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bacteria originating in the oral cavity or 
the tonsils.3,4 Curiously, virtually all foci 
of infection were surgically accessible. 
Th is era is presently being revisited, but 
more about that later. Th e Focal Infec-
tion Th eory clearly brought to light the 
apparent necessity of medicine to fi nd a 
reason for everything, including blaming 
dentistry and the oral fl ora for endocardi-
tis and just about everything else. Some 
fi nd it very diffi  cult to say, “I don’t know.”

Beginning around the early 980s, a 
few bold individuals began to contest this 
conventional wisdom and suggest that 
dental treatment was not responsible 
for many, or even any, of these infective 
endocarditis (IE) cases.5-27 Some became 
weary of being accused of seriously 
injuring or even killing dental patients 
by physicians who blithely ignored their 
own record of hundreds of thousands of 
nosocomial (hospital-acquired) deaths 
per year due to mistakes and multiple 
antibiotic resistant microorganisms.

Little attention was paid to the incuba-
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T his year is the 98th anniver-
sary of the contention that 
“previously sclerosed endocar-
ditis” was, in most cases, due 
to mouth microorganisms. It 

also is approximately 80 years since den-
tal treatment procedures were considered 
a primary cause of infective endocarditis, 
even as data increasingly accumulated 
that random bacteremias associated 
with daily living activities (brushing, 
fl ossing, mastication) were similar in 
magnitude and incidence to those as-
sociated with dental treatment. Most 
failed to realize that dental treatment 
occurred only a few times a year, while 
the bacteremias associated with daily 
living were more or less continuous.2

Th ese early conclusions were severely 
biased as they occurred during the heyday 
of the Focal Th eory of Infection, which 
attributed essentially every disease that 
was untreatable or of unknown etiology 
(most of them), including arthritis to 
gastrointestinal upset and stupidity to 
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TABLE 1

Dental Procedures for Which Endocarditis Prophylaxis is Recommended
All dental procedures that involve manipulation of gingival tissue or the periapical region of the teeth or perforation of the oral mucosa

Cardiac Conditions Associated With the Highest Risk of Adverse Outcomes From Endocarditis for Which Prophylaxis With Dental 
Procedures Is Recommended:
■  Prosthetic heart valve
■ Previous endocarditis
■  Cardiac transplant recipients who develop cardiac valvulopathy
■  Congenital heart disease (only for conditions listed below and no other CHD)
■  Unrepaired cyanotic congenital heart disease (CHD), including palliative stents and conduits
■  Completely repaired congenital heart defect with prosthetic material or device, whether placed by surgery or by catheter intervention,  
 during the first six months after the procedure
■  Repaired CHD with residual defects at the site or adjacent to the site of a prosthetic patch or prosthetic device  
 (which inhibit endothelialization)

Oral Prophylaxis Regimens Prior to a Dental Procedure in the Above Situations
Single dose 30 minutes to 60 minutes before procedure

Situation Agent Adults Children

Oral amoxicillin 2 grams 50 mg/kg

Allergic to penicillins

clindamycin
or
cephalexin1

or
azithromycin or clarithromycin

600 mg

2 grams

500 mg

20 mg/kg

50 mg/kg

15 mg/kg

* Cephalosporins should not be used in an individual with a history of anaphylaxis, angioedema, or urticaria with penicillins.

Recommendations of the 2007 AHA Endocarditis Prevention Guidelines27

tion period (the time from the onset of the 
bacteremia to the first signs and symptoms) 
of viridans group streptococcal (VGS) en-
docarditis (usually seven to 4 days), or that 
the alleged causative bacteremia could more 
easily have come from daily living activities 
before or after the dental treatment. It was 
impossible to tell which it was, but that was 
considered irrelevant. The author has been 
involved for more than 35 years in malprac-
tice litigation involving endocarditis causa-
tion (more than 300 cases) with only three 
occurring within this incubation period ( 
percent). It was similarly impossible in these 
few situations to determine causality from 
dental treatment or daily living bacteremias.

In all these cases, without exception, 
the question was asked in the hospital 
usually of a relative: When was their last 
dental treatment? A positive response 
of “yesterday” up to “nine months ago” 

was inevitably followed by: “That did 
it!” Two hundred and seventy days 
between dental treatment and the onset 
of symptoms may be the world record. 
Recently, a cardiologist stated he could 
think of nothing else in the six months 
after the dental treatment that could 
have caused the VGS endocarditis.

With the advent of the 2007 American 
Heart Association Prevention of Infective 
Endocarditis guidelines, it is hoped that 
much or all of this thinking will change.27 
However one must recall the observa-
tion of a noted scientist that a new idea 
is accepted only when all its critics are 
dead. Unfortunately, the proponents of 
the idea will also likely have passed on. 
In the words of Schopenhauer, “All truth 
passes through three stages. First it is 
ridiculed. Second it is violently opposed. 
Third it is accepted as being self-evident.”

The major changes in the preven-
tion of endocarditis in the 2007 AHA 
guidelines are: ) only an extremely small 
number of cases of IE might be prevented 
by antibiotic prophylaxis for dental 
procedures, even if such prophylaxis were 
00 percent effective; 2) IE prophylaxis for 
dental procedures should be recommend-
ed only for patients with underlying car-
diac conditions associated with the high-
est risk of adverse outcome from IE; 3) for 
patients with these underlying conditions, 
prophylaxis is recommended for all dental 
procedures that involve manipulation of 
the gingival tissue or the periapical region 
of the teeth or perforation of the oral 
mucosa; and 4) prophylaxis is not recom-
mended based solely on an increased life-
time risk of acquisition of infective endo-
carditis.27 TABLE 1 places these indications 
and antibiotic doses in a single chart. 
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Th e most fundamental conceptual 
change since the 997 guidelines is that 
the 2007 recommendations are based 
not solely on the lifetime risk of acquisi-
tion of IE but rather on the highest risk 
of adverse outcomes from IE. It is not 
the risk of contracting IE, but rather the 
seriousness of outcome of the disease.

Th e AHA 2007 guidelines also list the 
primary reasons for this revision of IE 
prophylaxis guidelines: ) IE is much more 
likely to result from frequent exposure to 
random bacteremias associated with daily 
activities than from bacteremia caused by 
a dental, GI tract, or GU tract procedure; 
2) prophylaxis may prevent an exceed-
ingly small number of cases of IE, if any, 
in individuals who undergo a dental, GI 
tract, or GU tract procedure; 3) the risk of 
antibiotic-associated adverse events ex-
ceeds the benefi t, if any, from prophylac-
tic antibiotic therapy; and 4) maintenance 
of optimal oral health and hygiene may 
reduce the incidence of bacteremia from 
daily living activities and is more impor-
tant than prophylactic antibiotics for a 
dental procedure to reduce the risk of IE.27

Supporting Evidence
Th e evidence supporting these conclu-

sions is formidable. Two observational 
studies found no association between 
dental treatment and endocarditis.28,29

None have ever shown any association. 
Th ese and other studies have concluded 
that only a very low number of IE cases 
could ever be prevented with antibiotic 
prophylaxis prior to dental treatment 
even if such prophylaxis were 00 percent 
eff ective.30,3 Th e risks of bacteremia as-
sociated with daily living far surpasses 
any associated with dental treatment: 
the risk of tooth brushing twice a day 
for one year has more than 50,000 
times greater risk for exposure to bac-
teremia that a single tooth extraction.22

Th e cumulative daily exposure for one 
year of daily living activities may pose 
a  5.6 million times greater bacteremic 
risk than a single tooth extraction.22

Possibly the most devastating argu-
ment against antibiotic prophylaxis for 
prevention of dental treatment-induced 
endocarditis is the absolute risk rate 
estimation of IE causation. If 250 mil-

lion people visit the dentist on average 
of .6 times per year (400 million visits 
per year) and the incidence of infective 
endocarditis is ,200 cases annually in 
the United States with a population of 
280 million with a risk rate of 4.0/00,000 
population and 25 percent caused by 
VGS, then the absolute risk rate is 
/42,000 persons for VGS endocarditis 
if all are caused by dental treatment.2

If it is further assumed that  percent 
of all VGS cases annually in the United 
States (2 cases) are caused by dental 
treatment, then the absolute risk rate 
rises to /4,000,000 in the general popu-
lation with no known cardiac risk factors.2 
Th e worst-case absolute risk for endocar-
ditis from a single dental treatment pro-
cedure rises substantially in persons with 
known cardiac risk factors: previous endo-
carditis (/95,000); cardiac valve prosthe-

sis (/4,000); rheumatic heart disease 
(/42,000); congenital heart disease 
(/475,000); and mitral valve prolapse 
(/. million).2,32 Th erefore, the number 
of cases of IE arising from dental treat-
ment is exceedingly small as would be any 
benefi t from antibiotic prophylaxis.27 It is 
quite possible the risk of death from peni-
cillin-induced anaphylaxis is greater than 
any proposed benefi t in this scenario.,4

Th ere is no data that bleeding during 
dental procedures is a realistic predic-
tor of bacteremia.27 It has always been 
assumed that if antibiotic prophylaxis 
reduces the incidence or magnitude of 
bacteremias, then this is a good surrogate 
marker for prevention of IE. Th ere is no 
evidence that this assumption is true.27

Th e absence of evidence is also 
evidence. Th ere are no consistent data 
to support the idea that the greater 
the magnitude of the bacteremia, the 
greater the risk of IE.27 Th e infective 
dose (inoculum size) of bacteria needed 
to cause endocarditis is unknown as 
is the duration of the bacteremia.27

Whether a “clean” mouth is more 
preventive of IE than a “dirty” mouth is 
contentious since there is only equivo-
cal data to support this assertion.27

Less than 20 cases of endocarditis due 
to periodontopathic microorganisms 
have been reported in the literature 
with most of these due to Actinobacillus 
actinomycetemcommitans.2 Viridans group 
streptococci dominate in a clean, healthy 
mouth.27 Th ere are no clinical studies to 
document that a reduction bacteremias 
allegedly seen with a healthy mouth 
reduces the incidence of IE. Practitioners 
must be careful of surrogate markers and 
theory falsely rising to the level of fact.

The Role of Microbial Resistance
Th e world is in the grip of an epidemic 

of multiple antibiotic resistant microbial 

ONLY AN EXTREMELY 
small number 

of cases of IE might 
be prevented 
by antibiotic 

prophylaxis for 
dental procedures.
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pathogens resulting in more than 8 mil-
lion deaths annually, not counting AIDS.33

It is often heard regarding antibiotic 
prophylaxis that “It’s only a single dose!” 
However, this therapeutic strategy denies 
the fact that antibiotics are “societal 
drugs” that aff ect those nearby (family 
members) and others globally by foster-
ing the creation of resistant microbes and 
the transfer their genes.33,34 Th e prescriber 
of antibiotic prophylaxis (or therapy) as-
sumes this is the only time the antibiotic 
is being used (health care professionals 
tend to think very locally rather than glob-
ally) when it is actually being employed in 
a similar fashion millions of times per day.

The Lawyers
One of the major factors in the over-

use of antibiotics is that they are “drugs 
of fear” commonly employed to prevent 
negligence allegations and to assert 
that “all was done” to treat the patient.35 
Th is is true with antibiotic prophylaxis 
probably more than any other applica-
tion of the drugs. Th is gross overuse of 
antibiotics has led to the declining effi  cacy 
of the penicillins particularly against 
oral microorganisms due to microbial 
resistance, making it even less likely 
that prophylaxis will be successful.2,27,33

Other Observations
A recent feature of endocarditis litiga-

tion is the appearance of lawsuits against 
dentists who followed the 997 AHA 
guidelines to perfection; also the inability 
of medicine to commonly employ the Duke 
Criteria in the diagnosis of IE.36,37 Often 
the disease is “diagnosed” on the basis of a 
patient-reported fever, one or two positive 
blood cultures (commonly taken a few min-
utes apart) and a cardiac murmur with or 
without a confi rmatory echocardiogram for 
a fl ail vegetation. Th is likely leads to a sub-
stantial overestimation of the incidence of 

IE and places at serious risk any attempt by 
a national registry to document the eff ect 
of these new guidelines on endocarditis in-
cidence. If a strict case defi nition of endo-
carditis is not employed (unlikely without 
access to patient records to verify the diag-
nosis by the Duke Criteria) then the results 
of such a registry will be very misleading.

Litigation is likely to continue with 
lawyers attempting to “test the waters” 

with “experts” who disagree with the 
preponderance of evidence in the 2007 
AHA guidelines. One means of combat-
ing these allegations of negligence is to 
carefully record in the dental records that 
“in my best clinical judgment” this was 
the proper treatment of the patient. Th is 
need not be restricted to the question of 
endocarditis prophylaxis but any dental 
procedure that could be judged improper 
with the faultless wisdom of hindsight.

Dentistry is in danger of creating a 
similar situation but in reverse. Some are 
attempting to employ the long-discredited 
Focal Infection Th eory to “prove” the oral 
cavity, particularly periodontal disease 
has “systemic ramifi cations.” Th e current 
research is limited at best, and, at worst, 
faulty in its conclusions. It is unlikely that 
weak odds ratios and wide confi dence 
intervals are going to convince a skeptical 
scientifi c community. Claiming that peri-

odontal pathogens are uniquely involved 
in the infection/infl ammation observed in 
convoluted, sticky atherosclerotic plaque 
endlessly buff eted by bacteremias is fanci-
ful in the light of the detection of over 
50 diff erent microbial species in coronary 
artery plaque.38 If the data in the AHA 
guidelines tell us anything, it is that bacte-
rial assault on the human is unremitting 
and our welfare utterly dependent on our 
innate and acquired immune systems 
along with other factors subsequently 
discussed, which, from time to time, fail.

Since the incidence and prevalence 
of IE has not changed with the advent 
of antibiotic therapy, in spite of all our 
eff orts to reverse this state of aff airs, it 
is likely that other factors are primarily 
involved.3 Persons with predisposing 
factors for endocarditis acquisition are 
subjected to an endless assault of bacte-
remias, yet only a few ever develop IE. 
Certainly the ability of the microorganism 
to adhere to the valvular vegetation is 
very important as is the possibility of the 
organism gaining virulence genes for IE 
from bacteriophages, plasmids, and trans-
posons.27,33 Th e ability of microorganisms 
to transfer genetic information among 
themselves is nothing short of remark-
able and staphylococci and streptococci 
are very adept at sticking to surfaces.33 
Equally remarkable is the ability of the 
lungs, spleen, liver, and reticuloendothe-
lial system to clear the blood of bacteria.

One of the more intriguing aspects of 
endocarditis is that it may be a platelet 
disease rather than primarily an infec-
tious one. Platelets are at the very center 
of IE as they, along with fi brin, form the 
vegetation that extends from the cardiac 
valve surface and becomes infected by 
bacteria. Secondly, the platelets have very 
signifi cant antibacterial activity both in 
the blood and at the interface with micro-
organisms at the surface of the vegeta-

EQUALLY REMARKABLE 
is the ability of the 

lungs, spleen, liver, and 
reticuloendothelial 
system to clear the 

blood of bacteria.
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TABLE 2

Medical conditions for which no 
antibiotic prophylaxis is  
recommended before dental 
treatment.40-42

tion. Thirdly, once the vegetation becomes 
fully established, the antibacterial platelet 
activity and host defenses may be insuf-
ficient to overcome the rapidly multiply-
ing bacteria.39 Thus, the loss of platelet 
antimicrobial activity, a deficient innate 
and acquired immune response, failure 
to clear the blood of microorganisms, 
bacterial adhesion factors, and microbial 
virulence may be at the heart of IE (no 
pun intended) rather than the bactere-
mia per se, since it occurs endlessly and 
rarely produces a problem. As with most 
calamities, it takes a confluence of del-
eterious events to create the misfortune 
rather than a single untoward mishap.

Another interesting aspect of anti-
biotic prophylaxis is the scant attention 
paid to the millions who receive the 
antibiotics but will never benefit from 
them since the disease to be “prevented” 
is so rare. Antibiotic prophylaxis in a 
large population is a poor public health 
measure since, unlike fluoridation and 
immunization, where almost all benefit 
and the risk-benefit ratio is very favorable, 
antibiotic prophylaxis is rarely, if ever, 
successful except in hospital situations for 
surgical infection prevention, and then 
only under a strict protocol. The prin-
ciples of antibiotic prophylaxis are well 
established but rather poorly followed.2

Other Antibiotic Prophylaxis Situations
Questions naturally arise as to wheth-

er the AHA guidelines apply to other med-
ical conditions that have been proposed 
for antibiotic prophylaxis. The answer 
is generally “no.” However, the lessons 
learned can be applied to prophylaxis for 
dental patients with prosthetic orthopedic 
joints with even less risk of infection, if 
any at all, from dental treatment-induced 
bacteremias. There still is no documented 
case of a prosthetic joint infection from a 
dental treatment-induced bacteremia and 

the risk-benefit ratio is even less than IE.2

The subject of other cardiovascular 
infections due to transient bacteremias 
has been addressed by another AHA 
publication with no prophylaxis prior 
to dental treatment for pacemakers and 
implantable cardioverter-defibrillators, 
peripheral vascular stents, prosthetic 
vascular grafts, coronary artery stents, 
and left ventricular assist devices.40 There 
is no data to support prophylaxis in these 
situations and the risk from bactermias is 
very low, if at all. A recent comprehensive 
study by Lockhart et al. has methodically 
explored the scientific evidence for antibi-
otic prophylaxis prior to dental treatment 
in patients with cardiac-native heart valve 
disease; prosthetic heart valves and pace-
makers; hip, knee, and shoulder prosthet-
ic joints; renal dialysis shunts; vascular 
grafts; immunosuppression secondary to 
cancer and cancer chemotherapy; sys-
temic lupus erythematosus; and insulin-
dependent (Type I) diabetes mellitus.4

The authors found little or no evi-
dence to support antibiotic prophylaxis in 
these patients or that it prevents distant 
site infections for any of these eight 
groups of patients.4 Other situations for 
which there is no documented benefit of 
antibiotic prophylaxis include breast and 
penile implants and asplenia42 (TABLE 2).

How Did This All Happen?
The propensity for blaming dental 

treatment procedures for IE arose from 
several observations and events: ) the 
advent and then demise of the Focal 
Theory of Infection; 2) the discovery that 
dental procedures induce bacteremias 
particularly with VGS; 3) that VGS are a 
common cause of IE; 4) the failure to 
appreciate random spontaneous bactere-
mias; 5) inattention to the incubation 
period of IE; 6) the necessity to find a 
culprit for the IE, hopefully, a dentist; and 

that 7), temporal associations are the 
weakest of all epidemiologic correlations.26

Certainly the tendency of the health 
sciences to concentrate only on the situ-
ation at hand (a patient) to the exclusion 
of any other more global considerations 
is very common. That antibiotic prophy-
laxis and antibiotics in general are drugs 
that affect the entire world population 
is of little importance. All that counts 
is this patient in front of me. All must 
be done to save this one patient to the 
exclusion of any deleterious effects 
on others in the population. Even the 
best of intentions are no substitute 
for logic and the scientific method.

■  Arterial grafts 

■ Asplenia 

■ Breast and penile implants

■ Cardiac pacemakers and implanted  
 defibrillators

■ Cerebrospinal fluid shunts

■ Dacron carotid patches

■ Diabetes mellitus

■ HIV/AIDS

■ Immunosuppression secondary to cancer/ 
 cancer chemotherapy

■  Left ventricular assist devices

■  Orthopedic pins and screws

■  Orthopedic prosthetic joints

■  Peripheral and coronary artery stents

■  Renal dialysis shunts

■  Solid organ transplants without cardiac  
 valvulopathy

■  Systemic lupus erythematosus
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Dentistry in its passivity basically sat 
on its hands for more than 50 years and 
allowed medicine to avoid the necessity 
to say “I don’t know” by blaming us for 
endocarditis. One wonders what they 
say when there is no one to blame it on. 
A corollary is that putting the blame on 
dentists avoids involvement in litigation.

Lessons Learned
Be wary of the tendency as described 

by Einstein for “the theory to determine 
what we observe.” Often, scientists 
fi nd what they want to fi nd, not what 
they should fi nd. Th ere is an incredible 
amount of “reverse investigation” going 
on where the fi nal result is predeter-
mined and only data that supports this 
conclusion is accepted. Be suspicious 
when the theory has not passed the test 
of biologic plausibility (biologic sense).

Does it make sense to give antibi-
otic prophylaxis to 00,000 to a million 
individuals to try to save one from IE? 
What does one do about the 99,999 to 
999,999 who will not benefi t and will 
possibly suff er harm? Does it make sense 
to blame the dentist when it is impossible 
to determine which bacteremia caused 
the IE? Does it make sense to say oral 
bacteria causes cardiovascular disease 
when this disorder is one of the compli-
cated known to science with up to 200 
real or potential markers or risk factors?

An important statistical device that is 
rarely employed today in clinical stud-
ies since it would seriously undermine 
most health-associated therapies is the 
concept of the “numbers needed to treat 
(NNT)” or conversely the “numbers 
needed to harm (NNH).” Th is is particu-
larly true for chronic diseases that require 
long-term longitudinal studies that, 
unfortunately, are rarely done. It is often 
assumed that every person who receives 
periodontal therapy benefi ts from it. 

All who receive a statin will likely cheat 
death from coronary artery disease. Th e 
reality is that probably for only a limited 
number of persons is this true.43,44

A NNT analysis will determine the 
actual number of persons in a given 
population who will benefi t from the 
drug or procedure, and the NNH the 
number harmed by the therapy.43,44

How many patients will it take to 
prevent one acute myocardial infarc-
tion by “dental treatment”? Is it /0, 
/00, /000, /0,000 (assuming it 
has any benefi t at all), or in the case 
of endocarditis prevention approach-
ing infi nity? What will the cost be to 
“save” this one person: $000, $0,000, 
$ million?45 We simply don’t know. Yet 
our patients have a right to know this.

Th e cost to “save” one person from 
an endocarditis death using the 990 
AHA guidelines was estimated to be $3 
million per life saved and $300,000 for 
each case prevented (VGS-associated 
IE is about 0 percent or less fatal).42 
A numbers needed to treat analysis of 
all proposed clinical therapies should 
be mandatory in this day and age of 
unbridled “scientifi c” hype, particularly 
when “published by press release.”

What to Do With the Patient and 
Physician

Th e most obvious questions about the 
new AHA endocarditis guidelines is what 
to say to the patient who has taken antibi-
otic prophylaxis previously before dental 
treatment, or their physician who refuses 
to abide by these guidelines. Th e guide-
lines list several talking points as listed 
previously regarding the much greater risk 
from random daily bacteremias, the lim-
ited effi  cacy of antibiotic prophylaxis, its 
potential harm, and the potential benefi ts 
of good oral health. Th is will certainly help 
to explain the changes and may be all that 
is necessary. However, these do not ad-
dress the recalcitrant patient or physician.

Toward this end, the following state-
ment may be appropriate, “Th ese new 
2007 American Heart Association (AHA) 
guidelines for the prevention of infective 
endocarditis may be confusing to patients 
who have taken antibiotic prophylaxis in 
the past prior to dental treatment and are 
now advised that it is unnecessary. Th ese 
new recommendations are based upon the 
best current scientifi c evidence regarding 
risk, benefi t and effi  cacy of antibiotic pro-
phylaxis to prevent infective (bacterial) en-
docarditis. If the physician and/or patient 
chooses not to follow these recommenda-
tions, they do so on their own authority. 
If the advice of the dentist and AHA are 
in confl ict with that of the physician, then 
the physician can prescribe the antibiotic 
prophylaxis on their own authority.” 

With any dental treatment or decision 
that may be subjected to the infallible 
hindsight judgment of a plaintiff  attor-
ney or a critical “expert,” it would again 
be wise to place in the dental records the 
statement that this was determined “by 
my best clinical judgment.” Th is demon-
strates particular attention to a poten-
tially controversial judgment decision. It 
will be tempting to just go along with the 

BE WARY OF 
the tendency as

 described by Einstein 
for “the theory 

to determine what 
we observe.” 
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ill-advised advice of the physician, but two 
wrongs do not make a right . A primer by 
Brown et al. addresses the proper format 
for the dentist-physician consultation.46

Clinical Caveats
If the antibiotic dosage is inadvertently 

not administered before the procedure, the 
drug may be administered up to two hours 
after the procedure.27 There is no data to 
support the concept that preprocedural 
oral antibacterial rinses prevent IE and are 
not recommended.27 Routine dental proce-
dures should be scheduled, if possible, at 
least 0 days apart if the same prophylactic 
antibiotic is employed. Alternately, for 
shorter intervals another approved antibi-
otic (e.g., clindamycin) can be employed.27

Conclusions
The 2007 AHA endocarditis prevention 

guidelines are a meticulous and expert 
presentation of the scientific data regard-
ing the prevention of endocarditis by 
antibiotic prophylaxis. It also establishes, 
finally, that dental treatment is very rarely, 
if at all, a cause of IE, and that antibiotic 
prophylaxis is not established as preven-
tive and should only be employed in the 
very highest risk patients for the sequellae 
to IE. The guidelines are strictly evidence-
based. Assurances are given that sound 
new data will be reviewed and incorporated 
in future guidelines when appropriate 
as science is a long evolutionary process 
of discovery. The American Heart As-
sociation has done well in following the 
data. Its critics should do the same.
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