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Endocarditis: a changing disease

¢ new high-risk subgroups

» IVDA

» elderly

» intracardiac devices

» nosocomial diseases

» hemodialysis

» congenital heart disease

¢ new imaging techniques

o new therapeutic strategies
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Treatment guidelines

1. The “Endocarditis Team”
2. When to operate?
3. Specific situations

4.  The EURO-ENDO registry
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The multidisciplinary endocarditis team
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The multidisciplinary endocarditis team

Dramatic Reduction in Infective
Endocarditis—Related Mortality
With a Management-Based Approach

Elisabeth Botelho-Nevers, MD; Franck Thuny, MD; Jean Paul Casalta, MD;
Hervé Richet, MD, PhDY;, Frédérique Gouriet, MD, PhD; Frédéric Collart, MD;
Alberto Riberi, MD:; Gilbert Habib, MD; Didier Raoult, MD, PhD

Bothelo-Nevers E . Arch Int Med 2009
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The management of IE by a multidisciplinary T MR

medical-surgical team using a standardized
protocol to treat IE was associated with a

Survival, %

significant decrease in mortality 0] oo 1 (191201 |
***** Period 2 (2002-2006)
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The « Endocarditis team »

¢ Characteristics of the reference centre

1. Immediate access to diagnostic procedures should be possible, including TTE, TOE, multislice

CT, MRI, and nuclear imaging.

2. Immediate access to cardiac surgery should be possible during the early stage of the disease,

particularly in case of complicated IE

3. Several specialists should be present on site (the “Endocarditis Team”), including at least cardiac
surgeons, cardiologists, anaesthesiologists, ID specialists, microbiologists and, when available,
specialists in valve diseases, CHD, pacemaker extraction, echocardiography and other cardiac
imaging techniques, neurologists, and facilities for neurosurgery and interventional

neuroradiology.
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The « Endocarditis team »

Recommendations Class Level

Patients with complicated IE should be evaluated and managed at an early stage in a
reference centre, with immediate surgical facilities and the presence of a multidisciplinary
“Endocarditis Team”, including an ID specialist, a microbiologist, a cardiologist, imaging
specialists, a cardiac surgeon, and if needed a specialist in CHD.

lla B

For patients with non-complicated IE managed in a non-reference centre, early and
regular communication with the reference centre and, when needed, with visit to the lla B
reference centre, should be made.
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Multimodality imaging in IE

TOE PET CT Cardiac CT
Morphology Inflammation / Perivalvular lesions
infection
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1ISFDG-PET-CT in endocarditis
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1ISFDG-PET-CT in endocarditis

Saby L, Thuny F, Habib G - J Am Coll Cardiol. 2013; 11;61:2374-82
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PET/CT as a novel major criterion
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ESC 2015 algorithm for diagnosis of IE

Clinical suspicion of IE

Modified Duke criteria (Li)

L L v L
. Possible/rejected IE but Rejected IE
Definite IE high suspicion Low suspicion

Native Prosthetic
valve valve

1 - Repeat echo 1 - Repeat echo (TTE + TOE)/microbiology

(TTE + TOE)/microbiology 2 - 18F-FDG PET/CT or Leucocytes labeled SPECT/CT
2 - Imaging for embolic events 3 - Cardiac CT
3 - Cardiac CT 4 - Imaging for embolic events

!

ESC 2015 modified diagnostic criteria —l

! :

Definite IE Possible IE Rejected IE
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ESC 2015 algorithm for diagnosis of IE

Clinical suspicion of IE

Modified Duke criteria (Li)

L L L L
.. Possible/rejected IE but Rejected IE
Definite IE high suspicion Low suspicion

Native Prosthetic
valve valve
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1 - Repeat echo 1 - Repeat echo (TTE + TOE)/microbiology
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2 - Imaging for embolic events 3 - Cardiac CT
3 - Cardiac CT 4 - Imaging for embolic events
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ESC 2015 algorithm for diagnosis of IE

Clinical suspicion of IE

Modified Duke criteria (Li)

v

Definite IE

4 L
Possible/rejected IE but
high suspicion
+ +

v

Rejected IE
Low suspicion

Native Prosthetic
valve valve
{ 3

1 - Repeat echo

(TTE + TOE)/microbiolo
2 - Imaging for embolic eveRts
3 - Cardiac CT

l
!

Definite IE

ESC 2015 modified diagnostic criteria

Possible IE

1 - Repeat echo (TTE + TOE)/microbiology
2 - 18F-FDG PET/CT or Leucocytes labeled SPECT/CT

3 - Cardiac CT
4 - Imaging for embolic events

-

Rejected IE

v
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Surgery in IE : Euro Heart Survey

Tornos P — Heart 2005 ; 91 : 571-5
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Surgery performed

Medical therapy only

Reasons for surgery

- CHF: 65%
» persistent sepsis: 45%
- embolism: 20%

PVE
n=41
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Indications and timing of surgery / ESC 2015

s

Indications for surgery
1. Heart Failure
Aortic or mitral NVE or PVE with severe acute regurgitation, obstruction or fistula

Timing Class | Level

causing refractory pulmonary oedema or cardiogenic shock. Emergency
Aortic or mitral NVE or PVE vyith sev.ere'regurgitation or obstruction causing Urgent
symptoms of HF or echocardiographic signs of poor haemodynamic tolerance.

2. Uncontrolled infection

Locally uncontrolled infection (abscess, false aneurysm, fistula, enlarging Urgent

vegetation).

Infection caused by fungi or multiresistant organisms.

Urgent/elective

Persisting positive blood cultures despite appropriate antibiotic therapy and
adequate control of septic metastatic foci.

Urgent

PVE caused by staphylococci or non-HACEK Gram negative bacteria.

3. Prevention of embolism
Aortic or mitral NVE or PVE with persistent vegetations >10 mm after one or more

Urgent/elective

embolic episode despite appropriate antibiotic therapy. Urgent
Aortic or mitral NVE with vegetations >10 mm, associated with severe valve Urgent
stenosis or regurgitation, and low operative risk. 9

Aortic or mitral NVE or PVE with isolated very large vegetations (=30 mm). Urgent
Aortic or mitral NVE or PVE with isolated large vegetations (>15 mm) and no other Urgent

indication for surgery.

.
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ACC - AHA guidelines 2014 update 2017 (valvular disease)

LT
Definite or probable IE
| Class ITb
\ / /
Antibiotic Rx TR aLA/ Socantine Y EA Evaluate for need and PacerICD
ae anticoagulation B
[11) timing of surgery present
- (ITa) s
Valve dysfunction
causing HF ™ . Infection of leads
Large mq‘nﬂe or device pocket
= vegetation
Resistant organism (native valve) i
S. aureus, fongt) |
{ fungi) NO
l YES
Fecurrent emboli and
Heart block or abscess < persistent vegetations
despite appropriate
antibiotic Rx \
Persistent infection Resistant organism Valve surgery
(S. aureus, fungi) for IE
Relapsing PVE
\ - . s B \ = \ \ % = - =
ww S‘IW Early Surgery | | Early Surgery Remove Hardware ' Early
o | | o | (Ia) (ITh) ) @

Learn. Advance. Heal. Hear_t )
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ACC - AHA guidelines 2014 update 2017 (valvular disease)

LT
Definite or probable IE
| Class ITb
\ / /
Antibiotic Rx Tempararily Siscantsys Evaluate for need and PacerICD

R anfticoagun e
m pming of SUrgery pl’ESEIH

Valve dysfunction

causing HF - Infection of leads
Large mq‘nﬂe or device pocket
vegetation
Resistant organism (native valve) i
3. qureus, 1
{ fungi) NO
l YES
Fecurrent emboli and
Heart block or abscess persistent vegetations
despite appropriate
antibiotic Rx \
Persistent infection Resistant organism Valve surgery
(S. aureus, fungi) for IE
Relapsing PVE
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Indication 1: heart failure

Indications for surgery Timing Class Level

1. Heart Failure

Aortic or mitral NVE or PVE with severe acute regurgitation, obstruction or fistula causing

refractory pulmonary oedema or cardiogenic shock. Emergency I B

Aortic or mitral NVE or PVE with severe regurgitation or obstruction causing symptoms of

HF or echocardiographic signs of poor haemodynamic tolerance. Urgent I B

Cl 28Hz
12em
xPlane
75%
75%
50dB

P Bas
Rés

American

Heart
Association:

Helping Cardiovascular Professionals
Learn. Advance. Heal.




Indication 2: uncontrolled infection

Indications for surgery Timing Class Level

2. Uncontrolled infection

Locally uncontrolled infection (abscess, false aneurysm, fistula, enlarging vegetation). Urgent 1 B

Infection caused by fungi or multiresistant organisms. Urgent/elective I -

Persisting positive blood cultures despite appropriate antibiotic therapy and adequate
control of septic metastatic foci.

Urgent lla B

13/08/2008 14:27:21  (Tm1.2 Ihus" " I 13/08/2008 142716 (Tm14 It 7

38081420080913 TEHIAdulte 38081420080913 T6H/Adulte
Cl 61Hz a Cl 19Hz
11em 11em
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Indication 3: embolic events

Indications for surgery Timing Class Level
3. Prevention of embolism
Aortic or mitral NVE or PVE with persistent vegetations >10 mm after one or more embolic

: : . s Urgent | B
episode despite appropriate antibiotic therapy.
Aortic or mitral NVE with vegetations >10 mm, associated with severe valve stenosis or

s ) . Urgent lla B

regurgitation, and low operative risk.
Aortic or mitral NVE or PVE with isolated very large vegetations (>30 mm). Urgent lla B
Aortic or mitral NVE or PVE with isolated large vegetations (>15 mm) and no other
e .. Urgent b
indication for surgery.

T PAT: 37.0C
T ETO: 38.9C

P
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Embolic events in infective endocarditis

1. are frequent and severe
2. are related to the vegetation size

3. occur early in the course of IE

06/06/2008 15:52:17 ITm0.1 IM 0.5
X7-2tIOPTIMAL ETO o 20 -
o 178 patients, definite [E 30/43 7 0~ Definite vegetations
801 ° —&— All patients
& 70 Q 5 ~&= Absent vegetations
S 60 8
> ]
2 50- T o0
2 401 %
£ 30 =
0 f—
£ 20 Z
@ a
a 10' E
N g _
o - = : w
absent <10mm 10-15mm > 15mm 1 2 3 >4
TS Week of antimicrobial therapy

Di Salvo - JACC 2001 Steckelberg - Ann Int Med 1991
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Risk of new embolism

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

50
@ 6-month cumulative incidence of new EEs: 8.5%
40 |
Q@ Incidence of EEs highest during the first two weeks
following the initiation of antibiotic therapy

2 = » 44.9 EEs per 1000 patient-weeks the first week

» 21.3 EEs per 1000 patient-weeks the second week
10 -

Embolic Events/ 1000 Patient Week

I
0 2 4 6 8 10 12 14 16 18 20 22 24
Week of antibiotic Therapy
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Indication 3: embolic events

Indications for surgery iming Class Level
3. Prevention of embolism

Aortic or mitral NVE or PVE with persistent vegetations >10 mm after one or more embolic Ureent | B
episode despite appropriate antibiotic therapy. € :

Aortic or mitral NVE with vegetations >10 mm, associated with severe valve stenosis or Urgent lla B
regurgitation, and low operative risk. g

Aortic or mitral NVE or PVE with isolated very large vegetations (>30 mm). ‘ Urgent lla B
Aortic or mitral NVE or PVE with isolated large vegetations (>15 mm) and no other Ureent b

indication for surgery. g

Ar=ZU0PTIMAL ETO

Do not delay
surgery !!!!

T PAT: 37.0C
T ETO: 39.2C
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Treatment guidelines
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1.

4.

The “Endocarditis Team”
When to operate?
Specific situations

The EURO-ENDO registry
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TAVI IE: The worst that can happen

Vikram- JAMA 2003 Lalani T- JAMA 2013 Amat-Santos IJ et al.
Circulation 2015
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Research

Reguiero A - JAMA 2017
JAMA | Original Investigation
Association Between Transcatheter Aortic Valve Replacement
and Subsequent Infective Endocarditis and In-Hospital Death

20006 patients between 2005-2015 e

250 IE il

incidence, 1.1%per person-year

median age, 80 years; 64%men =5 L_

Enterococci species and Staphylococcus :é: i e—

aureus the most frequent microorganisms X

(24.6% and 23.3%) 2”'

in-hospital mortality: 36% (90 deaths; 160 ; | | | |

SUI'ViVOI'S) G Ei;.\tu:untl'uu!-fter Irrfsl-ftwe Endoc ElrE'IiIlSE &

Surgery performed in 14.8% atrisk 247 s 5 22 2
T aeon
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Take-Home messages : Trt guidelines

1. A multidisciplinary approach is mandatory, including cardiologists, cardiac surgeons,
microbiologists, and specialists of infectious diseases.

2. New imaging tools exist, including nuclear imaging and cardiac CT, but experience is
needed and knowledge of the indications and limitations of each technique is
mandatory

3. Patients with complicated IE, i.e. endocarditis with HF, abscess, or embolic or
neurological complication or CHD, should be referred early and managed in a
reference centre with immediate surgical facilities

4.  Decision to operate is difficult and should be adapted to the individual patient

5. Registries are needed to assess if guidelines are applied and applicable !
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EURODbservational Research Programme

European Infective Endocarditis
(EURO ENDO) Registry

¢ Gilbert Habib, chairman of the registry
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Marseille, France
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