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There is no agreement in the correlation between liver disease 
and periodontal disease in current literature. Patients with non-
alcoholic cirrhosis presented a tendency of a larger CAL com-
pared with healthy volunteers, but no significant difference was 
found within any of the age groups (Novacek et al 1995). Two 
studies found that patients who had suffered with cirrhosis ex-
hibited greater CAL, dental plaque and calculus when compared 
to patients without cirrhosis (Movin 1981; Raghava et al 2013). 
The negative effects on periodontal health, which are caused 
by liver fibrosis may be due to decreased blood supply of the 
mucogingival junction (Funatsu el al 1989) and to an increased 
levels of serum alkaline phosphatase (Jaiswal et al 2011). Thus, 
the effects of liver fibrosis on periodontitis has not been fully 
investigated and more studies are required to establish a link 
between these two diseases (Han et al 2016).
The aim of this study was to evaluate the relationship between 
periodontal disease and Metavir Score.

Materials and methods
The study protocol has been approved by the ethics committee 
of the University of Medicine and Pharmacy “Iuliu Hatieganu”, 
Cluj-Napoca, Romania (protocol no. 6/12.01.2018) and an 

Introduction
Periodontal disease is a local infection that occurs in supporting 
tissues of the tooth and is represented either by a reversible (gin-
givitis) or an irreversible (periodontitis) process. Gingivitis is 
an inflammation of the soft tissues surrounding the tooth; which 
can progress into periodontitis (Rebelo et al 2011). Periodontitis 
is defined as the damage of the periodontal ligament of the teeth 
and leads to a progressive loss of gingival tissues and bone de-
struction. The stages of periodontal disease can be clinically 
diagnosed by the pocket depth (PD) and the clinical attach-
ment loss (CAL) in combination with radiographic examina-
tion (Cekici et al 2014; Nomura et al 2006; Grønkjær 2015).
The degree of liver fibrosis is one of the most important di-
agnostic and prognostic assessments in chronic liver disease. 
Clinical manifestations of liver dysfunction accompany archi-
tectural changes of the liver parenchyma that are a result of ad-
vanced stage of fibrosis. The main causes of hepatic fibrosis are 
hepatitis B virus (HBV), hepatitis C virus (HCV), autoimmune 
disease and alcohol abuse. Also, the rising obesity rates have 
increased the risk of liver injury because of non-alcoholic fatty 
liver disease and non-alcoholic steatohepatitis. Other potential 
causes are drug-induced toxicity, genetic alteration, autoim-
mune disorders and cholestatic liver diseases (Shiha et al 2017).
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informed consent was obtained from each patient before any 
study-specific procedure. 
This prospective, observational study examined the oral health of 
100 patients who were enrolled between September - December 
2017 The Regional Institute of Gastroenterology and Hepatology 
in Cluj-Napoca, Romania, with the diagnosis of HBV, HCV, 
alcoholic hepatitis or autoimmune hepatitis. Complete labora-
tory biomarkers were measured: hematology (platelet count, 
prothrombin), biochemical (aspartate aminotransferase, alanine 
aminotransferase, alkaline phosphatase, gamma-glutamiltrans-
ferase, total bilirubin, direct bilirubin, albumin), virology (AgHBs, 
Ac anti-HCV); transient elastography (FibroScan) (Ratziu et al 
2006). Fibrosis was assessed according to the Metavir scoring 
system on a five-points scale (F0 = no fibrosis, F1 = portal fibro-
sis without septa, F2 = few septa, F3 = numerous septa without 
cirrhosis and F4 = cirrhosis) (Poynard et al 1997). Criteria for 
exclusion were underage patients (<18 years), patients without 
written consent, patients with hepatocellular carcinoma or other 
causes of liver disease (e.g. steatohepatitis) and pregnant women.
A clinical periodontal examination was performed and the fol-
lowing parameters were recorded: O’Leary Index (O’Leary et 
al 1972), Gingival Bleeding Index (GBI) (Ainamo et al 1975), 
Probing Depth (PD) and Clinical Attachment Loss (CAL) was 
performed on probing at six sites per tooth using a millimeters-
scaled periodontal probe. The diagnosis of periodontal disease 
was based on clinical oral measurements and Armitage classi-
fication (Armitage 1999).

All data were statistically analyzed using SPSS Statistics soft-
ware, version 22.0 (SPSS Inc., USA). The quantitative data were 
calculated as median and interquartile range (IQR). A compari-
son between patients with early stages of liver fibrosis (F0-F2) 
and late stages (F3-F4) regarding O’Leary Index, GBI, PD and 
CAL was performed using Student’s test for parametric data. 
Another comparison was made between patients with HCV 
and other hepatitis etiology using Student’s test for parametric 
data. The level of statistical significance was defined as p<0.05.

Results
Firstly, patients were divided in 2 groups according to their 
Metavir Score, as follows: F0-F2 group (n=33) and F3-F4 group 
(n=63). O’Leary Index was lower in F0-F2 group [50 (54.9)] 
compared to F3-F4 [65.21 (64.7)], but no statistical significance 
was found (p=0.1). Likewise, GBI was found lower in F0-F2 
group [40 (51.3)] compared to F3-F4 [67.64 (64.19)], showing 
statistical significance (p=0.02). PD in patients with F0-F2 [2.5 
(1)] was higher compared to patients F3-F4 [2 (1)] (p=0.6). CAL 
was lower in F0-F2 [1 (4)] compared to F3-F4 [3 (6)], achiev-
ing a statistical significance (p=0.04). Periodontal disease was 
found in 16 patients with F0-F2 and 44 patients with F3-F4. 
These difference was not statistical significant (p=0.1).
Secondly, same patients were divided in 2 groups according 
to their hepatitis etiology as follows: group 1 (HBV, alcoholic 
hepatitis, autoimmune hepatitis) (n=38) and group 2 (HCV) 
(n=62). Regarding the distribution of Metavir Score, group 1 

Table 1. Comparison of periodontal parameters between liver fibrosis groups

 Variables F0 - F2 (n=33) F3 - F4 (n=67) P
O’Leary Index % (median, IQR) 50 (54.9) 65.21 (64.7) 0.1
GBI % (median, IQR) 40 (51.3) 67.64 (64.19) 0.02

PD mm (median, IQR) 2.5 (1) 2 (1) 0.6

CAL mm (median, IQR) 1 (4) 3 (6) 0.04

Periodontal disease Yes (%) 16  44 0.1 

    No (%) 17 23
mm: millimeters; IQR: interquartile range; GBI: gingival bleeding index; PD: probing depth; CAL: clinical attachment loss

Table 2. Comparison of periodontal parameters between hepatitis groups
Variables

 Hepatitis Group 1 (n=38) Group 2 (n=62) P-value

Metavir Score (median, IQR) 4 (3) 3 (2) 0.7

                                    F0-F2 (%) 12 21

                                    F3-F4 (%) 26 41

O’Leary Index % (median, IQR) 79.24 (28.77) 26.97 (26.97) <0.001

GBI % (median, IQR) 78.57 (24.43) 27.52, (21.75) <0.001

PD mm (median, IQR) 0 (1.5) 2 (0) 0.5

CAL mm (median, IQR) 5 (3) 0 (0) <0.001

Periodontal disease Yes (%) 38 45 <0.001

    No (%) 0 17
Group 1: HBV, autoimmune or alcoholic hepatitis patients; Group 2: HCV patients; mm: millimeters; IQR: interquartile range; 
GBI: gingival bleeding index; PD: probing depth; CAL: clinical attachment loss
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[3 (2)] was lower compared to group 2 [4 (3)], but no statistical 
significance was found (p=0.7). Both, O’Leary Index and GBI 
were found lower in group 1 [26.97 (26.97) and 27.52 (21.75)] 
compared to group 2 [79.24 (28.77) and 78.57 (24.43)]. These 
differences were statistically significant (p<0.001 and p<0.001). 
PD was higher in group 1 [2 (0)] compared to group 2 [0 (1.5)], 
but the difference was not significant (p=0.5). Further com-
parison of CAL revealed that patients from group 1 [0 (0)] had 
lower values compared to group 2 [5 (3)], achieving statistical 
significance (p<0.001). Periodontal disease was found in 45 pa-
tients in group 1 and in 38 patients group 2, reaching statistical 
significant (p<0.001).
    

Discussion
Clinical data reported in this study showed a high prevalence of 
periodontal disease in liver fibrosis. This link can be explained 
due to poor oral hygiene, infrequent dental care, dental plaque, 
calculus, bad condition of teeth and periodontium. Several fac-
tors such as age, smoking habits and alcohol intake also con-
tributed to the presence of these pathologies. 
Novacek et al concluded that poor condition of teeth and peri-
odontium in alcoholic patients with/without cirrhosis could be 
explained due to poor oral hygiene, dental care, low socioeco-
nomic status and smoking consumption (Novacek et al 1995). 
O’Leary Index and GBI scores were both higher in patients with 
advanced liver fibrosis compared to those in incipient stages. 
Previous studies reported that liver cirrhosis patients demon-
strated a higher gingival inflammation and calculus despite the 
same plaque and gingival score (Movin 1981; Oettinger-Barak 
et al 2002). Lins et al have stated that patients with liver cir-
rhosis exhibited higher prevalence of poor oral status and an 
early treatment is needed for the reduction of mortality (Lins 
et al 2011).
Patients with incipient stages exhibited the low levels of PD 
and CAL compared to those in advanced liver stages. A series 
of studies have related that cirrhosis patients exhibited higher 
levels of PD and CAL and an increased of periodontal destruc-
tion (Raghava et al 2013; Jaiswal et al 2011; Alazawi et al 2017).
In the current literature, the association between oral and sys-
temic diseases, such as diabetes, obesity and cardiovascular risk 
has been established. On the other side, the potential link be-
tween periodontitis and liver fibrosis has not received so much 
attention. Alazawi et al mentioned that perceived barriers to 
such studies may include lack of infrastructure in most centers 
that can bring dental and hepatology assessments together in a 
research environment (Alazawi et al 2017). 
There are several limitations that may have affected our results. 
One limitation was that patients were not equally distributed 
regarding hepatitis etiology according to Metavir score and for 
this reason our results showed statistical significance in few 
periodontal parameters. Grønkjær has stated in his systematic 
review that the majority of studies had less than 100 patients and 
future studies should be made with larger sample size (Grønkjær 
2015). Another potential bias is whether the association is a re-
sult of liver fibrosis or of other variables such as background, 
age, gender, smoking, alcohol, comorbidities and medication. 
Several papers have stated that liver cirrhosis, as a single dis-
ease, does not initiate the development of periodontal disease 
(Grønkjær 2015; Novacek et al 1995). A retrospective study 

found that periodontal disease can influence the clinical course 
of liver disease (Aberg et al 2014). A positive correlation was 
found in periodontal breakdown and serum alkaline phosphatase 
level in liver cirrhosis (Jaiswal et al 2011).
Although, periodontitis is a common disease which, in most cas-
es, can be prevented and treated, seems to be relatively harmless 
compared to liver cirrhosis or hepatocellular carcinoma. It is 
common for patients with advanced liver fibrosis to neglect their 
oral hygiene even when they present gingivitis or periodontitis 
(Han et al 2016). It is hypothesized that patients with liver dis-
eases should have established a specific dental care which will 
be beneficial both to dental practitioners and patients (Novacek 
et al 1995; Han et al 2016).
       

Conclusion
The results from this study showed that different stages of liver 
fibrosis are associated to periodontal disease. Although the study 
did not establish the existence of a pathogenesis link between 
the two pathologies, it has showed an association between he-
patic fibrosis and periodontal disease. Patients with advanced 
liver fibrosis had higher values in clinical periodontal param-
eters; this finding opens a new line of research in determining 
one or more exogenous or endogenous factors involved.
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