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by epidemiological surveys, most of which did not show an in-
creased incidence of IE due to oral streptococcl.”~** Their ap-
plication by patients should follow a shared decision-making
process. Future challenges are to gain a better understanding
of the mechanisms associated with valve infection, the
adaptation of prophylaxis to the ongoing epidemiclogical
changes and the performance of specific prospective surveys
on the incidence and characteristics of IE.

4, The ‘Endocarditis Team’

|E is a disease that needs a collaborative approach for the following
reasons:

» First, IE is not a single disease, but rather may present with very
different aspects depending on the first organ involved, the
underlying cardiac disease (if any), the microorganism involved,
the presence or absence of complications and the patient's char-
acteristics.” Mo single practitioner will be able to manage and
treat a patient in whom the main clinical symptoms might be car-
diac. rheumatological. infectious, neurological or other.

* Second, a very high level of expertise is needed from practitioners

from several specialties, including cardiologists, cardiac surgeons,

ID specialists, microbiologists, neurologists, neurosurgeons, ex-

perts in CHD and others. Echocardiography is known to have a

major importance in the diagnosis and management of IE. How-

ever, other imaging techniques, including magnetic resonance im-

aging (MRI), multislice computed tomography (MSCT), and

nuclear imaging, have also been shown to be useful for diagnosis,
follow-up and decision making in patients with IE."" Including all of
these specialists in the team is becoming increasingly important.

Finally, about half of the patients with IE undergo surgery during

the hospital course.” Early discussion with the surgical team is

important and is considered mandatory in all cases of compli-
cated |E [i.e. endocarditis with heart failure (HF), abscess or em-
bolic or neurclogical complications).

.

Therefore the presence of an Endocarditis Team is crucial. This
multidisciplinary approach has already been shown to be useful

2015 ESC Endocarditis Guidelines

Table 8 Characteristics of the ‘Endocarditis Team”

When to refer a patient with IE to an ‘Endocarditis Team'

in a reference centre

|. Patients with complicated |E (i.e. endocarditis with HF, abscess, or
embolic or neurclogical complication or CHD), should be referred
early and managed in a reference centre with immediate surgical
facilites.

1 Patients with non-complicated IE can be initially managed in a non-
reference centre, but with regular communication with the reference
centre, consultations with the multidiseiplinary 'Endocarditis Team', and,
when needed, with external visit to the reference centre.

Characteristics of the reference centre

|. Immediate access to diagnostic procedures should be possible,
ineluding 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 (HF
abscess, large vegetation, neurclogical, and embelic complications).

3. Several specialists should be present on site (the 'Endocarditls Team),
including at least cardiac surgeons, cardiologists, anaesthesiologists, ID
specidlists, microbiologists and, when available, specialists in valve
diseases, CHD, pacemaker extraction, echocardiography and other
ardiac imaging techniques, neurclogists, and facilides for
neurosurgery and interventional neuroradiology .

Role of the ‘Endocarditis Team®

|. The ‘Endocarditls Team' should have meetings on a regular basis in
worder to discuss cases, take surgical decisions, and define the type of
Tollow-up.

1 The ‘Endocarditis Team' chooses the type, duration, and mode of
follow wp of antiblotic therapy, according to a standardized protocol,
Tollowing the current guldelines.

3. The "Endocarditis Team' should participate in national or international
registries, publicly report the mortality and morbidity of their centre,
and be involved in a quality improvernent programme, as well as in a
patient education programme.

4. The follow-up should be organized on an outpatient visit basis at a
frequency depending on the patients dlinical status (ideally ac . 3,
6,and 12 months afeer hospital discharge, since the majority of events
‘oceur during this periad™).

CHD = Congenital heart disease: CT = computed tomography: HF = heart
failure; ID = Infectious disease; |E = infective endocarditis; MRl = magnetic
resonance imaging; TOE = transoesaphageal echocardiography; TTE =
transthoracic echocardiography.
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The value of an “Endocarditis Team”

Piroze M. Davierwala, Mateo Marin-Cuartas, Martin Misfeld, Michael A. Borger

University Clinic for Cardiac Surgery, Leipzig Heart Center, Leipzig, Germany
Correspondence to: Dr. Piroze M. Davierwala. Lead Senior Consultant, University Clinic for Cardiac Surgery, Leipzig Heart Center, Struempellstrasse

39, 04289 Leipzig, Germany. Email: pirarm@hotmail.com.

Bothelo-Nevers et al.

- 1-Jahres Sterblichkeit minus 50% (18.2% = 8.2%)

- Weniger Nierenversagen und embolische Ereignisse
Chirillo et al.

- Reduktion KH-Sterblichkeit (28% =2 13%)

- Reduktion 3-Jahres Sterblichkeit (34% = 16%)

- Weniger Nierenversagen, weniger Kultur-neg Endokarditis

Ann Cardiothorac Surg 2019;8(6):621-629
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= Patientenversorgung

i ER-V - Team aus klinischen Experten

I ' p - Individ. Patientenbetreuung (Diagnostik - Management - Nachsorge)
| *{ - 24/7 Ansprechpartner fur Zuweiser

Aus-/Weiterbildung
- Studenten

- Kollegen unterschiedlicher Disziplinen, ambulant und stationar

Forschung
- 2004 - 2015 ESC/AHA Guidelines

- Zunahme der Empfehlungen 6.8fach (37 - 253)
- Abnahme der Evidenz: Level A n=7 (20%) = n=4 (1.6%),
Level C n=11 (31%) =2 n=134 (53%)

Ostergaard L et al., American Heart Journal, Volume 193, Nov 2017
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Fall 1: 69 Jahre, mannlich

Woche 1
Woche 4
Woche 8

Woche 12

ICD Wechsel bei Batterieerschépfung

ICD-Tascheninfektion (VAC-Versorgung, S. aureus im Abstrich)

S. aureus Bakteriamie

« 10 Tage i.v. Flucloxacillin (9g/Taqg)

* 4 Wo Flucloxacillin 3x1g p.os

WA bei Fieber, Uberwarmung Knie-TEP seit 2 Wochen, erneut

S. aureus - Bakteriamie, Therapie mit Meropenem + Vancomycin
- Knie-TEP Infektion, TEE unauffallig
- Verlegung UKJ
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Fall 1: 69 Jahre, mannlich

- TEE unauffallig
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Fall 2: 62 Jahre, mannlich, ICD Trager

257 270
& 145
o
KH-Einweisung ; ; =~
(L 01.12.2021 o é Ki-Elnwelsung sett
KH-Einweisung 12.02. _
v 21.12.2021 @ 1CD-Explantation
oo . 05.04.2022
-_g [Pig/ Taz [Clarithromycin | [Linezolid [Pig/Taz
= ‘Meropenem)|| Vancomycin | |AzZithromycin
g Meropenem Meropenem
[Ceftriaxon/Cefpodoxim [Ciprofloxacin
Blut+Urinkultur Blutkultur Blutkultur
S. marcescens S. marcescens S. marcescens

Spondylodiszitis HWK
- PET-CT & TEE kein Hinweis fur CIED-Infektion

Urologie Nephrologie Pneumologie Endokarditis-Team
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FDG/PET - CT bei CIED Infektion

| LT A »
\ . -
| . . ’ *s -

- \ : ——p S
| ‘y Sensitivity 57% $8% :
s \ 8 _ = P - - b,

i "’ " -
i

Courtesy of: Hernandez-Meneses et al. J Nucl Med, 2022 (submitted), presented ECCMID 2022 Lissabon
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Fall 2: Septische pulmonale Embolien!

KH-Einweisung Nr. 2 KH-Einweisung Nr. 3

1 H H H ”
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Erreger der CIED - Infektion

Bakterien Pilze
/ \ 1%
Gram - Gram +
>-10% 70-90%
Pseudomonas \ Enterococcus 5%
Serratia / \ Streptococcus 5%

Cutibacterium 5%
KNS S. aureus ’
40% 30%

(1/3 Methicillin resistent)
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Bakteriamie ohne Hinweis fur eine Device-Infektion

Fgure 4
Bacteremia without evidence of CIED
infection®
Infectious disease consultation
Take out all easily removable non-CIED sources of infection such as intravenous lines
No identifiable source of infection or continued clinical concem or evidence for CIED infection?
Yes
Siaphylococct;s aureus ] Alpha-hemolytic Streptococcus spp. . Gram-ne gative bacteria
CoNS Beta-hemolytic Streptococcus spp. Pneumococci
Propionibacterium spp. Enterococcus spp.
Candida spp.
I
CIED removal Observation without CIED removal /
or CIED removal if recurrent or
CIED removal observation without lead removal continued bacteremia despite
CIED removal if recurrent or appropriate antibiotic therapy
continued bacteremia despite
appropriate therapy

2017 HRS Expert Consensus Statement on Cardiovascular Implantable Electronic Device Lead Management and Extraction
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Fall 2: 69 Jahre, mannlich, ICD Trager

Material Wundabstrich intraop.

Diagnose Infektion

Antibiotische Vorbehandlung Ciprofloxacin; Piperacillin/Tazobactam

Anforderungen:

Erreger und Resistenz

Kulturergebnis:
K1 Serratia marcescens

Beurteilung und Hinweise:

Die Untersuchung auf Anaerobier erfordert eine veridngerte
Inkubationszeit. Nur bei positivem Befund erfolgt eine Nachmeldung.

Immunsuppression

Nein

ICD-10 Kodierung Bakteriologie

Enterobacterales als Erreger: B96.2! in Kombination mit z. B.
- Posttraumatische Wundinfektion als Frihkomplikation: T79.3

Antibiogramm K1  MHK
Amoxicillin R [>=32.0
Ampicillin/Sulbactam R [>=32.0
Piperacillin/Tazobactam S <=4.0
Cefotaxim S <=1.0
Ceftazidim S <=1.0
Meropenem S |<=0.25
Ciprofloxacin S |<=025
Moxifloxacin R 0.5
Cotrim S |<=20.0
Gentamicin S <=1.0
Legende: S = sensibel R = resistent | = sensibel bei erhéhter Dosierung

Hinweise zur Dosierung: www.nak-deutschland.org/dosierungstabellen.html

Bei Fragen zu erhohter Dosierung: Infektiologie-Hotline 0171 5695032
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Hauptproblem: Biofilmbildung

Small-colony-variant-
Phénotyp

: - WD Sumge- Ccharide, Proteine, Glykolipide und Bakterien-DNA /
Quorum sensmg/ Anderung des geneUschen Expressionsmuster /

Mareike Klinger-Strobel, 2017, Abb. Mack, Rohde, 2006,
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S. aureus — Blutstrominfektion: hohes Risiko fiir
sekundare Komplikationen!

cXN-XT

5-10% 5% 5% 1%*

(@

27 - 37% 29 - 39%
Obeid et al., PACE, 2012 Murdoch et al., CID, 2001 *
Chamis et al., Circulation, 2001 Lalani et al., Scand J Infect Dis, 2008

Sendi et al., Journal of Infect, 2011
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S. aureus — Blutstrominfektion: hohes Risiko fiir
sekundare Komplikationen!

<<%

S. aureus - Bakteriamie gram-neg Bakteriamie

Chamis et al, Circulation. 2001;104:1029-1033
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Ohne komplette Extraktion der Sonden + Aggregat

- hohes Rezidivrisiko!

®m Complete Device Removal
m Partial System Removal or Medical Treatment Alone

60%

50%

0.9%

Chua, JD, et al.
(2000)
n=123

Cardiac device
infection patients

50%

1.0%

Klug, D, et al.
(2004)
n=105

Patients with local pocket
symptoms or overt infections

1.1%

Sohail, MR, et al.

(2007)

n=185
Cardiac device
infection patients

100%
67%
0% 4.2%
e —i
Margey, R, et al. Del Rio, A, etal.
(2009) (2003)
n=39 n=31

Cardiac device Device-related

infection patients endocarditis patients

Chua JD, et al. Ann Intern Med. 2000;133(8):604-608.

Klug D, et al. Heart. 2004;90(8):882-886.

Sohail MR, et al. J Am Coll Cardiol. 2007;49(18):1851-1859.
Margey R, et al. Europace. 2010;12(1):64-70.

del Rio A, et al. Chest. 2003;124(4):1451-1459.
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Duke University 2022

Medicare Datenbank (2006-2019)
Alle Patienten mit de novo CIED Implantation
Fragestellung: CIED Infektion > 12 Monate nach Implantation,

median follow up 4.6 Jahre
Ergebnis:
- 1.065.549 Pat ohne Infektion vs. 11.619 Pat mit Infektion (1.1%)
- 0.3% nach 1 Jahre
- 0.6% nach 2 Jahren
- 1.1% nach 3 Jahren

81.8% der Patienten OHNE Extraktion innerhalb 30 Tagen
13% Extraktion innerhalb von 6 Tagen

Pokorney et al, presented at AAC 2022
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Kumulative Sterblichkeit nach Zeitpunkt der Extraktion

. . 80
Sterblichkeit 1 Jahr: — No extraction within 30 days
. . | —— Extraction < 7 days
Extraktion vs. no-Extraktion Ry Extraction 7-30 days
HR 0.73 (95%CI 0.7-0.81) » 604 Extraction within 0-6 days
@ . adjusted HR 0.59, 95% Cl 0.52-0.67, p<0.001
C {
Q
§ a0 Extraction 7-30 days
g ' Adjusted HR 0.78, 95% Cl 0.65-0.94, p=0.008
8 30-
£
)
© 204
104
0 |
0 30 60 90 120 150 180 210 240 270 300 330 365
Days after index date

Pokorney et al, presented at AAC 2022
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Behandlung der IE

« Antimikrobielle Therapie

« Operative Behandlung: Indikation ca. 50%
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Ziele der operativen Therapie

* Herzinsuffizienz verhindern/therapieren
* Unkontrollierte Infektion beseitigen
* Pravention einer Embolisierung

Die operative Therapie ist mit einer Krankenhaus-Letalitat
von 6-25% assoziiert.
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Komplikationen der IE

Herzinsuffizienz 42-60%
Neurologische Komplikationen 15-30%

Unkontrollierte Infektion 10-40% bei Nativen- und 56-100% bei
Prothesen-Endokarditis

Sepsis und Organdysfunktion

Habib et al., Europ Heart J 2015
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Warum ist eine interdisziplinare Behandlung der IE essenziell?
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Die Diagnose in vielen Fallen ist nicht einfach

JACC: CARDIOVASCULAR IMAGING WOL. 13, NO. 12, 2020
@ 2020 BY THE AMERICAN COLLEGE OF CARDIOLOGY FOUNDATION
PUBLISHED BY ELSEVIER

ORIGINAL RESEARCH

Comparison Between ESC and Duke @
Criteria for the Diagnosis of Prosthetic
Valve Infective Endocarditis

Mary Philip, MD," Laetitia Tessonier, MD,"” Julien Mancini, MD, PuD,*" Jean-Luc Mainardi, MD,*

Marie-Paule Fernandez-Gerlinger, MD,® David Lussato, MD,” David Attias, MD," Serge Cammilleri, MD,"

Pierre Weinmann, MD,* Albert Hagege, MD,™" Florent Arregle, MD,” Héléne Martel, MD,” Leopold Oliver, MD,”
Laurence Camoin, MD, PH.D," Anne Claire Casalta, MD," Jean Paul Casalta, MD,k Frédérique Gouriet, MD, PHD,k
Alberto Riberi, MD,' Hubert Lepidi, MD, PuD," Didier Raoult, MD, PuD,* Michel Drancourt, MD, PuD,"

Gilbert Habib, MD, PaD™*
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CENTRAL ILLUSTRATION Additional Diagnostic Value of European Society of Cardiology 2015
Criteria Including Positron Emission Tomography Valvular Uptake Over Duke Criteria

Suspected Prosthetic Valve Endocarditis

p<0.001 p=0.031

[ sensitivity 571% specificity 95.8% |

100% - 96%
84% DUKE CRITERIA FINAL DIAGNOSIS
]  oefiepre
60% - 57% 52 (57.1%)
40% ESC 2015 CRITERIA
20% <
0% -

Sensitivity  Specificity

| Ssensitivity 83.5% Specificity 70.8% |
m Duke criteria  m ESC 2015 criteria

Adding "F-FDG PET/CT increases the sensitivity of Duke criteria but decreases their specificity
Philip, M. et al. J Am Coll Cardiol Img. 2020;13(12):2605-15.

Adding '®F-FDG PET/CT increases the sensitivity of Dulke criteria but decreases their specificity. "#F-FDG PET/CT = "8F-fluorodeoxyalucose
positron emission tomography/computed tomography; ESC = European Society of Cardiology.
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Indikationsstellung zur OP ist oft kompliziert- Daten aus einem
internationalen Register

Herzoperation wurde in 76% der IE Patienten, die eine Indikation zur OP
hatten, durchgefuhrt.
Ursachen fur OP-Ablehnen:
Schlechte Prognose
hamodynamische Instabilitat
Schlaganfall
Sepsis

Chu et al., Circulation 2015
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Schicksal der Patienten die nicht operiert werden trotz vorhandenen OP-

Cumulative Survival

Indikationen

Patients with Infective Endocarditis and
Indication for Surgery

___Salaun etal, 2017

Lo
e = Ramos-Martinez et al, 2019

Salaun et al 717 O etal 2018

Ramos-Martinez gt al, 2019

Blachard et al, 2020

Chu et al, 2018

o an 180 360

—s—Conservative —s—Surgery Time (days)

Diab et al., JAHA 2022
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Schlaganfalle

/-
\.
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Schlaganfallrate und Antibiose
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Athan et al, JAMA 2012
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Timing der OP bei Vorhandenen neurologischen Komplikationen

Meurological complication

* Clincal assessment
<~ » Cerebral CT scan / MRI
«TTE/TOE

Mo

Mo

4
CT = computed tomagraphy: [E = infective endocarditis; MRI = magnetic resonance imaging: i i
TOE = transoesophageal echocardiography; TTE = transthoracic echocardiography. ESC Guidelines 2015
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European Journal of Cardio-Thoracic Surgery 49 (2016) e119-e126 ORIGINAL ARTICLE

doi:10.1093/ejcls/ezw014  Advance Access publication 16 February 2016

Cite this article as- Diab M, Guenther A, Scheffel P, Sponholz €, Lehmann T, Hedderich | et al. Can radiological characteristics of preaperative cerebral lesions
predict postoperative intracranial haemorrhage in endocarditis patients? Eur ) Cardiothorac Surg 2016:49:2119-2126.

Can radiological characteristics of preoperative cerebral lesions predict
postoperative intracranial haemorrhage in endocarditis patients?'

Mahmoud Diab**, Albrecht Guenther~, Philipp Scheffel, Christoph Sponholz?, Thomas Lehmann®,
Johannes Hedderich®, Gloria Faerber, Frank Brunkhorst, Mathias W. Pletz' and Torsten Doenst**

European Journal of Cardio-Thoracic Surgery 59 (2021) 426-433 ORIGINAL ARTICLE

doi10.1093/ejcls/ezaa3d7  Advance Access publication 9 October 2020

Cite this article as Diab M, Musleh R, Lehmann T, Sponholz C, Pletz MW, Franz M et al. Risk of postoperative neurological exacerbation in patients with infective
endocarditis and intracranial haemorrhage. Eur | Cardiothorac Surg 2021;59:426-33

Risk of postoperative neurological exacerbation in patients with
infective endocarditis and intracranial haemorrhage

Mahmoud Diab
Marcus Franz

2 Rita Musleh®®, Thomas Lehmann®, Christoph Sponholz [ ¢, Mathias W. Pletz®,
f P. Christian Schulze’, Otto W. Witte & °, Klaus Kirchhof®,
Torsten Doenst (3 *and Albrecht Giinther (& ®*

Clin Res Cardiol (2016) 105:847-857
DOI 10.1007/s00392-016-0993-x

ORIGINAL PAPER

Pre-operative stroke and neurological disability
do not independently affect short- and long-term mortality
in infective endocarditis patients

Mahmoud Diab™® - Albrecht Guenther? - Christoph S]:mnhnlz3 - Thomas Lehmann* -
Gloria Faerber' - Anna Matz' - Marcus Franz® - Otto W. Witte? - Mathias W. Pletz® -
Torsten Doenst'

Journal of the American Heart Association fe

Amariean
Heart
Asspclation,

“olume 11, Issue 10, 17 May 2022
https:iidoi.org/10.1161/JAHA 121.024401

SYSTEMATIC REVIEW AND META-ANALYSIS

Surgical Timing in Patients With Infective
Endocarditis and With Intracranial Hemorrhage:
A Systematic Review and Meta-Analysis

Rita Musleh, MD
W. Witte, MD

; Peter Schlattmann, MD, MSc (&) ; Tilio Caldonazo, MD; Hristo Kirov, MD; Otto

. Torsten Doenst, MD - Albrecht Ganther, MD Mahmoud Diab, MD
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Organdysfunktion bei IE Patienten vs. nicht-IE Patienten

gg - [ O Endocarditis B VHD |
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Diab et al., PLOS ONE, 2020
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Das optimale Team

Kardiologie Ayl Herzchirurgie

Y

Neurologie

7

Infektiologie
Mikrobiologie

Anasthesie
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Anteil der behandelten Patienten durch das Endokarditis Team seit

Yo

100

80

60

40

20

2011 in UKJ

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
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Survival (%)

Effekt auf das Uberleben

| Endocarditis team

no yes
100
80
60
40
20
0 T T T T T T
0 12 24 36 48 60 72
Follow up (months)
no 329 171 153 139 124 103 85
yes 283 165 152 117 81 40 29
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Etablierung eines Endokarditis-Netzwerks seit 2015

Fachbeitrige — Thema

Thema: Aktuelle Therapieoptionen in der modernen
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Einleitung

Die infektidse Endokarditis (IE) ist eine
hiufige Erkrankung, die mit einer ho-
hen Letalitat verbunden ist (15 bis 30
Prozent stationiire und bis zu 40 Pro-
zent 1-Jahres-Sterblichkeit). Trotz einer
resistenzgerechten Antibiotikatherapie
ist ein chirurgischer Klappenersatz bei
bis zu 50 Prozent aller Endokarditis-Pa-
tienten nétig, welcher sich in vielen Fal-
len dann als eine technische Herausfor-
derung darstellt. AuBerdem erschweren
die prioperativen Endokarditis-beding-
ten Komplikationen die Entscheidung
zur operativen Behandlung und die
Zeitplanung. Es ist deshalb wichtig,
dass die Behandlung solcher Fille inter-
disziplinar erfolgt.

Die infektidse Endokarditis (IE) ist eine

Empfehlungen in Leitlinien (ESC-Leitli-
nien 2009, Empfehlung der DGK sowie
der Paul-Ehrlich-Gesellschaft). Die ak-
tuelle Leitlinie der British Society for
Antimicrobial Chemotherapy von 2012
bewertet auch neuere Studien und emp-
fiehlt beispielsweise Daptomycin fiir
MRSA-Endokarditiden.

Trotz umfangreicher Leitlinien bleiben
die Diagnostik und Therapie der Endo-
karditis eine klinische Herausforde-
rung, Therapieversager sind selbst unter
studienbedingungen haufig. Wie gesagt
ist S.aureus mittlerweile einer der hiu-
figsten Erreger von Endokarditiden.
Eine eigene Meta-Analyse verschiedener
internationaler retro- und prospektiver
Studien zeigte aber, dass das infektiolo-
gische Konsil bei einer komplizierteren
S .-aureus-Bakterizmie die Letalitat um

Mahmoud Diab, Ph.D. (Univ. Kairo)

Die weiterfithrende Diagnostik bei kul-
turnegativer Endokarditis ist ebenfalls
sehr komplex. In diesem Zusammen-
hang kann die Abnahme von mindes-
tens 3x2 Blutkulturen vor Erstgabe eines
Antibiotikums nicht genug betont wer-
den. Bei negativen Blutkulturen kénnen
sich aber aus einer gezielten Anamnese
auch wichtige Hinweise auf magliche,
nicht oder schwer kulturell nachweisba-
re Endokarditis-Erreger (z.B. chroni-
sches Q-Fieber, Bartonellen, Trophery-
ma whippelei) ergeben. An dieser Stelle
sei noch einmal darauf hingewiesen,
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Schnelle Diagnosestellung und Verlegung
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Wenige Endokarditis bedingte Komplikationen
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Nierenersatztherapie
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Schlussfolgerung

Die Etablierung eines Endokarditis-Netzwerks fuhrte zu der
friiheren Uberweisung von Patienten mit IE, die mdglicherweise
zu weniger endokarditisbedingten Komplikationen bei der
Aufnahme fuhrten

Daher unterstutzen unsere Ergebnisse stark eine
interdisziplinare Herangehensweise an diese komplexe Krankheit
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Vielen Dank fur lhre Aufmerksamkeit
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