Infective endocarditis following invasive dental
procedures: IDEA case-crossover study

Martin H Thornhill,-2* Annabel Crum,3

Saleema Rex,2 Richard Campbell,® Tony Stone,3
Mike Bradburn,® Veronica Fibisan,® Mark J Dayer,*
Bernard D Prendergast,®> Peter B Lockhart,?2

Larry M Baddour¢ and Jon Nicholl3

IAcademic Unit of Oral and Maxillofacial Medicine, Surgery and Pathology, School of
Clinical Dentistry, University of Sheffield, Sheffield, UK

2Department of Oral Medicine, Atrium Health, Carolinas Medical Center, Charlotte,
NC, USA

3School of Health and Related Research, University of Sheffield, Sheffield, UK

4Department of Cardiology, Taunton and Somerset NHS Foundation Trust, Taunton, UK

>Department of Cardiology, St Thomas’ Hospital, London, UK

éDivision of Infectious Diseases, Mayo Clinic College of Medicine and Science,
Rochester, MN, USA

*Corresponding author m.thornhill@sheffield.ac.uk

Disclosure of interests

Full disclosure of interests: Completed ICMJE forms for all authors, including all related interests,
are available in the toolkit on the NIHR Journals Library report publication page at https://doi.org/
10.3310/NEZW6709.

Primary conflicts of interest: Bernard D Prendergast reports unrestricted educational and research
grants from Edwards Lifesciences (Irvine, CA, USA) paid to his institution; consulting fees from Anteris
Technologies Limited (Toowong, QLD, Australia); and payment or honoraria from Abbott Laboratories
(Chicago, IL, USA), Anteris Technologies Limited and Edwards Lifesciences. Larry M Baddour reports
royalties or licences from UpToDate, Inc. (Waltham, MA, USA) for authorship duties; consulting fees
from Boston Scientific (Marlborough, MA, USA), Botanix Pharmaceuticals (Philadelphia, PA, USA) and
Roivant Sciences (Basel, Switzerland); and payment or honoraria from Boston Scientific.

Published May 2022
DOI: 10.3310/NEZW6709


https://doi.org/10.3310/NEZW6709
https://doi.org/10.3310/NEZW6709

Scientific summary

IDEA case-crossover study

Health Technology Assessment 2022; Vol. 26: No. 28
DOI: 10.3310/NEZW6709

NIHR Journals Library www.journalslibrary.nihr.ac.uk



Health Technology Assessment 2022 Vol. 26 No. 28 (Scientific summary)

Scientific summary

Background

Infective endocarditis (IE) is a life-threatening infection of the endocardial lining of the heart,
particularly the heart valves, that has a high morbidity rate and a first-year mortality rate of ~ 30%.
Although IE affects only 3-10 per 100,000 people per year, a much larger proportion of individuals
with predisposing cardiac conditions are at increased risk of IE. Patients are stratified as at high risk
if they have a history of IE, prosthetic heart valves, valve repair with prosthetic material, cyanotic
congenital heart disease or congenital heart disease repaired with prosthetic material. Such patients
are at high risk for 6 months following the repair, or for life if there is a residual shunt or valvular
regurgitation. Moderate-risk patients include those with valvular stenosis or regurgitation, a bicuspid
aortic valve or hypertrophic cardiomyopathy.

Infective endocarditis can result from bacteraemia caused by a spectrum of bacterial and fungal organisms
entering the circulation. The possibility that some IE cases are linked to invasive dental procedures (IDPs)
was first suggested in 1923, and numerous studies have shown that oral viridans group streptococci
(OVGS) cause 40-45% of IE cases. In 1953, this recognition led to the first guidelines recommending
that patients at increased risk of IE should receive antibiotic prophylaxis (AP) before undergoing IDPs,
and this soon became the worldwide standard of care.

Remarkably, to the best of our knowledge, there has never been a randomised controlled trial to
demonstrate the efficacy of AP in preventing IE, and there are few data implicating IDPs as the

cause of OVGS IE. Many argue that bacteraemia with OVGS as a result of daily activities (including
toothbrushing, flossing and chewing) are a more likely cause of IE, particularly in those with poor oral
hygiene, than the comparatively rare IDPs. Indeed, because of these uncertainties, the risk of adverse
reactions to the antibiotics used in AP, the cost of AP and the potential for promoting antibiotic resistance,
the National Institute for Health and Care Excellence (NICE) recommended in 2008 that the use of AP
should cease. Despite this, most other countries continue to recommend AP for those at the highest risk
of IE, and in 2016 NICE softened its guidance to make AP permissible for patients who still wished to
receive it after a full explanation of the risks and benefits.

Objective

There is still considerable uncertainty regarding the benefit of AP in preventing IE. However, AP makes
sense only if there is a clear association between IDPs and IE, at least in those at high risk of IE.

The aim of this study, therefore, was to investigate if there is a temporal association between IDPs and
subsequent IE.

Methods

Between April 2008 and March 2016, NICE recommended against dentists using AP to prevent IE.
During this period, the UK was the only place in the world where any association between IDPs and
IE was fully exposed. The aim of the Invasive Dentistry-Endocarditis Association (IDEA) study was,
therefore, to perform a larger case-crossover study to investigate any temporal association between
IDPs and IE. To achieve this, we used NHS Digital data to identify all IE hospital admissions in England
between April 2010 and March 2016. These data were then linked to the NHS Business Services
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Authority (NHSBSA) data on all NHS courses of dental treatment performed on individuals in the
15 months before IE hospital admission.

The aim was to perform a case-crossover analysis comparing the number of IDPs in the 3 months
immediately before IE hospital admission (case period) with that in the preceding 12-month
control period.

The case-crossover design eliminates limitations, such as selection bias and confounding for risk of IE,
that are implicit in cohort and case-control studies because each case acts as its own control and
provides greater statistical power to address these types of cause and effect issue. Furthermore, by
linking national IE and dental data, we did not rely on patient recall to determine the timing and nature
of any dental procedures that were performed.

Results

If there was a temporal association between IDP and IE, one would expect an increased number of
IDPs in the 3-month case period immediately before |IE hospital admission compared with that in

the 12-month control period. Conversely, if there was no association, one would expect no difference
between the case and control periods. To determine the timing of any relationship between IDP

and |E, we plotted the monthly number of dental procedures over the 13 months prior to IE hospital
admission. This revealed a fall in the number of all types of dental procedures in the few weeks before
IE admission. Investigating the reason for this identified that although the NHSBSA require dentists
to provide details of the dental procedures they perform during a course of dental treatment, it does
not require this for incomplete courses of dental treatment (i.e. those with a start date but not an

end date). Unfortunately, one of the most common reasons for a course of dental treatment being
incomplete was emergency admission of the patient to hospital for a condition that results in long-term
illness or death, such as IE.

Although we investigated different methods for mitigating this data loss, none of them resolved the
fact that the data loss focused almost entirely on the case period rather than the control period of the
case-crossover study, rendering the case-crossover analysis unreliable and making it difficult to draw
any conclusions about the relationship between IDP and IE.

Conclusions

Unfortunately, the loss of critical dental treatment data in the few weeks before a patient was admitted
to hospital for IE rendered our case-crossover analysis impossible and meant we were unable to draw
any conclusions about the relationship between IDP and IE.

Trial registration

This trial is registered as ISRCTN11684416.

Funding
This project was funded by the National Institute for Health and Care Research (NIHR) Health

Technology Assessment programme and will be published in full in Health Technology Assessment;
Vol. 26, No. 28. See the NIHR Journals Library website for further project information.
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