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Abstract Interleukin-18 (IL-18) is one of the immunomodu-
latory cytokines that plays an important role in cellular func-
tions against tumor development and progression. IL-18 (-
607) C/A and (-0137) G/C gene promoter polymorphisms and
their haplotypes variants are associated with risk of various
cancers. We evaluated a possible association of IL-18 (-607)
C/A and (-137) G/C gene promoter polymorphisms in the
susceptibility to oral squamous cell carcinoma (OSCC). A
total number of 272 patients with OSCC and 185 healthy
volunteers were genotyped for the IL-18 (-607) C/A and (-
137) G/C polymorphism. Polymorphism variants were exam-
ined by using tetra-primer amplification refractory mutation
system (T-ARMS). Genotype frequencies were evaluated by
chi-square test and odds ratio (OR) relative risk. IL-18 (-137)
G/C gene polymorphism was significantly associated with the
risk of OSCC as compared to healthy volunteers (genotype
GG vs GC: OR 2.238; 95 % CI 1.455-3.441; p= 0.0003 and
allele G vs C: OR 1.984; 95 % CI 1.335–2.947; p= 0.0007).
The genotype and allele frequencies of the IL-18 promoter -
607 C/A polymorphism in OSCC patients were not signifi-
cantly different than that in healthy controls (p>0.05). Our

results suggest that IL-18 -137 G/C polymorphism is signifi-
cantly associated with the progression of oral cancer but -607
C/A polymorphism is not associated with this.
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Introduction

Oral squamous cell carcinoma (OSCC) is the eighth most
common human malignancy worldwide, with more than
4,260,000 cases and ∼128,000 deaths every year [1, 2]. In
India, the incidence of oral cancer is 12.8/100,000 in men and
7.5/100,000 in women. Genetic alterations, smoking, and
heavy alcohol consumption influence the susceptibility to oral
oncogenesis [3]. Interleukin-18 is a pleiotropic proinflamma-
tory cytokine also known as interferon-γ-inducing factor. It is
a member of the interleukin-1 (IL-1) super family and is
produced by numerous immune and non-immune cells which
regulate both innate and adaptive immune responses [4, 5].
Interleukin-18 (IL-18) is a key regulator for the development
of oral cancer because of its modulation of cycle progression;
it also reduces cell viability and induces apoptosis. The ex-
pression and serum level of IL-18 have been reported to
increase in various cancers [6–8].

The human IL-18 gene is composed of six exons and five
introns located on chromosome 11q22.2–q22.3. Several sin-
gle nucleotide polymorphisms (SNPs) have been identified in
the promoter region of IL-18 gene, but have only two func-
tional gene polymorphisms -607A/C and -137G/C in its pro-
moter region [9]. The IL-18 -607 C to A transversion disrupts
a cyclic AMP (cAMP) protein-binding site, while -137 G to C
substitution abolishes a histone 4 transcription factor-1
(H4TF-1) nuclear factor-binding site. Individuals with habit
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of using tobacco (chewing and smoking) and alcohol are more
prone to develop oral cancer [10–13]. Several studies have
also reported that genetic polymorphisms are responsible for
the progression of oral cancer and other malignancy, such as
breast cancer [14–21]. However some studies have shown that
it is not associated with head and neck squamous cell carci-
noma [22, 23]. The purpose of this study is to investigate the
genetic variations at positions -607C/A and -137G/C of IL-18
and their interaction in patients with OSCC and healthy
controls.

Materials and methods

This case–control study was done on registered patients of
Gandhi Memorial and Associated Hospitals, King George’s
Medical University, Lucknow. Two hundred seventy two
OSCC patients and 185 controls were recruited from the
Department of Surgical Oncology. The selection criterion for
patients was their OSCC diagnosis that had been
histologically/pathologically confirmed. The calculated mean
age of cases was 47.67 (SD±12.67)years. The control group
comprised 185 healthy volunteers who visited with patients or
for the general health checkup in our medical university.
Inclusion criteria for controls were no evidence of any abnor-
mal growth suggestive of cancer in the individual and family
history of any types of cancer or other serious diseases. The
control group had a mean age of 43.1 (SD±8.31)years. In-
formed written consent was obtained from all subjects. Ethical
clearance was obtained following the guidelines set down by
the institute’s ethical committee. Clinical data, including dis-
ease stage and history of comorbid conditions (heart disease
including myocardial infarct, liver disease, kidney disease,
peripheral vascular disease, etc.) was extracted from the pa-
tients’ charts.

Blood collection and molecular analyses

Blood samples (4ml) were collected in EDTA tubes from both
cases and healthy controls and stored at −80 °C until DNA
extraction. Genomic DNA extraction from blood samples
were carried out using the salting out method [24]. Genotyp-
ing of IL-18 -607 (C/A) polymorphism was performed by
using tetra-primer amplification refractory mutation system
(T-ARMS) [25]. IL-18 (-607) C/A and (-137) G/C promoter
region SNP were analyzed by using genomic DNA isolated
from blood. The PCR was performed in a total volume of
20 μl consisting 40 ng genomic DNA, 1 picomole/primers at
concentration of 1×, 1× PCR master mixture. The amplifica-
tion was carried out by an initial denaturation at 94 °C for
5 min, followed by 35 cycles of 94 °C for 30 s, 56 °C for 30 s,
and 72 °C for 45 s, with a final extension of 72 °C for 5 min. In
each polymorphic position, a common reverse primer and two
sequence-specific forward primers were used. For the IL-18 (-
607) C/A promoter region-specific PCR, a common reverse
primer 5′-TAA CCT CAT TCA GGA CTT CC-3′ and two
sequence-specific forward primers 5′-GTT GCA GAA AGT
GTA AAA ATT ATT AC-3′ and 5′-GTT GCA GAA AGT
GTA AAA ATT ATT AA-3′ were used. An amplification
product of 196 bp was obtained. A control forward primer
5′-CTT TGC TAT CAT TCC AGG AA-3′ was used for
amplification of a 301 bp fragment covering the polymorphic
site (Table 1, Fig. 1). This product was provided as an internal
positive amplification control. For the IL-18 (-137) G/C pro-
moter region specific PCR, a common reverse primer 5′-AGG
AGGGCAAAATGCACTGG-3′ and two sequence-specific
forward primers 5′-CCC CAA CTT TTA CGG AAG AAA
AG-3′ and 5′-CCC CAA CTT TTA CGG AAG AAA AC-3′
were used to amplify a 261-bp product. A control forward
primer 5′-CCA ATA GGA CTG ATT ATT CCG CA-3′ was
used for amplification of 446-bp product (Table 1, Fig. 2).
This fragment served as an internal positive amplification

Table 1 Primer sequences and genotyping reaction conditions for the detection of IL-18 genes

Primer sequence Ta (°C) Product size (bp)

IL-18 (C -607 A) Reverse: 56 °C C: 196
A: 3015′-TAACCTCATTCAGGACTTCC-3′ (common)

Forward:
5′-GTTGCAGAAAGTGTAAAAATTATTAC-3′
5′-GTTGCAGAAAGTGTAAAAATTATTAA-3′
5′-CTTTGCTATCATTCCAGGAA-3′ (common)

IL-18 (G -137C) Reverse:
5′-AGGAGGGCAAAATGCACTGG-3′ (common)
Forward:
5′-CCCCAACTTTTACGGAAGAAAAG-3′
5′-CCCCAACTTTTACGGAAGAAAAC-3′
5′-CCAATAGGACTGATTATTCCGCA-3′ (common)

56 °C G:261
C:446

Ta, annealing temperature
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control covering the polymorphic site. Amplification products
were identified in all cases using 2 % agarose gel electropho-
resis. The specific products generated by PCR from homozy-
gous individuals consisted of only one DNA fragment and
those from heterozygous individuals consisted of two specific
DNA fragments. There were three genotypes named as AA,
AC, and CC at position -607, and three named GG, GC, and
CC at position -137 [18].

Statistical analysis

Demographic and clinical data between groups were com-
pared by chi-square test. IL-18 genotype and allele frequen-
cies of the OSCC patients were compared to the respective
frequencies of the control groups using the chi-square test.
Odds ratios (ORs) were calculated to estimate relative risk
conferred by a particular allele and genotype. ORs are given
with 95 % confidence interval (CI). P value was considered
significant at <0.05.

Results

Characteristics of the study population

The demographic profile of OSCC patients and healthy con-
trols are shown in (Table 2). The demographic profile included
gender, age, TNM staging of OSCC, and various habitual
risks which are known to be contributing factors in the pro-
gression of OSCC. Our study covered 272 OSCC cases,
including 219 males and 53 females, their ages ranging from
20 to 70 years and 185 healthy controls, including 142 males

and 43 females, their ages ranging from 20 to 70 years. In this
study, we observed that smoking and tobacco chewing are
significantly associated, while alcohol consumption is not
significantly associated with OSCC, as shown in Table 2.
The frequency of various tumor stage, tumor T status, lymph
node status, metastasis, and grades among the patients is
shown in Table 2. Stages I and II were present in 64.34 %
patients, whereas 35.66 % patients belonged to stages III and
IV. The other statuses of tumor were tumor T status (≤T2
71 %, >T2 29 %), lymph node status (N0 76.47 % and N1 +
N2 23.53 %), metastasis (M0 98.53 % and M1 1.47 %), and
cell differentiated grade (grade 1: 10.66 % and >grade 1:
89.34 %), as shown in Table 2.

The genotype and allele frequencies of IL-18 promoter

The genotype and allele frequencies of the IL-18 (-607) C/A
and (-137) G/C polymorphisms among the cases and controls
are shown in Table 3. The frequencies of the CC, CA, and AA
genotypes of IL-18 (-607) C/A were 29.04, 56.62, and
14.34 % in the study cases and were 35.14, 51.89, and
12.97 % in controls, respectively, and the frequencies of the
GG, GC, and CC genotypes of IL-18 (-137) G/C were 82.25,
18.75, and 0.00 % in the study cases and 65.65, 34.05, and
00 % in controls, respectively (Table 3). There were signifi-
cant differences in the genotype and allele frequencies of the
IL-18 (-137) G/C polymorphism between OSCC patients and
control groups. The difference between OSCC cases and
controls was statistically significant in heterozygous (GC)
and homozygous (GG) genotype (OR 2.238, 95 % CI
1.455–3.441, p=0.0003). C allele was significantly increased
as compared with the G allele (OR 1.984, 95 % CI 1.335–
2.947, p=0.0007) as shown in Table 3. However, genotype

Fig. 1 IL-18 -607 allele typing PCR-amplified product was 301 and 196 bp. Lane 1, 17 DNA ladder; lane 2–7 are heterozygous (CA); lane 8,11–16 are
homozygous (CC); and lane 9–10 are homozygous (AA) genotypes

Fig. 2 IL-18 -137 allele typing PCR-amplified product was 261 and 446 bp. Lane 1, 19 DNA ladder; lane 2–3, 5–6, 8–11, 1315–18 are homozygous
(GG); and lane 4, 7, 12, 14 are heterozygous (GC) genotypes
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Table 2 Demographic profile of
cases and controls

a Significant value

OSCC (n=272) Controls (n=185) p value

Age 47.67±12.67 43.1±8.31 <0.001a

Sex

Male 219 (80.51 %) 142 (76.76 %) 0.334
Female 53 (19.49 %) 43 (23.24 %)

Weight 55.86±8.50 57.78±7.58 <0.05a

Height 162.33±6.0 163.10±5.65 0.162

Smoking status

No 189 (69.49 %) 145 (78.38 %) 0.041a

Yes 83 (30.51 %) 40 (21.62 %)

Tobacco chewing status

No 105 (38.60 %) 97 (52.43 %) 0.004a

Yes 167 (61.40 %) 88 (47.57 %)

Alcohol consumption

No 234 (86.03) 164 (88.65 %) 0.47
Yes 38 (13.97 %) 21 (11.35 %)

Tumor stage

I + II 175 (64.34 %) –
III + IV 93 (35.66 %) –

Tumor T Status

≤T2 193 (71 %) –
>T2 79 (29 %) –

Lymph node status

N0 205 (76.47 %) –
N1 + N2 67 (23.53 %) –

Metastasis

M0 268 (98.53 %) –
M1 4 (1.47 %) –

Cell differentiated grade

Grade 1 29 (10.66 %) –
>Grade 1 243 (89.34 %) –

Table 3 The genotype and allele
frequencies of IL-18 promoters
genes polymorphisms in cases
and controls

a Significant

OSCC (n=272) Controls (n=185) OR (95 % CI) p value

IL-18 -607 C/A

Genotypes

CC 79 (29.04) 65 (35.14) – –

CA 154 (56.62) 96 (51.89) 0.7576 (0.5000–1.148) 0.2027

AA 39 (14.34) 24 (12.97) 0.7479 (0.4083–1.370) 0.3642

Alleles

C 312 (57.35) 226 (61.08) – –

A 232 (42.65) 144 (38.92) 0.8569 (0.6545–1.122) 0.2737

IL-18 -137 G/C

Genotypes

GG 221 (81.25) 122 (65.95) – –

GC 51 (18.75) 63 (34.05) 2.238 (1.455–3.441) 0.0003a

CC 0 (0.00) 0 – –

Alleles

G 493 (90.63) 307 (82.97) –

C 51 (9.37) 63 (17.03) 1.984 (1.335–2.947) 0.0007a
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and allele frequencies of the IL-18 (-607) C/A polymorphism
in OSCC patients were not significantly different from healthy
controls (p>0.05) as shown in Table 3.

Association between OSSC and genotypes
with environmental factors

This study also explored the possible association of environ-
mental risk factors with IL-18 (-607) A/C and (-137) G/C gene
polymorphisms on OSCC susceptibility. The genotype and
allele frequencies of the IL-18 (-137) G/C were statistically
significant (p<0.05) among subjects not exposed to suscepti-
ble environmental factors (nonsmoking, nontobacco, nonal-
coholic) and those exposed to these environmental factors
(smokers and tobacco chewing). However, IL-18 (-607) A/C
showed no significant (p>0.05) association of these environ-
mental factors with OSCC patients (Tables 4 and 5).

Association of genotypes with tumor stage/grade

We stratified the patients into two categories viz low-risk
OSCC and high-risk OSCC groups. Low OSCC group com-
prised of stage I + II, ≤T2, N0, M0, and grade 1 and high-risk
group comprised of patients with stage III + IV, >T2, N1 +N2,
M1, and >grade 1. Low-risk OSCC was taken as a reference.
There was no significant difference in between the genotype
distribution of the IL-18 (-607) A/C and (-137) G/C gene
polymorphism and tumor status (stage III + IV, >T2, N1 +
N2, M1, and >grade 1) as shown in Table 6.

Discussion

Accumulating evidence points out that IL-18, a pleiotropic
cytokine, enhances Th1 or Th2 immune response, depending
on its cytokine milieu and genetic background [26]. In the
presence of IL-12, IL-18 induces interferon-γ (IFN-γ) secre-
tion from natural killer (NK) cells and T cells, strongly acti-
vates the Th1 immune responses, which is considered to be an
essential cytokine in the host defense against tumor cells [27].
A recent study shows that the IL-18 is expressed in a biolog-
ically active form and regulates the immune response in
gastrointestinal tract, but lymph node and liver metastasis
are associated with neoplastic transformation during IL-18
decrease [26]. In contrast, IL-18 through vascular endothelial
growth factor, enhances the immune response stimulation
which increases the metastasis and tumor growth [27, 28]. In
both condition, it may influence the clinical outcome of cancer
patients [20, 29].

Cytokines play a complex role in malignant transformation
[30]. The proinflammatory cytokine IL-18 showed protective
effects against cancer [31–33]. Despite the conventional view

of IL-18 as an anticancer agent, recent data suggest a
procancerous activity for this multifunctional cytokine under
some conditions [31]. IL-18 is an interferon-γ inducing cyto-
kine produced during normal immune responses and cancers
[21, 34–36]. Several studies on the other cancer types found
that the IL-18 inhibited the angiogenesis and tumor suppres-
sion [21, 37–40]. Considering the above, the purpose of this
study was to investigate whether the IL-18 promoter (-607)
C/A and (-137) G/C genes polymorphism have any associa-
tion with risk for OSCC.

Several studies have shown that polymorphisms of cytokine
genes influence cytokine production, which may or may not be
associated with susceptibility to certain diseases [11–22, 25].
IL-18 promoter polymorphisms (-607 or -137) were signifi-
cantly associated with esophageal squamous cell carcinoma
and prostate cancer in Chinese populations, colorectal cancer
in a Greek population, ovarian cancer in native Hawaiians, and
breast cancer in Iranians [17–20, 23]. In contrast, there was no
significant association between IL-18 polymorphism and squa-
mous cell carcinoma of the head and neck in Iran and squa-
mous oral carcinoma in Greece [21, 22]. These discrepant
results may be explained by the dual effects of IL-18 on tumor
immune response or different tumor sites [22, 31]. In the
present study, we evaluated two SNPs at positions -607 (C/A)
and -137 (G/C) of IL-18 promoter in OSCC patients and
healthy controls. Finally, we observed a significant increase
in the GC genotypes and C allele at position -137 of the IL-18
gene in OSCC patients. There was no significant association of
-607 genotypes and alleles with these.

In our study, heterozygous genotype (GC) of IL-18 (-137)
G/C have shown 2.2 fold risk for OSCC which, further,
suggested a role of genetic variation in IL-18 (-137) G/C
promoter in the etiology of OSCC. Variant C allele of IL-18
(-137) was also associated with two fold risk for OSCC. This
result is supported by different studies in various cancers like
esophageal squamous cell carcinoma, prostate cancer, lung
cancer, cervical cancer, and bladder cancer [17, 18, 41–43].
However, some studies found no such association in case of
head and neck carcinoma, renal cell carcinoma, nasopharyn-
geal carcinoma, and recurrent spontaneous abortion [22,
44–46]. We observed that the IL-18 (-607) C/A genotype
and allele were not associated with risk of OSCC. This obser-
vation is supported by different other studies on various
cancers like oral cancer, head and neck carcinoma, esophageal
squamous cell carcinoma, breast cancer, renal cell carcinoma,
and recurrent spontaneous abortion [17, 21–23, 41, 44, 46].
Our result was inconsistent with other studies, which have
found significant association in the colorectal cancer and lung
cancer [41, 47].

The results of our study show that the IL-18 (-607) C/A
polymorphism does not independently confer risk to OSCC,
whereas (-137) G/C polymorphism significantly increased
risk to oral cancer. This result is supported by various studies
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Table 4 Analysis of genotype and allele frequencies of IL-18 (607A/C) and IL-18 (137G/C) genes polymorphisms in cases and controls among
individuals non-exposure to tobacco chewing, smoking, and alcohol

OSCC patients Controls OR (95 % CI) p value

Among nonsmoking status

IL-18 -607 C/A

Genotypes n=189 (%) n=145 (%)

CC 57 (30.16) 50 (34.49) –

CA 108 (57.14) 73 (50.34) 0.7706 (0.4758–1.248) 0.3246

AA 24 (12.7) 22 (15.17) 1.045 (0.5230–2.088) 0.9008

Alleles

C 222 (58.73) 173 (59.66) –

A 156 (41.27) 117 (40.44) 0.9624 (0.7049–1.314) 0.8716

IL-18 -137 G/C

Genotypes n=189 (%) n=145 (%)

GG 157 (83.07) 99 (68.28) –

GC 32 (16.93) 46 (31.72) 2.280 (1.360–3.822) 0.0024a

CC 00 00

Alleles

G 346 (91.53) 244 (84.14) –

C 32 (8.47) 46 (15.86) 2.038 (1.261–3.295) 0.0047a

Among nontobacco chewing status

IL-18 -607 C/A

Genotypes n=105 (%) n=97 (%)

CC 34 (32.38) 33 (34.02) –

CA 59 (56.19) 51 (52.58) 0.8906 (0.4847–1.636) 0.8272

AA 12 (11.43) 13 (13.40) 1.116 (0.4450–2.799) 0.8147

Alleles

C 127 (60.48) 117 (60.31) –

A 83 (39.52) 77 (39.69) 1.007 (0.6756–1.501) 0.9727

IL-18 -137 G/C

Genotypes n=105 (%) n=97 (%)

GG 23 (21.90) 70 (72.16) –

GC 82 (78.10) 27 (27.84) 0.1082 (0.05697–0.2054) <0.0001a

CC 00 00

Alleles

G 108 (51.43) 167 (86.08) –

C 82 (48.57) 27 (13.92) 0.2129 (0.1294–0.3503) <0.0001a

Among nonalcoholic status

IL-18 -607 C/A

Genotypes n=234 (%) n=164 (%)

CC 70 (29.91) 60 (36.59) –

CA 135 (57.69) 84 (51.22) 0.7259 (0.4677–1.127) 0.1875

AA 29 (12.4) 20 (12.19) 0.8046 (0.4133–1.660) 0.6370

Alleles

C 275 (58.76) 204 (61.20) –

A 193 (41.24) 124 (38.80) 0.8066 (0.6485–1.157) 0.3677

IL-18 -137 G/C

Genotypes n=234 (%) n=164 (%)

GG 194 (82.91) 107 (65.24) –

GC 41 (17.09) 57 (34.76) 2.521 (1.582–4.016) 0.0001a

CC 00 00

Alleles

G 429 (91.67) 271 (82.62) –

C 41 (8.33) 57 (17.38) 2.201 (1.43–3.381) 0.0004a

a Significant value
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Table 5 Analysis of genotype and allele frequencies of IL-18 (607A/C) and IL-18 (137G/C) genes polymorphisms in cases and controls among
individuals exposure to tobacco chewing, smoking, and alcohol

OSCC Controls OR (95 % CI) p value

Among smoking status

IL-18 -607 C/A

Genotypes n=83 (%) n=40 (%)

CC 22 (26.51) 14 (35.00) –

CA 46 (55.42) 24 (60.00) 0.8199 (0.3566–1.885) 0.7994

AA 15 (18.07) 2 (5.00) 0.2095 (0.04143–1.060) 0.0916

Alleles

C 90 (54.22) 42 (52.50) –

A 76 (55.78) 28 (47.50) 0.7895 (0.4476–1.393) 0.5004

IL-18 -137 G/C

Genotypes n=83 (%) n=40 (%)

GG 66 (79.52) 22 (55.00) –

GC 17 (20.48) 18 (45.00) 3.176 (1.399–7.213) 0.0091a

CC 00 00 – –

Alleles

G 149 (89.76) 62 (77.50) –

C 17 (10.24) 18 (22.50) 2.545 (1.231–5.260) 0.0171a

Among tobacco chewing status

IL-18 -607 C/A

Genotypes n=167 (%) n=88 (%)

CC 45 (26.95) 32 (36.36) –

CA 95 (56.89) 45 (51.14) 0.6661 (0.3746–1.185) 0.2154

AA 27 (16.16) 11 (12.50) 0.5729 (0.2486–1.320) 0.2671

Alleles

C 184 (55.09) 109 (61.93) –

A 149 (44.91) 67 (38.07) 0.8610 (0.5983–1.239) 0.4755

IL-18 -137 G/C

Genotypes n=167 (%) n=88 (%)

GG 139 (83.23) 53 (60.23) –

GC 28 (16.77) 35 (39.77) 3.278 (1.819–5.910) <0.0001a

CC 00 00 – –

Alleles

G 306 (91.62) 141 (80.11) –

C 28 (8.38) 35 (19.89) 2.713 (1.588–4.635) 0.0003a

Among alcoholic status

IL-18 -607 C/A

Genotypes n=38 (%) n=21 (%)

CC 9 (23.68) 5 (23.81) –

CA 20 (52.64) 12 (57.14) 1.080 (0.2923–3.991) 0.9081

AA 9 (23.68) 4 (19.05) 0.800 (0.1603–3.992) 0.7854

Alleles

C 38 (50.00) 22 (53.38) –

A 38 (50.00) 20 (46.62) 0.9091 (0.4275–1.933) 0.9558

IL-18 -137 G/C

Genotypes n=38 n=21

GG 31 (81.58) 16 (76.19) –

GC 7 (18.42) 5 (23.81) 0.6250 (0.1614–2.420) 0.7327

CC 00 00 – –

Alleles

G 69 (90.89) 37 (88.10) –

C 7 (9.11) 5 (11.90) 0.6757 (0.1960–2.329) 0.7552

a Significant value
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in different cancers like head and neck cancer and oral cancer
[4, 6, 7, 13]. In our study, IL-18 (-607) C/A and (-137) G/C
polymorphisms had no significant effect on tumor, lymph

node, metastasis, and grade stage in OSCC patients. Our result
was conflicting with other studies, which have found signifi-
cant association in the oral cancer and bladder cancer [13, 43].

Table 6 IL-18 (-607) C/A and
(-137) G/C gene polymorphisms
and tumor stage, tumor T status,
lymph node, metastasis, and tu-
mor grade in OSCC patients

Stage I + II n=175 (%) III + IV n=97 (%) OR (95 % CI) p value

IL-18 -607 C/A

CC 46 (26.29 %) 33 (34.03 %) –

CA 100 (57.14 %) 54 (55.66 %) 0.7527 (0.4315–1.313) 0.3210

AA 29 (16.57 %) 10 (10.31 %) 0.4807 (0.2061–1.121) 0.1055

IL-18 -137 G/C

GG 142 (81.14 %) 79 (81.44 %) –

GC 33 (18.86 %) 18 (18.56 %) 0.9804 (0.5186–1.854) 1.00

CC 00 00 – –

Tumor T status ≤T2 n=193 (%) >T2 n=79 (%) OR (95 % CI) p value

IL-18 -607 C/A

CC 54 (27.98 %) 25 (31.65 %) –

CA 109 (56.48 %) 45 (56.96 %) 0.8917 (0.4954–1.605) 0.7632

AA 30 (15.54 %) 09 (11.39 %) 0.6480 (0.2679–1.567) 0.3920

IL-18 -137 G/C

GG 160 (82.90 %) 64 (81.01 %) –

GC 33 (17.10 %) 15 (18.99 %) 1.136 (0.5781–2.234) 0.7278

CC 00 00 – –

Lymph node status N0 n=205 (%) N1 + N2 n=67 (%) OR (95 % CI) p value

IL-18 -607 C/A

CC 59 (28.78 %) 20 (29.85 %) –

CA 115 (56.10 %) 39 (58.21 %) 1.00 (0.5361–1.867) 1.00

AA 31 (15.12 %) 08 (11.94 %) 6.7613 (0.3009–1.926) 0.6497

IL-18 -137 G/C

GG 169 (82.44 %) 55 (82.10 %) –

GC 36 (17.56 %) 12 (17.90 %) 1.024 (0.498–2.106) 1.00

CC 00 00 – –

Metastasis M0 n=268 (%) M1 n=4 (%) OR (95 % CI) p value

IL-18 -607 C/A

CC 78 (29.11 %) 1 (25.00 %) –

CA 151 (56.34 %) 3 (75.00 %) 1.550 (0.1585–15.153) 1.00

AA 39 (14.55 %) 0 0.6624 (0.0263–16.649) 1.00

IL-18 -137 G/C

GG 218 (81.34 %) 3 (75.00 %) –

GC 50 (18.66 %) 1 (25.00 %) 1.453 (0.1480–14.273) 0.5664

CC 00 00 – –

Cell differentiated grade grade 1 n=29 (%) >grade 1 n=243 (%) OR (95 % CI) p value

IL-18 -607 C/A

CC 7 (24.14 %) 72 (29.63 %) –

CA 20 (68.97 %) 134 (55.14 %) 0.6514 (0.2629–1.614) 0.3956

AA 2 (6.90 %) 37 (15.23 %) 1.799 (0.355–9.099) 0.7159

IL-18 -137 G/C

GG 22 (75.76 %) 199 (81.89 %) –

GC 7 (25.24 %) 44 (18.11 %) 0.6949 (0.2794–1.729) 0.4515

CC 00 00 – –
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In conclusion, we have evaluated the association and clin-
ical significance of IL-18 in OSCC. Our results showed sig-
nificant association between IL-18 (-137) G/C gene polymor-
phism and OSCC. This polymorphism may be a factor that
increases the susceptibility to risk of OSCC as well as a
protective factor against progression of OSCC. Our results
did not indicate any significant association between IL-18 (-
607) C/A polymorphisms and the occurrence of OSCC. These
results suggest that the IL-18 gene may be contribute to an
inherited predisposition to OSCC, although additional studies
with larger sample sizes will be necessary to confirm our
findings.
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