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ESC 2023- Endokardit Epidemiyolojisi

v'2019 yilinda, fahmini yillik insidansi 13.8 vaka/100.000 kisi, 66.300 a&lim
v'"Mortalite 0.87/100 000 popiilasyon

| v Tanisal test kullanim sikligindaki artis ile tani konma sikligr ©

| V'E. faecalis, S. aureus ve streptokok bakteriyemilerinde ekokardiyografi

kullanim sikhigi©

| vKardiyak BT ve PET kullanimi ile tani konulan vakalarda ©

2023 ESC Guidelines for the management of endocarditis



Tani Kriterlerinde degisiklik -Tipik etkenler!!

Table 14 Definitions of the terms used in the
European Society of Cardiology 2015 modified criteria
for the diagnosis of infective endocarditis

Major criteria

|.Blood cultues positive for |IE
a. Typical microorganisms consistent with |E 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

Table 10 Definitions of the 2023 European Society of Cardiology modified diagnostic criteria of infective endocarditis

Major criteria

(i) Blood cultures positive for IE
(a) Typical microorganisms consistent with IE from two separate blood cultures:
Oral streptococci, Streptococcus gallolyticus (formerly S. bovis), HACEK group, S. aureus, E. faecalis
(b) Microorganisms consistent with IE from continuously positive blood cultures:
+ >2 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 >1 h apart).
(c) Single positive blood culture for C. burnetii or phase | IgG antibody titre >1:800.



> Clin Infect Dis. 2022 Sep 29;75(6):1097-1102. doi: 10.1093/cid/ciac181.

Sign of the Times: Updating Infective Endocarditis
Diagnostic Criteria to Recognize Enterococcus
faecalis as a Typical Endocarditis Bacterium

3B ., ~ 3 , . 24 . 5 6
Anders Dah < Vance G Fowler 2, José M Miro < #, Niels E Bruun 2 °

Abstract

The

.« v Prospektif ¢ok merkezli kohort

2 v E. faecalis bakterivemisi olan 344 hasta. 90 hastada endokardit

pre

det v'Toplum/hastane kaynakli olmasina ve enfeksiyon odagi olup ke

ace
frol

olmadigina bakilmaksizin E. faecalis tipik bir IE etkeni olarak

kabul edilmeli
v'Eski Duke dlgiitleri, E. faecalis EE'nin %30'unu kagiriyor
v'ESC 2023 de tipik etkenler arasina alindi



{ Definite IE by the Modified Duke criteria (n = 63) J

—{63 IE patients} l

Definite IE by the Enterococcal adjusted Duke
criteria (n = 86)

& R
Not unknown
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Figure2. Overview of misclassified definite IE according to the modified Duke criteria and the enterococcal adjusted Duke criteria. Four cases of definite |E were misclassi-
fied by both sets of criteria, whereas an additional 23 |E cases were misclassified only by the modified Duke criteria and classified correctly by the enterococcal adjusted Duke
criteria. Abbreviations: BC, blood culture; IE, infective endocarditis; PET-CT, positron emission tomography—computed tomography; TEE, transesophageal echocardiography.

Clin Infect Dis. 2022 Sep 29;75(6):1097-1102. doi: 10.1093/cid/ciac181.



ESC 2023 EE Risk Faktorleri

Kardiyak
Table 8 Cardiac and non-cardiac risk factors ‘/IE OYkU SU
Cardiac risk factors l ‘/K(lp(]k hGSTG'Igl
Previous infective endocarditis 1 \/Pr‘ 01. ez k Clp C(k
e ———— v'Santral vendz/arteriyel kateter
Central venous or arterial catheter v Transvenoz kClr'dIYClk lmplcm'l'e edilebilen cihaz

Transvenous cardiac implantable electronic device NO n kar' d |Y0k

Valvular heart disease

Congenital heart disease

Non-cardiac risk factors ‘_1 ‘/.SClnTr'Gl venoz kCl‘I'eTer'

Central venous catheter : ‘/Iv ||G§ kU”Gnlml

People who inject drugs v ImmunSUpr‘eSyon

'F;“”‘L"‘O;“PP'I'CSSiO“ . . v'Yakin zamanda dig/cerrahi islem
ecent dental or surgical procedures

i e v'Yakin zamanda hastane yatisi
Haemodialysis v'Hemodi yal 1Z

2023 ESC Guidelines for the management of endocarditis



> Front Med (Lausanne). 2022 Mar 9:9:774224. doi: 10.3389/fmed.2022.774224. eCollection 2022.

The Global, Regional, and National Burden and
Trends of Infective Endocarditis From 1990 to 2019:

Results From the Global Burden of Disease Study
2019

Huilong Chen 7, Yuan Zhan 2, Kaimin Zhang 2, Yiping Gao 4, Liyuan Chen 2, Juan Zhan ©,

Results: Globally, the number of IE cases and deaths has increased sharply during the
past 30 years from 478,000 in 1990 to 1,090,530 in 2019 and from 28,750 in 1990
to 66,320 in 2019, and both presented an upward temporal trend annually (EAPC:1.2

I Insidans ve mortalite global olarak © (190/204 iilke)
1+1990 © 2019; Vaka sayisi 478.000 ©1.090.530

Mortalite 28.750 @ 66.320
|

'+ Erkekler ve yaslilar daha ciddi etkilenmekte



The ASIR of IE around the world in 2019
ASIR, age-standardized incident rate per 100,000 population
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> Am J Cardiol. 2023 Sep 15:203:128-135. doi: 10.1016/j.amjcard.2023.07.018. Epub 2023 Jul 24.

Gender, Age, and Regional Disparities in the
Incidence and Mortality Trends of Infective
Endocarditis in the United States Between 1990 and

2019

- Insidans ve hastalik yiikii global olarak ©
« USA Saglik maliyeti; 2003'te 1.58 milyar$ 22016 2.34 milyar$
« ASIR; yasa gore standardize edilmis insidans hizi

« 1990 22019; 10.2 2 14.4/100.000 kisi
» Insidans artis hizi; erkeklerde %45.8, kadinlarda; %34.1
« 555 yasta artis hizi %112.7
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An alarming rise in incidence of infective endocarditis in

England since 2009: why?  |1lsl Sl BaN\{@) & §rublished: April 25,2020

Martin H Thornhill & « Mark J Dayer « Jon Nicholl « Bernard D Prendergast « Peter B Lockhart « Larry M Baddour

60+ National Institute for Health and ¢ Lancet 2015;385: 121928
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v'Mart 2008'de Ingiltere Ulusal Saglik Enstitiisii (NICE) endokardit profilaksi
onerisini kaldirdi

v'2015 yilinda Lancet'te yayinlanan makalede NICE rehber 6nerisi sonrasi
Ingiltere'de endokardit profilaksisinde anlamho, EE insidansinda © bildirildi
(p<0-0001)

v'"Mikrobiyolojik veri olmamasi nedeniyle insidanstaki bu artis profilaksi
verilmemesi ile mi iliskili, yoksa ileri yas, risk grubundaki hasta sayisindaki
artis vs gibi durumlarla mi iligkili?



Global magnitude and temporal trend of
infective endocarditis, 1990-2019: results from
the Global Burden of Disease Study

Xiaorong Yang @ "%, Hui Chen @ "%, Dandan Zhang?, Lin Shen*?, Guipeng An>%*,
and Shaohua Zhao @ >-%*

Introduction

Infective endocarditis (IE) is a rare but frightening disease in the field
of cardiology. It is heterogeneous in aetiology, clinical manifestations,
and course of disease.’” T Ten years ago, the global annual incidence
of IE was estimated to be 3—10 per 100 OO0 people.>°©
Epidemiological studies have shown that the incidence of |lE continues
to INncrease in many countries.”®

Despite improvements in diagnosis and treatment, IE is still associ-
ated with high mortality, up to 2225 in _hospitals and up to 402 in
5 years.” '? In the past few decades, due to the ageing of the popula-
tion, the increase in the use of cardiac implantable electronic devices
(CIEDs), the increase in the number of patients receiving haemodialy-
sis for end-stage renal disease, and more congenital heart disease

patients surviving to adulthood, the population at risk of IE has

increased.o =17 T he changes in the national guidelines on the use of
antibiotics to prevent |IE are also related to the significant increase in
. = 15—1
the incidence of |IE. = @ ESC
European Journal of Preventive Cardiology (2022) 29, 1277-1286

European Society htps:/doi.org/10.1093/eurjpc/zwab184
of Cardioclogy
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Editorial

Epidemiology, Diagnosis, Treatment, and Prognosis of
Infective Endocarditis

Manuel Martinez-Sellés 1-2.3. %00 and Patricia Munoz -2 %5

» Ileri yasg, komorbid hastalarda mortalite®

* Nozokomiyal ve saglik bakim iligkili endokardit sikliginda ©

 Hastane yatisindan 48 saat sonra gelisen veya tanidan énceki 6 ay

icinde riskli invaziv islem uygulamasi

 Multidisipliner endokardit takimi (EHKM, kardiyolog, KVC, radyolog)

* Erken tani, endikasyon varliginda cerrahill | TV ‘W

- | =
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Endocarditis Team



Observational Study > Turk J Med Sci. 2022 Apr;52(2):445-455. doi: 10.55730/1300-0144.5332.
Epub 2022 Apr 14.

Endocarditis—TR: Diagnosis, treatment, and
prognosis of the infective endocarditis patients
admitting tertiary centres of Turkey

Ali Nazmi Calik T Ozlem Arican Ozluk 2, Mehmet Baran Karatas 1 Yigit Canga 1T Semih Eren 7,

Results: A total of 208 IE patients from 7 tertiary centres in Turkey were enrolled in the study. The
study population included 125 (60.1%) native valve IE (NVE), 65 (31.3%) prosthetic IE (PVIE), and 18
(8.7%) intracardiac device-related IE (CDRIE). One hundred thirty-five patients (64.9%) were culture
positive, and the most frequent pathogenic agent was methicillin-susceptible Staphylococcus aureus
(MSSA) (18.3%). Among 155 (74.5%) patients with an indication for surgery, only 87 (56.1%) patients
underwent surgery. The all-cause mortality rate was 29.3% in-hospital follow-up. Multivariable Cox

regression analysis revealed that absence of surgery when indicated (HR: 3.29 95% Cl: 0.93-11.64 p =
0.05), albumin level at admission (HR: 0.46 95% Cl: 0.29-0.73 P < 0.01), abscess formation (HR: 2.11
95% Cl: 1.01-4.38 p = 0.04) and systemic embolism (HR: 1.78 95% Cl: 1.05-3.02 p = 0.03) were
ascertained independent predictors of in-hosbital all-cause mortalitv.




@ ESC European Heart journal (2015) 40, 32223233 FASTTRACK CLINICAL RESEARCH
E;"-Copi'anl Society doi:10.1093/eurheartj/ehz620 Valvular heart disease
of Cardiology

Clinical presentation, aetiology and outcome of
infective endocarditis. Results of the ESC-EORP
EURO-ENDO (European infective endocarditis)
registry: a prospective cohort study

Gilbert Habib @ 2%, Paola Anna Erba @ **, Bernard lung @ °, Erwan Donal®,

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Methods

Prospective cohort of 3116 adult patients (2470 from Europe, 646 from non-ESC countries), admitted to 156 hos-
and results

pitals in 40 countries between January 2016 and March 2018 with a diagnosis of IE based on ESC 2015 diagnostic

v'2016 -2018 prospektif kohort, 40 illke 156 merkez, 3116 hasta
v 7%65.55 toplum kaynakli endokardit

v'Dogal kapak 7%56.6 (1764)

v'Protez kapak 7%30.1 (939)

v'Cihaz iligkili %9.9 (308)




@ ESC Eoropean Heart Jourmal (2019) 40, 32293233 FASTTRACK CLINICAL RESEARCH

European Society doi:10.1093/eurheartj/ehz620 Valvular heart disease
of Cardiology

Clinical presentation, aetiology and outcome of
infective endocarditis. Results of the ESC-EORP
EURO-ENDO (European infective endocarditis)
registry: a prospective cohort study

Gilbert Habib @ ""2*, Paola Anna Erba @ >4, Bernard lung @ 5, Erwan Donal®,

[DEGER]

Etken dagilimi [DEGER]

[DEGER]

[I Stafilokoklar m En’rerokoklar‘] ® Oral streptokoklar S.gallolyticus




@ ESC Eoropean Heart Jourmal (2019) 40, 32293233 FASTTRACK CLINICAL RESEARCH

European Society doi:10.1093/eurheartj/ehz620 Valvular heart disease
of Cardiology

Clinical presentation, aetiology and outcome of
infective endocarditis. Results of the ESC-EORP

EURO-ENDO (European infective endocarditis)
registry: a prospective cohort study

Gilbert Habib ® '>*, Pacla Anna INn-hospital mortality in EURO-ENDO

Table 4 Multivariable Cox re adjusted Kaplan-Meier curves
causes of death at discharge (1- Toos
90%
Ha = 80% P-Value <0001
£
rat 8 o T—
....................................................... E eon
@ 50%
Charlson index 1.0 2
R 40%
Creatinine >2 mg/dL 1.5 E 20% ——— 1 No indication of surgery
Congestive heart failure 20 20% 2 Indication / surgery not performed
) 10% 3 Indication / surgery performed
Vegetation length > 10 mm 2.4
0%
Cerebral complication 22 o 5 10 15 20 25 30
Abscess 1.5 Time (in days)
Indication—surgery not performed 2.8 Highest one-month mortality in patients with
Indication—surgery performed 0.6 failure to undertake surgery despite

a guideline recommended indication



Infect Dis Ther (2023) 12:1083-1101
hitps:/doi.org/10.1007/s40121-023-00763-8
Main conclusions:

ORIGINAL RESEARCH
* The complexity of IE cases has increased in Europe between 2000 and 2012

Epidemiological Changes and Improvement with a rise in the proportion of patients who benefit from surgical treatment.

in Outcomes of Infective Endocarditis in Europe
* Although the percentage of in-hospital and 6-month mortality decreased

in the Twenty-First Century: An International
Collaboration on Endocarditis (ICE) Prospective modestly, this may represent a significant improvement in the overall

Cohort Study (2000-2012) management and prognosis of |E in Europe.

Juan Ambrosioni (& - Marta Hernandez-Meneses - Emanuele Durante-Mangoni -
Objectives: The study aimed to compare |IE epidemiological features and outcomes

according to predefined European regions (NCE vs. SE) and between two different

time periods 12000—06 VS. 2008—12! in this Century.
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Infect Dis Ther (2023) 12:1083-1101
https://doi.org/10.1007/s40121-023-00763-8

ORIGINAL RESEARCH

Epidemiological Changes and Improvement

in Outcomes of Infective Endocarditis in Europe
in the Twenty-First Century: An International
Collaboration on Endocarditis (ICE) Prospective
Cohort Study (2000-2012)

Juan Ambrosioni (& - Marta Hernandez-Meneses - Emanuele Durante-Mangoni -

( )
IE European cases without
Eastern countries (28 centers)

N=4195
\ J
Nothern-Central European countries . Southern European countries
(15 centers) (13 centers)
N=2134 N=2113
NCE 2000-2006 NCE 2008-2012 SE 2000-2006 SE 2008 -2012

N=1501 N=633 N=1338 N= 775




(IQR) age was 63.7 (49-74) years and 69.4%
were males. Native valve IE (NVE), prosthetic
valve IE (PVE), and device-related IE were diag-
nosed in 68.3%, 23.9%, and 7.8% of cases,
respectively; 52% underwent surgery and 19.3%

o \\edavan n<6?2[49-74\ °/n(1940r‘kzk

» Ileri yas

 Akut prezenteasyon
2. dohemde daha fazla

* Hemodiyaliz

* Kanser ve DM




Total Early period (2000-2006) Later period (2008-2012) »p

N = 4195 N = 2787 N = 1408

N-IE (N = 3879) 726 (18.7%) 470 (18.1%) 256 (20%) 0.17

HA-IE (N = 3879) 243 (6.3%) 162 (6.2%) 81 (6.3%) 0.95
IE type

Native (N = 4123) 2816 1909 (70%) 907 (64.9%) < 0.01

(68.3%)

Prosthetic (N = 4123) 985 (23.9%) 619 (22.7%) 366 (26.2%) 0.01

CIED endocarditis (N = 4123) 322 (7.8%) 198 (7.3%) 124 (8.9%) 0.08

N nosocomial, HA healthcare-associated; CIED cardiovascular implantable electronic devices



Table 2 Microbiologic etiology comparative analyses between the two predefined regions and two periods of overall cohort

Total NCE SE p- Early period Later period p-
N=4195 N=2082 N=2113 Value (2000-2006) (2008-2012) Value
N = 2787 N = 1408
Staphylococcus aureus 1039 506 533 0.59 711 (27.2%) 328 (26.3%) 0.61
(N = 3882) (26.8%)  (262%)  (27.2%)
Viridans group 655 295 360 0.16 443 (18%) 212 (16.7%) 0.39
Streptoccoci (17.4%) (15.9%) (18.2%)
(N = 3882)
Coagulase negative 510 219 291 < 0.01 327 (12.5%) 183 (14.8%) 0.09
Staphylococcus (13.6%) (10.8%) (14.9%)
(N = 3882)
Enterococcus spp. 427 202 225 0.60 269 (8.9%) 158 (12.5%) < 0.01
(N = 3882) (105%)  (10.1%)  (10.8%)
Streptococcus gallolyticus 330 (9%) 173 157 < 0.01 221 (8.8%) 109 (9%) 0.90
(N = 3882) (12.3%)  (7.3%)
Other streptococci® 257 143 144 < 0.01 159 (6.4%) 98 (8.1%) 0.11
(N = 3882) (72%)  (10.1%)  (5.8%)
Gram negative (not 132 (4%) 59 (3.1%) 73 (3.7%) 0.37 83 (3.2%) 49 (3.9%) 0.25
HACEK")
(V= 388))
Polymicrobial 85 (1.6%) 59 (2.6%) 26 (1.2%) < 0.01 44 (0.5%) 41 (3%) < 0.01
\ (N = 388;) J
[ Negative culture 235 124 111 < 0.01 219 (8%) 16 (1.1%) < 0.01
| (V= 3882) ) (4.9%) (2.6%) (5.9%)



Table 4 Multivariable analysis of factors associated with in-hospital mortality and 6-month mortality of overall cohort

In-hospital mortality

Six-month mortality

Multivariate CI 95% p-Value Multivariate CI 95% p-Value

OR OR
(Charlson score 1.36 "\ (124, 1.50) < 0.01 1.34 (1.01, 1.66) 0.04
Prosthetic valve IE 1.62 (1.26,2.10) < 0.01 168 (1.30, 2.17) < 0.01
Staphylococcus aureus® 1.82 (1.43,2.34) <001 172 (1.32, 224) < 0.01
\Con$* 1.59 / (1.17,221) <001 148 (1.07, 2.09) < 0.01
Viridans group Streptoccoci® 0.38 (021, 0.72) < 0.01 0.64 (0.44, 0,92) 0.02
/Intracardiac vegetation 1.57\ (1.14, 2.19) <001 159 (1.15, 2.19) < 0.01
Stroke 2.47 (191,3.18) <001 231 (179, 3.01) < 0.01
CHF 2.79 (2.24,349) <001 277 (221, 346) < 0.01
Persistent positive blood culture 2.69 (191,378) <001 265 (1.84, 3.81) < 0.01
Paravalvular complications 1.83 (143,232) <001 181 (142,232) <001
QIE and HA IE versus CA IE 1.@ (156, 2.27) < 0.01 1.30 (1.01, 1.66) 0.04
In-hospital surgery 0.69 (0.55,0.87) < 0.01 068 (0.54, 0.86) < 0.01
European region (SE versus NCE) 1.33 (0.88, 1.45) 0.18 1.33 (091, 1.41) 0.27
Period (2008-2012 versus 2000-2006)  0.54 (0.40, 0.76) < 0.01 053 (0.39, 0.73) < 0.01

This analysis was adjusted by age and gender
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Eur J Clin Microbiol Infect Dis. 2021; 40(5): 1103-1106. PMCID: PMC8084830
Published online 2020 Dec 30. doi: 10.1007/s10096-020-04134-w PMID: 33378000

Endocarditis due to Staphylococcus lugdunensis—a retrospective national registry-
based study

Malin Hagstrand Aldman ™12 Magnus Rasmussen, 2 Lars Olaison,# and Lisa |. Pahiman'2?

» Author information » Article notes » Copyright and License information  PMC Disclaimer

Survival Functions

\ z
AbStl"&Ct 10| Species

e T
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Figure 2. GNIE cases over time by pathogen. Abbreviation: GNIE, gram-negative infective endocarditis.
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Influence of the type of pathogen
on the clinical course of infectious
complications related to cardiac
iImplantable electronic devices
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E Lead ¢ikartilan, lead iligkili EE (773 hasta) ve cep enfeksiyonu (468
hasta) toplam 1241 hastada
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Lead related infective endocarditis, a list of all pathogens in blood cultures
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* S. aureus'ta lead siiresi KNS'ye gore daha kisa
« S. aureus'ta vejetasyon daha sik

* Klinik basar: ve komplikasyonlar tim etkenlerde benzer
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ORIGINAL ARTICLE

Staphylococcus aureus bacteraemia, cardiac implantable electronic
device, and the risk of endocarditis: a retrospective population-based
cohort study

Abstract
Patients with cardiac implantable electronic device (CIED) and Staphylococcus aureus bacteraemia (SAB) are at risk of
having infective endocarditis (IE). The objectives were to describe a Swedish population-based cohort of patients with CIED
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Fig. 1 Flow chart of patients with CIED and SAB



Table 2 Variables
independently correlated to
CIED IE in MVA by forward
stepwise regression

Variables Odds ratio (95% CI) p-value Suggested
points in
score

Predisposition for IE 2.4 (1.04-5.7) 0.040 1

Community acquisition 3.8 (1.6-9.3) 0.003 2

Embolization 12.6 (2.7-58) 0.001 6

Time to positivity <15 h 8.1 (1.8-36) 0.006 4

Positive BC after start of therapy 3.3(1.2-6.7) 0.016 1.5

The score was given the name the CTEPP score
from the first letter of each variable

* CTEPP skoru 22 ise EE tanisi icin sensitivitesi %97, spesifitesi %25
Negatif prediktif degeri %98




Son yillarda Endokardit epidemiyolojisinde
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