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ABSTRACT 

Background and Objectives: Gingival and periodontal diseases are associated with specific bacterial infections. The main 
aim of the study was to know whether the periodontitis is associated with an increased risk for acute myocardial infarction 
(AMI) and to know the distribution of Porphyromonas gingivalis in patients with acute myocardial infarction associated with 
chronic periodontitis and acute myocardial infarction Groups.
Materials and Methods: Out of 50 patients, 20 were diagnosed as acute myocardial infarction associated with chronic 
periodontitis (Group I), twenty patients were suffering from AMI (Group II) and 10 patients were healthy (control Group 
III). 
Results and Conclusion: Periodontal pathogens were identified by phenotypic, enzymatic and hybridization methods. The 
total bacterial load and the number of Porphyromonas gingivalis pathogens were more in Group I when compared to Group 
II and Group III. Thus, the present study confirmed an association between periodontitis and AMI.
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INTRODUCTION

Acute myocardial infarction is the leading cause of 
mortality and morbidity throughout the world. Risk 
factors like age, gender, familial history, environmental 
factors like smoking, alcohol, pollution, stress, 
diabetes, hypertension, genetic factors, bacterial and 
viral infections result in the development of acute 
myocardial infarction (1-3).

Periodontal diseases are a Group of inflammatory 
diseases in which bacteria and their by-products 
are the principal etiologic agents. It is the result of 
uncontrolled development of facultative anaerobic 

bacteria. When the equilibrium between the hygiene-
bacteria-immune system is destabilized, the specific 
periodontal pathogens destroy the soft tissue and hard 
tissue components of the periodontium and results in 
periodontal disease (4, 5).

When the periodontium gets infected with 
specific periodontal pathogens like Aggregatibacter 
actinomycetemcomitans, Porphyromonas gingivalis, 
Treponema denticola and Tannerella forsythia, the 
periodontal tissues become permeable and thus these 
bacteria enter the blood circulation (6, 7).

As mouth is the principal entry door for these 
pathogens in the human body. It represents multiple 
connections between oral and general health. Epi-
demiologic surveys confirmed the relation between 
cardiovascular diseases, preterm birth, diabetes, HIV 
and osteoporosis with periodontal diseases (8, 9).

As oral health is the principal entry door of 
pathogens, it is obvious that oral health must be 
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followed in a regular way with the means of tests 
going beyond clinical observation.

The aim of the present study was to investigate the 
possible association between the periodontal disease 
and acute myocardial infarction and to know whether 
the Porphyromonas gingivalis infection increase the 
risk for acute myocardial infarction.

MATERIALS AND METHODS

A total of 50 patients, 20 with acute myocardial 
infarction and generalized chronic periodontitis 
(Group I), 20 with AMI only (Group II) and 10 
without AMI and generalized chronic periodontitis 
(Group III) were included in the study. The Group I 
and Group II patients were admitted to the Department 
of Cardiology, Sri Venkateswara Institute of Medical 
Sciences (SVIMS). Ethical board from SVIMS 
has given approval to conduct the cross sectional 
study. AMI was verified by typical changes in 
the electrocardiogram and alteration of serum 
enzymes [high density lipoprotein (HDL), low 
density lipoprotein (LDL), triglycerides (TG) and 
cholesterol.

The patients should have at least 14 teeth and 
they should neither received periodontal surgery nor 
antibiotics 6 months prior to this study. The probing 
pocket depths should be greater than 5 mm and 
clinical attachment loss ≥ 1 in Group I and less than 3 
mm probing pocket depth and CAL = 0 mm in Group 
II and Group III. 

Oral examination. AMI patients were clinically 
examined 3 to 4 days after the admission to the 
cardiology department.  Clinical examination was 
carried out by assessing the periodontal status by 
plaque index (PI), gingival index (GI), Russel’s 
periodontal index.

Laboratory analysis. Blood samples were taken on 
admission from all patients. Serum total cholesterol, 
high density lipoprotein, low density lipoprotein and 
triglycerides were determined by autoanalyzer in the 
clinical laboratory.

Microbiological tests. Several methods have been 
employed for the detection of putative periodontal 
pathogens in subgingival samples and also to 
identify the link between periodontal disease and 
acute myocardial infarction. As oral health reflects 

general health, it is important to advice more specific, 
advanced, molecular biologic techniques which allows 
the risk detection prior to clinical observations. In this 
study, the association between periodontal disease 
and acute myocardial infarction was confirmed by 
the Porphyromonas gingivalis infection. Preliminary 
identification of Porphyromonas gingivalis was by 
Grams staining and by its pleomorphic morphology. 

After plaque samples were collected, they 
immediately transferred into thyoglycolate agar 
medium. Pure culture was done in order to identify 
Porphyromonas gingivalis in blood agar anaerobic 
medium. As P. gingivalis is an aggressive periodontal 
pathogen, the specific pathogenic characteristics were 
identified by its proteolytic, hemolytic, coagulase, 
catalase, fibrinolysin activity and the presence of 
capsule.

DNA hybridization. There is only a genetic 
identification based on DNA or RNA to know the type 
and quantity of bacteria present in the periodontal 
pockets. The IAI Pado Test 4.5 (IAI Eschhenweg6. CH-
4528 Zuchwil/ Switzerland) is a biologic molecular 
test which allows the identification and quantification 
(Total Bacterial Load, TBL) of best indicators of 
periodontitis. The specific periodontal pathogens 
like Aggregatibacter actinomycetemcomitans (Aa), 
Porphyromonas gingivalis (Pg), Tannerella forsythia 
(Tf) and Treponema denticola (Td) were identified 
by this test. As P. gingivalis is the most common 
periodontal pathogen associated with severe diseased 
states along with Aa, we studied on the occurrence 
of P. gingivalis in periodontal disease associated with 
acute myocardial infarction (Fig. 1). 

Statistical analysis. Means and proportions for 
major risk factors and clinical parameters were 
calculated for the three Groups (Table 1).

RESULTS

Table 1 shows the means (± SD) and clinical 
parameters and major risk factors for Group I and 
Group II. Mean Plaque index, Gingival index , Pocket 
depth, Russel’s index were more in Group I when 
compared to Group II and Group III (Table 1). These 
results are in agreement with stein et al. (8).

The major risk factors which include serum enzymes 
showed more elevated levels of low density lipoprotein 
(LDL), triglycerides (TG) and total cholesterol (CHO) 
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in Group I when compared to Group II and Group III. 
Whereas high density lipoproteins were decreased in 
Group I when compared to Group II and Group III 
(Table. 1).

Porphyromonas gingivalis was higher in Group I 
[D.F = 12] compared to Group II [D.F = 6], and in 
Group III shows no growth.

 DNA hybridization test (IAI Pado Test 4.5) shown 
that the Total bacterial load was higher in Group I 
when compared with Group II (Table 2).

Gram staining and bacterial enzymatic reactions 
shown that the presence of Porphyromonas gingi-
valis were more in Group I when compared to Group 
II and Group III  in the following order (Group I ˃ 
Group II ˃ Group III).

Finally, our results revealed that the total bacterial 
load and specific periodontal pathogens like P. 
gingivalis were significantly higher in Group I than 
GroupII.

DISCUSSION

Periodontal diseases are characterized by 
inflammatory processes of the tissues surrounding 
the teeth in response to bacterial accumulation. The 
transmission of periodontal pathogens into main 
blood stream is because of the frequent bleeding 
events of the gingival tissues loaded with periodontal 
bacteria (10). 

Approximately three people out of four suffer at 

one time from periodontal disease during their lives. 
In adults, 70% of teeth losses are due to periodontitis 
(11, 12). Wide lesions thus become often apparent 
only in the second half of the life, after a long 
time of evolution. If the disease is severe and the 
environmental and genetic risk factors co-exist, the 
periodontal pathogens can penetrate the periodontal 
tissues and enter the blood circulation to become the 
source of problems in other parts or organs of the 
body (13).

Porphyromonas gingivalis (Pg), a Gram-negative 
anaerobic black-pigmented rod, has been implicated 
as a crucial etiologic agent in the initiation and 
progression of chronic marginal periodontitis. It is one 
of the most frequently associated specific periodontal 
pathogen that has a plausible role in the development 
of cardiovascular disease (13, 14).

A study by Kuramitus et al. (2003) stated that 
Porphyromonas gingivalis has specific role in 
stimulating monocyte migration to endothelial sites 
in blood vessels as well as the transformation of 
these cells into foam cells which is important for the 
development of cardiovascular disease. However, 
additional approaches are necessary to establish 
an exact role in the progression of cardiovascular 
disease.

In the present study an association between chronic 
periodontitis and acute myocardial infarction was 
found (15, 16). After assessing the periodontal status 
and lipid profile in all the three Groups included in 

Groups  PI GI Mean PPD Russels index HDL Mean LDL Mean TG Mean CHO Mean

Group  I 2.73 2.58 6.10 3.22 41.45 162.30 341.70 260.50

Group  II 2.35 1.67 2.20 0.66 42.05 154.90 313.35 225.25

Group  III 1.16 1.08 1.90 0.70 45.60 121.20 164.00 184.00

Significance F = 49.42 F = 58.17 F = 113.43 F = 108.9 F = 2.322 F = 57.832 F = 51.530 F = 62.499

Table 1. Periodontal parameters and lipid profile.

The above table demonstrates high periodontal parameters (PI = plaque index, GI = gingival index, PPD = mean probing 
pocket depth, Russel’s periodontal index) in Group I when compared to Group II and Group III. F – value is significant (it is 
the value of the test/ mean of the within Group variances done by ANOVA test). 
It also demonstrates low HDL (High Density Lipoprotein) and high LDL (Low Density Lipoprotein), TG (Triglycerides) and 
CHO (Cholesterol) levels in Group I when compared to Group II and Group III.

Group No of subjects Detection frequency Mean       Standard deviation 

TBL     I
            II

         4
         4

 0.62 millions
 1.13 millions

 100.9050
  46.4600

 26.7313
 35.9401

Table. 2. P. gingivalis detection after DNA hybridization.

p Value = 0.043; D.F = Detection Frequency; T.B.L= Total Bacterial Load.
This table demonstrates P.gingivalis detection frequency and Total Bacterial Count which is more in Group I ( AMI with 
chronic periodontitis) than Group II (AMI only).
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the study, we collected the plaque sample and tested 
for identification of P. gingivalis by phenotypic 
characteristics which include bacterial Grams staining 
and culture methods and shown the presence of  
P. gingivalis. 

At the same time, the collected samples were also 
tested for bacterial enzymatic reactions, which were 
specific for P. gingivalis and resulted in positive 
reactions for coagulase, catalase, fibrinolysin, 
haemolysin, proteolysis, DNase and the presence of 
capsule. These biochemical reactions confirmed the 
presence of P. gingivalis (Fig. 2).

A precise microbiologic test which can help in 
quantifying very weak number of pathogens, which 
also shows the extension of bacterial infection is 
needed to diagnose the periodontitis and its associated 

systemic link at an early stage prior to the clinical 
observation (17). In this regard, we have chosen IAI 
Pado Test 4.5, which is the only genetic test helps 
in quantifying and identifying four targeted bacteria 
which are pathogenic to periodontitis and acute 
myocardial infarction.

This biomolecular test is essential to: 1) detect 
periodontitis as earliest as possible, 2) measure the 
seriousness and extension of disease, 3) determine 
which antibiotic must be prescribed if necessary 
and 4) to helps in targeting a second and different 
treatment if necessary.

It is important to stabilize the periodontal condition 
in patients with cardiovascular diseases both by 
non-surgical therapy that includes scaling and root 
planing (SRP) and adjunctive therapy which includes 
administration of non-steroidal anti-inflammatory 
drugs (NSAIDs), aminobisphosphonates, inhibitors 
against MMPs, and proinflammatory cytokine 
inhibitors.

Recently, food-derived polyphenols have received 
considerable attention as therapeutic reagents because 
of their safety and scientifically proven positive 
effects, such as anticarcinogenic, anti-inflammatory, 
and antimicrobial activities, as well as alleviation of 
cardiovascular disease (18).

Very few studies determined that, with definitive 
elimination of potential periodontal infections from 
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FIG. 1:  Plaque sample collected by paper points 

Table 1.      Periodontal parameters and lipid profile 

Groups  PI GI Mean 
PPD

Russels 
index

HDL 
Mean

LDL 
Mean 

TG
Mean 

CHO
Mean 

Group  I 2.73 2.58 6.10 3.22 41.45 162.30 341.70 260.50 

Group  II 2.35 1.67 2.20 0.66 42.05 154.90 313.35 225.25 

Group  III 1.16 1.08 1.90 0.70 45.60 121.20 164.00 184.00 

Significance F= 
49.4
2

F=
58.17 

F=
113.43 

F= 108.9 F= 
2.322 

F=
57.832 

F= 
51.530 

F=
62.499 

The above table demonstrates high periodontal parameters (PI= plaque index, GI= gingival 
index, PPD= mean probing pocket depth, Russel’s periodontal index) in Group I when compared 

fig. 1.  Plaque sample collected by paper points.
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This graph demonstrates 50% positive bacterial enzymatic reactions in Group I, 20% positive 
enzymatic reactions in Group II and 0% in Group III. 
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any cardiovascular disease patients resulted in 
lowering the cardiovascular disease risk overtime 
when compared with patients who had not received 
any treatment for specific periodontal disease (19, 20).

CONCLUSION

The results of our study confirm the association 
between periodontal disease and acute myocardial 
infarction. It also helps in identifying each specific 
periodontal pathogen (Porphyromonas gingivalis 
in this study) and the connecting link between 
periodontal disease and systemic disease at an early 
stage prior to the clinical observation of the disease. 
In particular, in this study Pg might be considered as 
risk indicator for AMI. 
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