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Antibiotic prophylaxis for infective endocarditis: some
rarely addressed issues

Suggests that all procedures, whether therapeutic,
diagnostic or screening, that certainly result or

are likely to result in bleeding need antibiotic
prophylaxis.

Recommends the use of a second or third choice
antibiotic in each close subsequent surgical session.

Highlights that all events concerning antibiotic
prophylaxis must be noted in the patient’s clinical
chart, together with the signed informed consent
form, to avoid legal implication.

Although quite consistent indications on antibiotic prophylaxis for infective endocarditis (IE) have been reported internationally,
several common dental practice issues are still not clear: which dental procedures require antibiotic prophylaxis? In the case

of multiple procedures can the same antibiotic be used? How can dentists identify high-risk conditions for IE? Do dentists
verify patient antibiotic intake? What are the requirements of antibiotic prophylaxis in cases of coexistence of diseases which
involve host defence impairment? What are the modalities of second choice drug administration? And finally, are chlorhexidine
mouthwashes before dental procedures combined with antibiotics useful or not? Uncertainty also persists as far as the real
need for prophylaxis is concerned and although several sources have suggested that a wide prospective randomised controlled
study may be the definitive solution, problems exist in performing such a study.

Introduction

Infective endocarditis (IE) after dental proce-
dures has always been a major topic in inter-
national literature as well as in clinical practice
since it affects patient health and involves med-
ico-legal implications. Although most inter-
national guidelines indicate a single double
dose of antibiotic administration before any
invasive dental procedures in a selected patient
population in both adults and children,'*
many controversies continue to trouble the
entire scientific community as to the real need
for antibiotic prophylaxis (AP). Only recently
the National Institute for Health and Clinical
Excellence (now National Institute for Health
and Care Excellence, NICE)® modified its
guidelines for AP against IE by adding the term
‘routinely’ after ‘antibiotic prophylaxis against
infective endocarditis is not recommended’,
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thus emphasising that the use or the non-use
of AP is the practitioner’s responsibility, after
adequately informing the patient about risks
and benefits of the treatment and after his/her
written approval/refusal. Nevertheless, several
issues of uncertainty also exist in common
dental practice. These issues mainly address the
problem of which invasive procedures require
AP and whether the same antibiotic can be
used in cases of multiple procedures, planned
or not, in a short range of time to avoid the
risk of bacterial resistance to that antibiotic.
Minor questions concern the dentist’s ability
to identify high risk conditions for IE, the need
to establish a correct antibiotic intake for the
patient, the possible AP indication in cases
of coexistence of diseases which involve host
defence impairment, the modalities of second
choice drug administration, and the usefulness
of chlorhexidine mouthwashes before dental
procedures combined with antibiotics.

Procedures requiring AP

According to the guidelines of the American
Heart Association (AHA),! the European
Society of Cardiology (ESC),® and the
Australian expert group on infective
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endocarditis prophylaxis,> all dental proce-
dures which may involve bleeding, such as
manipulation of gingival tissue or the peri-
apical region of teeth or incision of the oral
mucosa, should be preceded by AP. That is, all
procedures, whether therapeutic, diagnostic or
screening, which certainly result or are likely
to result in bleeding,® since bleeding involves
the communication between the vascular
tree and the oral environment with the con-
sequent risk of bacteraemia and then the risk
of distant site infections such as IE, although
there is no scientific evidence of such a correla-
tion. A complete list of such procedures has
never been provided by institutional societies
internationally, however, it would be useful for
clinical and legal purposes (Box 1). Actually, an
almost complete list was previously reported
by the 1997 AHA guidelines,” by a 2006
Spanish consensus document,® and by the 2008
Australian guidelines.?In the latter, dental pro-
cedures were divided into two subgroups, one
in which AP is always required and another in
which AP is required only if multiple proce-
dures are being conducted, or if the procedure
is prolonged or periodontal disease is present
due to the higher risk of bacteraemia in these
conditions.?
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Box 1 Proposed main dental procedures for which antibiotic prophylaxis

should be prescribed

Surgical procedures which involve the incision of oral soft lining tissues

Other surgical procedures

e Oral piercing

e Tooth extraction, scaling and root planing, surgical treatment of dry socket

e Implant insertion/removal

Periodontal diagnostic and screening procedures:

Full mouth periodontal probing, both for diagnosis and for screening and recording purposes (PSR)

Dental floss use for multiple interproximal caries diagnosis, where there is risk of gingival bleeding

Other therapeutic procedures:

e Clamp application of dental dam, for conservative and endodontic procedures, where there is risk of

gingival bleeding

e Sub-gingival application of both retraction cords for taking an impression and antibiotic fibers

e Implant healing abutment replacement with both impression abutment transfer and prosthetic pillar

e Suture removal

e Separator and orthodontic band placement
e Avulsed tooth replantation

e Dental calculus removal

e Placement of interdental wedge, matrix or abrasive strip, for restorative procedures

e Endodontic treatment, possibly beyond the apical foramen

Anesthetic injections through infected tissue

Intra-ligamentary and intra-osseous local anesthetic injection

Suture removal requires particular attention
since it is listed among those procedures for
which AP is not recommended both in the
Australian and in the updated 2015 European
guidelines,” whereas it is reccommended in the
2007 AHA guidelines,' although no explana-
tions were given for these opposing indica-
tions. Oddly, AP was not recommended for
suture removal in the previous AHA guidelines.
Actually, since sutures are an unavoidable site
of plaque accumulation, all efforts should be
made to avoid or reduce microorganism pen-
etration of the tissues during their removal.
Therefore, the thread should be previously
cleaned and it must be cut just near the tissue
surface so that only a minimal portion of the
contaminated suture material passes through
the soft tissues during its removal. Moreover,
since bleeding during suture removal was
found to be related to bacteraemia,’in the most
frequent case of loose suture removal, where
bleeding usually does not occur, AP does not
seem to be indicated. In some cases, however,
some suture knots are so invaginated within the
soft tissue that their removal involves bleeding
of a certain intensity and, therefore, AP would
seem absolutely necessary. If the risk of bleeding
can be predicted based on the type of surgical
procedure, the use of absorbable sutures can be
proposed.’ Sutures should be avoided whenever
possible, and AP should be administered within
two hours, preferably by the parenteral route
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if significant bleeding occurs after suture
removal.’ Lastly, since a correlation was found
between the number of sutures and bacteraemia
incidence, patients undergoing removal of more
than five sutures should undergo AP.® AP is
therefore recommended before suture removal
in high risk patients, depending on the number
of sutures to be removed and the predictable
risk of bleeding.""!

AP for multiple close procedures

Amoxicillin is considered the first choice anti-
biotic worldwide for IE prophylaxis in patients
without a history of allergy to -lactam antibi-
otics. Actually, it belongs to the wide p-lactam
family of antibiotics (penicillin, first to fourth
generation cephalosporins, carbapenems, and
monobactams) which are the most widely
used antibiotics, especially in many European
countries (Italy, France, Spain, Poland,
Holland)."”? The production of p-lactamase
enzymes, which are able to separate the antibi-
otic -lactam ring, thus neutralising antibacte-
rial activity, is the most common mechanism
of resistance to penicillins. Furthermore,
although amoxicillin has an extremely short
half-life (1-1.5 hours) while remaining above
the minimum inhibitory concentration
(T >MIC = four hours) for a long period,”it
was previously found to determine bacterial
resistance after both short-duration therapies

(three days)'* and repeated administrations of
a single weekly prophylactic dose (1 to 3 g),
although it was much more frequent when
the administrations were more numerous'>"’
since the selection of strains with reduced
susceptibility to amoxicillin has been shown
to be a rapid phenomenon. Actually, since the
bactericidal action of amoxicillin is relatively
slow, time-dependent, and scarcely correlated
to drug concentrations that are greater than
the MIC so that it cannot increase more than
a certain level (approximately four times the
MIC), there will be a residual population of
microorganisms, specifically viridians group
streptococci, which remains when drug levels
decrease to less than the minimum bacteri-
cidal concentration (MBC)" which is about
six hours for 2 g of oral amoxicillin, while
exceeding the MIC (<1 ug/mL), and which
may develop resistance. The following factors,
which are often present simultaneously, may
predispose to the persistence of microorgan-
isms in the bloodstream for six hours, precisely
when the amoxicillin serum level decreases
under the MBC level, even when amoxicillin
prophylaxis has been correctly carried out: 1)
delay in starting the procedure; 2) excessive
duration of the procedure; 3) persistent
bleeding after surgery which may prolong
the release of microorganisms into the blood-
stream; 4) occasional or repeated post-surgical
bleeding due to wound trauma; and 5) possible
contamination from dental plaque in case of
a second intention wound healing. Prolonged
post-surgical bleeding due to anticoagulant
treatment is also frequent in patients with heart
valve prostheses which are those who require
AP the most. Moreover, amoxicillin-resistant
oral streptococci were identified in dental
plaque specimens from healthy adults (5%)"
and especially from children and adolescents at
risk for IE (20%)." IE due to penicillin-resistant
oral streptococci was also observed in patients
who took amoxicillin before surgery.***! In
fact, patients for which IE AP is indicated take
amoxicillin more frequently than all other
patients for prophylactic purposes alone and
this may promote resistance mechanisms by
their oral cavity microbial flora.

Since repeated administrations of the same
antibiotic may cause resistance by the oral
microbial flora, not only for amoxicillin,'*” but
also to other antibiotics,'”** nullifying the effec-
tiveness of prophylaxis itself, a clear protocol
needs to be defined by scientific societies for
multiple invasive close procedures which are
often necessary in dentistry, for example in
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periodontology, where cause-related therapy
involves debridement, scaling and root planing,
more commonly performed in four different
sessions after 1-2 preliminary professional oral
hygiene sessions. Similarly, multiple sessions are
also required for all oral surgical procedures,
in which at least one pre-operative professional
oral hygiene session, in order to obtain healthy
gingival tissues, and suture removal a few days
after surgery, are needed.

In order to reduce the risk of antibiotic resist-
ance due to frequent close repetition of the same
molecule for AP, two different solutions may
be contemplated. The first involves the use of a
second or third choice antibiotic in each subse-
quent surgical session,''¢ although differences
exist in such a drug preference due to territorial
differences in microbial resistance. Actually,
vancomycin was recommended by the 2008
Australian guidelines as one of the second choice
drugs to be used in patients with hypersensitiv-
ity to penicillin, those on long-term penicillin
therapy or who have taken a -lactam antibiotic
more than once in the previous month,”although
on the contrary, it was discarded by AHA as a
second choice drug for IE AP. Particular attention
should also be paid to clindamycin since the
incidence of adverse reactions to this drug was
recently found to be higher in England (13 fatal
and 149 non-fatal reactions/one million pre-
scriptions) than that to amoxicillin (zero fatal
reactions out of almost three million prescrip-
tions and 22.62 non-fatal reactions out of one
million prescriptions).” Nonetheless, these rates
may differ from country to country and may
change over time. However, clindamycin is safer
than the risk of IE in high-risk patients, although
it is less safe than other antibiotics.** Therefore,
in cases of multiple close procedures a different
antibiotic should be used before each procedure,
choosing among those proposed by the AHA and
ESC guidelines: amoxicillin, cephalexin or other
first- or second-generation oral cephalosporins,
clindamycin and macrolids (azythromycin or
clarithromycin) in the case of oral administra-
tion, while ampicillin, cefazolin or ceftriaxone
and clindamycin are recommended in the case
of parenteral administration."? Obviously, allergy
to penicillins must be taken into account when
choosing and cephalosporins should not be used
in individuals with a history of anaphylaxis, angi-
oedema, or urticaria after use of penicillins.!

Alternatively, the association with a
B-lactamase competitive inhibitor such as clavu-
lanic acid with amoxicillin and sulbactam with
ampicillin (in the case of parenteral administra-
tion) may be used in all procedures, especially in

countries where this association is not frequent,
since resistant microbial strains to amoxicillin/
clavulanate (AC) were also found.”

It is obvious that, whenever possible, more
than one procedure should be performed in a
single session, as in full mouth disinfection f or
scaling and root planing, although this implies an
unavoidable and often considerable lengthening
of operative times, which, on the other hand,
cannot be tolerated by patients with increased
cardiac risk as those at risk for IE often are.

Identifying high risk conditions

In most cases, high risk conditions which need
AP are clear to the dentist from the patient’s
medical history, as in cases of previous IE or
prosthetic valve insertion. In other cases risk
conditions cannot be easily definable by the
dentist, especially in patients with repaired
congenital heart diseases which may have a
residual defect with altered endothelialisation
at the site or adjacent to the site of a prosthetic
patch or device,'” so that he/she may need to
request that the patient’s cardiologist writes a
report on the patient’s risk of IE, which should
be attached to the patient’s clinical chart.*

The role of dental care providers

An additional problem that dentists and dental
hygienists are facing is verifying the actual
and correct patient intake of AP prescriptions
since this must take place one hour before the
procedure when taken orally. If the antibiotic
has not been taken, immediate administration
should be performed, preferably through an
intramuscular injection if the procedure is to
be performed sooner and if there are no con-
traindications to this kind of administration,
such as an anticoagulant therapy. On the other
hand, if the procedure has already started or been
completed and the antibiotic has not been taken,
it should be administered within two hours of the
procedure.! All these events must be noted in the
patient’s clinical chart, together with the signed
informed consent form to avoid legal implica-
tions, although, after an adequate explanation
and prescription, taking the antibiotic is the
patient’s responsibility and not the prescriber’s.*

Host defence impairment

Another issue in IE prevention is to establish
whether and when the existence of any co-mor-
bidity conditions which may imply a reduction
of host defences, such as older age, diabetes
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mellitus, immunosuppressive conditions or
therapies, and dialysis, indicates AP in cardiac
conditions for which, although at risk for endo-
carditis, prophylaxis to date is not indicated.
Nevertheless, there is no scientific evidence
suggesting that AP prevents distant site infec-
tions for most medical conditions which
imply an immune system impairment.”*
However, these conditions may complicate
IE. Each of them independently increases the
risk of an adverse outcome from IE and they
often occur in combination, which further
increases morbidity and mortality rates.!
Moreover, nonspecific immune mediators,
such as complement and phagocytes, are
important factors that protect against bacte-
raemia, at first exposure to a microorganism,
early in bacteraemia in an immune host and
throughout the course of bacteraemia since
they increase the response due to the specific
immune mediators. Therefore, in absence of
any specific indications by international guide-
lines, it seems reasonable to perform AP in all
patients with compromised immune defences

having risk conditions for IE,

Second choice drug administration

As for administration modalities, if amoxicillin
should be taken one hour before surgery due
to its high (74-92%) and quick bioavailability,
independently from food intake," the same
rule does not apply to second and third choice
antibiotics, although their high prophylactic
dose allows higher drug concentrations than
therapeutic doses. Actually, if the bioavailabil-
ity is high after oral administration, indepen-
dently from food intake, for the majority of the
first generation cephalosporins (cephalexin =
80-95%) and clindamycin (90%), this does not
apply to macrolids. The bioavailability is low
for azithromycin (40%) and clarithromycin
(50%); it is even lower in the case of food intake
for azithromycin but only slightly lower for
clarithromycin. For this reason azithromycin
should be taken on an empty stomach.”

Chlorhexidine mouthwash

Although the effectiveness of chlorhexidine
mouthwashes in reducing both oral microbial
flora®*?and post-extraction bacteraemia®**
have been shown, no published updated guide-
lines for IE recommend chlorhexidine use in
combination with antibiotics,!>** before dental
procedures as a preventive measure, and,
rather, the AHA described that it is unlikely
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that topical antiseptics are effective in signifi-
cantly reducing the frequency, magnitude, and
duration of bacteraemia associated with dental
procedures.' It seems reasonable to assume that
a reduction of both oral microbial flora and
possibly post-procedural bacteraemia is the
premise for which host defence mechanisms,
associated or not with appropriate AP, may
overcome the risk of IE, provided that the
patient does not frequently use chlorhexidine
as a daily mouthwash since resistance of oral
microbes is highly likely.***® Therefore, a one
minute rinse with pure 0.20% chlorhexidine
mouthwashes is advisable before any invasive
oral procedures in patients at high risk for
developing IE.

All these variables in dental treatment give
an account of the need for more detailed
protocols to be followed in order to protect not
only the health of patients but the practitioner’s
work in the medico-legal field as well.

What to expect?

IE AP is a complex problem which is still
not resolved, especially if we consider that its
necessity has not been well-established at all.
In England, with the 2008 NICE suppression of
IE AP, a 78.6% reduction in AP prescribing was
found in the first two years after the emanation
of the NICE guidelines,*” but a temporal,
although not causal, association between the
same point of reference time and a significant
increase of IE incidence was also found.*
Despite this, in the 2015 NICE update on the
use of prophylaxis against IE, no change of any
of the existing guidelines was applied in that
the longstanding increase in the incidence of IE
in the UK and other countries was considered
not to be well-understood and possibly due
to a number of factors. In July 2016 a radical
change was made, which now gives dentists the
chance to discuss and decide with the patient
the treatment to be performed.” It is exceed-
ingly clear that a wide prospective randomised
controlled study must be the final leg of the AP
trip which began almost 60 years ago, when the
first AHA guidelines were published.*

The need for a large sample size and,
therefore, its multi-centricity, as well as ethics
due to problems in control group establish-
ment, have possibly always prevented this
kind of study being performed, while it
actually represents the missing link which
can determine whether AP is effective in IE
prevention or not and therefore whether and
to whom AP must be prescribed. Nevertheless,

586

obstacles prevent the feasibility of such a study.
One has always been, and still is, that dental
procedures are usually performed on an out-
patient basis and often in private practices
where selection, enrolment and monitoring
of patients are difficult to carry out. Moreover,
since bacteraemia can occur in dentulous
patients during routine daily activities such
as chewing food and oral hygiene measures,
and it is possibly inversely related to the degree
of oral hygiene as far as duration and amount
are concerned, it cannot be excluded that an
IE which may occur after an invasive dental
procedure may be related to poor oral hygiene
and not to the procedure itself. Simultaneously,
a patient registry could be established, with
an agreement among the various cardiologic,
dental and infective societies all over the
world, to collect all cases of IE and to investi-
gate their statistical and temporal association
with previous oral invasive procedures with
or without AP, as the AHA already did in the
early 80s.”? All these difficulties account for the
fact that, although ten years have elapsed from
the last AHA guidelines and the need for both
a case-control study and monitoring studies
was already anticipated in such guidelines,’
only monitoring studies have been published.
However, they did not find any difference in the
incidence of IE before and after the 2007 AHA
guidelines,”* although those guidelines were
found not to be completely followed by dental
practitioners,*** and many patients took anti-
biotics before dental procedures without any
prescription or with a prescription by their
family doctors.* Furthermore, in England,
before the present NICE update, not all cli-
nicians followed NICE guidelines. Dentists
were found to follow the NICE guidelines
(87%) more than the infection specialists
(56%) while cardiologists and cardiothoracic
surgeons were the least adherent (39%).”!
Actually, as early as 2006, some English sci-
entific literature supported AP prescribing
for high risk cardiologic conditions in cases
of dental procedures which involve dento-
gingival manipulation or endodontics, and,
therefore, a certain number of English profes-
sionals certainly followed those guidelines, and
the ESC ones afterwards.>* In conclusion, on
the one hand IE AP continues to be a great
dilemma since no evidence exists in favour or
against its effectiveness in high risk patients,
even in relation to the cost/benefit ratio of its
administration.”® On the other hand several
issues on AP should be clarified by all cardio-
logic, infection and dental scientific societies in

order to improve drug performance and ensure
proper treatment for each clinical condition
for both patient safety and medico-legal pro-
tection of dental providers, although, to this
end, antibiotic treatment or non-treatment
for IE prophylactic purpose should always be
discussed with the patient and valid consent
should always be gained and signed by the
patient on his/her clinical chart.
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