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ABSTRACT

Background: Chemerin is a multifunctional protein that plays a role in immunological function,
chemotaxis, energy metabolism, and basic cell activities. Chemerin dysregulation confributes
significantly to tumor angiogenesis and disease progression. The study aimed to assess salivary
chemerin levels in Oral squamous cell carcinoma (OSCC) patfients with/without chronic
periodontitis, as well as, investigate the relationship between chemerin levels and OSCC stages.

Methods: This case-control study was conducted at the Dental OPD of Ziauddin University Hospital
and Liaquat National Hospital Karachi Pakistan from January 2020-2021. A total of n=60 participants,
15 each of OSCC with and without periodontitis and 15 controls of periodontitis alone and 15 healthy
controls were included in the study. The salivary levels of chemerin were measured by ELISA. The
mean salivary chemerin level was compared using Kruskal-Wallis's fest among the stages, sites and
grades of OSCC. A p-value <0.05 was considered statistically significant.

Results: The mean age of study participants was estimated as 43.42+13.19 years (range: 20-60 years).
The mean salivary chemerin levels in OSCC were highest in the late stages; 18.88+£8.8 ng/ml in stage
I and 17.63+5.09 ng/ml in stage IV. A stafistically significant difference was observed in mean
salivary chemerin levels concerning the stage of OCSS (p=0.025). Furthermore, periodontal status
was stafistically associated with the site of the tumor (p<0.05).

Conclusion: In OSCC and periodontitis, salivary chemerin levels were shown to be higher compared
to healthy controls (p=0.025). Therefore, it can be utilized as a new therapeutic target for detecting
fumorigenesis.
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INTRODUCTION

Oral Squamous Cell Carcinoma (OSCC) is the most
frequent cancer in the world, with more than 0.5
million new cases identified each year with the worst
prognosis'. Despite recent advancements in cancer
prevention and freatment measures, OSCC has a
five-year survival rate of 50-62% 23. Tobacco
(chewable and smoking), alcohol, and poor oral
hygiene, which leads to periodontitis, which
promotes oncogenesis and the formation of oral
cancer, are the most prevalent risk factors for
OSCC45,

Emerging data and literature also suggest a very
strong association between oral cancer and
periodontitis, with chronic inflammation being a key
confributory component in both diseases®. Chronic
periodontitis is characterized by chronic inflammation
in which microorganisms activate a variety of host
cells, including neutrophils, monocytes, macrophages,
lymphocytes, epithelial cells, and fibroblasts, to
produce reactive nitrogen and oxygen species,
metabolites, and matrix metalloproteinase capable of
inducing DNA damage in epithelial cells; and second-
ly, fo produce cytokines, chemokines, and growth
factors that can provide an atmosphere conducive to
survival, proliferation and migration of cells, angiogen-
esis, and inhibition of apoptosis leading fowards
carcinogenesis’.

Recently, it has been reported that a few adipokines
including chemerin, released from adipose fissue
and the defense cellsin the fissue are involved in the
inflammatory regulation and response®. Moreover,
increased salivary chemerin levels of patients suffer-
ing from periodontitis were reported, which could
be linked to the destruction of periodontal tissues’.
Chemerin, a multifaceted protfein, has roles in
immune function, chemotaxis, energy metabolism
along with fundamental cell processes™. It is
involved in the regulation of fumor necrosis
factor-alpha (TNF-a) and interleukin-1B (IL-1B) &.
Interestingly, many kinds of cancer have unregulat-
ed chemerin expression, according fo the literature.
Chemerin levels were shown to be higher in individu-
als with colon cancer'!, stomach cancer'?, and
grade llI/IV gliomas'®. Further, in the study by Wang
et al., the protein and chemerin mRNA overexpres-
sion was correlated with fumorigenesis and poor
progression in tongue squamous cell carcinoma'.
Hence, this evidence showed that the deregulation
of chemerin levels plays a significant part in tumor
angiogenesis and disease progression'®.

Unfortunately, there is a huge gap in the current
Pakistani literature regarding the predictive role of
salivary chemerin in OSSC and periodontitis. Salivary
chemerin is a reliable and cost-effective biomarker
for the diagnosis and screening of high-risk
individuals. Moreover, since tobacco and alcohol
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are commonly aftributed to causing OSCC, there is
a worrisome frend of incidence of oral cancer in
patients who have never used these etiological
factors (fobacco and alcohol), suggesting the
presence of other risk factors causing fumor
formation. Epidemiologic evidence supports the
underlying role of periodontal disease causing the
risk of OSCC via the immune inflammatory pathway.
Hence, by investigating the levels of an
inflammatory biomarker in OSCC patients and
healthy controls, we will be able to define cut-off
values for high-risk people. Therefore, this research
aimed to study the expression of salivary chemerinin
OSCC patients with  and  without chronic
periodontitis and to find the association between
chemerin levels and various stages of OSCC.

METHODS

It was a case-control study conducted at the Dental
OPD of Ziauddin University Hospital and the Dental
OPD of Liaquat National Hospital Karachi Pakistan
for one year. The sample size was calculated on
OpenEpi (software) at 95% confidence level and
80% power of the test, by taking statistics of mean
salivary chemerin level for the OSCC group as 13.19
+ 3.75 ng/ml and Control group as 3.06 + 0.69 ng/ml
were taken'®. The total sample size calculated was
40, which was increased to 60 for more statistically
relevant results i.e., thirty in cases and thirty in
controls (15 cases of OSCC with periodontifis, 15
cases of OSCC without periodontitis, 15 conftrols of
periodontitis alone along with15 healthy controls
were included in the study). Inclusion criteria for
cases involved male and female patients between
20 fo 60 years of age. Unfreated OSCC, all stages,
based on clinical examination and confirmed by
histopathologist and OSCC patients with and
without periodontitis were included, whereas male
and female patients in the 20 to 60 years of age
group and individuals with and without periodontitis
were recruited to meet the inclusion criteria for
disease-free confrols. Exclusion criteria for cases and
disease-free confrols involved patients having
chronic inflammatory systemic diseases or with a
history of (prior) malignancy, autoimmune diseases,
immunodeficiency-associated disorders and hepa-
titis. Patients who had prior treatment in the form of
chemo- and radiotherapy, alternative medicine, or
surgery for a prior malignancy, obese patients and
present or former user of any kind of tobacco prod-
ucts.

Ethical approval was obtained from the Ethics Review
Committee of Ziauddin University. Informed consent
was obtained from each participant of the study.
Proforma and questionnaire having information on
demographic profile and variables like age, gender
and characteristics of OSCC determined by the
biopsy report were filled by the principal investigator.
An assessment of periodontitis was performed. Whole
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un-stimulated saliva (WUS) was collected using
standard ftechniques'. Samples were centrifuged for
thirty minutes at 1,000xg. The supernatant was collect-
ed and assayed immediately, or stored in an aliquot at
-80 °C for use later. The salivary levels of chemerin were
measured for both groups, using the (SEA945Hu)
Human Chemerin ELISA, Cloud Clone Corp. USA. The
kit is a sandwich enzyme immunoassay for quantita-
tive measurement (in vitro) of chemerin in human
plasma, serum, cell lysates, tissue homogenates, cell
culture supernatant as well as other, biological fluids.
During the reagent preparation samples were kept at
room temperature 18-25 °C and diluted standards
were prepared at different concentrations such as
10ng/mL, 5ng/mL, 2.5ng/mL, 1.25ng/mL, 0.625ng/mL,
0.312ng/mL and 0.156ng/mL. The detection range
was 0.156-10ng/mlL.

SPSS software version 23 was used for the analysis of
data. The normality of the numeric data was
assessed using the Shapiro-Wilk test. The p-value of
the Shapiro-Wilk Test greater than 0.05 showed that
the data was normally distributed. The numeric
variables i.e., age and salivary chemerin levels were
presented as mean and SD or median and
interquartile range. The categorical variables i.e.,
gender, site, stage and grade of ftumor were

presented as frequency and percentage. The
distribution of salivary chemerin level was non-para-
metric among the patients with OSCC therefore, the
mean of salivary chemerin level was compared
using Kruskal-Wallis's test among the stages, sites
and grades of OSCC. Fisher's exact test was applied
for comparison of the site of the tumor with stage,
grade of tumor and periodontal status. A p-value <
0.05 was considered statistically significant.

RESULTS

A total of 60 patients were included in the study. The
overall mean age of study participants was
estimated as 43.42+13.19 years (range: 20-60 years).
The mean age of patients with OSCC was reported
as 50.67%8.57 years (range: 27-70 years) and without
OSCC was reported as 36.17£13.11 years (range:
20-64 vyears). Further, the mean age of OSCC
patients with periodontitis was 52.53+9.68 years
(Figure 1a-d). Gender-wise distribution of OSCC
patients, OSCC + periodontitis patients, without
OSCC + periodontitis and healthy controls is
displayed in Figure 2 and 3.
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Figure 1(a-d): The overall mean age of studied participants included the Oral squamous cell carcinoma

(OSCC) group and healthy controls.
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Figure 2: Frequency distribution of gender of patients with and without periodontitis in the Oral squamous cell

carcinoma (OSCC) group.
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Figure 3: Frequency distribution of gender of patients with and without periodontitis in without Oral squamous

cell carcinoma (OSCC) group.

Among patients with OSCC (n=30), most of the
patients had a lesion on the buccal mucosa, so this
was the common site of cancer among our study
group 43%, 33% of the patients presented with Stage
| of cancer and 50% had well-differentiated tumors.
The mean salivary chemerin level was highest in the
late stages of OSCC i.e., in stage Il (18.88+8.8
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ng/ml), followed by stage IV (17.63£5.09 ng/ml). A
statistically significant difference was observed in
mean salivary chemerin levels concerning the stage
of OCSS (p=0.025). Whereas, no association was
observed between the site and grade of the tumor
with salivary chemerin level (Table 1).

DOI: https://doi.org/10.36283/PJMD12-1/008

41



Role of Salivary Chemerin in Oral Squamous Cell Carcinoma (OSCC) Patients with and without Chronic Periodontitis

Table 1: Comparison of salivary chemerin levels with the site, stage and grade of tumor in patients with Oral

squamous cell carcinoma (OSCC).

Characteristics of Oral Squamous Cell Carcinoma (OSCC) Salivary Chemerin Levels p-Value
Median (IQR)
Alveolar Ridge (n=5, 16%) 18.34 (12.45-18.45)
Buccal Mucosa (n=13, 43%) 14.49 (9.97-26.48)
Site Maxilla (n=2, 6.6%) 12.05 (11.05-13.05) 0.06
Soft Palate (n=1, 3.3%) 17.24 (17.08-17.40)
Tongue (n=9, 30%) 8.66 (7.68-9.89)
I (n=10, 33%) 8.76 (7.05-10.35)
Il (n=8, 26%) 12.39 (11.05-13.29)
Stage 0.025*
Il (n=6, 20%) 18.14 (10.45-28.39)
IV (n=6, 20%) 18.34 (17.40-18.45)
Moderately differentiated (n=13, 43%) 12.34 (9.49-18.45)
Grade Well differentiated (n=15, 50%) 12.45 (9.57-16.89) 0.958
Well to moderately differentiated (n=2, 6.7%) 13.44 (7.68-19.20)

Table 2 displays the site versus stage, site versus
grade and site versus the periodontal status of
OSCC patients. There was no significant relationship
observed between the stage and site of the tumor

(p>0.05) and grade and site of the tumor (p>0.05),
whereas, periodontal status was statistically associ-
ated with a site of the tumor (p<0.05).

Table 2: Comparison of the site of Oral squamous cell carcinoma (OSCC) with stage, grade of tumor and

periodontal status.

q . Buccal . Soft

Variables Alveolar Ridge Mucosa Maxilla Palate Tongue p-Value

Stage
| 2 3 0 0 5
Il 1 3 2 0 2

0.343

Il 0 3 0 1 2
\% 2 3 0 1 0

Grade
Moderately Differentiated 3 4 0 2 4
Well Differentiated 2 8 2 0 3 0.245
Well to moderately
Differentiated 0 0 0 0 2

Periodontitis
Negative 1 6 0 0 8 0.013*
Positive 4 6 2 2 1 '
DISCUSSION Therefore, the early detection of OSCC is important as

Oral squamous cell carcinoma (OSCC) patients
mostly remain undiagnosed until the lafe stage, which
is one of the prime causes of poor survival rate!”-'8,
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the provision of therapy at an early stage of the tumor
offers an improved prognosis and a higher probability
of cure'8. Standard methods for detecting oral
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malignancies include costly biochemical tests, clinical
evaluation, and invasive biopsy'. In recent years, the
use of salivary biomarkers for the early diagnosis of oral
cancer, in the search for novel clinical indicators, has
been a promising strategy due to the ease of collec-
fion and non-invasive sampling procedures'.
Evidence has shown that many of the salivary
biomarkers show significant levels in OSCC patients as
compared to healthy controls?'%22, To the best of our
knowledge, this is the first study conducted among
Pakistani individuals in which salivary levels of chemer-
in are examined in patients with OSCC, periodontitis,
OSCC + periodontitis and healthy controls and also
the evaluation of the association between chemerin
levels and clinicopathological parameters of OSCC
with clinical parameters of chronic periodontitis have
been made.

Since chemerin is an inflammatory biomarker, the
levels in saliva are raised in periodontitis® 2. In a com-
parative study, the levels of three adipokines in
healthy, gingivitis and periodontitis groups were
assessed. The salivary progranulin levels were similar
in all groups; salivary levels of visfatin were the same
in the gingivitis and periodontitis groups; whereas
the chemerin levels were higher in the periodontitis
group with a value of 0.084 (0.063-0.105 median), as
compared to the other two groups gingivitis (0.042)
and the healthy group (0.042), and this was correlat-
ed with the degree of tissue destructioné. In addition,
serum chemerin levels are also found o be useful in
determining periodontal health?. In this study as the
number of periodontally involved patients of OSCC
and without OSCC is equal, there is no such associa-
fion found between the risk of OSCC and periodon-
fitis (OR=1.0, 95% Cl: 0.36 to 2.75). However, literature
shows that patients with periodontitis are at greater
risk of OSCC as compared to healthy controls
(Adjusted OR=3.7, 95% CI: 1.46 t0 9.23) 2. Hence, the
odds of OSCC could be modulated by decreasing
periodonfitis.

Many researchers have highlighted that chemerin
plays a vital role in the development and progres-
sion of cancer??. In the present study, we observed
that the salivary chemerin level was higher in the
advanced stages of OSCC (Stage llI-IV) than in the
early stages (Stage I-ll). A few researchers have also
suggested that greater chemerin concentrations
are extremely effective in detecting active carcino-
genesis in the oral cavity and other areas of the
body®. Similarly, in the current study, we found the
level of salivary chemerin was greater in patients
with cancer of the oral cavity than in patients
without oral cancer. Comparable research by Ghal-
lab et al. and Lu et al. also showed that the salivary
chemerin level was substantially higher in OSCC
patients as compared to healthy controls. They also
found that salivary chemerin is 100% sensitive and
specific in detecting OSCC at an early stage??.
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Hence, these findings indicate that chemerin could
serve as a novel biomarker for OSCC patients since
early diagnosis and initiation of treatment can be
done before the disease progresses further.

Chemerin levels in saliva are higher in patients with
periodontal disease, and since periodontal disease
is linked to an imbalance of the oral microbiota,
chemerin could influence disease progression by
regulating immune cell infiltration and controlling
the burden or composition of microorganisms in the
oral cavity, Previous researchers have indicated,
significantly elevated salivary chemerin level in
patients with periodontitis as compared to healthy
controls®. Szydto et al. also demonstrated that an
elevated level of salivary chemerin in periodontfitis
patients was associated with a higher degree of
tissue destruction®?. In the current study, we
showed that chemerin present in the saliva of
patients with periodontal disease as well as OSCC
was significantly higher than in the saliva of healthy
confrols. Hence, chemerin’s ability fo selectively
destroy the oral bacteria may influence the onset
and course of gum disease by altering the oral
microbiome’s composition. Chemerin may also aid
in the franslation of microbial insult signals to a
human physiological response by directing immune
cells to infection sites. Chemerin activation in
periodontal diseases may result in immunological
deregulation. Chemerin inactivation, on the other
hand, might be a method for preventing periodonfi-
tis-related inflammation and bone loss?2.

The issue that we faced in our current study was that
we were unable to determine the risk of OSCC
among individuals with periodontitis since we includ-
ed an equal number of patients with and without
OSCC because it was a non-probability sampling
approach and the study’s sample size was limited.
Therefore, the results obtained are not generaliz-
able. However, this is the first study in Pakistan to
examine salivary chemerin levels among individuals
with OSCC and periodontitis. This research suggests
that salivary chemerin levels might be beneficial in
identifying oral cancer at an early stage and devel-
oping disease-prevention methods. Further study is
needed to defermine the efficacy of this biomarker,
and large, prospective, multicenter studies should
be designed. Moreover, the outcome of the disease
may be influenced by altering the factors that
cause the disease to arise. Therefore, by putting an
effort to prevent chronic periodontitis by maintain-
ing good oral hygiene, we may not only reduce the
incidence of various systemic diseases but also
minimize the burden of oral cancer.

CONCLUSION

In this study salivary chemerin levels were higher in
OSCC and chronic periodontitis group, compared
to the healthy conftrols. Therefore, chemerin level in
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saliva might be considered a recommended diag-
nostic biomarker for early detection of OSCC in
high-risk individuals.
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