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Abstract

Aim: The aim of the present study was to evaluate the association between dental procedures and the acquisition
of infective endocarditis.

Material & Methods: A retrospective study was conducted in the Department of Dentistry, RDJIMMCH, TURKI,
Muzaffarpur, Bihar, India for 24 month to compare the odds of exposure to dental procedures within 3 months
preceding hospitalization with that during matched control periods when no infective endocarditis developed. 200
patients were included in the study.

Results: The mean age was 56.0 (18.6) years; 40% of patients were 65 years and older. Men accounted for 65%
of all patients. In terms of co-morbidities, hypertension was the most common followed by diabetes and ischemic
heart disease. Out of 200 patients, 43 patients were exposed to infective endocarditis.

Conclusion: In conclusion, using a case-crossover design, this population-based study found that dental
procedures are not significantly associated with the risk of IE.
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Introduction

Infective endocarditis (IE) is a rare but life-
threatening disease. It is an infection of the
endocardial surface of the heart, which may involve
>1 heart valves can result from bloodstream
infection caused by a spectrum of bacterial and
fungal organisms entering the circulation. If patients
with IE do not receive appropriate treatment, they
may develop serious complications or die. The
annual incidence of IE is =3 to 9 cases per 100000
persons in industrialized countries, with the mean
age varying between 36 and 69 years, and the
incidence is higher in men than in women. [1,2]
Mitral valve prolapse, congenital heart disease,
rheumatic heart disease, previous IE, and previous
cardiac valve surgery are risk factors for IE. [3]

IE is an uncommon but potentially devastating
disease, with an estimated annual incidence ranging
from 2 to 7.9 per 100,000 individuals per year. [4,5]
and a short-term mortality of 10% to 30%. [6]
Through the breakdown of mucocutaneous barriers
and induction of bacteraemia, dental therapy and
other invasive procedures have been linked to
seeding of heart valves and the development of IE.
[7,8,9] The possibility that some cases of IE might
be linked to invasive dental procedures (IDPs) was
first suggested by Lewis and Grant in 1923 [10] and
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supported in 1935 by Okell and Elliott, [11] who
demonstrated that 61% of individuals develop a
transient bacteraemia with oral viridians group
streptococci (OVGS) following a dental extraction
and that OVGS could be isolated from the heart
valve vegetations of 40—45% of individuals with IE.
However, the evidence supporting the effectiveness
of antibiotic prophylaxis was poor, deriving solely
from animal studies, case series, and assessments of
bacteraemia risk. [3,12,13] Notably, the AHA
guidelines in 1997 did acknowledge that most IE
cases are not attributable to resulting from certain
invasive procedures, but rather random bacteracmia
from routine daily activities such as tooth brushing
or chewing, and thus suggesting that prophylaxis
may only prevent a small number of cases of IE. [14]

Invasive dental treatments (IDTs) have been
considered a potential risk factor of IE; however, the
association between IDTs and IE remains
controversial. Dental treatments were considered
IDTs when the treatments might cause bleeding and
introduce oral bacteria into the bloodstream, such as
dental cleaning, scaling and root planning,
extraction, odontotomy, and periodontal surgery.
IDTs can yield temporary bacteraemia that may
attach to abnormal heart valves or damaged heart
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tissue, giving rise to IE. Few epidemiological studies
have been carried out in this area. [12, 15,16] In
these studies, however, IE risk associated with
different types of dental procedures was estimated
based on small sample sizes.

The aim of the present study was to evaluate the
association between dental procedures and the
acquisition of infective endocarditis.

Materials& Methods

A retrospective study was conducted in the
Department of Dentistry, RDJMMCH, Turki,
Muzaffarpur, Bihar, India for 24 months to compare
the odds of exposure to dental procedures within 3
months preceding hospitalization with that during
matched control periods when no infective
endocarditis developed. 200 patients were included
in the study.

This self-matching design thus avoids the control
selection bias and the confounding by measured and
unmeasured risk factors that are time invariant
within subjects but differ between subjects.

The date of hospital admission served as the index
date. Patients were excluded if they were less than
18 years old at the time of hospitalization. To ensure
a 2-year claims history, we excluded patients who
did not enrol in NHI 2 years before their index date.

Case and Control Periods

For each patient, we defined a period of 12 weeks
preceding the index date as the case period A. This
prehospitalization ‘‘at risk’” period of 12 weeks had
been a time interval frequently used in the
literature[18,19] although the incubation period
between bacteraemia and the onset of symptoms of
IE was estimated to be 7 to 14 days.[10,18] The
rationale for using this time frame was to take into
account the prolonged duration of symptoms. In a
previous study, the mean duration of symptoms in
patients with IE was 49.6 days, and only 24.7% of
patients were hospitalized within 10 days of
symptom onset.[23] We defined a second 12-week
period starting from days 85 before the index date as
the case period B, which was used for the purpose of
sensitivity analysis, based on a prior assumption that
the IE risk would less likely manifest in relation to
dental procedures occurring more than 13 weeks
before the index date. Three 12-week control periods
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were matched to each case period. For both case
periods A and B, the control period ended 12 weeks
before the start of its corresponding case period to
prevent carryover effects.

Exposure to Dental Procedures

The dental procedures of interest are 5 common
dental services provided in both inpatient and
outpatient settings, including tooth extraction,
surgery, dental scaling, periodontal treatment, and
endodontic treatment.

Data Analysis

To describe the characteristics of patients with IE,
we presented the distribution of age, sex, and
comorbidities. A patient was identified as having a
comorbidity if, within 2 years before the index date,
he or she had a ICD-9-CM diagnosis code of that
comorbidity on at least 2 outpatient claims or any
inpatient claim. We also analysed antibiotics related
to dental procedures, defined as a prescription of
antibiotics on the same date on which claims were
made for dental procedures during the case periods
and their corresponding control periods.

For each of the 5 categories of dental services, we
described exposure frequency during the case
periods and the matched control periods. The
exposures are dichotomous variables. Patients were
exposed to a dental service if they had any inpatient
or outpatient claim for that dental service during
each specific time period.

We used the conditional logistic regression to
compare the likelihood of exposure to dental
procedures during case period A versus its matched
control periods. The model yielded matched odds
ratios (ORs) and 95% confidence intervals (Cls),
which can be estimated by the ratio of the number of
discordant pairs with exposed case period to the
number of discordant pairs withnon-exposed case
periods. To adjust for potential time-varying
confounders, we included antibiotics related to
dental procedures in the multivariable models. We
performed the adjusted and unadjusted models for
each category of dental services. All these analyses
were repeated using case period B and its matched
control periods. Analyses were performed using
SAS version 9.3 (SAS Institute, Cary, NC).

Results

Table 1: Patient characteristics

Age groups in years N%
18-25 12 (6)
26-35 24 (12)
36-45 22 (11)
46-55 30 (15)
56-65 32 (16)
66-75 44 (22)
>75 36 (18)

Nayak et al.

International Journal of Current Pharmaceutical Review and Research

604



International Journal of Current Pharmaceutical Review and Research

e-ISSN: 0976-822X, p-ISSN: 2961-6042

Mean (standard deviation) 56.0 (18.6)
Male 130 (65)
Female 70 (35)
Comorbidities

Hypertension 90 (45)
Diabetes 50 (25)
Ischemic stroke 28 (14)
Hemorrhagic stroke 4(2)
Congestive heart failure 40 (20)
Liver disease 34 (17)
Chronic renal failure or dialysis therapy 28 (14)
Valvular heart disease 36 (18)
Ischemic heart disease 48 (24)

The mean age was 56.0 (18.6) years; 40% of patients were 65 years and older. Men accounted for 65% of all
patients. In terms of co-morbidities, hypertension was the most common followed by diabetes and ischemic heart

disease.

Table 2: Concordant and Discordant Pairs of Exposures to Dental Procedures in Patients with Infective
Endocarditis

Dental procedures

| N

Tooth extraction N=55

Non-exposed

40

Exposed

15

Dental scaling N=40

Non-exposed

32

Exposed

8

Surgery N=25

Non-exposed

18

Exposed

7

Periodontal treatment N=20

Non-exposed

17

Exposed

3

Endodontic treatment N=60

Non-exposed

50

Exposed

10

Out of 200 patients, 43 patients were exposed to
infective endocarditis.

Discussion

Infective endocarditis (IE), is a rare but serious
condition which currently still carries a mortality of
up to 25%. [17] A yearly incidence of 3—10 per
1000,000 people has been reported. [18] Clinical
features of IE are non-specific and include high
fever (which may be absent in the elderly or
immunocompromised), loss of weight, lethargy,
shortness of breath, new or changing heart murmurs
and possibly skin  manifestations. Major
complications include sepsis, stroke and heart
failure from valvular dysfunction. Treatment is with
prolonged intravenous antibiotics with a significant
proportion requiring valvular surgery. Long term
complications include the increased risk of re-
infection, mechanical complications requiring
repeated procedures and possibly life-long
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anticoagulation  with  its own  attendant
complications if prosthetic heart valve replacement
is needed. [18,19]

The mean age was 56.0 (18.6) years; 40% of patients
were 65 years and older. Men accounted for 65% of
all patients. In terms of co-morbidities, hypertension
was the most common followed by diabetes and
ischemic heart disease. Out of 200 patients, 43
patients were exposed to infective endocarditis. In a
study by van der Meer et al, 23% of 275 patients
with IE had undergone a procedure with an
indication for prophylaxis within 180 days of onset,
and in only 11.3% of the patients the procedures had
been within 30 days of onset. [20] Guntheroth
extracted from published reports that the prevalence
of dental extractions within 2 months preceding
onset of IE was surprisingly low, only 3.6% for 1322
cases. [21] Studies suggest that the incubation period
of IE is usually 7 to 14 days for viridians group
streptococci or enterococci, with 78% of cases
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occurring within 7 days of bacteraemia and 85%
within 14 days. [22]

As reported by Roberts, the cumulative risk of
bacteraemia over 1 year from routine daily activities
is 5.6 million times greater than that from a single
tooth extraction. [23] Given the far higher
cumulative risk of bacteraemia resulting from
routine daily activities, it would be difficult to
determine whether the bacteraemia that provoked IE
originated from these routine activities or from a
dental procedure during the same period. In other
words, the association of dental procedures and
acquisition of IE might be coincidental, even
performed within a short incubation period.

Antibiotic prophylaxis has been recommended for
the prevention of IE in patients with a high risk of
IE. However, the effectiveness of antibiotic
prophylaxis has remained a controversial issue for
decades. In a previous study, Duval et al [24] used
population data in France to show that the risks of
developing IE were 1 in 46 000 and 1 in 150 000 for
dental procedures without and with antibiotic
prophylaxis, respectively. According to their results,
the number needed to treat is therefore =66 346
patients [25]; that is, 66 346 patients would have had
to be given antibiotic prophylaxis to prevent a case
of IE.A 2013 Cochrane Database systematic review
of antibiotic prophylaxis of IE in dentistry [26],
concluded that there is no evidence to determine
whether antibiotic prophylaxis before dental
procedures is effective or ineffective. A recent
publication by Cahill TJ et. al., 2017 [27] is the most
extensive systematic review and meta- analysis of
all studies available from 1960 to 2016 on anti-
biotic prophylaxis for infective endocarditis.

Conclusion

In conclusion, using a case-crossover design, this
population-based study found that dental procedures
are not significantly associated with the risk of IE.
This result may argue against the conventional
assumption on which the rationale of prophylaxis for
IE is based. We believe that the result with its
implication is of great relevance to the practice of
both physicians and dentists. Further confirmatory
studies with larger scale or direct causal effects
studies of IE are needed and the AHA guidelines for
prevention of IE should to be reinvestigated
accordingly.

References

1. Hill EE, Herijgers P, Herregods MC,
Peetermans WE. Evolving trends in infective
endocarditis.  Clinical microbiology and
infection. 2006 Jan 1;12(1):5-12.

2. Hoen B, Duval X. The clinical problem. N Engl
J Med. 2013;368:1425-33.

3. Wilson W, Taubert KA, Gewitz M, Lockhart
PB, Baddour LM, Levison M, Bolger A, Cabell

Nayak et al.

10.

11.

12.

13.

e-ISSN: 0976-822X, p-ISSN: 2961-6042

CH, Takahashi M, Baltimore RS, Newburger
JW. Prevention of infective endocarditis:
guidelines from the American heart association:
a guideline from the American heart association
rheumatic fever, endocarditis, and Kawasaki
disease committee, council on cardiovascular
disease in the young, and the council on clinical
cardiology, council on cardiovascular surgery
and anesthesia, and the quality of care and
outcomes research interdisciplinary working
group. Circulation. 2007 Oct 9;116(15):1736-
54.

Hoen B, Alla F, Selton-Suty C, Béguinot I,
Bouvet A, Briangon S, Casalta JP, Danchin N,
Delahaye F, Etienne J, Le Moing V. Changing
profile of infective endocarditis: results of a 1-
year survey in France. Jama. 2002 Jul 3;288
(1):75-81.

Que Y-A, Moreillon P. Infective endocarditis.
Nat Rev Cardiol. 2011;8:322-336.

Hasbun R, Vikram HR, Barakat LA,
Buenconsejo J, Quagliarello VJ. Complicated
left-sided native valve endocarditis in adults:
risk classification for mortality. Jama. 2003 Apr
16;289(15):1933-40.

Lowes J, Williams G, Tabaqchali S, et al. 10
years of infective endocarditis at St.
Bartholomew’s hospital: analysis of clinical
features and treatment in relation to prognosis
and mortality. Lancet. 1980;315:133—136.
Shinebourne E, Cripps C, Hayward G, et al.
Bacterial endocarditis 1956-1965: analysis of
clinical features and treatment in relation to
prognosis and mortality. Br Heart J. 1969;
31:536.

Mandell GL, Kaye D, Levison ME, et al.
Enterococcal endocarditis: an analysis of 38
patients observed at the New York
HospitalCornell Medical Center. Arch Intern
Med. 1970;125:258-264.

Lewis T, Grant R. Observations relating to
subacute infective endocarditis. Heart 1923;10:
21-717.

Okell CC, Elliott TS. Bacteriaemia and Oral
Sepsis with Special Reference to the Aetiology
of Subacute Endocarditis. Lancet. 1935:869-72.
Strom BL, Abrutyn E, Berlin JA, Kinman JL,
Feldman RS, Stolley PD, Levison ME,
Korzeniowski OM, Kaye D. Dental and cardiac
risk factors for infective endocarditis: a
population-based, case-control study. Annals of
internal medicine. 1998 Nov 15;129(10): 761-
9.

Strom BL, Abrutyn E, Berlin JA, Kinman JL,
Feldman RS, Stolley PD, Levison ME,
Korzeniowski OM, Kaye D. Risk factors for
infective endocarditis: oral hygiene and
nondental exposures. Circulation. 2000 Dec 5;
102(23):2842-8.

International Journal of Current Pharmaceutical Review and Research

606



International Journal of Current Pharmaceutical Review and Research

14.

15.

16.

17.

18.

19.

20.

21.

Nayak et al.

Dajani AS, Taubert KA, Wilson W, Bolger AF,
Bayer A, Ferrieri P, Gewitz MH, Shulman ST,
Nouri S, Newburger JW, Hutto C. Prevention of
bacterial endocarditis: recommendations by the
American Heart Association. Circulation. 1997
Jul 1;96(1):358-66.

Porat Ben-Amy D, Littner M, Siegman-Igra Y.
Are dental procedures an important risk factor
for infective endocarditis? A case-crossover
study. European journal of clinical microb
iology & infectious diseases. 2009 Mar; 28:26
9-73.

Lacassin F, Hoen B, Leport C, Selton-Suty C,
Delahaye F, Goulet V, Etienne J, Briancon S.
Procedures  associated ~ with  infective
endocarditis in adults: A case confrol study.
European Heart Journal. 1995 Dec 1;16(12):19
68-74.

Cresti A, Chiavarelli M, Scalese M, Nencioni C,
Valentini S, Guerrini F, d’Aiello I, Picchi A, De
Sensi F, Habib G. Epidemiological and
mortality trends in infective endocarditis, a 17-
year population-based prospective study.
Cardiovascular diagnosis and therapy. 2017
Feb; 7(1):27.

Cahill TJ, Prendergast BD. Infective
endocarditis. The Lancet. 2016 Feb 27;387(10
021):882-93.

Hoen B, Duval X. The clinical problem. N Engl
J Med. 2013;368:1425-33.

van der Meer JT, Thompson J, Valkenburg HA,
Michel MF. Epidemiology of bacterial
endocarditis in the Netherlands: II. Antecedent
procedures and use of prophylaxis. Archives of
internal medicine. 1992 Sep 1;152(9):1869-73.

Guntheroth WG. How important are dental
procedures as a cause of infective endocarditis?.

22.

23.

24.

25.

26.

27.

e-ISSN: 0976-822X, p-ISSN: 2961-6042

The American journal of cardiology. 1984 Oct
1;54(7):797-801.

Starkebaum M, Durack D, Beeson P. The
“incubation period” of subacute bacterial
endocarditis. The Yale journal of biology and
medicine. 1977 Jan;50(1):49.

Roberts GJ. Dentists are innocent!’
‘Everyday'bacteremia is the real culprit: A
review and assessment of the evidence that
dental surgical procedures are a principal cause
of bacterial endocarditis in children. Pediatric
cardiology. 1999 Sep;20:317-25.

Duval X, Alla F, Hoen B, Danielou F, Larrieu
S, Delahaye F, Leport C, Briancon S. Estimated
risk of endocarditis in adults with predisposing
cardiac  conditions  undergoing  dental
procedures with or without antibiotic
prophylaxis. Clinical infectious diseases. 2006
Jun 15;42(12):e102-7.

Laupacis A, Sackett DL, Roberts RS. An
assessment of clinically useful measures of the
consequences of treatment. New England
journal of medicine. 1988 Jun 30;318(26): 172
8-33.

Glenny AM, Oliver R, Roberts GJ, Hooper L,
Worthington HV.  Antibiotics for the
prophylaxis of bacterial endocarditis in
dentistry. Cochrane Database of Systematic
Reviews. 2013(10).

Cahill TJ, Harrison JL, Jewell P, Onakpoya I,
Chambers JB, Dayer M, Lockhart P, Roberts N,
Shanson D, Thornhill M, Heneghan CIJ.
Antibiotic prophylaxis for infective
endocarditis: a systematic review and meta-
analysis. Heart. 2017 Jun 1;103(12):937-44.

International Journal of Current Pharmaceutical Review and Research

607



