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Incidence and mortality

Johnson1 Hare2 Saiman3 Day4

Number
of
subject

23 18 40 68 42 62 1588

Years
reviewed

1933-
1942

1943-
1952

1953-
1962

1963-
1972

1972-
1982

1977-
1992

2000,
2003

Incidence
(/1000
patients)

Not 
available 0.22 0.42 0.55 0.78

Not
available

0.27
/0.29

Mortality
(%) 100 27 7 19 14 21 5

Antibiotics era
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Microbiology of 
infective endocarditis

• Have changed from viridans streptococci to 
staphylococci

• Enterococcus nosocomial infection, a small but 
important portion of most pediatric IE series

• Fungal endocarditis: unusual but can be seen 
especially in neonates with chronic indwelling 
central catheter.

• Decreasing culture negative IE







Underlying conditions

Johnson Hare Saiman Day

Years reviewed
1933
-1972

1972
-1982

1977
-1992

2000,
2003

Congenital heart disease(CHD) (%) 79.2 76.2 64.5§ 33.7

Rheumatic heart disease(RHD) (%) 9.4 7.1 4.9 3.4

Other preexisting heart disease (%) 4.7ǂ

Nonstructural heart disease(NSHD) (%) 11.4* 16.7 30.6† 58.3

* Mortality of nonstructural heart disease: 64.7%
§ 50% of them were complex cyanotic heart disease with palliative shunts, 
conduits, or prosthetic valves 
† 68.4% hospital acquired endocarditis, among them, 81% central venous 
catheters, 53.8% premature infants 
ǂ Others: cardiomyopathy, intracardiac devices 
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Dr. Johnson’s Data (n=149)

• PDA: patent ductus arteriosus, AS: aortic stenosis, VSD: ventricular septal defect,         
D-TGA: Dextrotransposition of the great arteries, TOF: tetralogy of Fallot
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IE-nationwide study 

• 2000, 2003

• 1588 hospitalization

• Peaks in infancy and late adolescence 

• S aureus (57%), viridans group of streptococci 
(20%)

• Mortality in 5%, among them, 45% with 
preexisting heart disease 

• Death without preexisting heart disease

– 93%: S aureus 

– 70%: infants, 22%: premature  



Preexisting heart disease 
(662/1588) 

• 33.7%(535 of 1588): CHD

• 4.7%(75): previous RHD

• 3.4%(54): prosthetic valves 

• 3.1%(49): cardiomyopathy

• 1.4%(22) intracardiac devices, comprising 
defibrillators or pacemakers 

• 33.8%(224 of 662); cardiac surgery performed 
on the same admission

• 55.4% of the cardiac surgeries : CHD surgery



Without preexisting heart disease 
(926/1588)

• 9.5%(88 of 926): neoplasm

• 5.8%(54): prematurity

• 5.6%(52): connective tissue disorders

• 2.4%(22): diabetes mellitus 

• 10.5%(97): cardiac surgery during the same 
hospitalization 

• 30.9% of them, aortic valve(AV) surgery



Underlying cardiac abnormalities-
2000, 2003

45%

31%

19%

2% 3%

Congenital heart disease (n=535)

cyanotic heart disease 

L-R shunt lesion

Lt. heart lesion

Rt. Heart lesion

NOS

• TOF                         19.8% 
• Hypoplastic left heart 

syndrome(HLHS)          9.5%
• D- TGA                      6.2%
• Tricuspid atresia           3.4%
• Truncus arteriosus        2.1% 
• etc

• VSD            18.1% 
• PDA             5.0%
• Atrial septal 

defect(ASD)    3.7%
• Complete 

atrioventricular 
septal 
defect(CAVSD) 3.0%





IE in children with CHD 

• Quebec CHD database from 1988 to 
2010

• 47,518 children for 458,108 patient-years

• 185 cases of IE 

• 6.1/1000 children with CHD

• Highest risk of IE 
– Cyanotic CHD, CAVSD, left-sided lesions

– Cardiac surgery within 6 months, an age of 
< 3 years



• Lt-sided lesions: coarctation of the aorta, aortic stenosis/insufficiency, mitral 
stenosis/insufficiency









Sample size by heart defect 
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Congenital heart defect (n=3860)
TOF

VSD

ASD

CoA

AS

PS
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PDA

CAVSD

PA IVS

PA c VSD

• CoA: coarctation of the aorta, PA IVS: pulmonary atresia with intact ventricular 
septum, PS: pulmonic valve stenosis 

• Children with palliative surgery only are excluded





Cumulative incidence of 
endocarditis by heart defect

Defect
Cumulative incidence follow-up interval

1m 1y 5y 10y 20y 30y

TOF 0.2(0.2) 0.7(0.4) 1.0(0.5) 1.3(0.6) 1.3(0.6 1.3(0.6)

VSD 0 0.2(0.2) 0.2(0.2) 0.5(0.4) 0.5(0.4) 4.1(2.1)

CoA 0.4(0.3) 0.8(0.4) 1.0(0.5) 1.0(0.5) 2.3(1.0) 3.5(1.6)

AS 0 1.2(0.9) 1.9(1.1) 6.1(2.3) 13.3(3.8) 20.7(7.7)

PA VSD 2.6(2.6) 2.6(2.6) 6.4(4.4) 6.4(4.4)

• Values reported are cumulative incidence (SE)





IE after transcatheter therapy

• Following placement of foreign 
material(eg, vascular plug, ASD device, 
PDA device), IE prophylaxis for 6 months

• Sporadic case reports of IE among 
patients with devices



Case reports of IE with 
ASD device 

• Incomplete endothelialization of an Amplatzer
septal occluder(ASO) device followed by 
meningitis and late acute bacterial endocarditis 

Cardiol Young 2016;26:808-10

• Late bacterial endocarditis and abscess 
formation after implantation of an Amplatzer
septal occluder device 

Circulation 2015;131:e536-e538



• 37-year-old man
• Fever, Janeway lesions
• ASD device closure four 

years ago
• Periodontal scaling 

without IE prophylaxis 
before 1 month

• Methicillin-sensitive 
Staphylococcus aureus on 
blood culture

• A, B 2.1 x 1.4 cm nonmobile
hyperechogenic mass 
attached to the right atrial 
side of ASO -> aortic root 
abscess

• C, D 1.6cm length elongated 
hypermobile echogenic 
material to the left atrial side 
of the device



• Treatment: removal of the ASD through a right atrial approach
repair of inflamed and partially ruptured noncoronary sinus

• A arrow : abscess pockets and necrotic debris around the device rim
• B The removed ASO -> incomplete endothelialization on the left atrial 

surface of the metallic mesh 
• 6 weeks of antibiotics after surgery with nafcillin + rifampin + gentamicin



Case reports of IE with 
VSD device 

• Endocarditis after closure of ventricular septal defect 
by transcatheter device

Pediatrics 2006;117:e1256-8

• Complication associated with transcatheter closure of 
perimembranous ventricular septal defects 
– 210 patients using the Amplazter PmVSD between 2005 and 

2006

– One case of infectious endocarditis 

– 7 months after the initial procedures 

– Fever, new systolic murmur

– A vegetation on color Doppler 

– Surgical removal 

Catheter Cardiovasc Inverv 2008;71:559-563



• 7 months after the initial procedure 
• Fever, palpitation, tachypnea, murmur
• No splinter hemorrhage or Roth’s spots
• A 18x 8 mm vegetation on the mitral valve 

on color Doppler 
• Blood culture negative 
• Surgical removal after antibiotics for 2 weeks
• Vegetations on the MV and AV on surgical 

finding



Case report of IE with 
PDA device 

• Residual shunt after ductus arteriosus occluder
implantation complicated by late endocarditis 
– 20-year-old woman

– PDA closure with a Rashkind occluder at 4 years of age 

– A small residual shunt at 6 month follow-up 

– Dental procedure with IE prophylaxis before 4 months 

– Streptococcus acidominimus

– 5 x 8mm vegetation on the left pulmonary artery with 
attachment to the Rashkind occluder

– Another vegetation on the main pulmonary artery along the 
persistent left-to-right shunt

– Antibiotics and surgical removal 

Circulation;2012;125:840-2





Transcatheter pulmonary valve

• Bloodstream infection(BSI) occurring in patients with 
percutaneously implanted bioprosthetic pulmonary 
valve - a single-center experience 
– 147 patients between 2007 and 2012

– During a median follow up of 19 months, 14 patients -> BSI

– 4 (2.7%) patients had Melody valve endocarditis 

– 2 patients died (Staphylococcus aureus)

– The median procedure to infection time: 15 months 

– Male, previous endocarditis, in situ stents, outflow tract 
irregularity

Circ Cardiovasc Interv 2013;6:301-310



Change of the epidemiology of 
infectious endocarditis (IE)

• Decreased mortality d/t antibiotics, early defection, 
surgical management, advances in postoperative care 

• Bacterial species from viridans streptococci -> 
staphylococci 

• Underlying condition from unoperated congenital 
heart disease(CHD) and rheumatic heart disease(RHD) 
to postoperative CHD and no heart disease with 
intravascular cannulae

• IE and CHD treated nonoperatively remains a concern



Thank you for attention!


