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ABSTRACT

Background: Enterococci are the transient constituents of the oral microbiome and have been
now increasingly related to oral and systemic diseases. They have now become the most notable
nosocomial pathogens and also been linked to etiology of periodontitis. This study evaluates the
prevalence of Enterococci in the chronic periodontitis and healthy Indian cohort in different urban
socioeconomic groups.

Materials and Methods: In this retrospective study, individuals in the age range of 1875 years
were included. Seventy individuals had mild-to-moderate periodontitis and 30 healthy persons were
taken as controls.A questionnaire was administered. Paper point samples of gingival crevicular fluid
were obtained, pooled,and sent to microbiology laboratory in a transport media. Forty-six isolates
were identified as enterococci for statical analyzes Pearson’s Chi-square test used and.P < 0.001
was considered to be significant.

Results: The prevalence of enterococci was seen mostly in the individuals from lower socioeconomic
class, having poor oral hygiene, and smokers. This was significantly different from those of upper
class (P < 0.001).The predominant species isolated was Enterococcus faecalis.

Conclusion: Enterococci particularly E. faecalis followed by Enterococcus faecium could play a crucial
role in the severity or progression of periodontitis particularly in a favorable oral environment.
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INTRODUCTION

The oral health-care situation is grim in India with
statistics presenting that 95% of the Indian population
suffers from periodontal disease.!! Periodontal diseases
are one of the major causes of tooth loss in India.”
Recently, enterococci have been implicated a lot in
the pathogenesis of periodontal diseases.?! enterococci
are now also ranked the third-most nosocomial
pathogen after coagulase-negative staphylococci and
Staphylococcus aureus.™ The ability of enterococci
to survive under a wide range of physicochemical
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conditions, such as drying, high osmolarity, and the
presence of disinfectants allows them to persist on
various surfaces in hospitals and on the hands of
health-care workers.®] The increasing emergence of
antimicrobial-resistant phenotypes, particularly the
vancomycin-resistant enterococci is now becoming a
matter of concern.t®”

The data about the oral prevalence of enterococci in the
Indian population are very scant. Recently, a study has
reported the population structure of enterococci human
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isolates from six different European countries.”®) The
currently available data pertain to the oral enterococci
in patients having endodontic therapy. enterococci
particularly Enterococcus faecalis has been detected
in the range of 3.7%-35% in the oral microbiota of
periodontitis patients suggesting that periodontal
infection may favor the colonization of this species.”
A recent study has reported that 60% of patients with
diabetes had oral E. faecalis and Enterococcus
faecium as compared to 6.6% in the controls.!'”
The oral cavity could be an important reservoir of
virulent, biofilm-forming, and antibiotic-resistant
enterococci strains. Although enterococci are sensitive
to antibiotics such as vancomycin, erythromycin,
ciprofloxacin, teicoplanin, amoxicillin and gentamicin,
emergence of multidrug-resistant strains is becoming
a matter of concern. Recently, it has been seen that
in the treatment of apical periodontitis that when in
previously infected canals elimination or reduction
of bacterial pathogens is done an improved prognosis
is achieved.""'? E. faecalis has been implicated
as the most consistently reported organism in
dental infections. The organism can survive up to a
pH = 11.5, can grow as a monoinfection and remain
viable in prolonged starvation.!'*!*) The reduction in
bacterial counts by mechanical instrumentation such
as cleaning, disinfection, oral medicaments before the
procedure will improve the outcome of the procedure.
Henceforth, the knowledge of the prevalence of
enterococci in chronic periodontitis patients can be of
great value in the treatment strategy. Therefore, the
present study was planned to investigate the possible
association between the prevalence of enterococci
species in different urban socioeconomic groups in
periodontal disease and healthy consort of Indian
population and also evaluate the different clinical
parameters.

MATERIALS AND METHODS

Subject population

In this retrospective study, 70 individuals in the age
range of 18-75 years having chronic periodontitis
visiting the Department of Periodontics, Dr Harvansh
Singh Judge Institute of Dental Sciences and Hospital,
Panjab University, Chandigarh, India, were included.
Patients who were pregnant, allergic, having diabetes
mellitus, on antibiotic therapy, or undergoing
orthodontic therapy were excluded. A healthy control
group consisting of 30 volunteers in the same age range
was also included in the study. The study was approved

by the Ethics Committee of the Panjab University.
The patients were informed of the study protocol, and
written consent was obtained as per the Indian Council
of Medical Education and Research guidelines.

The evaluation of periodontitis was on the
basis of periodontal pocket depth and clinical
attachment level (CAL): The number of erupted
teeth were recorded, and a periodontal examination
was performed on six sites of each standing
tooth (mesiobuccal, midbuccal, distobuccal,
mesiolingual, midlingual, and distolingual) using
a University of North Carolina-C-15 probe. The
level of attachment was determined by subtracting
from the depth of the pocket the distance from
gingival margin to the cementoenamel junction.
The disease severity was described as being
slight (mild) periodontitis (CAL <I1-2 mm),
moderate periodontitis (CAL <3-4 mm), or severe
periodontitis (CAL >5 mm).['3]

A questionnaire was administered for the details of
patients’ age, gender, smoking habits, presence or
absence of clinical dental disease, and oral hygiene.
The plaque index (Silness and Loe) for midbuccal
and midlingual surfaces of all teeth was assessed,
gingival index (Loe and Silness) was assessed by the
periodontal examination. Kuppuswamy’s modified
version of the evaluation of socioeconomic status based
on the score total of education, occupation, and income
was followed.!'"! The stratification was done under five
classes comprising upper, upper middle, lower-middle,
upper-lower, and lower classes, respectively.

Sampling procedure

Sterile paper point was introduced into each
periodontal pocket for 30-60 S. The paper point
samples were pooled and transferred immediately to
test tubes containing glucose-azide broth (Hi-Media
laboratories, Mumbai) and taken to the laboratory for
microbiological analysis.

Bacterial isolation and identification

The samples were inoculated onto the blood
agar (Hi-Media Laboratories, Mumbai) plates and
incubated in microaerobic condition. Every growth
showing Gram-positive cocci, positive bile esculin,
positive 6.5% NaCl tests, catalase negative, and
biochemical tests was evaluated for the presence of
enterococci as per standard procedure.!”

Statistical analysis
SPSS software version 16 (IBM Corporation, USA)
was used for statistical analysis.
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Age-wise matching with socioeconomic status, oral
hygiene, smoking, and other variables was done by
Pearson’s Chi-square test. P < 0.001 was considered
to be statistically significant.

RESULTS

A total of 100 individuals (males 52 and females 48)
from different socioeconomic classes were evaluated
for the prevalence of enterococci. The mean age of
all the participants was 40.77 years. There was no
significant difference for males and females. The
dental awareness questionnaire [Table 1] revealed
that frequency of cleaning teeth was significantly
different in all socioeconomic classes. The regular
attendance of dental clinic was also associated
with the socioeconomic class. The upper middle
class attended the dental clinic more regularly.
The prevalence of enterococci was most in the
lower class (100%), lower middle (70%), upper
middle (70%), and the upper class decreasing to
31.25% [Table 2]. No enterococci was isolated from
healthy control group from all socioeconomic classes.
Enterococci were more prevalent (55%) in population
who brushed the teeth for <2 min/day on an average
than the population who brushed for >2 min/
day on an average (45%) in all the socioeconomic
classes [Figure 1]. Enterococci were more prevalent
in smokers (88%) than nonsmokers (12%) among all

Table 1: Questionnaire

Gender:
Education:

Name:
Occupation:
Income per month:
Socioeconomic status (score on the basis of Kuppuswamy’s
scale):
Chief complaint:
History of present illness:
Personal habits
1) How many times do you brush your teeth? (once/twice/thrice/do
not brush)
2) How many minutes do you brush? (<2 min/>2 min)
3) Do you smoke yes/no

If yes do you smoke less than/more than 20 cigarettes a day?

If yes since how long have you been smoking?
4) Plaque index-score

Interpretation

Age:

the socioeconomic classes. Enterococci were isolated
in 64% of periodontitis patients who had fair-to-good
level of plaque index [Figure 1] and 79% in patients
who had mild-to-moderate clinical attachment
loss (<4 mm). The level of enterococci was lower
in mild periodontitis group 13/33 (39.4%), moderate
periodontitis group 20/30 (66.67%), and in severe
periodontitis group 6/7 (85.71%). The prevalence of
enterococci was maximum in individuals with severe
clinical attachment loss.

Of the 46 isolates, the species distribution of
enterococci showed the predominant species was
E. faecalis 39 (84.78%) followed by E. faecium
7 (15.21%). Enterococcus durans and other
enterococci species were not isolated from any of the
samples.

DISCUSSION

The study shows the prevalence of enterococci in
the subgingival biofilm of periodontitis patients
and its association with the socioeconomic group
in an wurban population. A significant positive
correlation is seen in the presence of enterococci
in periodontitis patients (P < 0.001) as compared
to controls. A significant difference was also
observed in the presence of enterococci with
clinical parameters of CAL, probing depth and
plaque accumulation (P < 0.001). There was a
significant difference (P < 0.001) in the prevalence
of enterococci in periodontitis patients who had
fair-to-good plaque index. This also correlated with
the socioeconomic groups, the lowest prevalence of
enterococci in the upper class, and around 70% in the
upper middle and lower middle classes and 100% in
lower socioeconomic class. These results show the
prevalence of opportunistic pathogen like enterococci
is more in the lower strata. It could be due to poverty,
lack of economic, and educational resources that
oral hygiene awareness is deficient, and there is the
existence of this social gradient.!'¥! These oral health
inequalities need to be addressed. Studies have shown
that the difference in the oral health status of the

Table 2: Prevalence of Enterococci (%) in different urban-socioeconomic groups

Socioeconomic class (Kuppuswamy’s scale) Total samples () Number of samples in which Enterococci isolated, n (%) P

0<5 (lower class) 2 2 (100) 0.001
5-10 (upper-lower) 4 4 (100) 0.001
11-15 (lower-middle) 10 7 (70) 0.001
16-25 (upper-middle) 38 25 (69.4) 0.001
26-29 (upper) 16 5 (31.25) 0.001
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Plaque index and isolation of Enterococi
(cfu/ml)

u fair
mgood

= poor

Effect of brushing on Isolation of Enterococci
(cfu/ml)

M less then 2 min

® more than 2 min

Effect of smoking on isolation of Enterococci
(cfu/ml)

m smokers

® Non-smokers

Figure 1: Prevalence of Enterococci (%) with relation to plaque
index, frequency of brushing and smoking in all socioeconomic
groups.

individuals of high economic status and those with
the low economic status has increased over the last
decade.l']

The present data show that periodontal infection may
favor the colonization of the enterococci species.
A higher prevalence of periodontitis and enterococci
in lower socioeconomic group shows that the
prevalence of periodontitis is inversely related to
increasing family income and use of dental clinics.*
The presence of enterococci was found to be directly
linked with periodontitis and smoking. In a recent
study, it has been seen that smoking affects the
subgingival bacterial profile in healthy individuals and
is responsible for the depletion of beneficial bacteria
and the increase in periodontal pathogenic bacteria.l?!!
No enterococci was isolated from the control group
healthy volunteers from all the socioeconomic
groups. The origin of enterococci in oral cavity is
still unclear. The gastrointestinal tract is the primary
habitat for enterococci. Studies have proposed that
enterococci enter the oral cavity, particularly the

antibiotic-resistant enterococci as contaminants. This
antibiotic resistance could be laterally transferred to
human commensals in the gut.”?! This could be the
reason no enterococci was reported in our study in
control group, whereas periodontal infection may
favor the colonization of this species. Recently,
Vidana et al. have shown no foodborne transmission
of enterococci.®! A study in Europe has reported
a prevalence of oral enterococci as 1% in dental
students and 6.6% in healthy individuals.**! Although
studies in the west have reported an oral carriage of
16%—-20% of enterococci in people having healthy and
gingival and periodontal status as compared to 73%
in people having gingivitis and periodontitis.* In the
human oral cavity, enterococci have been frequently
detected in patients with periodontitis. enterococci are
seen to be more prevalent with increasing severity of
periodontitis. In our study, it was seen in 85.7% of
individuals having severe periodontitis. This could
be because of infection; the oral cavity may become
a reservoir of the nosocomial enterococci which
could further contribute to periodontal breakdown.
enterococci carry virulence factors related to adhesion
and biofilm formation colonizing different oral
sites.?! Our study shows the predominant species as
E. faecalis followed by E. faecium. Most of the studies
have investigated E. faecalis species. Since E. faecium
have emerged as important pathogen, particularly in
nosocomial environment??”! all the enterococci were
identified. The survival ability of enterococci results
in the bacterial persistence in subgingival biofilm
after the periodontal treatment respectively.?®*! This
indicates that enterococci play a crucial role in the
severity or progression of periodontitis particularly in
a favorable oral environment.

CONCLUSION

Enterococci are more prevalent in people whose oral
hygiene is poor, socioeconomic status is low and
who are smokers. Further longitudinal studies with
large number of isolates are needed to know the oral
enterococci distribution in various population groups.
This silent reservoir of virulent enterococci may pose
a threat of nosocomial infection.
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