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Endocarditis: still a deadly disease!!

Lalani T- JAMA 2013
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Endocarditis: still a deadly disease!!

Thuny F, Habib G . Lancet 2012;10;379:965-75

Meta-analysis from 24 studies including 8539 patients
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INTRODUCTION

Influence of therapy

—-— Thuny F, Grisoli D, Collart F, Habib G, Raoult D. Lancet 2012;10;379:965-75;
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Endocarditis: still a deadly disease!!

Thuny F, Habib G . Lancet 2012;10;379:965-75

Meta-analysis from 24 studies including 8539 patients
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Impact of surgery on mortality

+» 513 patients with complicated IE Vikram- JAMA 2003 ; 290 : 3207

+ 230 (40%) surgical therapy
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Impact of surgery on mortality

Bannay A et al. Eur Heart J 2011;32:2003-2015

+ 449 patients with left-sided IE
+ 240 (53%) surgical therapy
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Surgery in IE : Euro Heart Survey

Tornos P — Heart 2005 ; 91 : 571-5

100 - Surgery performed

80 | Medical therapy only
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10 | Reasons for surgery

20 | + CHF: 65%

. - persistent sepsis: 45%
_ - embolism: 20%
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Impact of surgery on mortality

Vikram- JAMA 2003 ; 290 : 3207

+ 513 patients with complicated IE, 230 (40%) surgical therapy
+» 6 month mortality
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Impact of surgery on mortality

Kiefer T- JAMA 2011 ; 306 : 2239-47

+ 1359 patients with IE and CHF , 839 (62%) surgical therapy
+ in-hospital mortality = 20.6% vs 44.8%
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Is surgery beneficial ?
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Is surger
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Is surger

1. In which patient is early surgery necessary ?

2. What is the optimal timing for surgery ?
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@ European Heart Journal ESC GUlDEL'NES
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@)t Guidelines on the prevention, diagnosis,
and treatment of infective endocarditis
(new version 2009)

Chairperson ESC Staff:

Prof. Gilbert Habib 1. Keith McGregor, Sophia Antipolis, France
Service de Cardiologie 2. Veronica Dean, Sophia Antipolis, France
C.H.U. la Timone, Bd Jean Moulin 3. Catherine Després, Sophia Antipolis, France

13005 Marseille - France

Task Force Members
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3. John Lekakis, Athens (Greece) 11. Ulf Johan Thilen, Lund (Sweden)

4. Maria Lengyel, Budapest (Hungary) 12. Franck Thuny, Marseille (France)

5. Philippe Moreillon, Lausanne (Switzerland) 13. Pilar Tornos, Barcelona (Spain)

6. Anton Moritz, Frankfurt (Germany) 14. Isidre Vilacosta, Madrid (Spain)

7. Ludwig Miiller, Innsbruck (Austria) 15. Jose Luis Zamorano Madrid (Spain)

8. Christoph K. Naber, Essen (Germany)
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Guidelines on the prevention, diagnosis,
and treatment of infective endocarditis 2009
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European Heart Journal (2009) 30:2369-2413 Chairperson Gilbert Habib

Recommendations: Indications for surgery Timing* Class* Level®

A - HEART FAILURE

Aortic or mitral |E with severe acute regurgitation or valve obstruction causing refractory Emergency I B
pulmonary oedema or cardiogenic shock

Aortic or mitral |IE with fistula into a cardiac chamber or pericardium causing refractory Emergency | B
pulmonary oedema or shock

Aortic or mitral |E with severe acute regurgitation or valve obstruction and persisting heart Urgent I B
failure or echocardiographic signs of poor haemedynamic tolerance (early mitral closure or
pulmonary hypertension)

Aortic or mitral |E with severe regurgitation and no HF Elective lla B
B - UNCONTROLLED INFECTION

Locally uncentrolled infection (abscess, false aneurysm, fistula, enlarging vegetation) Urgent I B
Persisting fever and positive blood cultures > 7-10 days Urgent | B
Infection caused by fungi or multiresistant organisms Urgent/elective I B
C - PREVENTION OF EMBOLISM

Aortic or mitral IE with large vegetations (> 10 mm) following one or more embolic episodes Urgent I B

despite appropriate antibiotic therapy

Aortic or mitral IE with large vegetations (> 10 mm) and other predictors of complicated course Urgent | I
(heart failure, persistent infection, abscess)

Isolated very large vegetations (> 15 mm)? Urgent llb C

EUROPEAN

www.escardio.org/guidelines SOCIETY OF
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Guidelines on the prevention, diagnosis,
and treatment of infective endocarditis 2009

SOCIETY OF
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European Heart Journal (2009) 30:2369-2413 ‘

Recommendations: Indications for surgery Timing* Class* Level®

Chairperson Gilbert Habib

A - HEART FAILURE

Aortic or mitral |E with severe acute regurgitation or valve obstruction causing refractory Emergency I B
pulmonary oedema or cardiogenic shock

Aortic or mitral |IE with fistula into a cardiac chamber or pericardium causing refractory Emergency | B
pulmonary oedema or shock

Aortic or mitral |E with severe acute regurgitation or valve obstruction and persisting heart Urgent I B
failure or echocardiographic signs of poor haemedynamic tolerance (early mitral closure or
pulmonary hypertension)

Aortic or mitral |E with severe regurgitation and no HF Elective lla B
B - UNCONTROLLED INFECTION

Locally uncentrolled infection (abscess, false aneurysm, fistula, enlarging vegetation) Urgent I B
Persisting fever and positive blood cultures > 7-10 days Urgent | B
Infection caused by fungi or multiresistant organisms Urgent/elective I B
C - PREVENTION OF EMBOLISM

Aortic or mitral IE with large vegetations (> 10 mm) following one or more embolic episodes Urgent I B

despite appropriate antibiotic therapy

Aortic or mitral IE with large vegetations (> 10 mm) and other predictors of complicated course Urgent | I
(heart failure, persistent infection, abscess)

Isolated very large vegetations (> 15 mm)? Urgent llb C
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Emergency surgery ?

Emergency surgery (within 24h)

4 days 1 Week 1 month
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Urgent surgery ?

Urgent surgery (within few days)

4 days 1 Week 1 month
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Early surgery ?

Elective surgery (after 2 weeks)

5
FACULTE DE MEDECINE %@%
DE MARSEILLE (



1. Is early surgery necessary ?

2. What is the optimal timing for surgery ?
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Patient 1: Heart failure

History of the disease

COUCHE

+ 52 year-old man,

» fever and lombalgia

» no previous known cardiac disease
- weight loss

Clinical examination

+» severe CHF

+ fever = 38°5

» aortic diastolic murmur 3/6

» arterial pressure: 90 / 40 mmHg

Blood cultures:
streptococcus gallolyticus (group D)
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PHILIPS
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Guidelines on the prevention, diagnosis,
EyROreaN and treatment of infective endocarditis 2009

CARDIOLOGY®

European Heart Journal (2009) 30:2369-2413 ‘

Recommendations: Indications for surgery Timing* Class* Level®

Chairperson  Gilbert Habib

A - HEART FAILURE

Aortic or mitral |E with severe acute regurgitation or valve obstruction causing refractory Emergency I B
pulmonary oedema or cardiogenic shock

Aortic or mitral |IE with fistula into a cardiac chamber or pericardium causing refractory Emergency | B
pulmonary oedema or shock

Aortic or mitral |E with severe acute regurgitation or valve obstruction and persisting heart Urgent I B
failure or echocardiographic signs of poor haemedynamic tolerance (early mitral closure or
pulmonary hypertension)

Aortic or mitral |E with severe regurgitation and no HF Elective lla B
B - UNCONTROLLED INFECTION

Locally uncentrolled infection (abscess, false aneurysm, fistula, enlarging vegetation) Urgent I B
Persisting fever and positive blood cultures > 7-10 days Urgent | B
Infection caused by fungi or multiresistant organisms Urgent/elective I B
C - PREVENTION OF EMBOLISM

Aortic or mitral IE with large vegetations (> 10 mm) following one or more embolic episodes Urgent I B

despite appropriate antibiotic therapy

Aortic or mitral IE with large vegetations (> 10 mm) and other predictors of complicated course Urgent | I
(heart failure, persistent infection, abscess)

Isolated very large vegetations (> 15 mm)? Urgent llb C
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Indication 1: heart failure

Recommendations: Indications for surgery

A - HEART FAILURE

Aortic or mitral IE with severe acute regurgitation or valve obstruction causing refractory Emergency | B
pulmonary oedema or cardiogenic shock

Aortic or mitral IE with fistula into a cardiac chamber or pericardium causing refractory Emergency | B
pulmonary cedema or shock

Aortic or mitral IE with severe acute regurgitation or valve obstruction and persisting heart Urgent | B
failure or echocardiographic signs of poor haemedynamic tolerance (early mitral closure or

pulmonary hypertension)

Aortic or mitral |E with severe regurgitation and no HF Elective lla B

www.escardio.org/EAE

EUROPEAN
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Indication 1: heart failure

Recommendations: Indications for surgery

A - HEART FAILURE

Timing* Class® Level®

Aortic or mitral |[E with severe acute regurgitation or valve obstruction causing refractory Emergency | B
pulmonary oedema or cardiogenic shock

Acortic or mitral IE with fistula into a cardiac chamber or pericardium causing refractory Emergency | B
pulmonary oedema or shock

Aortic or mitral |[E with severe acute regurgitation or valve obstruction and persisting heart Urgent | B
failure or echocardiographic signs of poor haemodynamic tolerance (early mitral closure or

pulmonary hypertension)

Aortic or mitral |[E with severe regurgitation and no HF Elective lla B
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Indication 2: uncontrolled infection

Recommendations: Indications for surgery

B - UNCONTROLLED INFECTION

Locally uncontrolled infection (abscess, false aneurysm, fistula, enlarging vegetation) Urgent | B
Persisting fever and positive blood cultures > 7-10 days Urgent | B
Infection caused by fungi or multiresistant organisms Urgent/elective | B
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Patient 1: abscess + CHF

Is early surgery necessary ?
YES

@ severe valve destruction

@ heart failure

@ abscess
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Patient 2: large vegetation

History of the disease

+ 52 year-old woman,

» march 2009 : fever and lombalgia
» diagnosis of spondylitis

» no previous known cardiac disease

Clinical examination

. no sign of CHF Blood cultures:
. fever = 38°5

» mitral systolic murmur 2/6
- arterial pressure: 120 / 70 mmHg

streptococcus gallolyticus
(group D)
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Case report

Laboratory data “‘f‘“ﬂﬂw AMJM
+«h lobin: 8.5 g/ dl
* warﬁrtzol?lc())oéncellcgunt: 11,000 / mms3 H H HHF MM
» sedimentation rate: 60 mm

[LFHﬁHM R

. CRP =136 mg/l
hd Creatinin - 60 mg uto 25mm/s 10mm/mU SAD OHZ 0, 08-35Hz 126/min
N

Blood cultures:

streptococcus bovis (group D)
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Patient 2
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T-scan imaging
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T-scan imaging

'ABOEUF, LAURENCE Ref - HABIB GIL

756 -
12/1957, F, 52Y Cl;e:
0029001621 g

5/2009 -
320.34
A 41

11

191~
L9

EACVI curgeean FACULTE DE MEDECINE
TEET Roloors DE MARSEILLE




Patient 2: summary

JPEG CR 19:1

04/06/2009 10:23:40 ITm0.1 lha v.o
X7-2t/IOPTIMAL ETO

@ No heart failure
@ Asymptomatic splenic embolism

@ I[solated large (26 mm) vegetation

T PAT: 37.0C
T ETO: 38.3C
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Embolic events in IE

—

06/06/2009 15:52:17 ITm0.1 IM 0.5

1. are frequent and severe K7 200PTIWAL £70
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2. are related to the
vegetation size

3. occur early in the
course of IE
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TEE and embolic risk

: . Di Salvo - JACC —2001; 37 : 1069-76
178 patients, definite IE oo

With embolism
silent embolism

clinical embolism

Without embolism
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TEE and embolic risk

% embolic events

Di Salvo - JACC - 2001; 3

9 - 178 patients, definite IE 30/43

absent <10 mm 10 - 15 mm > 15 mm

7 :1069-76
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Embolic risk under therapy

F Thuny - Circulation 2005 : 112:69-75

% new embolic events

384 IE , multicentre European study
131 (34%) EE, 28 (7.3%) EE under therapy
20 (71.4%) during the first 15 days

1.0- <15 mm
0.8 L=15 mm 8429
25
e L =15 mm A9 +49%
20 | 26/190 = 0.6
5 p=000 > 15 mm
10 2/194 0.47
5,
N 0.2+
<10 mm >10 mm
0.0 I | | |
0 100 200 300 400

Time (days)
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Embolic risk under therapy

Steckelberg - Ann Int Med 1991

e

—
n

Embolic rate/1,000 pt-days
o S

=)

=—0— Definite vegetations
—&— All patients
—— Absent vegetations

@ 207 IE

@ 13 % embolic events

Week of antimicrobial therapy

» 13/1000 pt/d during the 15t week
» 1.2/1000 pt/dﬁfte{ﬁhe 2nd week
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embolic risk in 2014

Hubert S- J Am Coll Cardiol 2013;62:1384-92

1,022 Medical Records of Definite
Infective Endocarditis According to

the Modified Duke Criteria

135 Episodes Involving
Only Pacemaker or

Defibnllator leads

40 Recurrent Episodes
Occurring in
Patients Already
Included

Total Cohort
n=857

Development Cohort ‘ ‘

n=565

Validation Cohort
n=282
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The embolic risk in 2014

Hubert S- J Am Coll Cardiol 2013;62:1384-92

50 |
o @ 6-month cumulative incidence of new EEs: 8.5%
2 40 |
5 @ Incidence of EEs highest during the first two weeks
T 4 following the initiation of antibiotic therapy
o
g S + 44.9 EEs per 1000 patient-weeks the first week
E + 21.3 EEs per 1000 patient-weeks the second week
é 10 4
L

O —

T
0O 2 4 6 8 10 12 14 16 18 20 22 24

Week of antibiotic Therapy
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Can we predict the embolic risk ?

Hubert S- J Am Coll Cardiol 2013;62:1384-92

Univariate Multivariate Analysis
Analysis
P Value Hazard Ratio 95% CI

Age 0.15 1.01 (0.99-1.03)
Diabetes 0.05 1.29 (0.60-2.77)
Previous EE 0.04 1.39 (0.73-2.64)
Atrial fibrillation 0.07 1.66 (0.81-3.39)
Mitral localization 0.18 1.09 (0.59-2.01)
Vegetation*

<10 mm 0.35 1.27 (0.24-6.73)

> 10 mm 0.02 4.50 (1.06-19.07)
Oral streptococci 0.20 0.64 (0.25-1.63)
Staphylococcus aureus 0.07 1.64 (0.77-3.50)
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Can we predict the embolic risk ?

Hubert S- J Am Coll Cardiol 2013;62:1384-92

Univariate Multivariate Analysis
Analysis
P Value Hazard Ratio 95% CI

Age 0.15 1.01 (0.99-1.03)
Diabetes 0.05 1.29 (0.60-2.77)
Previous EE 0.04 1.39 (0.73-2.64)
Atrial fibrillation 0.07 1.66 (0.81-3.39)
Mitral localization 0.18 1.09 (0.59-2.01)
Vegetation*

<10 mm 0.35

> 10 mm 0.02 < 4.50 (1.06—19.07; >
Oral streptococci 0.20 0.64 (0.25-1.63)
Staphylococcus aureus 0.07 1.64 (0.77-3.50)
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Can we predict the embolic risk ?

Hubert S- J Am Coll Cardiol 2013;62:1384-92

Univariate Multivariate Analysis
Analysis
P Value Hazard Ratio 95% CI

Age 0.15 1.01 (0.99-1.03)
Diabetes 0.05 1.29 (0.60-2.77)
Previous EE 0.04 1.39 (0.73-2.64)
Atrial fibrillation 0.07 1.66 (0.81-3.39)
Mitral localization 0.18 1.09 (0.59-2.01)
Vegetation*

<10 mm 0.35 1.27 (0.24-6.73)

> 10 mm 0.02 4.50 (1.06-19.07)
Oral streptococci 0.20 0.64 (0.25-1.63)
Staphylococcus aureus 0.07 1.64 (0.77-3.50)
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Can we predict the risk of stroke?

Garcia-Cabrera E Circulation. 2013;127:2272-84

Q 1345 consecutive episodes of left-sided infective endocarditis from 8 centers in Spain
Q 340 neurological events.
Q factors associated with neurological events
vegetation size 23 cm (hazard ratio [HR] 1.91
Staphylococcus aureus HR 2.47
mitral valve involvement HR 1.29
anticoagulant therapy HR 1.31
B }g B Encephalitis/Meningitis
};‘) N\ K Ischemic complications
g \ O Hemorrhagic complications
% I \
3 N\
L .
RN N
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treatment
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Can we predict the risk of stroke?

Garcia-Cabrera E Circulation. 2013;127:2272-84

Q the majority of ischemic strokes occurred during the first week of ATB therapy
@ very large (> 3 cm) vegetations are associated with high embolic risk (20%)
even after the first week

@ Encephalitis/Meningitis
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Embolic risk under therapy

The risk of new embolism

1. Dramatically decreases after initiation of ATB

2. Is still high during the first 2 weeks of ATB

3. Is related to the size and mobility of the vegetation

4. Is also related to other than echocardiographic factors

5. Can be reduced by very early surgery ?
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Can we prevent embolic events?

@ Early diagnosis

@ Early initiation of antibiotic therapy

¢ Early surgery

W @ g
FACULTE DE MEDECINE ' ﬁ%

CARDIOVASCULAR SOCIETY OF
J RSN CARDIOLOGY®



The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Early Surgery versus Conventional Treatment
for Infective Endocarditis

Duk-Hyun Kang, M.D., Ph.D., Yong-Jin Kim, M.D,, Ph.D.,
Sung-Han Kim, M.D., Ph.D., Byung Joo Sun, M.D., Dae-Hee Kim M.D., Ph.D.,
Sung-Cheol Yun, Ph.D,, Jong-Min Song, M.D., Ph.D.,

Suk Jung Choo, M.D., Ph.D., Cheol-Hyun Chung, M.D., Ph.D.,
Jae-Kwan Song, M.D., Ph.D., Jae-Won Lee, M.D., Ph.D,,
and Dae-Won Sohn, M.D., Ph.D.
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Embolic risk under therapy

Kang DH - N Eng J Med 2012: 366:2466-73
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Embolic risk under therapy

Kang DH - N Eng J Med 2012: 366:2466-73

Surgery performed within 48h
after randomization !!!
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Indication 3: embolic events

Recommendations: Indications for surgery Timing*

C - PREVENTION OF EMBOLISM

Aortic or mitral [E with large vegetations (> 10 mm) following one or more embolic episodes Urgent I B
despite appropriate antibiotic therapy

Aortic or mitral IE with large vegetations (> 10 mm) and other predictors of complicated course Urgent I C
(heart failure, persistent infection, abscess)

Isolated very large vegetations (> 15 mm)* Urgent b C

* Surgery may be preferred if procedure preserving the native valve is feasible
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Indication 3: embolic events

Recommendations: Indications for surgery Timan. 7%

C - PREVENTION OF EMBOLISM

Aortic or mitral [E with large vegetations (> 10 mm) following one or more embolic episodes Urgent I B
despite appropriate antibiotic therapy

Aortic or mitral IE with large vegetations (> 10 mm) and other predictors of complicated course Urgent I C
(heart failure, persistent infection, abscess)

Isolated very large vegetations (> 15 mm)® Urgent b C

* Surgery may be preferred if procedure preserving the native valve iw
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Decision: urgent surgery

ATB (amoxicillin 12g 1V / day + gentamycin 3 mg/kg/day)

@ previous embolism

@ high embolic risk

@ high probability of valve repair

l

Urgent surgery planned
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Peroperative TEE

PHILIPS 06/06/2009 15:52:17 ITm0.1 IM 0.5 PHILIPS

06/06/2009 15:58:44 ITm0.3 IM 0.5
X7-2tIOPTIMAL ETO

X7-2tIOPTIMAL ETO
Cl 35Hz

Cl 12Hz
8 1em 5.4cm

c3
3D Live
3D 20% s
3D 40dB

Rés

T PAT: 37.0C
TETO: 38.9C
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Peroperative TEE

PHILIPS 06/06/2009 15:58:44 ITm0.3 IM 0.5

X7-2t/IOPTIMAL ETO
Cl 12Hz c3
5.4cm

3D Live o 5
3D 20% T
3D 40dB

Rés

T PAT: 37.0C
T ETO: 39.2C
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toperative TEE

PHILIPS 24/06/2009 06:50:33 ITm0.2 Ihw'G.s" '

X7-2t/IOPTIMAL ETO

PHILIPS 06/06/2009 17:20:42 ITm0.3 IM 0.5
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Conclusion: embolic risk in IE

the risk of embolism

1. Is very high in IE (1/3 patients overall)

2. Dramatically decreases after initiation of ATB

3. Is still high during the first 2 weeks of ATB

4. Is related to the size and mobility of the vegetation

5. Needs an early (surgical) decision by a multidisciplinary team
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Timing of surgery in IE

534 patients, definite IE

Early surgery

Medical therapy

AAAAAAAAAAAA

Thuny F, Habib G, EHJ 2009
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Timing of surgery in IE

534 patients, definite IE Thuny F, Habib G, EHJ 2009

Early surgery

< 7 days
‘ 196
(67 %) ‘
Medical therapy
> 7 days
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Timing of surgery in IE

Thuny F, Habib G, Eur Heart J 2011

<1°* week >1* week P
surgery group surgery group Value
(n=93) (n=196)
6é-month mortality 14 (15) 23 (12) 0.47
Relapses g (8) 4 (2) 0.02
Postop valv dysfunction T(T) 3(2) 0.02

@ similar 6-month mortality
@ more frequent relapse ?
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Timing of surgery in IE

Thuny F, Habib G, Eur Heart J 2011

The benefit of surgical therapy was the highest in
patients with the most severe and complicated IE

40+
B 1ot wock surgery P=0.03
33
307 27
291 operated - e > 2 indications of surgery
consecutive £ . in 75% of pts
patients g 207
£ * S.aureus
E 13 13
10 11  Larger vegetations
10
5 5]
0
0 o1 02 03 04 05

From Q1 to QS5,
ratients 56 2 48 1 37 20 34 24 21 38

stk Ppropensity to undergo very early surgery
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Conclusion: infective endocarditis

1. decision to operate is difficult, timing of
surgery is even more

2. need for an early prognostic assessment
. hemodynamic risk

. infectious risk

» embolic risk

decision adapted to the individual patient
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