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Sunumda IE tanisi ile ilgili

* Hatirlatma soru ve cevaplari ( Uzlasi raporumuzdan)
* Klinikte karsilastlan glcltklerle ilgili soru ve cevaplar
e Cozum bekleyen sorular ve olasi cevaplari



cLasagna o Endocarditis?

LALEO.COM

e Siklikla kapaklari tutan endokard enfeksiyonu. [

f; d
| * Vejetasyon, septik emboli, stirekli |
bakteriyemi ve immunolojik olaylarin neden
‘ oldugu klinik tablo.
| + Tanimlanma hizi diisiik; Pekcok klinik tabloyu
taklit edebilir ve tanida kullanilan bazi 6nemli
testlere ulagim sikintili g
&
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infektif Endokarditi Akla Getirecek Durumlar

1.

Z.

3.

4.

Atesli bir hastalig: olan hastada yeni gelisen kapak

yvetersizligi

IE egilimi yaratan kardiyak durumu olan hastada baska

bir odagin bulunamadig: atesli hastahk

IE egilimi yaratan kardiyak durumu olan hastada uzun

sureli terleme, kilo kaybi, istahsizlik veya yorgunluk

Atesi olan hastada asagidakilerden herhangi birinin

olmasa:

- [E'ye egilim yaratan kardiyak durum ve yakin gecmiste
bakteriyemiye neden olabilecek islem oykusu

= Yeni inme

= Yeni baslayan konjestif kalp yetmezligi

= Yeni ritim ve ileti bozuklugu

- Vaskuler veya immunolojik fenomen (embolik olaylar,
Roth lekeleri, kiymiks: kanamalar, Janeway lezyonlan,
Osler nodulleri)

= Nedeni bilinmeyen periferik apse (bobrek, dalak, beyin,
vertebra)

Baska bir nedenle aciklanamayan yeni bir emmbolik olay

(Oomegin serebral veya ekstremiteyi ilgilendiren iskemi)

Baska bir nedenle aciklanamayan persistan kan kaltara

pozitifligi

Kateter cekildikten 72 saat sonra da suren persistan

kan kaltara pozitifliginin belirlendigi damar ici kateter

infokaenrnara

Hangi hastalarda IE’den kuskulanacagiz?

’ N

KLINIK KUSKU
KATSAYISININ
YUKSEK,
ARASTIRMA
ESIGININ DUSUK
OLMASI
GEREKIR!!!

\ /




IE egilim yaratan durumlar nelerdir??

* Gecirilmis endokardit

* Kalp kapak hastaligi

e Konjenital kalp hastaligi

* Intrakardiyak yabanci cisim varlig
* Damar ici ilac kullanicisi

* Kronik hemodiyaliz hastalari

 Solid organ ve kok hucre alicilar



IE’de tani icin hangi parametreler
degerlendirilmelidir?

* Klinik bulgular / ‘IE dUstinilmesi gereken klinik ve \

* Laboratuar bulgulari laboratuvar ozelliklerinin iyi bilinmesi; IE
disunulen hastalarda, tanida

kullanilabilecek tim goérintileme ve

* Mikrobiyolojik inceleme mikrobiyoloji ydntemlerinin sonug alinincaya
kadar etkili bir sekilde kullaniimasi

K gereklidir.’ /

e Goruntuleme yontemleri

* Patolojik inceleme




IE taniya yardimci klinik tablo nasildir?

* Devamli bakteriyemiye bagl sistemik bulgular

-Endoka/" B 7

_ Klinik tablo; hastanin yasina, etken m.o.'ya, altta yatan
* Emboli kardiyak hastaliga, yabanci cisim varligina ve diger
komorbiditelere bagh olarak DEGISKENLIK GOSTEREBILIR!

* Surekli

~

D

4

immunolojik olaylar



KLINIK BULGULAR

Table 1. Clinical Signs and Complications of Infective Endocarditis

Sign Patients, %
Fever 86-96
New murmur 48
Worsening of old murmur 20
Hematuria 26
Vascular embolic event 17
Splenomegaly h
Splinter hemorrhages 8
Osler nodes 3
Janeway lesions 5
Roth spots 2
Complication
Stroke 17-20
Nonstroke embolization 23-33
Heart failure 14-33
Intracardiac abscess 14-20
New conduction abnormality 8

Lesiéon de Janeway

Adapted from Murdoch et al' and Selton-Suty et al.2

and soles of the feet

\ |
‘
Nonpainful,‘g\matus )

macules on the palms of the hands

A, Osler nodes (shown on the foot)
present as painful, erythematous
nodules on the tips of the fingers
and toes.

B, Janeway lesions (shown on the
hand) present as nonpainful,
erythematous macules on the palms
of the hands and soles of the feet.

C, Roth spots are hemorrhages
with pale centers that are found on
the retina.



IE tanisinda laboratuar bulgulari nasildir?

* Strekli antijenik uyariya bagli akut faz reaktanlarinda

* Humorol ve htcresel immun yanit uyarilmasina bagli; dolasimda
cesitli antikor ve immun kompleksler, hipergamaglobulunemi, RF,
ANA, ANCA, antifosfolipid antikor ve antikardiyolipin antikor +

* Sepsis ve doku hasarina bagli laktat bazi kan degerlerinde 1, J,
 Kardiyak hasara bagli, NT- pro BNP ve Troponin T*



IE Tanisi icin kullanilan kriterler nelerdir?

* Modifiye Duke Kriterleri
* 2015 ESC Modifikasyonuna gére IE Tani Kriterleri
* Yeni 2019 Uluslararasi CIED Infeksiyon Kriterleri

KESIN IE : 2 majér;1 major 3 mindr;5 mindr
OLASI IE: 1 major 1 minér; 3 mindr



Major Patolojik/Klin yrintiuleme Bulgulari
Kesin Infektif Endokardit Tanis1 Kovdurur

2015 ESC ve Modifiye D-.oriterlerine gore Kesin iE, J

Patolojik olciitler Major Olcutler
« Vejetasyonda, embolize o 1. Infektif endokarditle uyumlu pozitif kan kiltiru
intrakardiyak bir apsede na. |ki ayri kan kultarinde IE ile uyumlu tipik
histopatolojik incelemede  mikroorganizmalarin iremesi (viridans streptokoklar,

veya Streptococcus bovis, HACEK grubu, Staphylococcus
» Histopatolojik incelemed aureus; ya da baska bir odak odak olmamasi kosuluyla,
endokardit gosteren lezy toplumdan edinilmis enterokoklar

Klinik olcutler ya da
e e o b. |E ile uyumlu mikroorganizry g 1Goict i tutulumunun kanitlars
e SHIekl tromeni > 12 saat " a. IE diisiindiiren ekokardiyografi bulgulari*
* 1 major + 3 minor olgiit kulturunde pozitif sonuc¢ ali ™ .$ yog g
veya kiiltiiriiniin hepsindeyada ° Veletasyon . _ S
. 5 mindr Blgiit cogunda (birinci ve son 6rn  * Apse, psodoanevrizma, intrakardiyak fistul
olmasi kosuluyla) pozitif so * Kapak perforasyonu veya anevrizmasi
ya da » Yapay kapakta ortaya cikan yeni kismi ayrisma

c. Coxiella burnetii icin tek sisb. Yapay kapak cevresinde *F-FDG PET/BT de (sadece
| antijenlerine karsi IgG anti  kapagi >3 ay once implante edilmis hastalar icin) veya
SPECT/BT ile birlikte igaretli lIokosit sintigrafisinde
anormal aktivite belirlenmesi

c. Kardiyak BT de kesin paravalvuler lezyonlar




2015 ESC ve Modifiye Duke " Modifiye Duke Kriterlerine
Kriterlerine Gore Minor Gore IE Tanisindan
_ Kriterler p _ UZAKLASTIRIR y
Minor Olciitler' + Bagka bir taninin konulmus olmasi
1. Yatkinlik: IE'ye yatkinlik olusturan kalp hastaligi, VDU olma veya
2. Ates: vucut sicakhiginin >38°C olmasi + <4 giinliik antibiyotik tedavisiyle [E distindiiren
3. Vaskiiler olaylar (sadece goriintiilemeyle saptananlar belirtilerin ortadan kaybolmasi
dahil): major arteriyel embolizm, septik pulmoner veya
infarktlar, mikotik anevrizma, intrakraniyal kanama; + <4 gunluk antibiyotik tedavisi altinda yapilan cerrahi
konjunktival kanamalar ve Janeway lezyonlar girisim veya otopsi sirasinda ¢ikarilan ornekte |E
4. Immiinolojik olaylar: glomertilonefrit, Osler nodiilleri, dusundurecek patolojik kanitlarin olmamasi
Roth lekeleri, romatoid faktor pozitifligi veya
5. Mikrobiyolojik kanitlar: major olcutleri kargilamayan kan + Klinik olctitlerle olasi [E olarak siniflandinlamamasi

kulttrt pozitiflikleri ya da |E ile uyumlu bir mikroorganizmayla
aktif infeksiyonu gosteren serolojik kanitlar



mDK icin gincelleme gerekiyor mu?

* Epidemiyolojik verilere gore?

* Yashlar, immunsupresif hastalarda endokardit tanisi icin esik distren
kriterler eklenebilir mi?

* Enterokokal IE (kaynag belli olan ??) major kriterler arasina??

* KNIE’ lerde, M chimera gibi daha kolay, ulasilabilir érneklem yapmak
(microbial cell free DNA??) mimkin ma?

* Kapak ve kandan yapilan molekuler testler major kriter arasina
alinmali mi?



IE tanisinda mikrobiyolojik tani neden dnemlidir?

 Etken m.o.nin belirlenmesi, taninin konulmasi ve antimikrobik tedavinin
yonlendirilmesi acisindan kritiktir.

* Etken belirlenemeyenlerde mortalite X1.8* (komorbidite-)
* Gelismis ulkelerde %90 etken belirlenebilirken, gelismekte %41-67
* Hospitalizasyonlari sirasinda %17 septik sok gelisebilmekte

Murashita et al. EurJ CardiothoracSurg2004; 26: 1104-1111

Diez-Villanuevalnt P. ] Cardiol 2016; 220: 162-165.
Cuerve et al. Frontiers in Medicine February 2021 | Volume 8



IE mikrobiyolojik tanida kullanilan yéntemler
nelerdir?

e Kultar

Kan kaltari

Kapak doku kulttru

* Seroloji

* Molekuler tani

Kandan, kultdrden, kapakcik dokusundan
Genis spektrumlu, etkene 6zgul PCR

Prob hibridizasyon...



Hangi mikroorganizmalarin KK pozitifligi IE akla

getirmelidir?

e Stafilokoklar (S. aureus, Co N Stafi
e Streptokoklar (viridans streptokok

okoklar, S lugduniensis)
ar, D grubu streptokoklar,

nutrisyonel olarak varyant streptokoklar (NVS), Gemella spp.

* En sik tanimlanan streptokoklar, S.

mitis, S. anginosus, S .bovis (SGG)
* Enterokoklar (siklikla E faecalis)
* Brucella spp
* HACEK grubu

sanguinis, S. bovis, S. mutans, S.

* HACEK dist GNB ve diger bakteriler (Cutibacterium vs....)

e Candida spp



Hangi mikroorganizma KK pozitifligi sonrasi
ekokardiyografi ileri tetkik olarak istenmelidir?

* S. aureus (Baska nedenlerle S. aureus bakteriyemisi olan hastalarin toplamda
%10-12’sinde, altta yatan kapak hastaligi olanlarin ise %50’sinde IE gelisir )

e Odak belirlenememis persistan Uremesi devam eden E. faecalis
* Odagi belli olmayan, persistan Candida spp Gremeleri

Unutmamal ki;

* Kan kiltirinde Uretilen S. mutans suslarindan IE etkeni olanlarin olmayanlara
cl);zin2| ’c11|4/ 1 iken bu oran S. sanguinus icin 3/1, Enterococcus faecalis icin ise
.2'dir.

* S. lugdiniensis bakteriyemisi %6.3-27 IE ile iliskili

Journal of Infection (2017) 74, 179e186



@ ESC European Heart Journal (2019) 40, 3237-3244 CLINICAL RESEARCH

European Society doi:10.1093/eurheartj/ehz327 Valvular heart disease

of Cardiology

Prevalence of infective endocarditis in patients
with positive blood cultures: a Danish
nationwide study

Aims

Methods
and results

Conclusion

Increasing attention has been given to the risk of infective endocarditis (IE) in patients with certain blood stream
infections (BSIs). Previous studies have been conducted on selected patient cohorts, yet unselected data are sparse.
We aimed to investigate the prevalence of IE in BSls with bacteria typically associated with IE.

By crosslinking nationwide registries from 2010 to 2017, we identified patients with BSIs typically associated with
|E: Enterococcus faecalis (E. faecalis), Staphylococcus aureus (S. aureus), Streptococcus spp., and coagulase negative staph-
ylococci (CoNS) and examined the concurrent |E prevalence. A trend test was used to examine temporal changes
in the prevalence of IE. In total 69 021, distributed with 15 350, 16 726, 19 251, and 17 694 BSIs were identified in
the periods of 20102011, 20122013, 2014-2015, and 2016-2017, respectively. Patients with E. faecalis had the
highest prevalence of IE (16.7%) followed by S. aureus (10.1%), Streptococcus spp. (7.3%), and CoNS (1.6%).
Throughout the study period, the prevalence of IE among patients with E. faecalis and Streptococcus spp. increased
significantly (P=0.0005 and P=0.03, respectively). Male patients had a higher prevalence of IE for E. faecalis,
Streptococcus spp., and CoNS compared with females. A significant increase in the prevalence of IE was seen for
E. faecalis, Streptococcus spp., and CoNS with increasing age.

For E. faecalis BSI, 1 in 6 had IE, for S. aureus BSI 1 in 10 had IE, and for Streptococcus spp. 1 in 14 had IE. Our results
suggest that screening for |E seems reasonable in patients with E. faecalis BSI, S. aureus BSI, or Streptococcus spp. BSI.




Circulation

Prevalence of Infective Endocarditis in
Streptococcal Bloodstream Infections Is
Dependent on Streptococcal Species

IE prevalence

@

4 N

En yUksek
endokardit
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Circulation. 2020;142:720-730. DOI: 10.1161/CIRCULATIONAHA.120.046723



Kan kaltiri nelere dikkat edilmeli?
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Kan Kaltdrlerinde inktibasyon stresi uzatilmal
mi?
* Otomatize sistemlerde 5 glinlik inkibasyon HACEK, Candida,

Abiotrophia, Granulicatella gibi NVS icin yeterli

* Kan K. pozitif hastadan, negatiflesinceye kadar 48 saatte kontrol
kiiltlirleri 2 set olarak alinmali!!

* Tek istisna C. acne. (14 giin gerekmekte); 5 gtin sonunda sinyal- siseler
cikolata agara kor pasaj yapiimal..

 Uygun KK alimi ile BCNIE oranlari %30’dan %5 duser.
* Son 10 yilda kalp cerrahisi gecirenlerde M. chimaera unutulmamali!



Kan kultir pozitiflik zamani IE icin gdsterge

olabilir mi ?

European Joumal of Clinical Microbiology & Infectious Diseases (2021) 40:1657-1664
https://doi.0rg/10,1007/510096-021-04210-9

ORIGINAL ARTICLE

i@

Short time to blood culture positivity in Enterococcus faecalis
infective endocarditis

Clinical Microbiology and Infection 25 (2019) 481488
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Original article

Time to blood culture positivity: An independent predictor of infective
endocarditis and mortality in patients with Staphylococcus aureus
bacteraemia

Abstract

Time to blood culture positivity (TTP) is an indirect measure of bactenial concentration in blood. A short TTP has been linked to
the presence of infective endocarditis (IE) and to poor prognosis in Staphylococcus aureus bacteremia. We analyze factors
influencing TTP in bacteremia with Enterococcus faecalis. This retrospective observational study of medical records included
adults diagnosed with monomicrobial E. faecalis bacteremia between 2015 and 2018 in the Skane region (Sweden). For each
episode, the shortest TTP was recorded. Median TTP was compared between patients grouped based on age, sex, comorbidity,
site of acquisition, and focus of infection. Using a dichotomized TTP (shorter or longer than 12 h), a multivaniable logistic
regression for factors associated to TTP was performed. The association between TTP and IE or mortality was evaluated. Three
hundred sixty-seven episodes with monomicrobial E. faecalis bacteremia with the corresponding TTP were identified. Median
TTP for the entire cohort was 11.6 (IQR 9.9-14.1) hand a significantly shorter TTP was noted for episodes which represented IE
(n=55,94 (IQR 6.4-10.6) h). Only IE remained associated with a short TTP (< 12 h) in binary logistic regression analysis.
Factors associated with IE were investigated and TTP was associated with IE also when adjusted for age, gender, comorbidity,
and nosocomial acquisition. There was no association between TTP and mortality. A low TTP isassociated with IE in E. faecalis
bacteremia and could be used as a help in determining the need for echocardiography in patients with this condition.

" el Gpi Vg S — FRONEE 2 W ; o

ABSTRACT

Objectives: Time to blood culture positivity (TTP), a routinely available parameter in automated blood
culture systems, may be a proxy for infectious burden in patients with bloodstream infections. We aimed
to study the association between TTP and infective endocarditis (IE), or death, in patients with Staphy-
lococcus aureus bacteraemia.

Methods: VIRSTA is a multicentre prospective cohort study that included all adult patients with S. aureus
bacteraemia in eight university hospitals in France (2009-2011). We analysed data from four centres
which collected data on TTP. Regression models were used to study the association between TTP and
definite IE (Duke-Li criteria), and 30 day-mortality.

Results: We included 587 patients with S. aureus bacteraemia: mean age was 65.3 + 16.3 years, 420 out of
587 patients (71.6%) were male, 121 out of 587 (20.6%) died, and 42 out of 587 (7.2%) had definite IE.
Median TTP of first positive blood culture was 13.7 h (interquartile range 9.9-18). On multivariate
analysis, 30-day mortality was associated with TTP <13.7 h (74/295 (25.1%) vs. 47/292 (16.1%), p 0.02), as
well as old age, McCabe score, methicillin resistance, stroke, pneumonia, and C-reactive protein. TTP was
also independently associated with IE, but with a U-shape curve: IE was more common in the first (TTP
<10 h, 17/148, 11.5%), and the last (TTP >18 h, 8/146, 5.5%) quartiles of TTP, p 0.002.

Conclusions: TTP provides reliable information in patients with S. aureus bacteraemia, on the risk of IE,
and prognosis, with short TTP being an independent predictor of death. These data, readily available at
no cost, may be used to identify patients who require specific attention. S. Siméon, Clin Microbiol Infect

- 2014:25:481




Kan kultir pozitiflik zamani IE icin gdsterge

olabilir mi ?

1SSN:0714-3425 | SThe Author 2622, Pebished by Soecad Espatols de Cuamictenpl, This actice 1 ditrhuted ueder the ermsof the Cralive Commins

Atirituton-Nonommerial 40 Intematioeal (0 Br-AC LOShitpsffveathecommensory/eessesby-refd o).
Official journal

Table 7 Representation of the heterogeneity of results and methodology of a selection of recent
studies on the usefulness of time to blood culture positivity as a predictor of severity.
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Unresolved issues in the epidemiology and
diagnosis of bacteremia: an opinion paper

Rev Esp Quimioter 2022;35(6): 519-537

Reference Country Type of study Result Comment
Hseh[131]  Multinational ~ Meta-analysis A short TTP was associated with higher - Notable biases, presence of heterogeneity, mixing of
martality and septic shock in some bacterial pediatnc and adult populations, important confounding
species, but not in Candida spp. factors not assessed, meta-fegression anaysis not significant.

Hamilton [138] United

Kingdom
Sméon[143],  France
Kim {139 Carade
Okberg 144 Sweden

Prospective multicenter
cohort study.

Prospecive mutcenter
cohort study.

Retrospective study

Retspect
observational study

TTP not associated with mortality exceptin - More methodological soundness than most studies (includes
Condida spp. {elevated TP and possibly in time to incubation).
streptococct - Limitations: does not assess time to effective treatment,
small samples in some groups.
Ashart TTP i refated to mortality andto - Some limitations: small sample, blood culture systems used,
the presence of endocardifis in S. aureus does not analyze blood culture volume.
bacteremia.

Elevated TTP is associated with mortalityin - Some limitations: retrospective, does not have detailed

S. aureus bacteremia. clinical information, does not anaiyze foci of infection, does
not analyze antibiotic treatment.
No association was observed between - Same fimitations: retrospective study, transesaphageal
TTP with martality or the presence of echocardiogram not performed in all patients, does not

endocarditis in £, foecalis bacteremia, include patients under treatment, does not analyze blood
cufture volume,



Tek kan kaltar negatifligi yeterli midir?

Open Forum Infectious Diseases

AIDSA (T
Infectious Diseasces Sociery of America  hiv midicme assocuation

Intermittent Negative Blood Cultures in Staphylococcus
aureus Bacteremia; a Retrospective Study of 1071 Episodes

Infection {2019) 47:1047-1053
https://doi.org/10.1007/515010-018-01330-w

BRIEF REPORT "j

Crnoi for
upamten. |

Is a single set of negative blood cultures sufficient to ensure clearance
of bloodstream infection in patients with Staphylococcus aureus
bacteremia? The skip phenomenon

Background. Recommended management of Staphylococcus aureus bacteremia (SAB) includes follow-up blood culture sets
(BCs) to determine the duration of bacteremia. Duration of bacteremia is an important prognostic factor in SAB, and follow-up
BCs have a critical role in differentiation of uncomplicated and complicated SAB. However, intermittent negative BCs occur in SAB.
Clinical guidelines for SAB management do not specify an approach to follow-up BCs' collection or define the number of negative
BCs required to demonstrate resolution of bacteremia. This study assessed the frequency of intermittent negative BCs in SAB and
used these findings to formulate a recommendation for collection of follow-up BCs.

Methods. This retrospective study reviewed 1071 episodes of SAB. Clinical and microbiological data including the duration of
bacteremia and the occurrence of intermittent negative BCs (those preceded and followed by positive cultures) were considered.

Results. Intermittent bacteremia accurred in 13% (140/1071) of episodes. A single negative BC on days 1-3 had a predictive
value of 87%-93% for resolution of bacteremia, although this was improved if all BCs collected within the same day were considered.

Conclusions. ~Intermittent negative BCs are common in SAB. Given this, we would not recommend accepting a single negative
BC as demonstrating resolution of the bacteremia. This is particularly important if a patient is to be classified as having uncompli-
cated SAB.

Abstract

Background The most recent version of the Infectious Diseases Society of America guidelines for the treatment of methicil-
lin-resistant Staphylococcus aureus infections states that a single set of negative blood cultures is sufficient to demonstrate
clearance of bacteremia. However, . aureus might exhibit fuctuating blood culture positivity,labeled as “the skip phenom-
enon’, Qur objectives were to determine the prevalence of the skip phenomenon ina cohort of hospitalized patients with S.
aureus bcteremia and to determine the associated clinical variables.

Methods We conducted a nested case~control study, using a previous cohart of 757 adult inpatients between July 2006 and
June 2011 with > 3 days of §. aureus bacteremia. Esch case of . aureus bacteremia with the skip phenomenon was matched
to 2to4 controls based on age, gender, and duration of bacteremia. The association of clinical characteristics with the skip
phenomenon was analyzed via conditional logistic regression.

Results Of the 757 patients in the cohort, 20 (47%) had the skip phenomenan. 26 (90%) patients in the cases group were male.
The median age was 69.4 years (interquartile range [IQR] 38.7 to 80.3). Although an attempt to match for the duration of
bacteremia was done, there was a statistically longer duration in patients with cases as compared fo that in controls (median
(IQR], 10{7-12] days, vs 8 [6-10] days; P = 0.013). Accordingly, duration of bacteremia was adjusted for in regression
models. Notably, 26 (90%) ptients in the case roup were receiving chronic immunosuppressive therapy, as compared to
69 (79%) patients in the control group (P = 0.427).

Concluslon Our findings prompt consideration of a practice chance to obtain serial negative blood cultures to ensure clear-
ance of bacteremia among patients with 5. aureus bacteremia.

/ lyi planlanmis \

calismalara
ihtiyac olmakla
birlikte ??7?

Kontrol kan
kilturlerinin 48

olarak alinmasi
gereklidir.

Uzlasi raporu

(&

saatte bir ve 2 set

/




Kan kultari negatif IE tanisinda hangi
mikrobiyolojik ydntemler kullantlir?

3 Onemli neden
1. Oncesinde AB kullanimi

2. Zor ureyen bakteri

3. Hucre ici yerlesen ve kulturlerde Gretilemeyen bakteri (M. chimaera,
Bartonella, T whipplei)

Ek inktibasyon ve pasajlarla da tireme saptanmayan olgular BCNIE olarak
degerlendirilmelidir. Bu hastalarda, hem séz konusu tiretilemeyen etkenlere
yonelik olarak yapilacak serolojik testler, hem de 6zellikle daha énce antibiyotik
kullanmis hastalar icin olmak lizere, degerlendirmeye molekiiler testlerle
devam edilmelidir



IE tanisinda serolojik testler hangi m.o. Icin
kullaniimaktadir?

IFA testi ile Ig G sinif antikorlar

* Brucella spp ( 1/160; Negatifse Coombs ya da Brucellacapt>1/320)
 C. burnetti ( faz | Ag yonelik >1/800)

* B. henselae ( Bartonella spp >1/800)

* B. quintana

* . pneumophilia (1/216)

* Chlamydia spp (1/512)
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Microbial Cell-Free IDINA Identifies Etiology of
Bloodstream Infections, Persists Longer Than
Conventional Blood Cultures, and Its Duration of

D etection Is Associated With Metastatic Infection in
Patients With Staphylococcus aureus and Gram-Negative
Bacteremia

Background. Microbial cell-free DNA (mcfDNA) sequencing of plasma can identify the presence of a pathogen in a host. In this
study, we evaluated the duration of pathogen detection by mcfDNA sequencing vs conventional blood culture in patients with bacteremia.

Methods. Blood samples from patients with culture-confirmed bloodstream infection were collected within 24 hours of the
index positive blood culture and 48 to 72 hours thereafter. mcfDNA was extracted from plasma, and next-generation sequencing was
applied. Reads were aligned against a curated pathogen database. Statistical significance was defined with Bonferroni adjustment for
multiple comparisons (P < .0033).

Results. A total of 175 patients with Staphylococcus aureus bacteremia (n =66), gram-negative bacteremia (n=74), or
noninfected controls (n = 35) were enrolled. The overall sensitivity of mcfDNA sequencing compared with index blood culture was
89.3% (125 of 140), and the specificity was 74.3%. Among patients with bacteremia, pathogen-specific mcfDNA remained detect-
able for significantly longer than conventional blood cultures (median 15 days vs 2 days; P < .0001). Each additional day of mcfDNA
detection significantly increased the odds of metastatic infection (odds ratio, 2.89; 95% confidence interval, 1.53-5.46; P = .0011).

Conclusions. Pathogen mcfDNA identified the bacterial etiology of bloodstream infection for a significantly longer interval
than conventional cultures, and its duration of detection was associated with increased risk for metastatic infection. mcfDNA could
play a role in the diagnosis of partially treated endovascular infections.
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Kiiltiir negatif iE’de bir
secenek olabilir mi?

N

4




Kapak incelemesi nasil olmalidir?

* Histopatolojik
* Mikrobiyolojik —Kultur

* Mikrobiyolojik- Molekuler



Kapak kultird ma kan kalttra pozitifligi mi?
Hangisinin pozitifligi daha kiymetlidir?

* %6-26’sinda pozitif, kontaminasyon oranlari cok yiksek (%28-36)
Duyarlilik (%8-33) ve ozgulligu (%56-94) dusik
* Endokardit disi vakalarda kapak kiiltiri ONERILMEZ!

e Kan kultird ile uyumsuz sonuclarda KAN KULTURU sonuclari dikkate
alinmali!



Kapak Kulttrud icin ameliyathanede neler
planlanmali?

3 tane steril vidali kapakli plastik kapak ayarlanmali.

* Kapak ya da embeloktomi gibi operasyon materyalleri

* Kan ve kapak kulturinde Greyen m,o tur duzeyinde tanimlanmali!
 Gram boyama, kultlr ve histopatolojik inceleme

» DDX arasinda IE olmayan hastalarda kapak kultiiri ®nerilmez!

* Makroskopik inceleme-doku homojenizatori gram-giemsa boyama- kanli,
katl ve sivi by’de aerop ve anaerob ekim yapilmali; 7 glin inkiibasyon

 Klasik tanimlamanin yanisira direk koloniden MALDI-TOF, 16 SrRNA
dizileme

* M.o.’nin MIC belirlenmeli!
 Suslar ek inceleme ve rekirrens icin 1 yil sure ile saklanmali!



Molekuler Testler hangileri olmali?

e Kan ve kapakta
* Genis kapsamli PCR ve patojene 6zgu gercek zamanli PCR

* Ozgil bir klinik siphe olmadiginda tim bakterilerde bulunabilen
16SrRNA, 23SrRNA, rpoB hedefleyen primerlerin kullanildigi genis
kapsamli PCR

* Etken ongoruilebiliyorsa, patojene 6zgu gercek zamanli PCR testleri

* AB almis KK(-) hastalarda, tam kandan multiplex PCR( SetptiFast,
SepsiTest..)

* AB(-)+ KK(-) + kapakta 16SrRNA gen analizi ve T whipplei icin PCR



IE’”de Etkene Yénelik Mikrobiyolojik incelemede Algoritma Nasil

Olmal?
Infektif endokardit kuskusu
- [ EDTA'N tupe veya
Kan kiiltiiri* Isolator’™™ {Aptne  |—p| Bartonella spp. kultara*
Kan kltird pozitif \’ Kan kdltdrd negatif
1. Direkt Gram boyamasi Yapay kapaksa /
2. K?nll agara pasaj ) mikobakteriler igin Kanda genis
3. Sigeden MALDI-TOF ile tanimlama kan kilirit PCR! Serolojiler’
v v 3
1, 2 ve 3'0 yapabilen hastanede 1 ve 2'yi yapabilen hastanede Negatif
b2 v &
MALDI-TOF ile siseden =
tan|m||am$z;$ Kanh agarda Ureme var' Kanli agarda iireme yok Pozitif
I : —
‘L . Staphylococcus aureus ile Mikr_osl_copide Gram-pozitif Ozgill PCR?
Kanli agarda MALDI-TOF ile «— satelit Gireme & zincir yapmisg koklar:
dreme var' veya konvansiyonel Piridoksal diskiyle Gireme Abiotrophia spp.? v
¢ yOntemlierle Granucitella spp.? ANA
tanimlama 4— Cikolata agarina pasaj ' , s ;
x| & 8 Mikroskopide Gram-negatif Antifosfolipid antikor
Duyarlilik testi** ve %5-10 CO,'li ortamda | 4 kokobasiller: Anti-pork antikoru
inkiibasyon HACEK?
Brucelia spp.''?




IE tanisinda histopatolojik yontemlerde algoritma

nasildir?
e Altin standart

» KK pozitif hastalarda aktivasyonu; KK negatif olgulard

Infektif endokarditli hastadan cikarilmus kalp kapag

| L isive kiiltard Kapagin histopa

(Molekuler testler, sadece kan kulturu
bulgulara gore asagida veri

I Ty

At hillamasyn Laloorganians Kronik inflamasyon ve makrofajlarin baskin |m_‘|amasyor] veya
olmasi mikroorganizma olmamasi
v + v
16s rRNA geni igin PAS-D histopatolojik boyama' kst d
PCR/dizileme Tropheryma whipplei PCR b doniart afagtis
| |
Pozitif Negatif Pozitif Negatif
i 2
Coxiella burnetii PCR 16S rRNA geni igin PCR/dizileme

Coxiella burnetii PCR
Bartonella spp. PCR
Diger mikroorganizmalar igin ozgul PCR*

Bartonella spp. PCR
Tropheryma whipplei PCR
Diger mikroorganizmalar i¢cin ozgul PCR?




IE tanisinda kullanilan goérintileme
vontemleri nelerdir?

* Ekokardiyografi

-TTE

-TOE

* Cok kesitli bilgisayarli tomografi
* Serebral/ Kardiyak MRI

* PET/BT

e Lokosit Isaretli sintigrafi



Ekokardiyografi kimlere yapilr
TOE gerekmeyen IE hangisidi

 TTE; IE stphesi olan tim hastalar,

* TOE; TTE'de goriinti kalitesi koti olan, klinik olarak
negatif oldugu, yapay kapagi veya kardiyak cihazi o
distnulen hastalarda,

TTE’si pozitif olan, sag kalp IE’li ve negatif TTE sonrasi IE kuskusu olmayan hastalar
disinda tiim IE diisiintilen hastalarda TOE yapilmalidir.

Infektif endokardit kuskusu

- - -
Yapay Tanisal Pozitif Negatif
kapak veya olmayan TTE e
kardiyak TTE ¢ ,L
cihaz - -
Klinik olarak Klinik olarak
IE kuskusu IE kuskusu
/ ylksek y iksek
= olanlarda olmayanlarda
TOE L
Ek inceleme
gerekmez

Major olgut olarak kabul edilen ekokardiyografik bulgular: [1] vejetasyon, [2] apse,

psddoanevrizma veya intrakardiyak fistll, [3] kapakta anevrizma ve perforasyon, [4]

yapay kapakta yeni kismi ayrisma varligi, [5] ekokardiyografik olarak belirlenmis, yeni
veya belirgin olarak artis gosteren bir kapak yetersizliginin ortaya ¢cikmasi




Ekokardiyografi ile tani konamaz ise ne
yvapilmali?

* |E olgularinin yaklasik %15’inde, intrakardiyak yabanci cismi olan hastalarin ise
%30’unda ne TTE ne de TOE ile sonug alinamayabilir.

* Dogal kapak endokarditlerinde kardiyak BT,

* Yapay kapak endokarditlerinde ise kapak ameliyatindan sonraki ilk 1-3 ayda
kardiyak BT ve SPECT/BT ile birlikte isaretli I0kosit sintigrafisi,

* 3 aydan uzun siire gecmis ise, kardiyak BT ve PET/ BT yapilmasi dncelikle
distunulmelidir.



Cok kesitli bilgisayarl tomografi

. TOE ile karsilastirildiginda, dogal kapaktaki duyarhhigi %97, 6zgullugi %88, yapay
kapaktaki duyarhligi %93’tur. Standard tani yontemleriyle birlikte kullanildiginda
ise CK-BT’nin duyarlihgr %100, 6zgulligu %91'dir

 CK-BT, IE’nin perivalviler yayllimin gosterilmesinde TOE’ye daha Ustlinken,
vejetasyonlarin gosterilmesinde TOE'ye gore daha az dogruluk oranlarina sahiptir.

* CK-BT, psodoanevrizma, apse, fistul anatomisi ve perivalviler yayilim hakkinda
daha ayrintili bilgi verebilir .

* Yapay kapak varliginda TOE ile endokardin gorilmesi zorlasabilir; bu durumda
metalik artefaktlara karsin CK-BT daha iyi gortinti saglayabilir



Tek foton emisyon tomografisi/bilgisayarl
tomografiyle birlikte isaretli |6kosit sintigrafisi:

« Kapak ameliyatinin ilk 1-3 ayinda IE gelismis yapay kapak endokarditlerinde

* |E belirlemedeki 6zgulligu yiksek olmakla birlikte, duyarliliginin diisiik olmasi en
onemli zayifligidir.



Ne zaman PET CT?

. |E tanisi net olarak ortaya konulamayan kardiyak cihazli hastalar,
* Nedeni bilinmeyen ates veya bakteriyemi bulunan kardiyak cihazli hastalar,

 Klinik olarak IE tanisi olasihig yuksek olan ancak ekokardiyografi ve/veya kan
kultirinde tani konulamayan hastalar,

Infeksiyon yayginliginin arastiriimasi, olasi embolizasyon odaklarinin saptanmasi,
antibiyotik tedavisine yanitin degerlendirilmesi

Dodal kapak IE’sinde PET/BT ve isaretli I6kosit sintigrafisiyle yapilan calismalarda
duyarlilk diistktiir (%6-14).



Nativ kapakta PET/BT’nin yeri nedir ?

 Dogal kapak IE’sinde PET/BT ve isaretli [6kosit sintigrafisiyle duyarhlik dustktir
(%6-14).

* Bu nedenle niikleer tip yontemleri dncelikli degildir. Ancak 6zellikle PET/BT’nin
metastatik infeksiyonu, gizli infeksiyon odaklarini ve septik embolizasyonu
gostermedeki Usttinligl nedeniyle tani basamaklarinda yer almasi 6nerilir.

* Dogal kapakli olgulardaki potansiyel infeksiyon odaklarinin varligi, PET/BT ile %15-
32 oraninda daha fazla ortaya konabilir.

* PET/BT bu hastalarin %35’inde tedavi degisikligine neden olabilmektedir.

Simsek-Yavuz S et al. infektif Endokardit Ulusal Uzlasi Raporu

Klimik Derg. 2019; 32(Suppl. 1): 2-116



'SE_.FDG PET/CT improves diagnostic certainty
in native and prosthetic valve Infective
Endocarditis over the modified Duke Criteria

Background. International guidance recognizes the shortcomings of the modified Duke
Criteria (mDC) in diagnosing infective endocarditis (IE) when transoesophageal echocardiog-
raphy (TOE) is equivocal. "F-FDG PET/CT (PET) has proven benefit in prosthetic valve
endocarditis (PVE), but is restricted to extracardiac manifestations in native disease (NVE). We
investigated the incremental benefit of PET over the mDC in NVE.

Methods. Dual-center retrospective study (2010-2018) of patients undergoing myocardial
suppression PET for NVE and PVE. Cases were classified by mDC pre- and post-PET, and
evaluated against discharge diagnosis. Receiver Operating Characteristic (ROC) analysis and
net reclassification index (NRI) assessed diagnostic performance. Valve standardized uptake
value (SUV) was recorded.

Results. 69/88 PET studies were evaluated across 668 patients. At discharge, 20/32 had
confirmed NVE, 22/37 PVE, and 19/69 patients required surgery. PET accurately re-classified
patients from possible, to definite or rejected (NRI: NVE 0.89;: PVE 0.90)., with significant
incremental benefit in both NVE (AUC 0.883 vs 0.750) and PVE (0.877 vs 0.633). Sensitivity and
specificity were 75% and 92% in NVE; 87% and 86% in PV E. Duration of antibiotics and C-
reactive Protein level did not impact performance. No diagnostic SUV cut-off was identified.

Conclusion. PET improves diagnostic certainty when combined with mDC in NVE and
PVE. (J Nucl Cardiol 2022:29:2119-28.)

Native valve endocarditis Prosthetic valve endocarditis
Discharge Discharge
Pre-PET Post-PET diagnosis Pre-PET Post-PET diagnosis
Modified Duke Criteria
Definite 14 16 20 14 21 22
Possible 12 y .2 - 19 3 -
Rejected 6 14 12 4 i3 15
Net Reclassification Index
Overall 0.89 0.90
Positive 0.44 0.50
Negative 0.45 0.40




IE Tanisinda Gorintileme Yontemler;i

Dogal Kapag Olan Hastada intrakardiyak Yabanc: Cismi Olan Hastada
Infektif Endokardit Kuskusu Infektif Endokardit Kuskusu
L TTE" _ i [ TTE" _ 1
— TOE yagulamvor Klinik kusku sz —o TOE yapulamyor
- veya sol -
TOE] «+——— s7guniginde | Yemoren., [0E] +— 57 goniinde —
Pozlitif N if LE - 1 P vi if N if T ; 1
t anssa oz iti agat ansa
? it degil
l d? . l + et =
“PET/ET: 4‘@» PEI/BT S @
Kardivak BT > Kardiyak BT
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e
» |Kardiyak BT |
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3 : Ewvet
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Imaging Modality Strengths Limitations
Widely available, first-line modality, safe withno COPerator and patient dependent on imaging
i SN 2 windows, creates artifacts, lower sensitivity than
Transthoracic radiation exposure, portable, high temporal e e s
2 A - more advanced modalities in identifying most
echocardiography resolution, assesses hemodynamics, valve 5ad . : .
. 5 endocarditis features including small vegetations,
function, endocarditis features, and > S A
3 periannular complications, prosthetic valve, and
chamber function. 3 2
device-related endocarditis.
Portable, higher sensitivity than TTE for most Invasive imaging modality, may still have artifact
Transesophageal endocarditis features, preferred modality for and lower sensitivity for some prosthetic valves
echocardiography vegetations, valve perforation, prosthetic valve and cardiac devices, avoid in contraindications such
(TEE) dehiscence and paravalvular leak, identifies as prior gastroesophageal disease and surgery,
fistula, high spatial and temporal resolution. active bleeding, patient intolerance.
Short study, excellent for detection of Non-portable, lower sensitivity than
perivalvular complications (pseudoaneurysm, echocardiography for smaller vegetations,
abscess, and fistula) in all types of endocarditis, perforations, and paravalvular leaks. Inferior
Cardiac CT can also identify other endocarditis features, temporal resolution to echocardiography, radiation
detect extracardiac complications, high spatial exposure, iodinated contrast administration (avoid
resolution, use for pre-operative workup, and in chronic renal impairment, especially when
assesses coronaries and major vessels. creatinine clearance below 30).
Can 1d.en hfy endocaidxh.s cor.nphcah e Long study, non-portable, can cause claustrophobia,
. ’ scenarios, such as using its high sensitivity for 3 :
Cardiac Magnetic : cost, non-compatible devices, lower temporal
cerebral lesions. Reference standard for chamber - 2
Resonance ’ : A resolution than echocardiography, only for stable
quantsfeation and can also guantily yalve atients who can lie flat and follow instructions.
disease and shunts (such as for fistula). P
18R fluorodeoxyghucose Non—portfalf;le, low sen.smwt).r fo:.- natx.ve valvg .
i+ e st endocarditis, no functional cine imaging, radiation
i ronhen/ussxon t(:d Improved sensitivity for prosthetic valve and exposure, special pre-test preparation, cost,
. S g e device-related endocarditis in some scenarios.

tomography (PF-FDG
PET/CT)

false-positive results within 3 months after cardiac
surgery, false-negative results in patients treated
with antimicrobials.

Life 2023, 13, 639. https://doi.org/10.3390/life13030639



MSS harici embolik olaylari incelemek igin
rutin tUm vicut taramasi gerekir mi?

* MSS disindaki embolik olaylarin goriintileme yontemleri ile rutin olarak
arastirilmasi 6nerilmemektedir.

e Dalak, bobrek vs bu gibi gortintilemelerin sadece belirti veya bulgu olmasi
halinde yapilmasi gerekmektedir.

( USG; ates devam eden hastalarda ek o6lclt icin)

* Ancak dzellikle dalak apsesi ve infarktlarinin ayirici tanisinda USG’nin BT'den daha
az duyarli oldugu bilinmeli ve dalakta USG ile lezyon belirlenen hastalarda
mumkuinse BT cekilerek apse mi infarkt mi oldugu ayirt edilmelidir



90

e /ife

Review

Contemporary Review of Multi-Modality Cardiac Imaging
Evaluation of Infective Endocarditis

Mandatory initial tests for all

Suspected IE

Clinical evaluation: history (including risk factors)
and physical examination

» Laboratory tests (including multiple blood cultures)

+ ECG
» Chest radiography

* Positive TTE with Definite IE

* Inconclusive TTE

/

Definitive

* Negative TTE but ongoing
moderate to high IE suspicion

TTE

* Inconclusive TEE

IE * Negative TEE but ongoing

L3

* Implement |E treatment

= CT - consider for pre-operative
or extra cardiac evaluation

* MRI - consider for brain imaging

Definitive

]

IE

moderate to high IE suspicion

S

« Tests for symptomatic complications
* TTE
» Utilize Modified Duke creiteria

\

* Negative TTE and low
|E suspicion

\

Negalive . No further testing, especially if well

\

Clinical deterioration or persistent
bacteremia with ongoing IE suspicion
¥

Repeat TTE+/- TEE considered

» CT - consider for IE and all /
—— |E complications assessment
* PET - consider for prosthetic
valve or device IE assessment

Inconclusive CT or
PET with ongoing
IE suspici
SUSPICION ) ife 2023, 13, 639. https://doi.org/10.3390/life 13030639



Bakteri spesifik skorlama sistemleri gergekten
‘EKO/SUZ’ IE tanisini koymakta etkin mi?



Chamat-Hedemand et ol BMC Infectious Diseases  (2021) 21:689

https://doiorg/10.1186/512879-021-06391-2 BMC |nfed]0US Diseases

RESEARCH Open Access

Proposal for the use of echocardiography
in bloodstream infections due to different
streptococcal species

*Echocardiograpby is sot initially recossmendad ualess there 1 2 stroog clmscal suspicion of endocarditis wuch as persistent o¢ recurrent bacternemia,
| IARITUS PRanOmEssd (8. ambOUC £venl) &F 3igns OF seuts hayr Allure.

Rg. 3 tchocardiography of stepincocca bloadsyaam infections The figure shows a Sowchan for the proposed wse of echocardography in
fatenE with streptococca bloodstream infactions, based on sreptocaccal spedies, number of podtive blood cdtus tottles, and presence of 3

#k aoroe [, infeciive endocarditis; TOE, transoesaphage d echocadiography; TTE, vansthoradic echocardioga iy




The NOVA Score: A Proposal to Reduce the Need
for Transesophageal Echocardiography in
Patients With Enterococcal Bacteremia

Background.  Frequency of enterococcal bloodstream infection (E-BSI) is increasing, and the number of episodes
complicated by infective endocarditis (IE) varies. Performing transesophageal echocardiography (TEE) in all patients

with E-BST is costly and time-consuming, Our objectives were to identify patients with E-BSI who are at very low risk

of enterococcal IE (and therefore do not require TEE) and to compare the outcome of E-BSI in patients with/without Table 4. Score for Assessing the Risk of Infective Endocarditis
[E. i . . .
Methods. Between September 2003 and October 2012, we performed a prospective cohort study (all patients in Patients With Enterococcal Bloodstream Infections
with E-BSI) and a case-control study ( patients with/without enterococcal IE) in our center.
Results. We detected 1515 patients with E-BSI and 65 with enterococcal IE (4.29% of all episodes of E-BSL, 16.7% Odds Ratio (95%
of patients with E-BSI who underwent transthoracic echocardiography, and 35.5% of all patients with E-BSI who un- - .
derwent TEE). We developed a bedside predictive score for enterococcal IE—Number of positive blood cultures, Origin yerebie Foints. Configencs nterval
of the bacteremia, previous Valve disease, Auscultation of heart murmur (NOVA) score—based on the following var- Number of positive blood cultures (N) 5 99 (2.2-40.6)
iables: Number of positive blood cultures (3/3 blood cultures or the majority if more than 3), 5 points; unknown Origin Unknown origin of bacteremia (O) 4 77 (2.5-23.8)
of bacteremia, 4 points; prior heart Valve disease, 2 points; Auscultation of a heart murmur, 1 point (receiver operating ; :
characteristic = 0.83). The best cutoff corresponded to a score >4 (sensitivity, 100%; specificity, 29%). A score <4 points Prior valve disease (V) 2 37(1.6-87)
suggested a very low risk for enterococcal IE and that TEE could be obviated. Auscultation of a heart murmur (A) 1 18(.77-4.3)
Conclusions. Enterococcal IE may be more frequent than generally thought. Depending on local prevalence of Total 12

endocarditis, application of the NOVA score may safely obviate echocardiography in 14%-27% of patients with E-BSL.

CID 2015:60 (15 February) ¢ Bouza et al



Skorlama sistemleri IE tanisi icin destekleyici
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The DENOVA score efficiently identifies patients with monomicrobial
Enterococcus faecalis bacteremia where echocardiography
is not necessary

Table2 Variables of the DENOVA score, each giving | point, and
their association with IE in multivariate analyses

Odds ratio (95% CI)  pvalee

Duration of symptoms> 7 days 9.7 (3.6-26) <0.001
Embolization 50 (6.2-400) <0.001
Number of positive cultures> 2 6.8 (1.5-32) 0.01
Origin of infection unknown 7.3 (2.0-26) 0.003
Valve disease 1.7 (0.57-4.9) 0.35

Auscultation of murmur 13 (4.7-36) <0.001

Abstract

Objectives Enterococcal bacteremia can be complicated by infective endocarditis (IE) and when suspected, transesophageal
echocardiography (TEE) should be performed. The previously published NOVA score can identify patients with enterococcal
bacteremia at risk for IE and we aimed to improve the score.

Methods Factors associated with IE were studied retrospectively in a population-based cohort of patients with monomicro-
bial Enterococcus faecalis bacteremia (MEFsB). Factors associated with IE in multivariable analysis were included in a new
score system which was compared to the NOVA score and validated in a cohort of patients with MEFsB from another region.
Results Among 397 episodes of MEFsB, 44 episodes with IE were compared to those without IE. Long Duration of symp-
toms (> 7 days) and Embolization were associated with IE in the multivariate analysis and hence were added to the NOVA
variables (Number of positive cultures, Origin of infection unknown, Valve disease, and Auscultation of murmur) to generate
a novel score; DENOVA. The area under the curve in ROC analyses was higher for DENOVA (0.95) compared to NOVA
(0.91) (p=0.001). With a cutoff at > 3 positive variables the DENOVA score has a sensitivity of 100% and specificity of
83% which is superior to the NOVA score (specificity 29%). The DENOVA score was applied to the validation cohort (26 IE
episodes and 256 non-IE episodes) and the resulting sensitivity was 100% and the specificity was 85% compared to 35%
for NOVA.

Conclusions The DENOVA score is a useful tool to identify patients with MEFsB where TEE is not needed.
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External validation of the HANDOC score — high
sensitivity to identify patients with non-beta-
haemolytic streptococcal endocarditis

hitps//doi.org/10.1080/23744235.2019.1679388
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ABSTRACT

Background: Invasive infections with non-beta-haemolytic streptococci (NBHS) is quite common and presents the clinicians
with difficulties regarding which patients are at risk for infective endocarditis (IE). The HANDOC score was developed to
identify patients with NBHS bacteraemia who are at low risk of IE. This study was conducted to validate HANDOC in an
external cohort.

Methods: Patients with NBHS in blood cultures between March and September 2016 in a Danish centre were included as
part of an on-going study. Patient characteristics were collected to classify bacteria according to Dukés criteria and the
components of the HANDOC score were collected retrospectively from the patients’ medical records.

Results: 68 patients were included in the cohort, of which 16 fulfilled Dukés criteria for IE. All patients with IE (16 of 16)
had a HANDOC score above the predefined cut-off. Cases of IE were found in patients with. Streptococcus mitis,
Streptococcus bovis, Streptococcus mutans, Streptococcus anginosus, and Streptococcus sanguinis group streptococci. The
HANDOC score thus had a sensitivity of 100% and a spedificity of 62% in this cohort.

Conclusions: HANDOC has a sensitivity of 100% and a relatively high specificity (62%) also in a prospectively enrolled
cohort of patients from another country than its origin. This indicates that HANDOC can be implemented in clinical prac-
tice to identify patients with a low risk of E in whom echocardiography can be omitted.
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Table 1. Components of the HANDOC-score [6].

S. sanquin group
S. anginosus group —
S. mits group
S. salivarius group
Number of positive blood cultures > 2
Duration of symptoms > 7 days
Only one species in blood cultures
Community acquired infection

Variable Components of score Points given or subtracted
Heart murmur or valvular disease 1
Retiology S. bovis group 1

S. mutans group

1
1
1
0
0
1
1
1
1

Background. Non-B-hemolytic streptococci (NBHS) can cause infective endocarditis (IE). Echocardiography is used to diag-
nose IE, but it is not known which patients with NBHS bacteremia should undergo echocardiography.

Method. Medical records of patients with NBHS bacteremia in southern Sweden from 2012 to 2014 were studied retrospectively.
The patients were divided into 2 cohorts. In the first, correlations between the reported data and IE were studied. These variables
were used to construct the HANDOC score, which was then validated in the second cohort.

Results. 'Three hundred thirty-nine patients with NBHS bacteremia were included in the first cohort, of whom 26 fulfilled the
criteria for IE. Several factors differed significantly between the patients with IE and those without. Among these variables, the
presence of Heart murmur or valve disease; Aetiology with the groups of Streptococcus mutans, Streptococcus bovis, Streptococcus
sanguinis, or Streptococcus anginosus; Number of positive blood cultures >2; Duration of symptoms of 7 days or more; Only 1 species
growing in blood cultures; and Community-acquired infection were chosen to form the HANDOC score, With a cutoff between 2
and 3 points, HANDOC had a sensitivity of 100% and specificity of 73% in the first cohort. When tested in the validation cohort (n
= 399), the sensitivity was 100% and the specificity 76%.

Conclusions. HANDOC can be used in to identify patients with NBHS bacteremia who have a risk of IE so low that echocardi-
ography can be omitted; therefore, its implementation might reduce the use of echocardiography.

Keywords. endocarditis; streptococcus; bacteremia; echocardiography; prognostic score.
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Abstract

The objective was to describe the epidemiology, bacteriology, clinical presentation, risk factors for endocarditis (IE), diagnostic
workup, and outcome of patients with bacteremia caused by the non-influenzae Haemophilus, Aggregatibacter,
Cardiobacterium, Eikenella, and Kingella genera (HACEK). A retrospective population-based cohort of patients with bacteremia
collected from 2012 to 2017 was identified. Clinical data from identified patients were collected from medical records to classify
patients, calculate incidences, analyze risk factors of IE, and describe the management and outcome of the cohort. A total of 118
episodes of HACEK bacteremia were identified, of which 27 were definite IE. The incidence of HACEK bacteremia was 5.2 and
of HACEK IE 1.2 episodes per 1,000,000 inhabitants per year. Other focal infections were identified in 55 of 118 of the episodes,
most commonly within the abdomen (26 episodes). The propensity to cause IE ranged from 62 in Aggregartibacter
actinomycetemcomitans to 6% in Eikenella. Risk factors for IE were cardiac implantable electronical device, predisposing
cardiac conditions, community acquisition, long duration of symptoms, multiple positive blood cultures, fever, heart murmur,
embolization, and unknown origin of infection. The scoring system DENOVA developed to predict IE in bacteremia with
Enterococcus faecalis also had a high sensitivity and specificity for predicting IE in HACEK bacteremia. The 30-day mortality
was 4% in IE and 15% in non-IE bacteremia, and only one case of relapse was found. IE is common in bacteremia with
Aggregatibacter, Cardiobacterium, and Kingella but relatively rare in Haemophilus and Eikenella. Treatment failures are very
rare, and DENOV A can be used to evaluate the need for transesophageal echocardiography.

Scoring system Sensitivity (%) Specificity (%) PPV* (%) NNS* NPV* (%)
NOVA 100 23 28 36 100
DENOVA 93 79 57 1.8 o8
HANDOC 96 49 36 28 99

*Positive predicted value (PPV), numbers needed to screen (NNS), and negative predictive value (NPV). The

Eur J Clin Microbiol Infect Dis (2021) 40:525-534 cutoff values set in the coresponding reports were used, NOVA >4, DENOVA >3, and HANDOC >3 [2, 3, 5]
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Unreliability of Clinical Prediction Rules to Exclude without
Echocardiography Infective Endocarditis in Staphylococcus

aureus Bacteremia

Abstract: Background: It is unclear whether the use of clinical prediction rules is sufficient to rule out
infective endocarditis (IE) in patients with Staphylococcus aureus bacteremia (SAB) without an echocar-
diogram evaluation, either transthoracic (TTE) and /or transesophageal (TEE). Our primary purpose
was to test the usefulness of PREDICT, POSITIVE, and VIRSTA scores to rule out IE without echocar-
diography. Our secondary purpose was to evaluate whether not performing an echocardiogram
evaluation is associated with higher mortality. Methods: We conducted a unicentric retrospective
cohort including all patients with a first SAB episode from January 2015 to December 2020. IE was
defined according to modified Duke criteria. We predefined threshold cutoff points to consider
that IE was ruled out by means of the mentioned scores. To assess 30-day mortality, we used a
multivariable regression model considering performing an echocardiogram as covariate. Results:
Out of 404 patients, IE was diagnosed in 50 (12.4%). Prevalence of IE within patients with negative
PREDICT, POSITIVE, and VIRSTA scores was: 3.6% (95% CI 0.1-6.9%), 4.9% (95% CI 2.2-7.7%), and
2.2% (95% CI1 0.2—4.3%), respectively. Patients with negative VIRSTA and negative TTE had an IE
prevalence of 0.9% (95% CI 0—2.8%). Performing an echocardiogram was independently associated
with lower 30-day mortality (OR 0.24 95% CI 0.10-0.54, p = 0.001). Conclusion: PREDICT and POSI-
TIVE scores were not sufficient to rule out IE without TEE. In patients with negative VIRSTA score, it
was doubtful if IE could be discarded with a negative TTE. Not performing an echocardiogram was
associated with worse outcomes, which might be related to presence of occult IE. Further studies are
needed to assess the usefulness of clinical prediction rules in avoiding echocardiographic evaluation
in SAB patients.

Cut-Off Sens. Spec. PPV NPV PLR NLR AUC

PREDICT (5-day model) >1 point 90% 37.1% 16.7% 96.4% 143 0.27 0.70
POSITIVE >4 points 76% 65.5% 23.6% 95.1% 2.17 0.37 0.78
VIRSTA >2 points 92.0% 50.8% 20.8% 97.8% 1.84 0.16 0.85
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CBC; BK;CRP; Sedim;PRC,BNP
3 set KK

3 diiz ve 1 EDTA tup Kan ornegi
1. Duztlp; RF; ANA ; Wright Agg.

2. Duz tup; Coxiella burnetti fazllg G

3. Duiz tip ve EDTA'lI tlip; Molekiler ve serolojik testler icin (-20 derecede)
EKG

TTE

TEE

GOzdibi muayene

Son 10 gun AB ise; KK zamani

Abdominal USG (Ates diismeyenlerde ve ek 6l¢it icin

Modifiye Duke dlgutlerine gére tani konmasi
Kardiyak BT; MRI,PET/BT,SPECT/BT

ZAMANLAMA

HEMEN
ilk 1 saat icinde (0-30ve 60 dakika)

ilk 24 saat
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HEMEN

HEMEN

Komp. suphe ise HEMEN; diger durumlarda ilk 4
ilk 48 saat

AB siz gecen 72 saat sonra

ilk 5 giin

ilk 5 giin
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