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ABSTRACT 
 

The objective of this study was to systematically review the scientific literature on the relationship 
between the levels of Interleukin 8 (IL-8) and Oral Squamous Cell Carcinoma (OSCC). There have been 
numerous studies in recent years that have shown a potential for the levels of salivary or serum IL-8 to be used 
as a simple diagnostic medium to detect the presence of squamous cell carcinoma. In this study we 
electronically searched the PubMed index for relevant articles and tried to summarize them to make a concise 
text that would help researchers for future investigations in the field. 
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INTRODUCTION 
 

Interleukin 8 (IL-8) or CXCL8 as now it is known (1) is a potent chemoattractant molecule discovered in 
1987 (2-4).It is a proinflammatory, proangiogenic cytokine. The human chemokines are divided into 4 groups 
namely CXC, CC, CX3C and C, here C is NH2-terminal cystine and X is the intervening amino acid (1). Interleukin 
8 belongs to the CXC chemokine family. There are 2 cell surface G-protein coupled receptors for IL-8 namely 
CXCR1 and CXCR2 (5,6). Apart from its chemotactic function, IL-8 is now said to have a role in proliferation and 
metastasis of cancer cells (7). Elevated levels of IL-8 are found in cancer patients' serum as well as in non-
vascular extracellular fluids such as saliva, cyst fluid, CSF, urine etc.(7). 
 

Oral cancer is the eighth most common cancer in the world and one of the third most common 
cancers in South-Central Asia (8). Using smoking and smokeless tobacco, betel nut and betel quid as well as 
alcohol consumption are contributing factors (9-13). In this study we tried to take a review of the scientific 
literature regarding the relationship between the levels of Interleukin 8 and oral squamous cell carcinoma 
(OSCC). 
 

METHOD 
 

We searched the PubMed index with the combinations of terms “IL 8” or “Interleukin 8” and “oral 
squamous cell carcinoma” or “OSCC” or “head and neck squamous cell carcinoma” or “HNSCC”. There were 
total 425 search results obtained. After excluding duplicates and refining the results, 32 relevant articles were 
selected. Out of those, 25 full text PDFs were accessible and were used for this review. Table-1 shows the 
search queries used in the advanced search of PubMed and the number of results thus obtained- 
 

Table-1 
 

Search Query Number of Results 

IL8 AND Oral squamous cell carcinoma 77 -17 results out of 77 were relevant. 16 selected 1 was in 
Chinese thus omitted. 

Interleukin 8 AND Oral squamous cell 
carcinoma 

57 -14 results out of 57 were relevant (including one in Chinese) 
all included in the above results. 

Interleukin 8 AND OSCC 22 -10 results out of 22 were relevant (including one in Chinese) 
all included in the above results. 

IL 8 AND OSCC 30 -14 results out of 30 were relevant. 1 selected, rest included in 
the above results. 

IL 8 AND HNSCC 52 -9 results out of 52 were relevant. 5 selected, rest included in 
the above results. 

Interleukin 8 AND HNSCC  36 -5 results out of 36 were relevant, all included in the above 
results. 

Interleukin 8 AND head and neck 
squamous cell carcinoma  

60 -11 results out of 60 were relevant 4 selected, rest included in 
the above results. 

IL 8 AND head and neck squamous cell 
carcinoma  

91 -20 results out of 91 were relevant. 6 selected, rest included in 
the above results. 

 
No statistical analysis was conducted. 
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Review of the Literature 
 

Oral squamous cell carcinoma still has high mortality and morbidity rates (14) despite of the 
improvements in the surgical and medical treatments. Normally OSCCs are diagnosed by the biopsy of the 
lesion. It is a time consuming and labor intensive procedure which needs specialized personnel in the field of 
pathology. It also requires patient cooperation and hence is not appropriate for community based screening 
procedures. All the following studies aim at finding a salivary (or serum) biomarker which will diagnose OSCC 
at its early stages or even predict the cancer in high risk groups so as to start preventive treatment leading to a 
better prognosis. 
 

Initial evidence of relationship between elevated levels of IL-8 in the saliva of OSCC patients was given 
by St John et al in 2004 (15). They investigated the levels of IL-6 and IL-8 in the saliva and serum of OSCC 
patients. They selected T1 and T2 stage oral or oropharyngeal squamous cell carcinoma cases. Reverse 
Transcription-Polymerase Chain Reaction analysis (RT-PCR) was used for measuring IL-6 and IL-8 expression at 
messenger RNA (mRNA). Enzyme Linked Immunosorbent Assay (ELISA) was used for measuring IL-6 and IL-8 
protein levels in saliva and serum of cases and controls. The results indicated that IL-6 levels in the serum and 
IL-8 levels in the saliva of cases were significantly higher than the respective levels of controls. They went a 
step further towards establishing saliva as a diagnostic medium by conducting sensitivity and specificity tests 
on the results. The combination of IL-6 in serum (threshold value greater than 0pg/ml) and IL-8 in saliva 
(threshold value greater than 600 pg/ml) gave sensitivity of 99% and specificity of 90%. 
 

As the above study was done in the United States the results were specific for the American 
population. To determine whether the conclusion was consistent in other ethnic groups a similar study was 
conducted in the Serbian population by Brinkmann et al (16). They included T1, T2 as well as T3, T4 cases of 
OSCC and studied the salivary levels of 6 mRNA markers namely IL-1β, IL-8, SAT1, S100P, DUSP1, OAZ1 and 3 
salivary protein markers- IL-1, IL-8, M2BP in them. They concluded that the levels of all 3 protein markers and 
4 of the transcriptomic markers were raised in the OSCC patients and were statistically significant. This 
demonstrated that the previously found salivary biomarkers in the American population were valid in a 
different cohort and probably independent of ethnicity. They also concluded that rather than a single 
biomarker, the combination of certain biomarkers has a higher sensitivity and specificity towards detecting 
OSCC. A study by Elashoff et al (17) established the validity of 7 mRNA markers (IL-8, SAT, IL-1β, OAZ1, H3F3A, 
DUSP, S100P) and 3 protein markers (IL-8, IL-1β and M2BP) in the saliva of OSCC patients across 5 different 
cohorts. 395 subjects were investigated based on a case control design in 2 separate laboratories. The study 
showed the consistency of these biomarkers in 5 cohorts as well as their validity and reproducibility when 
tested in an outside reference laboratory. 
 

This conclusion led to the derivation that in order to clinically use saliva for detection of cancer, it was 
necessary to be as effective in multiplex assays as in single-plex assays. To determine this efficacy, Arellano-
Garcia et al (18) compared the Luminex Multianalyte Profiling (xMAP) technology for measurement of salivary 
proteins (multiplex) with single-plex ELISA. They concluded that both were equally effective in determining the 
levels of cytokines (IL-1β and IL-8) in the saliva of OSCC patients and controls. 
 

Gokhale et al (19) studied the levels of IL-8, Vascular Endothelial Growth Factor (VEGF) and Epidermal 
Growth Factor Receptor (EGFR) in the serum of patients of head and neck squamous cell carcinoma. The 
subjects were divided into 6 groups- normal controls, stage I/II newly detected disease, stage III/IV newly 
detected disease, regional or local recurrence, metastasis and irradiated controls. There were no statistically 
significant differences between the serum IL-8 levels of normal controls and those of newly diagnose disease 
cases (either early or late stages).  We can see that these results are consistent with those of St John et al (15). 
There was significant difference in the serum levels of IL-8 in recurrence and metastasis cases as compared to 
normal controls. Levels of VEGF and EGFR showed no statistically significant differences between normal 
controls against all other categories of cases. Another study having a partial concurrency to the above was 
conducted by Katakura et al [20] in 2007. This study demonstrated elevated levels of IL-6 and IL-8 in the saliva 
of OSCC cases as compared to healthy controls, although the values of IL-8 detected were not statistically 
significant, as found by the earlier researchers (15-17), instead those of IL-6 were found to be statistically 
significant. This study was conducted in Tokyo, Japan giving another example of how the biomarkers are valid 
across different continents irrespective of the ethnicity. Katakura et al also detected raised levels of IL-1β and 
osteopontin in the saliva of OSCC patients but these too were not statistically significant (20). 
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Korostoff et al (21) studied tongue squamous cell carcinoma (TSCC) particularly as it has poorer 
prognosis than similar stage lesions at other sites (22). Tongue is also the most common site for oral and 
oropharyngeal squamous cell carcinomas, constituting around 41% (23). Grossly, TSCC can be divided into 
exophytic and endophytic types. Exophytic tumors are usually papillary growths on a broad base or a narrow 
stalk whereas endophytic tumors are deep infiltrating and ulcerative (24,25). Korostoff and associates 
hypothesized that the levels of cancer related cytokines should be higher for a more invasive tumor, proposing 
that they will be higher in endophytic TSCC tumors than in exophytic. Cytokines studied were IL-1ɑ, -6, -8, 
VEGF and TNF-ɑ. They had 2 groups in cases- exophytic and endophytic TSCC and 4 groups within controls- 
healthy, smoking, drinking, smoking-and-drinking controls. They used ELISA to determine the salivary cytokine 
levels. Levels of Il-1ɑ, IL-8, VEGF and TNF-ɑ were raised in endophytic TSCC as compare to all other groups. 
Values of IL-6 were raised for exophytic and endophytic TSCC than in controls. All high risk controls had 
significantly higher levels of IL-8 than the healthy controls. The above results led to the conclusion that 
proinflammatory cytokine levels have a direct correlation with increased disease severity and patient 
mortality. Particularly IL-8 was shown to be important as its elevated levels in high risk groups would help in 
early detection and prevention of the disease and it also has a potential to detect recurrence [22], leading to a 
better prognosis. 
 

Christofakis et al (26) studied the role of CXCL8 (or IL-8) in the growth of head and neck squamous cell 
carcinoma and motility of cancerous cells. Their aim was to determine if IL-8 can be targeted during treatment 
so as to limit the tumor growth and metastasis. They studied two cell lines, one from a primary tumor site of 
tongue squamous cell carcinoma and another from its synchronous nodal metastasis. They determined the 
presence and levels of IL-8 through Western Blot and quantitative real-time PCR (qRT-PCR). They also 
conducted proliferation, migration and invasion assays to investigate the effect of IL-8 on these aspects of 
tumor growth. They concluded that IL-8 expression was elevated in both the cell lines, leading to increased 
proliferation and cell motility. Further to limit the same they targeted IL-8 with shRNA plasmid, 
downregulating IL-8 expression upto 60%. The cells in which IL-8 was repressed by shRNA showed decreased 
rate of growth and migration. They reported that IL-8 regulates tumor cell growth and migration and can be 
studied in future as a target for therapeutic interventions. They have previously reported that CXCL5 has an 
important role in tumorigenesis and its inhibition affects tumor proliferation and motility (27). 
 

Linkov et al (28) proposed that multiplexed profiling, using an expanded panel of biomarker would be 
more accurate in diagnosing cancer as compared to measuring a single cytokine. They considered total 60 
serum biomarkers initially, from which they narrowed down 25 with the highest diagnostic powers. Those 25 
included IL-8 along with other cytokines, chemokines and other tumor markers like matrix metalloproteinases, 
IFN-ɑ, IFN-γ, IL-7, IL-17, vascular cell adhesion molecule, granulocyte colony-stimulating factor etc among 
others. LabMAP technology was used to analyze multiple biomarkers simultaneously. They concluded that in 
combination, these 25 biomarkers gave high sensitivity and specificity to identify HNSCC, classifying 92% of 
patients correctly. 
 

Chen, Z., et al (29) also studied head and neck squamous cell carcinoma. Their aim was to determine 
the levels of proinflammatory and proangiogenic cytokines in HNSCC cell culture supernatants of University of 
Michigan Squamous Cell Carcinoma (UM-SCC) cell lines and to find if these cytokines are also expressed in 
tumor environment or tissue specimen and systemically in HNSCC patients. ELISA was used for the former and 
immunohistochemistry for the later. The UM-SCC cell lines were developed from patients who had squamous 
cell carcinoma of base of the tongue, tonsil, hypopharynx and floor of the mouth. The patients from which the 
primary SCC cell lines, tissue specimen and serum were obtained had HNSCC associated with nasopharynx, 
lateral tongue, retromolar trigone, supraglottis, base of the tongue, tonsil, maxillary sinus and pyriform sinus. 
14 cytokines were taken into consideration including but not limited to IL-1ɑ, IL-1β, IL-6, IL-8, Tumor Necrosis 
Factor (TNF)-ɑ, Granulocyte-Macrophage Colony-Stimulating Factor (GM-CSF), Vascular Endothelial Growth 
Factor (VEGF), and basic Fibroblast Growth Factor (FGF). The UM-SCC cell culture supernatants and the tumor 
micro environment showed the presence of IL-1ɑ, IL-6, IL-8, GM-CSF and VEGF. The same cytokines were also 
raised in the serum of the HNSCC patients thus concluding that the levels of proinflammatory and 
proangiogenic cytokines are raised in cell culture supernatants as well as in situ and systemically in patients. 
 

Pries, R., et al (30) analyzed the permanent cell lines of head and neck squamous cell carcinoma to 
define the levels of cytokines IL-4, IL-6, IL-8 and IL-10 in the absence of immune cells. They used 4 different 
permanent HNSCC cell lines- NHY, ANT-1, PCI-1 and PCI-13. The above mentioned cytokines were measured 
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using Bio-Plex Cytokine Assay. The study revealed that IL-6 and IL-8 were secreted in the greatest amounts by 
all cell lines. IL-4 was detected in very low levels by all cell lines and no significant levels of IL-10 could be 
detected in any of the supernatants. The solid squamous cell carcinoma tumors are commonly infiltrated by 
immune cells hence it is important to differentiate between cytokines secreted directly by the tumor cells and 
those secreted by tumor triggered immune cells (31-33). 
 

The relationship between clinicopathological features of head and neck squamous cell carcinoma, the 
serum levels of certain cytokines as well as telomerase expression by peripheral blood mononuclear cells 
(PBMCs) of the patients was studied by Hong, D. Y., et al (34). They also tried to relate these to the survival of 
the cases. IL-6, IL-8, Vascular Endothelial Growth Factor (VEGF); Hepatocyte Growth Factor (HGF) and Matrix 
Metalloproteinase (MMP)-9 were the cytokines studied. They found a positive correlation between higher 
telomerase expression and clinical presence of lymph node metastasis with an advanced stage III or stage IV 
lesion. There was no apparent relationship between the levels of IL-6, IL-8, HGF and the clinical stage of the 
disease. However, T3 and T4 lesions with lymph node metastasis showed significantly higher levels of VEGF. As 
it can be deduced, raised level of VEGF was also related to higher telomerase expression. 
 

Allen Clint et al (35) conducted a prospective study. They studied patients of oropharyngeal squamous 
cell carcinoma before treatment (baseline) and then after every 3 months during the first year of undergoing 
chemoradiation therapy. Serum samples were taken from 30 patients with locally advanced stage III or IV 
lesions and the biomarkers considered were IL-6, IL-8, Vascular Endothelial Growth Factor (VEGF), Hepatocyte 
Growth Factor (HGF) and Growth-Related Oncogene-1 (GRO-1). These biomarkers functionally affect the 
pathogenicity of HNSCC29 and therefore were chosen to be investigated. They evaluated the relationship 
between the stages of HNSCC, the longitudinal changes in the levels of these cytokines and correlated it with 
the smoking status of the patients. They concluded that increased levels of 3 or more of the NF-κB modulated 
factors was indeed associated with the disease progression and decreased survival. Research also suggests 
that inhibition of these cytokines can inhibit tumorigenesis of xenografts in immunodeficient mice (36,37). 
 

Rhodus et al (38) in 2005 included cases of oral premalignant lesions in their research, comparing the 
salivary levels of NF-κB- dependent cytokines in the premalignant cases with those of OSCC cases and controls. 
The cytokines studied were Tumor Necrosis Factor-alpha (TNF-ɑ), Interleukin-1 (IL-1), Interleukin-6 (IL-6), and 
interleukin-8 (IL-8). Their results showed that the levels of these cytokines were significantly elevated in the 
oral premalignant lesion cases as compared to controls. Similarly, there were significant differences in the 
cytokine levels in the saliva of OSCC cases as compared to the premalignant lesion cases. A similar study was 
carried out by Punyani et al (39) recently; studying the salivary IL-8 levels in OSCC cases, oral premalignant 
lesion patients and healthy controls. Their results were similar to the above showing statistically significant 
increase in the IL-8 levels of OSCC patients as compared to cases of oral premalignant lesions and healthy 
controls. 
 

SahebJamee et al (40) conducted a study similar to that conducted by Rhodus et al (38) in 2005, 
comparing the salivary concentrations of TNF-ɑ, IL-1ɑ, IL-6, and IL-8 in OSCC patients with controls, difference 
being that they did not have a group of oral premalignant lesion cases. Their results though were different 
from others. When subjected to ELISA the samples showed elevated levels of IL-6 which were statistically 
significant as compared to controls. As opposed to this the levels of TNF-ɑ, IL-1ɑ and IL-8 were raised in the 
controls as compared to the cases but the difference was not statistically significant. It should be noted that 
the controls in this study were matched not only by age and sex but also by their gingival conditions using the 
Modified Gingival Index unlike other studies. 
 

CONCLUSION 
 

Saliva is said to be the mirror of the body. It is an accessible medium representing the changes taking 
place during disease. It can help overcome one of the hurdles in clinical diagnosis which is the need of easy 
sampling with minimum discomfort to the patient (41). Future research is required to determine the threshold 
values of these biomarkers above which OSCC can be diagnosed with certainty. Another avenue for future 
research is to determine whether a single biomarker is accurate enough to diagnose cancer or a combination 
of various biomarkers is required (16). Also, studies at different stages of the disease, before and after 
treatment or in recurrent cases are needed to understand the behavior of biomarkers (34). Large multi-
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institutional studies are needed so as to use saliva or serum clinically to diagnose oral squamous cell carcinoma 
(42). 
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