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Endokarditida - definice

Definice

Infekéni nebo neinfekcni zanétlivée onemocnéni endokardu, charakterizované
tvorbou vegetaci- shlukem fibrinu, krevnich desticek a zanétlivymi bunkami s nebo

bez mikroorganismy

Epidemiologie
* Incidence 3 -10 pripad(/100 000 obyvatel ro¢né

« M/Z2:1-

* Rizikové faktory starsi populace, polymorbidita (DM, CHRI) ,iatrogenni”, PVE,
device-related , hemodialyza, katetry, imunosuprese, i.v. uzivani drog

* NejcCastéjsi patogeny (80-90%) : Staphylococcus, Streptococcus, Enterococcus
species




Infekéni endokarditida

2015 ESC Guidelines for the management
of infective endocarditis

The Task Force for the Management of Infective Endocarditis of the
European Society of Cardiology (ESC)

Endorsed by: European Association for Cardio-Thoracic Surgery
(EACTYS), the European Association of Nuclear Medicine (EANM)

Authors/Task Force Members: Gilbert Habib* (Chairperson) (France),

Patrizio Lancellotti* (co-Chairperson) (Belgium), Manuel J. Antunes (Portugal),
Maria Grazia Bongiorni (Italy), Jean-Paul Casalta (France), Francesco Del Zotti (Italy),
Raluca Dulgheru (Belgium), Gebrine El Khoury (Belgium), Paola Anna Erba® (lItaly),
Bernard lung (France), Jose M. Miro® (Spain), Barbara }J. Mulder (The Netherlands),
Edyta Plonska-Gosciniak (Poland), Susanna Price (UK), Jolien Roos-Hesselink

(The Netherlands), Ulrika Snygg-Martin (Sweden), Franck Thuny (France),

Pilar Tornos Mas (Spain), Isidre Vilacosta (Spain), and Jose Luis Zamorano (Spain)

Infective Endocarditis in Adults: Diagnosis, Antimicrobial
Therapy, and Management of Complications

A Scientific Statement for Healthcare Professionals From the American
Heart Association

Endorsed by the Infectious Diseases Society of America

Larry M. Baddour, MD, FAHA, Chair; Walter R. Wilson, MD; Arnold S. Bayer, MD;
Vance G. Fowler, Jr, MD, MHS: Imad M. Tleyjeh, MD, MSc:

Michael J. Rybak, PharmD, MPH; Bruno Barsic, MD, PhD; Peter B. Lockhart, DDS;
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James M. Steckelberg, MD: Robert S. Baltimore, MD; Anne M. Fink, PhD, RN:

Patrick O’Gara, MD, FAHA; Kathryn A. Taubert, PhD, FAHA: on behalf of the American Heart
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Cardiovascular Disease in the Young, Council on Clinical Cardiology, Council on Cardiovascular
Surgery and Anesthesia, and Stroke Council




|E- definice, zakladni informace

Déleni podle lokalizace

fLevostranné IE

Nativni chlopné IE (NVE)
Prosthetické nahrady
IE(PVE)
Casna< 1rok po
operaci
Pozdni >1 rok po
operaci
Pravostranné IE

Device- related IE (ICD)
wabusus

~

/

Podle zplusobu onemocnéni

/Souvisej ici se zdravotm’\

péci

Nasokomialni >48 hod od
hospitalizace

Non nosokomialni
Hospitalizace < 90 dni od
akutni pécCe

Resident v domoveé s
oSetrovatelsou péci
Komunitné ziskana IE

\i.v. narkomani /




Dukova kritéria

Velka kritéria

4 R

1. Pozitivni hemokultura s agens
typickym pro IE
(Str. viridans a bovis, staph.
EK)
Evidence vegetaci Ci komplikac
echokardiografie
CT
F-FDG- PET CT ( > 3 mésice od
operace)

Mala kritéria

KSPECT/CT /

/1. Predispozice —srdec”:m’vaD

nebo i.v. abusus drog

2. Horecka— >38 °C

3. Cévni priznaky — arterial.
embolizace etc.

4. Imunologické priznaky —
glomerulonefritida, Oslerovy
nodositidy, Rothovy skvrny

5. Pozitivni hemokultura s agens

\ ne zcela typickymi pro IE /




Diagnosticky algoritmus pri suspekci na
IE

Klinické podezreni na IE

Modifikovana Duke kritéria (Li)

---

Nativni ‘
chlopeﬂ néhrada

| |

1. Opakovana echokardiografie 1. Opakovana echokardiografie (TTE a TEEV

(TTE a TEE)mikrobiologie mikrobiologie
2. Zobrazovani embolickych 2. "F-FDG PET/CT nebo SPECT/CT znaéenymi leukocyty
pfihod* 3. CT sedce
3. CT srdce 4, Zobrazovani embolickych péihod

+
o

Potvrzena IE




Echokardiografie

Transtorakalni (TTE) and transesophagealni (TEE)

Zasadni vyznam v diagnostice, managementu, a follow-up
Provést vzdy pri podezreni

Sensitivita TEE > TTE (vs 90-100% vs. 40-63% )

TEE vzdy pri komplikacich IE

( Echocardiografické znamky IE
Vegetace

Absces

Pseudoaneurysma

Perforace

Fistula

Chlopenni aneurysma

thiscence nahrady

~




Vegetace

a

Neinfekéni endokarditida

Shluky fibrinu

Shluky destiCek

v

Zanétlivée bunky

Mikroorganismy

Infek¢éni endokarditida




Vegetace — echo charakteristika

typicka denzita

nepravidelny tvar ( Casto laloCnaty )-
stonkovity nebo prisedly

zridka narusuji pohyb chlopni
casto flutteruji nebo vibruji




Echo kritéria pro definici vegetace

Pozitivni znaky Negativni znaky
mekci echogenita * vysoka echogenita
afinita (naseda) na chlopen * nevalvularni afinita
nepravidelny tvar * hladky povrch
stopkaté nebo prisedlé * imobilni
mobilni, oscilujici * bez pritomnosti regurgitace

regurgitace na chlopni



Echokardiografie- mozné omyly v diagnostice vegetaci

myxomatozni degenerace chlopné

prasklé nebo redundantni chordy

fokalni ztlusténi nebo kalciova depozita (napf. MAC)
Arantiovy uzliky

rezidua mitralnich cipt po MVR

Lamblovy exkrescence

stehy, nité na protetickych chlopnich

trombus, nador (zejména papilarni fibroelastom)



Technické aspekty pri vysetreni

Pouzivat zoom
Pouzivat nejvyssi moznou frekvenci snimace ( sondy)

~okusovat v urovni chlopné

Pomala angulace a tilting pres chlopné ze vsech moznych uhlu
pohledu k zobrazeni struktur

Vyuziti 3D



IE a 3D echokardiografie

Morphological characterization of vegetation by real-time
three-dimensional transesophageal echocardiography in
infective endocarditis: Prognostic impact

Carlos Nicolas Pérez-Garcia MD | Carmen Olmos MD, PhD | Fabian Islas MD |
Pedro Marcos-Alberca MD, PhD | Eduardo Pozo MD, PhD | Carlos Ferrera MD, PhD |
Daniel Garcia-Arribas MD | Leopoldo Pérez de Isla MD, PhD | Isidre Vilacosta MD, PhD
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Purpose: Vegetation size is a prognostic predictor in infective endocarditis (IE) and
guides surgical management. The aim of this study was to evaluate the accuracy of
real-time 3-dimensional transesophageal echocardiography (RT3DTEE) compared to
2DTEE in the diagnosis and characterization of vegetation, as well as its potential
clinical impact.

Methods: Two hundred and three consecutive patients with |E were recruited (2009~
2016) and retrospectively analyzed. Vegetation diameters and area from 68 patients
were measured by 2DTEE and RT3DTEE at admission. The association between size
and systemic embolisms was evaluated with logistic regression models. Differences
in the discriminative power for the best dimensions’ cutoff points were assessed by
comparing the area under the ROC curves (AUC).

Results: Vegetation size and area were larger by RT3DTEE (P < 0.001) than by 2DTEE,
and RT3DTEE was especially relevant in the characterization of nonfiliform
vegetation, Morphology was strongly associated with friability, being sessile vegeta-
tion less likely to embolize, compared to filiform and raceme-shaped ones (15.4% vs
46% vs 50%). Major diameter by RT3DTEE had better embolic predictive perfor-
mance than 2DTEE (AUC 0.76 [0.57-0.89] vs 0.71 [0.53-0.86]; P = 0.611). The best
cutoff points associated with embolic events during the infection were 17 mm for
RT3DTEE and 15 mm for 2DTEE. Based exclusively on vegetation size, the propor-

tion of patients meetin icalingi ent guidelines is higher

Conclusions: RT3DTEE allows a better characterization of |[E vegetation than 2DTEE,
what may have a clinical impact on surgical management and also prognostic due to

ore accurate prediction of embolic risk.
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Endokarditida- vegetace

SlozZeni vegetace

Infekéni
Hemokultury +
|IE — specifiké
mikroorganismy

Neinfekéni

Lokalizace vegetace

Valvularni

» nativni chlopné
» Protézy
Nasténné
Asociované s
pristroji

Komplikace
vegetaci

Lokalni
 Absces
 Perforace

Distancni
« Septické emboly




Endokarditida- vegetace

SlozZeni vegetace

Infekéni
Hemokultury +
|IE — specifiké
mikroorganismy

Neinfekéni




Vegetace

a

Neinfekéni endokarditida

Shluky fibrinu

Shluky destiCek

v

Zanétlivée bunky




Vegetace —Liebman Sachs




Vegetace

Shluky fibrinu

Shluky destiCek

Zanétlivée bunky

Mikroorganismy

Infek¢éni endokarditida




Vegetace — infekéni endokarditida




Endokarditida- vegetace

Lokalizace vegetace

Valvularni

» nativni chlopné
» Protézy
Nasténné
Asociované s
pristroji



Lokalizace vegetace — nativni chlopné

Mitralni
a trikuspidalni chlopen

Mitralni
chlopen

Trikuspidalni
chlopen

Sinova strana chlopné

Typicky vede ke vzniku
akutni regurgitace na
chlopni nez ke vzniku
stenozy




Lokalizace vegetace — nativni chlopné

Aortalni a plicnicova
chlopen

Ventrikularni strana
chlopné

Typicky vede ke
vzniku akutni
regurgitace na
chlopni nez ke vzniku
stenozy




Vegetace na nahradach

1. Mitralni bioprotéza

2. TAVI

3. Mechanicka nahrada
aortalni chlopné

4. Homograft

5. Trikuspidalni bioprotéza




Lokalizace vegetace- muralni




Lokalizace vegetace-device IE




Endokarditida-

vegetace

Komplikace
vegetaci

Lokalni

« Absces,
Pseudoaneurysma
Perforace
Pistél

Distancni
Septické emboly



Komplikace endokarditidy- perforace

Definice :

Echokardiografie

Preruseni kontinuity endokardialni tkane. Preruseni kontinuity endokardialni tkané,

s prochazejicim proudénim barevnym
dopplerovskym zobrazovanim.




Komplikace endokarditidy- absces

Definice :

Perivalvularni dutina s nekrézou a
hnisavym materialem nekomunikujici s
dutinami srde€nich oddild a velkych
tepen.

Echokardiografie

Ztlustéla, nehomogennni perivalvularni
oblast echodenzniho nebo
echolucentniho vzhledu




Komplikace endokarditidy- pseudoaneurysma

Definice :
Perivalvularni dutina komunikujici s
dutinami srdec¢nich oddilt a velkych

tepen.

Echokardiografie

Pulsatilni perivalvularni echoprazdny
prostor, s prukazem proudéni barevnym
dopplerovskym zobrazovanim.




Komplikace endokarditidy- pistél

Definice Echokardiografie
Komunikace mezi dvéma sousednimi Pomoci barevného dopplerovského
dutinami skrze perforaci. : zobrazovani patrna komunikace mezi

dvéma sousednimi dutinami skrze
perforaci.




Komplikace endokarditidy- dehiscence nahrady

Definice :
Dehiscence protézy..

Echokardiografie

Paravalvularni regurgitace pomoci
TTE/TEE, s houpavym pohybem protézy
nebo bez ne;




Srovnani doporuceni pro echokardiografické

vysetreni u |E

Guidelines in review: Comparison of ESC
and AHA guidance for the diagnosis
and management of infective endocarditis

ESC AHA i
Recommendation In adUItS
Class | LOE | Class | LOE . o . N
Dia noss > David ‘]. Murphy, MD,* Munaib Dan; BSc,” Fadi G. Hage, MD, FASNC,
" - — - - and Eliana Reyes, MD, PhD, FESC™
Echocardiography is recommended as the first-line imaging test in all
cases of suspected IE, and it should be performed as soon as possible I B I A B # King's College London and Guy's and St Thomas' NHS Foundation Trust PET Centre, London,
(<12 hours after initial evaluation)* UK
TEE should be performed if initial TTE is negative or non—diagnostic in D.IVIS.IOH of Call'dlcjvascular Disease, Department of Medicine, The University of Alabama at
i . ) . | B | B Birmingham, Birmingham, AL

patients for whom there is an ongoing suspicion for IE © Section of Cardiology, Birmingham Veteran Affairs Medical Center, Birmingham, AL

. . . . . .. ¢ Nuclear Medicine Department, Royal B t d Harefield NHS Foundation Trust, London,
TEE is recommended if there is concern for intracardiac complications NSER | B uzcear edicine bepartment, Royal Brompfon and Haretie oundation frust. London
in patients with an initial positive TTE
TEE is recommended in patients with clinical suspicion of |E when a | B NSERt
prosthetic heart valve or an intracardiac device is present
Repeat TEE is recommended within 3-7 days, or sooner if clinical Repeat TEE should be performed after an initially positive TEE if
findings change, in patients for whom there is a high suspicion of IE ' c ! B clinical suspicion of a new complication of IE arises (e.g. persistent
despite an initial negative TEE fever, changes in cardiac murmurs, heart failure, embolism, new I I
TEE should be considered even in patients with positive TTE, except in o . g " ! !
isolated right-sided native valve IE with good quality TTE and na | ¢ NSER atrioventricular block, or arrhythmia)
unequivocal echocardiographic findings Repeat TTE and/or TEE is recommended during follow-up of
Echocardiography should be considered in Staphylococcus aureus | . \SER uncomplicated IE to detect new silent complications and monitor lla NSER
bacteraemia a vegetation size®
Intraoperative echocardiography TTE is recommended at the time of antimicrobial therapy completion | la
Intraoperative echocardiography is recommended in all cases of IE I B NSER to evaluate cardiac and valve morphology and function
undergoing surgery

Journal of Nuclear Cardiology Guidelines in review January/February 2019




Echokardiografie- management pri suspekci
na infekcni endokarditidu

Clinically Suspected Infective Endocarditis (IE)

|

Transthoracic echocardiography (TTE)

I | |

Prosthetic valve Positive Inconclusive
Intracardiac
device Diagnosis established
v

High-risk features
Suspected new complication

|

Negative
Low clinical High clinical
suspicion/Low risk suspicion/High risk
Consider
other causes
INDICATION Repeat TEE
Class|
Class s
ClassId

v

Transesophageal echocardiography (TEE)

1
l |

Negative Positive
High suspicion of IE ’ ) ; i '
l« Diagnosis established
Consider other Silent complications detection
causes Vegetation size monitoring Repeat TTE/TEE
Evaluation of cardiac structure & T

function after completion of therapy




Zaver

TTE je prvni vysetreni pri podezreni na IE, obvykle v kombinaci s TEE. Pri negativhim
nalezu by v pripadé vysoké suspekce na IE mélo by byt zobrazovaci vysetreni
zopakovano za3az7 dni

TEE je pro diagnostiku a charakterizaci infekéni endokarditidy citlivéjsi nez TTE (které
je rychlejsi a neinvazivni), ale i pri pouziti TEE mohou byt vysledky faleSné negativni
drive, nez jsou zjistitelné vegetace nebo jiné nalezy endokarditidy.

Vyznam vyuziti 3D echokardiografie
K lepSimu zobrazeni vegetaci, abscesu, pseudoaneuryzmat a dehiscenci protetickych
chlopni lze pouzit multidetektorovou pocitacovou tomografii srdce.

PET CT s 18F-fluorodeoxyglukdézou muze byt indikovana u pacientt s protetickymi
chlopnémi nebo srdecnimi elektronickymi implantaty.



