)
T stage
X 1 (4.2%)
| 5 (20.8%)
Il 8(33.3%)
] 6 (25%)
IV 4 (16.7%)
N stage
0 8(33.3%)
| 3(12.5%)
Il 7 (29.2%)
] 6 (25%)
Stage
| 5 (20.8%)
Il 2 (8.3%)
1l 6 (25%)
IVA 9 (37.5%)
IVB 2 (8.3%)
Radiotherapy (Gy) 70 (63-70)
Chemotherapy
Yes 19 (79.2%)
No 5 (20.8%)
Lymphocyte (x10%/uL) 1.62 (0.3-3.9)
Neutrophil (x10%/pL) 4.6(1.8-9.1)

Platelet (10%/L) 248 (133-374)

Oncological Results

After a median follow-up of 9 months, local recurrence
was observed in 12.5% of patients. Distant metastasis was
encountered three of the patients. Two patients died due
to disease-related reasons. DFS and OS rates were 79% and
90% at a median follow-up of 9 months (Figure 2-3).
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Figure 2. Kaplan-Meier plots of disease free survival.
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Figure 3. Kaplan-Meier plots of overall survival.

DISCUSSION

In different studies, it has been observed that Sl is a better
prognostic marker than other inflammation indices in many
cancer types.®' Also , most of the studies on head and neck
cancers are on patients who underwent surgical treatment.

Zhilin Li et al. retrospectively evaluated 147 patients who
underwent surgery for laryngeal cancer. They observed that
high SII was associated with advanced T stage (p<0.005),
locoregional recurrence (p<0.005), lower PFS (p<0.001) and
OS (p<0.001)."4

Kubota et al. retrospectively analyzed 183 patients with oral
cavity cancer diagnosis. Most of the patients in the study
were surgical patients and were evaluated in terms of SIl and
inflammation-based prognostic scores. Worse DFS results (p=
0.003) were observed in patients with higher Sll, and higher
Sll was also found to be an independent predictive factor on
OS (p=0.016).1"3

Ruiz-Ranz et al. retrospectively analyzed 348 patients who
underwent surgical treatment for oral cavity cancer. They
reported that patients with high SIl had a larger tumor
volume (p<0.001) and these patients were more advanced
stage (p=0.003).1"1

Cho et al. analyzed 269 patients who underwent surgical
treatment for oral cavity tumor.

74% of these patients underwent surgery for tongue cancer,
and 52% of them were stage 3-4. It was observed that patients
with high Sl had lower disease-specific survival and PFS rates
(p<0.05).0""]

In a multicenter retrospective analysis covering the years
2004-2018, Rizzo et al. examined 925 patients with a
diagnosis of HNC. All of the patients were surgical patients
and patients who underwent curative RT were excluded from
the study. Besides different systemic inflammatory response
parameters, SIl was also investigated in the study. Patients
were analyzed by dividing them into 3 groups according to
Sl value, and it was observed that OS and DFS decreased
significantly in the group with high SIlI value (p=0.013 and
p=0.003,respectively).®
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Lu et al. aimed to develop a nomogram on the prognostic
effect of different inflammation indices such as neutrophil-
to-lymphocyte ratio (NLR), platelet-to-lymphocyte ratio
(PLR), lymphocyte- to- monocyte ratio (LMR), and SlI in
predicting survival. For this purpose, 120 patients who
underwent primary surgery for tongue cancer were
analyzed. At the end of the study, it was observed that high
SIl was associated with tumor differentiation (P=0.011),
tumor size (P=0.002), tumor invasion depth (P=0.011) and
lymph node density (P=0.003). In the multivariate analysis,
it was observed that Sll had an independent prognostic
effect on DFS and OS.I"”

Wang et al. published a meta-analysis of 12 studies
involving 4369 patients to investigate the effect of SIl on
survival outcomes in patients with head and neck cancer
treated with different treatment modalities. Worse OS
results were observed in patients with high Sl (p<0.001). In
addition, when they looked at nasopharynx, larynx, and oral
cavity tumors separately, they again found that Sll elevation
was significantly associated with poor OS results (p=0.004,
p<0.001 ,and p<0.002, respectively) . It was also observed
that high Sl was associated with worse DFS and PFS results
(both p<0.001). In this meta-analysis, no relationship was
observed with tumor differentiation or gender, but it was
observed that SIl elevation was associated with more
advanced T stage (p<0.001) and lymphatic involvement
(p=0.002).1'8

All of the patients in our study were patients treated with
definitive radio(chemo)therapy . 71% of the patients are
stage 3-4 patients and 67% of them have lymph node
positivity. Similar to these studies, also, we observed that
high SlI predicted more advanced stage disease.

Wu-Chia Lo et al. studied 147 patients with oropharyngeal
cancer. 87% of this patient group is stage IV and all of them
are treated with chemoradiotherapy. It was observed that
SIl was an independent risk factor for death (p=0.011) and
patients with high Sl had lower OS (p<0.001).0'

Zeng et al. analyzed the data of 2169 patients from 6
studies conducted only on patients with nasopharyngeal
carcinoma between 2017-2021. It was observed that
patients with higher SlI values exhibited worse OS and PFS
results (HR=1.69, 95% Cl=1.36-2.09, P<0.001 and HR=1.60,
95% Cl=1.29-1.98, P<0.001, respectively).l2

CONCLUSION

Sll is a noninvasive, accessible and prognostically effective
marker in patients with head and neck cancer treated with
curative radio(chemo)therapy without surgery. A pre-
treatment SII elevation indicates more advanced disease
and may contribute to treatment management.
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