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Abstract

Objective: Untreated periodontal disease seems to cause low grade
systemic inflammation and blood lipid alteration leading to increa-
sed cardiovascular disease risk. To start testing this hypothesis in
Colombian patients, a multicentre study was conducted including
the three main state capitals: Bogotd, Medellin and Cali.

Methods: In this study 192 (28.4%) advanced and 256 (37.8%) mo-
derate periodontitis patients were investigated for socio-demogra-
phic variables, city of precedence, periodontal parameters, smoking,
red complex periodontopathic bacteria, serum antibodies against
Porphyromonas gingivalis and Aggregatibacter actinomycetemcomi-
tans and blood lipids including total cholesterol, HDL, LDL and tri-
glycerides (TG). Those parameters were compared to 229 (33.8%)
controls having periodontal health or gingivitis.

Results: Advanced periodontitis had worst periodontal indexes,
than moderate periodontitis and controls. Interestingly, higher HDL
and TG levels were present in periodontitis. BMI > 30 and smoking
were associated with increased HDL, HDL-35, LDL and TG, while
glycemia >100 mg/dL associated with HDL, HDL-35 and TG. Tan-
nerella forsythia showed a significant association with HDL-35 in bi-
variate analysis and serum IgG1 against P. gingivalis associated with
HDL-35 and serum IgG1 against T. forsythia associated with TG and
serum IgG2 against A. actinomycetemcomitans correlated with levels
of HDL y HDL-35. In logistic regression the periodontitis patients
from Cali presented reduced HDL levels as compared to Bogota and
Medellin patients. Presence of IgG1 antibodies against P. gingivalis
and A. actinomycetemcomitans correlated with reduced HDL levels.
Conclusion: This study confirmed that untreated periodontitis ge-
nerates alteration in serum lipid levels and systemic bacterial expo-
sure against important periodontopathic bacteria could to be the
biological link.

Resumen

Objetivo: La periodontitis no tratada parece causar inflamacion sis-
témica, asi como alteracién de los niveles sanguineos de lipidos, lo
que conduce a un mayor riesgo de enfermedades cardiovasculares.
Para empezar a probar esta hip6tesis en pacientes Colombianos, se
realizé un estudio multicéntrico que incluyo las tres capitales princi-
pales: Bogotd, Medellin y Cali.

Métodos: Se estudiaron 192 pacientes con periodontitis crénica-
avanzada (28.4%) y 256 (37.8%) con periodontitis moderada y en
estos se determinaron las variables sociodemograficas, ciudad de
procedencia, parametros periodontales, fumar, presencia de bacte-
rias periodontopiticas, anticuerpos séricos contra Porphyromonas
gingivalis y Aggregatihacter actinomycetemcomitans, asi como niveles
de lipidos en sangre incluyendo colesterol total, HDL, LDL y trigli-
céridos (TG). Estos parametros se compararon con 229 (33.8%) pa-
cientes controles sanos/gingivitis.

Resultados: Los pacientes con periodontitis avanzada tuvieron peo-
res indices periodontales que los de periodontitis moderada y los
controles. Mayores niveles de HDL y TG estuvieron presentes en pa-
cientes con periodontitis. El indice de masa corporal >30 y el habito
de fumar se asociaron con aumento de HDL, HDL-35, LDL y TG,
mientras la glicemia >100 mg/dL se asocié con HDL, HDL-35y TG.
En el analisis bivariado Tannerella forsythia mostré asociacién signi-
ficativa con HDL-35 e IgG1 sérica contra P. gingivalis estuvo asociada
a HDL-35 asi como IgG1 contra T. forsythia con TG y la IgG2 contra
A. actinomycetemcomitans se correlacion6 con los niveles de HDL y
HDL-35. En la regresion logistica se observé que la region de Cali
tuvo niveles menores de HDL en comparacion con los pacientes de
Bogotd y Medellin. La presencia de anticuerpos IgG1 contra P. gin-
givalis y A. actinomycetemcomitans se asoci6 con niveles reducidos
de HDL.

Conclusion: Este estudio confirmé que la periodontitis no tratada
genera alteracién en los niveles de lipidos séricos y la exposicion
bacteriana sistémica a las bacterias periodontopaticas podria ser el
vinculo bioldgico.
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Introduction

Periodontitis is a chronic infection characterized by an exagger-
ated gingival inflammatory response to pathogen microbiota,
which results in the loss of dental support tissue and, eventually, in
the loss of teeth’; It is associated to other systemic chronic condi-
tions like atherosclerotic cardiovascular disease through common
pathophysiological pathways, hence, it may be considered that by
improving periodontal health local and systemic inflammation is
reduced and, thus, cardiovascular risk? may be reduced. In Co-
lombia, according to the results from the most recent National
Study on Oral Health in 1999 (ENSAB III), it was found that in the
adult population 50.2% of the people present loss of periodontal
insertion and this prevalence increases with age’.

Also, cardiovascular diseases are the first causes of death globally,
and the WHO estimates that close to 17.3 million people died due
to this cause in 2008, which represents 30% of all deaths world-
wide*.

The foundation of the association between periodontal disease and
other systemic inflammatory conditions is chronic inflammation,
given that evidence exists that individuals with periodontitis have
greater risk of presenting endothelial dysfunction and cardiovas-
cular diseases. The pathogeny of destructive periodontal disease
and atherosclerotic disease, hence, can be related through com-
mon inflammatory cascades’. Among the inflammatory media-
tors associated to the risk of cardiovascular events we find serum
amyloid A, sICAM-1, IL-6, homocysteine, total cholesterol, LDL
cholesterol, and C-reactive protein®’, which increase in patients
with periodontitis inducing pro-coagulation and alterations in lip-
id metabolism, which can increase risks of cardiovascular events.

The relationship between periodontitis and dyslipidemia seems to
be two-way relation, that is, it is not clear if periodontal disease
affects lipid metabolism or if the conditions associated to dyslipid-
emia damage the dental support tissue®.

Although it has been suggested that alterations in lipid metabo-
lism and periodontitis may be associated through common phys-
iopathological mechanisms, which explains increased risk of car-
diovascular disease in patients with periodontitis®'®, no published
evidence exists on the association between periodontitis and dys-
lipidemia in Colombia. Due to these reasons, this research sought
to study the association between dyslipidemia and untreated peri-
odontitis from a sample of the Colombian population.

Materials And Methods

An observational study was carried out with a sample of 677 pa-
tients who attended the dental clinics at Universidad El Bosque
and Pontificia Universidad Javeriana in Bogotd, Universidad CES
and Universidad de Antioquia in Medellin, and Universidad del
Valle in Cali, during the period comprised between January 2009
and March 2012. The sample size was calculated with a 5% alpha
error and 80% beta error to find associations between periodontal
risk factors and dyslipidemia with an expected alteration prob-
ability 215% in lipid profile parameters evaluated in the control
population, for an OR > 2.
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Selection criteria

The study included the subjects who accepted their voluntary par-
ticipation and who attended the dental clinics at the participat-
ing universities. Inclusion criteria for patients with periodontitis
included having any degree of severity from moderate to severe
and at least 14 teeth present in the mouth. The group of control
patients (healthy or with gingivitis) was constituted by patients
who had maximum four sites with 4 mm pockets in all the sites
examined. The study excluded individuals who had received peri-
odontal treatment or systemic antibiotics six months prior to the
periodontal exam, and pregnant women or those individuals pre-
senting systemic diseases like HIV or AIDS, cancer, risk of infec-
tious endocarditis and autoimmune diseases.

Survey to collect information: Via a structured survey, previous-
ly validated through a pilot study, We obtained data correspond-
ing to variables of age, geographic region, gender, socioeconomic
level, and smoking habits.

Periodontal clinical evaluation: The clinical exam was performed
by a periodontist in each of the participating universities, who was
trained and calibrated before the start of the study. The exam was
conducted of the full mouth, in six sites per tooth, using a peri-
odontal probe UNC 15. The indices obtained were the Loe & Sil-
ness gingival index (GI), the plaque index (PI), pocket depth (PB),
clinical insertion level (CIL), and bleeding on probing (BOP).

According to the disease severity, patients were distributed into
two categories according to the average of the insertion level of the
affected sites: slight to moderate chronic periodontitis and severe
periodontitis. The control group was made up of patients diag-
nosed as healthy or with gingivitis.

Evaluation of periodontal infection indicators

Sample of subgingival plaque : After the clinical evaluation, the
six deepest subgingival sites (pockets> 5 mm) were taken in pa-
tients with periodontitis and one site per sextant healthy patients;
the supragingival plaque was eliminated with a sterile curette and
the sample taking site was isolated. Sterile absorbing paper tips
were inserted during 20 seconds; these were collected in a sterile
Eppendorf tube for their processing in two microbiology laborato-
ries using standardized Polymerase Chain Reaction (PCR) meth-
ods.

Polymerase Chain Reaction: Polymerase Chain Reaction was
carried out according to the protocol by Ashimoto et al., in 1996.
with a final reaction volume of 25 pL of which 5 pL corresponded
to the sample and 20 L to the reaction mixture. For Porphyromo-
nas gingivalis, Tannerella forsythia, and Treponema denticola, the
reaction mix was composed of buffer PCR 1X u50 mMgCL, 10
mM Tris-HCI (pH 9.0 at 25 °C), 1.5 mM MgCl, and 0.1% Triton
(R) X-100, 0.25 U of Taqg DNA polymerase, 1.5 mM of MgClZ, 0.2
mM from each deoxyribonucleotide and 2 uM from each primer.
For Aggregatibacter actinomycetemcomitans, the reaction mix was
composed of buffer PCR 1X (50 mM KCl, 10 mM Tris-HCI (pH
9.0 at 25 °C), 1.5 mM MgCl, and 0.1% Triton (R) X-100), 0.25 U
of Taqg DNA polymerase, 2.25 mM of MgClZ, 0.2 mM of each de-
oxyribonucleotide and 2 uM of each primer.
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Sample amplification was carried out in a thermocycler (MyCycler
Termal Cycler, Bio-Rad). The temperature cycles for P. gingivalis,
T. forsythia, and T. denticola included an initial denaturing step
at 95 °C for 2 min, followed by 36 denaturing cycles at 95 °C for
30 seconds, alignment at 60 °C for 1 min, extension at 72 °C for 1
min and a final passage at 72 °C for 2 min. The temperature for A.
actinomycetemcomitans included an initial passage at 95 °C for 2
min, followed by 36 cycles at 94°C for 30 seconds, 55 °C for 1 min,
72 °C for 2 min, and 72 °C for 10 min.

The PCR products were evaluated via electrophoresis in agarose
gel at 1.5% in TAE buffer (Tris-acetate EDTA) stained with 0.5
mg/mL of ethidium bromide and were visualized via trans-illu-
mination with 300 nm UV light. As positive control, we employed
DNA from reference strains ATCC 33277 from P. gingivalis, ATCC
43037 from T. forsythia, ATCC 29522 from A. actinomycetemcom-
itans, and ATCC 35405 from T. denticola. As negative control, we
employed sterile bi-distilled water. The finding of P. gingivalis in
the samples was evidenced by the presence of a band correspond-
ing to 404 bp, T. forsythia at 641 bp, T. denticola at 316bp, and
A. actinomycetemcomitans at 557 bp, compared to a marker with
1-Kb molecular weight.

Antibody levels against periodontal pathogens: Levels of se-
rum antibodies were conducted at the reference centers, where
these methods were previously standardized to assess levels of
serum antibodies for the four microorganisms studied. The tech-
nique used was indirect ELISA, covering 96-well plates (Immulux
Dynex®) with P, gingivalis, T. forsythia, T. denticola, and A. actino-
mycetemcomitans homogenized at 2 pg/mL concentration incu-
bated overnight at 4 °C. The specific bonding sites were blocked
with 200 pL of albumin at 1% in PBS-Tween (phosphate salt buf-
fer, pH 7.4; Tween 0.05%) at 37 °C for 2 hrs.

Sera from patients were diluted in blocking solution (1:1000) and
incubated at 37 °C for 1 hr. Thereafter, the plates were incubated
with diluted biotinylated 1:1000 antihuman IgG1 antibody or an-
tihuman IgG2 (Sigma®) at 37 °C for 1 hr. Diluted 1:1000 strepta-
vidin-peroxidase conjugate (Vector®) was added and incubated at
room temperature for 1 hr.

The plates were developed with OPD substrate (O-Phenylenedi-
amine) for 10 min and the reaction was halted with H,SO, 2.5
M, to proceed to its reading at 490 nm in a Stat Fax 2100 ELISA
reader. To determine IgG1 and IgG2 levels in the samples, specific
for each of the microorganisms, standard reference sera were used
presenting high levels of IgG1 or IgG2, at different dilutions whose
optical density values were plotted on a linear regression curve.

Levels of IgG subtypes in the samples were calculated from the
formula Y= M * X + C, obtained with two standard reference sera,
and reported as concentration in E.U/mL (ELISA Units). The spe-
cific bonds of the assay were determined by conducting ELISA
without serum sample and replacing it with water, to subtract this
value for each of the serum samples analyzed, and each sample
was analyzed in triplicate.

Evaluation of lipid profile: Blood samples were taken from each
patient via venipuncture, and serum lipid profile was analyzed in-
cluding total cholesterol, LDL, HDL, and triglycerides (TG). Tests
were conducted in the same national level reference laboratory.
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Statistical Analysis

A database was created on ACCESS® 2007, which was evaluated
periodically using the SAS® statistical package version 9.1. Then,
the database was imported to the Stata® program version 11.2, to
perform the descriptive, bivariate, and multivariate analysis.

Logistic regression models were developed to establish the asso-
ciation of the independent variables with the presence and sever-
ity of periodontitis (severity based on insertion level), as well as
with the level of inflammatory activity in relationship with pocket
depth, level of bleeding, and periodontal infection markers adjust-
ed for age, gender, income level, and geographic region.

Serum was evaluated for levels of total cholesterol, TG, HDL, and
LDL among the different groups of healthy/gingivitis patients,
with moderate periodontitis and with severe periodontitis adjust-
ing for confounding factors. The cutoff points to consider lipid
levels as risk factor were for HDL cholesterol for cardiovascular
risk >40 mg/dL in women and >50 mg/dL in men and for high
cardiovascular risk HDL-35 > 35 mg/dL. For triglycerides, the cut-
off point was 150 mg/dL, for LDL cholesterol <130 mg/dL, and for
total cholesterol <200 mg/dL.

Results

A total of 448 patients with periodontitis were included of which
192 (28.4%) had advanced periodontitis and 256 (37.8%) mod-
erate periodontitis. Risk factors taken in consideration were so-
cio-demographics, periodontal parameters, smoking, presence of
periodontopathic organisms, and serum antibodies against these
pathogens, as well as systemic inflammation factors. These groups
of patients were compared between and against 229 (33.8%) peri-
odontally healthy or gingivitis controls.

Medellin city contributed the highest number of cases of advanced
periodontitis with 88 cases (45.8%), followed by Bogota with 73
(38%), while Cali only had 31 cases (16.1%). Patients with ad-
vanced and moderate periodontitis were on the average older (48
years) than the control patients (45.5 yrs); this difference was sig-
nificant (Table 1) with females predominating.

Table 2 evidences that control patients had better periodontal clin-
ical parameters than patients with moderate and advanced peri-
odontitis, given that significant differences were found in average
pocket depth, clinical insertion level, bleeding on probing, and in
gingival index. Loss of clinical insertion was of 5 + 1.1 mm in ad-
vanced periodontitis, 2.8 £ 0.6 mm in moderate, and 1.3 + 0.6 mm
in the control group.

Table 3 presents the bivariate analysis correlating socio-demo-
graphic variables, periodontal, systemic, environmental and mi-
crobiologycal factors against lipid profiles in these patients. Statis-
tically significant differences were noted among regions for total
cholesterol, HDL, HDL 35, and TG. Additionally, an association
was found among age and total cholesterol and LDL values. The
periodontal clinical variables, as a set, were associated to choles-
terol and LDL levels; however, those differences were not associ-
ated to the periodontal clinical state given that controls revealed
higher levels of total cholesterol and LDL than patients with peri-
odontitis. The BMI >30 is associated to cholesterol, HDL, HDL-35,
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Parameter Control group Moderate Periodontitis Advanced Periodontitis
Total % Total % Total %
Subjects 229/677 33.8%? 256/677  37.8%3  192/677 28.4%b
Region:
Medellin 51/229 22.3%bc 86/256 33.6%2 88/192 45.8%:
Bogota 134/229 58.5% 102/256 39.8% 73/192 38.0%
Cali 44/229 19.2% 68/256 26.6% 31/192 16.1%
Gender F:163/229 71.2% F:168/256 65.6% F:105/192 54.7%
M:66/229 28.8% M:88/256 34.4% M:87/192 453%
IS::;‘]’GCOHOWC B:139/229  60.7%  B:189/256  73.8%  B:154/192  802%
M: 90/229 39.3% M:67/256 26.2% M: 38/192 19.8%
Age (MeantSD) 45.50+£8.02b«¢ 48.2+9.33a 48.68+9.93a

Table 1. Socio-demographic variables of study subjects p<0.05 statistical test ANOVA, Kruskal Wallis,
Mann Whitney U or Chi squared, a. Differences with Controls, b. Differences with Moderate c. Differences

with Advanced

LDL, and TG, while glycemia >100 mg/dL is associated to HDL,
HDL-35, and TG. Finally, smoking is associated to levels of HDL,
HDL-35, and LDL for increased cardiovascular risk.

Of the microorganisms studied, only T. forsythia had a significant
association with HDL-35 in the bivariate analysis. With respect
to IgG1 serum against P, gingivalis, it is associated to HDL-35 and
IgG1 serum against T. forsythia is associated to TG (Table 4). Ad-
ditionally, the presence of IgG2 antibodies against A. actinomy-
cetemcomitans was correlated to high levels of HDL and HDL-35.

Table 4 presents the risk factors adjusted in the logistic regression.
The region of Cali was constituted as a protective factor for HDL
levels of medium cardiovascular risk. Having high levels of IgG1
antibodies against P. gingivalis and medium and high levels for A.
actinomycetemcomitans increases the risk of having low HDL lev-
els. Regarding HDL levels that indicate high cardiovascular risk,
the associated variables were overweight, glycemia >100 mg/dL,
IgG2 for A. actinomycetemcomitans, and smoking.

Discussion

Periodontitis has been associated to hypercholesterolemia and
hypertriglyceridemia, however these effects on lipid metabolism
raise controversy. Thus, further laboratory research is required
along with intervention clinical studies treating periodontal dis-

eases to reveal the exact mechanisms that relate periodontitis with
dyslipidemia and atherosclerosis. Evidence until now suggests
that oral hygiene and periodontal diseases are associated to altera-
tions in lipid metabolism. For example, a study with adult subjects
participating on cohort in Japan found that those self-reporting
better tooth-brushing habits had lower levels of triglycerides'.

Our observational study revealed that untreated periodontitis
is associated to the alteration of important lipid markers related
to cardiovascular disease. Patients with periodontitis have lower
levels of high-density lipoprotein (HDL) or anti-atherogenic lipo-
protein; however, this is not associated to the unexpected increase
of low-density lipoprotein (LDL) or pro-atherogenic lipoprotein.
(table 3) Other researchers have found association between altera-
tions in lipid metabolism and periodontitis. In a population-based
study in Korea, the authors reported adjusted ORs of 1.38 (95%CI:
1.17-1.62) for hypertriglyceridemia and 1.34 (95%CI: 1.14-1.56)
for low HDL cholesterol'. Also, the United States, an adjusted OR
was found between moderate periodontitis and low levels of HDL
at 1.42%. In Brazil, in a study of cases and controls no associations
were found between the severity of the periodontitis and the lipid
serum levels, possibly due to the limited size and the procedure to
select the of subjects™*

The HDL lipoprotein is considered anti-atherogenic because it
neutralizes LPS in the circulation'* and prevents LDL oxidation',

Control Moderate Advanced
Parameter/Diagnosis group Periodontitis Periodontitis
No. of teeth 25.4+3.6 24.3+4.1 23.243.8
Pocket depth(Mean+SD) 2.1+0.4bec 2.8+0.5ac 4.1+0.9ab
Clinical insertion level (Mean+SD) 1.3+0.6>¢ 2.8+0.63¢ 5.0+1.12b
Bleeding on probing (% positive) 33+25b¢ 56+263¢ 70+£28*
Gingival index (% positive) 39+30bc 614292 68+342

Table 2. Clinical parameters according to periodontal diagnosis.

p<0.05 statistical test ANOVA, Kruskal Wallis, Mann Whitney U or Chi squared. a.

Differences with Control, b. Differences with Moderate c. Differences with Advanced
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Variable ChL HDL HDL-35 LDL TG
Socio-demographic
Region <0.10* <0.05** <0.05** NS <0.05**
Age <0.00011 NS NS <0.0001+ NS
Gender NS <0.05** <0.0001+ NS <0.0001t
Socioeconomic level NS <0.05** NS NS NS
Periodontal state
Diagnosis NS NS NS <0.05** NS
NI Extension <0.10* NS NS <0.05** NS
Percentage of sites with <0.05** NS NS <0.05** NS
pocket
Average pocketdepth <0.05** NS NS <0.10* NS
IG Percentage <0.10* NS NS NS NS
Hemorrhage percentage <0.10* NS NS <0.10* NS
Systemic factors
BMI <0.05** <0.05** <0.05** <0.05** <0.00011
Glycemia NS <0.05** <0.05** NS <0.00011
Antihypertensive <0.10* NS NS NS NS
Cholesterol Medications NS <0.05** NS NS NS
Environmental factors
Smoking NS <0.05** <0.10* <0.05** NS
Bacterial factors
P. gingivalis NS NS NS NS NS
T. forsythia NS NS <0.05** NS NS
T. denticola NS NS NS NS NS
A. actinomycetemcomitans NS NS NS NS NS
Serum antibodies
IgG1 P. gingivalis NS <0.05** NS NS NS
IgG1 T. forsythia NS NS NS NS <0.05**
IgG1A. NS NS NS NS NS
actinomycetemcomitans
1gG2 P. gingivalis NS NS <0.05** NS NS
IgG2 T. forsythia NS NS NS NS NS
IgG1A. NS <0.05** <0.10* NS NS

actinomycetemcomitans

Table 3. Bivariate analysis of socio-demographic factors, periodontal state, systemic, environmental
factors. bacterial factors and serum antibodies as indicators of dyslipidemia. ChL = Total cholesterol;
HDL = HDL cholesterol <40 mg/dL in women, <50 mg/dL in men; HDL-35 = HDL cholesterol <35
mg/dL; LDL = LDL cholesterol; TG = Triglycerides, * p<0.10 ** p<0.01 p<0.0001.

as well as antagonizes cholesterol transport'®, because it accepts
cholesterol from the cell membrane during its elimination. This
process is facilitated by passive diffusion of cholesterol toward
HDL and actively by the interaction of lipoproteins poor in apoli-
poprotein Al (ApoAl), preBeta-HDL or ABCAL, which facilitates
cholesterol removal”. HDL cholesterol is esterified in the blood
circulation and it is directly transported to the liver via LDL for
excretion. Thus, HDL promotes elimination of cholesterol and a
failure in this elimination route might relate to thickening of the
vascular wall and to the appearance of early atherosclerosis-type
lesions in blood vessels's.

During chronic inflammation, as in the case of untreated peri-
odontitis, changes occur in lipoprotein distribution and in the pro-
portions of cholesterol subtypes®. Infection increases HDL catab-
olism and can reduce levels of HDL cholesterol?. Thus, the main
protein, ApoAl, is displaced by an increase in lipid serum amyloid
A (SAA), which is synthesized in big proportions in response to
an increase of pro-inflammatory proteins®. Triglycerides also in-
crease when there is inflammation and infection, phenomena in
which cholesterol- and HDL-rich complexes are formed, and are
substrate for hepatic lipase that when activated stimulates the for-
mation of poor lipids that suffer accelerated catabolism through
the kidney*. Within this scenario, the infection and inflammation
cause dramatic changes in HDL levels and in its metabolism®.
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Infection also induces some other atherogenic changes in lipo-
protein profiles and these can be some of the mechanisms that
link chronic inflammation to the development of atherosclerosis.
Various pathogens are capable of causing alterations in lipid me-
tabolism, among them are Chlamydia pneumoniae, Helicobacter
pylori*, and periodontal pathogens P. gingivalis, T. forshytia, and
A. actinomycetemcomitans that have been found associated to di-
verse lipid metabolites®?*. With respect to the levels of antibod-
ies to the periodontal pathogens, in the present study, T. forsythia
had a significant association with HDL-35 in the bivariate analysis
(Table 3), while Serum IgG1 against P, gingivalis was associated to
HDL-35 and Serum IgG1 against T. forsythia was associated to TG
(Table 3). Additionally, the presence of IgG2 antibodies against A.
actinomycetemcomitans was correlated to high levels of HDL and
HDL-35. as shown in table 4 the logistic regression analysis.

Given the temporality of the present study, it may not be ignored
that alterations in lipid metabolism occur due to a cause different
from periodontitis, but after the adjustment these variables are as-
sociated on the regression model.

In conclusion, this study confirmed that untreated periodontitis
is associated to alterations of lipid metabolism; additionally, it
was shown that bacterial systemic exposure exists to periodonto-
pathic microorganisms, as revealed by the levels of IgG antibod-
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HDL cholesterol. Medium risk Adjusted OR [95% CI]
VARIABLE REFERENCE

REGION Bogota

Medellin 0.95%* 0.66-1.36
Cali 0.54** 0.35-0.84
ANTIBODIES Low

1gG1 P. gingivalis

High 2.62%* 1.39-4.93
1gG2 A. actinomycetemcomitans Low

Medium 1.97** 1.24-3.13
High 2.09%* 1.12-3.91
HDL-35- High-risk cholesterol Adjusted OR [95% CI]
imMc Normal

Overweight> 25 < 30 1.58** 0.98-2.53
GLYCEMIA 70-100 mg/dl

>100 mg/dl 2.01%* 1.19-3.41
ANTIBODIES

1gG2 A. actinomycetemcomitans Low

Medium 1.77** 1.01-3.08
SMOKING Negative

Positive 1.84** 1.11-3.04

Table 4. Logistic regression. Risk factors for HDL cholesterol, *p<0.10 **p <0.05tp <0.0001

ies against P, gingivalis and A. actinomycetemcomitans associated
to possibly increased cardiovascular risk in the regression model.
More research is required on this suject to confirm the hypothesis
that untreated periodontitis alters lipid metabolism via infection
and inflammation.
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