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Patogeneze infekCni endokarditidy
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" bakterie jsou obaleny siti fibrinu a
trombocytu, chranény pred PMN;
imunita nema vliv na prubéh |E

® bakterie ve vysoké denzité (10°)
— plati zvl. pro levostrannou |E

" bakterie malo metabolicky aktivni

" bakterie se trvale uvolnuji do obehu
" do obéhu se uvolnuji i ¢asti vegetace




Dusledky pro ATB lécbu
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Vzdy baktericidni ATB, v praxi stenova ATB.
Vzdy vysokeé davky, I.v. podavani.
Vzdy dlouhodoba lecba.

Dusledky pro ATB |éCbu

Pro volbu ATB je potfeba znat kvantitativni citlivost (MIC).

B-laktamy pusobi rychleji a razantnéji nez vankomycin.
(vyplyva z mechanismu ucinku)

Peniciliny pusobi na G+ bakterie Iépe nez cefalosporiny.

U B-laktamu je zadouci zajistit uCinnou hladinu ATB po
celou dobu davkového intervalu. (hlidat biol. poloCas!)

Je nutné pouzivat po celou dobu léCby baktericidni rezim,
na rozdil od jinych infekci nelze prejit na ,doléCovani®.

Je nutné trvale monitorovat ucCinnost IeCby (nejen klinicky).

Je nutné byt stale pripraven na moznost komplikaci.
Endokarditidu nelze podcenovat.
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Preamble: Clenové této pracovni skupiny byli vybrani ESC, aby zastupovali Iékare
zabyvajici se problematikou IE. Cilem vybéroveho rizeni bylo zahrnout cleny z
celeho regionu ESC, kteri se specializuji (publikuji) o IE. Pozornost bvla vénovana
diverzite, zejména s ohledem na pohlavi a zemi ptvodu. a " ’

Ay

. - = o

Endocarditis Team

Victoria Delgado. Head of the department of
Cardiovascular Imaging. Barcelona, Cataluna, Espana
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Table 7: Members of the Endocarditis Team ’
Core members - Cardiologists oY
- Cardiac imaging experts
- Cardiovascular surgeons AN
- Infectious disease specialist Endocarditis Team
- Microbiologist
- Specialist in outpatient parenteral antibiotic treatment




Recommendation Table 7
Recommendations for antibiotic treatment of infective endocarditis
due to oral streptococci and Streptococcus gallolyticus group

Recommendations Class® Level®

illin-susceptible oral streptococci and Streptococcus gallolyticus group —

Standard treatment: 4-week duration in NVE or 6-week duration in PVE

In patients with |E due to oral streptococci and S. gallolyticus group, penicillin G, amoxicillin, or ceftriaxone are recommended for
4 (in NVE) or 6 weeks (in PVE), using the following doses:”””*"®

Adult antibiotic dosage and route

Penicillin G 12-18 million® U/day i.v. either in 4-6 doses or continuously
Amoxicillin 100-200 mg/kg/day iv. in 4-6 doses

Ceftriaxone 2 g/day i.v. in 1 dose

Paediatric antibiotic dosage and route

Penicillin G 200 000 U/kg/day i.v. in 4-6 divided doses

Amoxicillin 100-200° mg/kg/day i.v. in 4-6 doses

Ceftriaxone 100 mg/kg/day i.v. in 1 dose

Standard treatment: 2-week duration (not applicable to PVE)

2-week treatment with penicillin G, amoxicillin, ceftriaxone combined with gentamicin is recommended only for the treatment of
non-complicated NVE due to oral streptococci and S. gallolyticus in patients with normal renal function using the following

doses:l?T,ZTB

Adult antibiotic dosage and route

Penicillin G 12—18 million® U/day i.v. either in 4-6 doses or continuously
Amoxicillin 100-200 mg/kg/day i.v. in 4-6 doses
Ceftriaxone 2 g/day iv. in 1 dose

Gentamicin® 3 mg/kg/day i.v. or i.m. in 1 dose®



Recommendation Table 7
Recommendations for antibiotic treatment of infective endocarditis
due to oral streptococci and Streptococcus gallolyticus group

Recommendations Class® Level®

Penicillin-susceptible oral streptococci and Streptococcus gallolyticus group
Standard treatment: 4-week duration in NVE or 6-week duration in PVE

In patients with |E due to oral streptococci and S. gallolyticus group, penicillin G, amoxicillin, or ceftriaxone are recommended for

4 (in NVE) or 6 weeks (in PVE), using the following doses:*’"*"

Adult antibiotic dosage and route

Penicillin G 12-18 million® U/day i.v. either in 4-6 doses or continuously
100—2 in 4-6 doses

Ceftriaxone 2 g/day i.v. in 1 dose

Paediatric antibiotic dosage and rout

Penicillin G 200 000 U/kg/day i.v. in 4-6 divided doses
100-200° mg/kg/day i.v. in 4-6 doses

Ceftriaxone 100 mg/kg/day i.v. in 1 dose

Standard treatment: 2-week duration (not applicable to PVE)

2-week treatment with penicillin G, amoxicillin, ceftriaxone combined with gentamicin is recommended only for the treatment of
non-complicated NVE due to oral streptococci and S. gallolyticus in patients with normal renal function using the following

doses:l?T,ZTB

Adult antibiotic dosage and route

Penicillin G 12—18 million® U/day i.v. either in 4-6 doses or continuously
100-200 mg/kg/day iv. in 4—6 doses
Ceftriaxone 2 g/day iv. in 1 dose

Gentamicin® 3 mg/kg."d 1 dose®



Paediatric antibiotic dosage and route

Penicillin G 200 000 U/kg/day iv. in 4-6 divided doses LN .
Amoxicillin 100-200 mg/kg/day® iv. in 46 doses C Cltl Ivy
Ceftriaxone 100 mgfkg iv. in 1 dose 1 1A 1
Gentamicin® 3 mg/kg/day i.v. or im. in 1 dose or 3 equally divided doses® I I nte rmed larni

Allergy to beta-lactams

R rezi_stentnl'

In patients allergic to beta-lactams and with |E due to oral streptococci and S. gallolyticus, vancomycin for 4 weeks in NVE or for 6
weeks in PVE is recommended using the following doses:*"*

Adult antibiotic dosage and route

Vancomycin® 30 mg/kg/day iv. in 2 doses®

Paediatric antibiotic dosage and route

C citlivy

Vancomycin® 30 mg/kg/day i.v. in 2 or 3 equallx divided doses® I i n Creased
<Dral streptococci and Streptococcus gallolyticus group susceptible, increased exposure or resist; el

In patients with NVE due to oral streptococci and S. gallolyticus, penicillin G, amoxicillin, or ceftriaxone for 4 weeks in combina
285-290

exposure
R rezistentni

with gentamicin for 2 weeks is recommended using the following doses:

Adult antibiotic dosage and route

Penicillin G 24 million U/day i.v. either in 4-6 doses or continuously
Amoxicillin 12 g/day iv. in 6 doses
V 4
Ceftriaxone 2 g/day iv. in 1 dose ' '
Gentamicin 3 mg/kg/day iv. or im. in 1 dose® H RU BA C HYBA "

In patients with PVE due to oral streptococci and S. gallolyticus, penicillin G, amoxicillin, or ceftriaxone for 6 weeks combined with

gentamicin for 2 weeks is recommended using the following doses:***27®

Adult antibiotic dosage and route

Penicillin G 24 million U/day i.v. either in 4-6 doses or continuously
Amoxicillin 12 g/day iv. in 6 doses

Ceftriaxone 2 g/day iv. in 1 dose

Gentamicin® 3 mg/kg/day i.v. or i.m. in 1 dose®

Allergy to beta-lactams

In patients with NVE due to oral streptococci and S, gallolyticus and who are allergic to beta-lactams, vancomycin for 4 weeks is
recommended using the following doses:

Davkovani u ,,C“
PEN G 12-18 MU/d
AMO __100-200 mg/kg
CTR 2 gld> ??

Adult antibiotic dosage and route

Vancomycin® 30 mg/kg/day iv. in 2 doses®
Paediatric antibiotic dosage and route

Vancomycin® 30 mg/kg/day iv. in 2 doses®

In patients with PVE due to oral streptococci and S. gallolyticus and who are allergic to beta-lactams, vancomycin for 6 weeks

combined with gentamicin for 2 weeks is recommended using the following doses:

Adult antibiotic dosage and route

Vancomycin® 30 mg/kg/day iv. in 2 doses®
Gentamicin® 3 mg/kg/day i.v. or i.m. in 1 dose®
Paediatric antibiotic dosage and route

Vancomycin® 30 mg/kg/day iv. in 2 doses®

© ESC 2023

Gentamicin® 3 mg/kg/day iv. or im. in 1 dose®



Paediatric antibiotic dosage and route

Penicillin G 200 000 U/kg/day iv. in 4-6 divided doses

Amoxicillin 100-200 mg/kg/day® iv. in 46 doses xr
Ceftriaxone 100 mg/kg i.v. in 1 dose N ebylo by IepSI tUto
Gentamicin® 3 mg/kg/day i.v. or im. in 1 dose or 3 equally divided doses®

Cast tabulky oddélit?

Allergy to beta-lactams

In patients allergic to beta-lactams and with |E due to oral streptococci and S. gallolyticus, vancomycin for 4 weeks in NVE or for 6
weeks in PVE is recommended using the following doses:*"*

A specifikovat predél
mezi ,C“ a |“?

MIC <0,125 mg/l ??

Adult antibiotic dosage and route

Vancomycin® 30 mg/kg/day iv. in 2 doses®

Paediatric antibiotic dosage and route

Vancomycin® 30 mg/kg/day iv. in 2 or 3 equally divided doses®
<_Oral streptococci and Streptococcus gallolyticus group susceptible, increased exposure or resistant to pﬁﬁD

In patients with NVE due to oral streptococciand 5. gallolyticus, pemcﬂm\mmxmor ceftriaxone for 4 weeks in combination
with gentamicin for 2 weeks is recommended using the following doses:*#2%0
Adult antibiotic dosage and route
Penicillin G 24 million U/day i.v. either in 46 doses or continuously P r ~ 1 A Vk
Amoxicillin 12 g/day iv. in 6 doses OC JSO u d a y
Ceftriaxone 2 g/day iv. in 1 dose Vyse VZtazeny N a kg
Gentamicin 3 mg/kg/day iv. or im. in 1 dose® .
In patients with PVE due to oral streptococci and S. gallolyticus, penicillin G, amoxicillin, or ceftriaxone for 6 weeks combined with h m Ot n OStI a Z d e n e ?
gentamicin for 2 weeks is recommended using the following doses:***27®

Adult antibiotic dosage and mute\,
Penicillin G 24 million U/day i.v. either in 46 doses or continuously )4 4 o~ X
— - ProC neni zminéno

moxicillin 12 g/day iv. in 6 doses

Ceftriaxone 2 g/day iv. in 1 dose da’v kové n I’ u d étl’?
Gentamicin® 3 mg/kg/day i.v. or i.m. in 1 dose® :

Allergy to beta-lactams Redakénl’ Chyba?

In patients with NVE due to oral streptococci and S, gallolyticus and who are allergic to beta-lactams, vancomycin for 4 weeks is
c
I |

recommended using the following doses:

Adult antibiotic dosage and route

Vancomycin® 30 mg/kg/day iv. in 2 doses®
Paediatric antibiotic dosage and route

Vancomycin® 30 mg/kg/day iv. in 2 doses®
In patients with PVE due to oral streptococci and S. gallolyticus and who are allergic to beta-lactams, vancomycin for 6 weeks

combined with gentamicin for 2 weeks is recommended using the following doses:

Adult antibiotic dosage and route

Vancomycin® 30 mg/kg/day iv. in 2 doses®

Gentamicin® 3 mg/kg/day i.v. or i.m. in 1 dose®

Paediatric antibiotic dosage and route a
o~

Vancomycin® 30 mg/kg/day iv. in 2 doses® ]

Gentamicin® 3 mg/kg/day iv. or im. in 1 dose® g



Paediatric antibiotic dosage and route

Penicillin G 200 000 U/kg/day iv. in 4-6 divided doses

Amoxicillin 100-200 mg/kg/day® iv. in 46 doses

Ceftriaxone 100 mg/kg i.v. in 1 dose

Gentamicin® 3 mg/kg/day i.v. or im. in 1 dose or 3 equally divided doses®

Allergy to beta-lactams

In patients allergic to beta-lactams and with |E due to oral streptococci and S. gallolyticus, vancomycin foj 'eks in NVE or for 6

weeks in PVE is recommended using the following doses:*"*

Adult antibiotic dosage and route

Vancomycin® in 2 doses®

Paediatric antibiotic dosage and route

Vancomycin® 30 mg/kg/day iv. in 2 or 3 equally divided doses®

Oral streptococci and Streptococcus gallolyticus group susceptible, increased exposure or resistant to penicillin

In patients with NVE due to oral streptococci and S. gallolyticus, penicillin G, amoxicillin, or ceftriaxone for 4 weeks in combination

with gentamicin for 2 weeks is recommended using the following doses:*#2%0

Adult antibiotic dosage and route

Penicillin G 24 million U/day i.%&ither in 4-6 doses or continuou;
Amoxicillin 12 g/day i.v8

Ceftriaxone 2 g/day iv. in 1 dose

Gentamicin 3 mg/kg/day iv. or im. in 1 dose®
In patients with PVE due to oral streptococci and S. gallolyticus, penicillin G, amoxicillin, or ceftriaxone for 6 weeks combined with
gentamicin for 2 weeks is recommended using the following doses:***27®

Adult antibiotic dosage and route

Penicillin G 24 million U/day i.v. either in 4-6 doses or continuously
Amoxicillin 12 g/day iv. in 6 doses

Ceftriaxone 2 g/day iv. in 1 dose

Gentamicin® 3 mg/kg/day i.v. or im. in 1 dose®

Allergy to beta-lactams

In patients with NVE due to oral streptococci and S. gallolyticus and who are allergic to beta-lactams, vancomycin for 4 weeks is
recommended using the following doses:

Adult antibiotic dosage and route

Vancomycin® 30 mg/kg/day iv. in 2 doses®

Paediatric antibiotic dosage and route

Vancomycin® 30 mg/kg/day iv. in 2 doses®

In patients with PVE due to oral streptococci and S. gallolyticus and who are allergic to beta-lactams, vancomycin for 6 weeks
combined with gentamicin for 2 weeks is recommended using the following doses:
Adult antibiotic dosage and route

Vancomycin® 30 mg/kg/day iv. in 2 doses®

Gentamicin® 3 mg/kg/day i.v. or i.m. in 1 dose®

Paediatric antibiotic dosage and route

Vancomycin® 30 mg/kg/day iv. in 2 doses®

Gentamicin® 3 mg/kg/day iv. or im. in 1 dose®

© ESC 2023

Serum concentrations
should achieve 10-15 mg/L
at pre-dose (trough) level,
although some experts
recommend to increase the
dose of vancomycin to 45-
60 mg/kg/day i.v.in 2 or 3
divided doses to reach
serum trough levels ()
of 15-20 mg/L. However,
vancomycin dose should
not exceed 2 g/d unless
serum levels are monitored
and can be adjusted to
obtain a peak plasma
concentration of 30-45
Mg/mL 1 h after completion
of the i.v. infusion.

A co nasycovaci davka?



Recommendation Table 8
Recommendations for antibiotic treatment of infective
endocarditis due to Staphylococcus spp.

Recommendations Class? Level®

IE caused by methicillin-susceptible staphylococci

In patients with NVE due to methicillin-susceptible staphylococci, (flu)cloxacillin or cefazolin is recommended for 4—6 weeks

using the following doses:?¢*314316-318

Adult antibiotic dosage and route

12 g/day i.v. in 4-6 doses
Cefazolin® 6 g/day i @

Paediatric antibiotic dosage and route
(Flu)cloxacillin® 200-300 mg/kg/day i.v. in 4—6 equally divided doses
Cefazolin® 300-600 mg/kg/day in 3—4 doses

In patients with PVE due to methicillin-susceptible staphylococci, (flu)cloxacillin or cefazolin with rifampin for at least 6 weeks
ar@amicin for 2 @ recommended using the following doses;?¢*314316-318.320

Adult antibiotic dosage and route

(Flu)cloxacillin® 12 g/day i.v. in 4-6 doses

Cefazolin 6 g/day i.v. in 3 doses

Rifampin 900 mg/day i.v. or orally in 3 equally divided doses
Gentamicin® 3 mg/kg/day iv. or i.n<Qn_1 (preferred) or 2 doses >
Paediatric antibiotic dosage and route

(Flu)cloxacillin® 200-300 mg/kg/day i.v. in 4—6 equally divided doses
Cefazolin 300-600 mg/kg/day in 3—4 doses

Rifampin 20 mg/kg/day i.v. or orally in 3 equally divided doses
Gentamicin® 3 mg/kg/day i.v. or im. in 1 (preferred) or 2 doses



Recommendation Table 8
Recommendations for antibiotic treatment of infective
endocarditis due to Staphylococcus spp.

@gy to beta- Ia@

th NVE due to methicillin-susceptible staphylococci who are allergic to penicillin, cefazolin for 4—6 weeks is
322-327

In patients
recommeyided using the following doses:

Adult apftibiotic dosage and route

Cefazolin® 6 g/day i.v. in 3 doses

Paediatric antibiotic dosage and route

Cefazolin® 300-600 mg/kg/day in 3—4 doses

In patients with PVE due to methicillin-susceptible staphylococci who are allergic to penicillin, cefazolin combined with

rifampin for at least 6 weeks and gentamicin for 2 weeks is recommended using the following doses:***

Adult antibiotic dosage and route

Cefazolin® 6 g/day iv. in 3 doses
Rifampin 900 mg/day i.v. or orally in 3 equally divided doses
Gentamicin® 3 mg/kg/day iv. or im. in 1 (preferred) or 2 doses

Paediatric antibiotic dosage and route

Cefazolin® 300-600 mg/kg/day in 3—4 doses

Rifampin 20 mg/kg/day i.v. or orally in 3 equally divided doses
d

Gentamicin 3 mg/kg/day iv. or im. in 1 (preferred) or 2 doses

For penicillin-allergic patients with MSSA IE, penicillin desensitization can be
attempted or cefazolin can be used since vancomycin is inferior to beta—lactam

Riziko desenzibilizace a/nebo zkfizené alergie je mensi zlo nez vankomycin?



309. Apellaniz G, Valdes M, Perez R, Martin-Luengo F, Garcia A, Soria F, et al.
[Teicoplanin versus cloxacillin, cloxacillin-gentamycin and vancomycin in the
treatment of experimental endocarditis caused by methicillin-sensitive
Staphylococcus aureus]. Enferm Infecc Microbiol Clin 1991;9:208-210.

Abstract

Thirty-three rabbits, (12 in the control group and 21 treated, 5 with teicoplanin, vancomycin
and cloxacillin-gentamycin and 6 with cloxacillin alone) with methicillin-sensitive
Staphylococcus aureus (MSSA) experimentally induced endocarditis were studied to
evaluate the efficacy of teicoplanin and its comparison with cloxacillin, vancomycin and
cloxacillin-gentamycin. The rabbits were treated during three days. Mortality, blood cultures
at 48 and 72 hours and the number of colonies forming units per gram of vegetation were
then evaluated. There was statistically significantly differences between the control group
and the 4 treated groups in respect of mortality (p less than 0.001), and blood culture's
negativity at 48 and 72 hours (p less than 0.001), but not among the various groups of
treatments. The CFU number of the vegetations were also significantly different between
control and treatment groups (p less than 0.001). Cloxacillin and the combination
cloxacillin-gentamycin lowered the CFU number more than teicoplanin and vancomycin (p
less than 0.005). These results, allowed us to conclude than teicoplanin may be used as
an alternative of standard treatments in infective endocarditis due to MSSA.

+ davkovani vankomycinu odpovidalo 30 mg/kg/den u Clovéka...

Zatratit vankomycin kvuli takové studii je HRUBA CHYBA !!



IE caused @icillin-resistant staphylo@

In patients with NVE due to methicillin-resistant staphylococci, vancomycin is recommended for 4-6 weeks using the

following doses:***
Adult antibiotic dosage and route

30-60 mg/kg/day iv. in 2—-3 doses
Paediatric antibiotic dosage and route

Vancomycin” 30 mg/kg/day i.v. in 2-3 equally divided doses
In patients with PVE due to methicillin-resistant staphylococci, vancomycin with rifampin for at least 6 weeks and gentamicin

for 2 weeks is recommended using the following doses:

Adult antibiotic dosage and route

Vancomycin” 30-60 mg/kg/day i.v. in 2-3 doses
Rifampin 900-1200 mg/day i.v. or orally in 2 or 3 divided doses
Gentamicin® 3 mg/kg/day iv. or im. in 1 (preferred) or 2 doses

Paediatric antibiotic dosage and route

Van::om)/cinh 30 mg/kg/day i.v. in 2-3 equally divided doses
Rifampin 20 mg/kg/day i.v. or orally in 2 or 3 divided doses
Gentamicin® 3 mg/kg/day iv. or im. in 1 (preferred) or 2 doses

In patients with NVE due to methicillin-resistant staphylococci, daptomycin combined with cloxacillin, ceftaroline or

fosfomycin may be considered using the following doses:*****>~3%?

Adult antibiotic dosage and route

Daptomycin 10 mg/kg/day i.v. in 1 dose

Cloxacillin® 12 g/day i.v. in 6 doses

OR QR

Ceftaroline’ v. in 3 doses g
OR OR U
Fosfomycin® 8-12 g/day i.v. in 4 doses S

Vankomyecin je pfi alergii nevhodny, ale v |léCbé MRSA |IE je pouzitelny?



Recommendation Table 10
Antibiotic regimens for initial empirical treatment of |IE

Recommendations Class® Level®
In patients with community-acquired NVE or late
PVE (=12 months post-surgery), ampicillin in AMP + CTR
combination with ceftriaxone or with (flu)cloxacillin > nebo
and gentamicin should be considered using the AMP+OXA+GEN
following doses:*>”
Adult antibiotic dosage and route l
Ampicillin 12 g/day i.v. in 4—6 doses Jak to, zZe inicialni
Ceftriaxone 4 g/day i.v. or i.m. in 2 doses empiricka ATB
(Flu)cloxacillin 12 g/day i.v. in 4-6 doses la c |éCba nepostihuje
Gentamicin® 3 mg/kg/day i.v. or im. in 1 dose stafylokoky?
Paediatric antibiotic dosage and route HRUB A CHYBA !
Ampicillin 300 mg/kg/day i.v. in 4—6 equally
divided doses
Ceftriaxone 100 mg/kg i.v. or i.m. in 1 dose (S. aureus je Gasty
(Flu)cloxacillin 200-300 mg/kg/day i.v. in 4-6 plvodce NVE a IE
equally divided doses miva akutni prfjbéh)
Gentamicin® 3 mg/kg/day i.v. or i.m. in 3 equally

divided doses
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* Hrubé chyby (riziko poskozeni i smrti)
« Cetné mensi odborné chyby

« Redakcni zpracovani: neprehlednost,
neduslednost, nedbalost.
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A co dale?

Konzultace klinickych mikrobiologu, infektologu
a farmakologu/klinickych farmaceutu
v CR
v zahranici

Prevzit text, protoze ESC je autorita”
Prevzit text a pripojit vlastni komentar?
Napsat vlastni cesky doporuceny postup?
Oslovit ESC a pozadovat revizi Guidelines?




