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ORAL MEDICINE 

INFECTIVE ENDOCARDITIS AND DENTISTRY 

SHAH S FAYYAZ AHMED, MRCP (UK) 

ABSTRACT 

Infective endocarditis is the infection of endothelium of heart and vessels. It is an uncommon condition 
associated with substantial mortality and morbidity. It is a common belief that it could possibly be prevented 
by appropriate use of antibiotic prophylaxis. The objective of this review is to provide the background 
knowledge of infective endocarditis in terms of etiology, pathogenesis, clinical features, diagnostic strategies 
and preventive aspects. The extensive search of Medline from 1986 to January 2007 was performed. There 
were almost 100 articles which were relevant to the subject and were chosen to extract the possible 
information. 

There has been considerable controversy in the past as to what sort of dental procedures are to be 
blamed and which group of patients should receive prophylactic antibiotics. The guidelines have frequently 
been revised and two main guidelines namely of American Heart Association (AHA) and of British Society 
ofAntimicrobial Chemotherapy (BSAC) are currently being practiced. For a dentist these guidelines are 
often confusing and cumbersome. This article is aimed at relieving the undue anxiety of a dentist when he 
comes across with a patient predisposed to infective endocarditis and to create a better understanding 
between dentist, patient and cardiologist. 
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INTRODUCTION 

Infective Endocarditis is a microbial infection of 
endothelial surface of the heart. The characteristic 
lesion is vegetation, which is a mass of fibrin, platelets 
and microorganisms embedded inside. Heart valves are 
the most common sites of involvement beside septal 
defects, chordae tendinea and mural endocardium. 
Infection can also occur at arteriovenous Shunts 
whether congenital or acquired, arterio-arterial Shunts 
like Patent ductus arteriosus or co-arctation of aorta. 
Many species of bacteria, fungi, mycobacteria, myco-
plasma, Rickettsia, and Chlamydia can cause infective 
endocarditis (IE) but majority of the cases are due to 
streptococci, staphylococci, enterococci, and gram 
negative coccobacilli 1,2,3. 

Oftenly we use the terms acute and sub-acute 
infective endocatditis. Acute IE is a serious disease with 
marked toxicity, destruction of valves and meta  

static infection while sub-acute IE progresses over 
weeks and months. Acute infections are usually caused 
by Staphylococcus Aureus whereas sub-acute by Strep-
tococcus viridians, Enterococcus and Gram-negative 
Coccobacillus. In recent years Staphylococcus has been 
shown to surpass Streptococcus viridians as the most 
common cause of infective endocarditis, the reason 
being the recent deterioration of anti-biotics suscepti-
bility among the group of gram —positive cocci4-6. 

The incidence of IE remains relatively stable from 
1950 through 1987 to 1999, at about 4.2 to 5.9 per 
100,000 patients year1. Higher incidence of 11.6 episode 
per 100,000 patients has been reported from Sweden'''. 
Endocarditis usually occurs more frequently in men. 
Gender derived ratios range from 1.6 to 2.5 (women vs. 
men). The age specific incidence of endocarditis in-
creases progressively over 30 years of age and exceeds 
14.5 to 30 case per 100,000 persons years3. 
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The pre-disposing conditions like Congenital Heart 
Disease, Rheumatic Heart Disease, Mitral Valve Pro-
lapse, Degenerative Heart Disease, Asymmetrical Sep-
tal Hypertrophy or Intravenous drug abuse is present 
in about 35-75 % of the cases2. Majority of the rest of 
the cases are due to involvement of prosthetic valves. 
Predisposing conditions remain unidentified in some 
patients2-3. The incidence of IE in children ranges from 
1 in 4500 to 1 in 1280. These children usually have 
underlying Congenital Heart Disease.1'2'3 

In adults, Mitral Valve Prolapse has emerged as a 
major predisposing structural cardiac abnormality ac-
counting for 7 to 30 % of native valve endocarditis12,13. 
Rheumatic Heart Disease is the next common condition, 
accounting for 20-25 % of the cases reported in 1970 
and now more recently reported from North America 
and Europe the RHD predisposed to IE in only 7 and 
18% of the cases2. Usually the Mitral Valve is involved, 
more so in women followed by Aortic Valve, which is 
more commonly involved in men. In under developed 
part of the world, Rheumatic heart disease is still the 
most commonly found underlying cardiac abnormality 
and presents at early age2. In developed countries the 
incidence of Rheumatic heart disease has decreased 
however the incidence of endocarditis remains the same 
as the spectrum of underlying heart disease has 
changed. Congenital Heart Disease is responsible for 
10-20 % of the cases. The most common lesions are 
Patent Ductus Arteriosus, Ventricular Septal Defect and 
Bicuspid Aortic Valve. 

The risk of IE in drug abuser is 2-5 % patient 
years. The most common cases are recognized in men, 
age ranges from 27-37 years,7-10. The most common 
site involved is the Tricuspid Valve (46-78%) followed 
by Mitral and Aortic Valve. In 75-93 % of the cases of 
IE in intravenous drug abusers valves were normal, 
before IE and the remaining patient had preexisting 
Mitral or Aortic disease. Fifty percent of the cases of IE 
in I.V. drug abuser are due to staphylococcus, but 
other organisms particularly unusual microorganisms 
like Corynebacterium, Lactobacillus and Nisseria 
species have been identified in about 3-5 % of the 
case10 

Prosthetic valve endocarditis accounts for 7 — 25% 
of the cases of infective endocarditis. In most developed 
countries, during the first three months post replace-  

ment, the mechanical valves are at higher risk than 
bioprosthesis but later the risk of IE becomes same for 
both types11,14,15,16. Cases with onset within 2 months 
after surgery are called early onset prosthethtic valve 
endocarditis and are acquired in hospital. Cases occur-
ring 12 months after surgery are called late prosthetic 
valve endocarditis and are community acquired. Cases 
between two and twelve months after surgery are mixed 
either hospital acquired or caused by less virulent 
microorganisms acquired from community. Late-onset 
prosthetic valve endocarditis is more frequent now 
because patients with prosthetic heart valves are 
surviving longer. Fortunately, these cases are caused by 
the same organisms as native valve endocarditis (NVE), 
and are usually easier to treat14-16. 

The HACEK group of fastidious gram-negative 
bacteria can cause endocarditis. HACEK is term used 
for endocarditis due to Haemophilus, Actinobacillus, 
Cardio bacterium, Eikenella, and Kingella species of 
bacteria. Clinically, these cases are characterized by 
a sub acute course, and often present with embolic 
lesions from large vegetations". 

Most cases of fungal endocarditis occur in patients 
who are receiving prolonged antibiotics or parenteral 
nutrition through central vascular catheters. Such 
patients may also be immunocompromised. The most 
common species is Candida albicans, followed by Can-
dida parapsilosis. Endocarditis due to Histoplasma 
capsulatum or Aspergillus species is rare18,19. 

Unusual cases of endocarditis should be considered 
when standard microbiologic techniques fail to provide 
a diagnosis. Q-fever endocarditis due to Coxiellaburnetii 
is an example. Patients may not have fever, but they 
frequently have underlying valvular heart disease and 
are on immuno-suppressive therapy. Bartonella 
henselae may also cause endocarditis, and diagnosis 
here is also difficult. Such infections are seen in the 
homeless and alcoholic population20 Non bacterial 
thrombotic endocarditis may be caused by endothelial 
injury and hypercoagulable state. It is more common 
with advancing age and in patients with malignancy, 
chronic renal failure, SLE, intracardiac catheters and 
valvular heart disease. Bacteraemia associated with 
health care procedures converts nonbacterial throm-
botic endocarditis (NBTE) to infective endocarditis 
(IE)21. 
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The interval between presumed bacteraemia and 
the onset of symptoms of IE is less than two weeks 22. 

Fever may be absent in elderly patients. Heart 
murmurs are audible in 80 % of the patient. New 
murmurs or changing murmurs are usually found in 
acute 1E23-28. Spleen is enlarged in 15-50 % of the 
patients22. Certain peripheral manifestations of IE, 
Petechiae, Splinter or Sub-ungual Hemorrhage, Osler's 
node, Janeway lesion and Roth spots are not that 
common29 The muscular symptoms like myalgias, 
arthralgias are quite common. Systemic embolisation is 
a serious complication and often found the cause of 
death at autopsy, Coronary, Cerebral, Renal and the 
Peripheral arteries maybe involved29-32. 

Von Reyn and associates33 suggested the criteria 
for the diagnosis of endocarditis (Table 1). A positive 
valve culture or histology was the basis for the 
diagnosis of IE. Major criteria for probable 
endocarditis were either persistent bacteraemia with 
a new regurgitant heart murmur or valvular heart 
disease with vasculitis; or negative or intermittent 
bacteraemia with fever and a new regurgitant heart 
murmur with vasculitis. 

TABLE 1: MODIFIED FROM REFERENCE 33 

 
 
 
 
 
 
 
 
 
 
Diagnosis of IE nowadays is based on the presence 

of either major or minor clinical criteria according to 
modified Duke Criteria34. Major criteria in the Duke 
strategy included IE documented by data obtained at 
the time of open heart surgery or autopsy (pathologi-
cally definite) or by well-defined microbiogical criteria 
(high-grade bacteraemia or fungemia) plus echocar-
diographic data (clinically definite). Duke criteria gave 
diagnostic weight to bacteraemia with staphylococci or 
enterococci only when they were community acquired 
and without an apparent primary focus; these latter 
types of bacteraemia have the highest risk of being 
associated with IE. 

The Duke criteria incorporated echocardiographic 
findings in the diagnostic strategy. Major diagnostic 
weight was given to only 3 typical echocardiographic 
findings: mobile, echo dense masses attached to 
valvular leaflets or mural endocardium; periannular 
abscesses; or new dehiscence of a valvular prosthesis. 

Six common but less specific findings of IE also 
were included as minor criteria in the original Duke 
schema; intermittent bacteraemia or fungemia, fever, 
or major embolic events, nonembolic vascular phe-
nomena, underlying disease or injection drug use, 
and echocardiographic abnormalities that fell short of 
typical valvular vegetations abscesses, or dehiscence. 
Clinically definite IE by the Duke criteria required the 
presence of 2 major criteria, 1 major criterion and 3 
minor criteria, or 5 minor criteria. 

Severe refinements have been made recently to 
both the major and minor Duke criteria34-38. As noted 
above, in the original Duke criteria, 
bacteraemiacriteria34-36rom S aureus was considered 
to fulfill a major criterion only if it was community 
acquired because ample literature has suggested that 
this parameter is an important surrogate marker for 
underlying IE. An increasing number of contemporary 
studies, however, have documented IE in patients 
experiencing nosocomial staphylococcal bacteraemia37. 

Therefore, the modified Duke Criteria (Tables 2A 
and 2B recommend the inclusion ofS aureus 
bacteraemia as a major criterion, regardless of whether 
the infection is nosocomially acquired (with or without a 
removable source of infection) or community acquired. 

Lab tests show abnormal hematological param-
eters. Normochronic normocytic anemia, Low Serum 
Iron Level, Leukocytosis, elevated ESR is commonly 
found. Anemia worsens with increasing duration of 
illness and it may be absent in acute IE.White cell 
count may be normal in sub acute IE and presence of 
leukocytosis points towards acute IE. Circulating Im-
mune Complexes, Rheumatoid factor, and C-reactive 
proteins are often positive and their presence corre-
lates with disease activity. Proteinuria and Hematuria 
is most commonly encountered abnormality while 
performing urine analysis of such patients38. 

Echocardiography remains the gold standard diag-
nostic tool of the diagnosis of IE. Many patients can be 
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Or histology oPersistent bacteraeinia with new regurgitant heart murrain- or N alviilar heart disease and 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
imaged adequately by Trans Thoracic Echo. However, 
TEE (Trans Esophageal Echo) has invariably been required 
in patients who have strong clinical suspicion of 1E36,39. 
The establishment of microbial cause is of utmost 
importance. Infection is recovered from blood 
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or from the surgically removed vegetation. Three 
separate sets of blood Cultures are required within 24 
hours, obtained via separate venepunctures. Laboratory 
should be instructed to look for atypical microorganisms 
also. 



The clinical features of infective endocarditis result 
from the local destructive effects of intracardiac 
lesions, septic embolisation, hematogenous spread 
leading to persistent bacteraemia and deposition of 
immune complexes. 

Dental Procedures as risk factor 

Bacteraemia commonly occurs during activities of 
daily living such as tooth brushing or food chewing. 
Significant bacteraemias caused by organisms com-
monly associated with IE are attributable to specific 
procedures46-46. Genesis of bacteraemia generally is 
considered when a dental procedure leads to bleed-
ing44'45. Complete denture prostheses for edentulous 
mouth do not pose risk of IE. Decreased risk was 
suggested by use of dental floss once a day47. 

There is overwhelming evidence that bacteraemia 
result from oral/dental surgical and non-surgical treat-
ment. However, the risk of IE due to this bacteraemia is 
still debated.48-51 Risk of IE increases in individual with 
poor periodontal health or other oral infections (52-56). 
Rinsing with Chlorhexidine Gluconate or Povidone- 
Iodine is recommended prior to manipulation of Dental 
tissue. To date, there is no conclusive evidence that 
confirms the reduction of bacteraemia by oral bio load57-

65. 

Any bacteraemia occurring during dental treatment 
does not significantly increase the risk of Endocarditis 
66. A recent Cochrane review 67 concluded that  

there was no evidence to support the use of prophylac-
tic penicillin to prevent endocarditis in invasive dental 
procedures. The working party however, agreed that 
ideally a prospective double blind trial to evaluate the 
risk/benefit of prophylactic antibiotics should be car-
ried out. This is unlikely to take place, as the number of 
the patients required will be too much and the recent 
guidelines have already recommended the prophylaxis 
for the patients considered to be at high risk68. 

Good oral hygiene is probably the most important 
factor in reducing risk of IE in susceptible individuals 
and access to high quality dental care should be facili-
tated once a patient is found to have cardiac anomaly 
putting him at higher risk ofEndocarditis. He should be 
referred to a dentist to optimize the dental hygiene, 
Patients undergoing valve replacement, placement of 
aortic grafts or conduit should also be referred for dental 
assessment. The dental treatment preferably should be 
completed fifteen days ahead ofplanned cardiac surgical 
procedures in order to allow dental mucosal healing, All 
elective dental procedures should be delayed for at least 
three months after cardiac surgery68. 

The degree of oral inflammation and infection is 
proportional to the incidence and magnitude of 
bacteraemia69'70 Dental procedures which can lead 
to significant bacteraemia and those creating 
Medium and low risk of bacteraemia are shown in 
Table 371-76. 

TABLE 3: MODIFIED FROM THERAPEUTIC GUIDELINES JUNE, 2006. 
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Antibiotics prophylaxis is indicated to prevent en-
docarditis when a patient with known cardiac condition 
undergoes dental treatment. Dental procedures induce 
bacteraemia with bacterial species that often are typical 
causative microorganisms leading to endocar-
ditis.Endocarditis carries high morbidity and mortality; 
therefore, antibiotics should be administered to susceptible 
patients before dental procedures to prevent endocarditis 
51. In experimental models antibiotics have been proven as 
a definite treatment to prevent endocarditis5177,78, On these 
grounds, prophylaxis against endocarditis is widely 
recommended45,51. 

The need for antibiotics for endocarditis prevention 
has been questioned repeatedly8°-86. The less the  

evidence there is, the more antibiotic we give. Three 
major studies82,86,87 and several outcomes analyses and 
commentaries8°, 81, 84, 85 have presented substantial 
grounds to challenge the value of the invalidated practice 
of administering antibiotics before dental procedures to 
prevent endocarditis. 

A Dutch study82 assessed 427 patients with en-
docarditis and found that 64% of the patients would 
have been candidates for prophylaxis based on pre-
vious cardiac conditions. This study further con-
cluded that even if antibiotic prophylaxis was 100% 
effective and was provided to all patients who were 
at risk, small fraction (5.3%) would be potentially 
prevented. 

TABLE 4 MODIFIED FROM CONCISE GUIDELINES OF BRITISH CARDIAC SOCIETY79 
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A more recent study87 assessed 287 cases from 
Philadelphia area and concluded that there was no 
significant relationship between development of IE and 
dental procedures even in patients with valve disease. 
The statistical risk for endocarditis did not change 
regardless of whether antibiotics were used in dental 
treatment. Although this study confirmed that 
underlying heart disease is the major risk factor of IE. 
Only few cases of IE were prevented with the use of 
chemoprophylaxis even if antibiotics were 100% 
effective and given to 100% of the patients when 
indicated. 

David Durack in a review article88 said that time has 
come to scale back on prophylaxis against endocarditis 
before dental treatment. In the matrix of procedures 
related to predisposing conditions, prophylaxis should 
be downgraded to "not recommend" for most dental 
procedures except extractions and gingival surgery 
(including implant placement) and for most underlying 
cardiac conditions except prosthetic valves and previous 
endocarditis. When any one or more of these four high-
risk factors is present, prophylaxis should follow the 
present American Heart Association (AHA) guidelines 
45

. 

Mitral valve prolapse without mitral regurgitation is 
not included among the underlying conditions requiring 
routine prophylaxis because although a signifi  

cant number of cases of endocarditis do occur in 
patients with mitral valve prolapse, the denominator of 
susceptible persons is large and the risk encountered 
by an individual patient with mitral valve prolapse is 
lower than that for patients with prosthetic valves, 
previous endocarditis, or both51. Furthermore, the 
prognosis for cure of viridians streptococcal en-
docarditis in a patient with mitral valve prolapse is 
good12-16. 

Although failure of Antibiotic Prophylaxis is not 
rare but failure to give prophylaxis is considered to be a 
malpractice. Despite all the challenges recommenda-
tions for IE prophylaxis are existing and should be 
incorporated into day to day dental practice. 

Before recommending the prophylactic antibiotic, 
one must remember the common cardiac conditions 
which can pose risk of Infective Endocarditis.They have 
been divided into three sub-groups, High, moderate and 
low risk group according to Therapeutic guidelines 
revised in July 2006 (Table 5) Mitral valve prolapse 
with mitral regurgitation has been placed in high risk 
group by these guidelines which differ from the AHA45 
guidelines and British society of antimicrobial 
chemotherapy (BSAC) guidelines", 89 in which mitral 
valve prolapse associated with mitral regurgitation is 
placed in medium risk group, 

TABLE 5: MODIFIED FROM THERAPEUTIC GUIDELINES JUNE, 2006 
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The mortality in patients with Infective Endocardi-
tis remains very high. It depends upon many factors, 
including the nature of causative microorganisms be-
ing highest for pseudomonas Aeuriginosa (50%), fol-
lowed by Staphylococcus Auerus (26 — 47%), 
streptococcus bovis and streptococcus viridians (4 — 
16%) and also the host response. Immunosuppressed 
patient and infected with HIV have worse prognosis. 
Similarly, patients who get complications like 
Perivalvular and Myocardial abscess have worse 
outcome. The overall mortality rate of both native 
valve and prosthetic valve endocarditis remains 
around 20 — 25%. Relapse of the endocarditis can 
occur within 6 months. Relapse rate is usually around 
2%. The treatment failure is another important factor, 
leading to high mortality particularly in patients with 
Staphylococcus Endocarditis 90. 

Over the past few decades, substantial improve-
ments have been made in the diagnosis and manage-
ment of Infective Endocarditis, Treatment requires 
multi disciplinary approach. Successful and safe pa  

tients' management is accomplished appropriately 
by obtaining a detailed medical history and physical 
examination. The examination should be aimed at 
identifying the physical signs. Medical consultation 
is recommended if a dentist comes across with a 
patient who has the history suggestive of cardiac 
abnormality or who has physical signs suggestive of 
heart diseases. 

In general, the trend has been to more specifically 
describe those conditions that pose significant risk for 
patients and to delineate low or negligible risk situa-
tions, As a result, antibiotic prophylaxis is now recom-
mended for fewer conditions. These changes also reflect 
improvements in the understanding of these disease 
processes and changing the attitude toward the use of 
antibiotic. The most notable among these changes 
include reducing the oral dose of amoxicillin from 3 
grams to 2 grams, recommending that the follow-up 
dose of antibiotic be discontinued, and replacing 
erythromycin with other antibiotics as alternatives to 
the penicillin. Dajani and colleagues45 have repor- 

TABLE 6: MODIFIED FROM; DAJANI AD, TAUBERT KA, WILSON W, ET AL, PREVENTION OF 
BACTERIAL ENDOCARDITIS, RECOMMENDATION BY THE AMERICAN HEART 
ASSOCIATION JADA 1997, 128; 1142-1151, THERAPEUTIC GUIDELINES JUNE, 2006. 
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ted that 2 g of amoxicillin provides several hours of 
antibiotic coverage, Table 6 shows the new recommen-
dations for prophylactic coverage for certain dental 
procedure 

Despite the appropriate Antibiotic Prophylaxis, 
Infective Endocarditis may still occur. The frequently 
updated guidelines for Chemoprophylaxis against IE 
are confusing and cumbersome, so the dentist is ulti-
mately responsible to make decision on his or her 
clinical judgment to select patient who will benefit from 
prophylaxis. Considering that the incidence of 
endocarditis following most procedure is low; a reason-
able approach should consider the degree to which the 
patient's underlying condition carries risk of endocardi-
tis, apparent risk of bacteraemia with procedure, po-
tential adverse effects of antibiotics used and cost 
effectiveness of recommended prophylactic regime. The 
AHA has removed Erythromycin from the current 
recommendations because of its complex pharmacoki-
netics and its side effects particularly the gastrointes-
tinal tract disturbances. However the physicians and 
dentists who have successfully used this drug may 
elect to continue with same practice. 

Prevention of IE does not mean that the emphasis 
should be on antibiotic prophylaxis only but more 
vigilance should be on the patient's dental care and 
systemic illnesses as a whole. Adequate and prompt 
treatment of infection responsible for bacteraemia or 
fungemia, removal of colonized intravascular devices, 
effective management of recurrent infections 
responsible for chronic bacteraemia is more 
important. 

High risk patients, who had past history of Infec-
tive Endocarditis, history of valve replacement, or 
have undergone surgically constructed systemic or 
pulmonary shunts require special attention and 
supervised care jointly by physician and dentist. The 
most recent guidelines by British society of 
antimicrobial chemotherapy (BSAC) have 
recommended limiting the prophylaxis to only this 
high risk group. The debate over the relationship 
between dentistry and Infective Endocarditis will 
continue. More research particularly randomized 
clinical trials are required to clear the controversies, 
however the evidence is emerging that dental 
treatment is less likely to be the cause of IE than 
thought previously. Despite the fact that there is lack 
of evidence favoring antibiotics prophylaxis the 
existing recommendations remain unchanged and 
need of safe and wise incorporation of these guidelines 
in the dental practice is of utmost importance, 
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