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Proc nova doporuceni?

* Vyvoj zobrazovacich
metod - zejména CT, PET/
CT - nova velka kriteria! * Diagnosticky algoritmus

* Nova data - prvni + Casna indikace operace v

randomizovana studie : T
S 3 prevenci komplikaci
konvenéni vs. chirurgické

1é¢by IE * Endocarditis Team

* Mezioborova spoluprdce



Prevence

» 2009 ESC Guidelines omezuji ATB
profylaxi jen na pacienty v nejvyssim
riziku

+ NICE Zddna profylaxe (2008)

» Analyza preskripce v UK

+ Vnimand horsi prognéza IE u pacientt s
nejvyssim rizikem tj. s chlopennimi
protézami

2015 Guidelines zachovaly ATB profylaxi
u (malého poctu) vysoce rizikovych
pacientti, u vykont s nejvyssim rizikem

* Dobra dentdlni hygiena a pravidelné
stomatologické prohlidky vyznam
obecné

Table 3 Cardiac conditions at highest risk of infective
- endocarditis for which prophylaxis should be 3
considered when a high-risk procedure is performed

Class® | Level®

Recommendations

Antibiotic prophylaxis should be considered for

patients at highest risk for IE:

(1) Patients with any prosthetic valve, including a
transcatheter valve, or those in whom any
prosthetic material was used for cardiac valve
repair.

(2) Patients with a previous episode of IE.

(3) Patients with CHD:

(a) Any type of cyanotic CHD.

(b) Any type of CHD repaired with a
prosthetic material, whether placed
surgically or by percutaneous techniques,
up to 6 months after the procedure or
lifelong if residual shunt or valvular
regurgitation remains.

Recommendations Class®|Level®

A. Dental procedures

e Antibiotic prophylaxis should only be
considered for dental procedures requiring
manipulation of the gingival or periapical
region of the teeth or perforation of the oral
mucosa




Logistika

“ Pacienti s komplikovanou IE maji byt 1éceni v

referen¢nim centru

Recommendations Class | Level

Patients with complicated IE should be evaluated and managed at an
early stage in a reference centre, with immediate surgical facilities and
the presence of a multidisciplinary “Endocarditis Team”, including an ID IIa
specialist, a microbiologist, a cardiologist, imaging specialists, a cardiac
surgeon, and if needed a specialist in CHD.

For patients with non-complicated |IE managed in a non-reference centre,
early and regular communication with the reference centre and, when IIa
needed, with visit to the reference centre, should be made.




Endocardits team + referencni centra

+Referenc¢ni centra

“Endocarditis Team - infekcionista, mikrobiolog, kardiolog,

kardiochirurg, radiolog, neurolog, neuroradiolog,, ...

+Okamzita dostupnost diagnostickych metod -
mikrobiologie, zobrazovaci metody TTE, TEE, CT, MR,

nukledrni metody

*Okamzitd dostupnost kardiochirurgie, neurologie,

intervenc¢ni neuroradiologie



Diagnoza IE

+ Klinické podezteni - horecka (90%) + embolické

fenomeny (25% v dobé dg.)

* Mikrobiologie - hemokultury alespon 3 x po 10 ml,
aerobni i anaerobni inkubace, z periferni Zily,

bakteremie je konstantni, pfed nasazenim ATB

« Zobrazovaci metody - echokardiografie, CT, nukledrni

metody



Modifikovana Duke kritéria
Definice® ]

Pathological criteria

* Microorganisms demonstrated by culture or on histological
examination of a vegetation, a vegetation that has embolized, or an
intracardiac abscess specimen; or

* Pathological lesions; vegetation or intracardiac abscess confirmed by
hi _ Aacon snowngaetveseadocarditis

linical criteria

* 2 major criteria; or

| major criterion and 3 minor criteria; or
5 minor criteria

* | major criterion and | minor criterion; or
3 minor criteria

* Firm alternate diagnosis; or

* Resolution of symptoms suggesting IE with antibiotic therapy for
<4 days; or

* No pathological evidence of IE at surgery or autopsy, with antibiotic
therapy for <4 days; or

* Does not meet criteria for possible |E, as above




Definice kritérii

|.Blood cultues positive for |IE
a. Typical microorganisms consistent with |IE from 2 separate blood
cultures:
* Viridans streptococci, Streptococcus gallolyticus (Streptococcus
bovis), HACEK group, Staphylococcus aureus; or
+ Community-acquired enterococci, in the absence of a primary
focus; or
b. Microorganisms consistent with |E from persistently positive blo
cultures:
+ 22 positive blood cultures of blood samples drawn >12 h apart;
+ All of 3 or a majority of >4 separate cultures of blood (with first
and last samples drawn 21| h apart); or
c. Single positive blood culture for Coxiella burnetii or phase | IgG
antibody titre >1:800

2.Imaging positive for |IE
a. Echocardiogram positive for IE:

*Vegetation;

*Abscess, pseudoaneurysm, intracardiac fistula;
*Valvular perforatio

. nce of prosthetic valve.

“Abnormal activity around the site of prosthetic valve implantatio
detected by "*F-FDG PET/CT (only if the prosthesis was implanted

|. Predisposition such as predisposing heart condition, or injection
drug use.

2B erature : -

~vascular phenomena (including those detected by imagim

major arterial emboli, septic pulmonary infarcts, infectious (mycotic)

aneurysm, intracranial haemorrhage, conjunctival haemorrhage

4. Immunological p sler’s nodes, Roth’s
spots, and rheumatoid factor.

5. Microbiological evidence: positive blood culture but does not meet
a major criterion as noted above or serological evidence of active

infection with organism consistent with |E.

r >3 months) or radiolabelled leukocytes SPECT/CT.
i cardiac CT.




Indikace k echokardiografii

Clinical suspicion of IE
+ Senzitivita k dg. vegetaci
* Nativni chlopné i

v v

Pl PN

¢+ TEE 96%

Clinical suspicion

+ Protézy FIE

+ TTE 50%

TOE®

+ TEE 92% T
+ Specificita 90% A /-
— G [ Stop |

If initial TOE is negative but high suspicion for IE remains,
repeat TTE and/or TOE within 5-7 days

itis: TOE = transoesophageal echocardi




Echokardiograficka velka krit¢ria

~ PAT T: 37.8C g O
TEE T: 35.2C 4

2.Imaging positive for IE

a. Echocardiogram positive for |E:

* Vegetation;

| *Abscess, pseudoaneurysm, intracardiac fistula;
* Valvular perforation or aneurysm;
* New partial dehiscence of prosthetic valve.



Nova velka kritéria |

detected by '®F-FDG PET/CT (only if the prosthesis was implanted

for >3 months) or radiolabelled leukocytes SPECT/CT.
c. Definite paravalvular lesions by cardiac CT.

I b. Abnormal activity around the site of prosthetic valve implantation




Za snimky dékuji
J. Baxovi, KZM
EN Plzen




Neurologické komplikace 1K

MRI

Mala kriteria v T2 obraze
nepatﬁ mezi

/ Embolizace Infekéni aneurysma Mikrokrvéceni

mala kriteria



Diagnosticky algoritmus mikrobiologické diagnostiky

Suspected IE

Blood cultures

Identification by mass spectrometry

]’h

g] y
Antibiotic resistance
e e

Ii

culture
i
Microbiological identification Blood PCR*
Suphyiuomumm. Tropheryma whipplei,

Mass spectrometry
OR
Routine identification

Antir, -ar antibodies®
Anti ph. “olipid antibodies®
Anti-Pork. "“odies®

Antimicrobial
susceptibility testing

Antimicrobial

susceptibility testing




Diagnosticky algoritmus 2015

Modified Duke criteria (Li)

Y v Y \
Rl _ e

| - Repeat echo | - Repeat echo (TI' E + TOE)/microbiology
(TTE + TOE)/microbiology 2 - '*F-FDG PET/CT or Leucocytes labeled SPECT/CT

2 - Imaging for embolic events 3 - Cardiac CT

3 - Cardiac CT 4 - Imaging for embolic events®

' !
i .

Definite [E Possible IE J Rejected IE

vy

v




Terapie

“ Uspésnad 1écba IE zdvisi na eradikaci mikrobt

antibiotiky

# Chirurgie pfispivd odstranénim infikovaného

materidlu /tkané + korekce komplikaci



Indikace k operaci

* Operovana asi polovina pacientu s IE

+ Casnéa konzultace kardiochirurga

+ Endocarditis team

« Indikace k operaci - emergentni (do 24 hod), urgentni (<7 dni), elektivni
« srde¢ni selhani
+ nekontrolovand infekce

« prevence embolickych komplikaci



Srdecni selhani

“ Nejcastéjsi komplikace IE, 42-60% NVE
* Nejcastejsi indikace k operaci

« Stredni/tézké srdecni selhdni je vyznamny prediktor

hospitaliza¢ni, 6 m, ro¢ni mortality

Indications for surgery Timin Class® Level®

1. Heart failure

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




Nekontrolovana infekce

* Perzistujici infekce +lokdlné nekontrolovand infekce
* Druha nejcastéjsi indikace k operaci
“ Nejobavanéjsi komplikace IE

2. Uncontrolled infection

Locally uncontrolled infection (abscess, false aneurysm, fistula, enlarging vegetation) Urgent
Infection caused by fungi or multiresistant organisms Urgent/

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

septic metastatic foci

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




» Souvisi s velikosti a mobilitou

Embolizace

50

» Vyskyt 20-50%, klesa od
zahdjeni ATB

40 4 6-m kumulativni

incidence novych EE:
30 -~ 8.5%
* Incidence EE nejvyssi

* Nejcastéjsi v prvnich 2 tydnech

20

v prvnich 2 tydnech od
zahdjeni ATB terapie

vegetaci
8 10

Embolic Events/ 1000 Patient Week

“ Nejcastéji mozek, slezina

» Néma v 20-50% o 2

-

6 8 10 12 14 16 18 20 22 24
Week of Antibiotic Therapy

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



Rozmer 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 0.07 166 (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 0.07 178 (0.85-3.76) 0.43

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



Embolizace

3. Prevention of embolism

Aortic or mitral NVE or PVE with persistent vegetations =10 mm after one or more embolic Urgent
episode despite appropriate antibiotic therapy

Aortic or mitral NVE with vegetations =10 mm, associated with severe valve stenosis or Urgent
regurgitation, and low operative risk

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

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

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

Recommendation Class® | Level®

Surgical treatment should be considered in the following scenarios:

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

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

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




Neurologické komplikace 1K

MRI

Mala kriteria v T2 obraze
nepatﬁ mezi

/ Embolizace Infekéni aneurysma Mikrokrvéceni

mala kriteria



Indikace k operaci pri neurologické komplikaci

Recommendations

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 21
month.

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
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.




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

+ Casnd indikace k operaci ke zlepseni prognézy
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Casnd operace vs. konvencni l1écba

Early Surgery versus Conventional Treatment
for Infective Endocarditis

Randomization of pts. with severe valve disease, and large vegetations to early
surgery (37 patients) or conventional treatment (39)

Primary EP: in hospital death, EE, recurrence of IE, repeat hospitalization due to the development of CHF

A B
1.04 0.3+ S 1.0- 0.3~ Conventional treatment
0.8+ 0.2- 2 0s 0.2
5 w
a 2
= 0.6 0.1+ Conventional 0.6 0.1
z treatment Early surgery
; I
3 o4 00 - —Early surgery $ o4 00 ) T I L
2 0 € 12 18 2 >
=
0.2 P=0.97 by log-rank test 0.2+
P-0.009 by log-rank test
= — - = 0.0 el - - .
1] 6 12 18 24 0 3 6 9 12
Months since Randomization Months since Randomization
No. at Risk No. at Risk
Early surgery 37 16 33 23 21 Early surgery 37 37 36 34 33
Conventional 19 37 31 27 n Conventional 39 29 28 25 24
treatment treatment

Kang DH — N Eng J Med 2012: 366:2466-73 A



Endocardits team

2. Patients with non-complicated |E can be initially managed in a non-
reference centre, but with regular communication with the reference
centre, consultations with the multidisciplinary ‘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,
including 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, neurological, and embolic complications).

3. Several specialists should be present on site (the ‘Endocarditis Team’),
including at least cardiac surgeons, cardiologists, anaesthesiologists, ID
specialists, microbiologists and, when available, specialists in valve
diseases, CHD, pacemaker extraction, echocardiography and other

cardiac imaging techniques, neurologists, and facilities for
neurosurgery and interventional neuroradiology .

Role of the ‘Endocarditis Team’

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

2. The ‘Endocarditis Team' chooses the type, duration, and mode of
follow up of antibiotic therapy, according to a standardized protocol,
following the current guidelines.

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 improvement programme, as well as in a




Lécba neurologickych komplikaci

Neurological complication
* Clinical asse!
. cmbral
*» TTE/TOE

rS

Heart failure
Uncontrolled infection

Abscess
Yes High embolic risk No

Intracranial haemorrhage Yes
Coma

Severe comorbilities

Stroke with severe damage

v
Conservative treatment
and monitoring

Consider surgery



Table 16 Antibiotic treatment of infective endocarditis due to oral streptococci and Streptococcus bovis group®

Antibiotic Dosage and route Duration | Class” | Level | Ref. Comments
weeks
Penicillin G 12-18 million L Table 17 Antibiotic treatment of infective endocarditis due to Stophylococcus spp.
ar
Amoxicillin® 100200 mg/kg
ar
Ceftriaxone’ 2 g/day iv. orir
Fupcanachin o cxaabn |12 giday iv 1 4-4 doues o1 | Gantaman sddton o rot recommardad becsis drves
121 | barafit ma1 not baan darroratrated v thre 0 noresed
Paediatric dos “-s v, | reral vosscay
Penicilin G 200
Amonxicillin 300 .
Ceftriaxone 10( T et 4oy Table 18  Antibiotic treatment of infective endocarditis due to Enterococcus spp.
doums
Cotnmanzrcle” Sutbrwansrole 6900 mgiday sed
Pankilin G 12-18 million § T Mmoot e L Antiblotic | Dosage and route Duration, |Class®| Level" |Ref.'| Comments
o= e
Amoxicillin® 100-200 mg/kg Chrampon 100gday (v in ) Soses —
or Paedtatric doses:* | Beta-lactam and gentamicin-susceptible strains (for resistant isolates see ™"
Sutlermronstos 6 rgdgdey ard
Ceftriaxone’ . Trmeths 12 mghgay v in 2 98 3 ik ~
2 g/day iv. or ir Ly 6-week therapy recommended for patients with =
combined with months symptoms or PVE
Gentamicin” 3 mg/kg/day wv Ira—— 30-40 mphyliey L. in 2-1 dowes
or
Netilmicn 4-5 mg/kg/day | Paediatric doses
40 mgigiday (v n 2- 3 eguady duided
Abtarnatres therapy”
Paediatric dos Ouptompan' 10 mghgfcay iv. once dally m ol 4554 nd
. =Tyl
zz::::j\ ; 2 m e -k drvided doses Gentamicin 3 mg/kg/
doses Membndbornrr | i . or L.m. in 3 equally divided doses
- Trmethepren 360 ey 1o m4-6d 1| 4 Ampicillin 200 mg/kg/day iv. in 4-6 doses [ 183~ | This combination is active against Enterococcus foect
e 2 iy | [t 100y IV in 3 doses with 185 |strains with and without HLAR, being the
v y¥ — Ceftriaxone |4 g/day iv. or im. in 2 doses 6 combination of choice in patients with HLAR
E. faecolis endocardits.
:Mh‘ﬂc ‘:‘; Fupdanscin 12 giday iv. 2 4-6 doses P . |
ancomycin o aediatric doses: |
—— H Amoxicillin as above Ceftriaxone 100 mg/ This combination is not active against £ foeaum
Ritwrpn® $00- 1200 mg i v of orally in 2 or ) kg/12 h v, or i.m.
e Aoy
Gontamica’ 3 moghgMap iv. o0 im in 1 or 2 doses Vinc 5;,"[;.:{,' N & wrght dudy doe e order t
Penicilin G 24 million Uiday FE—— with
or Craxabe arsd [My)cChosaiin as abowe a
r - p . Gentamicin day iv. or im. in 1 dose
Amoxicilin® (200 mglkg/day i T e E
o [ re—p————
Ceftriaxone’ 2 g/day iv. or ir Vancoepon® 30-60 mphi'day iw in 2= doses
combined with m_,v,, $00- 1200 g 1 v. o orally 1 2 or 3 de
Gentamicin” 3 mg/kg/day iv. and doses
o hitodictiom Gﬂlrlk N L, Gontasacin’ 3 mglagay iv. 0f L s 1 or 2 dotes
= Pacdistric downg:*
Vancomycn'! 30 mgikg/day iv As o | | ee— —
wath X | — Miahadcm e
Gentamicin 3 mg/kg/day Lv. o Im. in 1 dose
Paediatric doses:*
As above
L ee— ——



Indications for surgery

Timing®

Class®

Level®

1. Heart failure

Aortic or mitral NVE or PVE with severe acute regurgitation, obstruction or fistula causing refractory
pulmonary oedema or cardiogenic shock

Emergency

Aortic or mitral NVE or PVE with severe regurgitation or obstruction causing symptoms of HF or
echocardiographic signs of poor haemodynamic tolerance

Urgent

2. Uncontrolled infection

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

Urgent

Infection caused by fungi or multiresistant organisms

Urgent/
elective

Persisting positive blood cultures despite appropriate antibiotic therapy and adequate control of
septic metastatic foci

Urgent

PVE caused by staphylococci or non-HACEK gram-negative bacteria

Urgent/
elective

3. Prevention of embolism

Aortic or mitral NVE or PVE with persistent vegetations =10 mm after one or more embolic
episode despite appropriate antibiotic therapy

Urgent

Aortic or mitral NVE with vegetations =10 mm, associated with severe valve stenosis or
regurgitation, and low operative risk

Urgent

Aortic or mitral NVE or PVE with isolated very large vegetations (=30 mm)

Urgent

Aortic or mitral NVE or PVE with isolated large vegetations (=15 mm) and no other indication for
surgery®

Urgent




