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Abstract:  

Background and aims. Periodontal disease and NAFLD present similar risk factors, thus the possible influence of 

NAFLD on the clinical evolution of periodontal disease is being pursued. Material and Methods. For this study 

were selected 87 patients who presented themselves at the Clinic of Periodontology of the Faculty of Dental 

Medicine in Craiova and at the dental office S.C. MED-COM S.R.L, for periodontal reasons, and Gastroenterology 

Clinic within the County Clinical Emergency Hospital Craiova, between April 2018 and March 2019.The patients 

were diagnosed with periodontitis using periodontal measurements, having periodontal pocket depth (PD)≥ 4 mm, 

and with NAFLD using laboratory tests and abdominal ultrasound. Results. The participants with NAFLD had 

slightly more sites with PD≥ 4 mm than patients with only periodontitis, also in the cases where the laboratory test 

were inconclusive with normal levels of ASL, and mild elevated levels of ALT, GGT, total cholesterol and sugar 

levels. 
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Introduction 

Periodontal disease is a chronic 

multifactorial inflammatory disease of the 

periodontal tissues [1,2] caused by 

periodontal bacterial pathogens present in 

the dental subgingival biofilm [3] for a long 

period of time [4].  

To evaluate and to establish the diagnostic 

of periodontal disease, it is essential to 

gather data such as clinical features, age, 

smoking, local risk factors, systemic 

diseases, conditions and disorders like 

obesity, diabetes mellitus, osteopenia, 

osteoporosis, dyslipidemia, psychosocial 

stress, and progression rate [1,2,5]. 

Gingivitis represents the inflamation of 

the gingiva and is a reversible form [3]. Left 

untreated the gingivitis evolves to a 

irreversible chronic inflammation 

periodontitis, with a net of mediators of 

inflammation expressed into the gingival 

crevicular fluid, characterized by the 

formation of periodontal pocket, clinical 

attachment loss (CAL), alteration of the 
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periodontal ligament (PDL), alveolar bone 

resorption, weakening the tooth-supporting 

tissues [3,6,7]. In the cases of advanced 

periodontitis have been described clinical 

features such as gingival bleeding, gingival 

erythema, edema, deep periodontal pockets 

with suppuration, recessions progressing to 

tooth mobility, and  finally tooth loss [7]. 

Nonalcoholic fatty liver disease 

(NAFLD) represents the hepatic 

manifestation of the metabolic syndrome [8] 

characterized by the existence of ectopic fat 

in the liver and steatosis, in patients with no 

history of alcohol consumption [9]. 

NAFLD presents clinical entities such 

asnon-alcoholic fatty liver (NAFL), hepatic 

steatosisand steatohepatitis (NASH) not 

always withfibrosis, that can lead to liver 

cirrhosis and to hepatocellular cancer (HCC) 

[10,11]. 

NAFLD is asymptomatic in genaral and 

represents a worldwide issue, affecting 30% 

of the general population, having a high 

prevalence inpatients with diabetes and 

obesity, from 70% to 90% of the cases 

[12,13]. 

Diabetes mellitus, obesity and 

metabolic syndrome represent risk factors 

for non-alcoholic fatty liver disease, and are 

conditions frequently associated [14]. 

 

Objectives 

Both periodontal disease and NAFLD 

present similar risk factors, thus we 

investigated in the present study the 

possible influence of NAFLD on the clinical 

evolution of periodontal disease.  

 

Material and Methods 

For the study, the Ethics Committee 

approval of the University of Medicine and 

Pharmacy of Craiova was obtained, as well 

as the written consent for all the patients.  

In this study were selected 87 patients who 

presented themselves at the Clinic of 

Periodontology of the Faculty of Dental 

Medicine in Craiova and  the dental office 

S.C. MED-COM S.R.L., for periodontal 

reasons or dental complaints, and in the 

Gastroenterology Clinic within the County 

Clinical Emergency Hospital Craiova,  

during a period of 12 months between April 

2018 and March 2019.  

The medical data of the patients used in this 

study includes the periodontal examination 

chart and laboratory tests with the necessary 

serological parameters for NAFLD 

diagnosis. 

 We assessed the periodontal status 

for each individual by measuring the pocket 

depth (PD) and clinical attachment level 

(CAL) useing periodontal probes, and they 

were all diagnosed with chronic 

periodontitis with varying degrees of 

severity. PD indicates the degree of 

advancement of periodontitis, PD of 4-5 

mm - slight , 6-7 mm - medium and > 7 mm 

- severe periodontitis [15]. 

The measurements were made around 

teeth in all four dental quadrants, when the 

landmarks could be spotted, recorded at six 

sites per tooth: the mesio-buccal, 

mid-buccal, disto-buccal and mid-lingual or 

mid-palatal, mesio-buccal or mesio-palatal, 

disto-buccal or palatal, except for the 

3rd molars that where excluded. 

All the patients were investigated for 

NAFLD using the laboratory testing: 

- complete blood count (CBC) ; 

- erythrocyte sedimentation rate ; 

- blood sugar level ; 

- total cholesterol level; 
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- cholesterol HDL ; 

- cholesterol LDL ; 

- total bilirubin level ; 

- ALT and AST value ; 

- GGT ; 

- triglycerides levels ; 

- AgHBs, anti-HBs, anti-HBc, anti-VHC. 

 

The patients were asked to present also 

an Abdominal Ultrasound in order to 

confirme NAFLD. Accordingly to all the 

investigation performed, 60 patients were 

diagnosed with NAFLD.  

All the 87 patients were divided in four 

groups, as following : Control group (C) – 

13 patients with no periodontal or systemic 

pathology, Periodontal group (P) – 14 

patients with periodontal disease, NAFLD 

group (N) – 29 patients with diagnostic of 

NAFLD and Periodontal-NAFLD group 

(NP) – 31 patients with both diseases. 

 

Statistical analysis 

The data was statistically analyzed for 

comparisons – t test (p<0.05 for statistically 

significance) and correlation – Pearson test, 

between the periodontal condition 

RT=remaining teeth, AT=affected teeth by 

pockets >4mm, GI=gingival index and the 

values of the chemical markers or 

liver-influenced parameters : AST, ALT, 

GGT, total cholesterol, glycemia, and body 

mass index (BMI), using data analysis tool 

from Microsoft Office Exel (San Francisco 

SUA). 

 

Results 

The distribution of patients in the study 

by sex was 44.82% males and 55.18% 

females, and did not significantly influenced 

the results.  

 

Table 1. Demographic characteristics  of the four groups (C, P, N and NP) of patients 

Patients (n) Gender (n) Age (y) Medium 

M F U R 

C    n= 13 7 6 37,07±2,64 13 - 

P    n= 14 6 8 52,57±3,65 10 4 

N    n= 29 12 17 45,72±0,89 20 9 

NP   n= 31 14 17 50,54±1,95 24 7 

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

Table 2. Values of chemical liver and clinical liver and periodontal parameters 

Groups AST  

UI/ml  

ALT 

UI/ml 

GGT 

U/l 

CHOL 

mg/dl 

GLY 

U/l 

BMI RT 

n 

AT 

n 

MD 

mm 

GI 

C 17,68±1,06* 17,14±1,

19' 

14,3±1,1

5" 

196±5,13 88,83±1,9

1 

24,01±0,

59 

26,76±0,

71 

0 2,46±0,1

4
θ 

0,19±0,01

＊ 

P 20,07±1,06* 19,57±0,

71' 

17,49±0,

75" 

190,21±4,

40^ 

90,92±2,7

2
α
 

23,51±0,

44
β 

24,5±1
¥ 

7,12±0,3

9 

5,29±0,1

6
＃ 

1,54±0,05

＊&
 

N 31,58±0,73*
 
38,17±0,

79' 

40,10±0,

90" 

244,06±2,

51 

109,75±1,

84
 

27,96±0,

54
 

25,65±0,

42 

0 2,72±0,0

8
θ＃ 

0,49±0,02
& 
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NP 41,83±0,92*
 
48,12±1,

38'' 

58,45±1,

54" 

245,19±3,

44^ 

109±1,80
α
 26,78±0,

40
β 

21,96±0,

59
¥ 

7,78±0,5

4 

5,42±0,2

5
θ 

1,84±0,09
& 

 

AST=aspartate aminotransferase, ALT=alanine aminotransferase, GGT= gamma-glutamyl transpeptidase, 

CHOL=cholesterol, GLY=glycemia, BMI= body mass index, RT=remaining teeth, AT=affected teeth by pockets 

>4mm, MD=maximum deep of pockets, GI=gingival index; * statistical significant differences between C, P, N 

and NP groups values of AST (p<0.05); ' statistical significant differences between C, P , N and NP groups values 

of ALT (p<0.05); " statistical significant differences between C, P, N and NP groups of GGT (p<0.05); ^ statistical 

differences between P and NP groups of CHOL (p<0.05); 
α
 statistical differences between P and NP groups of 

GLY (p<0.05); 
β
 statistical significant differences between NP and P groups of BMI (p<0.05); 

¥
 statistical 

significant differences between NP and P groups of RT (p<0.05); 
＃ 

statistical significant differences between NP 

and P groups of MD (p<0,05); 
θ 

 statistical significant differences between C, P and N groups of MD (p<0,05); 
＊ 

 

statistical significant differences between C and P groups of GI (p<0,05); 
& 

statistical differences between P, N and 

NP groups of GI (p<0,05).  

 

Discussions 

It is well documented [15] that patients with 

periodontal disease and no systemic disease 

could have  changes in some serological 

parameters considered also in this study 

such as total cholesterol, blood sugar level, 

ALT, AST, but at the same time not always 

these parameters are modified in patients 

with non - alcoholic fatty liver disease, and 

the only way to confirm this diagnosis is by 

abdominal ultrasound [9].  

In our study, we found a correlation 

between the perio- NAFLD diagnosis and 

sugar and cholesterol levels, (Table 2), and 

overweight wich confirms the association 

between periodontal disease, NAFLD, 

diabetes and obesity. After analyzing all the 

data, our results showed an elevated level of 

GGT in 48,38% of patients included in 

NAFLD and periodontal disease group (NP), 

AST levels had normal values, while ALT 

levels were higher in 35,48% of subject of 

NP group. 

G.R. Persson et al. in their studies 

observed that patients with periodontitis 

developed higher levels of AST in the 

gingival crevicular fluid (GCF) [16,17], and 

after undergoing periodontal treatment, 

these values showed a decreasing tendency. 

[18] 

A study performed by Futura et al. in 

2010 in Japan on young adults, observed a 

potential relationship between the elevated 

level of ALT in young males and 

periodontitis [19], but the patients we 

examined with periodontitis and NAFLD 

had normal value or a mild increase of 

ALT. 

The study conducted by Aderonke A. 

Akinkugbe et al. in 2017 on population in 

Pomerania found a link between the 

incidence of NAFLD and CAL ≥3mm, 

meaning a moderate incidence in patients 

with ≥30% of sites affected, and a slightly 

increase in those with <30% of sites affected, 

but not the same result in PD [20]. In our 

study we found a relationship of both CAL 

and PD with NAFLD incidence. Also we 

could determine a higher gingival index (GI) 

in patients with NAFLD and periodontal 

disease, compared with those that suffer only 

by periodontitis, the probable cause being a 

more important inflammatory reaction, due 

to the hepatic changes. 

William Alazawi and colleagues 

observed in a study conducted in 2017, a 

stronger association between periodontitis 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Alazawi%20W%5bAuthor%5d&cauthor=true&cauthor_uid=29220367
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and significant liver fibrosis in patients with 

NASH, than in patients with mild or no 

fibrosis [21]. Due to the small number of 

participants in our study, we couldn’t draw 

a conclusion on this aspect. 

From the study conducted by Takahiro 

Iwasaki and colleagues in 2018 on NAFLD 

patients in Japan, resulted a higher 

prevalence of PD ≥ 4 mm in patients with 

NAFLD and a higher risk of NALD in 

individuals with PD ≥ 4, indicating the 

periodontal disease as a risk factor for 

NAFLD only in female participants [22], a 

result that is similar to ours. 

In our study we observed a stronger 

relationship between NAFLD and 

periodontal disease in females than in males, 

a result similar to a study conducted by M. 

Furuta et al. in 2013 [23]. In an other study 

from 2011, Kwon et al. found no difference 

between the association of the two disorders 

[24].  

Yoneda et al. in a research from 2012 

determined a considerable high level of 

Porphyromonas gingivalis in patients with 

NAFLD, compared with those that did not 

had the disease, and also an improvement in 

ALT, AST and liver function after 3 months 

of non surgical periodontal treatments [25]. 

A correlation between the progression of 

fibrosis and steatosis and high level of  

P. gingivalis was also found by Nakahara T 

et al., showing that P. gingivalis and, 

consecutively, the periodontal infection, is a 

possible risk factor for NAFLD [26]. 

 There are some studies about how 

periodontal pathogens could influence 

glucose metabolism, being already well 

documented that the periodontal disease and 

diabetes are two pathological condition in 

strong relationship [27,28]. The study 

realized by Rina Komazaki et al. observed  

that by administrating Aggregatibacter 

Actinomycetemcomitans on mice, an 

impaired glucose tolerance, insulin 

resistance and increase body weight occur, 

and also increase liver steatosis [29]. Are 

also some reports revealing thatantibiotic 

treatment improved glucose tolerance and 

lipid accumulation in the liver, although it’s 

not a specific antibiotic for A. 

Actinomycetemcomitans [30,31]. We also 

observed in this study elevated value of 

blood sugar found in periodontal patients 

with NAFLD, and we are proposing in the 

future to expand research in this direction to 

highlight the possibility that periodontal 

pathogens influence NAFLD progression 

and complication. 

 

Conclusions 

The clinical findings in the patients of both 

periodontal groups  show a  slightly 

increased  periodontal manifestation in 

patients with NAFLD, but the small number 

of patients evaluatated in our study is not 

conclusive to establish the causality 

between the two conditions, and more 

elaborate studies are needed to establish the 

association between the two conditions to 

determine a strong conclusion and a viable  

treatment protocol that can better help 

patients in the future.  
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