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Mikrobiyolojik Tanida Neler Degisti?
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Infektif Endokarditin Mikrobiyolojik Tanisinda Neler
Degisti?

Sunum plani

* Mikrobiyolojik tani neden 6nemli

e Kan kulturuyle ilgili yenilikler, Duke-ISCVI-2023, ESC-2023

e Kan kultiirii ng durumlarda yenilikler, Duke-ISCVI-2023, ESC-2023
* Doku tanisinda yenilikler

 Sessiz endokarditlerin taninmasi

IN AllZ TURK KLINIK MIKROBIYOLOJi VE
4 i KLlMl INFEKSIYON HASTALIKLARI DERNEG



Infektif Endokarditte Mikrobiyolojik Taninin Onemi

2000 hasta, ispanya, BCNIE vs BCPIE

H ESC-EORP EURO-ENDO Registry
Multivariate analysis. In-hospital mortality.

3113 atrents with IE

Variable Oddsratio  OR(95%Cl)  p 'i EEEP covents with ! —{: T e
Charlson Index 1.1 (11-12)  <0.001 . PRt GRaE Wt e Y,

Sex (male) 0.7 (0.5-0.9) 0.021

QUSRS 0g (005) 0001 BCNIE mortalite [HR] 1.3, p = 0.02

New heart failure 24 (1.8-3.2) <0.001

EuroSCORE 1.03 (1.02-1.03)  <0.001

Prosthetic IE 14 (1.02-1.9) 0.035

Kong WKEF. Europ HeartJ 2022; 43, 2770-2780, https://doi.org/10.1093/eurheartj/ehac307

Diez-Villanueva P. Int J Cardiol 2016; 220: 162-165.

4123 hasta , Danimarka
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@stergaard L. J Am Heart Assoc. 2022;11(16):e025801. doi: 10.1161/JAHA.122.025801
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Infektif Endokarditte Mikrobiyolojik Taninin Onemi

* Avrupa Endokardit Kohortu « Tiirkiye

Causative microorganisms Native valve Intracardiac device Total, n(%)

Total Highincome  Upper-middleincome  Lower-middle income  Pevalue e ——————————
Defined causative agent 253 (77.8)

{ U ¥
1 0 5 0 6(19)
MSSA 0 10 5 14 59 (17.3
245803113 (79.0%)  1975/2352 (84.0%) 335/478 (70.1%) 1481283 (52.3%) <0001 Cons 8 y 3 17 2(160
Methicillin-resistant CoNS 10 1 1 9 31 (96)
Methicillin-sensitive CoNS 8 3 2 8 21 (65)
Streptococcus spp 52 0 2 9 63 (19.4)
Sengupta SP. Eur Heart J Qual Care Clin Outcomes. 2022 ;9(1):85-96. doi: 10.1093/ehjqcco/qcac012 ;’;mfgm‘“ 5 g . g 5 53‘)”
Nutritionally vanant streptococa 4 ] 0 0 4(12)
Abiotrophia defectiva 3 0 0 0 3(09)
Granuficateila elegms 1 0 0 0 1(03)
* Almanya B o ] : : : -
Microbiological Patterns i,ﬁﬁﬁzﬂﬁ ",’ 3 3 3 ‘3 Eﬁ}
Brucella mefitensis 5 1 0 9 15 (46)
100+ - Othars Non-fermentative Gram-negative rods 2 0 12 2 16 (46)
Pseudomonas aeruginosa 1 0 6 1 7(22)
S Qram-negatve Stenotrophomoncs makophitia 0 0 5 1 6(18)
W Staphyleoocat Acinetobacter baumannii 0 0 1 0 2(06)
== Streptococcus Acinetobacter Iwoffii 1 0 0 0 1(03)
78+ - BONIE Candida p 1 0 6 1 8(24)
Candida albicans 0 0 5 0 5(15)
Candida parapsilosis 1 0 1 0 2(06)
Z 1 Other non-albicans Candida spp 0 0 0 1 1(03)
19.8% Enterobacteriocene 0 0 4 2 6(18)
50+ Escherichia coli 0 0 1 1 2(08)
Enterobacter cloacae 0 o 1 0 1(03)
E Klebsiella pneumonioe 0 0 1 1 2(06)
1 Sematia marcescens 0 0 1 0 1(03)
HACEK 1 0 0 2 3(09)
25| Eikenella comrodens 1 0 0 0 1(03)
Actinobacillus actinomycetemcomitans 0 0 0 2 2(06)
Kytococaus schroeten 0 0 0 1 1(03)
Bartonella henselae 0 0 0 1 1(03)
Bacillus licheniformis 1 0 0 0 1(03)
0 Undefined causative agents £ 3 5 20 72 (222)
Total 166 18 52 89 325 (100)

2007-2010 20112013 2014-2016 2017-2019

Becher PM. Clinical Research in Cardiology 2022; https://doi.org/10.1007/s00392-022-02100-4  Simsek-Yavuz S. Int J Infect Dis. 2015 Jan;30:106-14. doi: 10.1016/].ijid.2014.11.007
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The 2023 Duke-International Society for Cardiovascular
Infectious Diseases Criteria for Infective Endocarditis:
Updating the Modified Duke Criteria

Vance G. Fowler Jr,'"*" David T. Durack,' Christine Selton-Suty,’ Eugene Athan,' Amold S. Bayer,*® Anna Lisa Chamis,' Anders Dahl,” Louis DiBernardo,’

* Mikrobiyolojik taninin 6nemi kabul edilmesi
 Tum mikrobiyolojik tani yontemlerinin dahil edilmesi

Fowler VG. Clinical Infectious Diseases, 15 August 2023; 77(4),518-526, https://doi.org/10.1093/cid/ciad271
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2023 Duke/ISCVID IE Mikrobiyolojik Tani Major Olcutler

. Infektif endokarditle uyumlu pozitif kan kaltira
a. lki ayri kan kualtirande IE ile uyumlu tipik

mikroorganizmalarin uremesi (viridans streptokoklar,

(1)Kan kalturu pozitifligi
Streptococcus bovis, HACEK grubu, Staphylococcus : :
aureus; ya da baska bir odak odak olmamasi kosuluyla, I'EndOka rdlte SIkIIkIa nEden OIan

ya‘;’:'“mda“ edinilmis enterokoklar mikroorganizmalarin 2 veya daha fazla sayida

b. |E ile uyumlu mikroorganizmalarin kan kulttrlerinde ayri kan kulturu setinde uretilmesi (tipik olanlar)

surekli tremesi >12 saat arayla alinmis en az iki kan

kiiltiiriinde pozitif sonug alinmasi; ya da li¢ ayri kan ii.IE’ye ara sira veya nadiren neden olan

kulturinun hepsinde ya da 4 ayrn kan kaltiranun

¢ogunda (birinci ve son ornekler arasinda en az 1 saat mikroo rganizmalarln 3 veya daha fazla kan
ya da kiltiru setinde Uretilmesi (tipik olmayanlar)

c. Coxiella burnetii icin tek sise pozitif kan kulturu ya da faz
| antijenlerine karsi IgG antikor titresinin >1:800 olmasi

* «Kan kultuirt seti», ayni anda alinmis, biri aerob, bir anaerob siseye ekilmis kan kulttru
 3set, 60 ml

* “Pozitif kan kultiiru seti» siselerin en az birinde lireme olmasi

Fowler VG. Clinical Infectious Diseases, 15 August 2023; 77(4),518-526, https://doi.orq/10.1093/cid/ciad271
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2023 Duke/ISCVID IE Tani Olcutleri
Tipik Endokardit Etkenleri

Ma;ér ()k}utlor

1. MMuvumlupoziﬁfklnknltﬁm

mnkroorgamzmalann uremesi (vmdans streptokoklar,
Streptococcus bovis, HACEK grubu, Staphylococcus

aureus; ya da bagka bir odak odak olmamas: kosuluyla
toplumdan edinilmis enterokoklar

yada

b. |E ile uyumlu mikroorganizmalarin kan kaltirlerinde
surekli Gremesi >12 saat arayla alinmis en az iki kan
kulturinde pozitif sonuc alinmass; ya da tic ayn kan
kulturuntn hepsinde ya da 4 ayn kan kaltarintn
¢ogunda (birinci ve son ornekler arasinda en az 1 saat
olmasi kosuluyla) pozitif sonug alinmasi

yada

c. Coxiella burnetii icin tek sise pozitif kan kultiirii ya da faz
| antuen!enne kam IgG ant:kor titresinin >1:800 olmast

* Staphylococcus aureus, Staphylococcus lugdunensis;
Enterococcus faecalis, tum streptokok tiirleri
(S.pneumoniae ve S. pyogenes harig), Granulicatella ve
Abiotrophia spp., Gemella spp., HACEK (Haemophilus spp.,
Aggregatibacter actinomycetemcomitans,
Cardiobacterium hominis, Eikenella corrodens ve Kingella
kingae)

* Intrakardiyak yabanci cismi olanlarda

* KNS, Corynebacterium striatum ve Corynebacterium
jeikeium, Serratia marcescens, Pseudomonas
aeruginosa, Cutibacterium acnes, non-tiiberkiiloz
mikobakteri tiirleri (6zellikle M. chimaerae) ve
Candida spp.

Fowler VG. Clinical Infectious Diseases, 15 August 2023; 77(4),518-526, https://doi.orq/10.1093/cid/ciad271
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2023 Duke/ISCVID IE Tani Olgitleri
Yeni Dahil Edilmis Tipik IE Etkenler;i

Bakteriyemilerde IE ve iE’de 30 giinliik 6lim riski
» Staphylococcus lugdunensis %14, % 20

* KNS: %2, %7

* S.aureus: %5, %9

* Abiotrophia %21,

e Granulicatella (9 of 124)

 Gemella %7.3

* Aerococcus %3.8

Aldman MH. Eur J Clin Microbiol Infect Dis. 2021 May;40(5):1103-1106. doi: 10.1007/s10096-020-04134-w.
Yukawa S. BMC Infect Dis 2023; 23, 269. https://doi.orqg/10.1186/s12879-023-08233-9
Berge A.. Open Forum Infect Dis. 2019 Oct 4;6(10):0fz437. doi: 10.1093/ofid/ofz437.
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Yeni Eklenmis Tipik IE Etkenler
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Chamat-Hedemand S. Circulation 2020; 25:142(8):720-730. doi:
2)%&%9% /& IEQU(;%IEQ\;,I' ':%r l]'éﬁ‘ir%%? 8692? 30, 1-15 https://doi.org/10.1093/eurheartj/ehad193



Yeni Eklenmis Tipik IE Etkenleni

A B
IE expert team decision IE expert team decision
[ ) En tero CO Ccus faeca,’s o Endocarditis No endocarditis é Endocarditis No endocarditis
* Edinildigi yerden bagimsiz R ol - - =
* ESC-2023 de de ayni modifikasyon 3 ]
* Eski Duke 6lgiitleri, kesin E. faecalis 1E’'nin 3wl 37 | § pe
%30’unu kagiriyor " g » ‘
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Dahl A. Clin Infect Dis. 2022 Sep 29;75(6):1097-1102. https://doi.org/10.1093/cid/ciac181
Maskarinec SA. Open Forum Infect Dis. 2017;4(3):0fx132. doi: 10.1093/ofid/ofx132.



Yeni Eklenen Tipik IE Etkenleri (Yabanci Cisim Varliginda)

* KNS, Corynebacterium spp., Cutibacterium (Propionibacterium) acnes
* Deri florasi elemanlari

* Gercek patojenken “kontaminan” olarak yorumlanabilriler

e Kan kultlirii kontaminasyonunu azaltacak etkili politikalar

Sohail MR. CMI 2009; https://doi.orqg/10.1111/].1469-0691.2009.02703.x

Dargére S. Clin Microbiol Infect. 2018 ;24(9):964-969. doi: 10.1016/j.cmi.2018.03.030

Cabanilla MG. J Cardiol Cases. 2022;26(3):194-196. doi: 10.1016/j.jccase.2022.04.014

Popa-Fotea NM. Curr Med Res Opin. 2022;38(12):2077-2083. doi: 10.1080/03007995.2022.2122673

-g KLiMlK TURKISH SOCILTY OF INFLGTI0)
- DISEAS S AND CLINIT L. MICROBIOLOD
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Modification of Blood Test Draw Order to Reduce Blood
Culture Contamination: A Randomized Clinical Trial

Frederic S. Zimmerman,"*" Hani Karameh,™ Eli Ben-Chetrit,” Todd Zalut,* Marc Assous.® and Phillip D. Levin'

* ilk 6rnegin diversiyonu teknigi (ISDT)

* Alinan kanin ilk ml’si baska bir tiuipe veya kan kiltur
sisesine konulmasi

* Kontaminasyon : 10/490 (%2.0) vs 24/ 480 (%5.0) (P =
0.01)

p=0.014 p=0.218

N w =

number of cultures

—

Proportion of positive cultures relative to total

o

contaminants true positive

= Control Group  * Diversion Group

Zimmerman FS. CID 2020;71(5):1215-20, https://doi.orq/10.1093/cid/ciz971
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Gergek Patojenleri Kontaminanlardan Ayirt Etme

— il L iy .
,g'c'-,',;,',\;,;‘,;‘,},“}m; * Ger¢ek patojenlerde olan genler
tanimlanarak olusturulan model
ARTICLE
O 0 n v s v'.‘( V‘. OoOrFreEN v L3 L3
Disease-associated genotypes of the commensal ¢ KNS’Ier %80 dogrUIUkIa |nfEkS|y0nu

skin bacterium Staphylococcus epidermidis

ongordirmiis
Meéric G.. Nat Commun 2018; 9:5034, https://doi.org/10.1038/s41467-018-07368-7

Improved Genomic Prediction of Staphylococcus epidermidis Islation Sources  +  poligenik skor
wita Novel Polygenic Seore * Gergek patojenleri %76 ayirmis

Hellmann KT. J Clin Microbiol. 2023 Mar 23;61(3):e0141222. doi: 10.1128/jcm.01412-22

* Ginluk Pratikte: Multidisipliner yaklasim, klinik degerlendirme, bakterilerin tiir diizeyinde
tanimlanmasi, pozitif set sayisi, ireme zamani, fenotpilendirme ve antimikrobiya duyarhllik profilleri

Dargére S. Clin Microbiol Infect. 2018 ;24(9):964-969. doi: 10.1016/j.cmi.2018.03.030

-g KLiMIK TURKISH SOCILTY OF INFLGTI0)
= DISEASES AND CLINIEAL MIEROBIOLO




Yeni Eklenen Tipik Patojenler (Yabanci Cisim Varliginda)

* Cutibacterium acnes 100%

* Protez kapak endokarditlerinin %6-8’i s0% -
Olgularin 1/3’linde kan kiiltiirleri ng
14 gunliik inkiibasyon ve anaerop pasaj
24 C. acnes IE hastasi

60%
15

40%

Number of Patierts

« Kan kiiltiirii 14 giin inkiibe edilenlerde 6/8 (%75) pz
» Standard inkiibasyon : 2/16 (%12.5), p 0.005 " AR SR

* M.chimaera
« KVC HCD’dan kaynaklanan iE
* Myco-F, 42 giin inklibasyon

Banzon JM. CMI 2017, http://dx.doi.org/10.1016/j.cmi.2016.12.026

Sohail MR. CMI 2009; https://doi.orq/10.1111/j.1469-0691.2009.02703.x

Lalani T. Scand J Infect Dis. 2007;39(10):840-8. doi: 10.1080/00365540701367793
Berisha B. Journal of Internal Medicine, 2022, 292; 428-437, doi: 10.1111/joim.13491
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2023 Duke/ISCVID Infektif Endokardit Tani Olcutleri

Major Olctitler

1. Infektif endokarditle uyumlu pozitif kan kaltira

a. lki ayn kan kultirinde IE ile uyumlu tipik
mikroorganizmalarin Gremesi (viridans streptokoklar,
Streptococcus bovis, HACEK grubu, Staphylococcus
aureus; ya da baska bir odak odak olmamasi kosuluyla,
toplumdan edinilmis enterokoklar

ya da

b. |IE ile uyumlu mikroorganizmalarin kan kiltirlerinde
surekli tremesi >12 saat arayla alinmis en az iki kan
kiultirinde pozitif sonu¢ alinmasi; ya da tc¢ ayri kan
kulturunun hepsinde ya da 4 ayr kan kultiriantn
cogunda (birinci ve son ornekler arasinda en az 1 saat
olmasi kosuluyla) pozitif sonu¢ alinmasi

ya da

c. Coxiella burnetii icin tek sise pozitif kan kulturu ya da faz
| antijenlerine karsi IgG antikor titresinin >1:800 olmasi

Mikrobiyolojik major olcutler

(2) Laboratuvar testlerinde pozitiflik i. Kanda PCR veya diger
niikleik asid temelli (amplikon (16S veya 18S) veya metagenomik

dizileme) tekniklerle Coxiella burnetii, Bartonella spp. veya
Tropheryma whipplei pozitifigi belirlenmesi

veya

ii. Coxiella burnetii anti faz | immunoglobulin G (IgG) antikor
titresinin >1:800 belirlenmesi veya tek sise kan kilttrtinde
uretilmesi

veya

iii. Indirekt immunofloresan testinde (IFA) Bartonella henselae

veya Bartonella quintana IgG titresinin 21:800 olmak Utzere IgM
IgG antikorlarinin belirlenmesi

TR i¢in Brucella spp. ve Wright’da eklenmeli

Fowler VG. Clinical Infectious Diseases, 15 August 2023; 77(4),518-526, https://doi.orq/10.1093/cid/ciad271
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IE’li Hastalarda Kan Kulturt Negatifliginin Nedenler

* Antimikrobik kullaniimis olmasi
e KK Duyarliligi %52.9 (Cl, 42.8% to 62.9%)

* Coxiella spp.

e Bartonella spp.
* Normal kan kiilturi siselerinde uretilebilir
e 8 glinliik inkiibasyon, 6zel kiiltur yontemi

* T.whipplei

e Cozum: Serolojik ve molekiler yontemler
» Kan ve dokuda 6zgiil/genis PCR, 138 olgunun %78’inde etken tanimlanmis

Cheng MP. Ann Intern Med 2019; 171:547-554, https://doi.orq/10.7326/M19-1696. opens in new tab)

Pazin GJ SS. Arch Intern Med. 1982; 142(2): 263-8
Gould FK. J Antimicrob Chemother. 2012; 67(2): 269-89.
Dickerman SA- Am Heart J 2007;154:1086-94; doi: 10.1016/j.ahj.2007.07.023

Fournier PE. Medicine (Baltimore). 2017;96(47):e8392. doi: 10.1097/MD.0000000000008392
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Kan Kaltlrd Negatif Hastalarda Serolojik Testler

Kronik infeksiyon, IgG

* Wright STA (Coombs’lu) (= 1/160) veya Brucellacapt (21/320)
 Coxiella burnetii phase | 1gG (= 1/800)

* Bartonella quintana/henselae 1gG (= 1/800)

* Legionella spp. 1gG (21/256)

* Mycoplasma pneumoniae IgG

* Chlamydophila pneumoniae 1gG (= 1/512)

* Galaktomannan (Aspergillus spp. Igin, yapay kapakta) (=0.5)

BE KLIMIK jenseonyormrvenous (@ Fournier PE. Medicine (Baltimore). 2017:96(47):e8392. doi: 10.1097/MD.0000000000008392




IE Tanisinda Molekiler Yontemler

* NAAT temelli testler (tam kan/plazma)
* Mikroorganizmaya yonelik PCR testleri
* Multipleks PCR testleri

* Metagenomik, gelecek nesil dizileme (tam kanda)
* Amplikon temelli: 16S rRNA/18S rRNA genlerinin PCR’la ¢ogaltiimasi

+dizileme
e Shotgun metagenomik: Hedeflenmemis NGS, tiim genomik icerigin
dizilenmesi

Farrell JJ. PLOS One 2013; https://doi.orqg/10.1371/journal.pone.0066349
Peri AM. Clin Microbiol Infect. 2022 Feb;28(2):195-201. doi: 10.1016/j.cmi.2021.09.039

Gu W. Annu. Rev. Pathol. Mech. Dis. 2019. 14:319-38; https://doi.org/10.1146/annurev-pathmechdis-012418-012751

5 g 4
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Tam Kandan NAAT Temelli Testler

* |E’de dislik dereceli bakteriyemi (1 CFU/mL)
 Kanda PCR inhibitorleri var
 Tam kandan NAAT’la duyarlilik, dokuya gore distik
* Bartonella PCR kapak dokusunda %92, kanda %33 duyarl
* Kapak cerrahis yapilamayacaklarda diistinulebilir

Multipleks PCR testleri

Technology Assay (manufacturer) TAT (h) Organisms detected Resistance
genes detected

Magicplex™ Sepsis 3-5 73 Gram positives, 12 Gram mecA, van A/B
Real-Time test negatives, 6 fungi
(Seegene)

T2Bacteria® panel 4-7 Enterococcus faecium, -
PCR + mir}'aturized (T2Biosystems) Stap hylococcus aureus, Klebsiella
magnetic resonance pneumoniae, Acinetobacter
baumannii®, Pseudomonas
e ._:4 DS3, Escherichia coli

Complexity—Personnel Sensitivity/
experience level specificity
Multi-step automated 29%-65%/66%-95%
Specially trained personnel

Fully automated
Trained personnel

» Spesifik PCR Testleri: Performansi daha iyi ; Streptococcus gallolyticus ve Staphylococcus aureus

IE de iyi

Lin KP. Int J Gen Med. 2023 ;16:317-327. doi: 10.2147/1)JGM.S393329

Peri AM. Clin Microbiol Infect. 2022 Feb;28(2):195-201. doi: 10.1016/j.cmi.2021.09.039
Fournier PE. Medicine (Baltimore). 2017;96(47):e8392. doi: 10.1097/MD.0000000000008392
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Tam Kandan Metagenomik Temelli Testler (KDi Tanisinda)

Technology Assay (manufacturer) TAT(h) Organisms Resistance genes Complexity—Personnel Sensitivity/specifiaty
detected detected experience level
PCR of 16S/18S regions, SepsiTest™ ( Molzym) 8-12 Over 345 Bacteriaand 8 — Partially automated 48%/B6X
followed by fungi Specially trained
sequendng personnel
PCR of 165/18S regions, Miado-Dx*™ (Molzym) 7 Over 200 bacterial and - Partially automated Performance on whole
followed by 65 fungal genera Specially trained blood not provided
sequendang personnel
PCR of 16S/28S regions, Hybcell Pathogens DNA 3 Bacteria: 56 spedesand vanA|B, mecA|C, (TX-M,  Partially automated 63%/83%
followed by (CubeDx J* 11 genera KPC, OXA-48 NDM, IMP  Specially trained
sequendang Fungi: 19 species + 5 personnel
genera
Untargeted NGS iDTECT® Dx Blood NA Over 1200 pathogens — Not provided (Negative predictive
(PathoQuest) | NGS (bacteria and viruses) Specially trained value: 98 4%)
platform; MiSeq personnel
(Hlumina))
Untargeted NGS Karius NGS plasma 53% Over 1200 pathogens — High complexity test 93%/63%
Test™ (Karius) [ NGS (bacteria, fungi, DNA Specially trained
platform: NextSeq viruses” and parasites) personnel

(Ilumina)]

IE Tanisinda mNGS: 3 ¢calismanin meta-analizi, 68 IE hastasinda duyarlilik % 47- 80, o6zgulliik %71.4-100

Peri AM. Clin Microbiol Infect. 2022 Feb;28(2):195-201. doi: 10.1016/j.cmi.2021.09.039
Haddad S.F. Antibiotics 2022, 11, 1798. https://doi.org/10.3390/antibiotics11121798

NELCTIOUS
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Microbial Cell-Free DNA Identifies the Causative
Pathogen in Infective Endocarditis and Remains
Detectable Longer Than Conventional Blood Culture
in Patients with Prior Antibiotic Therapy

23 kesin IE
KK vs tam kandan mcfDNA NGS (Karius)
Duyarhlik: ikisinde de %87

Antibiyoterapi altinda pozitiflik stiresi
 mcfDNA icin 38.1
* KK igin 3.7 giin, OR 2.95; p =0.03

B Blood Culture
Microbial ceti-free DNA

—go3 P=0.03
p=0.03

* mcfDNA seviyeleri cerrahi tedavi sonrasi hizla dismus

mcfDNA NGS: Hem tanida hem tedavi yanitini izlemede Maliyeti US$2000

-g KL'MIK TURKISH SOCILTY OF INFLGTI0)
= DISEASES AND CLINICAL MICROBIOLO

Eichenberger EM. Clin Infect Dis. 2023 Feb 8;76(3):e1492-e1500. doi: 10.1093/cid/ciac426



2023 Duke/ISCVID Infektif Endokardit Tani Olcutleri

Minor Olgiitler!
1. Yatkinlik: [E'ye yatkinlik olusturan kalp hastahgi, IVDU olma
2. Ates: vucut sicakliginin >38°C olmasi

3. Vaskaiiler olaylar (sadece goruntiilemeyle saptananlar
dahil): major arteriyel embolizm, septik pulmoner
infarktlar, mikotik anevrizma, intrakraniyal kanama;
konjunktival kanamalar ve Janeway lezyonlari

4. Immunolojik olaylar: glomerulonefrit, Osler nodiilleri,

. Mikrobiyolojik kanitlar: major olcttleri karsilamayan kan
kiilttirti pozitiflikleri ya da IE ile uyumlu bir mikroorganizmayle

aktif infeksiyonu gosteren serolojik kanitlar

Kalp/protezleri/emboli disindaki steril bélgelerden kiiltiir, PCR veya diger niikleik asid temelli testlerle iF’le
uyumlu mikroorganizma saptanmasi

Destekleyen ek bir klinik veya mikrobiyolojik kanit olmaksizin kalp kapagi veya telde PCR’la bir deri
bakterisinin bulunmasi

ESC 2023: Kardiyak doku veya emboliden 16S/18S rRNA PCR dizilemede pozitiflik minor ol¢iit



2023 Duke/ISCVID Infektif Endokardit Tani Olcutleri

Kesin Infektif Endokardit Tanisi Koydurur
Patolojik olcitler
. Vejetasyonda, embolize olmus vejetasyonda ve a
k bir apsede mikroorganizmé (i : :

histopatolojik [ncelemede mikroorgani
veya
» Histopatolojik incelemede vejetasyon, apse gibi aktif
endokardit gosteren lezyoniarin belirlenmesi

Patolojik olgutler

» Aktif endokarditin klinik bulgulari varliginda vejetasyonda, kardiyak
dokuda, ¢ikarilmis yapay kalp kapaginda veya halkasinda, asendan aort
greftinde (eslik eden kapak tutulumunun kanitlariyla birlikte), CIED’den
veya arteriyel bir emboliden bii mikroorganizmanin tanimlanmasi

Fowler VG. Clinical Infectious Diseases, 15 August 2023; 77(4),518-526, https://doi.org/10.1093/cid/ciad271



https://doi.org/10.1093/cid/ciad271

2023 Duke/ISCVID Infektif Endokardit Tani Olcutleri

Kalpten ¢ikarilmis orneklerde mikroorganizma tanimlama yontemileri

o Kultir

* Boyama

« immiinolojik teknikler

* PCR veya amplikon (16S, 18S, internal transkripte edilmis ara parcalar) temelli
dizilemeler

 Metagenomik (shotgun) dizileme

* Taze veya parafinde sabitlenmis dokuda a in-situ hibridizasyon dahil diger nuikleik
asid temelli testler

Fowler VG. Clinical Infectious Diseases, 15 August 2023; 77(4),518-526, https://doi.org/10.1093/cid/ciad271



https://doi.org/10.1093/cid/ciad271

Kalp Kapaklarinda Molekiler Testler

Molekiiler analizler igin kapaklar tercih

* PCR temelli
 Ozgiil veya multipleks PCR
* Duyarlilik %33-90, 6zgulluk %77-100

* NGS
 Amplikon temelli (16S or 18srRNA geni PCR+NGS): Duyarliligi %41-%96, ozgulliigii %90-100
* Shotgun metagenomikler
* Sistematik derleme: 4 ¢alisma, 252 kapak (219 IE, 33 non IE)
* Duyarhlik : %85.9 -100 (kan/kapak kiiltiriinden iyi) , 6zgullik: %72.7-100
e CIED: 1 ¢calisma, 60 CIED: Duyarhlilik : %18 (jenerator), %48 (teller igin)

Fenollar F. Intern J Antimicrob Agents 2007; 30S: S7-S15
Breitkopf C. Circulation. 2005;111:1415-1421
Moter A. Infect Dis Clin North Am. 2002; 16(2): 393-412

Delgado V. European Heart Journal (2023) 00, 1-15 https://doi.org/10.1093/eurheartj/ehad193 Haddad S.F. Antibiotics 2022, 11, 1798. https://doi.org/10.3390/antibiotics11121798



Molecular Analysis With 16S rRINA PCR/Sanger
Sequencing and Molecular Antibiogram Performed
on DNA Extracted From Valve Improve Diagnosis
and Targeted Therapy of Infective Endocarditis:

A Prospective Study

* 137 kesin IE ve 52 IE olmayan

IE’nin etyolojik tanisinda performanslar

Sensitivity {95% Cl) Specificity (95% CI) PPV (95% Cl) NPV (5% CI)
Blood culture 55% .
Valve culture 22% (15%~30%) 99% (90%~100%) 97% (83%~100%) 32% (25%~40%)
Molecular analysis 88% (18%-93%) 100% (93%=~100%) 100% (97%~100%) 76% (64 %-~85%)

* Molekiiler analizler, 57/62 BCNIE’de tani saglamis
 BCNIE %92'sinde tedaviyi degistirmis

* Molekiler antibiyogramlar AST ile %100 uyumlu

* Molekiiler analizler IE olmayanlarin %100’linde ng

BE KLIMIK [usnsocury or ineenous | cov SLa Mularoni A. Clin Infect Dis. 2023;76(3):e1484-e1491. doi: 10.1093/cid/ciac452




Kalp Kapaklarinin Kilttri /Sonikasyon

* Sonikasyonla lireme 6/26’dan 17/26’ya (p = 0.003) yiikselmis, CIED icin de yararh

® Culture positive (with
or without 165-PCR)

W 165-PCR positive (but
no culture)

M No pathogen detected

Standard with direct Standard with direct molecular testing
molecular testing + sonication with centrifugation and
molecular testing on sonication fluid

e Kapak kulturu: IE tanisi koydurmada duyarlilik %25, 6zglilluk %72 bulunmus

* |E disuniilmeyen hastalarda yapilmasi 6nerilmiyor??????

Blomstrém-Lundgquvist C. Europace. 2020 Apr 1;22(4):515-549. doi: 10.1093/europace/euz246
Pablo Elpidio Garcia-Granja. Clinical Infectious Diseases 2019; 68;1017-23, https://doi.org/10.1093/cid/ciy684

Gomes A. Sci Rep. 2018 Aug 28;8(1):12967. doi: 10.1038/s41598-018-31029-w.
Mufioz P. J Clin Microbiol. 2008 Sep:46(9):2897-901. doi: 10.1128/ICM.02173-07


https://doi.org/10.1093/cid/ciy684

Sessiz Infektif Endokardit

2001, EA, 41yo, M, bikuspid aort kapagi
Dispne, ciddi aort yetersizligi

26/03/2001: AVR

* Cok destriiktif bir kapak, kiiltiire génderilmis, patoloji yok
 Kiltiir: MSKNS (kontaminasyon??), PG,0X duyarl

05/04/2001: Taburcu

25/5/2001: Ates, 3 KK: MSKNS (PG, OX duyarli), iIHKM konsiiltasyonu

 AVR’den 2 ay 6nce 1-2 haftalik ates, grip? Oral antibiyotiklerle iyilesmis , cerrahi
oncesi semptomu yok

* 2 ayri kez redo AVR +antibiyotik tdv.ne ragmen yineleyen yapay kapak iE ile
kaybedildi



Sessiz Infektif Endokardit

* |E bazen latent veya ¢ok az semptomlu olabilir

» Kapaklarda ilerleyici hasara, dejenerasyona/disfonksiyona, kapak ayrismasina yol
acabilir

* Ana basvuru semptomu: kalp/kapak yetmeazligi
* infeksiyonun kardinal semptomlari olmayabilir

- . ’
.g KLlMlthl‘nc.l- SOCILTY OF INFLGTIOUS
= DISEASES AND CLINIEAL MIEROBIOLO




Sessiz Infektif Endokardit-Cutibacterium spp.

B WOV TERT WYY §

Silent Native-valve Endocarditis Caused by
Propionibacterium acnes

Rintaro Yamamoto ', Shigeru Miyagawa ', Hideharu Hagiya®, Keigo Kimura®, Isao Nishi’,
Norihisa Yamamoto®, Hisao Yoshida®, Yukibiro Akeda’, Kazunori Tomono’,
Kowchi Toda' and Yoshiki Sawa’

annals S

Home | The Annals of The Hoywl College of Swrgeons of Engtandg /ol

Occult prosthetic aortic valve endocarditis caused by Propionibacterium
acnes: a case report

Aubhass b Suratien A1 Lumbetas & Fidhane ¥ & B

Chronic endocarditis due to Legionella anisa: a first case difficult to
diagnose

F. Compain”**, P. Bruneval'™*, S, Jarraud®’, S. Perrot’, S. Aubert’, V. Napoly’, A. Ramahefasolo, J.-L. Mainardi"* and
1. Podglajen %

Findings that shed new light on the possible pathogenesis of a disease or an adverse effect

CASE REPORT

Silent destruction of aortic and mitral valve by
Klebsiella pneumoniae endocarditis

‘oriaday aceA AlaA

e

Compain F. New Microbes New Infect. 2015 Oct 22;8:113-5. doi: 10.1016/j.nmni.2015.10.003
Servito M. Ann R Coll Surg Engl. 2022 Jul;104(7):e216-e218. doi: 10.1308/rcsann.2021.0334

Srinivas KH. BMJ Case Rep. 2013 Sep 20;2013:bcr2013200704. doi: 10.1136/bcr-2013-200704
Yamamoto R. Intern Med. 2018 Aug 15;57(16):2417-2420. doi: 10.2169/internalmedicine.9833-17

Peery TM. J Am Med Assoc. 1958 Mar 8:166(10):1123-7. doi: 10.1001/jama.1958.02990100011003



Sessiz Infektif Endokardit: Tropheryma whipplei

1.135 hasta

T.whipplei en sik 4.patojen (%6.3)

TWIE'de ana semptomlari : Kalp yetm

%76.5, ates %35.3

Kapak ameliyati 6ncesi sadece bir
hastada kesin TWIE tanisi

Total 2000-2007; 1135 patients with valve replacement surgery

Cohort | Erlangen Cohort |l Erlangen Cohort III Berlin
2000-2004 2004-2007 2001-2006
878 unselected consecutive 128 patients with 129 patients with
patients suspected/possible |IE suspected/possible |E
Granjt-stain, culture, pan-bacterial PCR and sequencing
103 valves

with detection of microorganisms

including
66 valves
84 valves 68 valves confirmed by filuorescence in situ
with detection of microorganisms with detection of microorganisms hybridisation (FISH)
6 patients with TWIE 5 patients with TWIE 5 patients with TWIE

T. whipplei-specific PCR (with T. whipplei-positive PCR/sequencing)
confirmed all 11 cases

T. whipplei-specific PCR (129
samples) confirmed all 5 cases

A\

A\

4

16 TWIE patients

Geissdorfer W. J Clin Microbiol. 2012 Feb;50(2):216-22. doi: 10.1128/JCM.05531-11

Garcia-Alvarez L. Medicine (Baltimore). 2016 Jun;95(26):e4058. doi: 10.1097/MD.0000000000004058




Sessiz Infektif Endokardit: Coxiella burnetii

* Tesaduifen taninan Q atesi endokarditi ¢calismalari

Reference Siudy design. country

Situdy population

Main results

Kampschreur et ai_ (7) Case report, the Netheriands

Satamand et al_ {(2) Case series, 14 y, single

institution. France

Cobhort study,. 14 y, single
institution, France

Grisoli et al_ (3)

Shapira et al_ (<) Cohort study, 10 vy, single

center, Israel

VWiener et al_ (S5) Case sernes. 9 y. single center,

Israel

Description of 19 patients with
Q fever IE who underwent
surgical interventon

All resected cardiac valves or
stheses underwen! routine
histologic examination, on =
miicrobiologic and molecular
biologic basis,. in addition to
serologic testing for fastidious
microorganisms._

All excised valves were
cultured and underwent
histologic examination for the
presence of inflammatory
infiltrates. vegetations, and
microorganisms. Patients with
findings suggestive of
inflammation underwent
serciogic investigation.
The clinical and serologic
manifestations of 9 patients
who received a diagnosis of O
fever IE were reviewed.

Description of 3 patients with
delayed diagnosis of Q fever
1E until after valve surgery
8 of 19 patients with Q fever IE
who underwent surgical
interventon and had a late
diagnosis,. either during or after
surgery
14 (0_296) of 6. 401 examined
valves were diagnosed with
“unsuspected” Q fever IE.

1 of 8 patients with histologic
endocarditis {(of 857 examined
wvalves) received a diagnosis of

Q fever |IE.

3 out of 4 operated cases were
diagnosed only following
surgery

* israil’de TAVI 6ncesi 155 hastada Coxiella burnettii seroloji taramasi
* 4 (%2.6) hastada pozitif
* Risklilerde cok onemli olabilir

a8 KLIMIK

TUNKISH S0C

DISEAY

Ghanem-Zoubi N. Emerg Infect Dis. 2021 Aug;27(8):2205-2207. doi: 10.3201/eid2708.204963



Sessiz Infektif Endokarditin Taninmasi

* KVC Oncesi : Coxiella faz 1 IgG taramasi (endemic
bolgelerde!!!
e KVC sonrasi: Kalp kapaklari

e Kalp kapaklarinin rutin histopatolojik incelemesi
* |E bulgulari varsa +: Kultiir ve molekiiler testler

* Bazi patojenler histopatolojide tipik bulgulara yol

-~ "‘4 '.a-"_

~ C. burneti % A

acamayabilir S Immunohlstoklmya” |
BN e

« Tiim kapaklarda rutin kiltiir/molekiiler yontemler???

C. burnetii RNA’ya karsl
In situ floresan
hibridizasyon

Melenotte C. Open Forum Infect Dis. 2019 Oct 4;6(10):0fz429. doi: 10.1093/0ofid/ofz429



Infektif Endokarditin Mikrobiyolojik Tani Algoritmast

Infektif endokardit kuskusu

¢ \A EDTA’li tipe veya
—— Isolator™ tapine | ) Bartonella spp. kiiltiirii'
Kan kiltiri* i B PP

Kan kiilttri pozitif Kan kiiltard negatif

‘ /

1. Direkt Gram boyamasi Yapay kapaksa
2. Kanh agara pasaj mikobakteriler igin Kanda genis
3. Sigseden MALDI-TOF ile tamimlama kan kiltiiri?® PCRS Serolojiler"
il I 3
1, 2 ve 3'ii yapabilen hastanede | | 1ve 2'yi yapabilen hastanede | Negatif
. > +
MALDI-TOF ile siseden -
tammllamse:s Kanh agarda ureme var?! Kanl agarda tireme yok
i l v ¥
Staphylococcus aureus ile Mik(oslfopide Gram-pozitif Ozgul PCR®
Kanh agarda MALDI-TOE ile “« satelit Ureme € zincir yapmisg koklar:
tireme var® veya konvansiyonel Piridoksal diskiyle iireme Abiotrophia spp.? v
'L yontemlerle Granucitella spp.? ANA
tanimlama 4| Cikolata a : I ; ot y
- garina pasaj . . B X Antifosfolipid tik
Duyarhlik testi** |4~ ve %5-10 CO,’li ortamda | ¢ Mlkrosk:: ng G.rﬁm. nagatif R,Ltgzgr:(p;nﬁ:o'mor
inkiibasyon OH?Aggk?er'
Brucella spp.''?

Simsek-Yavuz S. Turk Gogus Kalp Damar Cerrahisi Derg. 2020;28(1):2-42. doi: 10.5606/tgkdc.dergisi.2020.01954



IE’li Hastalardan Cikari

Imis Kapaklarin Incelenmesi

infektif endokarditli hastadan cikariimis kalp kapagr*

w

-

Kapagin Gram boyamasi ve kultira

Kapag@in histopatolojik incelemesi

(Molekuler testler, sadece kan kulturt negatif cikmis olgularda, histopatolojik
bulgulara gore asagida verildigi sekilde yapiimalhdir)

! sy

Akut inflamasyon+mikroorganizma

Kronik inflamasyon ve makrofajlarin baskin Inflamasyon veya
olmasi mikroorganizma olmamasi

v

16s rRNA geni igin
PCR/dizileme

[ I
Pozitif Negatif

v

. v

PAS-D histopatolojik bqyama* Infeksiyon digi
ITropheryma whipplei PCF: nedenleri aragtir
Pozitif Negatif

v

Coxiella burnetii PCR

Bartonella spp. PCR

Tropheryma whipplei PCR

Diger mikroorganizmalar i¢in ozgul PCR*

16S rRNA geni icin PCR/dizileme
Coxiella burnetii PCR

Bartonella spp. PCR

Diger mikroorganizmalar igin ozgul PCR*

Simsek-Yavuz S. Turk Gogus Kalp Damar Cerrahisi Derg. 2020 Jan 23;28(1):2-42. doi: 10.5606/tgkdc.dergisi.2020.01954.



Infektif Endokarditin Mikrobiyolojik Tanisinda
Neler Degisti?

 Mikrobiyolojik tanisinin olmasi, IE mortalitesini azaltiyor

* Kanda kultur, seroloji, molekuler yontemler, kapakta histopatoloji, kultiir,
molekiiler yontemler (16S/18S, nNGS dahil) sirayla yapiimali

* Tipik patojenlerin sayisi artti, streptokoklarin neredeyse hepsi E.faecalis
ve yc varliginda deri florasi, Serratia , P.aeruginosa, Candida spp. tipik

patojen oldu
 Uremeyen siseler dogal iE’de 8 giin, yapay iE’de 14 giin inkiibe edilmeli
* Kapak ve kanda kontaminasyon demeden once ¢ok disinmek lazim
* Bartonella IgG ve T.whipplei/Coxiella/Bartonella PCR pz major olciit

* |E cok sessiz olup sadece kapak ve kalp yetm ile seyredebilir, rutin kapak
histopatolojik incelemesi yapilmali, kapak takilacaklarda riske gore
serolojik testler bakilabilir



