IN BRIEF

® The study results indicate a definite association between periodontal disease and acute
myocardial infarction, a finding of significant public health importance.
® Dental infections by way of decayed teeth are also found to be significantly associated

with acute myocardial infarction.

® Although stressing the relation between dental infections and acute myocardial
infarction, the importance of serum lipids in the occurrence of coronary heart disease

is also shown.
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Objectives The aim of the present study was to investigate the pos-
sible association between periodontal health and acute myocardial
infarction (AMI) in a case-control design.

Materials and methods A total of 500 patients, 250 with AMI and
250 with coronary heart disease (CHD) were included in this study.
The patients in the AMI group were admitted in the department of
Medicine, Goa Medical College and Hospital, Bambolim-Goa because
of AMI. The patients in the CHD group had no documented history of
recent acute coronary events. Medical history was taken and data on
serum lipid values, decayed teeth, missing teeth, filled teeth, prob-

ing depth (PD), simplified oral hygiene index (OHI-S) and bleeding on
probing (BOP) were recorded. Sample proportions were compared by
Pearson's chi-square test and quantitative variables with Student's
t-test. The relation of clinical parameters and conventional risk factors
with AMI was assessed with multivariate logistic regression analysis.
Results All the serum lipids and dental parameters were statistically
different between AMI and CHD groups (p <0.05). Logistic regression
analysis showed that serum lipids, number of decayed teeth, mean
PD, percentage of sites with BOP, and oral hygiene were significantly
associated with AMI (p <0.05).

Conclusion The results of this study indicate that periodontal disease
may be associated with AMI. We propose that prospective randomised
studies are needed to determine whether periodontal disease is a risk
factor in the occurrence of AMI.
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INTRODUCTION

Coronary heart disease (CHD) is the leading cause of adult mor-
tality and morbidity throughout the world. The development of
CHD can result from genetic and several environmental risk
factors such as age, abnormal serum lipids, diabetes, smoking,
and hypertension.'” These well-known risk factors independ-
ently or in combination are involved in both acute myocar-
dial infarction (AMI) and atherosclerosis.*> Recent data have
shown that viral and bacterial infections may also contribute
to acute thromboembolic events in susceptible people.®’

Periodontal diseases are a group of inflammatory diseases
in which bacteria and their by-products are the principal
aetiologic agents.® The first indication of association between
dental disease and atherosclerosis was given in 1963.° Since
then, there is growing evidence that poor dental health, espe-
cially the presence of periodontal disease, increases the risk of
occurrence of CHD.!o!

Studies conducted on different populations have suggested
that atherosclerosis and the occurrence of AMI could be linked
with chronic oral infections.'>' These studies confirm the
observation that heart disease is the most commonly found
systemic condition in patients with periodontal disease."”
Moreover, the literature has also highlighted substantial evi-
dence indicating the presence of gram-negative periodontal
pathogens in atheromatous plaques.'®

Since periodontal diseases and heart diseases are common,
quantifying their association is of significant public health
importance. The interpretation of the reported associations is
difficult. On the one hand, the associations could be inter-
preted as causal,'®**1734 which could imply, as has been sug-
gested, that reducing periodontal disease with interventions
may have the additional benefit of reducing the risk of cardio-
vascular disease. On the other hand, these data could be inter-
preted as being artifacts, that is, the result of biases caused
by confounding. Since periodontitis and myocardial disease
share common risk factors, such as increasing age, smoking,
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stress, and socioeconomic status, the potential for confound-
ing is substantial. Incomplete adjustment for these factors may
be responsible for the observed weak associations.>!:?>-40

The purpose of the present study was to investigate the pos-
sible association between periodontal health and CHD in a
case-control study.

MATERIALS AND METHODS

This study was designed in the Department of Periodontics, Goa
Dental College and Hospital, Bambolim-Goa and conducted in
the coronary care unit (CCU), intermediary coronary care unit
(ICCU) and the outpatient department (OPD) of medicine, Goa
Medical College and Hospital, Bambolim-Goa.

Informed consent of the patients was obtained prior to the
examination. A case-control design was chosen to include a
total of 500 ethnic Goan patients (age range from 29 to 85
years; 287 males and 213 females). Of these, 250 patients had
acute myocardial infarction (AMI) and 250 had coronary heart
disease (CHD).

The AMI group included patients admitted to the CCU or
ICCU of the Department of Medicine, depending on the sever-
ity of their condition. AMI was verified by typical changes in
the electrocardiogram (ECG) and elevation of serum enzymes
(serum glutamic-oxaloacetic transaminase [SGOT], creatinine
phosphokinase [CPK] and CPK MB-isoenzyme) together with
or without chest discomfort consistent with AMI. The patients
in the second group (CHD) included those from the OPD of
medicine who had been documented to have CHD with no his-
tory of recent acute coronary events (four weeks).

Exclusion criteria

Those patients who were labelled unfit by the concerned cardi-
ologist due to their anticoagulant status or the severity of the
condition were excluded from the study. Moreover, the patients
who were chosen to be a part of AMI group were excluded from
being considered in the CHD group during their follow-up.

Medical history

After obtaining the institutional approval and consent of the

subjects, a study questionnaire was used to review the patients’

age, gender, address, educational qualifications, occupation,

marital status, past dental history, diabetic and hypertensive

status, and smoking status. Data on serum total cholesterol,

triglyceride, high density lipoprotein (HDL) cholesterol and

low density lipoprotein (LDL) cholesterol were recorded.
Educational qualifications were classified into four groups

as follows:

1. Uneducated: individuals with no formal education (inclu-
sive of those who had not completed primary education)

2.Primary: individuals who had completed primary education
(up to Std 1IV)

3.Secondary: individuals who had completed secondary edu-
cation (up to Std X)

4.Higher secondary and above: individuals who had com-
pleted higher secondary education (up to Std XII) and also
those who had sought further education.

Occupation and marital status were categorised dichoto-
mously as employed/unemployed and married/unmarried
respectively. Similarly, diabetic and hypertensive status were

N
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also dichotomously recorded as diabetic/non-diabetic and
hypertensive/non-hypertensive respectively.

Based on the criteria established by the Centers for Dis-
ease Control and Prevention (CDC), smokers were grouped as
current, former and non-smokers. Current smokers smoked
more than 100 cigarettes in their lifetime and were cur-
rently smoking; former smokers smoked more than 100 cig-
arettes in their lifetime and were not currently smoking,
while non-smokers had not smoked more than 100 cigarettes
in their lifetime.

Dental examination

AMI patients were clinically examined three to four days after
admission to the CCU or ICCU, while the clinical examina-
tion of the CHD patients was carried out in the OPD. All the
teeth inclusive of the third molars were studied and number of
decayed teeth, number of missing teeth, number of filled teeth,
mean probing depth (PD), simplified oral hygiene index (OHI-
S)," and percentage sites with bleeding on probing (BOP)*
were recorded.

The probing depth was recorded with William’s Periodontal
Probe (HU-FRIEDY, USA). The probing sites examined were
mesial, mid-buccal, distal and mid-palatal/lingual for all the
teeth. Periodontal pocket bleeding index (PPBI) was used to
calculate the percentage of sites with BOP.

Statistical analysis

Means and proportions for personal characteristics, major risk
factors and clinical parameters were calculated for both the
groups. The significance of any difference in means was tested
by using Student’s t-test, and the significance of any difference
in proportions was tested by using Pearson’s chi-square test.
The variables which were statistically insignificant in univari-
ate analysis were not considered for further analysis.

The relation of the independent variables with AMI (depend-
ent variable) was assessed by using multivariate logistic
regression analysis on subject-based data.

Statistical analysis was performed using SPSS software (ver-
sion 10.5) and statistical significance was defined as p <0.05.

RESULTS

Tables 1, 2 and 3 show the means (+ standard deviation [SD])
and proportions of the personal characteristics, risk factors and
clinical parameters of both study groups. It is obvious from
Table 1 that there was no statistically significant difference
in the personal characteristics between the groups. However,
as can be seen in Table 2, all the risk factors with the excep-
tion of hypertension were significantly higher among the AMI
patients when compared to the CHD patients. Moreover, Table
3 reveals a statistically significant difference in all the clinical
parameters examined between AMI and CHD groups, indicat-
ing a higher value for the AMI group.

The variables which were found to be statistically significant
in univariate analysis were subjected to multivariate logistic
regression analysis to evaluate their significance in the pres-
ence of confounding factors. Table 4 indicates the multivari-
ate logistic regression analysis with risk factors and clinical
parameters as independent variables and AMI as the depend-
ent variable. This analysis indicated that HDL cholesterol, LDL
cholesterol, triglycerides, number of decayed teeth, mean PD,

percentage of sites with BOP, and oral hygiene were signifi-
cantly associated with AMI (p <0.05).

Table 5 reveals the accuracy of the sample chosen for the
study. It was found that the selection of the subjects for this
study was 92.55% accurate.

DISCUSSION

Coronary heart disease (CHD) is forecast to be the most com-
mon cause of death globally, including India, by 2020. Causing
over 3 million deaths in India every year, CHD is assuming the
form of an epidemic.

The association between dental infections and CHD was first
coined by MacKenzie and Mallard® and is being thoroughly
investigated. Although various mechanisms have been pos-
tulated to explain this link,*® it is not clear to what extent,
if any, a relationship exists between the two diseases. Hence,
we specifically carried out this case-control study wherein the
periodontal status was evaluated in cases (patients with AMI)
and controls (patients with CHD). Other case-control stud-
ies®1219.21.27:28.323436 considered healthy age- and sex-matched
individuals as controls, unlike our study. However, this study
design, which resembled the one by Emingil et al.,** ensured
that the cases and controls had identical backgrounds that could
eliminate some confounding factors in univariate analysis.

The present study supports the findings of various other
authors!'®!>:41734 who have found a relationship between perio-
dontitis and cardiovascular disease. Unlike these studies, a few
notable studies did not find any overall association between
the two diseases.>!"***%° [t was found by these researchers that
the association between the two diseases achieved statistical
insignificance when considered in combination with other
risk factors.

Table 3 Means and proportions of clinical parameters in patients
with AMI and CHD

AMI CHD p
Number of patients 250 250 =
Number of decayed A
teeth (Mean + SD) 4137 2.8+26 0.00
Number of missing o
R R 12 +£12 75+ 10 0.00
Number of filled teeth 2431 134139 0,006
(mean + SD)
Mean probing depth .
(+SD) 6.1 +1.98 31+ 11 0.00
Ll el S 127/65/4 18/182/20 0.00*
(poor/fair/good) :
Percentage of sites
with bleeding on 343+88 15.1 £ 10.2 0.00*
probing (mean + SD)

*Statistically significant (p <0.05, Pearson's chi-square test)
*Statistically significant (p <0.05, Student's t-test)
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Table 4 Multivariate logistic regression analysis with risk factors and
clinical parameters as independent variables and AMI as the depend-
ent variable. The odds ratio (OR) from logistic regression shows the
effects of selected independent variables on AMI

Table 5 Evaluation of accuracy of the study sample

Predicted group Percentage correct

Independent variable | B p Exp(B) (OR) Observed group
Cases Controls
ZI:cr;]s:; (t)Zeth AU s [ Cases 185 16 92
Mean probing depth +0.864 0.000* 1.062 Controls 14 191 93.1
Eleergglﬂntga%en S;I)treosb Ivrv]lgth +0.072 0.000* 1075 Overall percentage - - 92.55
Serum LDL cholesterol | +0.027 0.008* 1.028 confounding factors, and also due to counselling given to the
CHD group pertaining to dietary intake and hazardous effects
Serum HDL cholesterol | -0.142 0.000¢ 0.862 of smoking, most of whom were receiving medical treatment
affecting blood lipid values. However, when this association
was computed in the presence of other confounding factors
Serum triglyceride LI 0.021* L using multivariate logistic regression analysis, it achieved sta-
tistical insignificance with the exception of serum lipids.
Oral hygiene status - 0.000* - We analysed various clinical parameters to prove the cor-
relation between dental infections and CHD. When the number
, of decayed teeth, number of missing teeth and number of
Poor oral hygiene +2.030 0.049* 7.618 . . . .
filled teeth were assessed in univariate analysis, we found all
these parameters to be significantly higher in the AMI group
Fair oral hygiene -0.101 0.914 0177 as compared to the CHD group, as has been shown by many
studies.!1418:20.23.24.2830.49 However, when these parameters were
Good oral hygiene : : : subjected to multivariate logistic regression analysis, only the
(ref) number of decayed teeth was found to be associated with AMI.
Similarly, Touminen et al.*° in their very recent study reported
Constant +2.341 0.29 10.401 that these associations between missing teeth, decayed teeth,
filled teeth and CHD proved to be statistically insignificant

Ref indicates reference group
*Statistically significant (p <0.05, Pearson's chi-square test)
*Statistically significant (p <0.05, Student's t-test)

In this study, the personal characteristics considered were
age, sex, educational qualifications, occupation and marital
status. All of these can independently serve as potential risk
factors for CHD,***” however, we found no significant differ-
ence in these characters between the cases and controls. This
is in agreement with Emingil ef al.** and could be explained
by the study design.

The present study found no association of risk factors such
as diabetes, hypertension and smoking with AMI. Our results
agree with few other studies who failed to show any relationship
between CHD and any of these risk factors.!'"'* However, in this
study, serum lipid levels were found to be significantly associ-
ated with AMI as computed by multivariate logistic regression
analysis. Abnormal serum lipids have been reported to be sig-
nificant risk factors for both atherosclerosis and infarction and
our study is in agreement with this.***® As opposed to this, few
others'*! have observed a lack of association between serum
lipids and atherosclerosis.

It is worth appraising the fact that most of the above men-
tioned risk factors were found to be significantly more prev-
alent in the AMI group as compared to the CHD group in
univariate analysis. This could be because of the absence of

when considered with other well-established risk factors for
CHD. One interesting observation that could be noted at this
point is that past dental history was not significantly differ-
ent between the groups, indicating similar dental awareness
in both the groups. In spite of this, the AMI group had sig-
nificantly more decayed, filled and missing teeth as compared
with the CHD group, which is a worthwhile point, strengthen-
ing the link between the two diseases.

In the present study, an association between poor periodon-
tal health and AMI was found. Periodontal status was assessed
by the mean probing depth (PD), oral hygiene status and per-
centage of sites with bleeding on probing (BOP). Radiographic
estimation of the alveolar bone level could not be performed
due to the severity of the medical condition of the patients and
this could be considered theoretically as one of the weaknesses
of this study.

The mean PD was found to be significantly higher in the AMI
group than in the CHD group. Multivariate logistic regression
analysis confirmed that this parameter significantly correlated
with AMI when other risk factors were considered. A similar
observation has been noted by many authors,?*242730:31.33 how-
ever few others?®*® have reported no association between PD
and CHD.

When oral hygiene status was tested, poor oral hygiene
was significantly higher in the AMI group. In multivari-
ate logistic regression analysis, a significant correlation was
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found between poor oral hygiene and AMI. Poor oral hygiene
was found to be significantly associated with CHD in some
studies,”!*?® which is in agreement with our study. However,
Tuominen et al.*® have found no association between the two.
The debris score of the simplified oral hygiene index (OHI-S)
could have been falsely recorded high by us, as the patients
in the AMI group were bound to have poor oral hygiene after
their admission to the coronary care unit. However, calcu-
lus score would be a relatively stable parameter in the AMI
group, as it takes two weeks for plaque to become mineralised
into calculus.”® Hence, we computed calculus score separately
and found precisely the same result that was obtained with
OHI-S score.

Gingival bleeding, an indicator of gingival inflammation,
can be clinically observed approximately one week after ces-
sation of oral hygiene measures.”’ We found that gingival
bleeding was significantly higher in the AMI group when com-
pared with the CHD group. This was possibly due to poor oral
hygiene and gingival inflammation in the AMI group before
the infarct, as the patients were examined within three to four
days of their admission. This association was confirmed in the
multivariate logistic regression analysis. Gingival bleeding is
one of the definite risk predictor/markers for periodontal dis-
ease progression, hence we believe that this is one of the most
important positive findings noted in this study that is relevant
from a clinical point of view. This observation is in agreement
with various other studies,!*?*22%31 however, Persson et al.?’
did not agree with this observation.

With the amount of literature that has accumulated, it can
be presumed that an association between periodontal disease
and CHD is relatively common in different populations. The
present study, being a case-control design, provides further
evidence of the role of periodontal disease in cardiovascu-
lar disease. However, we agree with Loesche et al.'* that such
studies cannot be generalised to an entire population. Larger
and better-controlled studies involving socially homogeneous
populations and measuring specific periodontal pathogens are
required to identify a definite association between periodontal
disease and the risk of CHD. Randomised clinical trials are of
utmost importance for confirming a causal association. One
such trial is being attempted by Grossi ef al.,>> which may pro-
vide a breakthrough in the field of periodontal medicine.

CONCLUSION

The results of this study indicate an association between perio-
dontal disease and acute myocardial infarction. Moreover, the
accumulation of epidemiologic, in vitro, clinical and animal
evidence suggests that periodontal infection may be a contrib-
uting risk factor for heart disease. However, legitimate con-
cerns have arisen about the nature of this relationship.

Since even a moderate risk contributed by periodontal dis-
ease to heart disease could lead to significant morbidity and
mortality, it is imperative that further studies be conducted to
evaluate this relationship. To strengthen this association, we
would like to recommend a randomised interventional study,
which would aim at a possible clinically meaningful reduction
in heart disease resulting from the prevention or treatment of
periodontal disease.
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