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Abstract
Introduction: Oral fluid cytokine levels can vary considerably during the onset of Inflammatory Periodontitis (IP) especially in people with
hepatitis C virus (HCV), hepatitis B virus (HBV) and human immunodeficiency virus (HIV). Aim of our study was to evaluate levels of oral
cytokines during the onset of IP among HCV, HBV and HIV negative and positive individuals in order to evaluate local immunity state during
these infections.
Methodology: This was a case control study with 3 groups of virally infected individuals and control group. All had IP including control group.
Results: 45 patients (51.7%) had HCV, 18 (20.7%) HBV and 24 (27.6%) HIV. For IL-2 we received significant difference for all groups
compared with control -2.83; HBV-31.1 (p < 0.001), HCV-25.99 (p < 0.001) and HIV-24.57 (p < 0.001). For IL-10 significant difference was
observed between control -0.94 and HCV-3.63 (p = 0.027), HBV-8.38 (15.51) groups (p < 0.001). IL-4 was significantly higher in control
group 14.29 compared to HCV 0.2 (p < 0.001) and HIV 0.21 (p = 0.037) group. The adjusted analysis where we consider age as possible
confounder revealed that only IL-2 significantly differs for all groups compared with control group: control vs HCV (p = 0.001); control vs
HBV (p = 0.024); control vs HIV (p = 0.004).
Conclusions: Evidence for significant differences when comparing oral fluid cytokines of individuals with HCV, HBV and HIV with non-viral
individuals was more obvious for IL-2. IL-2 levels were significantly higher in all 3 groups vs non-viral group even when age is confounder.
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Introduction
400 million people in the world live with hepatitis
C and B infections and 1.4 million people die every year
from complications of viral hepatitis in the world [1,2].
Number of people living with HIV as of 2017 was about
3400, incidence number was 0.06 (0.04-0.08) per 1000
uninfected population [3]. Armenia is a country with
income below the average and has 3-5% prevalence of
HCV among the general population. For this indicator
Armenia is on the 3rd place among the post-soviet
countries. The prevalence of HBV in Armenia is 2%
[4]. Based on recent data it demonstrates an increasing
trend [5]. Symptoms of infection can be recognized by
dental health-care workers in oral cavities of infected
individuals [6].
The introduction of viral antigens and antibodies
through the oral fluid as an alternative to venipuncture
has led to many researches. In comparative study by

Ravi et al aimed to evaluate the presence of hepatitis B
surface antigen in saliva and its sensitivity and
specificity through Enzyme Linked Immunosorbent
Assay (ELISA) methodology, the authors concluded
that use of oral fluid samples makes it a satisfactory
alternative to a number of very sensitive and specific
serologic tests, since the possibility to detect immunity
using body fluids can be easily done by self-collection,
and will facilitate the investigation, the follow-up of
outbreak and the surveys of immunity in representative
samples of the general population. Several studies
showed that saliva and oral fluid can be effectively used
for large-scale HBV detection [7-9]. Another study
results revealed that screening for active HCV
infection, testing oral mucosa transudate (OMT) is a
safer, noninvasive, easy to use alternative. In most of
the cases, sensitivity and specificity of oral fluid testing
do not considerably differ from paired serum testing
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and oral fluid considered an important biological
sample for HCV antibody testing [17–19]. Based on
literature review we found that oral fluid represents a
valuable source for identification of cytokines involved
in IP and immune functioning [10,11,12-18].
Concurrently with the development of testing methods
several studies explored sensitivity of proinflammatory
salivary cytokines. The periodontal changes for HCV
patients occur more frequently and more visible than for
healthy control group. Several pathological changes
boost proinflammatory cytokines production [19,20].
Periodontal disease occurs when the ecological balance
of the oral cavity is disrupted and periodontal bacterial
pathogens start triggering an inflammatory reaction.
Subsequently the inflammation becomes chronic and
causes the periodontal tissues’ dissolution. Pathological
mechanism of the disease can be influenced by
impairment of the patient’s immune system. This not
only causes a shift in oral bacterial species but also
creates an inadequate inflammatory reaction [12,21,22].
Periodontal diseases are prevalent both in
developed and developing countries and affect about
20-50% of global population [23]. Periodontal disease
is a component of the global burden of chronic disease,
and chronic disease and periodontal disease have the
same essential risk factors. In addition, severe
periodontal disease is related to poor oral hygiene and
to poor general health (e.g. the presence of diabetes
mellitus, chronic infections and other systemic
diseases) [24]. The spreading of various forms of
parodontitis was revealed with almost 70% of the
examined among Armenian population [25].
There are several publications highlighting
associations between severity of PI and infections
[22,26]. Awareness of the increased prevalence of
periodontitis associated with HIV, HCV and HBV
infection among infected patients and health-care
professionals could significantly improve oral health
and quality of life of infected patients.
The aim of our study was to evaluate the levels of
oral cytokines, specifically IL-2, IL-4, IL-10 and ɤinterferon during the onset of IP among negative and
positive for HCV, HBV and HIV individuals in order to
evaluate the local immunity state during these
infections.
Methodology
Study Design
A case control study using oral fluids of virally
positive and negative individuals with IP.
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Study settings
This research study was conducted in Stomatology
Policlinic #1 of Yerevan State Medical University after
M. Heratsi.
Study Population and sampling
HCV, HBV and HIV patients were enrolled from
Nork Clinical Infectious Hospital. Healthy volunteers
were enrolled from Stomatology Policlinic’s database.
They were individuals with HCV, HBV, HIV admitted
for IP treatment and individuals with negative for HCV,
HBV and HIV again admitted for IP treatment. No
special method was applied for the sample size
determination. All consecutive patients admitted in
2017 and who gave their agreement were included in
the study.
Data collection Instrument
For analysis we harvested non-stimulated mixed
saliva (oral fluid) by means of sterile syringe. The
samples were frozen at -20 ºC degree. Before the
analysis the samples were thawed back to the ambient
temperature and centrifuged by the laboratory
technician. The content of cytokines was determined by
the
method
of
solid-phase
enzyme-linked
immunosorbent assay (ELISA) "Vector-Best" (VectorBest JSC, Novosibirsk, Russia) test systems and
photometer registration StatFax 303 Plus (Awareness
Technology, Inc. Palm City, FL, USA).
Statistical analysis
Descriptive analysis (Mean ± SD for continuous
and frequencies/proportion for categorical variables)
were computed for all variables of interest. Differences
between two groups were evaluated using “chi-square”
or “Fisher’s exact” tests for categorical variables and
“Wilcoxon signed rank test” for continuous variables.
Spearmen correlation was performed for determination
of relationships between continuous variables.
Analyses were conducted using Excel 2013 and R
software.
Ethics
This study was approved for conduct by the
Institutional Review Board of Yerevan State Medical
University after M. Heratsi. Informed consent was
obtained from each participant.
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Figure 1. Oral fluid cytokine levels (IL-2, IL-4, IL-10 and ɤ-interferon) of HCV, HBV, HIV and control groups.

X axis- groups: Control n = 30 (25.64%), HCV n = 45 (38.46%), HBV = 18 (15.38%), HIV = 24 (20.51%), Y axis -1) IL2,2) IL-10,3) IL-4,4) ɤ-interferon.
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Results
Descriptive Data
This study included 87 virally positive patients with
IP and 30 patients with IP (control group), but virally
negative. From 87 virally positive patients 45 patients
(51.7%) had HCV, 18 (20.7%) HBV and 24 (27.6%)
HIV. Considering cytokines reactivity, they can vary
considerably and show nonparametric distribution: IL2- 20.55 (± 20.40); IL-10-3.60 (± 8.12); IL-4-3.80 (±
14.46) and ɤ-interferon- 1.59 (± 4.73).
Comparative Analysis
The mean age was significantly different between
the groups: control -26.93 (± 6.81); HCV-50.33 (±
14.17); HBV-43.17 (± 13.04); HIV-45.58 (± 10.38) (p
< 0.001). However, correlation analysis between age
and cytokines did not reveal any significant relationship
between both (p>0.05 for all cytokines analyzed in each
group separately). In terms of gender distribution, all 4
groups were homogenous: Males in control-23 (77%);
in HCV-30 (67%); in HBV-14 (78%); in HIV-20 (83%)
(p>0.05).
The mean level of IL-2 was significantly higher in
all 3 groups compared to the control group -2.83
(median = 0.09); HBV-31.1 (median = 33.47) (p <
0.001), HCV-25.99 (median = 28.95) (p < 0.001), HIV24.57 (median = 23.03) (p < 0.001). In case of IL-10
significant difference was observed between control 0.94 (median = 0) and HCV-3.63 (median = 0.8) (p =
0.027) and HBV-8.38 (median = 4.5) (p < 0.001)
groups. For control and HIV group 3.29 (median = 1.4)
(p = 0.063) the difference was not significant. IL-4 was
significantly higher in control group 14.29 (median = 0)
compared to HCV 0.2 (median = 0) (p < 0.001) and HIV
0.21 (median = 0) (p = 0.037) groups. In HBV it was
also decreased 0.11 (median = 0), but not significantly
when compared to the control group (p = 0.19). In
general, all significant differences in regards to
cytokines were observed between control and HCV,
HBV, HIV groups. Between HCV, HBV and HIV
groups the difference was not highly significant, except
for the marginal difference for IL-10 between HCV and
HBV groups (p = 0.049). Figure 1 depicts the box plots

with means and medians of all cytokines in 4 groups.
Statistical comparison with Means and odds ratio
(OR)/p-values of cytokines are provided in the Table 1.
All significant differences in regards to cytokine levels
were observed between control and HCV, HBV, HIV
groups.
Additionally, we have performed adjusted analysis
to find the influence of age on cytokine levels between
control and each viral group. The results showed that
only IL-2significantly differs when we consider age as
confounder: control versus HCV (p = 0.001); control
versus HBV (p = 0.024); control versus HIV (p =
0.004).
Discussions
Inflammatory periodontitis can cause significant
functional disorders of maxillofacial area due to tooth
loss. According to World Health Organization (WHO)
reports the IP causes significant disorders 5 times more
often than complicated forms of caries [23,27]. In the
pathogenesis of IP both local and common causes are
important, including those caused by lesions of internal
organs and systems, pathology of the liver and biliary
system is not an exception [27,28].
There are many research studies related to
investigation of pro-inflammatory and antiinflammatory cytokine levels in the oral fluid during
different pathological disorders. Of note, these studies
provide with disputable results. The data acquired from
control groups is not an exception as it is difficult to
establish standards for levels of cytokines in the oral
fluid of healthy individuals. In general, there is a
scarcity of research studies concerning the state of
cytokines in oral fluids/saliva among patients with
HCV, HBV and HIV. Therefore, for the first time in
Armenia we aimed to investigate the oral state of
cytokines particularly in patients with HCV, HBV and
HIV.
Mean age of our participants in groups with HCV,
HBV and HIV did not differ considerably as compared
to the control group. This can be explained by the fact
that it was almost impossible to select a control group
within the age range of 40-50 years old without

Table 1. Oral fluid cytokine levels (IL-2, IL-4, IL-10 and ɤ-interferon) in HCV, HBV, HIV and control groups.
Cytokine
IL-2
IL-10
IL-4
ɤ-interferon

Control N = 30
Mean/median
(± SD)
2.83/0.09 ( 5.67)
0.94/0 (1.33)
14.29/0 (26.11)
0.72/0 (3.04)

HBV N = 18
Mean/median
(± SD)
31.1/ 33.47 (23.59)
8.38/4.5 ( 15.51)
0.11/0 (0.3)
2.49/0 (4.24)

Group Statistics
HCV N = 45
OR/ p value
Mean/median
(± SD)
-28.28(< 0.001) 25.99/ 28.95 (17.86)
-7.44 (< 0.001)
3.63/0.8 (6.58)
14.18 (0.12)
0.2/0 (0.79)
-1.77 (0.04)
2.46/0 (6.52)

OR/ p value
-23.17 (< 0.001)
-2.69 (0.027)
14.09 (0.001)
-1.74 (0.11)

HIV N = 24
Mean/median
(± SD)
24.57/23.03 (21.58)
3.29/1.4 (6.55)
0.21/0(0.48)
0.34/0 (1.4)

OR/ p value
-21.75 (< 0.001)
-2.35 (0.063)
14.08 (0.037)
0.38 (0.561)
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discernible changes in the oral cavity. Infected and
control groups were not comparable by age, however,
in our opinion, this was reasonable, as based on the
literature the composition of saliva usually changes
with aging [29]. Considering the age influence we
additionally performed adjusted analysis by
categorizing individuals to 3 age groups taking into
account that elderlies are the individuals between 60
and 75 years old and young people are individuals
below 45 age. We received that age appeared to be
significant confounder for all cytokines, but not for IL2. Therefore, we can assume that IL-2 can be used for
has a distinctive informative value for determination of
the state of the local immunity at individuals with HCV,
HBV and HIV. However, more research is pending. In
the reviewed literature regarding oral cavity cytokines
we either didn’t find any attestation of IL-2 significance
or IL-2 was not the part of their objective as a cytokine
of interest. However, those studies were focused on
periodontitis rather than periodontitis in individuals
with HCV, HBV and HIV diseases and similar study
articles were not available for judgment of our study
validity [16-18,30,31].
Research participants with HCV, HBV and HIV
were included from Nork Clinical Infectious Hospital
registry and with consideration of their agreement to
participate, we encountered with limitation for larger
sample selection.
Conclusion
Evidence for significant differences when
comparing oral fluid cytokines of individuals with
HCV, HBV and HIV with non-viral individuals was
observed for IL-2. Anti-inflammatory cytokines IL-10
and IL-4 showed less predictable behavior: IL-10
significantly increases in viral hepatitis C and B, IL-4
decreases during HCV and HIV. Pro-inflammatory
cytokine ɤ-interferon increases during HBV only.
Between to hepatitis groups the only significant
difference was seen for IL-10. During HBV levels of
IL-10 increased more than in HCV group. Levels of IL2 were significantly higher in all 3 groups versus nonviral group even when age was included in adjusted
analysis considering its confounding effect on oral fluid
composition. Results will be important for the choice of
tactics for complex treatment of IP at patients with
HCV, HBV and HIV.
In respect of future steps it is recommended to take
biopsy samples from patients ‘oral mucosa and alveolar
gum (after extraction of the tooth with medical
prescriptions) involved in this research for
immunohistochemical studies (definition of the
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markers CD 20, CD 3), which will allow to have more
detailed study of the local immunity state of oral cavity
at patients with HCV, HBV and HIV.
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