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Endocarditis: Definition

A Infective Endocarditis: a microbial infection
of the endocardial surface of the heart

A Common site: heart valve, but may occur at
septal defect, on chordae tendinae or in the
mural endocardium

A Classification:

A acute or subacute-chronic on temporal basis,
severity of presentation and progression

A By organism
A Native valve or prosthetic valve




ENDOCARDITIS

Characterlstlc pathological lesion: vegetatlon
composed of platelets, fibrin, microorganisms
and inflammatory cells.




Pathogenesis

A Altered valve surface

A Animal experiments suggest that IE is almost

Impossible to establish unless the valve surface is
damaged

A Deposition of platelets and fibrin i nonbacterial
thrombotic vegetation (NBTE)

A Bacteraemial attaches to platelet-fibrin deposits
A Covered by more fibrin

A Protected from neutrophils

A Division of bacteria

A Mature vegetation



Pathogenesis

A Haemodynamic Factors

A Bacterial colonisation more likely to occur
around lesions with high degrees of tubulence
eg. small VSD, valvular stenosis
A Large surface areas, low flow and low
turbulence are less likely to cause IE
eg large VSD,



Pathogenesis

A Bacteraemia

A Transient bacteraemia occurs when a heavily
colonised mucosal surface is traumatised
Dental extraction
Periodontal surgery
Tooth brushing
Tonsillectomy
Operations involving the respiratory, Gl or GU tract mucosa
Oesophageal dilatation
Biliary tract surgery



Site of Infection

A Aortic valve more common than mitral
A Aortic:

A Vegetation usually on ventricular aspect, all 3
cusps usually affected

A Perforation or dysfunction of valve
A Root abscess
A Mitral:
A Dysfunction by rupture of chordae tendinae



EPIDEMIOLOGY

A Changing over the
past decade due to:

A Increased longevity
A New predisposing
factors

A Nosocomial
Infections

A
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In U.S and Western
Europe incidence of
community T acquired
endocarditis is 1.7-6.2
cases per 100,000
person-years.

M:F ratio 1.7:1

Mean age now 47-69
(30-40 previously)



EPIDEMIOLOGY

A Incidence in IVDA group is estimated at 2000
per 100,000 person-years, even higher if
there is known valvular heart disease

A Increased longevitly leads to more
degenerative valvular disease, placement of
prosthetic valves and increased exposure to
nosocomial bacteremia
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PROSTHETIC VALVES

7-25% of cases of infective endocarditis

The rates of infection are the same at 5 years for
both mechanical and bioprostheses, but higher
for mechanical in first 3 months

Culmulative risk: 3.1% at 12 months and 5.7% at
60 months post surgery

Onset:

A within 2 months of surgery early and usually
hospital acquired

A 12 months post surgery late onset and usually
community acquired -



Nosocomial Infective
Endocarditis

A 7-29% of alll cases seen In tertiary referral
hospitals

A At least half linked to intravascular devices

A Other sources GU and GIT procedures or
surgical-wound infection



Aetiological Agents

1. Streptococci
A Viridans streptococci/U-haemolytic streptococci

S. mitis, S. sanguis, S. oralis

A S. bovis
Assoclated with colonic carcinoma

2. Enterococci
E. faecalis, E. faecium

Associated with GU/GI tract procedures

Approx. 10% of patients with enterococcal
bacteraemia develop endocarditis



Staphylococcus aureus
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Aetiological Agents

3. Staphylococci
A  Staphylococcci have surpassed

viridans streptococci as the most common cause
of infective endocarditis

A S.aureus
Native valves
acute endocarditis f;aﬁmggg fffgermidis
A Coagulase-negative staphylococci
Prosthetic valve endocarditis




Aetiological Agents

4. Gram-negative rods

A HACEK group

Haemophilus aphrophilus, Actinobacillus
actinomycetemcomitans, Cardiobacterium hominis,
Eikenella corrodens, Kingella kingae.

Fastidious oropharyngeal GNBs
A E. coli, Klebsiella etc
Uncommon

A Pseudomonas aeruginosa
IVDA

A Neisseria gonorrhoae
Rare since introduction of penicillin



Aetiological Agents

5. Others
A Fungi
Candida species, Aspergillus species

Q fever

Chlamydia

Bartonella

Legionella
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TABLE 1. MICROBIOLOGIC FEATURES OF NATIVE-VALVE AND PROSTHETIC-VALVE ENDOCARDITIS.

PATHOGEN Narive-Vawve Enpocaromis ProsTHeric-VALVE ENDOCARDITIS
FARLY INTERMEDIATE IATE
2M0-15YR  16-60 YR =60 YR (<260 DAYS AFTER (60 DAYS-12 MO (=12 MO AFTER
NEONATES OF AGE OF AGE OF AGE PROCEDURE) AFTER PROCEDURE)  PROCEDURE)

approximate percentage of cases

Streptoc occus species 15-20 40-50 45-65  30-45 1 7-10 30-33

Staphylococcus aureus 40-50 22-27 30-40  25-30 20-24 10-15 15-20

Coagulase -negative 8-12 4-7 4-8 3-5 30-35 30-35 10-12
staphylococci

Enterococcus species <] 3-6 5-8 14-17 5-10 10-15 8-12

Gram-negative bacilli 8-12 4-6 4-10 5 10-15 2-4 4-7

Fungi 8-12 1-3 1-3 1-2 5-10 10-15 1

Culture-negative and 2-6 0-15 3-10 5 3-7 3-7 3-8
HACEK organisms*

Diphtheroids <] <] <] <] 5-7 2-5 2-3

Polymicrobial 3-5 <] 1-2 1-3 2-4 4-7 3-7

*Patients whose blood cultures were rendered negative by prior antibiotic treatment are excluded. HACEK denotes haemophilus species
( Haemophilus paminfluenzae, H. aphmphilus, and H. pavaphrophilus), Actinobacillus actinomyeetemeomitans, Cardiobacterium hominis Ehenel-
In corrodens, and Kingella kingae.



Clinical Manifestations

A Fever, most common symptom, sign (but
may be absent)

Anorexia, weight-loss, malaise, night sweats
Heart murmur

Petechiae on the skin, conjunctivae, oral
mucosa

Splenomegaly

Right-sided endocarditis is not associated
with peripheral emboli/phenomena but
pulmonary findings predominate
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Osl|l er s O
Tender, s/c
nodules

Janeway
lesions
Nontender
erythematous.
haemorrhagic
or pustular
lesions often
on palms or
soles.




Prosthetic valve-Presentation

A Often indolent iliness with low grade fever
or acute toxic iliness

A Locally invasive : new murmurs and
congestive cardiac failure

A If prosthetic valve In situ and unexplained
fever suspect endocarditis



> >

Nosocomial Endocarditis

May present acutely without signs of

endocarditis

Suggested by: Bacteremia persisting for

days before treatment or for 72 hours or
more after the removal of an infected
catheter and initiation of treatment (esp In

those with a
Risk If prost

onorma
netic va

Risk If prost
16%

netic va

or prosthetic valves)
ve and bacteremia: 11%
ve and candidaemia:
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Investigations

Blood culture

Echo
TTE
TOE

FBC/ESR/CRP
Rheumatoid Factor
MSU




Dlagn03|s Duke Criteria

A In 1994 a group at Duke University
standardised criteria for assessing
patients with suspected endocarditis

A Include
-Predisposing Factors

-Blood culture isolates or persistence of
bacteremia

-Echocardiogram findings with other
clinical, laboratory findings "'



Duke Criteria

A Definite

. 2 major criteria
: 1 major and 3 minor criteria
. 5 minor criteria
. pathology/histology findings
A Possible : 1 major and 1 minor criteria
. 3 minor criteria
A Rejected : firm alternate diagnosis

. resolution of manifestations of IE with
4 days antimicrobial therapy or less




TABLE 3. MobpIirieD DUKE CRITERIA FOR THE DIAGNOSIS OF INFECTIVE ENDOCARDITIS. *

CRITERIA

Major criteria
Microbiologic
Typical microorganism isolated from two separate blood
cultures: viridans streptococci, Streptococcus bovis, HACEK
group, Smphylococcus aurens, or community-acquired
enterococcal bacteremia without a primary focus
or
Microorganism consistent with infective end ocarditis isolated
from persistently positive blood cultures
or
Single positive blood culture for Coxiella burnetii or phase 1
IgG antibody titer to C. burnetii =1:800
Evidence of endocardial involvement
New valvular regurgitation (increase or change in preexisting
murmur not sufficient)
or
Positive echocardiogram (transesophageal echocardiogram
recommended in patients who have a prosthetic valve,
who are rated as having at least possible infective endo-
carditis by clinical criteria, or who have complicated
infective end ocarditis)
Minor criteria
Predisposition to infective endocarditis that includes
certain cardiac conditions and injection-drug use

Fever
Vascular phenomena

Immunologic phenomena
Microbiologic findings

ComMMENTS

In patients with possible infective endocarditis, at least two sets of cultures of blood
collected by separate venipunctures should be obtained within the first 1 to
2 hours of presentation. Patients with cardiovascular collapse should have three
cultures of blood obtained at 5-to-10-minute intervals and thereafter receive
empirical antibiotic therapy

C. burnetii is not readily cultivated in most clinical microbiology laboratories

Three echocardiographic findings qualify as major criteria: a discrete, echogenic,
oscillating intracardiac mass located at a site of endocardial injury;a periannular
abscess; and a new dehiscence of a prosthetic valve

Cardiac abnormalities that are associated with infective endocarditis are classified into
three groups:

High-risk conditions: previousinfective endocarditis #s47 aortic-valve disease, rheu-
matic heart disease, prosthetic heart valve ,coarctation of the aorta, and complex
cvanotic congenital heart diseases

Moderate-risk conditions: mitral-valve prolapse with valvular regurgitation or leaf-
let thickening, isolated mitral stenosis, tricuspid-valve disease, pulmonary steno-
sis, and hypertrophic cardiomyopathy

Low- or no-risk conditions: secundum atrial septal defect, ischemic heart disease,
previous coronarv-arterv bypass graft surgerv, and mitral-valve prolapse with
thin leaflets in the absence of regurgitation

Temperature =38°C (100.4°F)

Petechiae and splinter hemorrhages are excluded

None of the peripheral lesions are pathognomonic for infective endocarditis

Presence of rheumatoid factor, glomerulonephritis, Osler’s nodes, or Roth spots

Positive blood cultures that do not meet the major criteria

Serologic evidence of active infection; single isolates of coagulase -ne gative staphvlo-
cocci and organisms that very rarely cause infective endocarditis are excluded
from this category.

*Criteria are adapted from Li et al.#5 Cases are defined clinically as definite if they fulfill two major criteria, one major criterion plus three minor criteria,
or five minor criteria; they are defined as possible if thev fulfill one major and one minor criterion, or three minor criteria. HACEK denotes haemophilus
species ( Haemophilus parainfluenzae, H. apbrophilus, and H. paraphrophilus) , Actinobacillus actinomycetemcomitans, Cardiobacterium bominis Eikenella cor-

rodens, and Kingella kingae.



Echocardiography

A Trans Thoracic Echocardiograpy (TTE)
A rapid, non-invasive T excellent specificity
(98%) but poor sensitivity
A obesity, chronic obstructive pulmonary
disease and chest wall deformities

A Transesophageal Echo (TOE)

A more invasive, sensitivity up to 95%, useful for
prosthetic valves and to evaluate myocardial
Invasion

A Negative predictive valve of 92%

A TOE more cost effective in those with S.
aureus catheter-associated bacteremia and-
bacteremia/fever and recent IVDA




Culture Negative Endocarditis

A 5-7% of patients with endocarditis will have sterile
blood cultures

A 1 Year study from France

A 44 of 88 cases of CNE, negative cultures were
associated with prior administration of antibiotics

A Fasidious or non-culturable organism
A Non-infective endocarditis

A Withhold empirical therapy until cultures drawn



TABLE 2. LABORATORY DI1AGNOSIS OF COMMON CAUSES OF CULTURE- NEGATIVE ENDOCARDITIS. *

ORGANISM

Abiotrophia species (previously

classified as nutritionally
variant streptococci)

Bartonella species (usually
Bartonella benselae or
B. guintana)

Coxiella burnetii (Q fever)
HACEK organisms

Chlamyvdia species (usually
Chlamydia psittaci)

Trwopheryma whipplei

Legionella species

Brucella species (usually Bru-
cella melitensis or B. abortus)

Fungi

APPROACH

Grow in thioglvcolate medium of blood culture and as satellite colonies around
Staphylococcus aureus on blood agar or on medium supplemented with pyridoxal
hydrochloride or L-cysteine

Serologic tests

Lysis-centrifugation system for blood cultures

PCR of valve or embolized vegetations2528,29; special culture techniques available,
but organisms are slow-growing and may require a month or more for isolation

Serologic tests
PCR, Giemsa stain, or immunohistologic techniques on operative specimens

Blood cultures positive by day 7; occasionally require prolonged incubation and sub-
culturing

Culture from blood has been described

Serologic tests

Direct staining of tissue with use of fluorescent monoclonal antibody

Histologic examination (silver and PAS stains) of excised heart valve; PCR2s or cul-
ture of vegetation3®

Subculture from blood cultures, lysis-centrifugation pellet from blood cultures, or
operative specimens on BCYE agar; direct detection on heart valves with fluores-
cent antibody

Serologic tests

Serologic tests
Prolonged incubation of standard or lysis-centrifugation blood cultures

Re gular blood cultures often positive for candida species; lysis-centrifugation syvstem
with specific fungal medium can increase vield; testing urine for Histoplasma cap-
sulatum antigen or serum for Cnyptococcus neoformans polvsaccharide capsular
antigen can be helpful

Accessible lesions (such as emboli) should be cultured and examined histologically
for fungi

*PCR denotes polymerase chain reaction; HACEK organisms haemophilus species (Haemophilus parainfluenzae,
H. aphrophilus, and H. paraphrophilus), Actinobacillus actinomycetemcomitans, Cardiobactevium hominis, Eikenella cor-
rodens, and Kingella kingae; PAS periodic acid —Schiff; and BCYE buffered charcoal veast extract.



COMPLICATIONS OF
ENDOCARDITIS

A Cardiac :

A congestive cardiac failure-valvular damage,
more common with aortic valve endocarditis,
infection beyond valveY CCF, hi gher
mortality, need for surgery, A-V, fascicular or
bundle branch block, pericarditis, tamponade
or fistulae

A Systemic emboli

A Risk depends on valve (mitral>aortic), size of
vegetation, (high risk if >10 mm)

A 20-40% of patients with endocarditis,

A risk decreases once appropriate antimicrobial
therapy started.




A Prolonged Fever: usually fever associated
with endocarditis resolves in 2-3 days after
commencing appropriate antimicrobial
therapy with less virulent organisms and 90%
by the end ot the second week

A Recurrent fever:
Infection beyond the valve
focal metastatic disease
drug hypersentivity

nosocomial infection or others e.g. Pulmonary -
embolus




Therapy

A Antimicrobial therapy
A Use a bactericidal regimen

A Use a recommended regimen for the organism
Isolated

E.g. American Heart Association JAMA 1995; 274: 1706-13.,
British Society for Antimicrobial Chemotherapy

A Repeat blood cultures until blood is demonstrated to
be sterile

A Surgery
A Get cardiothoracic teams involved early



Therapy

A Streptococci/Enterococci
A Determine MIC of Penicillin
A Penicillin +/- aminoglycoside
A Ceftriaxone alone
A Vancomycin +/- aminoglycoside

A HACEK group
A Cefotaxime/ceftriaxone



Therapy

A Staphylococci
A Native valve
Flucloxacillin +/- aminoglycoside
Vancomycin +/- aminoglycoside/ rifampicin

A Prosthetic valve
Flucloxacillin + aminoglycoside + rifampicin
Vancomycin + aminoglycoside + rifampicin



TABLE 4. USUAIL ANTIMICROBIAL TIHERAPY FOR COMMON CAUSES OF INFECTIVE ENDOCARDITIS. *

PATHOGEN

Penicillin-susceprible viri-
dans streptococci, Serep-
rococc s Bovis, and other
streptococci with MIC
of penicillin =0.1 g /ml

Relarively penicillin-resist-
ant streptococci ( MIC
of penicilin =0.1 to
0.5 pug,/ml)

Streptococcus species with
MIC of penicillin =0.5
Mg /ml, enterococcus
species, or abiotrophia
species

Methicillin-susceptible
staphyvlococci

Methicillin-re sistant
staphyvlococci

Right-sided staphylococ-
cal narive-valve endocar-
ditis in selected patients

HACEK organisms

Nariwe-Vawve ENpocarpmis

ANTIMICROBIAL THERAPY

Penicillin G or ceftri-
axone for 4 wkt

Penicillin G for4 wk
and gentamicin for
2 wki

Penicillin G ( or am-
picillin) and genta-
micin for 4 —6 wkt

Nafcillin or oxacillin
for 4 —6 wk, with
or without addi-
tion of gentamicin
for the first 3—5
dayvs of therapvi

Vancomycin, with or
without addition
of gentamicin, for
the first 3—5 davs
of therapy

Nafcillin or oxacillin
with gentamicin
for 2 wk

Cefiriaxone for 4 wk

COMMENTS

A 2-wk regimen of penicilin G
(or ceftriaxone) and genta-
micin can be used in some
cases 7374 but it is not rec-
ommended for patients with
myvocardial abscess, extra-
cardiac foci of infection, or
prosthetic-valve endocarditis

6 wk of therapy is recommended
for parients with symproms
lasting longer than 3 mo, my-
ocardial abscess, or selected
other complications.

In the few patientsinfected with
a penicillin-susceprible staphy-
lococcus, penicillin G may be
used instead of nafcillin or
oxacillin.

This 2-wk regimen has been
studied for infecrions due to
an oxacillin- and aminoglvco-
side-susceptible isolate. Exclu-
sions to short-course therapy
include any cardiac or extra-
cardiac complications associat-
ed with infective endoc arditis,
persistence of fever for 7 davs
or more, and infection with
HIV. Patients with vegertations
greater than 1 -2 ¢m accord-
ing to echocardiography
should probably be excluded
from short-course therapy.7577

Ampicillin and gentamicin for
4 wk is an alternative regimen,
but some isolates may pro-
duce beta-lactamase, thereby
reducing the efficacy of this
regimen.

ProstTHETIC-VALVE ENDOCARDITIS

ANTIMICROBIAL THERAPY

Penicillin G for 6 wk
and gentamicin for
2 wkt

Penicillin G for 6 wk
and gentamicin for
4 wki

Penicillin G (or ampi-
cillin) and genta-
micin for 6 wki

Nafcillin or oxacillin
with rifampin for
6 wk and gentami-
cin for 2 wkit

Vancomyvycin with
rifampin for 6 wk
and gentamicin for
2 wk

Cefiriaxone for 6 wk

COMMENTS

Shorter duration of treatment with

an aminoglvcoside (2 wk) is
usually appropriate for pros-
thertic-valve endocarditis due
to penicillin-susceprible viri-
dans streptococci, 8. &ovis, or
other streptococci with MIC
of penicilin =0.1 g /ml.

It may be prudent to delay initia-

tion of rifampin for 1 or 2 davs,
until therapy with two other ef-
fecrive antistaphylococcal drugs
has been initiated.

Ifthe staphyvlococcusis resistant to

gentamicin, an alternative third
agent should be chosen on the
basis of in vitro susceptibility
testing.

Ampicillin and gentamicin for

6 wk is an alternative regimen,
but some isolates may produce
beta-lactamase, thereby reduc-

ing the efficacy of this regimen.

*Data are from Baver et al. 27 Working Party of the British Society for Antimicrobial Chemotherapy,7! and Wilson et al.72 MIC denotes minimal inhibitory
concentration ; HACEK organisms, haemophilus species ( Haemophilus parainflucncae, H. aphrophilis, and H. paraphrophilus), Actinobacilliss actinomycete -

comitans, Cardiobacteriem bominis, Eikenella corrodens, and Kingella kingae; and HIV, human immunodeficiency virus

T Vancomycin therapy is indicated for patients with confirmed immediate hypersensitivity reactions to beta-lactam antibiotics.

fFor patients who have infective endocarditis due to methicillin-susceptible staphyvlococci and who are allergic to penicillins, a first- generation cephalo-
sporin or vancomycin can be substituted for nafcillin or oxacillin. Cephalosporins should be avoided in patients with confirmed immediate -type hypersen-
sitivity reactions to beta-lactam antibiotics



~ Surgical Therapy

A Indications:
A Congestive cardiac failure
perivalvular invasive disease

uncontrolled infection despite maximal
antimicrobial therapy

Pseudomonas aeruginosa, Brucella species, Coxiella
burnetti, Candida and fungi

Presence of prosthetic valve endocarditis
unless late infection

A Large vegetation
A Major embolus
A Heart block
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Surgical Therapy

A The hemodynamic status at the time
determines principally operative
mortality



MORTALITY

Depends on ORGANISM
Presence of complications
Preexisting conditions

Development of perivalvular or myocardial
abscess

A Use of combined antimicrobial and
surgical therapy

T >
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MORTALITY

A Viridans Streptococci and S. bovis : 4-16%
A Enterococci:15-25%

A S.aureus: 25-47/%

A Q fever: 5-37% (17% in Ireland)

A P.aeruginosa, fungi, Enterobacteriaceae >
50%

A Overall mortality 20-25% and for right-sided
endocarditis in IVDA is 10%



Prevention

A Antimicrobial prophylaxis is given to at risk
patients when bacteraemia-inducing procedures
are performed

A Look up and follow guidelines

A American Heart Association. Circulation 1997: 96:
358-366

A British Society for Antimicrobial Chemotherapy.

Journal of Antimicrobial Chemotherapy 1993; 31.:
347-438

A BNF



Septic/Suppurative Thrombophlebitis

A Inflammation of the vein wall often accompanied
by thrombosis and bacteraemia

A Superficial i complication of catheterisation or dermal
Infection

A Central (inc. pelvic)

Assoc. with catheterisation

Abortion, parturition, pelvic surgery
A Suppurative Intracranial thrombophlebitis
A Portal vein



A Clinical manifestations
Fever
Septic pulmonary embol

Pelvic: typically 1-2 weeks post-partum
High fever, abdominal pain + tenderness

A Treatment
Appropriate antimicrobial therapy +/- surgery



Suppurative Intracranial
thrombophlebitis

A Cavernous sinus
From facial infection
Opthalmoplegia

A Lateral sinus thrombosis
Otitis or mastoiditis

A Superior sagittal sinus

A Petrosal sinus



Lemi erreos Syndr

A Acute oropharyngeal infection complicated
by septic thrombophlebitis of the internal
jugular vein and metastatic infection.






