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2015 ESC INFEKTIF ENDOKARDIT (iE) KILAVUZU

Tablo 1. Avrupa Kardiyoloji Dernegi’nce onerilen enfektif endokardit tani kriterleri

. Major kriterler
. Pozitif kan kilttri

A. ki ayri kiiltlirde enfektif endokardit ile uyumlu tipik mikroorganizmalar

B. Israrci kan kdilttirlerinden enfektif endokardit ile uyumlu mikroorganizmalar; en az 12 saat arayla alinan =2 kiiltur
pozitifligi veya ilki ile sonuncu arasinda en az bir saat olan (g kdlttirtin hepsinde veya dért kuilttrtin gogunda pozitiflik
C. Coxiella burnetti igin tek kdltirde pozitiflik veya IgG antikor titresi >1:800
. Enfektif endokardit igin pozitif gériinttileme bulgulari
A. Endokardit igin ekokardiyografik pozitif bulgular
* Vejetasyon
* Apse, psddoanevrizma veya intrakardiyak fistuil
» Kapakta anevrizma, perforasyon
* Protez kapakta yeni kismi ayrilma
B. Prostetik kapak ¢evresinde FDG-PET/BT veya I6kosit igaretli SPECT/BT anormal aktivite tutulumu
C. Kardiyak BT ile paravalvtiler lezyon varligi
. Mindr kriterler
1. Predispozan kardiyak hastaliklar veya intravendz ilag kullanimi
. Ateg >38°C
. Vaskdiler belirtiler: konjoktival kanama, Janeway lezyonlari, arteriyel emboli, pulmoner infarkttisler, mikotik anevrizma
veya intrakraniyal kanama (Yeni gértinttileme ydntemleriyle)
4. immuinolojik belirtiler: Glomertilonefrit, Osler nodiilleri, Rroths lekesi ve romatik faktér pozitifligi
. Mikrobiyolojik deliller: Major kriteri kargilamayan pozitif kan kiiltirt veya enfektif endokardit ile uyumiu
mikroorganizmalarin aktif enfeksiyonuna ait serolojik kanitlar
Kesin tani: iki majér veya bir majér arti tig¢ minér veya bes minér kriter varlig
Olasi tani: Bir major arti bir mindr veya ¢ mindr kriter varligi

FDG-PET: Florodeoksiglikoz pozitron emisyon tomografisi; BT: Bilgisayarli tomografi; SPECT: Tek foton emisyon bilgisayarli tomografi.




= Vejetasyon

= Abse, psodoanevrizma, intrakardiyak fistul
- Kapakta anevrizma, perforasyon

= Protez kapakta yeni kismi ayrilma

= Non-spesifik valvuler kalinlasma

= Yeni valvuler yetersizlik




Table2 Timing of surgery [82e+-, 83]

AHA/ACC 2014

ESC 2015

' Early surgery class I:
Timing of surgery should be made by heart valve team consisting of
cardiologists, cardiac surgeons and infectious disease specialists

Heart failure: valve dysfunction causing heart failure/heart block or

Emergent surgery class I:
Heart failure: aortic/mitral endocarditis causing SEevere re itation,

obstruction or fistula with refractory pulmonary edema or cardiogenic
shock

abscess ' Urgent surgery class [:

Infection: Bacteremia despite antibiotic therapy or fevers greater than
5-7 days after starting antibiotics. In those with prosthetic heart valves
with relapsing infection

Infection: S. aureus/fungi in blood

Early surgery class [la:

Prevention of embolization: recurrent emboli and persistent vegetations
despite appropriate antibiotic therapy

Early surgery class [Ib:

Prevention of embolization: large mobile vegetations > 10 mm

Heart failure: aortic/mitral endocarditis causing severe regurgitation or
obstruction with poor hemodynamic tolerance without pulmonary edema

or cardiogenic shock

Infection: Locally uncontrolled infection (abscess, false aneurysm, fistula or
enlarging vegetation

Infection: Caused by fungi/resistant organism (may be considered for
elective surgery as well)

Prevention of embolization: aortic/mitral valve endocarditis with vegetation
> 10 mm after one previous embolic event despite antibiotics

' Urgent surgery class [la:

Infection: Persistent bacteremia despite antibiotics and control of septic foci.
PVE caused by staphylococci or non-HACEK gram negative bacteria
(may be elective also)

vegetanon > 30 mm or > 10 mm with severe valve stenosxs,

regurgitation and low operative risk
Aortic or mitral valve endocarditis with vegetation > 15 mm and no other

indication for surgery (class 1Ib)

Emergent is defined as within 24 h, urgent is within 48 h and early is defined as during hospitalization prior to completion of antibiotic course



« 2-D TTE vs. 2-D TEE
Clinical suspicion of IE
@ * Nativ kapak
i I ] ] sensitivite %50-90 vs %90-100
— - - - spesifisite %90 vs >%90
/ * Protez kapak
/ sensitivite %40-70 vs %85
/J
/ . High
Ve s
X mr'/ Stop e 2'D TTE
[.N TS b e » Ventrikil boyutlari / fonksiyonu
e *'*""“*“'Z’J « Kapak hst.nin hemodinamik énemi
IE = Infective erdocarticls 108 = ransossophageal echomrdography. ' TE = tnethornacic . . .
i Wit ikt i e 1 s e e FUE i o » Anterior prostetik aort kapak absesi
urequivecal mhocrdogaphie fiednp

(akustik golgelenme nedeniyle TEE ile
Figure | Indications for echocardiography in suspected infect-

Nl goruntulenmesi zor) ,@
\
Cahill TJ. JACC 2017; 69(3): 325-44 Jassal DS. Cardiovasc Ultrasound 2007; 5: 20



Negative High
Quality Images

Infective Endocarditis

-~

No further diagnostic
work up

v

Indications not met

No further

Perform 2D TEE
if indications
met*

l Yes

diagnostic work 4

No

2D or 3D TEE
quality poor or
findings equivocal

Suspected | I
High Suspicion
Presence of S.aureus
Yes bacteremia, previous hx No
of IE, ICD/Pacing leads |
or PHV?
Perform 2D TEE Perform 2D
prior to or without TTE
DTTE |
& Positive
Negative
If TTE nondiagnostic, when
complications have

Yes

v

Consider Cardiac
CT/Metabolic
Imaging

developed or are clinically
suspected, a TEE is
recommended right away.

l Negative

Perform repeat

2D TEEin 7-10
days

l Negative

No further work up
indicated. Further
work up per
clinician,

Fig.6 Workup of infective endocarditis. * Indication for TEE includes: severe valve dysfunction, PHV endocarditis, lead or cardiac device present, poor
visualization due to body habitus




Table 10 Role of echocardiography in infective
endocarditis

Ricamrrandations | Class* | Level®| Rete

A. Diagnosis

e TTE is recommended as the
first-line imaging modality in
suspected IE.

64,65

e TOEis recommended in all
patients with clinical suspicion
of |E and a negative or
non-diagnostic TTE.

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

» Repeat TTE and /or TOE within
57 days is recommended in case
of initizlly negative examination
when clinical suspicion of IE
remairs high.

» Echocardiography should be
considered in Staphylccoccus
gureus bacteraemia.

* TOE should be considered in
patients with suspected IE, even
in cases with positive TTE,
except in isolated right-sided
native vatve IE with good
quality TTE examination and
unequivocal echocardiographic
findings.

B. Follow-up under medical

» Repeat TTE andior TOE are
recommended as 500N as a
new complication of IE is
suspected (new murmur,
embolism, persisting fever, HF,
abscess, atrioventricular block).

66-71

64,71

66,67

64,72

Table 10 Continued

* Repeat TTE and/or TOE should be
considered during follow-up of
uncomplicated IE, in order to detect
new silent complications and
monitor vegetation size. The timing . 64,72
and mode (TTE or TOE) of repeat
examiration depend on the initial
findings, type of microorganism, and
initial response to therapy.

C. Intraoperative echocardiograp

® |ntraoperative echocardiography is
recommended in all cases of IE
requiring surgery.

D. Following completion of therapy

64,73

» TTEis recommended at completion
of antibiotic therapy for evaluation
of cardiac and valve morphology and
function.

Continued

HF = heart failure; |E = infectve endocarditis; TOE = transoesophageal
echocardiography, TTE = transthoracic echocardiograply.

*Class of recommendation.

Level of evidence,

“Reference(s) supporting recommendations.




TTE Q mm)p TEE

= Protez kalp kapaklari
= Gecirilmis endokardit oykusU

= Etiyolojisi bilinmeyen Staph. aureus bakteriyemisi

= |CD / pil leadleri -

= TTE (-) / supheli ise TEE (TTE nin sensitivitesi l)

= Klinik suphe yuksekse TEE NR olsa bile 7-10 qun sonra tekrar TEE

= 3-D TEE (vejetasyon, abse, perforasyon, paravalviiler kacak, protez kapakta ayriima,
perianntiler tutulum) P

€
&
Cahill TJ. JACC 2017; 69(3): 325-44 Pfister R. Infection 2016, 44(6): 725-31 Habets J. Eur Radiol 2015; 25(7): 2125-33 .4



Sag-kalp Endokarditleri

= Geng populasyonda ve |V ilag bagimlilarinda sik.
= Mortalitesi daha dusuk.
« TTE 6zellikle gorinti kalitesi iyi olan hastalarda yeterli, |IE tanisi alan hastalarda TEE???

« [zole sag-kalp IE'nde (non-Staph.aureus endokardit), kardiyak cihaz implantasyonu,
perzistan bakteremi ya da prostetik cihaz yoksa ve hastanin TTE goruntuleri yeterliyse

TEE yapilmayabilir.

= 3D-TEE > TTE & 2D-TEE: trikUspid protez kapak / annuloplastili hst vejetasyon

« 3D-TEE > 2D-TEE: trikiispid nativ kapak IE'nde de kapak apparati, vejetasyon ve bdlge

anatomisinin degerlendirilmesi (0rn; kapak perforasyon)

(w- ;
\KJ;)
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Protez Kapak Endokarditi

- Protez kapak varliginda IE tanisi daha zor
= Pannus / trombus / vejetasyon

= Prostetik strandler, gevsek sutur materyali, mitral subvalvuler doku artiklari,
mikrokavitasyonlar (yuksek hizli, kiguk, parlak ekolar— spontan bubble kontrast, inflow zone

da gorulir; MVR de AVR den daha sik)

= Habets ve ark meta-analizinde TEE ile vejetasyonlar olgularin %18’inde, periannuler

yayilim olgularin %14’unde atlanmis.

« 3D-TEE : protez kapak IE’nde kardiyak anatomi, vejetasyon, perianndiler yayilimin

goruntilenmesinde daha iyi.

Habets J. Eur Radiol 2015; 25 (7): 2125-33



Protez Kapak Endokarditi

= Protez kapak obstruksiyonu / kitle (pannus / trombus / vejetasyon) — 3D-TEE
>2D-TEE

= Paravalvuler kacaklarin goruntulenmesinde 3D-TEE > 2D-TEE

= Protez kapak leafletlerinin hareketi / fonksiyon bozuklugu

= Protez kapak ayrilmasi

= TAVR - E: hastalar implantasyondan sonraki ilk bir yil daha duyarli, mortalite

yuksek, aggresif tdv

Barbetseas J. JACC 1998; 32(5):1410-7 Glirsoy OM. Echocardiography 2013; 30(7):E198-201 Latib A. JACC 2014, 64(20):2176-8
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Lead Endokarditi

= Pil implante edilen olgularin <%1’inde IE

= 2D-TEE >2D-TTE

=« TEE ile birlikte kapak IE'inin varligi da arastirilir.

= 3D-TEE ile leadlerin trikuspid kapagi gecisi, kardiyak anatomi, varsa baska

vejetasyonlar da goruntulenebilir

= Benign mobil fibrin trombusleri *

Victor F. Heart 1999;81(1): 82-7 Seo Y. Circ J 2008; 72(9): 1465-70 Mihl C. Eur J Echocardiogr 2010; 11(2): E1

®
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Cihaz Endokarditi: Kapama cihazlari

= Konjenital ve edinilmis septal defektlerin, sints Valsalva rlptirantn perkatan yolla

cihazla kapatiimasi
= Nativ kapak IE | , cihaz IE 1

= TTE ile vejetasyonlarin ve eslik eden intrakardiyak patolojilerin onemli bir kismi

gozden kacabilir.

= 2D-TEE

= 3D-TEE

\ |
Holzer R. Catheter Cardiovasc Interv 2006, 68(4):620-8 Wang J. Am J Cardiol 2016; 117(6): 980-7 Wang L. Ann Thorac Surg 2012; 94(2): 592-8 N4

L
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Eustachian Valve Endokarditi

= Embriyolojik sinus venozusun kalintisi
= Nadir gorulir (sag kalp IE’leri icinde %3.3)

= Etiyoloji: IV ilag kullanimi, kateterler, romatizmal kalp hastaliklari, pil leadlert,

Immun yetersizlikler

= 3D-TEE > 2D-TEE> 2D-TTE

= Eustachian valve IE + koroner siniis IE

Victor F. Heart 1999;81(1): 82-7 Seo Y. Circ J 2008; 72(9): 1465-70 Mihl C. Eur J Echocardiogr 2010; 11(2): E1



Mural Endokardit

= Kalbin non-valviiler yapilarinin endokardiyal ytizeylerinin IE

= Nadir
= TTE

= Literaturde 21 olgu (+). Buyuk cogunlugu LV yerlesimli ve Staph.aureus

etken

Kearney RA. Ann Intern Med 1994; 121(3): 219-30 Tahara M. J Ultrasound Med 2017; 36(3): 659-64



IE’in SEKEL ve
KOMPLIKASYONLARI




Kapak Yetersizlikleri

« Akut kapak yetersizlikleri IE’in en iyi bilinen ve korkulan komplikasyonudur.

Genellikle hemodinamik bozulma eslik eder.

= Flail leaflet
= Prolapsus
= Leafletlerde / kuspislerde yirtik

= Kapak perforasyonu

Zoghbi WA. JASE 2017; 30(4): 303-71 Zoghbi WA. JASE 2009; 22(9):975-1014 Afonso L. Curr Cardiol Rep 2017; 19: 127-39 ‘



Kapak Yetersizlikleri

= Akut mitral yetersizligi (MY): pulmoner 6dem, hipotansiyon, kardiyojenik sok
= Cok artmig LAP, sistemik hipotansiyon, LV-LA arasi gradiyent duser

= Akut ciddi MY’nde: Belirgin bir ufurim yoktur

Renkli Doppler goruintulemede turbulan jet yoktur

= Akut MY’de Ekokardiyografi: hiperdinamik LV
eccentric MY jeti
pulmoner venoz sistolik flow reversal

dusuk atim hacmi (LVOT den hesaplanabilir)

«flail leaflet» ***

«ruptured» korda *** @

Zoghbi WA. JASE 2017; 30(4): 303-71 Zoghbi WA. JASE 2009; 22(9):975-1014 Afonso L. Curr Cardiol Rep 2017; 19: 127-39




Kapak Yetersizlikleri

= Akut ciddi aort yetersizligi (AY)

= LV diyastolik basincindaki ani artis MV’in erken kapanmasina yol agar (erken

diastolik ufurum ve S1 siddeti azalir) — M-mode ekokardiyografi ile goruntulenir

= TTE
= 2D-TEE ve 3D-TEE (yetersizligin nedeni ve ciddiyeti)

= Protez kapakta akut yetersizlik / central?- paravalvuler? yetersizlik
degerlendirilmesinde 2D-TEE ve 3D-TEE > TTE (akustik gélgelenme)

Zoghbi WA. JASE 2017; 30(4): 303-71 Zoghbi WA. JASE 2009; 22(9):975-1014 Afonso L. Curr Cardiol Rep 2017; 19: 127-39



AORT KAPAK
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MIFFRAL KAPAKTA PERFEORAS




Paravalvuler Abse

= Nativ / protez kapak endokarditinde gorulme sikhgi %30-40

= Staph. aureus 1

« Aort kapakta daha sik

= Kardiyak abseler ileti defektleri, fistulizasyon, perikard hst ve miyokardiyal

iskemiye neden olabilir

= Erken tani onemli (paravalviiler komplikasyonlari olan hastalarda hastane-ici 61iim riski 1)
= Cosmi ve ark. abse + kapak disfonksiyonu olanlarda mortalite belirgin 1 (%59 vs %10)

= Paravalvuler abse tanisinda TTE vs TEE: sensitivite: %28 vs %87 spesifisite:%98 vs %95

Daniel WG. NEJM 1991; 324(12):795-800 Murdoch DR. Arch Intern Med 2009; 169(5) Cosmi JE. JASE 2004; 17(7):766-8 @
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VEJETASYON

LV-LA FISTUL

2-D ve 3-D TEE: PROTEZ AO KAPAK
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2-D TEE: PARAVALVULER ABSE




Intramiyokardiyal Abse

= Intramural / intramiyokardiyal abse nadir gorulur, genellikle fataldir

= 3D-TEE > 2D-TEE (kompleks kardiyak abse pato-anatomisinin

tanimlanmasi ve preop. cerrahi planlama)

= Literatlirde en sik Stap. aureus septisemisine bagli «metastatic seeding»

(
\ y)
Penugonda N. JASE 2007;20(11):1314e9-11 Walker N. Eur J Echocardiogr 2010;11(10):E37 Chakrabati J. In J Cardiol 1995; 52(3): 189-96 4



X7-21
e . Mo . & -

ng Intramyocardial

C 50
P Off Abscess

Gen

PMV Vegetation

PAT T: 37.0C
TEET:40.8C

’\«’/\WJ'VHK‘JL_/ 102 bpm

-4 -4 -

. INTRANMIYOKARDIYAL AB




Kapak Perforasyonu

= Perforasyon IE’in ciddi bir komplikasyonudur — akut kapak yetersizligi
= Ekokardiyografide
= Non-kommissural yerlesimli, leaflet devamliligini bozan «eccentric» regurjitan jet

= Aciklanamayan multiple regurjitan jetlerin varligi

= Renkli Doppler / 2D goruntuler yanyana degerlendirilmeli***

= Bachour ve ark. calismasinda mitral kapakta perforasyonun aorta kapaga gore

daha sik goruldugu ve perforasyon olgularinin 1/3’Gne mitral kapak anevrizmasi

nin eslik ettigi saptanmis

Bachour K. Clin Cardiol 2009; 32(12):E55-62 De Castro S. Clin Infect Dis 2000; 30(5): 825-6 Thompson KA. Am J Cardiol 2011; 107(1): 100-2



Kapak Perforasyonu

= Kapak perforasyonlarinda ciddi kapak yetersizligi ve hastane-i¢i olum 1
= Erken ve dogru tani, zamaninda uygun cerrahi tedavi sagkalimda cok onemli

= MAK ve hemodiyaliz MV perforasyonu acisindan risk faktoru olarak saptanmis

= De Castro ve ark. 88 hastada TTE vs TEE
= TTE sensitivite %45 spesifisite %95
= TEE sensitivite %95 spesifisite %98***

= Thompson ve ark. 2D-TEE ile kapak perforasyonu goruntilenemeyen 4 hastada

3D-TEE ile perforasyonu goruntulenmis (sekil, biiyiikliik, yerlesim)

o

Bachour K. Clin Cardiol 2009; 32(12):E55-62 De Castro S. Clin Infect Dis 2000; 30(5): 825-6 Thompson KA. Am J Cardiol 2011; 107(1): 100-2
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Kapak Anevrizmasi

= |E'e sekonder gelisen kapak anevrizmalari seyrek gorulen ciddi bir

komplikasyondur
= Aort >> mitral

= Onceden varolan kapak hastaligina bagl inflamasyon ve fokal zayif alanlarin

varligi ve latent endokardite bagli neovaskularizasyona bagli

= 2D-TTE + Doppler — 2D-TEE + Doppler

= 3D goruntuleme ile veri az

@
{ )]
Azevedo O. Eur J Echocardiogr 2010;11:E28  Hotchi J. Circulation 2011;123: e400-2  Vijay SK. Echocardiogr 2014; 31.E24-6  Vilacosta I. Am J Cardiol 1999;84:11
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2-D TEE: AORT KAPAK ANEVRIZMASI




Psodoanevrizma

« Ps6doanevrizma IE ‘in nadir ancak iyi bilinen bir komplikasyonudur

= Kardiyovaskuler [Umenle baglantili perivalvuler kavitedir ve ekstravalvuler absenin

yeniden sekillenmesine sekonder olustugu dusunulmektedir

= LV pseudoanevrizmalari mitral-aortik intervalvuler fibroza absesine sekonderdir

(posterior aortic ring ile anterior mitral leaflet arasindaki avaskdiler, fibréz alan)

= Hastalarin %75’'inde enfeksiyon belirtileri, nefes darligi, gogus agdrisi, kalp yetmezligi,

inme

= Intervalvuler fibroza anevrizmasinin komplikasyonlari; LA, aorta ya da

perikardiyal bosluga ruptur sonucu hemoperikardiyum, tamponad, olum

€
\ )]
Silbiger JJ. Echocardiogr 2013; 30: E319-21 Sudhakar S. JASE 2010; 23: 1009-18. Afridi I. JACC 1995; 25: 137-45 N4



Psodoanevrizma

= 2D-TTE sensitivite %43

= 2D-TEE + renkli Doppler (pulsatil, ekspansile kitle icinde kan akimi +)

= Sistolde genigleme, diyastolde kollaps***

= Renkli Doppler ekokardiyografi ile ruptur ve fistulun yeri

belirlenebilir

¢

Kassim TA. Eur J Echocardiogr 2010; 11(3): E7 Sudhakar S. JASE 2010; 23: 1009-18.
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Intrakardiyak fistiiller

« Intrakardiyak fistlller abse ya da psddoanevrizmanin perforasyonu sonucu kapak

ve komsulugundaki paravalvuler yapilar arasinda baglanti olusmasi

= Nativ kapak endokarditlerinde olusan fistullerin yani sira protez kapak
endokarditinde enfeksiyonun periannuler yayilimi sonucu olusan aorta-kaviter

fistuller protez kapak endokarditinin sik gortlen komplikasyonudur
= LV - RA arasi fistul (Gerbode defekti) — TY jeti ile karisabilir — 3D goruntuleme***

= Sinus Valsalva — RA arasi defekt

¢
L
Anguera |I. Am J Cardiol 2006; 98(9): 1261-8 Yared K. JASE 2009; 22(4): 435: e1-3 4



Intrakardiyak fistiiller

= Fistuller kalp bosluklari veya koroner damar yatagi ile iligkili olabilir

= Arasinda fistul olusan bosluklarin basing farkina baglh akim «turbulan»dir

ve renkli Doppler ekokardiyografi ile goruntulenebilir
= 2D-TTE (sensitivite %50) — — 2D-TEE (sensitivite %97)

= 3D-TEE kardiyak anatominin detayli olarak goruntulenmesinde ve preop

ayrintili cerrahi planlamada yardimci

Anguera |. Am J Cardiol 2006; 98(9): 1261-8 Thuny F. Lancet 2012; 379(9819): 965-75 Taskesen T. Echocardiogr 2014, 31(8): E250-3
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Table1 Complications of IE: comparative utility of 2D TTE vs. 2D/3D TEE

Complication

2D TTE

2D TEE/3D TEE

Cardiac or paravalvular abscess

Mpyocardial abscess

Perforation/intracardiac
fistulization/regurgitation

Pseudoaneurysm

Valve aneurysm

Echo dense thick walled or focal
echolucency commonly involves
aortic root.

Poor sensitivity. Better visualization
of anterior PV abscesses

Single or multiple focal areas of
myocardial depression. Poor
sensitivity

Result of
abscess-—=>-
pseudoaneurysm=>rupture.
Regurgitant jet/turbulent flow will
be visualized on color/Doppler
flow. Suboptimal for small
perforation/intracardiac
fistulization

Presence of extraventricular cavity
commonly involving LV. Bulging
of aneurysm in systole. Poor
sensitivity

Focal saccular outpouching of valve.
Limited efficacy

Enhanced visualization of mitral
annulus/valve, mitral-aortic
intervalvular fibrosa. May detect

septal abscess with more accuracy.
Better visualization of posterior PV
aortic abscesses

Will detect with much higher efficacy.
3D TEE has been shown to be
effective case by case basis

Enhanced visualization of
mitral/aortic leaflet perforation. 3D
TEE can be helpful in diagnosing
fistulas, abscess and small
perforations missed on 2D TEE

Enhanced detection of
pseudoaneurysm. 3D TEE may
provide additional anatomic
information

Enhanced detection of aortic and
mitral valve involvement







