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ABSTRACT

Introduction: High low-density lipoproteins (LDL) cholesterol is one of the major risk factors
for cardiovascular disease. In recent years, some evidence has been presented that periodontitis,
an infectious inflammatory condition of the periodontium, is associated with an increased risk of
cardiovascular disease. To further elucidate this association, we have studied the levels of LDL
cholesterol, a known risk marker for cardiovascular disease, in a periodontally-diseased group.

Methods: The levels of serum LDL cholesterol in 47 subjects with mild to severe (clinical attachment
loss equal to or greater than 1 mm) chronic generalized (at least 30% of teeth affected) periodontitis
with the mean age of 42.21 + 1.46 years were measured and compared with those obtained from 42
age (39.83 £ 0.94) and sex matched controls. Both groups were free from systemic illnesses.

Results: The mean serum LDL cholesterol in periodontitis patients was found to be significantly
higher (P <0.001) as compared to that of the controls. The mean clinical attachment loss was positively
correlated with serum LDL cholesterol (P < 0.01) and gingival index (P<0.05). The frequency of
persons with pathologic values of LDL cholesterol was significantly higher in periodontitis patients
compared with that of the controls.

Conclusions: These results showed that high serum LDL cholesterol may be associated with
periodontitis in healthy people. However, it is unclear whether periodontitis causes an increase in
the levels of serum LDL or an increased LDL is a risk factor for both periodontitis and cardiovascular
disease.
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INTRODUCTION

Cardiovascular disease (CVD) is one of the major causes
of mortality worldwide' and the leading cause of death
in Europe and the US.? Atherosclerotic vascular disease
encompasses coronary heart disease, cerebrovascular
disease and peripheral artery disease, and is responsible
for the majority of cases of CVD and stroke.® A number
of common infectious inflammatory conditions, including
periodontitis, have been hypothesized to promote
atherogenesis and increase the risk for cardiovascular
and cerebrovascular events.*®
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Periodontitis is an inflammatory disease of the supporting
tissues of the teeth caused by microorganisms resulting
in progressive destruction of the periodontal ligament
and alveolar bone with pocket formation, recession, or
both. Itis classified as mild, moderate, and severe, based
on the severity of destruction of the periodontium.”
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Generally, it has been assumed that atherosclerotic
plagues form as a result of the accumulation of low-
density lipoprotein (LDL) cholesterol in the arterial wall.
However, it has also been noted that the formation
of the lesion is due to a complex series of events,
reminiscent of an inflammatory reaction.® The origin of
this inflammatory reaction has lead to the consideration
that the infection-like periodontitis may be a component
of the mechanism that results in the development of
this lesion.

The aim of the study was to compare the levels
of LDL cholesterol in patients with periodontitis,
and periodontally-healthy subjects to evaluate the
association between the two, if any.

METHODS

This is a crossectional observational study done in
the Department of Periodontology, College of Dental
Surgery (CODS), B.P. Koirala Institute of Health
Sciences (BPKIHS), Dharan, Nepal. Healthy subjects,
aged between 25 - 60 years, willing to participate in the
study, presenting with mild to severe (clinical attachment
loss equal to or greater than 1 mm), generalized (at least
30% of teeth affected) periodontitis’ were included
in the study (Periodontitis group). Participant of the
Control group were age and sex matched healthy
subjects without gingivitis or periodontitis. All patients
gave written informed consent. The study had been
reviewed and approved by the Institutional Ethical
Review Board of the BPKIHS.

Exclusion criteria for the Periodontitis group included:
(i) known systemic diseases, (ii) recent history and/or
presence of other infections, (iii) systemic antibiotic
treatment in the preceding three months, (iv) any
concomitant medical therapy, (v) pregnancy, (vi) obese
individuals (BMI > 30), (vii) smoking or tobacco use in
any form, and (viii) presence of < 16 teeth. Exclusion
criteria for the Control group included all the exclusion
criteria of the Periodontitis group plus the presence of
gingivitis and/or periodontitis.

At the first visit, a detailed medical history and general
as well as oral examinations were carried out on all
patients and control subjects by an examiner. The
plaque index®, gingival index'®, and clinical attachment
loss’” were recorded, and then the patients were sent
for fasting blood sampling for LDL cholesterol. A total
of 95 individuals met the inclusion criteria. Eighty nine
subjects were enrolled in the study; the remaining
six subjects did not give consent. Of the 89 subjects
enrolled in the study, 47 (25 females and 22 males)
were of the Periodontitis group, and the remaining 42
(22 females and 20 males) were of the Control group.

To measure the standard clinical periodontal parameters
(plaque detection, bleeding on probing, and clinical
attachment loss), a mouth mirror, an explorer, and a
University of North Carolina-15 (UNC-15) probe was
used.

Measurement of fasting serum LDL cholesterol was
done in the Department of Biochemistry, BPKIHS,
Dharan, using the routine enzymatic method. In order to
identify subjects with pathological values, a serum LDL
cholesterol of > 160 mg/dl was used as the cut-off
point according to the laboratory’s recommendation.

SPSS Ver. 11.0 was used to analyze the data. The
equality of means of different variables was tested by
using the t-test. The association between the variables
was examined with Pearson Correlation Coefficient.
The level of significance was set up at 5%.

RESULTS

The mean ages among the two groups were found to
be statistically insignificant, which shows that the age
distribution among the groups was homogenous. The
mean serum LDL cholesterol in periodontitis subjects
was found to be significantly higher (P<0.001)
compared to the controls (Table 1).

Table 1. Mean Age and LDL-Cholesterol Distribution among the Groups.

Variables Group N Mean Std. Std. Error t-value P value
Deviation Mean
Periodontitis 47 42.21 10.01 1.46
Age (Yrs.) 1.33 0.186
Control 42 39.83 6.12 0.94
LDL Periodontitis 47 116.62 35.96 5.24 4.43 <0.001
Cholesterol ¢ irol 42 84.98 30.80 4.75

P < 0.05 is significant.
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The mean clinical attachment loss was positively correlated with serum LDL cholesterol (P < 0.01), and gingival
index (P < 0.05), but there was no significant association of age and plaque index with mean clinical attachment
loss (Table 2). However, the gingival index did not correlate with either the serum LDL cholesterol or plaque index.
Similarly, the plaque index had no association with the age and LDL cholesterol.

In four subjects among the periodontitis group and in one control subject, the LDL cholesterol value was in the

pathologic range.

Table 2. Correlation Matrix of Variables under Study

AGE LDL CHOL Pl Gl MEAN CAL

AGE Corr. Coeff. 1 -0.088 -0.084 -0.214 0.048

P value 0.556 ©.577 0.149 0.749
LDL CHOL Corr. Coeff. - 0.088 1 0.096 0.213 0.395**

P value 0.556 0.521 0.151 0.006
Pl Corr. Coeff. - 0.084 0.096 1 0.251 -0.04

P value 0.577 0.521 0.089 0.791
Gl Corr. Coeff. -0.214 0.213 0.251 1 0.293*

P value 0.149 0.151 0.089 0.045
MEAN Corr. Coeff. 0.048 0.395%** -0.04 0.293* 1
CAL

P value 0.749 0.006 0.791 0.045
N 47 47 47 47 47 47

** Correlation is significant at the 0.01 level (2-tailed),* Correlationis signnificant at the 0.05 level

(2-tailed)

Pl, plaque Index; Gl, gingival index; CAL, clinical attachment Loss

DISCUSSION

For over more than five decades, the prevailing view
among dentists and physicians was that periodontal
infections localized only to the marginal
periodontium (gingiva and its associated structures)
and that they rarely had systemic implications in
healthy individuals. More recent evidence, however,
has indicated that patients with periodontitis present
with increased systemic inflammation, as indicated by
raised serum levels of various inflammatory markers
when compared with those in unaffected control
populations.'™"® Further, higher concentrations of
total and LDL cholesterol and triglycerides and lower
concentrations of high density lipoprotein (HDL)
cholesterol have been observed in individuals with
periodontitis.'

were

Katz et al. conducted a study on the association between
hypercholesterolaemia, cardiovascular disease, and

JNMA | vOL 51 NO. 3

ISSUE 183

severe periodontal disease and found a significant
association of patients with hypercholesterolaemia and
periodontitis.®

In our study, patients with periodontitis had a
significantly higher levels of serum LDL cholesterol
compared to a periodontally-healthy control group.
Our findings are in agreement with Moeintaghvi et
al, who also found that the presence of periodontitis
was significantly associated with elevated serum LDL
cholesterol levels.'® In addition, our result is also in
agreement with Joshi and Marawar ' and Losche et
al."®

We also tried to correlate the LDL cholesterol levels
with different periodontal parameters, where it was
seen that the mean clinical attachment
positively correlated with serum LDL cholesterol levels
(P < 0.01), and gingival index (P < 0.05). In most of

loss was
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our cases, it was seen that the greater the attachment
loss, the higher was the LDL cholesterol levels and this
is in accordance with the study of D’Auito et al. '®
However, there was no significant association of age
and plaque index with mean clinical attachment loss.
There was also no association between serum LDL
cholesterol levels and gingival index (severity of gingival
inflammation). The most probable reason for this could
be the examiner’s over-emphasis on measure of loss
of attachment, which is more the diagnostic feature of
periodontitis than the degree of gingival inflammation.

The frequency of pathological LDL cholesterol levels in
our study was more prevalent in the patients than in the
controls, and is in agreement with Moeintaghvi et al.,.'®
The cut-off point for pathological value used for LDL in
Moeintaghvi’s'® study was: LDL > 190 mg/dl, and our
laboratory’s was LDL > 160 mg/dl.

These results, however, do not allow for generalization
to periodontal patients suffering from less severe and/
or more localized forms of the disease. Data will have to
be confirmed with expansion in larger population if we
are to better understand what proportion of patients
suffering from severe periodontitis has increased
systemic inflammation as a result of this chronic
infection.?®

It is difficult to explain the association between raised
LDL and periodontitis. One of the plausible mechanisms
is that there is a direct effect of periodontal infections
on atherogenesis and/or progression of atherosclerosis
could be mediated through translocation of periodontal
pathogens from the oral cavity into the blood
circulation. Indeed, bacteremia has been reported to
occur not only after episodes of active periodontal
therapy 2', but also after relatively minor soft tissue
manipulation such as periodontal probing.?2 However, its
frequency of occurrence may be lower than previously
considered.?® Nevertheless, circulating bacteria and/or
bacterial products can conceivably reach distant sites
as demonstrated by Haraszthy et al.,.?* On the other
hand, bacterial toxins (LPS) can also induce changes
in cholesterol concentrations?® (reduced HDL and
increased LDL).%¢
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The proposed indirect mechanisms by which periodontal
infection may contribute to the pathogenesis of
atherosclerotic vascular disease originate on the fact
that there is an abundant production of inflammatory
mediators (IL-1, TNF-#x) locally in the periodontal lesion,
which may subsequently enter the systemic circulation
and produce its effect on other systemic mediators (IL-
6) which might induce alterations of lipid metabolism
such as increased LDL cholesterol due to increased
hepatic lipogenesis, lipolysis from adipose tissue, or
reduced blood clearance.?” It is observed that pro-
inflammatory cytokines are found to be elevated in
the serum of patients with periodontitis,?® and these
mediators have traditionally been considered as markers
of cardiovascular disease.3528

On the other hand, a possible role of hyperlipidemia
for periodontitis is also obvious from several studies.
Hyperlipidemia is known to cause hyperactivity of
white blood cells.?3° Hyperactivity of white cells, e.g.,
increased production of oxygen radicals, has also been
shown to be frequently associated with progressive
periodontitis in adults.3"32

Although the control subjects were matched for age
and sex, the life style and socioeconomic factors such
as diet and physical activity were not taken in account
that could have altered the outcome of the study. This
is the limitation of our study.

CONCLUSIONS

The results showed that patients with periodontitis
had significantly higher levels of serum LDL cholesterol
than subjects with normal periodontium. However, it
is not yet clear whether the increased LDL cholesterol
observed in periodontitis patients is the cause or the
consequence of periodontitis. Therefore, unless and
until definitive clinical studies can demonstrate or
further explain the associations between periodontitis
and cardiovascular disease, it is premature to counsel
our patients to ‘brush or die’.
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