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The Association Between Hyperlipidemia and Periodontal Infection
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Background: Periodontitis is a local chronic inflammatory condition of the supporting structures of the teeth resulting from a dental 
plaque biofilm attached to teeth surfaces. Recent studies have indicated that this oral disease may have effects on systemic health.
Objectives: The aim of the present study was to evaluate the association between periodontitis and hyperlipidemia.
Patients and Methods: This case-control study was conducted in Iran during March 2011. In this case-control study, levels of serum lipids 
in 45 subjects with periodontitis were measured and compared with 45 age, gender and body mass index (BMI) matched controls. Data 
were analyzed using student t-test and chi-square test with P < 0.05 as the limit of significance.
Results: Mean values of total cholesterol (CHL) (periodontitis group = 218.11 ± 29.77, control group = 162.31 ± 48.24) and triglycerides (TG) 
(periodontitis group = 209.77 ± 44.30, control group = 125.60 ± 44.16) were significantly higher in the periodontitis group (P < 0.001). High-
density lipoprotein (HDL) and low-density lipoprotein (LDL) cholesterol levels were higher in the case group, but this difference was not 
statistically significant. Frequency of pathological values of CHL and TG were significantly higher in cases compared with the controls (P 
= 0.002 and P = 0.015, respectively).
Conclusions: This study indicates that hyperlipidemia may be associated with periodontal disease in healthy individuals; yet whether 
periodontitis causes an increase in levels of plasma lipids or whether hyperlipidemia is a risk factor for periodontal infection and 
cardiovascular disease, it needs further investigations.
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1. Background
Chronic periodontitis is one of the most common in-

flammatory diseases that lead to destruction of the peri-
odontal ligaments and loss of the adjacent bone and 
teeth (1). With the progression of periodontitis, bacteria 
and their endotoxins (lipopolysaccharide) and other 
products enter the periodontal tissue and blood circula-
tion causing, systemic or local inflammatory reactions 
in the host. Also, periodontal disease causes Th1 reaction 
and releases cytokines such as tumor necrosis factor-α 
(TNF-α) and interleukin-1β (IL-1β), which can increase the 
risk of coronary heart disease (2).

Fentoglu et al. reported that serum and gingival cervi-
cal fluid (GCF) levels of TNF-α, IL-1β and IL-6 seem to be 
relating factors between periodontal disease and high se-
rum lipid levels (3). Several studies have shown that there 
is a relationship between periodontitis and high serum 
lipid levels (4-9), while other studies have found no such 
relationship (10-14). Losche et al., Cutler et al., and Moe-
intaghavi et al. concluded that plasma levels of lipids in 
individuals with periodontitis were significantly higher 
than healthy periodontal subjects (4, 7, 8). Hamissi et al. 
on the other hand, reported no significant difference be-

tween levels of total cholesterol (CHL), triglycerides (TG), 
high-density lipoprotein (HDL) and low-density lipopro-
tein (LDL) cholesterol in periodontitis subjects compared 
with controls (14).

2. Objectives
According to the controversy between different stud-

ies, this study was performed to determine the relation-
ship between chronic periodontitis and blood serum 
lipid levels.

3. Patients and Methods
This case-control study was conducted at the school of 

dentistry, Ahvaz Jundishapur University of Medical Sci-
ences, Ahvaz, Iran, during March 2011. The study protocol 
was approved by the ethics committee (Number: 216/36/ 
MP/D). From the patients that referred to the periodon-
tics department, 100 subjects with chronic periodontitis 
that had at least one periodontal pocket with 4 mm depth 
in every quadrant and showed bone destruction in their 
radiography, were selected on the basis of the simple ran-
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dom sampling method, and then based on the exclusion 
criteria 45 subjects were excluded from the case group. 
Also, 45 periodontally healthy subjects that did not meet 
the exclusion criteria were selected for the control group 
by the simple random sampling method, from 100 in-
dividuals referred to the oral medicine department. Ac-
cording to previous studies and the statistical formula, in 
total 90 subjects (45 cases and 45 controls) were selected 
to participate in the study; the significance of the study 
was set at α = 0.05 and the power was set at 80%.

These two groups were matched for confounding factors 
such as gender, age and number of teeth. All participants 
signed an informed consent form. One periodontist per-
formed all periodontal examinations in a dental chair 
using a dental mirror and a world health organization 
(WHO) periodontal probe according to the WHO instruc-
tions. Clinical oral examinations included assessment of 
the periodontal pockets in all teeth except the third mo-
lars. Dental and medical history was determined on the 
basis of information obtained from the health interviews 
and examinations. Exclusion criteria were periodontal 
treatment in the last six months, diseases such as can-
cer, cardiovascular disease and diabetes mellitus or any 
endocrine disease, hypertension, use of alcohol, tobacco 
smoking, drug treatment for hyperlipidemia and exces-
sive obesity (BMI ≥ 30 kg/m2). Body mass index (BMI) was 
calculated as body weight (kg) divided by height (m2) (15).

All subjects were referred to the central laboratory of 
Golestan Hospital where fasting blood samples were 
collected to determine serum lipid levels, using routine 
enzymatic methods (Autoanalyzer, BT 3000, Italy), which 
were calibrated daily by the operator. The pathological 
cut-off points according to the laboratory’s recommen-
dations were as follows: total cholesterol (CHL) > 220 mg/
dL, triglycerides (TG) > 200 mg/dL, low density lipopro-
teins (LDL) > 178 mg/dL and high density lipoproteins 
(HDL) < 29 mg/dL.

3.1. Statistical Analysis
The data were tested for normal distribution and were 

found to be normally distribution (Kolmogorov-Smirnov 
test). Student t-test and chi-square test were applied for 
intergroup comparisons between the variables (serum 
lipid levels), and the significance level was set at α ≤ 0.05. 
Also, the odds ratio with 95% confidence interval was esti-
mated. Statistical analysis was performed using the SPSS 
software (version 17, Chicago, IL, USA).

4. Results
Ninety subjects participated in the study, including 45 

cases (20 males, 25 females) of chronic periodontitis and 

45 controls (22 males, 23 females). The clinical character-
istics of the case and control groups are illustrated in Ta-
ble 1. Mean values and standard deviations of the serum 
levels of TG, total cholesterol, HDL and LDL cholesterol in 
both groups are illustrated in Table 1. Mean values of TG in 
the periodontitis group (209.77 ± 44.30) were significant-
ly higher compared to the control group (125.60 ± 44.16), 
P < 0.001. Mean values of CHL were significantly higher in 
the periodontitis group (218.11 ± 29.77) compared to the 
healthy group (162.31 ± 48.24), P < 0.001.

Low-density lipoproteins and HDL cholesterol were 
higher in the case group, yet this difference was not sig-
nificant. Body mass index was not significantly higher in 
periodontal patients than control individuals. The fre-
quency of abnormal serum lipid levels in both groups 
is presented in Table 2. The frequency of pathological TG 
and CHL was significantly higher in cases compared to 
controls (P = 0.015 , P = 0.002, respectively). Odds ratio 
of periodontal disease for hypertriglyceridemia and 
hypercholesterolemia were estimated as 5.2 and 4.04, 
respectively.

Table 1.  Information on Individuals of the Periodontitis and 
Control Groups (n = 45) a,b

Variable Periodontitis 
Group

Control 
Group

Students t-
Test P Value

Age, y 34.11 ± 4.71 35.36 ± 5.05 0.23

Body mass 
index, kg/m2

25.17 ± 2.5 23.73 ± 3.1 0.46

Total choles-
terol, mg/dL

218.11 ± 29.77 162.31 ± 48.24 < 0.001 c

Triglycerides, 
mg/dL

209.77 ± 44.30 125.60 ± 44.16 < 0.001 c

LDL, mg/dL 116.97 ± 37.41 115.68 ± 41.53 0.87

HDL, mg/dL 55.24 ± 14.05 53.75 ± 17.87 0.66
a  Data are presented as mean ± SD.
b  Abbreviations: HDL, high density lipoprotein; LDL, low density 
lipoprotein.
c  Significant difference (P < 0.05).

Table 2.  Frequency of Pathological Values of Serum Lipids in 
Controls and Periodontitis Patients (n = 45) a,b

Cut-off, mg/
dL

Value Control 
Group

Periodontitis 
Group

Chi-Square Test 
P Value

CHL > 220 8 (17.7) 21 (46.6) 0.002 c

Triglycer-
ides

> 200 6 (13.3) 20 (44.4) 0.015 c

LDL > 178 2 (4.44) 3 (6.66) 0.62

HDL < 29 2 (4.44) 3 (6.66) 0.62
a  Data are presented as NO. (%).
b  Abbreviations: CHL, total cholesterol; HDL, high-density lipoprotein; 
LDL, Low density lipoprotein.
c  Significant difference (P < 0.05).
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5. Discussion
This study showed that total cholesterol and TG levels 

were significantly higher in periodontal patients com-
pared to healthy subjects, yet LDL and HDL cholesterol 
levels were not significantly different between the two 
groups. The odds ratio for having high TG and CHL levels 
in patients with chronic periodontitis was 5.2 and 4.04 
times higher than healthy periodontal subjects. Other 
studies have confirmed a relationship between chronic 
periodontitis and serum lipid levels (4-9), yet these stud-
ies had different study designs, samples sizes, and differ-
ent methodologies for diagnosing periodontal disease 
and assaying serum lipid levels. On the other hand, some 
studies have rejected this relationship (10-14).

Ebersole et al. reported that periodontal disease causes 
a significant rise in serum TG, CHL, HDL and LDL levels 
in non-human primates (16). Cutler et al. observed that 
chronic periodontitis has a significant relationship with 
the increase of serum TG and total cholesterol, which 
agrees with our study. Their study estimated an odds ra-
tio of 8.6 and 7 for hypertriglyceridemia and hypercho-
lesterolemia, which was higher than our study (5.2 for TG 
and 4.04 for CHL) (7).

In a study carried out by Losche et al., pathological lev-
els of TG and total cholesterol was higher in periodon-
tal patients compared to healthy subjects, similar to the 
findings of this study, yet they also reported that peri-
odontal patients had a significantly higher abnormal 
LDL levels (4). A possible explanation could be the differ-
ence in the definition of abnormal levels of LDL; in the 
study carried out by Losche et al. LDL > 160 mg/dL and 
HDL < 45 mg/dL was considered pathological (4) yet in 
our study LDL > 178 mg/dL and HDL < 29 mg/dL was con-
sidered pathological by the laboratory; therefore less pa-
tients were in this range.

Katz et al. confirmed a positive relationship between 
deep periodontal pockets and high total cholesterol and 
LDL levels, using the index Community Periodontal In-
dex of Treatment Needs (CPITN) (5, 6). Moeintaghavi et al. 
and Taleghani et al. reported similar results to this study, 
yet the odds ratio for high TG and CHL in this study was 
lower than that reported by Moeintaghavi (6.7 for TG and 
5.9 for cholesterol) (8, 9). Machado et al. concluded that 
mean levels of cholesterol and TG were higher in patients 
with periodontitis yet the difference was not significant 
(10). Saxlin et al. carried out a cross-sectional study on 1297 
subjects and concluded that serum lipid levels were not 
associated with an increased likelihood of periodontal 
infection among normal weight subjects, yet were associ-
ated with the presence of deepened periodontal pockets 
(4 mm or more) among obese subjects (11). Sridhar et al. 
rejected the relationship between periodontal disease, 
coronary heart disease and serum lipid levels (12). Hamis-
si et al. carried out a case-control study where the case 
and control groups were matched by, age, gender, diet, 
weight, height, health condition and number of teeth. 
They concluded that serum lipid levels in the case group 

were higher than the control group yet this difference was 
not significant. They claimed that the difference between 
their results and other studies was due to samples size and 
the severity of periodontitis in the case group (14). Noack 
et al. stated that the relationship between hyperlipidemia 
and periodontal infection could be due to polymorpho-
nuclear leucocytes (PMN-cells) dysfunction (17).

Periodontitis is an infectious disease caused by gram-
negative anaerobic bacteria. It has been shown that acute 
infections can interrupt lipid metabolism, and there is a 
significant rise in plasma TG during gram-negative bac-
terial infections (18). It seems that these changes are due 
to cytokines such as TNF-α, IL- 1β and IL-6 which are pro-
duced in large amounts in infectious periodontal tissues 
(19-21). These cytokines increase the mobilization of lipids 
from the liver and adipose tissue (22), and increase the 
binding of LDL to endothelium and smooth muscles (23). 
It has been reported that oxidative modification of LDL 
leads to an increase in cholesterol accumulation because 
modified LDL is very susceptible to macrophage uptake 
(24). On the other hand, several studies have reported the 
possible role of hyperlipidemia in periodontitis progres-
sion (25). It has been shown that hyperlipidemia causes 
an increase in white blood cell (WBC) activity (26, 27), 
which helps the progression of periodontal disease in 
adults (28, 29). This study was carried out on non-smok-
ing subjects thus confounding relationships with the 
toxic effects of smoking were omitted. We also excluded 
the diabetic subjects to omit the confounding effects 
of diabetes. Subjects with BMI ≥ 30 were also excluded 
because many studies report a relationship between 
obesity and periodontal infections (30-32). The case and 
control groups were matched by age, because older age 
is a risk factor for hyperlipidemia. This study showed a re-
lationship between periodontitis and hyperlipidemia yet 
whether alterations in lipid metabolism are the cause or 
result of periodontitis cannot be determined. Therefore 
we suggest that cohort studies with more samples should 
be carried out to better understand this relationship.

Hyperlipidemia can lead to cardiovascular diseases, 
which have high mortality rates. This study, similar to 
some other previous reports, proves a relationship be-
tween periodontal disease and hyperlipidemia. There-
fore, it is recommended that patients with heart disease 
should strongly consider periodontal treatment.
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