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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 13,8 /100 000 obyvatel ro¢né

* Mortalita 0,9 /100 000 obyvatel ro¢né

* 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




|E- zakladni informace

Déleni podle lokalizace

(e

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

Device- related IE (ICD)
Wabusus

~

5

Podle zplusobu onemocnéni

/Souvisej ici se zdravotm’\

péci

Nasokomialni >48 hod od
hospitalizace

Non nosokomialni
Hospitalizace < 90 dni od
akutni pécCe

Resident v domove s
oSetrovatelsou péci
Komunitné ziskana |IE

1.v. narkomani

o 9




Modifikovana Dukova kritéria

Velka kritéria

1.

kWBC- SPECT /

Pozitivhi hemokultura s agens
typickym pro IE

(Str. viridans a galollyt. staph.
EK)
Evidence vegetaci Ci komplikac
echokardiografie —TTE,TEE
CT

F-FDG- PET CT ( > 3 mésice od
operace)

Mala kritéria

Predispozice — srdec”:m’vaD

nebo i.v. abusus drog

Horecka — >38 °C

Cévni priznaky — arterial.
embolizace etc.

Imunologické priznaky —
glomerulonefritida, Oslerovy
nodositidy, Rothovy skvrny
Pozitivnhi hemokultura s agens

ne zcela typickymi pro IE /




Modifikovana Dukova kritéria

Velka kritéria

Definitivni

Pravdépodobna

Neprokazana

Mala kritéria

Nesplnuje kritéria pro definitivni nebo
pravdepodobnou diagnozu




Diagnosticky algoritmus pfi suspekci na IE-
nativni chlopné a nahrady

r ® Repeat blood cultures if negative or doubtful
® Repeat TTE/TOE within 5-7 days

® Cardiac CTA to diagnose valvular lesions
(Class 1)

® Add minor criteria: brain or whole-body
imaging (MRI, CT,PET/CT, WBC SPECT)
to detect distant lesions
(Class Ila)

@ Repeat blood cultures if negative or doubtful l =

® Repeat TTE/TOE within 5-7 days

® Cardiac CTA or [I8]FDG-PET/CT(A) to
diagnose valvular lesions .

(Class 1)

o WB !

©® Add minor criteria: brain or whole-body
imaging (MRI, CT,PET/CT, WBC SPECT)
to detect distant lesions

(Class Ila)

@ Esc-

@Esc—



Diagnosticky algoritmus pfi suspekci na IE-
elektrody a stimulacni systémy

Repeat TTE/TOE within 5-7 days
PET/CT(A) to detect pocket infection +/-
pulmonary embolism

(Class I) —

® Add minor criteria: thoracic CT to detect
septic pulmonary embolism/infarction

(Class lla)

[ o PET/CT(A) to detect lead infection \
(Class Ilb)

\ @®Esc—




Echokardiografie

Transtorakalni (TTE) and transesophagealni (TEE) — prvni a kliCcova zobrazovaci
metoda ; vyuziti 3D echokardiografie, intrakardialni echokardiografie

Zasadni vyznam pro diagnostiku, management a follow-up
Sensitivita TEE > TTE (vs 90-100% vs. 40-63% )
TEE vzdy pri komplikacich IE

( Echocardiografické znamky IE \
Vegetace

Absces

Pseudoaneurysma

Perforace

Fistula

Chlopenni aneurysma

Dehiscence nahrady J




IE a 3D echokardiografie

Purpose: Vegetation size is a prognostic predictor in infective endocarditis (IE) and

MOfphOlOgiCB' Cha raCterization Of VegEtatiOH b\/ real'time guides surgical management. The aim of this study was to evaluate the accuracy of
three_dimensional transesophageal echocardiography in real-time 3-dimensional transesophageal echocardiography (RT3DTEE) compared to
infective endocarditis_ Prognostic impact 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-

Carlos Nicolas Pérez-Garcia MD | Carmen Olmos MD, PhD | Fabian Islas MD | 2016) and retrospectively analyzed. Vegetation diameters and area from 68 patients
Pedro Marcos-Alberca MD, PhD | Eduardo Pozo MD, PhD | Carlos Ferrera MD, PhD | were measured by 2DTEE and RT3DTEE at admission. The association between size
Daniel Garcia-Arribas MD | Leopoldo Pérez de Isla MD, PhD | Isidre Vilacosta MD, PhD and systemic embolisms was evaluated with logistic regression models. Differences

in the discriminative power for the best dimensions’ cutoff points were assessed by

84 comparing the area under the ROC curves (AUC).
- Results: Vegetation size and area were larger by RT3DTEE (P < 0.001) than by 2DTEE,
o and RT3DTEE was especially relevant in the characterization of nonfiliform
S 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-
c% mance than 2DTEE (AUC 0.76 [0.57-0.89] vs 0.71 [0.53-0.86]; P = 0.611). The best
0 | 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 o : Meeting a surgical indication according to curr sdaliges is higher
§ T { i : i using RT3DTEE.
0.00 0.25 0.50 0.75 1.00

Conclusions: RT3DTEE allows a better characterization of |[E vegetation than 2DTEE,
1-Specificity

what may have a clinical impact on surgical management and also prognostic due t

—&— RT3DTEE major diameter - AUC: 0.76
—=8— 2DTEE major diameter - AUC: 0.71
Reference

ccurate prediction of embolic risk.

Echocardiography 2019



3D echokardiografie

|IE-homograft |IE bioprotéza IE mitralni chlopen



Echokardiografie

Dobra diagnosticka presnost u NVE (vegetace,
perforace cipu,leaky)

Dostatecna diagnosticka presnost u PVE (TEE >
TTE)

Prijatelna diagnosticka presnost u CIED IE (TEE >
TTE), v€etné posouzeni postizeni trikuspidalni
chlopné

Hodnoceni chlopenni funkce a hemodynamiky v
dusledkl poskozeni chlopné

Prognosticka hodnota

Hodnoceni embolizacniho rizika

Sirokd dostupnost, véetné vysetieni u l0zka
Vhodné pro nestabilni pacienty

UzZite€né pro nasledné sledovani (odpovéd na
antibiotickou lécbu)

Omezené hodnoceni a RVOT traktu (omezeni
u pravostranné IE).

Nizsi senzitivita u perivalvularnich komplikaci,
zejména u PVE.

NizSi senzitivita u IE souvisejici s CIED:

Horsi rozliseni vegetace od neinfikovanych
tromb( nebo trombdz

Nemoznost detekce perifernich komplikaci
nebo vzdalenych lézi.

Mozné periproceduralni komplikace (TEE)




Echokardiografie - diagnostika

Echokardiografie - management

Echokardiografie — follow up




Echokardiografie - diagnostika




Recommendations for the role of echocardiography in infective endocarditis (1) @ ESC

Recommendations Class Level
A. Diagnosis

TTE is recommended as the first-line imaging modality in suspected IE. | B
TOE is recommended in all patients with clinical suspicion of IE and a negative or non- : B
diagnostic TTE.

TOE is recommended in patients with clinical suspicion of |IE, when a prosthetic heart I B
valve or an intracardiac device is present.

Repeating TTE and/or TOE within 5-7 days is recommended in cases of initially : C

negative or inconclusive examination when clinical suspicion of |E remains high.
TOE is recommended in patients with suspected IE, even in cases with positive TTE,
except inisolated right-sided native valve |IE with good quality TTE examination and | C
unequivocal echocardiographic findings.

Performing an echocardiography should be considered in S. aureus, E. faecalis, and
some Streptococcus spp. bacteraemia.

www.escardio.org/guidelines



Echokardiografie a bakterémie

W — CoNS

Aetiology of bacteraemia MName of the score Score (points) Screening echocardiography
5. aureus VIRSTA =3 Yes
<3 Mo
PREDICT >4 Yes
<4 Mo
POSITIVE =4 Yes
<4 Mo
E. faecalis DENOWVA =3 Yes
<3 Mo
Streptococci HANDCOC =3 Yes
<3 Mo
- V-
% - —
O 0 | I | I |
5 % . %, %, o A"o
% - v %

Age group

Ostergaad, Eur Heart J, Volume 40, Issue 39, 14 October 2019, Pages 3237-3244,



Definice lézi typickych pro IE

Valvular lesions
Leaflet thickening

Vegetation

Leaflet
perforation

@mmw

Diffuse increase in thickness,
more or less regular, of one or
more leaflets, without
vegetations

Oscillating or non-oscillating
intracardiac echogenic mass
attached to a valve or other
endocardial structures (chordae,
chamber walls), or attached to
implanted intracardiac material

Leaflet tissue defect through
which flow is observed with
colour Doppler images

ECG-gated cardiac CT

Diffuse increase in thickness, more
or less regular, of one or more
leaflets, without vegetations

Low/intermediate-attenuation
mobile soft tissue lesions of variable
size attached to valves,
endocardium, or prosthetic material

Leaflet tissue defect observed in
more than one-dimensional view

Eur Heart J, Volume 40, Issue 39, 14 October 2019, Pages 3237-3244

[18F]FDG-PET/CT(A)
and WBC SPECT/CT

Mo visually detectable
uptake or mild uptake at the
valve leaflets

Usually not detectable or
sometimes seen as focal
uptake at the valve
(intravalvular in the leaflets)
or at the valvular/prosthetic
ring (following the
supporting structure of the
valve)

Usually not detectable

Surgery

Diffuse or nodular
increase in leaflet
thickness

Infected mass attached to
an endocardial structure
or on implanted
intracardiac material

Leaflet tissue defect

EHJ 2023 Suplementary data guidelines



Echocardiography

Perivalvular or periprosthetic complications

Abscess

Pseudoaneurysm

Infected

collection

Fistula

Prosthetic valve
dehiscence

MNon-homogeneous echogenic
or echolucent perivalvular
thickening

Pulsatile perivalvular echo-free
space, with colour Doppler flow
detected

Well-defined accumulation of
liquid, with an echolucent
appearance and an organized

wall (often around aortic grafts)

Colour Doppler communication
between two neighbouring

cavities through a perforation

Paravalvular regurgitation
identified in colour Doppler,
with or without rocking mation

of the prosthesis

Eur Heart J, Volume 40, Issue 39, 14 October 2019, Pages 3237—-3244; EHJ 2023 Suplementary data

ECG-gated cardiac CT

Soft tissue thickening around a valve/
prosthesis or a graft

Contrast-filled sacculation arising
from a cardiac/vascular structure
(valve/prosthesis, aortic root, graft
sutures, etc.)

Pulsatility may be seen in multiphasic
cardiac CT (cine images)
Well-defined lesion with hypodense
content (liquid and corpuscular
material) surrounded by an isof
hyperdense wall (frequently
visualized around aortic grafts)

Abnormal contrast-filled tract or
focal communication between
vascular structures/cardiac
chambers

Extensive periprosthetic tissue
defect or extensive continuity
solution in the sewing ring suture
causing misalignment of the
prosthesis.

Rocking motion of the prosthesis
may be seen in multiphasic cardiac
CT (cine images)

guidelines

[18F]FDG-PET/CT(A)
and WBC SPECT/CT

Increased perivalvular
uptake (focal or
heterogeneous pattern) at
the valvular/prosthetic ring
(following the supporting
structure of the valve)
Increased perivalvular/
periprosthetic uptake (focal
or heterogeneous pattern)
at the pseudoaneurysm

Increased perivabvular/
periprosthetic uptake (focal
or multifocal pattern) at an
anatomical lesion with
hypodense content,
normally at the wall

Mo visually detectable
uptake or increased
perivalvular/periprosthetic
uptake (linear pattern,
following the supporting
structure of the valve)
Increased periprosthetic
uptake (focal, multifocal,
heterogeneous pattern)

Surgery

Perivalvular cavity with
necrosis and purulent
material (or without
purulent material if direct
contact with the
cardiovascular lumen)
Perivalvular cavity
communicating with the
cardiovascular lumen

Peritubular accumulation
of liquid

Communication between
two neighbouring cavities
through a perforation
and/or tract

Separation of sewing ring
from the surrounding
annular tissue



Vegetace

a

Neinfekéni endokarditida

Shluky fibrinu

Shluky destiCek

v

Zanétlivée bunky

Mikroorganismy

Infek¢éni endokarditida




Echo kritéria pro definici vegetace

Pozitivni znaky ( f N .\\‘
meékci echogenita k\-{/

afinita (naseda) na chlopen
nepravidelny tvar

stopkaté nebo prisedl|é
mobilni, oscilujici

regurgitace na chlopni

Negativni znaky

vysoka echogenita -
nevalvularni afinita

hladky povrch

imobilni

bez pritomnosti regurgitace




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



Endokarditida- vegetace

SlozZeni vegetace

}

InfekéEni
Hemokultury +
|IE — specifiké
mikroorganismy

Neinfekéni

Lokalizace vegetace

}

Valvularni

« nativni chlopné
* Protézy
Nasténné
Asociované s
pristroji

Komplikace
vegetaci

}

Lokalni

Absces
Perforace

Distanc¢ni

Septické emboly




Vegetace

Shluky fibrinu

Shluky destiCek

Zanétlivée bunky

Mikroorganismy

Infek¢éni endokarditida




Vegetace — infekéni endokarditida




Vegetace

a

Neinfekéni endokarditida

Shluky fibrinu

Shluky destiCek

v

Zanétlivée bunky




Vegetace —Liebman Sachs




Lokalizace vegetace — nativni chlopné

Mitralni
a trikuspidalni chlopen

Mitralni
chlopen

Sinova strana chlopné

Typicky vede ke vzniku
akutni regurgitace na
chlopni spiSe nez ke
vzniku stendzy

Trikuspidalni
chlopen




Lokalizace vegetace — nativni chlopné

Aortalni a plicnicova
chlopen

Ventrikularni strana
chlopné

Typicky vede ke
vzniku akutni
regurgitace na
chlopni spiSe nez ke
vzniku stendzy




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

I I

Device IE : etiologie Aspergillus, sou¢asna trombodza Device IE: etiologie Staphyloccous hominis




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- 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;




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.




Echokardiografie - management




Recommendations for the role of echocardiography in infective endocarditis (2) @ ESC

Recommendations Class Level
B. Follow-up under medical therapy

Repeating TTE and/or TOE is recommended as soon as a new complication of IE is

suspected (new murmur, embolism, persisting fever and bacteraemia, HF, abscess, | B
AVB).

TOE is recommended when patient is stable before switching from intravenous to
oral antibiotic therapy.

During follow-up of uncomplicated IE, repeat TTE and/or TOE should be considered to
detect new silent complications. The timing of repeat TTE and/or TOE depends on the lla B
initial findings, type of microorganism, and initial response to therapy.

2023 E5C Guidelines for the management of endocarditis

.escardio.org/guidel; ) -
bl Grl”llll"' idelines |[European Heart Journal; 2023 — doi: 10,1093 /eurheartj ehad193)



Echokardiografie- management pri zvazovani OPAT
|éCby

Phases of antibiotic treatment of infective endocarditis @ ESC

o0 __06 (49
‘Early, critical phase ’- Continuation phase with res;inm-

Inpatient treatment
i.v. rapid bactericidal
combinations

Cardiac surgery, if
indicated

+ Removal of infected
cardiac devices

 + Draining of abscesses

Complicated cases: continue inpatient i.v. treatment®

* From Day |0 post-treatment initiation and/or 7 days post-surgery:
consider OPAT or oral antibiotic treatment in stable patients

©ESC

\ ' @ESC—

2023 ESCGuidelines for the management of endocarditis
{European Heart Journal; 2023 — doi: 10.1093/eurheartj/ehad1 93)




Echokardiografie — follow up




Recommendations for the role of echocardiography in infective endocarditis (3) @ ESC

Recommendations Class Level
C. Intra-operative echocardiography

Intra-operative echocardiography is recommended in all cases of IE requiring surgery. - | C
D. Following completion of therapy

TTE and/or TOE are recommended at completion of antibiotic therapy for evaluation

of cardiac and valve morphology and function in patients with IE who did not undergo
heart valve surgery.

2023 E5C Guidelines for the management of endocarditis

www.escardio.org/guidelines [Eurcpean Heart Journal; 2023 — doi: 10,1093 faurheartj ehad 193}



Zaver

TTE je prvni vysetreni pri podezreni na IE, obvykle v kombinaci s TEE. Pri negativnim
nalezu by meélo byt v pripadé vysoké suspekce na IE vySetreni zopakovano za5az 7
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 ( intrakardialni echokardiografie ?)

K lepSimu zobrazeni vegetaci, abscesu, pseudoaneuryzmat a dehiscenci protetickych
chlopni nebo elektronickych implantacnich zarizeni je vhodné pouzit dalsi
zobrazovaci metody - CT, PET CT s 18F-fluorodeoxyglukézou , WBC SPECT



Dékuji za pozornost




