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Infekéni endokarditida

* [E onemocnéni s 10-30% hospitaliza¢ni mortalitou
+ 50% pacientu s IE je operovdno
+ Casna diagnostika - ¢asnd 1écba - casnd indikace k operaci

* ~30% inicidlnich echokardiografickych vysetfeni u protézové IE s

nejednoznacnym zaveérem

+ ~ 80% senzitivita klasifikace modifikovanymi Duke kriterii v

epidemiologickych studiich (pt#i hodnoceni na konci sledovani)

* “upstream” v diagnostice IE = hybridni metody



Modifikovana Duke kritéria

Tabulka 13 - Definice infekéni endokarditidy podle
modifikovanych Duke kritérii

Patologicka kritéria
e mikroorganismy prokazané kultivacné nebo histologickym
vysetfenim vegetace, embolizované vegetace nebo vzorku

This classification has a sensitivity

z intrakardialniho abscesu nebo of approximately 80% when the
* patologické léze, vegetace nebo intrakardialni absces SHist ooy N d el
e g S 3 A patient follow-up in
potvrzené histologickym vySetfenim s prukazem aktivni epidemiological studies
endOka rd Itldy in early PVE echo inconcl 30%

Klinicka kritéria

e 2 velkd kritéria nebo

o 1 velké kritérium a 3 mala kritéria nebo
* 5 malych kritérii__

I ma—— e

e 1 velké kritérium a 1 malé kritérium nebo
¢ 3 mald kritéria

e jednoznacna alternativni diagndza nebo

e vymizeni pfiznaku svéddicich pro IE pfi [éCbé antibiotiky < 4
dny nebo

 bez patologické evidence IE pfi operaci nebo pitvé pfi [écbé
antibiotiky <4 dny neb
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Definice kritérii

Velka kritéria

1. Pozitivni hemokultury pro IE
a. Typické mikroorganismy konzistentni's IE ze 2 riznych hemokultur:
e Viridans streptococci, Streptococcus gallolyticus (Streptococcus
bovis), skupina HACEK, Staphylococcus aureus nebo
e komunitné ziskané enterokoky v nepfitomnosti primarniho
loZiska nebo
b. Mikroorganismy konzistentni s IE z trvale pozitivnich
hemokultur:
e > 2 pozitivni hemokultury z odbérd v rozmezi > 12 h nebo
e vSechny 3 nebo vétsina z > 4 separatnich hemokultur (prvni
a posledm odbé »

v
7 //

. Zobrazovani pozitivni pro IE
a. Echokardiogram pozitivni pro IE:

e vegetace;

e absces, pseudoaneurysma, intrakardialni pistél;
e perforace nebo aneurysma chlopné;

* nova Castecna dehiscence chlopenni ndhrady.
. Abnormalni aktivita kolem mista implantace nahrady chlopné
detekovana "®F-FDG PET/CT (pouze pokud uplynuly > 3 mésice
od implantace protézy) nebo SPECT/CT znacenymi leukocyty.
Jednoznacné paravalvularni [éze na CT srdce.

Mala kritéria

1. Predispozice, napf. predisponujici srde¢ni onemocnéni, nebo
intravendzni abuzus drog

2. Horecka . p08 I
93 Vaskularni fenomény (véetné detekovanych pouze
zobrazovanlm) velké arterialni emboly, septické pllcnl'
~Sinfark n| (mykotlcke) aneurysma, intrakranig
krvacent, kKonjermkt vacenicaJanewayovy leze.
4. Imunologické fenomeny glomerulonefritida, Oslerovy uzliky,
Rothovy skvrny a revmatoidni faktor.
5. Mikrobiologicky prukaz: pozitivni hemokultura, ktera nespliuje

vyse uvedenou definici vekého kritéria nebo sérologicky prukaz

s
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: &aktivm’ infekce organismem konzistentnim s IE.




Echokardlo graficka Velka knterla

PAT T: 37.0C 4 O
TEE T: 39.2C 4

2. Zobrazovani pozitivni pro IE
a. Echokardiogram pozitivni pro IE:
e vegetace;
e absces, pseudoaneurysma, intrakardialni pistél;
e perforace nebo aneurysma chlopné;
* nova Castecna dehiscence chlopenni nahrady.




Echokardiografie

+ Senzitivita k dg. vegetaci @

* Nativni chlopné [ 7 I

TEE 96%
. P £ podgfneircxli(ia IE
+ Frotezy

+ TTE 50%

+ TEE 92% /-
\/
+ Specificita 90% g

Je-li inicidlni TEE negativni, avSak trva vyznamné podezieni
na IE, zopakujte TTE a/nebo TEE za 5-7 dni

e —



Indikace echokardiografie

e Echokardiografie ma byt
zvazovana u bakteriemie lla
Staphylococcus aureus.

n=244 na JIP se stafylokokovou bakteremii (SAB) + echokardiografie
n=53 (22%) potvrzena IE

Prevalence u pacientt s nativni chlopni = 19% (95% CI: 14-25%)
Prevalence u pacientt s chlopenni protézou = 38% (95% CI: 14-25%)

Bez rozdilu mezi regiondlnimi nemocnicemi a spec. centry 20 vs. 23% (ns).
Prevalence IE u high-risk vs low risk pacientti (38 vs. 5%; P < 0.001).

6 mésicni mortalita SAB s IE 14 (26%) vs. 28(15%) bez IE (P < 0.05)

Rasmussen RV Eur |
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c. Jednoznacné paravalvularni léze na CT srdce.

J

Linhartovd, EurHeart | 2007



BE-FDG PET/CT

b. Abnormalni aktivita kolem mista implantace nahrady chlopné
detekovana "®F-FDG PET/CT (pouze pokud uplynuly > 3 mésice
od implantace protézy) nebo SPECT/CT znacenymi leukocyty.




V{znam ' F-FDG PET/CT v dg. PVE

Zvyseni senzitivity pri prijeti

n=72, susp. PVE PET/CT as a novel major criterion
Vstupni klinické, mikrobiol., echokg. o p=0.008
+PET/CT srdce pri prijeti bez vlivu na 1é¢bu. 100 97%
Finalni dg. podle Duke kriterii po 3 meésicich u Modified-Duke
Vysledky 80 | 70% Criteria
36 (50%) abnormalni 'SFDG uptake kolem protézy 60 p=0.5
Sensitivita, 73% (54% -87%) - 0% 4 0%
Specificita, 80% (56% - 93%), 20 - W PET/CT
Pozitivni pfedpovédni hodnota 85% (64% - 95%) . gﬁ:'::d'[)“ke
Negative predpovédni hodnota 67% (45% -84%) 20
Celkova presnost 76% (63% -86%) 0 | |
Sensitivity  Specificity
Results of PET/CT According to the Final Diagnosis |
Final Diagnosis
— _ _ Saby L, ] Am Coll
Definite PVE Possible PVE Rejected PVE

Positive PET/CT 22 (73) 10 (45) 4 (20) — Card3,
Negative PET/CT 8 (27) 12 (55) 16 (80) R T—

Values are n (% of each final diagnosis).




Za snimky dékuji
J. Baxovi, KZM ‘
EN Plzen “




SPECT/CT leukocyty znacenymi P HMPAO

‘Hyafil F EHJ — Cardiovascular Imaging (2013) 14, 586-594




99mTc
Vyznam SPECT/CT leuko znacenymi HMPAO

Leukocyte scintigraphy (n = 42)

v ' v
Positive (n = 14) Negative (n = 28)
v
Intense signal (n=9) Mild signal (n = 5)
|
v v v v v
Cardiac surgery Medical treatment Medical treatment Cardiac surgery Medical treatment
(n=6) (n=3) (n=5) (n=3) (n = 25)

Abscess fwd) . Deoth (=) 2" leukocyte scintigraphy - Aseptic valvular dehiscence (n = 2) No recurrent endocorditis

_ (n=5) - Endocorditis with no abscess (n = 1) ofter o mean follow-up of

- Recurrent endocorditis (n = 1) J 15 months

- Lorge valvular dehiscence (n = 1)
Negative (n = 5)

|

- Large volvular dehiscence with no abscess (n = 1)
- No recurrent endocarditis after @ median follow-up of 14 months (n = 4)

This study suggests that LS is useful for the identification of perivalvular | | Hyafil F EHJ — Cardiovascular
infection in patients with a suspicion of PVE and inconclusive TEE.




PET vs. leuko scan v dg. PVE

n= 39 , susp. PVE +nejasné echo

I8F-FDG PET + leuko scan

Finalni dg. podle Duke po 3 m. sledovani
Vysledky:

n=14 potvrzena

n=4 mozna

n=21 vyloucena.

18F-FDG PET Leuko scan
Sensitivita 93% 64 %
Specificita 71% 100%,
Pozitivni pred. hodnota 68% 100%,
Negativni pred. hodnota 94%  81%
Presnost 80% 86%

n=12 (31%) diskrepance mezi 18F_-FDG PET a leuko scan

n= 5 potvrzend IE, true pozitiv I8F-FDG PET ale fale$n&

negativni leuko

z nich u 3 nonpyogenni IE (Coxiella Candida).

n=21 s vyloucenou IE

z nich u 6 true-negative leuko+ fale$né pozitivni 18SF-FDG

PET

vysetfeni bylo 2 mésice po KCH operaci.

Zavér: Leuko scan
-u nejistého PET
-v prvnich 2 mésicich po KCH

Rouzet F, ] Nucl Med 2014; 55:1980-1985
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Neurologické komplikace 1E

MRI

X

Embolizace Infekéni aneurysma Mikrokrvaceni

Mal4 kriteria v T2 obraze
nepatfi mezi

mala kriteria



Diagnosticky algoritmus 2015

Klinické podezreni na IE

Modifikovana Duke kritéria (Li)

v v v v
B

Nativni Chlopenni
chloper nahrada

==

. Opakovana echokardiografie 1. Opakovand echokardiografie (TTE a TEE)/
(TTE a TEE)/mikrobiologie mikrobiologie
2. Zobrazovani embolickych 2. "8F-FDG PET/CT nebo SPECT/CT znacenymi leukocyty
prihod? 3. CT srdce
3. CT srdce 4. Zobrazovani embolickych pfihod

v v

Modifikovana diagnosticka kritéria ESC 2015°

v

Potvrzena IE Mozna IE Vyloucena IE




/.obrazovaci metody v dg. 1E

* Hchokardiografie TTE +TEE zdkladni metoda

+ Nova velka kriteria - snizi % mozné IE

+ "*FDG PET/CT u protézové IE >3 meésice po operaci
+ SPECT/CT znac¢enymi leukocyty
* u protézové IE

“ prinejasném FDG PET/CT a <3 mésice PO operaci

+ Nové malé kriterium

* CT nebo MR cerebralni embolické 1éze nebo cévni komplikace
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L.écba neurologickych komplikaci

Neurological complication
* Clinical assessmegp
< * Cerebral CT sca

e TTE/TOE
Heart failure
Uncontrolled infection
Abscess
Yes High embolic risk No

Intracranial haemorrhage Yes
Coma

Severe comorbilities
Stroke with severe damage

No
v
: Conservative treatment
Consider surgery and monitoring




Indications for surgery Timing® | Class® Level®

1. Heart failure

Aortic or mitral NVE or PVE with severe acute regurgitation, obstruction or fistula causing refractory | Emergency I

pulmonary oedema or cardiogenic shock

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

echocardiographic signs of poor haemodynamic tolerance l

2. Uncontrolled infection

Locally uncontrolled infection (abscess, false aneurysm, fistula, enlarging vegetation) Urgent I

Infection caused by fungi or multiresistant organisms Urgent/ I
elective

Persisting positive blood cultures despite appropriate antibiotic therapy and adequate control of Urgent lla

septic metastatic foci

PVE caused by staphylococci or non-HACEK gram-negative bacteria Urgent/ la
elective

3. Prevention of embolism

Aortic or mitral NVE or PVE with persistent vegetations >10 mm after one or more embolic Urgent I

episode despite appropriate antibiotic therapy

Aortic or mitral NVE with vegetations >10 mm, associated with severe valve stenosis or Urgent lla

regurgitation, and low operative risk

Aortic or mitral NVE or PVE with isolated very large vegetations (>30 mm) Urgent lla

Aortic or mitral NVE or PVE with isolated large vegetations (>15 mm) and no other indication for| Urgent b

surgery®




+ Pacienti s
komplikovanou
IE maji byt
lécCeni v
referencnim

centru

Logistika

Tabulka 9 - Doporuceni pro odeslani pacientl do referencniho

centra

Doporuceni

Pacienti s komplikovanou IE

by méli byt v raném stadiu
vysetreni a [éCeni v centru pro
|é¢bu IE s okamzité dostupnym
chirurgickym zazemim

a pfitomnosti multidisciplinarniho
|E tymu, v némz jsou zastoupeni
specialista na infekéni nemoci,
mikrobiolog, kardiolog,
kardiochirurg, specialisté na
zobrazovani a dle potreby
specialista na VSV.

lla
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Diagndza IE

# Klinické podezreni - horecka (90%) + embolické

fenomeny (25% v dobé dg.)

* Mikrobiologie - hemokultury...

“ Zobrazovaci metody



Embolizace

3. Prevention of embolism

Aortic or mitral NVE or PVE with persistent vegetations >10 mm after one or more embolic Urgent I
episode despite appropriate antibiotic therapy
Aortic or mitral NVE with vegetations >10 mm, associated with severe valve stenosis or Urgent lla

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

Table 26 Indications for surgical treatment of right-sided infective endocarditis

Recommendation Class® | Level®

Surgical treatment should be considered in the following scenarios:

antimicrobial therapy or

e Right HF secondary to severe tricuspid regurgitation with poor response to diuretic therapy

e Microorganisms difficult to eradicate (e.g. persistent fungi) or bacteraemia for > 7 days (e.g. S. aureus, P. aeruginosa) despite adequate

e Persistent tricuspid valve vegetations > 20 mm after recurrent pulmonary emboli with or without concomitant right heart failure or

lla




Indikace k operaci pri neurologické komplikaci

Recommendations Class

After a silent embolism or transient ischaemic attack, cardiac surgery, if
indicated, is recommended without delay.

Neurosurgery or endovascular therapy is indicated for very large, enlarging or ruptured
intracranial infectious aneurysms.

Following intracranial haemorrhage, surgery should generally be postponed for =1

i
month. a

After a stroke, surgery indicated for HF, uncontrolled infection, abscess, or persistent
high embolic risk should be considered without any delay as long as coma is absent and lla
the presence of cerebral haemorrhage has been excluded by cranial CT or MRI.

Intracranial infectious aneurysms should be looked for in patients with IE and
neurological symptoms. CT or MR angiography should be considered for diagnosis. If
non-invasive techniques are negative and the suspicion of intracranial aneurysm remains,
conventional angiography should be considered.

lla




Doporuceni IE ESC 2015

« Profylaxe jen pro vysoce rizikové, prevence pro vSechny

* Multidisciplindrni “endocarditis team”

* Hemokultury a echokardiografie zdkladem diagnostiky

* Nova CT a PET, SPECT /CT diagnosticka kriteria a

algoritmus k zpresnéni dagnostiky

# Casna indikace k operaci ke zlepseni prognozy



Embolizace

» Vyskyt 20-50%, klesa od
zahdjeni ATB

* Nejcastéjsi v prvnich 2 tydnech

+ Souvisi s velikosti a mobilitou

vegetaci

“ Nejcastéji mozek, slezina

+ Neéma v 20-50%

50 _
> 1
= 40 .
= % - 6-m kumulativni
C
= incidence novych EE:
(Al
g 50 8.5%
% * Incidence EE nejvyssi
§ °° 7 v prvnich 2 tydnech od
o zahdjeni ATB terapie
3 10 -
£
i

O -

| | | | | | | | | |

6 8 10 12 14 16 18 20 22 24

O -
N -
N -

Week of Antibiotic Therapy

L — —————

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



Rozmcr vegetace vs. riziko embolizace

Multivariate Analysis
Univariate Hazard Ratio
Analysis (95% Confidence
Variable p Value Interval) p Value
Age 0.15 1.01 (0.99-1.03) 0.18
Diabetes 0.05 1.30 (0.61-2.80) 0.50
Previous embolism 0.04 1.40 (0.74-2.65) 0.30
Atrial fibrillation 0.07 1.66 (0.81-3.41) 017
Vegetation length (mm) 0.001
(stratified)*
=0 to <10 1.26 (0.24-6.69) 0.79
~10 0.04
Staphylococcus aureus 0.07 1.78 (0.85-3.76) 0.13

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



/.obrazovaci metody v dg. 1E

+ Echokardiografie TTE +TEE zdkladni metoda

¢ o

+ paravalvuldrni extenze - nové velké kriterium
« CT Ag korondarnich tepen misto SKG
+ plicni postiZzeni u pravostranné IE

+ CT nebo MR cerebrdlni embolické 1éze nebo cévni komplikace - nové malé

kritérium

+ 'FDG PET/CT periprostetické aktivita(>3 m poop.) nebo SPECT/CT

znacenymi leuko -- nové velké kritérium



Modifikovana Duke kritéria

This classification has a
sensitivity of approximately
80% when the criteria are
evaluated at the end of patient
follow-up in epidemiological
studies

in early PVE ech o. 30%

\
\\
\
N
\
N \
\ \

/ S —

E—— m  Klinické podezreni na IE \\

Modifikovana Duke kritéria (Li)

NaTIV

chlopen

V

1. Opakovand echokardiografie
(TTE a TEE)/mikrobiologie
2. Zobrazovani embolickych

pfihod?

3. CT srdce

openni
nahrada

V

1. Opakovand echokardiografie (TTE a TEE)/
mikrobiologie

2. "8F-FDG PET/CT nebo SPECT/CT znacenymi leukocyty

3. CT srdce

4. Zobrazovani embolickych pfihod

v

Modifikovana diagnosticka kritéria ESC 2015°

Potvrzena IE

v

Mozna IE Vyloucena IE




Nova kritéria 2015

+ Echokardiografie TTE +TEE zakladni metoda

+ Nova velka kriteria

18
*  FDG PET/CT u protézové IE >3 mésice po operaci
* SPECT/CT znacenymi leukocyty

+ u protézové IE

18
« p¥i nejasném FDG PET/CT a <3 mésice po operaci

< Noveé maleé kriterium

* CT nebo MR cerebralni embolické 1éze nebo cévni komplikace - nové

malé kritérium



V{znam ' F-FDG PET/CT v dg. PVE

Vstupni echo normalni/neurcité v 30%

72 pts susp. PVE

Klinické, mikrobiol., echo vySetreni.

PET/CT srdce pri prijeti.

Finalni dg. podle Duke kriterii po 3 meésicich

Vysledky

36 (50%) abnormalni FDG uptake kolem protézy.

Sensitivita, 73% (54% -87%)

Specificita, 80% (56% - 93%),

Pozitivni predpoveédni hodnota 85% (64% - 95%)

Negative predpovedni hodnota 67% (45% -84%)

Celkova presnost 76% (63% -86%)

Pridani abnormal FDG uptake periprosteticky jako velkého kritéria vyznamneé zvysilo citlivost
modifikovanych Duke kriterii pri prijeti (70% [52% to 83%] vs. 97% [83% to 99%], p = 0.008).
Pric¢inou bylo vyznamné snizeni po¢tu moznych PVE ze 40 (56%) na 23 (32%) (p < 0.0001)



