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The concept of periodontal medicine has been created by taking into consideration the strong connection
between the development of the periodontal disease and other general conditions. The presence in blood,
saliva and gingival fluid of certain inflammatory markers that are common for the two conditions –
periodontitis and chronic hepatitis C, that can generate the appearance of the periodontal inflammation,
can be an explication for the probable interconnection of the two conditions. The purpose of this pilot study
is to investigate whether chronic hepatitis C can be a worsening factor for the development of the periodontal
disease, by setting correlations between the periodontal pathology and some metabolic markers of both
hepatitis C and periodontitis patients in comparison to periodontitis-only ones. Positive correlations would
justify the expansion of the study for a larger group of patients and the dosage of inflammatory markers for
biologic fluids such as blood, saliva and gingival fluid.
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The concept of  periodontal medicine has been created
by taking into consideration the strong connection between
the development of the periodontal disease and other
general conditions such as diabetes mellitus type 1 and 2,
cardiovascular disease, obesity, rheumatoid arthritis, liver
disease and premature child-birth [1]. The common
pathological pathways of these diseases seem to be
centered on alterations of the immune system but the topic
is far from being completely understood.

The inflammation of the periodontal structures, such as
gingivitis or periodontitis, causes a rise of the flow of the
gingival fluid and frequent gingival bleeding. For patients
suffering from chronic viral hepatitis C this causes the
transfer of the virus from the blood stream into the gingival
fluid and further down the saliva, as it is being carried by
mononuclear peripheral blood cells. More elevated levels
of HCV RNA have been found in the gingival fluid of infected
patients than in their saliva, while in 78% of cases, viral
RNA molecules were found in the gingival fluid even though
they were absent in saliva samples [2 -4 ]. The presence in
blood, saliva and gingival fluid of certain inflammatory
markers that are common for the two conditions –
periodontitis and chronic hepatitis C, that can generate the
appearance of the periodontal inflammation, can be an
explication for the probable interconnection of the two
conditions. For example, the level of the aspartate
aminotransferase enzyme is an indicator for both the
degree of liver fibrosis [3] and the level of activity of the
periodontal disease, which is modulated after periodontal
treatment [5].
The purpose of this pilot study is to investigate whether
chronic hepatitis C can be a worsening factor for the
development of the periodontal disease, by setting
correlations between the periodontal pathology and some
metabolic markers of both hepatitis C and periodontitis
patients in comparison to periodontitis-only ones. Positive

correlations would justify the expansion of the study for a
larger group of patients and the dosage of inflammatory
markers for biologic fluids such as blood, saliva and gingival
fluid.

Experimental part
Material and methods

The study was approved by the Ethics Committee of
University of Medicine and Pharmacy of Craiova. The
patients who accepted to sign the informed consent, from
both medium urban and rural, were divided in two groups:
the group P- 13 patients (6 men, 7 women) with periodontal
disease age range 40-58 years and the group PH- 11
patients (8 men, 3 women) with periodontal disease and
chronic hepatitis C age range 36-62 years. Patients in both
groups had no other systemic disease: diabetes,
cardiovascular, rheumatoid arthritis or hypertension. The
patients who were included in the study were the non-
smoking ones, those who hadn’t taken any antibiotics or
anti-inflammatory drugs in the previous 3 months and those
who had ended the Interferone treatment at least one year
prior to the study. No pregnant patients or those who had
given birth in the last six months were included in the study.

The patients were examined periodontally, taking into
consideration the following aspects: the probing depth
(PD), the number of teeth with periodontal pockets deeper
than 4mm, the gingival index (GI) Silness and Loe, the
maximum probing depth and the number of remaining
teeth.

For the patients diagnosed with hepatitis C the serum
levels of ASL and ALT were determined and a FibroScan
analysis was performed for the fibrosis stage of the liver.
Abdominal ultrasonography was performed in order to
exclude the cirrhosis possibility. The years from onset
diagnostic of hepatitis C was also registered.
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The data was statistically analyzed for comparisons – t
test (p<0.05 for statistically significance) and correlation
– Pearson test, between the periodontal condition and the
values of the chemical markers or liver-influenced
parameters.

Results and discussions
The demographical characteristics of patients were

shown in the table 1.
In the PH group, 9 patients (81.81%) had values of ALT

over the normal limits and 6 patients (54.54%) had AST
elevation but the average of these two markers was
elevated (table 2).

In the group P, 4 patients (30.76%) had values of AST
over the normal limits and 5 patients (38.46%) had ALT
elevation but the average of these two markers was in
normal limits. Between the two groups it was a statistically
significant difference (p<0.05) between the values of AST
and ALT, for the ALT the difference had a stronger statistical
significance (p<0.05) (table 2).

Although the average number of teeth with periodontal
pockets deeper than 4mms was the same, a statistically
significant (p<0.05) difference of maximum pocket depth
was found between the two groups (table 2).

The difference in remaining teeth between the PH and
P groups was statistically significant (p<0.05). A moderate
correlation between the number of remaining teeth and
the age from the onset of the hepatitis diagnosis was
found, as well as one between the age of the hepatitis
diagnosis and the gingival bleeding index (GI) (table 2).

The gingival index (GI) had a statistically significant
difference (p<0.05) between groups PH and P (table 2).

Our results show no correlations between the degree of
liver fibrosis or ALT and AST levels and the clinical
periodontal parameters.

Given the limited number of female patients in the two
study groups, no gender-related comparisons or
correlations could be made between the results of the
study.

Morita et al.[6] assessed the associations between the
presence of periodontal pockets and serum levels of liver
biochemical parameters. They showed that alanine
aminotransferase (ALT) and g-glutamyltransferase (GGT)
levels were higher in subjects with than without periodontal
pockets. The presence of periodontal pockets was

associated with serum levels of GGT, a liver biochemical
parameter, in Japanese adults with no drinking habit,
suggesting that periodontal disease is associated with liver
function, independent of alcohol ingestion.

After the statement that a relationship between levels
of aspartate aminotransferase in gingival crevicular fluid
and gingival inflammation exists, Persson  [7 ], aiming to
determine whether levels of the enzyme aspartate
aminotransferase (AST) in gingival crevicular fluid (GCF)
are associated with disease activity as assessed by the
level of gingival inflammation and probing attachment loss,
Persson et al [8] found that maximum enzyme level was
significantly elevated at sites with confirmed disease
activity as assessed by attachment loss, with maximum
AST levels 725 units higher at these sites, on average, than
at other sites (p < 0.0001). Maximum AST values were
also associated with severe gingival inflammation (p <
0.005) where values were about 600 units higher than at
sites with mild or with no gingival inflammation. The results
support the idea that an objective diagnostic test, based
on levels of AST in GCF that distinguishes between disease-
active and disease-inactive sites may be possible. Elevated
salivary aspartate aminotransferase levels were seen in
generalized chronic gingivitis and chronic periodontitis
patients, with higher values recorded in generalized chronic
periodontitis correlating to the tissue destruction taking
place in these conditions.

According to the American Association of
Gastroenterology (AGA), patients with hepatitis C have 5
times higher serum levels of AST and ALT, the later
predominant [9]. The PH group had both ALT and AST
elevated levels, with ALT predominant, the increase being
5 fold, while for the P group both ALT and AST mean levels
are in normal range even though there were patients within
the group with small increases of these markers despite
not having a liver condition diagnosed. This fact can be
explained by the origin of the AST and ALT enzymes, the
individual variations and by some physiologic parameters.
Both these transaminase are released from damaged
hepatocytes into the blood after hepatocellular injury. The
AST is also abundantly expressed in some non-hepatic
tissues including heart, skeletal muscle and blood tissues.
The ALT is found in low concentrations in tissues other
than the liver, so it is frequently considered specific for
hepatocellular injury. ALT has diurnal variation, may vary

AST=aspartate aminotransferase, ALT=alanine aminotransferase, RT=remaining teeth, AT=affected teeth by pockets >4mm, MD=maximum
deep of pockets, GI=gingival index; * statistical significant differences between PH and P groups values of AST  (p<0.05); ** statistical significant
differences  between PH and P groups values of ALT  (p<0.05); ^ statistical significant differences  between PH and P groups of RT  (p<0.05);
^^positive correlation between the onset of hepatitis C and GI in PH group (r=0.3-0.5, p<0.05); # positive correlation between the onset of
hepatitis C and RT in PH group (r=0.3-0.5, p<0.05); ## statistical significant differences  between PH and P groups of MD  (p<0.05); & statistical
significant differences  between PH and P groups of GI  (p<0.05)

n=number, y=year, M=male, F=female, U=urban, R=rural

Table 2
VALUES OF CHEMICAL LIVER  AND CLINICAL LIVER AND PERIODONTAL  PARAMETERS

Table 1
DEMOGRAPHIC CHARACTERISTICS
OF THE TWO GROUPS (PH AND P)

OF PATIENTS
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day-to-day and may be affected by physic exercise. The
serum AST levels may be higher in African-American
males, varying day-to-day or with exercise [9].

In our study, the difference of remnant teeth between
groups PH and P was statistically significant, as well as
the maximum pocket depth even if the number of teeth
with periodontal pockets deeper than 4mms was the
same. In a study published by the Australian Dental Journal,
Coates et al indicate that the number of missing teeth in
patients with hepatitis C infection was also significantly
higher than in the general patients and that periodontal
health tended to be poor [10].

In some studies with large numbers of participants,
designed for the connection between periodontal and
cardiovascular diseases, it was concluded that this fairly
large, prospective study with a long follow-up period
presents for the first time a dose-dependent relationship
between number of teeth and both all-cause and CVD
mortality, indicating a link between oral health and CVD,
and that the number of teeth is a proper indicator for oral
health in this respect in patients with affected periodontium
[11].

The gingival index was higher in the PH group than in
the P one, probably due to the hepatic impairment or as a
result of a more significant inflammatory reaction. Further
studies will have to determine various biological markers
in serum and gingival fluid for a larger group of patients in
order to conclude if this clinical data is supported by
statistically significant immunological or metabolic
changes. Given the fact that the gingival fluid is a liquid
which precisely shows alterations of the periodontal
tissues, it has been successfully used for the assessment
of various biomarkers independently or together with other
determinations in gingival tissue, saliva or serum, before
and after periodontal treatment [12, 13], for different
connections between periodontal disease and systemic
conditions [14-16] or during orthodontic movement of the
teeth [17-19].  Due to the fact that the HCV is one of the
most important risk factors of HCC and liver fibrosis [20,
21], in the regard of recent findings which show that the
periodontal disease might be associated with progression
of viral liver disease, controlling oral disease is important
for prevention and management of liver damage [20].

Within the limitations of this study, it can be stated that
hepatitis C can be an aggravating factor for the
development of the periodontal pathology. Further studies
will have to determine various biological markers in serum,
gingival fluid and periodontal tissues for a larger group of
patients to support these clinical findings.

References
1. CULLINAN MP1, FORD PJ, SEYMOUR GJ., Periodontal disease and
systemic health: current status ,Aust Dent J. 2009 Sep;54 Suppl 1:S62-
9.
2. MONTEBUGNOLI L, DOLCI G. Anti-HCV antibodies are detectable
in the gingival crevicular fluid of HCV positive subjects. Minerva
Stomatol. 2000;49(1-2):1–8
3. SHAHID M1, IDREES M, NASIR B,et al.Correlation of biochemical
markers and HCV RNA titers with fibrosis stages and grades in chronic
HCV-3a patients. Eur J Gastroenterol Hepatol. 2014 Jul;26(7):788-94.
4.  MATICIC, M., M. POLJAK, B. KRAMAR, K. SEME, et al,. Detection of
hepatitis C virus RNA from gingival crevicular fluid and its relation to
virus presence in saliva. J. Periodontol,.2001,  72:11–16
5.  BANU S, JABIR NR, MOHAN R, MANJUNATH NC,et al,.Correlation of
Toll-like receptor 4, interleukin-18, transaminases, and uric acid in
patients with chronic periodontitis and healthy adults. J Periodontol.
2015 Mar;86(3):431-9..

6. MORITA T, YAMAZAKI Y, FUJIHARU CH, ISHII T, SETO M et al.  Serum
g-Glutamyltransferase Level is Associated with Periodontal Disease
Independent of Drinking Habits in Japanese Adults,  Med Sci Monit,
2014; 20: 2109-2116 DOI: 10.12659/MSM.891204
7. PERSSON GR, DEROUEN TA, Page RC. Relationship between levels
of aspartate aminotransferase in gingival crevicular fluid and gingival
inflammation. J Periodontal Res. 1990;25:17–24.
8.  PERSSON GR, DEROUEN TA, PAGE RC. Relationship between
gingival crevicular fluid levels of aspartate aminotransferase and active
tissue destruction in treated chronic periodontitis patients. J
Periodontal Res. 1990;25:81–7
9. GREEN R M. FLAMM S, AGA Technical Review on the Evaluation of
Liver Chemistry Tests GASTROENTEROLOGY  2002;123:1367–1384
doi:10.1053/gast.2002.36061
10 E. A. COATES, D. BRENNAN,R. M. LOGAN,A. N.GOSS, B. SCOPACASA,
A. J.SPENCER,E. GO R KIC,  Hepatitis C infection and associated oral
health problems, Australian Dental Journal 2000;45:(2):108-114
11. ANDERS HOLMLUND , GUNNAR HOLM , Lars Lind Number of
teeth as a predictor of cardiovascular mortality in a cohort of 7,674
subjects followed for 12 years , Journal of Periodontology;  2010 DOI:
10.1902/jop.2010.090680
12.  G. EMINGIL, H. KUULA, T. SORSA, G. ATILLA, Gingival crevicular
fluid matrix metalloproteinase-25 and -26 levels in periodontal disease,
J Periodontol, vol. 77, no. 4, pp. 664-671, 2006.
13. A. M. MARCACCINI, C. A. MESCHIARI, L. R. ZUARDI et al, Gingival
crevicular fluid levels of MMP-8, MMP-9, TIMP-2, and MPO decrease
after periodontal therapy, J Clin Periodontol, vol. 37, no. 2, pp. 180-
190, 2010.
14. SILOSI I, COJOCARU M, FOIA L, BOLDEANU MV, PETRESCU F,
SURLIN P, BICIUSCAV. Significance of Circulating and Crevicular Matrix
Metalloproteinase-9 in Rheumatoid Arthritis-Chronic Periodontitis
Association, J Immunol Res, Vol 2015 (2015), Article ID 218060, 6
pages, http://dx.doi.org/10.1155/2015/218060
15. DUARTE PM, BEZERRA JP, MIRANDA TS, FERES M, CHAMBRONE L,
SHADDOX LM.Local levels of inflammatory mediators in uncontrolled
type 2 diabetic subjects with chronic periodontitis.J Clin Periodontol.
2014 Jan;41(1):11-8. doi: 10.1111/jcpe.12179. Epub 2013 Nov 11
16. URSARESCU, I.G., MARTU STEFANACHE,M.A., SOLOMON, S.M.,
PASARIN, L., BOATCA,R.M., CARUNTU, I.D., MARTU, S., The
assessment of Il-6 and RANKL in the association between chronic
periodontitis and osteoporosis, Rev. Chim.(Bucharest),67, no. 2,2016,
p. 386
17. SURLIN P, RAUTEN AM, PIRICI D, OPREA B, MOGOANTÃ L, CAMEN
A Collagen iv and mmp-9 expression in hypertrophic gingiva during
orthodontic treatment., Rom J Morphol Embryol. 2012;53(1):161-5,
ISSN 1220-0522
18.SURLIN P, RAUTEN AM, MOGOANTÃ L, SILOSI I, OPREA B, PIRICI
D.Correlations between the gingival crevicular fluid mmp8 levels
and gingival overgrowth in patients with fixed orthodontic devices,
Rom J Morphol Embryol. 2010;51(3):515-9, ISSN 1220-0522
19. SURLIN, P; RAUTEN, AM; MATEESCU,GO; OPREA, B; MARIS, M;
MANOLEA, H The involvement of metalloproteinases and their tissular
inhibitors in the processes of periodontal orthodontic remodeling
Rom J Morphol Embryol 2009; 50(2):181-184
20. NAGAO Y, KAWAHIGASHI Y, SATA M. Association of Periodontal
Diseases and Liver Fibrosis in Patients With HCV and/or HBV infection.
Hepat Mon. 2014;14(12).
21. IONESCU AG, CAZACU SM, STREBA CT, FORTOFOIU MC,CIUREA
ME, IONESCU M, ROGOVEANU O, COMANESCU V. Interrelations
between hepatic stellate cells and immune system cells in patients
with hepatocellular carcinoma. Rom J Morphol Embryol. 2015,
56(2):481–490.

Manuscript received:11.01.2017


