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Resumo
Introdução: A doença periodontal é uma resposta inflamatória a bactérias que residem no tecido gengival podendo 
apresentar repercussão sistêmica. Objetivo: O objetivo deste estudo foi conhecer a relação entre a periodontite 
e marcadores do risco cardiovascular. Material e método: Noventa pacientes selecionados foram divididos 
em dois grupos de acordo com os níveis de profundidade de sondagem (PS) e nível clínico de inserção (NCI). 
Grupo controle, n =45 (< 4 sítios com PS ≥ 4.0 mm e NCI ≥3.0 mm) e grupo casos, n =45 (≥30% dos sítios com 
PS ≥ 4.0 mm e NCI ≥ 3.0 mm). Todos os indivíduos foram submetidos a dosagens plasmáticas de Proteína C reativa 
de alta sensibilidade, HDL-c e Lipoproteína de baixa densidade eletronegativa (LDL–). Dados do histórico médico 
e nível socioeconômico foram também coletados. Resultado: Os níveis plasmáticos de HDL-c foram maiores nos 
indivíduos com doença periodontal (p = 0,016) e inversamente associados com o número de sítios periodontais 
com OS ≥ 3 mm (rho= –0.325) e números de sítio com OS ≥ 3 mm e NCI ≥ 3 mm (rho= –0.216). NCI ≥ 3 mm. Estas 
associações permaneceram após ajuste para biolfilme e uso de cigarro usando análise de covariância univariada 
(p < 0.05). O odds ratio ajustado entre a doença periodontal e os níveis de HDL-c foi 0.94 (CI95% 0.88–0.99) 
após ajuste para idade, fumo e biofilme. Os demais marcadores do risco vascular não foram relacionados com a 
doença periodontal. Conclusão: Os parâmetros clínicos da periodontite foram inversamente associados com as 
concentrações de HDL-c.

Descritores: Doenças periodontais; HDL-c; doença cardiovascular coronariana; risco cardiovascular.

Abstract
Introduction: Periodontal disease is an inflammatory response to bacteria that reside in the gum tissue and can 
have systemic repercussion. Objective: The aim of this study was to assess the relationship between periodontitis 
and markers of cardiovascular risk. Material and method: Ninety selected patients were assigned into two groups 
in accordance with their levels of probing pocket depth (PPD) and Clinical Attachment Level (CAL): control group, 
n= 45 (< 4 sites with PPD ≥ 4.0 mm and CAL ≥ 3.0 mm) and case group, n= 45 (≥ 30% of sites with PPD ≥ 4.0 mm 
and CAL ≥3.0 mm). Plasma concentrations of C-reactive protein, high sensitive CRP, high-density lipoproteins 
(HDL-c) and electronegative low density lipoproteins (LDL) were assessed in all participants. Data from medical 
history and socioeconomic level were also collected from patients. Result: Plasma levels of HDL-c were lower in 
subjects with periodontal disease (p = 0.016) and were inversely associated with the number of sites with PPD ≥ 3 mm 
(rho= –0.325) and number of sites with PPD ≥ 3 mm and CAL ≥ 3 mm (rho= –0.216). These associations remained 
significant after adjustments for dental plaque and smoking using Univariate Analysis of Covariance (p < 0.05). 
Adjusted odds ratio between periodontal disease and levels of HDL-c was 0.94 (CI95% 0.88–0.99) after adjusting for 
age, smoking and dental plaque. Other investigated markers of cardiovascular risk were not related to periodontal 
disease. Conclusion: Clinical parameters of periodontitis were inversely associated with plasma concentrations of 
HDL-c.

Descriptors: Periodontal diseases; HDL-c; coronary heart disease; cardiovascular risk.
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INTRODUCTION

Periodontal pathogens can produce and transmit toxins to 
the blood stream, which can invade blood vessels, triggering 
host immune defense processes, directed by inflammatory 
cytokines and acute phase proteins1. Such processes can produce 
cellular defense changes, and these pathogens migrating through 
the blood stream may be associated with the increase in lipid 
metabolism and atherogenesis processes in blood vessels2.

Several studies have investigated whether periodontal disease 
was associated with risk predictors for cardiovascular disease3-8. 
Among the markers of cardiovascular disease, C-Reactive Protein 
(CRP), homocysteine, fibrinogen, High-density lipoproteins 
(HDL-c) and Low-density lipoproteins (LDL-c) have been most 
frequently investigated. CRP is an acute phase protein, which 
plays a crucial role in the reestablishment of homeostasis after 
infections and inflammatory processes because of its microbicidal 
and phagocytic functions9. It is also considered an independent 
biochemical predictor of several diseases, such as cardiovascular 
disease10.

HDL-c represents a class of lipoproteins composed of a wide 
range of different subpopulations with particle sizes varying from 
less than 7 nm to 14 nm, which carry fatty acids and cholesterol 
from the body tissue to the liver. HDL-c can remove cholesterol 
from atheroma within arteries and transport cholesterol 
back to the liver for excretion or re-utilization. A high level of 
HDL-c seems to protect against cardiovascular diseases, and 
low HDL-c levels increase the risk for heart disease11. There is 
a study that suggests that periodontal treatment can change the 
anti-atherogenic metabolism of HDL-c12. A minimum oxidized 
fraction of the LDL in plasma, electronegative LDL or LDL- 
(minus), is a possible predictor of cardiovascular risk13. LDL- is 
considered a more accurate measure for cardiovascular disease 
risk than LDL13. This is because LDL− contains higher amounts 
of cholesterol oxides, conjugated dienes, TBARS and decreased 
levels of α-tocopherol in comparison to native LDL (n-LDL)14. 
Despite some studies evaluated the association between LDL and 
periodontal disease15 no previous study investigated LDL- as a 
putative risk factor for periodontitis.

The use of the ratio between independent risk predictors for 
cardiovascular disease is also a strategy used to increase the power 
of a test in the identification of subjects at risk for cardiovascular 
disease16.

The findings on the association between periodontal disease 
and markers of cardiovascular disease are not consistent, 
suggesting the need for further studies using appropriate 
methodology. The hypothesis of this study was that subjects 
with periodontal disease are more likely to have higher levels of 
CRP and LDL-, and lower levels of HDL-c compared with those 
without periodontal disease. The aim of this study was to analyze 
the association between clinical parameters of periodontal 
disease and markers of cardiovascular risk factors, namely serum 
C-Reactive Protein, HDL-c and LDL–.

MATERIAL AND METHOD

1. Subjects

A cross-sectional study was conducted on a convenience 
sample of patients referred to the Dental School at Federal 
University of Amazonas (UFAM), Manaus (AM), Brazil. This 
study was approved by the Committee of Ethics and Research of 
the Federal University of Amazonas (UFAM).

The nature of the investigation was explained to selected 
individuals attending the Clinical Dentistry Department of the 
Dental School of the UFAM. Initially, a pilot study including 
45  patients being over 30 years of age and presenting at least 
four sites with periodontal pocket depth (PPD) > 4.0 mm was 
conducted. Intraclass correlation coefficient of agreement 
findings for PPD and Clinical Attachment Level (CAL) were 
0.86 and 0.77, respectively. No changes were needed in either 
questionnaires.

The inclusion criteria for the main study consisted of 
participants between 30 to 65 years-old, with at least 15 natural 
teeth and did not participate in the pilot study. Subjects were 
excluded if they: had a history of cardiovascular disease, systemic 
conditions associated with periodontal disease or if they were 
taking medicines related to periodontal alterations (antibiotics, 
cyclosporine A, steroidal and non-steroidal anti-inflammatory); 
pregnancy; received periodontal therapy in the last six months; 
and used chlorhexidine during the last month. Subjects with 
history of cardiovascular disease were excluded because their 
concentrations of cardiovascular risk markers are probably 
altered. The exclusion of such individuals was in order to avoid 
the potential confounder effect of previous cardiovascular disease 
on the relationship between periodontal disease and markers of 
cardiovascular risk.

Initially, 172 patients between 30 to 65 years-old and with at 
least 15 natural teeth from the Clinical Dentistry Department 
were invited based on information from dental records. The 
acceptance was 75.6%. Of the 130 patients who agreed to 
participated, 40  were excluded based on the selection criteria. 
Therefore, 90  individuals were considered suitable  and were 
assigned to one of two groups in accordance with their levels 
of PPD and CAL. The flowchart  of the sample is presented in 
Figure 1. The Case group included 45 patients were with at least 
30% of sites with PPD ≥ 4.0 mm and CAL ≥ 3.0 mm. The Control 
group was composed by 45 patients had less than four sites 
with PPD ≥ 4.0 mm and CAL ≥ 3.0 mm in non-adjacent teeth. 
Bleeding on probing was not considered in the definition of cases 
and controls because this parameter usually represents a current 
inflammatory periodontal condition instead of the periodontal 
status in the long term17.

All suitable patients received and signed a written informed 
consent form regarding the study aims, procedure and the 
voluntary character of their participation. Patients were selected 
between February and November 2007. All subjects considered 
suitable  were interviewed to obtain socio-demographic data 
including age, sex, ethnicity, marital status, schooling and familial 
income. In addition, tobacco-use and information concerning 
previous and current systemic diseases was gathered.
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A pre-tested questionnaire was used to obtain these data. 
Immediately after the interview, one examiner previously 
calibrated for periodontal clinical parameters examined the 
patients, and finally blood samples were collected to quantify the 
risk predictors for cardiovascular risk. The examiner conducting 
the periodontal clinical examinations was masked concerning the 
laboratory results of risk predictors for cardiovascular disease.

2. Periodontal Clinical Examination

Periodontal clinical measurements registered by one 
calibrated examiner included Visible Plaque Index (VPI), 

Bleeding on Probing Index (BOP), PPD and CAL measured at 
6 sites per tooth (mesiobuccal, buccal, distobuccal, distolingual, 
lingual, and mesiolingual) for all teeth, excluding third molars. 
PPD and CAL were recorded to the nearest higher millimeter by 
means using the North Carolina periodontal probe (Hu-Friedy, 
Chicago, IL, USA), 15 mm in length and 0.35 mm in diameter. 
Plain oral mirrors (Hu-Friedy) were used for periodontal 
examinations. VPI and BOP were dichotomic measures assessed 
by visually examining the presence or absence of dental biofilm 
and gingival bleeding on probing, respectively18.

3. Collection of Blood Sample and Assays

After periodontal clinical examination, 5 mL of venous blood 
sample was collected individually and placed in separate tubes 
containing anticoagulant solution of sodium citrate 0.15%. The 
tubes were stored at 4 °C and transported to the laboratory of 
Biochemistry (São Paulo University, São Paulo, Brazil). First, the 
samples were centrifuged as 800 g for 15 minutes to obtain the 
blood plasma.

The investigated risk predictors for cardiovascular disease 
were C-reactive protein (CRP), high sensitive C-reactive protein 
(hs-CRP), high-density lipoproteins (HDL-c), electronegative 
low-density lipoproteins (LDL-) and the proportion of hs-CRP/
HDL-c.

CRP, hs-CRP and HDL-c were measured by 
immunoturbidimetry automated methodology using the 
equipment Cobas Mira plus (Roche, Mannheim, German) and 
commercial Kits (Labtest diagnostic, Minas Gerais, Brazil). LDL- 
antibodies levels were assessed through immunoenzymatic assay 
with specific monoclonal antibody against LDL–13. All methods 
were validated using internal controls. The interview, periodontal 
clinical exam, collection of blood samples and laboratorial 
analysis were conducted between March and November 2007.

4. Statistical Analysis

The continuous variables were tested for normal distribution 
by the Kolmogorov-Smirnov test. The comparison concerning 
socio-demographic variables as well as tobacco-use habits and 
systemic diseases between groups were performed by two sample 
t-test, Chi-square and Fisher’s exact tests. Periodontal clinical 
parameters including the average of VIP, BOP Index, PPD and 
CAL level were computed for each subject and then averaged 
across subjects in the two groups.

Differences among periodontal clinical parameters were 
examined in the subset of sites according to their PPD (≥ 4 mm 
and ≥ 5 mm), CAL (≥ 3 mm, ≥ 4 mm and ≥ 5 mm) and the use of 
a combination of both PPD ≥ 4 mm and CAL ≥ 3 mm. The values 
for each clinical parameter were averaged separately within 
each PPD and CAL level category for each subject and then 

Figure 1. Flow chart of the sample.
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averaged across participants in the two groups. The significance 
of differences between the two groups was checked by Mann-
Whitney tests. The mean levels of markers of cardiovascular risk 
CRP, hs-CRP, HDL-c and LDL– presented normal distribution 
and were compared between groups by two sample t-test. The 
comparisons of proportions of subjects with different levels of 
risk for CRP, hs-CRP and HDL-c between groups were performed 
by Chi-square test.

Possible associations between periodontal clinical parameters 
and risk predictors for cardiovascular disease were sought after 
using the Spearman coefficient correlation (adjusted for multiple 
testing analysis). Multivariate logistic regression was performed 
to examine the association between periodontal disease and risk 
predictors for cardiovascular disease, adjusting for covariates. 
The covariates that presented p ≤ 0.20 in the bivariate analysis 
as well as dental plaque and smoking were used in the logistic 
regression. Dental plaque and smoking were forced in the analyses 
because of their potential confounding effect on the relationship 
between periodontal disease and risk markers for cardiovascular 
disease. The procedure used was stepwise backward selection of 
risk factors. In addition, univariate analysis of covariance was 

carried out for all periodontal parameters and risk predictors for 
cardiovascular disease adjusting for dental plaque and smoking 
(covariates). Effect modification analysis was performed among 
periodontal disease measures and covariates in both analyses. 
All statistical analyses were carried out with SPSS 10.0 (Statistical 
Package for the Social Sciences for Windows, SPSS Inc., Chicago, 
IL, USA) with a significance level of 5% (p ≤ 0.05).

RESULT

The study sample comprised 90 participants (37.5% males) 
from the Dental School of the Federal University of Amazonas. In 
this study the prevalence of subjects with altered levels of HDL-c 
was 82%. Assuming that the sample size was equal to 90 to detect 
15% of the differences between groups, with 5% Type I error 
probability, the power of this study was 84.4%. Sample population 
age ranged from 30 to 65 years, with a mean age of 40 ± 8.1 years. 
There was no statistically significant difference between cases and 
controls for socio-demographic variables, smoking and diabetes 
(Table 1).

Table 1. Demographic and socioeconomic characteristics, smoking and diabetes data of participants in control and test groups

Total Control group
(N = 45)

Case group
(N = 45) p

Age (mean ± SD)a 40 ± 8.1 41.7 ± 8.9 39.0 ± 7.1 0.111

Sex (%)b 0.515

Male 37.8 33.3 42.2

Female 62.2 66.7 57.8

Ethnicity (%)c 0.984

White 17.8 17.8 17.8

Brown 72.2 73.3 71.1

Black 7.8 6.7 8.9

Indigenous 2.2 2.2 2.2

Marital status (%)c 0.327

Married/Partner 66.7 60.0 73.3

Unmarried 24.4 31.1 17.8

Divorced/widow 8.9 8.9 8.9

Schooling (years) (%)b 0.963

< 8 15.7 15.6 15.9

≥ 8 84.3 84.4 84.1

Monthly familial income (US$) (mean ± SD)a 641 ± 453 660 ± 349 623 ± 537 0.709

Smoking (%)c 0.772

Never smoked 63.6 60.0 66.7

Former smoker 27.8 31.1 24.4

Smoker 8.9 8.9 8.9

Diabetes (%)c 3.3 2.2 4.4 1.000
aTwo-sample t test, bChi-square test, cFisher’s exact test.
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Table 2 presents data for clinical parameters for the case and 
control groups. No statistically significant difference was found 
for BOP means between the two groups (p > 0.05). Statistically 
significant differences were found for the two groups with 
respect to mean values for VPI, PPD and CAL (p < 0.01). Sites 
were grouped according to PPD categories of ≥ 3 mm, ≥ 4 mm 
and ≥ 5 mm, CAL categories of ≥ 3 mm, ≥ 4 mm and ≥ 5 mm, 
the combination of PPD ≥ 3 mm and CAL ≥ 3 mm, and the 
combination of PPD ≥ 4 mm and CAL ≥ 3 mm (Table 2). There 
was a significant difference in the number of sites with different 
categories of PPD and CAL for the two groups (p < 0.05).

The risk predictors for cardiovascular disease investigated in 
patients with and without periodontal disease were analyzed by 
comparing the mean levels of each component between groups 
(Table 3). The levels of HDL-c were statistically lower in the case 
group than in control group (p < 0.05).

Nonparametric Spearman linear correlation was used to 
identify possible associations between periodontal clinical 

measures and risk predictors for cardiovascular disease (Table 4). 
Number of sites with dental plaque, number of sites with 
PPD ≥ 3 mm and number of sites with PPD and CAL ≥ 3 mm 
were inversely associated with low levels of HDL-c (p < 0.05).

Unadjusted odds ratio between periodontal disease and 
levels of HDL-c was 0.94 (95% confidence interval 0.88–0.99). 
Periodontal disease maintained an inverse association on the 
odds of HDL-c after adjusting for age, smoking and dental plaque 
with the same odds ratio magnitude (Table 5).

Univariate analysis of covariance was performed on the 
number of sites with PPD ≥ 3 mm and number of sites with PPD 
and CAL ≥ 3 mm using HDL-c levels as the between-subjects 
factor. Adjustments were made for dental plaque and smoking. 
Number of sites with PPD ≥ 3 mm (F= 4.535, p= 0.036) and 
number of sites with PPD and CAL ≥ 3 mm (F= 4.350, p= 0.040) 
were inversely associated with lower levels of HDL-c. No effect 
modification was observed among periodontal measures, dental 
plaque, smoking and socioeconomic characteristics.

Table 3. Plasma levels (mean ± SD) of some markers of cardiovascular risk of subjects in case and control groups

Total Control group
(N = 45)

Case group
(N = 45) pa

HDL-c (mg/dL) 32.4 ± 8.3 34.5 ± 8.3 30.3 ± 7.9 0.016

CRP (mg/dL) 8.2 ± 2.2 8.4 ± 2.2 8.1 ± 2.1 0.566

hs-CRP (mg/L) 2.4 ± 2.7 2.5 ± 2.6 2.3 ± 3.0 0.802

LDL– (mg/L) 1.7 ± 1.2 1.6 ± 1.3 1.8 ± 1.0 0.414

hs-CRP/HDL-c 0.07 ± 0.09 0.09 ± 0.10 0.07 ± 0.08 0.207
atwo-sample t test. CRP, C Reactive Protein; hs-CRP, ultra sensitivity C Reactive Protein; HDL-c, High density lipoprotein; LDL–, Low density lipoprotein.

Table 2. Clinical periodontal parameters (mean ± SD) of subjects in case and control groups

Total Control group
(N = 45)

Case group
(N = 45) pa

Visible Plaque Index 0.30 ± 0.18 0.20 ± 0.12 0.39 ± 0.18 < 0.001

Bleeding on Probing 0.93 ± 0.05 0.92 ± 0.04 0.93 ± 0.06 0.198

Periodontal Pocket Depth

Mean ± SD 2.4 ± 0.4 2.1 ± 0.2 2.8 ± 0.4 < 0.001

n sites ≥ 3 mm 49.3 ± 25.1 28.4 ± 10.5 70.1 ± 16.5 < 0.001

n sites ≥ 4 mm 11.6 ± 13.6 3.3 ± 3.7 19.8 ± 14.8 < 0.001

n sites ≥ 5 mm 4.4 ± 7.3 1.2 ± 2.4 7.7 ± 9.0 < 0.001

Clinical Attachment Level

Mean ± SD 3.0 ± 0.7 2.8 ± 0.8 3.1 ± 0.6 < 0.001

n sites ≥ 3 mm 70.3 ± 23.7 57.2 ± 20.8 83.4 ± 18.7 < 0.001

n sites ≥ 4 mm 28.1 ± 21.8 23.0 ± 21.2 33.4 ± 21.3 < 0.005

n sites ≥ 5 mm 12.5 ± 15.7 10.2 ± 15.3 14.8 ± 15.9 < 0.05

n sites PPD ≥ 3 mm and CAL ≥ 3 mm 48.1 ± 24.7 27.8 ± 10.4 68.4 ± 16.8 < 0.001

n sites PPD ≥ 4 mm and CAL ≥ 3 mm 11.4 ± 13.4 3.2 ± 3.7 19.5 ± 14.7 < 0.001
aMann-Whitney test. PPD, Periodontal Pocket Depth; CAL, Clinical Attachment Level.



Rev Odontol UNESP. 2013; 42(5): 336-343 Association between markers of cardiovascular risk… 341

DISCUSSION

During recent decades the epidemiology of periodontal 
disease has changed focus from determinants of periodontal 
disease to periodontal medicine; the potential harmful effects 
of periodontal disease on systemic health19. Systematic reviews 
on this subject have been conducted considering adverse 
pregnancy outcomes, poor glycemic control, pulmonary disease, 
cardiovascular disease and risk predictors for cardiovascular 
disease as the main outcomes12,20,21. Despite the increasing 
number of studies on periodontal medicine, most review papers 
emphasize the need for more studies. Among the systemic 
conditions related to periodontal disease, from a public health 
perspective, cardiovascular disease is the most important as it 
accounts for high mortality rates in most countries.

One of the main results observed in this study was the 
inverse relationship between periodontal clinical measures and 
plasma concentrations of HDL-c. HDL-c is a lipoprotein fraction 
responsible for the reverse transport of cholesterol and has an 
antioxidant effect on LDL, potentially inhibiting the formation 
of atheromatous plaque on endothelial vessels. The oxidation of 
LDL molecules is considered one of the main initiating events 
in the atherosclerosis process because of its capacity to provoke 
endothelial dysfunction10.

Consistent with our findings, previous studies have also 
detected a negative association between clinical parameters of 
periodontal disease and HDL-c5,15,22. The agreement between 
ours, and previous findings, can be based on the methodological 
similarities including mean age of the participants, the 
methodology applied measuring HDL-c levels and the full 

Table 5. Results of analysis of periodontal disease with HDLD, adjusted for age, smoking and dental plaque

Independent variables

Unadjusted OR 95% CI Adjusted OR 95% CI

HDLD 0.94* 0.88 – 0.99 0.94* 0.88 – 0.99

Agea 0.96 0.91 – 1.01 - -

Dental Plaqueb 1.03 0.94 – 1.12 1.00 0.91 – 1.10

Smokingc

Never smoker 1 - 1 -

Previous smoker 0.90 0.21 – 3.96 0.73 0.16 – 3.36

Current smoker 0.71 0.28 – 1.82 0.84 0.31 – 2.28

OR, odds ratio; CI, confidence interval; *p < 0.05; avariable removed on step 1; bvariable removed on step 2; cvariable removed on step 3.

Table  4. Correlation matrix (Spearman coefficient, adjusted for multiple testing) between periodontal clinical parameters and markers of 
cardiovascular disease

CRP us-CRP HDL-c hsCRP/HDL-c LDL-

Number of sites with dental plaque 0. 113 0. 191 –0. 325a 0. 248 0.052

Number of sites BOP 0. 097 0. 086 –0. 121 0.146 0.029

Periodontal pocket depth

Mean –0.041 0.060 –0.152 0.122 –0.143

N sites ≥ 3 mm 0.009 0.009 –0.223a 0.146 –0.143

N sites ≥ 4 mm –0.065 0.018 –0.134 0.058 –0.104

N sites ≥ 5 mm –0.171 0.061 –0.135 0.087 –0.102

Clinical attachment level

Mean –0.052 0.069 –0.078 0.097 –0.037

N sites ≥ 3 mm 0.004 0.096 –0.169 0.123 –0.056

N sites ≥ 4mm –0.115 –0.031 0.089 –0.038 –0.008

N sites ≥ 5mm –0.045 0.146 –0.081 0.149 0.078

N sites with PPD ≥ 3 mm and CAL ≥ 3 mm –0.080 0.073 –0.216a 0.140 –0.138

N sites with PPD ≥ 4 mm and CAL ≥ 3 mm –0.080 0.004 –0.132 0.044 –0.094
ap ≤ 0.05. CRP, C Reactive Protein; HDL-c, High density lipoprotein; LDL-, Low density lipoprotein; BOP, bleeding on probing; PPD, periodontal pocket depth; CAL, 
clinical attachment level.
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mouth periodontal examination. Other studies found no 
association between HDL-c and periodontal disease23-27. A 
possible explanation for these conflicting findings include: the 
low number of subjects enrolled in some studies23,24; a wide age 
range of the participants3,24-26; mean age of participants25 and the 
lack of adjustment for confounders, such as dental plaque4,23-26 
and smoking24-26. The methodology applied to assess periodontal 
disease in some studies may be another important source of 
differences in findings among studies. Some studies that did not 
find an association between periodontal disease and HDL-c used 
CPITN25,26. The CPITN index is considered an inadequate method 
for measuring periodontal disease in analytic studies. The CPITN 
index overestimates the severity of periodontal disease and its use 
produces non differential misclassification bias, which, in turn 
decreases the possibility of detecting statistical differences when 
they in fact exist28. In this study, bleeding on probing did not 
differ between case and control groups, which may be considered 
an unexpected finding. However, the clinical parameters used 
to define periodontal disease were selected to reflect the past 
history of periodontal disease since the aim of the study was 
to investigate the relationship between periodontal disease and 
markers of cardiovascular risk.

The findings of the present study showing no association 
between LDL– and periodontal disease may be relevant because 
this was the first study that tested such relationship. Further 
studies are needed to confirm this hypothesis once LDL- has been 
considered a more accurate measure for cardiovascular disease13.

In the present study, there was no association between 
periodontits and CRP using two different measurement methods. 
Similar results were reported by previous studies5,27. This finding 
is not consistent with previous studies where an ultra sensitive 
methodology was employed4-6,23 or when other methods were 
used3,29,30. Some studies that found an association between 

periodontal disease and CRP included younger individuals6,29, 
and subjects from specific populations, such as students and 
health professionals29, and other ethnic groups23. That may explain 
in part the observed differences between findings.

Some limitations of the present study included the cross-
sectional design and the relatively small sample size, which 
was selected from a dental clinic. On the other hand, one 
noteworthy positive methodological aspect was the full mouth 
periodontal examination method used to measure periodontal 
disease conducted by a calibrated examiner. Another relevant 
aspect of the present study was the use of plasmatic analysis 
by immunoturbinometry and ELISA method to assess risk 
predictors for cardiovascular disease. These methods possibly 
prevented measurement bias. In addition, selection criteria and 
adjusted analysis prevented the effect of potential confounders on 
the results.

CONCLUSION

Within the limits of this study, clinical measures of 
periodontitis in adult subjects were found to be inversely 
associated with plasma concentrations of HDL-c.

ACKNOWLEDGEMENTS

The authors thank Dulcineia Saes Parra Abdalla (Faculty of 
Pharmaceutical Sciences, University of Sao Paulo) for laboratory 
analysis. The authors recognize support provided by Foundation 
for the Support of Research in the State of Amazonas (FAPEAM) 
and National Council for Scientific and Technological 
Development (CNPq). E.S.L. is members of the INCT of Redox 
Processes in Biomedicine-Redoxoma (MCT/CNPq).

REFERENCES

1. Offenbacher S, Beck JD. A perspective on the potential cardioprotective benefits of periodontal therapy. Am Heart J. 2005;149:950-4. 
PMid:15976771. http://dx.doi.org/10.1016/j.ahj.2005.01.046

2. Mizia-Stec K. Cytokines and adhesive molecules in detection of endothelial dysfunction. Pharmacol Rep. 2006;58:21-32. PMid:17332668.

3. Wu T, Trevisan M, Genco RJ, Falkner KL, Dorn JP, Sempos CT. Examination of the relation between periodontal health status and 
cardiovascular risk factors: serum total and high density lipoprotein cholesterol, c-reactive protein, and plasma fibrinogen. Am J 
Epidemiol. 2000;151:273-82. PMid:10670552. http://dx.doi.org/10.1093/oxfordjournals.aje.a010203

4. Noack B, Genco RJ, Trevisan M, Grossi S, Zambon JJ, De Nardin E. Periodontal infections contribute to elevated systemic c-reactive 
protein level. J Periodontol. 2001;72:1221-7. PMid:11577954. http://dx.doi.org/10.1902/jop.2000.72.9.1221

5. Buhlin K, Gustafsson A, Pockley AG, Frostegård J, Klinge B. Risk factors for cardiovascular disease in patients with periodontitis. Eur 
Heart J. 2003;24:2099–107. PMid:14643270. http://dx.doi.org/10.1016/j.ehj.2003.09.016

6. Pitiphat W, Savetsilp W, Wara-Aswapati N. C-reactive protein associated with periodontitis in a Thai population. J Clin 
Periodontol. 2008;35:120–5. PMid:18081858. http://dx.doi.org/10.1111/j.1600-051X.2007.01179.x

7. Passoja A, Knuuttila M, Hiltunen L, Karttunen R, Niemelä O, Raunio T, et al. Serum high-density lipoprotein cholesterol level associated 
with the extent of periodontal inflammation in type 1 diabetic subjects. J Clin Periodontol. 2011;38:1071-7. PMid:22092968. http://dx.doi.
org/10.1111/j.1600-051X.2011.01792.x

8. Kanaparthy R, Kanaparthy A, Mahendra M. C-reactive protein as a marker of periodontal disease. Gen Dent. 2012;60:e1-5. PMid:22313986.

9. Koj A. Initiation of acute phase response and synthesis of cytokines. Biochim Biophys Acta 1996; 1317:84–94. http://dx.doi.org/10.1016/
S0925-4439(96)00048-8



Rev Odontol UNESP. 2013; 42(5): 336-343 Association between markers of cardiovascular risk… 343

10. Ridker PM. Clinical application of c-reactive protein for cardiovascular disease detection and prevention. Circulation. 2003;107:363–9. 
PMid:12551853. http://dx.doi.org/10.1161/01.CIR.0000053730.47739.3C

11. Libby P, Ridker PM, Maseri A. Inflammation and atherosclerosis. Circulation.  2002;105:1135-43. PMid:11877368. http://dx.doi.
org/10.1161/hc0902.104353

12. Hujoel PP. Does chronic periodontitis cause coronary heart disease? A review of the literature. J Am Dent Assoc. 2002;133:31S-36S. 
PMid:12085722.

13. Damasceno NR, Sevanian A, Apolinário E, Oliveira JM, Fernandes I, Abdalla DS. Detection of electronegative low density lipoprotein (LDL-

) in plasma and atherosclerotic lesions by monoclonal antibody-based immunoassays. Clin Biochem. 2006;39:28–38. PMid:16310760. 
http://dx.doi.org/10.1016/j.clinbiochem.2005.09.014

14. Chang YH, Abdalla DS, Sevanian A. Characterization of cholesterol oxidation products formed by oxidative modification of low density 
lipoprotein. Free Radical Biol Med. 1997;2:202–14. http://dx.doi.org/10.1016/S0891-5849(96)00626-0

15. Fentoglu Ö, Öz G, Taşdelen P, Uskun E, Aykaç Y, Bozkurt FY. Periodontal status in subjects with hyperlipidemia. J Periodontol. 2009;80:267-73. 
PMid:19186967. http://dx.doi.org/10.1902/jop.2009.080104

16. Jia L, Long S, Fu M, Yan B, Tian Y, Xu Y, et al. Relationship between total cholesterol/high-density lipoprotein cholesterol ratio, triglyceride/
high-density lipoprotein cholesterol ratio, and high-density lipoprotein subclasses. Metabolism. 2006;55:1141-8. PMid:16919530. http://
dx.doi.org/10.1016/j.metabol.2006.04.004

17. Baelum V, Lopez R. Defining and classifying periodontitis: need for a paradigm shift? Eur J Oral Sci .2003; 111: 2-6. PMid:12558801. 
http://dx.doi.org/10.1034/j.1600-0722.2003.00014.x

18. Ainamo J, Bay I. Problems and proposals for recording gingivitis and plaque. Int Dent J. 1975; 25(4):229-35. PMid:1058834.

19. Matthews DC. Periodontal medicine: a new paradigm. J Can Dent Assoc. 2000;66:488-91. PMid:11070627.

20. Taylor GW. Periodontal treatment and its effects on glycemic control: a review of the evidence. Oral Surg Oral Med Oral Pathol Oral 
Radiol Endod. 1999; 87:311-6. http://dx.doi.org/10.1016/S1079-2104(99)70214-3

21. Vettore MV, Lamarca GDEA, Leão AT, Thomaz FB, Sheiham A, Leal MDOC. Periodontal infection and adverse pregnancy outcomes: 
a systematic review of epidemiological studies. Cad Saúde Pública. 2006;22:2041-53. PMid:16951876. http://dx.doi.org/10.1590/S0102-
311X2006001000010

22. Saxlin T, Suominen-Taipale L, Kattainen A, Marniemi J, Knuuttila M, Ylöstalo P. Association between serum lipid levels and periodontal 
infection. J Clin Periodontol. 2008;35:1040–7. PMid:19040580. http://dx.doi.org/10.1111/j.1600-051X.2008.01331.x

23. Craig RG, Yip JK, So MK, Boylan RJ, Socransky SS, Haffajee AD. Relationship of destructive periodontal disease to the acute-phase 
response. J Periodontol. 2001;74:1007-16. PMid:12931763. http://dx.doi.org/10.1902/jop.2003.74.7.1007

24. Machado ACP, Quirino MRS, Nascimento LFC. Relation between chronic periodontal disease and plasmatic levels of triglycerides, total 
cholesterol and fractions. Braz Oral Res. 2005;19:284-9. PMid:16491257. http://dx.doi.org/10.1590/S1806-83242005000400009

25. Moeintaghavi A, Haerian-Ardakani A, Talebi-Ardakani M, Tabatabaie I. Hyperlipidemia in patients with periodontitis. J Contemp Dent 
Pract. 2005;6:78-85. PMid:16127475.

26. Valentaviciene G, Paipaliene P, Nedzelskiene I, Zilinskas J, Anuseviciene OV. The relationship between blood serum lipids and periodontal 
condition. Stomatologija. 2006;8:96-100. PMid:17191066.

27. Izumi A, Yoshihara A, Hirotomi T, MyiazakI H. The relationship between serum lipids and periodontitis in elderly non-smokers. J 
Periodontol. 2009; 80:740-8. PMid:19405827. http://dx.doi.org/10.1902/jop.2009.080584

28. Vettore MV, Lamarca GDEA, Leão AT, Sheiham A, Leal MDOC. Partial recording protocols for periodontal disease assessment in 
epidemiological surveys. Cad Saúde Pública. 2007;23:33-42. PMid:17187102. http://dx.doi.org/10.1590/S0102-311X2007000100005

29. Joshipura KJ, Wand HC, Merchant AT, Rimm EB. Periodontal disease and biomarkers related to cardiovascular disease. J Dent 
Res. 2004;83:151-5. PMid:14742654. http://dx.doi.org/10.1177/154405910408300213

30. Leivadaros E, van der Velden U, Bizzarro S, ten Heggeler JM, Gerdes VE, Hoek FJ, et al. A pilot study into measurements of markers of 
atherosclerosis in periodontitis. J Periodontol. 2005;76:121-8. PMid:15830646. http://dx.doi.org/10.1902/jop.2005.76.1.121

CONFLICTS OF INTERESTS

The authors declare no conflicts of interest.

CORRESPONDING AUTHOR

José Eduardo Gomes Domingues 
Faculdade de Odontologia, UFAM – Universidade Federal do Amazonas, Rua Ministro Waldemar Pedrosa, 1539, Centro, 
69025-050 Manaus - AM, Brasil 
e-mail: zeeduardodomingues@hotmail.com; jedomingues@ufam.edu.br

Received: May 20, 2013 
Accepted: August 26, 2013


