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Abstract

Interleukin 6 (IL-6) has a potential to act as a biomarker for Head and 
Neck Squamous Cell Carcinoma (HNSCC). This study was conducted on30 
newly diagnosed histopathologically proven patients with HNSCC who were 
treated using standard chemoradiation and 30 age and sex matched healthy 
individuals. Serum levels of IL-6 were measured in the controls and in patients 
before and after 6 weeks of completion of treatment. All the patients presented 
in advanced stage disease (stage 3 and 4). The levels ofIL-6 were found to 
be statistically significantly increased in patients of HNSCC before treatment 
as compared to controls (p<0.0001) and significantly decreased in patients 
after treatment (p=0.001) though the difference between stage 3 and 4 patients 
was not statistically significant (p=0.298). Thus, IL-6 might help in diagnosis 
and monitoring of patients with HNSCC and in better understanding of the 
etiopathogenesis of the disease.
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Introduction
Non Communicable Diseases (NCDs) are the major challenge of 

the 21st century globally. Cancer is the leading cause of morbidity as 
well as mortality in general population. Out of all cancers, head and 
neck cancers rank as the sixth most common cancer worldwide and 
represent a serious challenge for the health community. The typical 
tumor is a Squamous Cell Carcinoma (SCC) with variable grade 
of differentiation (from well to undifferentiated) predominantly 
affecting males in their fifth to sixth decade of life [1,2].

Oncological treatment has advanced promisingly over the past 
decades. As per standard protocol, the patients are treated with 
surgery, Chemotherapy (CT), Radiotherapy (RT) or combination 
of these. Most suitable treatment modality for the patient is selected 
after the final diagnosis. The decision between RT and surgery may 
be taken on the factors including patient’s performance status, the 
expected degree of functional impairment with surgery, and choice 
of the patient and the physician [3]. In view of the role played by 
host immune system in the development of cancer, immune 
biomarkers may be of immense help in management of patients with 
cancer. 

Cytokines are small secreted proteins produced by cells having 
role in interactions and communications. It is a general name; other 
names are lymphokine, monokine, chemokine and interleukin 
[4]. Interleukin-6 (IL-6) is a multifunctional cytokine which plays 
an important role in a wide range of biologic activities in different 
types of cell including tumor cells. IL-6 is involved in the host 
immune defense mechanism as well as the modulation of growth 
and differentiation in various malignancies. These effects are 
mediated mainly by Signal Transducer and Transcription Activator 3 

(STAT3) [5]. Clinical studies have revealed that increased serum IL-6 
concentrations in patients are associated with advanced tumor stages 
of various cancers (multiple myeloma, non-small cell lung carcinoma, 
colorectal cancer, renal cell carcinoma, prostate cancer, breast cancer 
and ovarian cancer) and short survival in patients [6]. IL-6 is believed 
to promote growth of SCC by regulating a complex cytokine and 
protease network [5,6]. Therefore, this study was planned to evaluate 
the role of IL-6 in diagnosis, recurrence, prognosis and management 
of newly diagnosed histopathologically proven HNSCC patients by 
estimating the levels before and after treatment.

Materials and Methods
The study was conducted in Department of Biochemistry in 

collaboration with Regional Cancer Institute. The study enrolled30 
newly diagnosed histopathologically proven patients with HNSCC 
and 30 age and sex matched healthy individuals. This study was 
approved by the Ethics Committee of our institution. Informed 
written consent was taken from all the participants. Diagnosis of 
HNSCC was established with the help of detailed history, clinical 
examination, radiological and histopathological examination. Staging 
was done according to American Joint Committee on Cancer 2014 
criteria [7]. Written informed consent from the patients was collected 
to participate in the study and follow up nature of the study was 
also explained to the patients. Approval from Institutional Ethical 
committee was obtained for the research work. The pretreatment 
evaluation in all patients included complete history, general physical 
examination, and complete systemic examination. All the participants 
were subjected to anthropometric evaluation in the form of height 
and weight recording. Body Mass Index (BMI) was calculated using 
the formula weight/height and expressed as kg/m2. The assessment of 
general condition was done by using Karnofsky Performance Score 
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[8]. Hematological assessment was done by complete hemogram 
including hemoglobin. Radiological assessment included chest 
X-ray, X-ray of soft tissues of neck-lateral view and ultrasonography 
of abdomen and pelvis. Whenever clinically indicated, computed 
tomography scan of face and neck was done for accurate staging. 
All the patients were treated with the standard dose of radical 
external radiations (64 Gy/ 32 fractions for 6.2 weeks). Concomitant 
Carboplatin was also administered to late stage (III & IV) patients. 
Follow up of patients was done after 6 weeks of completion of 
treatment. Subjects with history of any chronic disease (renal, hepatic, 
endocrinal, malignancy) or who are on any medication/ supplements 
were excluded from the study. Pregnant and lactating females were 
also excluded.

Serum samples were analyzed for routine biochemical 
investigations (liver function tests, renal function tests, glucose and 
lactate dehydrogenase) and complete haemogram the same day and 
were stored at -200C for estimation of IL-6 in batches subsequently. 
Serum IL-6 levels were analyzed by Enzyme Linked Immunosorbent 
Assay (ELISA) method [9]. The data was compiled and analyzed using 
appropriate statistical methods using SPSS 25.0 statistical package. 
Quantitative data were expressed as mean ± standard deviation. 
Student’s paired t test was used to compare IL-6 levels before and 
after treatment.

Results
The mean age of controls was 54.63±8.07 years (43-72 years) 

and of cases 53.37±9.12 years (36-74 years) with a p value of 0.57. 
Out of 30 cases and 30 controls, majority i.e. 29 subjects were males 
and 1 was female. BMI was 20.07±3.36 Kg/m2 (14.23- 25.15 Kg/
m2) for controls and 19.13±2.87 Kg/m2 (13.02-28.46 Kg/m2) for 
cases (p=0.25).Among cases, 23 hailed from rural and 7 from urban 
background while among controls 20 belonged to rural and 10 from 
urban background. Site-wise and stage-wise distribution of HNSCC 
patients is given in (Tables 1 and 2) respectively. 

Eight patients presented with difficulty in swallowing, 8 had 
hoarseness of voice, 12 complained of pain in throat region and 2 
presented with swelling in the neck region. Personal habits posing as 
risk factors for HNSCC patients are presented in (Table 3). 

Both alcoholic and smoker 15(50%) 15(50%)

Fifty percent of patients had Karnofsky Performance Score of 70 
and 50% had score of 80. The levels of IL-6 in patients before (group 
A) and after treatment (group B) and in controls is presented in 
(Table 4). The difference in serum levels of IL-6 in stage 3 and stage 4 
was statistically not significant (p=0.298).

Discussion
In the present study, IL-6 levels were found to be statistically 

significantly increased in patients of HNSCC before treatment 
as compared to controls (p<0.0001) and significantly decreased 
in patients after treatment (p=0.001). As IL-6 is a pleiotropic 
inflammatory cytokine, its levels are observed to be raised, along 
with other immunological markers like IL-1, 8 and tumor necrosis 
factor-alpha, in malignant conditions of head and neck regionin 
which inflammation also plays a part [10]. Increased expression of 
IL-6 has been reported in HNSCC and that an environment rich in 

cytokines makes HNSCC cells more apt to invade and metastasize. 
IL-6 can also promote immune unresponsiveness and induce 
cachexia, both of which are observed in HNSCC patients who have 
a poor prognosis. Since patients with oral cavity carcinoma present 
at the later stages of the disease, it is expected that serum IL-6 levels 
increase with cancer stage. The increasing inflammation and lesion 
region would increase the serum IL-6 level [11]. Though, the IL-6 
levels were not found to be statistically significantly different between 
stage 3 and 4 patients in the present study, which may be attributed to 
small sample size and lack of early stage patients for comparison. IL-6 
can also trigger Signal Transduction and Activator of Transcription 
(STAT3) phosphorylation, which is associated with various human 
cancers and commonly suggests poor prognosis related to regulation 
of apoptosis and proliferative effects [12].

A very high percentage of patients were observed to be smokers, 
alcoholics and tobacco users in the present study. Smoked tobacco 
and alcohol are the major causative factors for head and neck cancers 
worldwide. The underlying carcinogenic mechanisms are not exactly 
clear although many have been proposed, the most important one 
being increased production of oxidative stress [13]. Ethanol is 
metabolized by epithelial cells and microflora into acetaldehyde, a 
known carcinogenic molecule [14]. High male preponderance of the 
disease may also be attributed to increased use of tobacco and alcohol 
in male population in Indian setting especially the rural background. 

Location of cancer in cases Number Percentage

Ca Larynx 11 36.7%

Ca Oropharynx 10 33.3%

Ca base of tongue 6 0.20%

Ca Tonsil 3 0.10%

Table 1: Site-wise distribution of HNSCC in cases.

Stage Number Percentage

Stage 4 11 36.7%

Stage 3 19 63.3%

Table 2: Stage-wise distribution of HNSCC in cases.

Risk factor Cases Controls

Smoker 28(93.3%) 25(83.2%)

Non Smoker 2(6.7%) 5(16.6%)

Alcoholic 20(66.7%) 15(50%)

Non Alcoholic 10(33.3%) 15(50%)

Tobacco User 25(83.3%) 10(33.3%)

Tobacco Non-user 5(16.6%) 20(66.7%)

Both Alcoholic and Smoker 15(50%) 15(50%)

Table 3: Risk factors (smoking, alcoholism and tobacco use) in HNSCC in cases 
and controls.

Parameter Mean ± SD Range

Group A 35.92 ± 6.08 pg/mL 8-152.83pg/mL

Group B 16.83 ± 2.81 pg/mL 2.83-62.17pg/mL

Group C 5.30 ± 0.27 pg/mL 2.34-8.81pg/mL

Table 4: Serum IL-6 levels in HNSCC patients before treatment (Group A), after 
treatment (Group B) and in controls (Group C).
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Our institute, being a tertiary care center, is the center of choice for 
the rural population due to lack of fully functional Radiotherapy 
department in other government hospitals of the state and services 
of private ones are not affordable for this population. This might be 
the reason behind majority of patients belonging to rural background 
rather than reflecting an increased incidence in this population. The 
lack of awareness and resources in this population might also have led 
to delayed diagnosis and presentation of patients in advanced stage 
of the disease.

The mechanism by which serum IL-6 contributes to or reflects 
cancer progression and biology is likely due to its dual effects on 
tumor initiation by paracrine or autocrine mechanisms and to its 
additional inhibitory effects on the immune response directed against 
the tumor. IL-6 inhibits dendritic cell differentiation, thus inducing 
immune tolerance of tumors and facilitating metastatic spread 
[15,16]. Though there are no patients in early stage (stage 1 and stage 
2) to compare with advanced stage, role of IL-6 in detection of disease 
severity cannot be commented upon. 

The limitations of the study mainly include small sample size, 
non-availability of early stage patients for comparison and non-
inclusion of other immune biomarkers. As HNSCC patients, if get 
diagnosed early, have high cure rates. In spite of these limitations, the 
findings of the study suggest that Il-6 may act as a potential valuable 
immune biomarker for the disease.

References
1. Jemal A, Bray F, Center MM, Ferlay J, Ward E, Forman D, et al. Global 

cancer statistics. CA Cancer J Clin. 2011; 61: 69–90.

2. Vigneswaran N, Williams MD. Epidemiologic trends in head and neck cancer 
and aids in diagnosis. Oral Maxillofac Surg Clin North Am. 2014; 26: 123–141. 

3. Atri R, Dhankhar R, Nair V, Kaushal V. Management of Radiation Induced 
Xerostomia in Head and Neck Cancers. J Oral Health Comm Dent. 2007; 
1: 33–39.

4. Pandya PH, Murray ME, Pollok KE, Renbarger JL. The Immune System in 
Cancer Pathogenesis: Potential Therapeutic Approaches. J Immunol Res. 
2016: 1–13.

5. Riedel F, Zaiss I, Herzog D, Götte K, Naim R, Hörmann K, et al. Serum 
levels of interleukin-6 in patients with primary head and neck squamous cell 
carcinoma. Anticancer Res. 2005; 25: 2761–2765.

6. Kumari N, Dwarakanath BS, Das A, Bhatt AN. Role of interleukin-6 in cancer 
progression and therapeutic resistance. Tumour Biol. 2016;  37: 11553–
11572.

7. Marur S, Forastiere AA. Head and neck cancer: changing epidemiology, 
diagnosis, and treatment. Mayo Clin Proc. 2008; 83: 489–501.

8. Péus D, Newcomb N, Hofer S. Appraisal of the Karnofsky Performance 
Status and proposal of a simple algorithmic system for its evaluation. BMC 
Med Inform Decis Mak. 2013; 13: 72. 

9. Wang L, Miyahira AK, Simons DL, Lu X, Chang AY, Wang C, et al. Lee. IL6 
Signaling in Peripheral Blood T Cells Predicts Clinical Outcome in Breast 
Cancer. Cancer Res. 2017; 77: 1119–1126.

10. Giannopoulou C, Kamma JJ, Mombelli A. Effect of inflammation, smoking 
and stress on gingival crevicular fluid cytokine level. J Clin Periodontol. 2003; 
30: 145–153.

11. Hamad AWR, Gaphor SM, Shawagfeh MT, Al-Talabani NG. Study of serum 
and salivary levels of proinflammatory cytokines, potential biomarkers in the 
diagnosis of oral squamous cell carcinoma. Acad J Cancer Res. 2011; 4: 
47–55. 

12. Lotfi A, Shahidi N, Bayazian G, Abdollahi FS, Estakhri R, Esfahani A, et 
al. Serum level of Interleukin-6 in patients with oral tongue squamous cell 
carcinoma. Iran J Otorhinolaryngol. 2015; 27: 207-2.11.

13. Gandini S, Botteri E, Iodice S. Tobacco smoking and cancer: a meta-analysis. 
Int J Cancer. 2008; 122: 155-164.

14. Turati F, Garavello W, Tramacere I. A meta-analysis of alcohol drinking and 
oral and pharyngeal cancers: results from subgroup analyses. Alcohol. 2013; 
48: 107-118.

15. Ara T, Declerck YA. Interleukin-6 in bone metastasis and cancer progression. 
Eur J Cancer. 2010; 46: 1223–1231. 

16. Masjedi A, Hashemi V, Farsangi MH, Ghalamfarsa G, Azizi G, Yousefi M, 
et al. The significant role of interleukin-6 and its signaling pathway in the 
immunopathogenesis and treatment of breast cancer. Biomed Pharmacother. 
2018; 108: 1415-1424. 

https://pubmed.ncbi.nlm.nih.gov/30207593/
https://pubmed.ncbi.nlm.nih.gov/30207593/
https://pubmed.ncbi.nlm.nih.gov/24794262/
https://pubmed.ncbi.nlm.nih.gov/24794262/
https://www.cancernetwork.com/view/management-xerostomia-related-radiotherapy-head-and-neck-cancer
https://www.cancernetwork.com/view/management-xerostomia-related-radiotherapy-head-and-neck-cancer
https://www.cancernetwork.com/view/management-xerostomia-related-radiotherapy-head-and-neck-cancer
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5220497/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5220497/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5220497/
https://pubmed.ncbi.nlm.nih.gov/16080523/
https://pubmed.ncbi.nlm.nih.gov/16080523/
https://pubmed.ncbi.nlm.nih.gov/16080523/
https://pubmed.ncbi.nlm.nih.gov/27260630/
https://pubmed.ncbi.nlm.nih.gov/27260630/
https://pubmed.ncbi.nlm.nih.gov/27260630/
https://pubmed.ncbi.nlm.nih.gov/18380996/
https://pubmed.ncbi.nlm.nih.gov/18380996/
https://pubmed.ncbi.nlm.nih.gov/23870327/
https://pubmed.ncbi.nlm.nih.gov/23870327/
https://pubmed.ncbi.nlm.nih.gov/23870327/
https://pubmed.ncbi.nlm.nih.gov/27879265/
https://pubmed.ncbi.nlm.nih.gov/27879265/
https://pubmed.ncbi.nlm.nih.gov/27879265/
https://pubmed.ncbi.nlm.nih.gov/12622857/#:~:text=CONCLUSIONS%3A The present data suggest,stress may have clinical consequences.
https://pubmed.ncbi.nlm.nih.gov/12622857/#:~:text=CONCLUSIONS%3A The present data suggest,stress may have clinical consequences.
https://pubmed.ncbi.nlm.nih.gov/12622857/#:~:text=CONCLUSIONS%3A The present data suggest,stress may have clinical consequences.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5489941/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5489941/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5489941/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5489941/
https://pubmed.ncbi.nlm.nih.gov/26082902/
https://pubmed.ncbi.nlm.nih.gov/26082902/
https://pubmed.ncbi.nlm.nih.gov/26082902/
https://pubmed.ncbi.nlm.nih.gov/17893872/
https://pubmed.ncbi.nlm.nih.gov/17893872/
https://pubmed.ncbi.nlm.nih.gov/22949102/
https://pubmed.ncbi.nlm.nih.gov/22949102/
https://pubmed.ncbi.nlm.nih.gov/22949102/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2917917/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2917917/
https://pubmed.ncbi.nlm.nih.gov/30372844/
https://pubmed.ncbi.nlm.nih.gov/30372844/
https://pubmed.ncbi.nlm.nih.gov/30372844/
https://pubmed.ncbi.nlm.nih.gov/30372844/

	Title
	Abstract
	Introduction
	Materials and Methods
	Results
	Discussion
	References
	Table 1
	Table 2
	Table 3
	Table 4

