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Efficacy of Dental Services for Reducing
Adverse Events in Those Undergoing

Insertion of Implantable Cardiovascular

e A search of the MEDLINE® database and professional society websites identified
two primary research studies, four systematic reviews, and eight practice
guidelines that addressed the benefits and harms of dental evaluation and
treatment prior to the insertion of implantable cardiovascular devices other than
surgically implanted prosthetic heart valves.

e Bleeding from tooth extractions may be less frequent if the extractions are
performed prior to (rather than after) insertion of ventricular assist devices.

e The available evidence does not permit conclusions regarding the effect of pre-
treatment dental care for preventing downstream infections related to any of these
devices.

e Professional society guidelines endorse the provision of patient education on
routine oral hygiene practices but have not recommended other pre-treatment
dental care prior to insertion of these devices.

e Professional society guidelines recommend ongoing routine dental examinations
for some patients treated with cardiovascular devices.

@ Background

Implantable devices are an important part of treatment regimens for serious
cardiovascular disorders, and their use has steadily increased since the original development of
vascular grafts and artificial heart valves in the 1950s. Implantable pacemakers were first used
in the early 1960s, and a steady progression of increasingly sophisticated and effective devices
have been introduced up until the present. Although relatively rare, infection of implanted
devices can be a very serious complication, and prevention of infection is an important clinical
priority.! Such infections are believed to be caused by seeding of the devices by bacteria that
enter the body from other sites.>™

Disorders of the teeth, gums, and their supporting structures are important threats to a
person’s overall health.” The mouth is colonized with a large number of bacterial species, and
several of these have been identified as being the source of infection in patients with underlying
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structural defects of the heart, including prosthetic heart valves and other prosthetic materials. *
67 The identification and targeted treatment of foci of infection of the mouth potentially can
reduce the incidence of infection of implanted cardiovascular devices. Some implantable
devices also require routine anticoagulation, with a corresponding increased risk of bleeding
complications. Bleeding is a potential complication of dental procedures such as tooth
extractions, and anticoagulation increases the probability of bleeding following these

procedures.®

Dental evaluation and treatment are carried out by healthcare professionals, but financial
barriers can impede access to dental services. In 2015, the percentage of people in the United
States with no dental insurance was 29% overall and 62% for older adults.’ The number of
people lacking dental insurance is triple the rate of those lacking medical insurance, and there are
serious gaps in the U.S. safety net system for providing dental care to uninsured adults and
children.!® Optimizing insurance coverage for necessary clinical and dental services is an
important priority.!!

Programs overseen by the Centers for Medicare & Medicaid Services (CMS) are major
components of the U.S. health insurance system. Medicaid and the Children's Health Insurance
Program (CHIP) are administered by States under broad Federal guidelines. States are required
to provide dental benefits to Medicaid and CHIP-enrolled children, but States choose whether to
provide dental benefits for adults. Medicare generally does not cover most dental services.

While the statutes that define Medicare policies do not permit payment for most types of dental
care, they have allowed some exceptions when dental care is closely tied to the outcomes of
complex medical procedures.'? For example, in the CY 2023 Physician Fee Schedule Final Rule
(87 FR 70198), CMS finalized a policy to permit payment for certain dental services, such as
dental examinations, including necessary treatment, performed as part of a comprehensive
workup prior to organ transplant surgery, or prior to cardiac valve replacement or valvuloplasty
procedures, that are similarly inextricably linked to certain other covered medical services.'
However, this payment policy does not authorize payment for dental care administered to
patients who receive implanted cardiac devices other than prosthetic valves.

The rationale for performing a thorough dental evaluation before implantation of cardiac
devices is twofold. The first is that examination by a dentist can identify local sources of active
infection, such as oral abscesses or infected teeth or gums. By then treating those foci, the
bacterial load in the mouth can be reduced. The second rationale is to provide teaching to the
patient on proper daily self-care of the teeth and gums through brushing and flossing. Such daily
maintenance can minimize the overgrowth of pathogenic bacteria in the mouth and deter
progression of dental disease that could contribute to transient bacteremia and seeding of the
implanted device. Unless there is great urgency to insert the device, it can be safe and feasible to
incorporate a dental examination, local treatment, and patient education components into one or
two dental visits prior to the implantation procedure.!*!®

We sought to assemble and evaluate the published evidence supporting the efficacy of
specific types of dental care that are intended to reduce adverse event rates in patients who
receive implanted cardiac devices other than surgical prosthetic valves. If the evidence base is
judged to be sufficient, this information potentially can inform policy initiatives (including
changes to Medicare payment policies) that can improve access to specific dental services for
people with serious or life-threatening cardiac disorders. The primary question for this review is:
For those undergoing insertion of implantable cardiovascular devices, does dental care prior to
the treatment improve adverse event rates and other relevant outcomes?



e Methods

The goal of this Rapid Response report was to identify evidence pertinent to the efficacy
of dental evaluation prior to the insertion of certain kinds of medical devices used to treat
cardiovascular conditions. The medical devices addressed in this report include:

J Ventricular assist devices
Artificial pacemakers
Implantable defibrillators
Transcatheter artificial heart valves
Synthetic vascular grafts and patches
. Coronary and vascular stents

We reviewed peer-reviewed literature and professional guidelines from the last 50 years
to identify research and standards of practice on the need for and effectiveness of dental
screening and pretreatment prior to the insertion of cardiovascular devices. A medical librarian
with extensive experience conducting searches for systematic and rapid reviews developed and
conducted a literature search of Ovid MEDLINE ALL in March 2023 (Appendix A). Our review
of the search results focused on identifying primary research studies, systematic reviews, and
clinical guidelines published by professional societies. We also scanned the reference lists of all
included studies.

One team member reviewed each title and abstract. A comparison group (patients who
did not receive pre-treatment dental care) was not a criterion for including a study. We excluded
reports of small numbers of patients (such as case reports) and studies that reported on patients
treated only with surgically implanted cardiac valves. We included systematic reviews that
addressed the effectiveness of dental care prior to insertion of cardiovascular devices. Each study
included at the abstract review stage was then reviewed in full text to determine its final
suitability for inclusion in this report.

Any published papers on clinical practice guidelines pertaining to the use of implantable
cardiac devices were identified in review of the MEDLINE search results. We also searched for
practice guidelines through review of the literature references of all included primary studies and
systematic reviews. To find additional relevant practice guidelines, we conducted a gray
literature search using the websites of the American College of Cardiology, American Dental
Association, American Heart Association, Centers for Disease Control and Prevention (CDC),
Cochrane, European Society of Cardiology, Heart Rhythm Society, National Heart Lung and
Blood Institute (NHLBI), National Institute for Health and Care Excellence (NICE), and Society
for Cardiovascular Angiography & Interventions. Because it is a repository of evidence
syntheses on a variety of clinical topics, we also searched Cochrane for evidence summaries. All
sites were searched for the following terms: dental, dentistry, oral, teeth, gingivitis, cavities,
cavity, and caries. All results of these searches were reviewed at the title/abstract level, and any
potentially relevant guidelines were then reviewed at the full-text level by one reviewer.

We evaluated each included primary research study for its study design, using the
categories of randomized controlled trial (RCT), prospective cohort, retrospective cohort, or
registry-based study. For studies that were not RCTs, we recorded whether the statistical analysis
had used methods to adjust for confounding, such as matching or propensity score methods. For
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systematic reviews, we summarized the date ranges of the search, the primary conclusions, and
any strength of evidence assessments that were performed.

All reported patient outcomes in the included studies were recorded. We did not perform
quantitative meta-analysis of the included primary research studies. Instead, we conducted a
narrative synthesis of all included studies for this report.

@ Results

The literature search yielded 386 records. The review of titles, abstracts, and full-text
yielded two primary research studies and four systematic reviews.!”?* All of the included
articles were published since 2017. One primary study!” was funded by the Japan Society for
Promotion of Science; the other primary study'® reported no source of funding. One systematic
review'? was funded by the American Dental Association; the other three systematic reviews
reported no funding source.?” 2> 23 Table 1 summarizes the research designs, major results, and
patient populations of the two included primary studies. No randomized controlled trials were
identified, and the two included primary studies both had retrospective cohort designs. One study
was conducted in the United States,'® and one was conducted in Japan.'” Neither study used
statistical methods to control for confounding between the comparison groups.

The gray literature search identified 41 practice guidelines or recommendations, of which
19 addressed patient populations and devices relevant to the topic of this report (Appendix B).?*
)

17,18 19,23

Both of the primary research studies and two systematic reviews examined the
association between dental problems and clinical outcomes in patients who received ventricular
assist devices (VADs). The primary research studies both had modest sample sizes (Table 1).
Both studies examined rates of intraoral bleeding occurring after dental treatment and also after
the implantation of VADs. The study conducted in Japan'” compared 17 patients who
underwent tooth extractions prior to insertion of the VAD with 11 patients who underwent tooth
extractions after the VAD insertion. Only bleeding that persisted after the day of the tooth
extraction was counted as a bleeding complication, and the study did not report how long the
patients were monitored for bleeding beyond the first postoperative day. The rate of bleeding
was significantly (p = 0.001) lower in the group who had the dental procedure prior to VAD
insertion (13% versus 67%). In the U.S. study,'® all 88 patients underwent dental examinations
prior to VAD insertion and then were stratified by whether invasive dental treatment was
required and performed. The patients were monitored for signs of bleeding during the 31 days
following the initial dental evaluation. Of the patients who underwent dental treatment, the mean
time between dental treatment and VAD insertion was 19.87 days, so anticoagulation regimens
may have varied during the 31-day followup period. Intraoral bleeding was higher in the group
who received dental treatment (7% rate). Because it did not include a comparison group of
patients with similar dental disorders, this second study does not define whether the dental
treatment affected rates of adverse events following VAD insertion.

A systematic review'® sought studies examining the efficacy of dental care prior to either
surgical cardiac valve replacement or VAD insertion. While the review identified six studies
addressing valve replacement, it identified no relevant studies addressing VAD insertion. In its
evaluation of the evidence on dental care prior to surgical valve replacement, this review found
that evidence was inconsistent on whether dental care prior to surgical valve replacement



lowered rates of mortality, infectious endocarditis, postsurgical infection, or hospital length of
stay.?** Surgically implanted cardiac valves have mechanical characteristics similar to valves
that are inserted using a transcatheter technique.?! A systematic review has examined strategies
for preventing infectious endocarditis in patients who undergo transcatheter aortic valve
implantation (TAVI).?° It describes consensus on use of prophylactic antibiotics during the TAVI

procedure but does not address evidence on the efficacy of dental care prior to the procedure.!®2!

A systematic review?’ examined whether standardized protocols for dental evaluation
have been defined for patients who will undergo VAD insertion. It found that only one
published study had described a protocol. That study** was published in 2002, and no other
studies have described adoption of its protocol for use prior to VAD insertion. Another
systematic review?? searched for articles describing outcomes, guidelines, or protocols for dental
care prior to a wide range of cardiovascular procedures. It included 44 publications in its
analysis, but these included narrative reviews and letters to the editor as well as primary studies.
Only two of the publications were primary studies examining dental care prior to cardiac
procedures addressed in this review.*** These studies reported the results of the dental
evaluations but provided no data on clinical outcomes after the patients underwent vascular
procedures. The systematic review concluded that there is some evidence supporting
recommendations for pre-treatment dental care for surgical valve replacement and cardiac
transplantation but no evidence supporting pre-treatment dental care prior to insertion of other
cardiovascular devices.



Table 1. Table of included studies

Author, Year

Country

Outcome

Design

Rate of Outcome
in Dental Care
Group

Rate of
Outcome in
Control Group

Total N

Cardiac Conditions

Cardiac
Treatments

Key Findings

Mincer, 20228

United States

Any intraoral
bleeding

Retrospective
cohort

7%

1%

88

End-stage heart
failure and eligible
for cardiac
transplantation

VADs

All patients received
pre-procedure dental
evaluation. The two
comparison groups
were defined by
whether dental
treatment was or
was not
administered. Not
all included patients
received VADs. The
bleeding rate was
significantly (p =
0.001) higher in the
dental treatment

group.

Kobayashi,
2020

Japan

Intraoral
bleeding after
tooth
extraction

Retrospective
cohort

13%

67%

28

Cardiomyopathies

VADs

Only patients who
required tooth
extraction were
included and were
stratified by whether
the extraction
occurred before or
after insertion of the
VAD. The bleeding
rate was significantly
(p =0.001) lower in
the group that had
extraction prior to
VAD insertion.

Abbreviation: VAD=ventricular assist device.




Our searches identified 19 practice guidelines or recommendations that address relevant cardiac
conditions and procedures.?**? Of these, eight provide recommendations on the prevention of serious
infection for patients with implantable cardiac devices and other cardiac conditions that are susceptible
to serious infection (Appendix B).2*27-30-35 The cardiac conditions addressed in the guidelines include
congenital heart disease, valvular heart disease, infective endocarditis, vascular graft infections, cardiac
arrhythmias, heart failure, and other less common conditions.

Five guidelines were produced for the American Heart Association.?* 26:2-34.35 Topics for these
clinical practice guidelines were prevention of viridans group streptococcal infective endocarditis,
management of cardiovascular implantable electronic device infections, and vascular graft infections.
Three guidelines were produced jointly between the American College of Cardiology and the American
Heart Association.>> **3® Topics for these clinical practice guidelines were the management of patients
with valvular heart disease and adults with congenital heart disease. Three guidelines were produced for
a collaboration between the American College of Cardiology, the American Heart Association, and the
Heart Rhythm Society.*® 373 All of these addressed cardiac rhythm abnormalities. Two guidelines were
produced for the European Society of Cardiology.?> ?® These addressed cardiac pacing and emergency
management of patients with left ventricular assist devices (LVADs). One guideline addressing medical
clearance for common dental procedures was produced for the American Academy of Family
Physicians.’® One guideline addressing heart failure was produced by a collaboration of the American
Heart Association, the American College of Cardiology, and the Heart Failure Society of America.*
One guideline was produced jointly for the American College of Cardiology, the American Heart
Association, and the North American Society for Pacing and Electrophysiology.*! This guideline
addressed pacemaker implantation. One guideline on transcatheter mitral valve interventions was
produced by the American Association for Thoracic Surgery, the American College of Cardiology, the
Society for Cardiovascular Angiography and Interventions, and the Society for Thoracic Surgeons.** A
guideline and a related evidence summary were produced for Cochrane and NICE in the UK.?”3! These
addressed antibiotic prophylaxis use for the prevention of infective endocarditis.

Authors of all of the guidelines cited a lack of clinical trial evidence on which to base their
recommendations. Therefore, guideline writing groups identified case series, observational studies, and
expert opinion as the basis for their recommendations. None of the guidelines recommend specific
dental treatments prior to insertion of cardiovascular devices. However, four guidelines and an evidence
summary called for improved oral health overall, and education and instruction of cardiac patients in
routine oral health practices.?”>*!*3°> Two guidelines also recommended regular or biannual dental
examinations as a strategy for preventing infectious endocarditis.?* *>

@ Discussion

To prepare this Rapid Response, a thorough search of the MEDLINE database compiled all
relevant published studies through March 2023. The evidence base includes two primary research
studies that have relatively small sample sizes and used retrospective cohort designs.!” '® Both of these
studies examined the relationship between dental procedures and bleeding occurrence among patients
who receive ventricular assist devices. At this time, reduction of bleeding from dental work is the
strongest evidence-based rationale for provision of dental care immediately prior to the insertion of
VADs. Our MEDLINE search also identified one systematic review addressing dental care in patients
who undergo insertion of transcatheter prosthetic heart valves and one other systematic review that
synthesized evidence for surgically implanted prosthetic valves.!®2° These reviews did not identify



strong evidence supporting the necessity of dental care (other than routine prophylactic antibiotics) prior
to the valve procedures.
A frequently used category of implanted cardiac devices is artificial pacemakers and implantable

defibrillators, of which more than one million are inserted worldwide every year.?® A cross-sectional

analysis using a large nationwide database in South Korea found that dental procedures following
implantation of the devices are associated with new episodes of endocarditis.*®* However, our
MEDLINE search identified no studies evaluating the efficacy of pre-insertion dental care for patients
receiving these devices, and recently published guidelines do not include recommendations for such
dental care.?8

Artificial materials are also used in the treatment of other vascular disorders. These devices
include vascular stents and grafts. Our MEDLINE search identified no primary studies or systematic
reviews on the efficacy of dental care for preventing complications in patients receiving these devices.
Dental care has been addressed in a recently published clinical practice guideline that included the
following position statement:

A variety of other prosthetic cardiovascular devices deserve comment. These include
cardiovascular implantable electronic devices; septal defect closure devices (when there is
complete defect closure); peripheral vascular grafts and patches, including those used for
hemodialysis and coronary and other vascular stents; central nervous system ventriculoatrial
shunts; vena caval filters; and pledgets. Infections of these devices are rare, and when they occur,
most cases are caused by staphylococci. Therefore, AP [antibiotic prophylaxis] for a dental
procedure in these patients is not suggested.>

While this statement does not directly address dental care prior to procedures for implanting these
devices, it implies that the efficacy of such dental care is likely to be low.

Cardiac transplantation is a definitive treatment for end-stage heart failure, and evidence
supports the efficacy of pre-transplant dental evaluation and treatment for preventing complications
following the transplant.?>4” An important difference between heart transplantation and the use of
artificial cardiovascular devices is that immunosuppressive drugs are used to prevent organ rejection
after the transplant procedure. Impaired immunity increases the risk of serious infections that can lead
to prolonged hospitalizations and patient morbidity.*® Two comparative studies have examined the
impact of pre-treatment dental care on the rate of serious infections in patients administered
immunosuppressive drugs for treatment of malignancies, and both showed a significantly lower
infection rate in the patients who had received pre-treatment dental care.'** Immunosuppression may
be an important mediating factor for demonstrating the efficacy of pre-treatment dental care in patients
who receive various invasive treatments for their cardiac conditions.

After implantation of cardiovascular devices, there is an ongoing risk of device infection,” and
prophylactic antibiotics have often been recommended for patients who undergo subsequent dental
procedures.® This Rapid Response was not scoped to evaluate primary research studies on the efficacy
of prophylactic antibiotics, but our guideline review highlighted a long-standing controversy in the field
regarding which patients should and should not be provided a course of prophylactic antibiotics prior to
dental treatment. Historically, prophylactic antibiotics were used for the majority of patients perceived
to be at risk for infective endocarditis. In the last 15 years, NICE, in the UK, has recommended ceasing
all such prophylaxis,®! while others have focused on identifying which patients may actually benefit
from this practice.?” %3 Most guideline writing groups now agree that only those patients at highest



risk of developing infective endocarditis should be given prophylaxis prior to elective dental

interventions,?” 3233 yet there is still professional debate as to which patients are actually high risk.

Dental care can include a fairly broad range of dental services as part of pre-treatment dental
programs. Practice guidelines addressing pre-treatment dental care for patients with cancer have
advocated a combination of services that include thorough examinations, immediate treatment of serious
abnormalities, and patient education.’®>! However, it has not been possible to determine which of the
components of the dental programs had greater or lesser impact. Systematic reviews addressing both
ventricular assist devices and hematological cancers® > noted the lack of consistency across studies in
the specific components of recommended patient evaluation and dental treatments. However, the
recommended regimens have generally included physical examinations by a dentist, plaque removal,
other treatments that are targeted at local foci of infection, and training of patients on daily dental
hygiene.

This Rapid Response has addressed bleeding and infectious outcomes whose incidence or
severity potentially can be reduced by an episode of pre-treatment dental care. While the current
evidence base has limitations, it does provide guidance on when dental care may be beneficial in the
care of people with certain types of cardiovascular disorders that are treated with artificial devices. The
linkages between dental care and treatment with implantable cardiovascular devices (and the benefits of
linking such care) are summarized in Appendix C. While the evidence of efficacy for dental care prior
to device insertion is limited to a narrow segment of the devices (VADs and transcutaneous artificial
heart valves), clinical practice guidelines suggest that ongoing oral hygiene regimens and routine dental
examinations after the implantation procedures can be beneficial.
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Appendix A. MEDLINE Search Strategy

Search preformed on March 9, 2023:

Ovid MEDLINE ALL 1946 to March 08, 2023

1 Heart Failure/su or Angioplasty, Balloon, Coronary/ or Atherectomy, Coronary/ or Cardiac Surgical
Procedures/ or exp Coronary Artery Bypass/ or Arterial Switch Operation/ or Cardiomyoplasty/ or exp
Heart Arrest, Induced/ or Heart Bypass, Right/ or Fontan Procedure/ or Heart Massage/ or Heart
Transplantation/ or Heart-Lung Transplantation/ or Maze Procedure/ or Myocardial Revascularization/
or Angioplasty, Balloon, Coronary/ or Atherectomy, Coronary/ or exp Coronary Artery Bypass/ or
Transmyocardial Laser Revascularization/ or Norwood Procedures/ or Pericardial Window Techniques/
or Pericardiectomy/ or Pericardiocentesis/ or Percutaneous Coronary Intervention/ or ((arter* or cardia®
or cardio* or coronary or heart).hw. and su.fs.) (477123)

2 (arter* or atria$1 or CABG or cardia* or cardio* or coronary or heart*).ti,kf. (1619523)

3 Cardiac Resynchronization Therapy Devices/ or Defibrillators, Implantable/ or Heart, Artificial/ or
Heart-Assist Devices/ or Pacemaker, Artificial/ (66879)

4 (((arter* or vascular) adj2 stent*) or defibrillat* or pacemaker$1 or pace-maker$1 or "ventricular
assist*").ti,kf. (51579)

5 or/1-4 (1837393)

6 (Dental Prophylaxis/ or Dental Scaling/ or Periodontal Debridement/ or Periodontal Diseases/ or Root
Planing/) and (Perioperative Care/ or Perioperative Period/ or Preoperative Care/ or Preoperative
Period/) (69)

7 ((dental or periodont* or "oral care" or "oral disease™ or "oral health" or "oral hygiene" or "oral
infection*" or teeth or tooth) and (advance or ahead or before or caries or cavity or cavities or early or
initial* or "medically necessary" or prehabilitation or preliminary or periimplant or "peri-implant*" or
preimplant* or "pre-implant™ or perioperat* or "peri-operat*" or preoperat* or "pre-operat*" or preparat*
or periprocedur* or "peri-procedur™ or post* or preprocedur* or "pre-procedur* or perisurg* or "peri-
surg*" or presurg* or "pre-surg*" or peritherap* or "peri-therap*" or pretherap* or "pre-therap*" or
peritransplant® or "peri-transplant*" or pretransplant* or "pre-transplant* or peritreat* or peri-treat* or
pretreat™ or "pre-treat™ or preventive or prior or prophyl* or screen* or time* or timing or
undergoing)).ti,kf. (41360)

8 ((dental or periodont* or "oral care" or "oral disease*" or "oral health" or "oral hygiene" or "oral
infection™ or teeth or tooth) adj5 (advance or ahead or before or caries or cavity or cavities or early or
initial* or "medically necessary" or prehabilitation or preliminary or periimplant or "peri-implant*" or
preimplant* or "pre-implant*" or perioperat® or "peri-operat*" or preoperat* or "pre-operat*" or preparat*
or periprocedur* or "peri-procedur* or post* or preprocedur* or "pre-procedur™ or perisurg* or "peri-
surg*™ or presurg* or "pre-surg*" or peritherap* or "peri-therap™ or pretherap* or "pre-therap™ or
peritransplant* or "peri-transplant*" or pretransplant* or "pre-transplant* or peritreat* or peri-treat* or
pretreat* or "pre-treat™ or preventive or prior or prophyl* or screen* or time* or timing or
undergoing)).ab. (63593)

9 or/6-8 (89857)

10 and/5,9 (882)

11 10 not ((exp Animals/ not Humans/) or (animal model* or bitch$2 or bovine or canine or capra or cat
or cats or cattle or cow$1 or dog$1 or equine or ewe$1 or feline or goat$1 or hamster$1 or horse$1 or
invertebrate$1 or macaque$1 or mare$1 or mice or monkey$1 or mouse or murine or nonhuman or
non-human or ovine or pig or pigs or porcine or primate$1 or rabbit$1 or rat$1 or rattus or rhesus or
rodent* or sheep or simian or sow$1 or vertebrate$1 or zebrafish).ti. or ("case report$1" or
comment).ti.) (815)

12 limit 11 to english language (740)

13 12 not (case reports or comment or editorial or letter or news).pt. (647)
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14 13 and ((meta-analysis or "systematic review").pt. or (meta-anal* or metaanal* or ((evidence or
review or scoping or systematic or umbrella) adj3 (review or synthesis))).ti.) (34)

15 13 and ((controlled clinical trial or randomized controlled trial).pt. or (control* or random* or
trial*).ti,ab,kf.) (212)

16 15 not 14 (200)

17 13 and (Case-Control Studies/ or Cohort Studies/ or Comparative Study/ or Controlled Before-After
Studies/ or Cross-Sectional Studies/ or Epidemiologic Studies/ or exp Evaluation Studies as Topic/ or
Follow-Up Studies/ or Historically Controlled Study/ or Interrupted Time Series Analysis/ or Longitudinal
Studies/ or Prospective Studies/ or Retrospective Studies/ or ("case-control" or cohort$1 or "before-
after" or ((comparative or epidemiologic or evaluation) adj3 study) or cross-sectional or follow-up or
(historic* adj4 control*) or "interrupted time" or longitudinal$2 or prospective$2 or retrospective$2).ti.)
(260)

18 17 not (14 or 16) (148)

Supplemental search performed on March 28, 2023

Ovid MEDLINE ALL 1946 to March 27, 2023

1 heart septal defects/ or aortopulmonary septal defect/ or truncus arteriosus, persistent/ or endocardial
cushion defects/ or heart septal defects, atrial/ or foramen ovale, patent/ or lutembacher syndrome/ or
heart septal defects, ventricular/ or double outlet right ventricle/ (32819)

2 ((atrial or ventricular) adj "septal defect™).ti,ab,kf. (24288)

3 or/1-2 (42677)

4 (Dental Prophylaxis/ or Dental Scaling/ or Periodontal Debridement/ or Periodontal Diseases/ or Root
Planing/) and (Perioperative Care/ or Perioperative Period/ or Preoperative Care/ or Preoperative
Period/) (69)

5 ((dental or periodont* or "oral care" or "oral disease*" or "oral health" or "oral hygiene" or "oral
infection*" or teeth or tooth) and (advance or ahead or before or caries or cavity or cavities or early or
initial* or "medically necessary" or prehabilitation or preliminary or periimplant or "peri-implant*" or
preimplant* or "pre-implant™ or perioperat* or "peri-operat* or preoperat* or "pre-operat* or preparat*
or periprocedur* or "peri-procedur*" or post* or preprocedur* or "pre-procedur*" or perisurg* or "peri-
surg*™" or presurg* or "pre-surg*" or peritherap* or "peri-therap™ or pretherap® or "pre-therap* or
peritransplant® or "peri-transplant* or pretransplant* or "pre-transplant* or peritreat* or peri-treat* or
pretreat™ or "pre-treat™ or preventive or prior or prophyl* or screen* or time* or timing or
undergoing)).ti,kf. (41477)

6 ((dental or periodont* or "oral care" or "oral disease* or "oral health" or "oral hygiene" or "oral
infection™ or teeth or tooth) adj5 (advance or ahead or before or caries or cavity or cavities or early or
initial* or "medically necessary" or prehabilitation or preliminary or periimplant or "peri-implant*" or
preimplant* or "pre-implant*" or perioperat® or "peri-operat*" or preoperat* or "pre-operat*" or preparat*
or periprocedur* or "peri-procedur™ or post* or preprocedur* or "pre-procedur* or perisurg* or "peri-
surg*™ or presurg* or "pre-surg*" or peritherap* or "peri-therap™ or pretherap* or "pre-therap*™ or
peritransplant® or "peri-transplant*" or pretransplant* or "pre-transplant* or peritreat* or peri-treat* or
pretreat™ or "pre-treat™ or preventive or prior or prophyl* or screen* or time* or timing or
undergoing)).ab. (63769)

7 or/4-6 (90105)

8 and/3,7 (36)

9 8 not ((exp Animals/ not Humans/) or (animal model* or bitch$2 or bovine or canine or capra or cat or
cats or cattle or cow$1 or dog$1 or equine or ewe$1 or feline or goat$1 or hamster$1 or horse$1 or
invertebrate$1 or macaque$1 or mare$1 or mice or monkey$1 or mouse or murine or nonhuman or
non-human or ovine or pig or pigs or porcine or primate$1 or rabbit$1 or rat$1 or rattus or rhesus or
rodent* or sheep or simian or sow$1 or vertebrate$1 or zebrafish).ti. or ("case report$1" or
comment).ti.) (29)

10 limit 9 to english language (27)



11 10 not (case reports or comment or editorial or letter or news).pt. (13)

12 11 and ((meta-analysis or "systematic review").pt. or (meta-anal* or metaanal* or ((evidence or
review or scoping or systematic or umbrella) adj3 (review or synthesis))).ti.) (1)

13 11 and ((controlled clinical trial or randomized controlled trial).pt. or (control* or random* or
trial*).ti,ab,kf.) (2)

1413 not 12 (1)

15 11 and (Case-Control Studies/ or Cohort Studies/ or Comparative Study/ or Controlled Before-After
Studies/ or Cross-Sectional Studies/ or Epidemiologic Studies/ or exp Evaluation Studies as Topic/ or
Follow-Up Studies/ or Historically Controlled Study/ or Interrupted Time Series Analysis/ or Longitudinal
Studies/ or Prospective Studies/ or Retrospective Studies/ or ("case-control" or cohort$1 or "before-
after" or ((comparative or epidemiologic or evaluation) adj3 study) or cross-sectional or follow-up or
(historic* adj4 control*) or "interrupted time" or longitudinal$2 or prospective$2 or retrospective$2).ti.)
(3)

16 15 not (12 or 14) (2)



Appendix B. Relevant Guideline Recommendations

Table B-1. Relevant guideline recommendations

Organization(s)

Title

Year

Population

Recommendation(s)

Stated
Recommendation
Strength?

American Heart Association
(AHA)»

Prevention of Viridans
Group Streptococcal
infective endocarditis

2021

Implanted
cardiac devices

Antibiotic prophylaxis for dental procedures is recommended
for:

Surgical or transcatheter prosthetic valve, devices for repair
of cardiac valves, ventricular assist devices, unrepaired
cyanotic congenital heart disease, prosthetic materials or
conduits to repair heart defects, valvulopathies in
transplanted hearts.

Antibiotic prophylaxis for dental procedures is not
recommended for:

Implantable electronic devices such as pacemakers, septal
defect closure devices, peripheral vascular grafts and
patches, coronary artery stents, other vascular stents,
ventriculoatrial shunts, vena cava filters, pledgets.

Maintenance of good oral health and regular dental care are
much more important to prevent IE than antibiotic
prophylaxis for a dental procedure. We suggest that patients
have biannual dental examinations when such care is
available.

Because routine daily activities result in transient
VGS bacteremia at a much higher frequency than a
single dental procedure, optimizing oral health has a
major impact on preventing VGS IE. Ideally, patients
should receive biannual dental care.

Not provided in
document

American Academy of Family
Physicians?’

Medical Clearance for
Common Dental
Procedures

2021

Prosthetic heart
valves, heart
valve repairs,
infectious
endocarditis,
congenital
heart disease,
cardiac
transplant

The AHA recommends considering antibiotic prophylaxis
only when dento-gingival manipulations are planned for
selected patients at highest risk of complications (Table 2).
Patients can consider delaying elective dental procedures for
six weeks after myocardial infarction or bare-metal stent
placement or six months after drug-eluting stent placement.

Patients are considered at low cardiac risk when undergoing
dental procedures if they have no active cardiac conditions
and can perform at least 4 metabolic equivalents.

Not provided in
document
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Organization(s) Title Year | Population Recommendation(s) Stated
Recommendation
Strength?
American College of 2017 AHA/ACC 2017 Transcatheter 2.4.2. |[E Prophylaxis: Recommendation C-LD
Cardiology(ACC)/ Focused Update of the prosthetic Prophylaxis against IE is reasonable before dental
American Heart Association 32 2014 AHA/ACC valves, procedures that involve manipulation of gingival tissue,
Guideline for the prosthetic valve | manipulation of the periapical region of teeth, or perforation
Management materials of the oral mucosa in patients with the following:
of Patients with Valvular (annuloplasty 1. Prosthetic cardiac valves, including transcatheter
Heart Disease rings, chords), implanted prostheses and homografts.
A Report of the transcatheter 2. Prosthetic material used for cardiac valve repair, such as
American College of aortic valve annuloplasty rings and chords.
Cardiology/American replacement 3. Previous IE
Heart Association
Task Force on Clinical “Persons at risk of developing bacterial IE should establish
Practice Guidelines and maintain the best possible oral health to reduce potential
sources of bacterial seeding. Optimal oral health is
maintained through regular professional dental
care and the use of appropriate dental products, such as
manual, powered, and ultrasonic toothbrushes; dental floss;
and other plaque-removal devices.”
American Heart Association* Vascular Graft 2016 Vascular grafts, | Prevention of Infections of Vascular Grafts or Endovascular B, C

Infections, Mycotic
Aneurysms,

and Endovascular
Infections

A Scientific Statement
from the American Heart
Association

endovascular
devices,
or stents may

Devices and Stents

The administration of antimicrobial agents for the prevention
of infection of vascular grafts, endovascular devices, or
stents may be considered as primary or secondary
prophylaxis. Primary prophylaxis refers to the administration
of antimicrobial prophylactic therapy to prevent perioperative
infections. Secondary prophylaxis refers to the administration
of antimicrobial therapy intended to prevent infection as a
result of transient bacteremia associated with an invasive
procedure, such as a dental procedure.

The AHA does not recommend antimicrobial prophylaxis for
prevention of vascular graft or endovascular graft infection in
patients who undergo a dental procedure or in uninfected
patients who undergo a urologic or gastrointestinal tract
procedure.
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Organization(s)

Title

Year

Population

Recommendation(s)

Stated
Recommendation
Strength?

Cochrane?’

Antibiotic prophylaxis for
preventing bacterial
endocarditis following
dental procedures

2022

Adults or
children at risk
of endocarditis

There is general agreement that there is little scientific
evidence to support the effectiveness of antibiotic
prophylaxis for the prevention of bacterial endocarditis. This
lack of evidence has led to variations in guideline
recommendations with regard to who should or should not be
prescribed antibiotic prophylaxis and who is or is not
considered high risk for bacterial endocarditis

However, one area where most guidelines are in agreement
is with regard to the need for regular dental surveillance to
promote good oral hygiene, thus reducing the need for
invasive dental procedures and subsequently reducing the
risk of bacterial endocarditis.

Very low quality

American Heart
Association/Heart Rhythm
Society?*

Update of
Cardiovascular
Implantable Electronic
Device Infections and
their Management

2010

Patients who
require a
device to
support heart
rhythm or
suppress
unfavorable
rhythms

The scientific statement does not endorse antibiotic
prophylaxis for dental procedures in patients who have had
implantation of electronic devices:

“There is little, if any, scientific justification for administration
of antibiotic prophylaxis for invasive procedures, although
there is a wide range of opinions. A review of the literature
from 1950 to 2007 for publications on CIED infections
reveals more than 140 articles, none of which report
hematologic infection from dental, gastrointestinal,
genitourinary, dermatologic, or other procedures. The
predominance of staphylococci as pathogens in CIED
infections rather than oral flora suggests that antibiotic
prophylaxis for dental procedures is of little or no value. In
the rare event of a device infection due to an oral pathogen,
it is most likely to have arisen from a bacteremia from a
common daily event such as toothbrushing or chewing food.
Therefore, there is currently no scientific basis for the use of
prophylactic antibiotics before routine invasive dental,
gastrointestinal, or genitourinary procedures

to prevent CIED infection.”

The scientific statement does not make other
recommendations for dental procedures in patients who will
undergo implantation of electronic devices.
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Organization(s) Title Year | Population Recommendation(s) Stated
Recommendation
Strength?
American College of ACC/AHA 2008 2008 Adults with 1.5.2. Recommendations for Psychosocial Issues C,B
Cardiology/American Heart Guidelines for the Congenital Class |
Association?’ Management of Adults Heart Disease 3. Additional health maintenance screening and information
With Congenital Heart (ACHD), IE, should be offered to ACHD patients as indicated during each
Disease prosthetic visit to their ACHD healthcare provider, including the
A Report of the cardiac valves, | following:
American College of complex CHD d. General medical/dental preventive care (e.g., smoking
Cardiology/American cessation, weight loss/maintenance, hypertension/lipid
Heart Association screening, oral care, and substance abuse counseling).
Task Force on Practice Class lla
Guidelines (Writing 1. Antibiotic prophylaxis before dental procedures that
Committee to Develop involve manipulation of gingival tissue or the periapical
Guidelines region of teeth or perforation of the oral mucosa is
on the Management of reasonable in patients with CHD with the highest risk
Adults with Congenital for adverse outcome from IE, including those with the
Heart Disease) following indications:
a. Prosthetic cardiac valve or prosthetic material used
for cardiac valve repair. (Level of Evidence: B)
b. Previous IE. (Level of Evidence: B)
1.6. Recommendations for Infective Endocarditis
Class lla
1. Antibiotic prophylaxis before dental procedures that
involve manipulation of gingival tissue or the periapical
region of teeth or perforation of the oral mucosa is
reasonable in patients with CHD with the highest risk
for adverse outcome from IE, including those with the
following indications:
a. Prosthetic cardiac valve or prosthetic material used
for cardiac valve repair. (Level of Evidence: B)
National Institute for Health Prophylaxis against 2008 Adults and Prophylaxis against |IE Not provided in
and Care Excellence (NICE)*! infective endocarditis: children 1.1.3 Antibiotic prophylaxis against |IE is not recommended document
antimicrobial undergoing routinely:
prophylaxis against interventional » for people undergoing dental procedures
infective endocarditis in procedures

adults and children
undergoing
interventional
procedures
Clinical guideline

1.1.4 Chlorhexidine mouthwash should not be offered as
prophylaxis against IE to people at risk of IE undergoing
dental procedures. [2015]




Organization(s)

Title

Year

Population

Recommendation(s)

Stated
Recommendation
Strength?

American Heart
Association/American College
of Cardiology/Heart Failure
Society of America (HFSA)*

2022 AHA/ACC/HFSA
Guideline for the
Management of Heart
Failure: A Report of the
American College of
Cardiology/American
Heart

Association Joint
Committee on Clinical
Practice

Guidelines

2022

Not applicable

The guideline document does not make recommendations
for dental procedures in patients who will undergo
implantation of electronic devices

Not applicable

American College of
Cardiology/American Heart
Association/

North American Society for
Pacing and
Electrophysiology(NASPE)*!

ACC/AHA/NASPE 2002
Guideline Update for
Implantation of

Cardiac Pacemakers
and Anti-arrhythmia
Devices: Summary
Article

A Report of the
American College of
Cardiology/American
Heart

Association Task Force
on Practice Guidelines
(ACC/AHA/NASPE
Committee to Update
the 1998 Pacemaker
Guidelines)

2022

Not applicable

The guideline document does not make recommendations
for dental procedures in patients who will undergo
implantation of electronic devices.

Not applicable

European Society of
Cardiology(ESC) >

Guidance on the
management of LVAD
supported

patients for the non-
LVAD specialist
healthcare provider:
executive summary

2021

Patients with
LVAD implants
in the
emergency
department

The guideline document does not make recommendations
for dental procedures in patients who will undergo
implantation of electronic devices

Guidance covers multiple emergent issues in this patient
population and provides specific protocols on the patient’s
“...pathway from the ambulance to the emergency
department....”

Not applicable




Organization(s) Title Year | Population Recommendation(s) Stated
Recommendation
Strength?
European Society of 2021 ESC Guidelines 2021 Patients who The guideline document does not make recommendations Not applicable
Cardiology?® on cardiac pacing and require a for dental procedures in patients who will undergo
cardiac device to implantation of electronic devices.
resynchronization support heart
therapy rhythm or
suppress
unfavorable
rhythms
American Heart Association?® Prevention of 2020 Preventing HAI | The guideline document does not make recommendations Not applicable
Complications in the in CICU for dental procedures in patients who will undergo
CICU: A Scientific implantation of electronic devices
Statement from the
American Heart HAls include CAUTI, CLABSI, VAP, infection with MDR
Association pathogens, and surgical site infections occurring with MCS.
Although there are no CICU-specific guidelines available to
inform best practice HAI prevention, guidance on the
prevention of healthcare-associated infections is reviewed
herein with a focus on CICU populations.
American Heart Association® Device Therapy and 2019 Patients with The scientific statement does not endorse any specific Not applicable
Arrhythmia end-stage heart | aspects of dental care for patients undergoing implantation of
Management in Left failure left ventricular assist devices.
Ventricular Assist
Device Recipients
American Association for Multi-society expert 2019 Not applicable The guideline document does not make recommendations Not applicable

Thoracic Surgery/The
American College of
Cardiology/The Society for
Cardiovascular Angiography
and Interventions/The Society
for Thoracic Surgeons*

consensus systems of
care document 2019
AATS/ACC/SCAI/STS
expert consensus
systems of care
document: Operator and
institutional
recommendations and
requirements for
transcatheter mitral
valve intervention

for dental procedures in patients who will undergo
implantation of electronic devices.




Organization(s) Title Year | Population Recommendation(s) Stated
Recommendation
Strength?

American College of 2018 ACC/AHA/HRS 2018 Patients with The guideline document does not make recommendations Not applicable
Cardiology/American Heart guideline on the bradycardia for dental procedures in patients who will undergo
Association/Heart Rhythm evaluation and requiring implantation of electronic devices
Society (HRS)?’ management of patients pacemaker

with bradycardia and therapy

cardiac conduction

delay
American Heart Association/ 2017 AHA/ACC/HRS 2017 Not applicable The guideline document does not make recommendations Not applicable
American College of Guideline for for dental procedures in patients who will undergo
Cardiology/Heart Rhythm Management implantation of electronic devices.
Society?’ of Patients With

Ventricular Arrhythmias

and

the Prevention of

Sudden Cardiac Death
American College of 2012 ACCF/AHA/HRS 2013 Patients with The guideline document does not make recommendations Not applicable
Cardiology/American Heart Focused Update cardiac rhythm | for dental procedures in patients who will undergo
Association/Heart Rhythm Incorporated into the disorders who implantation of electronic devices
Society 3¢ ACCF/AHA/HRS 2008 may require

Guidelines for Device- pacemaker or

Based Therapy of implantable

Cardiac Rhythm cardioverter-

Abnormalities defibrillator

therapy

American College of ACC/AHA Guidelines for | 2004 Not applicable The guideline document does not make recommendations Not applicable

Cardiology/American Heart
Association?

the Management of
Patients With
ST-Elevation Myocardial
Infarction

for dental procedures in patients who will undergo
implantation of electronic devices.

aFor detailed explanations of the stated strength of each recommendation, please see the cited guideline.

Abbreviations: ACC=American College of Cardiology; ACHD=adults with congenital heart disease; AHA=American Heart Association; CAUTI=catheter-associated
urinary tract infection; CHD=congenital heart disease; CICU=cardiovascular intensive care unit; CIED=cardiovascular implantable electronic device;
CLABSI=central line—associated bloodstream infection; ESC=European Society of Cardiology; HAl=healthcare-associated infections; HFSA=Heart Failure Society
of America; HRS=Heart Rhythm Society; |IE=infectious endocarditis; LVAD=left ventricular assist device; MCS=mechanical circulatory support; MDR=multi-drug
resistant; NASPE=North American Society for Pacing and Electrophysiology; SCAI=Society for Cardiovascular Angiography and Interventions; STS=Society for
Thoracic Surgeons; VAP=ventilator-associated pneumonia; VGS=viridans group streptococcal.
Note: Reference numbers in Appendix B correspond to those in the main text of this report.




Appendix C. Linkages Between Certain Medical and
Dental Services

Table C-1. Linkages between certain medical and dental services

Study Name Citation E1: Standard of Care Requires | E2: Improved E3: Improved E4: Improvement in | Additional Comments
Dental Services Healing/Quality Clinical Quality and Safety
of Outcomes and | Outcomes (i.e.,
Surgery/Reduced | Success of Fewer
Likelihood of Medical Readmissions;
Readmission Procedure More Rapid
Healing; Quicker
Discharge)
Prevention of Viridans | Wilson, 20213% | “Current scientific data suggest VGS IEis a Not applicable Not applicable “We continue to

Group Streptococcal
(VGS) infective
endocarditis (IE)

that maintaining good oral health
care in patients at risk of or from
VGS IE has a major impact on
preventing bacteremia with VGS
from routine daily activities such
as toothbrushing. Because routine
daily activities result in transient
VGS bacteremia at a much higher
frequency than a single dental
procedure, optimizing oral health
has a major impact on preventing
VGS IE. Ideally, patients should
receive biannual dental care.
Often, because of lack of
insurance or affordability, access
to regular dental care is limited for
some patients. This is especially
important in those patients at risk
of the highest adverse outcome
from VGS IE. The writing group
recognizes the importance of
connecting patients with a social
worker or other services to
facilitate access to dental care
and assistance with insurance for
dental coverage.”

potentially
devastating, often
fatal condition
affecting this
patient population.
Evidence
indicates that
prevention efforts
such as routine
oral care, patient
education and AP
in certain high-risk
groups may
reduce morbidity
and mortality.

recommend VGS IE
prophylaxis only for
categories of patients at
highest risk for adverse
outcome while
emphasizing the critical
role of good oral health
and regular access to
dental care for all.
Randomized controlled
studies to determine
whether antibiotic
prophylaxis is effective
against VGS IE are
needed to further refine
recommendations.”




Study Name Citation E1: Standard of Care Requires | E2: Improved E3: Improved E4: Improvement in | Additional Comments
Dental Services Healing/Quality Clinical Quality and Safety
of Outcomes and | Outcomes (i.e.,
Surgery/Reduced | Success of Fewer
Likelihood of Medical Readmissions;
Readmission Procedure More Rapid
Healing; Quicker
Discharge)
2017 AHA/ACC Nishimura, “Persons at risk of developing Not applicable Not applicable Not applicable “Patients with
Focused Update of 2017 bacterial IE should establish and transcatheter prosthetic
the 2014 AHA/ACC maintain the best possible oral valves and patients with
Guideline for the health to reduce potential sources prosthetic
Management of bacterial seeding. Optimal oral material used for valve
of Patients with health is maintained through repair, such as
Valvular Heart regular professional dental annuloplasty rings
Disease care and the use of appropriate and chords, were
A Report of the dental products, such as manual, specifically identified as
American College of powered, and ultrasonic those to whom it
Cardiology/American toothbrushes; dental floss; and is reasonable to give IE
Heart Association other plaque-removal devices.” prophylaxis. This
Task Force on addition is based
Clinical Practice on observational studies
Guidelines demonstrating the
increased risk
of developing IE and
high risk of adverse
outcomes from IE
in these subgroups.”
Antibiotic prophylaxis | Rutherford There is general agreement that Not applicable Not applicable Not applicable “All guidelines including
for preventing 2022 77 there is little scientific evidence to NICE and those from

bacterial endocarditis
following dental
procedures

(Review)

support the effectiveness of
antibiotic prophylaxis for the
prevention of bacterial
endocarditis. This lack of
evidence has led to variations in
guideline recommendations with
regard to who should or should
not be prescribed antibiotic
prophylaxis and who is or is not
considered high risk for bacterial
endocarditis. However, one area
where most guidelines are in
agreement is with regard to the
need

the United States,
Europe and Australia
agree that regular dental
surveillance is essential
to promote good oral
hygiene, reduce the
need for invasive dental
procedures and reduce
the risk of infective
endocarditis. Around
40% of cases of
infective endocarditis
are caused by oral
bacteria. Although these
may enter the circulation




Study Name Citation E1: Standard of Care Requires | E2: Improved E3: Improved E4: Improvement in | Additional Comments
Dental Services Healing/Quality Clinical Quality and Safety
of Outcomes and | Outcomes (i.e.,
Surgery/Reduced | Success of Fewer
Likelihood of Medical Readmissions;
Readmission Procedure More Rapid
Healing; Quicker
Discharge)
for regular dental surveillance to during invasive dental
promote good oral hygiene, thus procedures there is also
reducing the need for invasive evidence that transient
dental procedures and bacteraemia with oral
subsequently reducing the risk of organisms occurs during
bacterial endocarditis. daily activities such as
chewing food and tooth
brushing. The size and
frequency of the
bacteraemia are
significantly greater in
those with poor oral
hygiene.”
Clinical Practice Baddour, “The predominance of Not applicable Not applicable Not applicable Antimicrobial
Guideline 2010% staphylococci as pathogens in prophylaxis is not
CIED infections rather than oral recommended for dental
flora98 suggests that antibiotic or other invasive
prophylaxis for dental procedures procedures not directly
is of little or no value in the rare related to device
event of a device infection due manipulation to prevent
to an oral pathogen, it is most CIED infection.
likely to have arisen from a
bacteremia from a common daily
event such as toothbrushing or
chewing food.”
Retrospective cohort Kobayashi, Not applicable Not applicable Not applicable The study compared | A VAD requires
study on rates of 20207 a group of patients intensive anticoagulation

clinically important
bleeding after tooth
extractions

who underwent tooth
extraction prior to
insertion of VADs to
a group of patients
who underwent tooth
extraction after
insertion of such

to prevent blood clotting
triggered by the device.
It is clinically logical that
anticoagulation would
increase the risk of
bleeding caused by
some dental




Study Name Citation E1: Standard of Care Requires | E2: Improved E3: Improved E4: Improvement in | Additional Comments
Dental Services Healing/Quality Clinical Quality and Safety
of Outcomes and | Outcomes (i.e.,
Surgery/Reduced | Success of Fewer
Likelihood of Medical Readmissions;
Readmission Procedure More Rapid
Healing; Quicker
Discharge)

devices. The
bleeding rate was
significantly (p =
0.001) lower in the
group that had
extraction prior to
VAD insertion.

procedures. This study
supports the strategy to
perform necessary
dental procedures prior
to insertion of a VAD.

Abbreviations: AP=antibiotic prophylaxis; CIED=cardiovascular implantable electronic device; IE=infectious endocarditis; NICE=National Institute for Health and
Care Excellence; VAD=ventrivular assist devices; VGS=viridans groups streptococcal.

Note: references numbers in Appendix C correspond to those in the main text of this report.
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