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Abstract: Aim of the study: to compare the metabolic status using chemical blood test markers for 

periodontal disease-diagnosed patients suffering or not from systemic conditions (diabetes mellitus and chronic 

viral hepatitis). Material and Methods. 195 patients diagnosed with various stages of chronic periodontal 

disease (PD) were divided into four groups: PD + diabetes mellitus (n=60), PD + hepatitis B (n=16), PD + 

hepatitis C (n=10) and PD only (n=109). The patients’ blood samples were analyzed for: biochemical 

parameters (blood sugar – glucose, total cholesterol, hepatic enzymes – transaminase ALT and AST, 

triglycerides) and cellular parameters (full blood count, erythrocyte sedimentation rate, prothrombin time and 

international normalized ratio). Data collection and statistical analysis t-test were performed for comparison, p < 

0.05 for statistical significance. Results. Our retrospective study shows elevated levels of hepatic enzymes (both 

AST and ALT) for the periodontal patients diagnosed with chronic HCV/HBV infection than for systemic-

healthy periodontal patients. The total cholesterol mean values expressed no statistically significant difference 

between the four group of patients. Triglycerides mean levels were lower than the physiological reference value 

for periodontal patients with no co-morbidities but expressed higher average values for systemic-diseased ones. 

Glucose levels were the highest for the periodontal patients with diabetes. Conclusion. Metabolic parameters in 

periodontal patients suffer alterations caused by diabetes and HBV/HCV infection.  

Key words: metabolic, parameters, periodontal, diabetes, hepatitis. 

 

INTRODUCTION 

 

Periodontal disease (the chronic 

inflammation of the supporting tissues of the 

teeth) is a common condition among adults 

world-wide, causing the loss of teeth due to 

the destruction of the alveolar bone in which 

the teeth are anchored [1]. This leads to an 

aggravating situation for the entire biology 

of the body, complications raging from 

gastro-intestinal dysfunction caused by 

dietary alterations consequent to extended 

tooth loss to life-threatening conditions such 

as cardio-vascular disease and stroke [2]. 
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 Periodontal disease is caused by the 

development of subgingival microbial 

biofilm that causes the inflammatory 

disruption and degeneration of periodontal 

tissues such as periodontal ligament and 

alveolar bone [3]. Even though the main 

causative factor of the disease is the 

microbial biofilm, local and general factors 

can facilitate and influence its development 

[4]. Local favoring factors include calculus 

deposits [5], dental caries [6], occlusion 

abnormalities [7], teeth crowding [8] and 

incorrect dental crowns, bridges [9] or 

orthodontic treatment [10-12]. Systemic or 

general factors include smoking [13], 

disruptions of the nervous [14], endocrine 

and immune systems [15], diabetes mellitus 

[16, 17], cardiovascular [18] and hepatic 

conditions [19, 20].   

 Despite having a local 

etiopathogenesis in the presence of 

anaerobic bacteria inside periodontal pockets 

like P. gingivalis and P. intermedia, the 

condition is in close relationship with the 

general systemic health and can be 

exacerbated or has stimulated activity by a 

series of general health problems like 

diabetes mellitus or rheumatoid arthritis 

[21]. This connection is bi-direction in many 

cases, meaning that on the one hand the 

presence and degree of extent of the 

periodontal disease can be influenced and 

determined by the systemic health and on 

the other hand, periodontal disease can 

exacerbate or trigger the development of 

systemic health problems [22]. 

 The gingival and periodontal tissues 

are in strong connection to circulating blood 

and lymphatic factors of the human, which 

makes them able to influence and to be 

influenced by distant and systemic health 

problems like cardio-vascular disease, 

diabetes mellitus, liver disease, anemia, 

blood pathologies, endocarditis and 

rheumatoid arthritis [23]. The chronic 

inflammatory status that characterizes 

periodontal disease triggers the production 

and release into the general circulatory 

system of inflammatory markers such as 

cytokines, prostaglandins or interleukins. 

These molecules travel along the blood 

stream and can determine the development 

of inflammatory pathologies in prone areas 

of the body [24]. 

 This complex and bi-directional 

connection between periodontal disease and 

other health problems implies a complete 

medical examination of the periodontal 

patient prior to the debut of the periodontal 

treatment [25]. The complete understanding 

of the patient’s health status can improve 

periodontal treatment outcome on the hand 

and can help diagnose or improve the status 

of other systemic conditions on the other 

hand. As a result, all patients should be 

requested to perform a series of blood tests 

before the initiation of the periodontal 

treatment. These blood tests should include 

routine analysis of the plasma and serum 

components such as full blood cell count, 

biochemical parameters and blood 

coagulation tests. The information obtained 

from the tests would help the periodontal 

practitioner to fully understand the patient’s 

pathology and to observe whether there are 

co-existing co-morbidities that would 

influence the result of the treatment [26, 27]. 

Therefore, a personalized treatment plan 

could be put into practice for each patient, 

according to the patient’s needs and medical 

particularities.  

 While the connection between 

periodontal disease and some systemic 

conditions, like diabetes mellitus or 

cardiovascular disease, has been thoroughly 

studied and proven, other pathologies like 

viral hepatitis B and C have received little 

attention. The subject is of most importance 

as these conditions cause hepatic impairment 

and dysfunction, which can influence the 

production of inflammatory markers which 

are liver-synthesized [28]. As a result, the 

blood test parameters of patients who suffer 

from both periodontal disease and viral 

hepatitis should be compared to those of 

patients who suffer from periodontal disease 

and a well-researched co-morbidity like 

diabetes mellitus and to those of patients 

who have no periodontal disease co-

morbidities. Viral hepatitis can have 
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subclinical manifestations which make them 

difficult to be noticed by the infected patient. 

This causes issues with transmission of the 

infection by unaware patients and its 

diagnostic in late stages when complications 

such as liver cirrhosis and hepato-cellular 

carcinoma have already occurred [29-31].  

 For the complete understanding of a 

patient’s medical background a series of 

blood test parameters need to be analyzed. 

These include the hepatic enzymes – 

transaminazes (ALT – alanine transaminaze 

and AST – aspartate transaminaze), lipidic 

status – total cholesterol and triglycerides, 

serum glucose – glycemia, erythrocyte 

sedimentation rate (ESR) and coagulation 

tests (prothrombine time and International 

Normalized Ration – INR). The use of these 

parameters for periodontal patients can offer 

an indication about conditions like liver 

disease (hepatic enzymes), cardiovascular 

disease (lipidic status), diabetes mellitus 

(glycemia) and blood coagulation 

abnormalities (coagulation parameters). All 

these pathologies can have an important 

impact on the development of the 

periodontal disease and its treatment and can 

also be influenced in a bi-directional way. 

MATERIAL AND METHOD 

 The retrospective study’s data was 

selected from the medical record files of 195 

patients who addressed the Periodontology 

Clinic of the Faculty of Dental Medicine in 

Craiova for various periodontal complaints. 

The selected data for study utilization 

comprised of demographic elements, 

medical history, periodontal diagnostic and 

summary of serologic parameters resulted 

from blood tests. 

The gender distribution of the 

patients consisted of 89 males (45.6%) and 

106 females (54.4%). The age of the patients 

varied from 19 years to 67, the average age 

being 46.53 years and the median value 

being 48 years. The age distribution of the 

patients was as follows: 0-30 years: 8 

patients, 31-40 years: 51 patients, 41-50 

years: 63 patients, 51-60 years: 60 patients, 

61-70 years: 13 patients (Figure 1). 

 

Figure 1 - Age distribution of patients (%) 

 

The patient’s analyzed medical records 

used into our retrospective study included a 

medical questionnaire, periodontal 

examination chart and laboratory test report 

of serological parameters.  

 The questionnaire included 

information about previous dental 

treatments, general health problems 

previously diagnosed and medication that 

the patients were taking. 

 The periodontal examination 

included a complete periodontal probing of 

the teeth, which enabled the assessment of 

pocket depth, bleeding on probing, 

periodontal attachment loss, gingival 

recession and tooth mobility. 

The laboratory reports of the 

patients’ serological tests were compiled for 
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biochemical parameters (blood sugar – 

glucose, total cholesterol, hepatic enzymes – 

transaminase ALT and AST, triglycerides) 

and cellular parameters (full blood count, 

erythrocyte sedimentation rate, prothrombin 

time and international normalized ratio).  

 The patients diagnosed with 

periodontal disease were divided into four 

groups for data analysis and comparison: 

patients with diabetes mellitus, patients with 

HBV infection, patients with HCV infection 

and patients with none of these three 

diagnostics. Data was centralized with 

Microsoft Excel software and statistical 

analysis were made with Microsoft Excel 

data analysis add-on, descriptive statistics 

and t-test (p < 0.05 for statistical 

significance). 

RESULTS 

 Upon the periodontal examination, 

all patients were diagnosed with periodontal 

disease, in various degrees of evolution. 

Regarding systemic health status, of the total 

195 patients, 60 had been previously 

diagnosed with diabetes mellitus (type I and 

II), 16 with chronic viral hepatitis B and 10 

with chronic viral hepatitis C (no serologic 

active viraemia), while the rest 109 did not 

declare any systemic suffering.  

 

Figure 2 - Systemic conditions 

 

 For the entire study group of patients, the serological parameters analyzed are listed in 

Table 1.  

Name of parameter 
Measure

ment unit 

Aver

age/ 

mean 

value 

Mini

mum 

value 

Maxi

mum 

value 

Stan

dard 

deviatio

n 

Me

dian  

value 

1. Aspartate 

aminotransfer

ase (AST) 

IU/L 24.26 9 113 13.14 20.8 

2. Alanine 

transaminase 

(ALT) 

IU/L 30.21 7 157 23.33 
23.8

7 

3. Cholesterol 

(Total) 
mg/dL 

214.8

9 
128 318 45.77 207 

4. Glucose mg/dL 100 

 

58 

 

264 29.15 93 

5. Triglycerides mg/dL 154.8  430 98.56 126 

60 

16 
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3 24.43 

 

6. Erythrocyte 

sedimentation 

rate (ESR) 

(1h) 

mm 13.2 2 59 9.84 10 

7. Prothrombin 

time 
s 14 10.1 23.4 2.1 13.8 

8. International 

normalized 

ratio (INR) 

 1.06 0.8 2.01 0.13 1.04 

Table 1 - Table 1 - Serological parameters for study group 

  

The patients previously diagnosed with 

diabetes mellitus (60 persons) were 

composed out of 36 males and 24 females, 

with an average age of 47.06 years (19 years 

minimum age, 66 maximum age). For these 

patients, the results of the serological 

parameters analyzed are listed in Table 2. 

 

Name of parameter 
Measure

ment unit 

Aver

age/ 

mean 

value 

Mini

mum 

value 

Maxi

mum 

value 

Stan

dard 

deviatio

n 

Me

dian  

value 

1. Aspartate 

aminotransfer

ase (AST) 

IU/L 28.2 9 113 17.92 
23.6

5 

2. Alanine 

transaminase 

(ALT) 

IU/L 38.43 8.6 155 29.08 28.7 

3. Cholesterol 

(Total) 
mg/dL 

223.8

9 
143 315 49.97 228 

4. Glucose mg/dL 
124.9

8 

 

85 

 

264 40.83 110 

5. Triglycerides mg/dL 
193.3

3 

 

49 

 

407 
107.2

5 
167 

6. Erythrocyte 

sedimentation 

rate (ESR) 

(1h) 

mm 14.28 2 40 9.24 12 

7. Prothrombin 

time 
s 13.68 10.1 18.6 1.91 13.4 

8. International 

normalized 

ratio (INR) 

 1.05 0.9 1.33 0.09 1.04 

Table 2 - Serological parameters for diabetes mellitus patients 
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A number of 16 out of the total 195 

patients had previously been diagnosed with 

viral hepatitis B. the gender distribution for 

this group of patients was 6 females and 10 

males. The average age of these patients was 

45.93 years, the youngest being 25 and the 

oldest 61. The values for analyzed 

serological parameters are listed in Table 3. 

Name of parameter 
Measure

ment unit 

Aver

age/ 

mean 

value 

Mini

mum 

value 

Maxi

mum 

value 

Stan

dard 

deviatio

n 

Me

dian  

value 

1. Aspartate 

aminotransfer

ase (AST) 

IU/L 43.55 25 61 25.84 48 

2. Alanine 

transaminase 

(ALT) 

IU/L 67.27 10 113 45.63 34.5 

3. Cholesterol 

(Total) 
mg/dL 

229.1

6 
182 282 37.36 

223.

5 

4. Glucose mg/dL 
113.7

5 

 

79 

 

250 39.9 
105.

5 

5. Triglycerides mg/dL 190 

 

123 

 

285 68.47 176 

6. Erythrocyte 

sedimentation 

rate (ESR) 

(1h) 

mm 15.78 3 59 15.63 10 

7. Prothrombin 

time 
s 13.5 10.2 15.7 1.44 13.8 

8. International 

normalized 

ratio (INR) 

 1.08 0.95 1.36 0.12 1.06 

Table 3 - Serological parameters for HBV patients 

 

A number of 10 patients had been 

previously diagnosed with an HCV 

infection, 7 of whom were males. The 

average age of these patients as 47.6 years, 

the youngest being 36 years old and the 

oldest 62 years old. The results of the 

analyzed serological parameters are listed in 

Table 4. 

 

Name of parameter 
Measure

ment unit 

Aver

age/ 

mean 

value 

Mini

mum 

value 

Maxi

mum 

value 

Stan

dard 

deviatio

n 

Me

dian  

value 

1. Aspartate 

aminotransfer

ase (AST) 

IU/L 44.71 25 67.8 14.76 42 

2. Alanine 

transaminase 

(ALT) 

IU/L 67.24 47 93 17.02 65 
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3. Cholesterol 

(Total) 
mg/dL 

235.5

7 
186 306 47.78 228 

4. Glucose mg/dL 
104.6 

 
67 130 20.29 105 

5. Triglycerides mg/dL 

199.9

2 

 

77 396 150.5 
163.

34 

6. Erythrocyte 

sedimentation 

rate (ESR) 

(1h) 

mm 12.25 2 28 8.51 11 

7. Prothrombin 

time 
s 15.1 11.8 21.7 3.48 

13.9

5 

8. International 

normalized 

ratio (INR) 

 1.1 0.89 1.37 0.18 1.08 

Table 4 - Serological parameters for HCV patients 

The rest of study participants, 109 

patients, did not have a pre-existing 

diagnostic and were included the study 

group of periodontal patients with no co-

morbidities. Of the 109 patients in this 

group, 47 (43.11%) were males. The average 

age of the group was 46.7 years. The results 

of the analyzed serological parameters are 

listed in Table 5. 

Name of parameter 
Measure

ment unit 

Aver

age/ 

mean 

value 

Mini

mum 

value 

Maxi

mum 

value 

Stan

dard 

deviatio

n 

Me

dian  

value 

1. Aspartate 

aminotransfer

ase (AST) 

IU/L 46.77 27 67 9.16 48 

2. Alanine 

transaminase 

(ALT) 

IU/L 22.45 7 70 9.76 21 

3. Cholesterol 

(Total) 
mg/dL 

209.8

1 
128 318 43.48 203 

4. Glucose mg/dL 

 

89.68 

 

58 114 9.31 89 

5. Triglycerides mg/dL 

 

134.3

2 

 

24.43 430 91.06 93.4 

6. Erythrocyte 

sedimentation 

rate (ESR) 

(1h) 

mm 12.6 2 50 9.50 10 

7. Prothrombin 

time 
s 15.1 11.8 21.7 3.48 

13.9

5 

8. International  1.06 0.8 2.01 0.14 1.03 
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normalized 

ratio (INR) 

Table 5 - Serological parameters for non-comorbidity patients 

 

 The age distribution of the 

participants was also balanced, the average 

age for the four study groups and the general 

participants being similar, as seen in Figure 

3.  

 

Figure 3 - Average age of patients/group 

 

Figure 4 - AST and ALT average levels (IU/L) 

Our study shows elevated levels of 

hepatic enzymes (both AST and ALT) for 

the periodontal patients diagnosed with 

HCV/HBV infection (Figure 4). The 

elevated levels show statistical significance 

(p<0.05) for comparison with both the 

general group of periodontal patients and 

with the group of periodontal patients with 

no co-morbidity. Periodontal patients with 

DB also express more elevated levels of 
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hepatic enzymes than non co-morbidity 

periodontal patients, the difference being 

statistically significant (p< 0.05).  

The total cholesterol mean values 

expressed no statistically significant 

difference between the four group of patients 

(p >0.05) (Figure 5). 

Triglycerides mean levels were 

lower than the physiological reference value 

for periodontal patients with no co-

morbidities but expressed higher average 

values for DB, HCV/HBV periodontal 

patients, the difference being statistically 

significant (p<0.05). 

Glucose levels were the highest for 

the periodontal patients with diabetes, the 

average value being higher than the 

reference physiological one (108 mg/dl). 

The periodontal patients with no co-

morbidities expressed a normal average 

glycemia value, while those with HCV/HBV 

expressed slightly elevated levels, although 

not statistically significant (p>0.05). 

The erythrocyte sedimentation rate 

average values were not higher than the 

physiological reference in any study group 

(Figure 6). 

The International Normalized Ratio 

showed average values below the 

physiological threshold (< 1.2)  (Figure 7). 

Only the patients diagnosed with viral 

hepatitis C showed slightly increased values, 

but with no statistical significance (p>0.05). 

DISCUSSION 

 The gender distribution of our study 

was balanced (45.6% males to 54.4% 

females) so as not to influence the results in 

a decisive manner. Even though some 

serological parameters have different 

physiological values for males and females, 

out study took into consideration only 

patients diagnosed with some form of 

periodontal disease. As the literature states, 

most of the serological parameters change in 

periodontal patients, either males and 

females, so our results can be taken into 

consideration despite no gender differential 

factor being added to the statistical analysis.  

The increased levels of hepatic 

enzymes in patients with HCV infection 

could suggest an exacerbated inflammatory 

activity caused by hepatic function 

impairment and the consequent accelerated 

cytokine production that is trigger by 

chronic inflammation of the hepatic tissues. 

In return, these cytokines also exacerbate the 

inflammation of the periodontal structures, 

which lead to the development and 

progression of the periodontal disease. The 

elevated levels of hepatic enzymes (AST>41 

IU/L) has also been recorded in patients with 

hepatic abnormalities in a Japanese study on 

young males [32]. The elevated levels of 

transaminazes in patients infected with 

HCV/HBV and periodontal disease could 

imply a more significant inflammatory 

reaction in these patients [33]. While, some 

studies have not found a significant 

association between transaminaze levels and 

periodontal disease [34], others have stated 

that AST levels can be used to assess the 

progression of the disease and that AST 

levels can be elevated for sites with clinical 

attachment loss [35]. What is more, even if 

ALT levels offer a positive but attenuated 

association with periodontal disease, the two 

can be associated in older patients [34]. 
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Figure 5 - Total cholesterol, triglycerides and glycemia average levels (mg/dL) 

 

Despite showing slightly elevated 

levels than the physiological reference value 

(< 195mg/dl [36]) the total cholesterol mean 

values expressed no statistically significant 

difference between the four group of patients 

(p >0.05). The elevated cholesterol levels are 

probably influenced by the age of 

participating patients, being a scientifically 

proven fact that cholesterol level increases 

with age. Other studies showed similar 

average levels of total cholesterol for 

periodontal patients, 208.03 ± 52.82 mg/dl 

[37], 216.6 ± 38.9 mg/dl [38], 192.1 ± 40.9 

mg/dl [39].  

Triglycerides mean levels were 

lower than the physiological reference value 

for periodontal patients with no co-

morbidities (< 150mg/dl [40] ) but expressed 

higher average values for DB, HCV/HBV 

periodontal patients, the difference being 

statistically significant (p<0.05). Other 

studies found similar levels of triglycerides 

in periodontal patients: 160 ± 60.9 mg/dl 

[37], 120 ± 41.2 mg/dl [38], 153 ± 105.6 

mg/dl [39].  

Izumi et al. state that there may be a 

bi-directional connection between 

periodontal disease and dyslipidaemia, in 

that the periodontal inflammation can 

perturb the lipidic metabolism and in return 

the manifestations of dyslipidaemia can 

damage the periodontal tissues [41]. 

Although peridontitis has been associated 

with hypercholesterolemia and 

hypertriglyceridemia [42-44] and the 

existence of periodontal pockets has been 

associated with high cholesterol levels [45], 

no correlation has been made between levels 

of total cholesterol, triglycerides and mean 

probing depth [46]. However, no significant 

correlations have been found between 

triglycerides levels and periodontal disease 

[38, 39, 47] by other studies. Therefore the 

data remains inconclusive and needs further 

research.  

Glucose levels were the highest for 

the periodontal patients with diabetes, the 

average value being higher than the 

reference physiological one (108 mg/dl) 

[48]. The periodontal patients with no co-

morbidities expressed a normal average 

glycemia value, while those with HCV/HBV 

expressed slightly elevated levels, although 

not statistically significant (p>0.05). Other 
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studies have found similar average glucose 

levels in periodontal patients (89.4 ± 13.1 

mg/dl) [39].  

The connection between periodontal 

disease and diabetes has proven to be bi-

directional, meaning that patients with 

diabetes have a higher prevalence of 

periodontal inflammation (3 fold) [49] and 

that periodontal disease can accelerate 

insulin resistance and therefore worsen 

glycemic control [50] up to 6 times than in 

non-periodontal diabetes patients [51]. This 

also has an impact on the treatment 

protocols of the two conditions, as 

periodontal treatment can improve glycemic 

control [52] and vice-versa [53]. 

Patients with a well-studied 

periodontal co-morbidity express more 

elevated levels of total cholesterol, 

triglycerides and glycemia than non co-

morbidity periodontal patients. This is also 

the case with HCV/HBV infected 

periodontal patients, suggesting that the 

association of these conditions has an impact 

on the serological parameters that have been 

included in our study. 

 

Figure 6 - Erytrocytes sedimentation rate (ESR) mm/h average values 

 

 

The erythrocyte sedimentation rate 

average values were not higher than the 

physiological reference in any study group. 

This is accordance with other studies that 

have no significant differences of 

hematological parameters for healthy and 

periodontal patients [54] or that have 

concluded that ESR has limited involvement 

in periodontal inflammation [55]. Slightly 

higher values were expressed by patients 

with HBV infection, probably due to the 

hepatic inflammation caused by the disease, 

although not statistically significant.  
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Figure 7 - International Normalized Ratio average values 

 

 

The International Normalized Ratio 

showed average values below the 

physiological threshold (< 1.2) [56]. Only 

the patients diagnosed with viral hepatitis C 

showed slightly increased values, but with 

no statistical significance, probably due to 

the hepatic function impairment which 

causes perturbation in the production of 

coagulation factors by the liver. Moreira et 

al. found elevated levels of INR in 

periodontal patients before the debut of 

periodontal treatment (1.92 ± 0.44) but the 

results are so for inconclusive [57].  

 

CONCLUSION 

 The analysis of serum parameters in 

periodontal patients enabled us to observe 

that similar changes occur in periodontal 

patients with a well-documented co-

morbidity like diabetes mellitus and a 

possible one like HCV/HBV infection. The 

average values of parameters in periodontal 

patients with no co-morbidity have been 

lower than those with one such co-

morbidity, suggesting that HCV/HBV 

infection as well as diabetes can have a bi-

directional relationship with periodontal 

disease.   
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