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Kateter lliskili Bakteriyemi mi ?
Endokardit mi ?

u \ ECG Yasemin Tezer Tek¢e

KLIMIK DERNEG INFEKTIF E f\uf KARDIT VE DIGER
KARDIYOVASKULER INFEKSIYONLAR CALISMA GRUBU



Sunumda

* Biraz sayilar

* HD hastalarinda santral venoz kateter kullaniminin (SVK) getirdigi
riskler

* Kateter iliskili kan dolasim enfeksiyonlari (KIKDE) tanimlamalar
* Ne zaman endokardit?

* Endokardit tanisi icin HD hastalarinda farklh bir kriter var mi? (Klinik ,
laboratuar ve goriuntuleme vs.)
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Renal Replasman Tedavisi Prevalansi

Prevalence of Renal Replacement Therapy

Hemodiyaliz / Hemodialysis 60.558 72.66
Periton diyalizi / Peritoneal dialysis 3.387 4 06

Transplantasyon / Transplantation * 19.405 23.28
Toplam / Total 83.350 100.00

Hemodiyaliz Prevalansi

Prevalence of Hemodialysis

Merkezde standart HD / Standard HD in center 57.920 9564
Hemodiyafiltrasyon / Hemodiafiltration 1.576 2.60
Evde HD / Home HD 895 148
Hemofiltrasyon / Hemofiltration 5 0.01
Tipi belli degil / Unknown type 162 0.27
Toplam / Total 60.558 100.00

Tarkiye 2020 Yih Ulusal Nefroloji, Diyaliz ve Transplantasyon Kayit Sistemi Raporu




2020 yili vaskuler giris yollari

Hemodiyaliz Hastalannda Damar Erisim Yolu

Vascular Access in Hemodialysis Patients

AV fistiil / AVfistul nternal juguler ven / Internal jugular vein 689 70.23
AV greft / AV graft
Kalici (tiinelli) katd Femoral ven / Femoral vein 158 16.11
Gegidi (tinelsiz) k4 ¢\ bklavian ven / Subclavian vein 97 9.89
Toplam / Total
Eksternal juguler ven / External jugular vein 36 367
inferior vena kava / Inferior vena cava 1 0.10
AV fistal / AV fist,
AV greft / Avgmﬁ| Toplam / Total 981 100.00
Kalici (tiinelli) kateter / Permanent (tunnelled) catheter 12258 | 2159
Gegidi (tiinelsiz) kateter / Temporary (untunnelled) catheter | 1.513 2.66
Toplam / Total 56.782 | 100.00

® 2020 yilinda duzenli HD tedavisine yeni

baslayan hastalarda damara ulasim yolu colarak
2a21_3 hastada tunelsiz {gecici) kateter, 95472
hastada tanelli (kalici) kateter, 2631 .1 hastada
ise AV fistal kullanilmastir. Hastalarda HD
baslangicaindan itibaren AV fistal kullaniimas:
tercih edilmelidir. Ancak, bu oran gecen yila
gore dasmustar {(2635.9). Ayrica, gecici ve kalhia
kateter kullanim oraninda bir artis oldugu
dikkati cekmistir (gecen yil sirasi ile 2618.7 ve
944 8)_

2020 yili sonu itibariyle dazenli HD hastalarninda
en stk kullanmilan damara erisim yolu AV fistaldar
(9e74.7). Takipte olan hastalarda kateter (gecici
veya kahia) kullanim oram 9:24 _2°dir. Kronik
hastalarda yuksek oranda AV fistal kullanim
ulkemizdeki HD tedavisi acisindan olumiu ve
istenilen bir bulgudur. Ancak, son yillarda fistal
kullanim oraninda bir azalma egilimi oldugu
gorulmektedir. Bu durum, damar erisim yolu
problemii olan diyabetik ve yash hastalann
artusina bagh olabilir. Bu durumun damar erisim
yolu olusturulmas: rutininde kalic bir yaklasim
degisimine yol agmasmna engel olunmalidir.

Tarkiye 2020 Yih Ulusal Nefroloji, Diyaliz ve Transplantasyon Kayit Sistemi Raporu




2020 Yilinda HD hastalarinin 6lim nedenleri

%

/ KBH’li hastalarda \

infektif endokardit
hem kardiyak hem
de enfeksiyoz bir
komplikasyon olarak
sik goruliur ve
morbidite ve
mortalite yukuina

Kardiyovaskiiler / Cardiovascular 423 42.55
Enfeksiyon / Infection 209 21.03
Serebrovaskiiler olay / Cerebrovascular accident 103 10.36
Malignite / Malignancy 90 9.05
Akciger yetmezligi / Pulmonary failure 26 2.62
Karaciger yetmezligi / Hepatic failure 11 1.11
Gastrointestinal kanama / Gastrointestinal bleeding 10 1.01
Diyalize girmeyi reddetme / Refusal of dialysis treatment 5 0.50
Diger / Other 117 11.77
Toplam / Total 994 100.00

k artirir. /

RENAL FAILURE, 2017
VOL. 39, NO. 1, 432-439

Turkiye 2020 Yih Ulusal Nefroloji, Diyaliz ve Transplantasyon Kayt Sistemi Raporu



ESRD (Son D6nem BY) olan hastalarda

* BY olmayan hastalara gore hospitalizasyonlari X3 fazla
 Kardiyovasktuler olaylar ve enfeksiyonlar en sik hospitalizasyon nedeni
 Vaskuler giris yollari enfeksiyonu %28 oranla en sik enfeksiyon nedeni

* En sik SVK enfekte olurken, sirasiyla A-V greft ve A-V fistll

* Tunelli SVK ile HD giren hastalarda %53 tim nedenlere bagh mortalite
riski daha fazla

* 2014°de ABD’de kan dolasimi enfeksiyonu olan hastalarin %75’i
vaskuler giris yolu ile iliskili iken bunlarin %70’ide tinneli SVK ile
iliskilendirilmis.

Adv Chronic Kidney Dis. 2019;26(1):16-22



KBH hastalarinda endokardit

* KBH hastalarinda katastrofik ve olimcul!!!

* Topluma gore Fransa da X50, ABD’de 18 kat daha fazla

* HD hastalarinda IE kotu prognoz ve mortalite nedeni

* Kronik HD hastalarinda IE prevelansi %2.9 (95% Cl: 2.7%-3.1%) (%8!!)

* Hastane mortalitesi %29.5 (95% Cl: 26.7-46.6%)
e Hastanede 1/3 U mortal iken ilerleyen donemlerde %50 mortalite

Current Problems in Cardiology
Volume 46, Issue 3, March 2021, 100680



HD ve IE

* Kronik hemodiyaliz ve artmis bakteriyemi riski IE icin dnemli faktor
* KIKDE ve endokardit etkenleri ve sikliklari benzerdir.

* Tum diinyada IE’li hastalarin yaklasik %10’unda

* Hemodiyaliz hastalari;

- Imminitedeki bozulma,

- Damar ici girisimlerin sik olmasi ve

- Damar ici kalsifikasyonlarin gériilmesi nedeniyle IE acisindan yiiksek
risklidir

Simsek-Yavuz S et al. Infektif Endokardit Ulusal Uzlas: Raporu



Diyaliz hastalarinda endokardit

* Hemodiyalize giren hastalarda sik yapilan venoz girigler ve
manipulasyonlar nedeniyle sag kalp IE'sinin fazla goérulebilecegi
dustunudlmekle birlikte, saptanan olgularin %90’dan fazlasinda sol kalp

IE’si s6z konusudur

* En sik mitral kapak tutulur; bunu aort kapagi bazen de her iki kapagin
tutulumu goéralur.

* Mitral kapagin, volum yukundeki artisla iliskili hasara ve
kalsifikasyonlara daha duyarli olmasi nedeniyle daha sik tutuldugu
ileri sirtlmektedir

Simsek-Yavuz S et al. Infektif Endokardit Ulusal Uzlas: Raporu
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/53§ Kalp | iskiiler \

protez, ke
e HD’li hast \da, bazi
Devam Eden Aragtirmalar ’
calismalai
KLIMIK Infektif Endokardit Caligma Grubu Hasta Kayit Formu
* De genera Bitig Tarihi: 31 December 2024 ya k
cihaz
tek
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HD Hastalarinda BAKTERIYEMI ve
ENDOKARDIT Ayirici Tanisi

* Duke olcutlerini kullanabilmek ZOR olabilir.

Bakteriyemi kaynagi ddx’de vaskuler giris ile iliskilendirilebilir.
Ates cevabi daha diistik (%45-70)/(%80-90)

ESR artisi, anemi, hematuri gdsterge olamayabilir.

CRP siklikla yUksektir.

Kuru agirlik dizenlemeleri nedeniyle KKY semptomlari belirgin
olmayabilir.

A S

6. Atipik semptomlar ve bakteriyeminin metastatik enf odaklarina
yonelik Sx’lar dne cikabilir.

Simsek-Yavuz S et al. Infektif Endokardit Ulusal Uzlas: Raporu



Her Iki Klinik Tabloya Ayri Ayri Bakilirsa...



HD hastalarinda KDI

* Diyalize giren hastalarda vaskuler giris yollari ile iliskili kan dolasim
infeksiyonlarinin buylik cogunlugu SVK iledir.

e 2018 ABD verilerine gore diyaliz baslayan hastalarin %80 de SVK
kullanirken bir yilin sonunda %21

* A-V fistlllere gore SVK ile diyaliz 8X daha yuksek kan dolasim enf riski
* Diyaliz Uiniteleri carpraz bulas ve CID bakteri enf icin riskli

Clin.LAm_Sac Nephrol. 2020 Jan 7; 15(1): 132-151.



Patogenez

Potential Sources for Bacterial
Contamination of Intravascular
Catheters

Contaminated
Infusate ——

/
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Blood
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Infect Dis Clin N Am 30 (2016) 853-868

HUB
Girig gobegi
Baglant gobegi
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Mikroorganizma
kaynaklari endojen (S.
aureus’ta ge
nellikle boyledir) ya da
ekzojen (6rnegin
personel, kirlenmis
ekipman) olabilir
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SVK Faydalari/Riskleri

Benefits Insertion risks Use risks
High likelihood of successful insertion Hemothorax Luminal thrombosis (8,38)
Does not require venipuncture Pneumothorax Infection (84—-88)
Can be inserted into multiple sites Air embolism Poor function/unreliable blood flows
Allows for maturation of fistula or graft Arrhythmia Limited functional longevity (38,84)
Bridging dialysis Pericardial tamponade Inflammation
Allows measurement of hemodynamic variables Atrial and venous perforation Increased rate of hospitalization (89-92)
Can be used immediately after insertion Dissection/occlusion Increased risk of death (93-95)
Ability to be used for months to few years Increased cost (70,94)

Ease of use and painless access Central venous stenosis/stricture

Absence of cardiopulm irculati i
sence o lopuimonary recircuiation Vascular ingrowth

Relative ease of managing thrombotic complications o )
Fibrin sheath formation

Availability of catheter repair without need for exchange

Fibrin tail or flap formation
Low cost of placement and exchange

Patient cosmetic concern

Clin J Am Soc Nephrol. 2018 Dec 7; 13(12): 1924-1932.




SVK’'da Bakteriyemi icin Risk Faktorler;i

» Kateter takilirken bariyer 6nlemlerine uyulmamasi

 Onceki kateter ile iliskili bakteriyemiler

* Kateter takilma yeri; Femoral>internal juguler ven>subclavian
* Kateter suresi

* Hipoalbuminemi

* Immunsipresyon

* DM

* TUnelsiz kateterler

* S. aureus tastyicihgi
2YICHE Canadian Journal of Kidney Health and Disease

Adv Chronic Kidney Dis. 2019;26(1):16-22




CJASN’

Cilin_J Am_Soc Nephrol. 2014 Apr 7; 9(4): 764—770. PMCID: PMC397436.
Published online 2014 Mar 20. doi: 10.2215/CIN.0O7710713: 10 2215/CIN.O7710713 PMID: 2465107«

Risk of Catheter-Related Bloodstream Infection in Elderly Patients on Hemodialysis

Manana Murea 2 Kimone M. James.® Greg B. Russel!,T Graham V By‘run],JII_I James E. Yates,i Nicholas S. Tutﬂe,§ Anthony J Ble\;er,' John M. Burkart,” and Bamry L Freedman’

/ + 2005-2007 de 464 tiinelli SVK ile HD hastalari \
e 18-74y(374) ve >75 vy (90)iki grupta( fistul maturasyonu ve failure sik olan grP)
 Her iki grp arasinda kateter tipi, yeri, kateter kilit sollisyon ve mikrobiyoloji
sonuclari fark yok
e 190/18 kan dolasim enf; 20 BSI komplike ( 4 IE, 2 OMY, 3 sepsis, 11 septik sok)
* Insidans <75y olanlarda 1.97/1000 kateter giini
>75 y olanlarda 0.55/1000 kateter glin(i
« 75y ve Uzeri HD hastalarinda %60 daha diistik KIKDE insidansi
??* yaslilarda eksternal mekanik stres azligi, burun MRSA tasiyiciligl ve deri
yumusak doku enf azligi, ter bezlerinin yavas calismasi ....???7?

N 4




Diyaliz Hastalarinda Kateter lle lliskili
Enfeksiyonlar

* Insidans 1000 kateter giiniinde 1.1-5.5

* Kateter kullanimi; morbidite, mortalite ve maliyet artisi ile iliskili.
FARKLI KLINIK TABLOLAR

e Kateter iliskili kan dolasim enfeksiyonu (KIKDE)

» Kateter cikis yeri enfeksiyonu

 Kateter tlinel enfeksiyonu

* Metastatik enfeksiyon -Komplike kateter iliskili kan dolasim
enfeksiyonu ( endokardit, septik tromboflebit, septik artrit,
osteomiyelit, kranial apse...)



KIKDE icin Stirveyans ve Klinik tanimlamalar
FARKLI

e

N

Siirveyans KiKDE:
KIKDE icin slirveyans tanimlari, kateterli hastalarda meydana gelen tim
bakteriyemileri icerir. Gercek KIKDE insidansinin GOSTERMEZ.

Klinik KiKDE:
FM , lab ve hasta kayitlarindan diger enfeksiyon odaklari DISLANDIKTAN
SONRA ve kateter ucu kultirindeki Greme ile ( alinabildiyse) ayni m.o . nin
kanda Gremesi

- /

Canadian Journal of Kidney Health and Disease




KIKDE Klinik Ozellikler
/°Ate§ ve titreme %GO-Q

kan kiltar pozitifliginin
25% B Fever/Chi"S eslik ettigi en duyarli
NP7 SX.
B Exit Site/Tunnel Infection . KIKDE olan hastalann
o Other sadece %5'de es
- Hemodynamic instabilty zamanli kateter cikis ve
5% - Altered mental stgtus tinel enf+
- Catheter dysfunclon * Bazen uzak metastatik
| Hypothermua“ infeksiyoz
- Nausea/vomiting

60~-80% . Generalzed malaise \ Al T ile/

Canadian Journal of Kidney Health and Disease




KDOQI-2019

KIKDE Tanimlamala

KDOQI-2006""

Clinical manifestations and at
least 1 positive BC from a
peripheral source (dialysis circuit
or vein) and no other apparent
source, with either positive
semiquantitative (>15 CFU/
catheter segment, hub or tip) or
quantitative (>10? CFU/catheter
segment, eg, hub or tip) culture,
whereby the same organism
(species and antibiogram) is
isolated from the catheter segment
(eg, hub or tip) and a peripheral
source (dialysis circuit or vein)
blood sample. If ava:lable, the

Slmultaneous quantnatwe cuItures
of blood samples with a ratio

of 23:1 (catheter hub/tip vs
peripheral [dialysis circuit/vein]);
differential period of catheter
culture versus peripheral BC
positivity of 2 hours.

Definite: Same organi
semiquantitative cul
catheter tip (>1

able: Defervescence of
symptoms after antibiotic therapy
with or without removal of the
catheter, in the setting in which
BC confirms infection, but
catheter tip does not (or catheter
tip does, but blood does not) in a
symptomatic patient with no other
apparent source of infection.
Possible: Defervescence of
symptoms after antibiotic
treatment or after removal of
catheter in the absence of
laboratory confirmationof BSl in a
symptomatic patient with no other
apparent source of infection.

HD Kateterleri icin
‘KLINIK’ Tanimlama

)

— IDSA™'™®

nical manifestations and at
least 1 positive BC from a
peripheral vein and no other
apparent source, with either
positive semiquantitative (>15
CFU/catheter segment) or
quantitative (>1 0? CFU/catheter
segment) culture, whereby the
same organism (species and
antibiogram) is isolated from the
catheter segment and a
peripheral blood sample.
Simultaneous quantitative
cultures of blood samples with a
ratio of 23:1 (catheter vs
peripheral)

Differential period of catheter
culture versus peripheral BC
positivity of 2 hours

OR Isolation of the same
organism from semiquantitative or
quantitative culture segment and
from blood (preferably from a
peripheral vein) of a patient with
accompanying symptoms of BSI
and no other apparent source of
infection.

Bacteremia/fungemia in a patient
with an intravascular catheter with
at least 1 positive BC and with
clinical manifestations of
infections (ie, fever, chills, and/or
hypotension) and no apparent
source for the BSI except the
catheter

AND One of the following should
be present: A positive
semiquantitative (>15 CFU/
catheter segment) or quantitative
(>102 CFU/catheter segment)
culture whereby the same
organism (species and
antibiogram) is isolated from the
catheter segment and peripheral
blood.

Simultaneous quantitative BC
with a >5:1 ratio catheter versus
peripheral

Differential ime period of catheter
culture versus peripheral BC
positivity of >2 hours.




Kidney Health Initiative’s Catheter End Points
Workgroup-2018

* HD hastalarinda Kan Dolasimi Enfeksiyonu kriterleri:

(1) klinik enfeksiyon stiphesi (ates >37,5°C veya titreme veya mental
durum degisikligi ya da diyaliz dncesi yeni hipotansiyon [sistolik KB
<90 mm Hg],

(2) Baktereminin konfirmasyonu (hemodiyaliz kateterinden ve periferik
damardan ya da diyaliz kan hattindan ayni organizmanin uredigi kan
kalturleri

(3) Baska bir alternatif enfeksiyon kaynaginin olmamasi

Clin_LAm_Soc Nephrol. 2020 Jan 7; 15(1): 132-151.



HD hastalarinda KiKDE

Clinical suspicion

of infection:

Fever (T>37.5 Q)
OR

Rigors

OR

Altered mental status
OR

NEW Pre-HD

a

Etkenler siklikla KK =
kontaminant m.o.lar
oldugundan aseptik teknik

\ ve uygun orneklem )

hypotension (syst BP<90)

Confirmation of

bacteremia: 4 Exciude

BC growing the same alternatef

organism from ls:f‘;;ct:.e; no

1) HD catheter and |ed 2 CRBSI

2) Peripheral vein or
dialysis bloodline

Dialysis Catheter End Points, Allon et al.

Clin ] Am Soc Nephrol u: e0e_e0e, umn, 2017



Kateter Cekilmeden KIKDE Tanis

Criteria for Interpretation Comments Recommendation
Diagnosis without catheter withdrawal
Paired quantitative Ratio =3:1 Both sets are positive for the Sensitivity = 79% A-11
blood cultures same microorganism and the Specificity = 99%
set obtained through the Labor intensive and expensive
catheter has =3:1 fold-higher
colony count than the
peripheral culture
Paired blood cultures =120 min Both sets are positive for the Sensitivity: 72% to 96% A-11
for differential time same microorganism and the Specificity: 90% to 95%
to positivity (DTP) set obtained through the Less specificity for long-term
catheter becomes positive catheters
=120 min =arlier The interpretation of DTFP
should take into account
adherence to the technical
procedure and the type
of microorganism
Endoluminal brushing =100 CFU indicative of CRBSI Sensitivity: 95% to 100% c-ul
Specificity: 84% to 89%
It may underestimate CRBSI
in short-term catheters
Risk of pathogen dissemination
and thrombotic complications
Superficial cultures =15CFU Indicative of CRBSI Sensitivity: 78% B-11
(semiquantitative per plate Specificity: 92%
cultures of skin Must be combined with
surrounding the peripheral blood culture
portal entry and
catheter hubs)
Gram stain-acridine Presence of any Indicative of CRBSI Sensitivity —= 79% B-11
orange leukocoyte microorganisms Specificity = 87%

cytospin of catheter
blood

in a minimum
of 100
high-powered
fields

The technique is simple and
rapid, but requires cytospin
technology



Kateter Cekildikten Sonra KIKDE Tanis

Diagnosis with catheter withdrawal

Semiquantitative
catheter culture

=15CFU

Quantitative catheter >10° CFU
segment culture

(vortexing or flushing

internal surface)

Quantitative catheter >10%CFU
segment culture

{sonication)

The same microorganism in at
least one percutaneous blood
culture and catheter tip
culture

The same microorganism in at
least one percutaneous blood
culture and catheter tip
culture

The same microorganism in at
least one percutaneous blood
culture and catheter tip
culture

Sensitivity ~ 84%

Specificity ~ 86%

This method mainly detects
colonization on the external
surface

Sensitivity ~ 83%

Specificity ~91%

All quantitative methods are
time consuming

Sensitivity ~ 83%

Specificity ~91%

All quantitative methods are
time consuming

A-ll

A-ll

A-ll




Kan Kulturd Alma

Peripheral
vein

From the m o

catheter

Paired Blood Cultures

When a peripheral blood sample
cannot be obtained

Culture of the
catheter tip
(distal 5 cm)

From the Dﬁ;?r:is
catheter . Y :
circuit

2 quantitative blood cultures of
samples obtained through
2 catheter lumens




Kateter Cikis Bolgesi Infeksiyonu

IDSA—Hyperemia, induration, and/or tendemess <2 cm

from catheter exit site. May be associated with fever and " . ki : d

purulent drainage from the exit site. It may or may not be IDSA: Iperemi, enaurasyon

associated with bacteremia. If there is purulent drainage, it ve /veya <2 cm kateter Qlkl S

should be collected and sent for Gram staining and culture. N . .
CDC—Erythema or induration within 2 cm of the cathe- b0|g95| nde haSSBSIYGt

ter exit site, in the absence of concomitant BSI and without
concomitant purulence.

*Beraberinde ates ya da cikis

bol. puridlan drenaj olabilir

* Bakteriyemi eslik edebilir.

* CDC:

Kateter cikis bolgesinin 2 cm.
boliminde eritem ya da
endurasyon, beraberinde

bakteriyemi ve purulan akinti

olmaksizin

Canadian Journal of Kidney Health and Disease




Kateter Cikis Yeri Enfeksiyonu

KDOQI 2019

KDOQIl 2006

cDC™="

iDsAa"""

Exit Site Infection

Hyperemia,
induration, and/
or

tendemess =2
cm from
catheter exit
site. May be
associated with
drainage from
the exit site. It
may or may not
be associated
with
bacteremia If
there is exit site
drainage, it
should be
collected and
sent for Gram
staining,
culture, and
sensitivities.

Inflammation
confined to the
area surrounding
the catheter exit
site, not
extending
superiorly
beyond the

cuff if the
catheter 1s
tunneled, with
exudate culture
result confirmed
to be positive.

Erythema or
mnmduration within
2 cm of the
catheter exit site,
n the

absence of
concomitant BSI
and without
concomitant
purulence.

Hyperemia,
induration, and/
or

tendemess =2
cm from
catheter exit site.
May be
associated with
fever and
purulent
drainage from
the exit site. It
may or may not
be associated
with bacteremia
Iif there is
purulent
drainage, it
should be
collected and
semnt for Gram
staining and
culture.



Tunel Infeksiyonu

IDSA—Tenderness, hyperemia, and/or induration that
extends >2 cm from the exit site and along the subcutaneous
tunnel. It may or may not be associated with bacteremia. If
there is purulent drainage, it should be collected and sent for
Gram staining and culture.

CDC—Tenderness, erythema, or site induration >2 cm
from the catheter site along the subcutaneous tract of a tun-
neled catheter, in the absence of concomitant BSI.

/- IDSA: Cikis bolgesinden >2 cm alanda subkutarm
tiinel boyunca; hassasiyet, hiperemi ve/veya
endurasyon
*Bakteriyemi +/-; purulan drenaj +/-

e CDC: Cikis bolgesinden >2 cm alanda subkutan
tinel boyunca endurasyon ya da hassasiyet,
eritem ; beraberinde bakteriyemi YOK

\_ /




Kateter Tunel Enfeksiyonu

KDOQI 2019

KDOQI 2006

CD cﬁ?

|DSA3‘9

Tendemess,
hyperemia, and/
or induration that
extends along
the
subcutaneous
tunnel. it rnay
with bacteremia.
¥ there is
drainage, it
should be
collected and
sent for Gram
staining, culture,
and sensitivities.

The catheter
tunnel supenor
to the cuff is
nflamed, painful,
and may have
drainage
through the

exit site that is
culture positive.

Tenderness,
erythema, or
site induration
>2 cm from the
catheter site
along the
subcutaneous
tract of a
tunneled
catheter, in the
absence of
concomitant
BSL

Tenderness,
hyperemia, and/
or induraton
that extends >2
cm from the exit
site and along
the
subcutaneous
tunnel. It may or
may not be
associated with
bacteremia. If
there is purulent
drainage, it
should be
collected and
sent for Gram
staining and
culture.




KIKDE Algoritma

- Check definitions of CvC-related infection (Tables 23.1 and 23.2)
- Rule out possibie non—CVvC-related infections (eg, diabetic foot or pneumonia)

Blood cultures x 2: 1 is obtained from the CvC hub and 1 is obtained from the circuit {Table 23.1)

> - Blood cuitures should be obtained before starting antibiotics &
- Start empirical antibiotics
- Check INR, per local requirements for possible CVC removal
h 4 h 4
L ABC’s, stabilize, consider ICU ] I Consider appropriate treatment strategy (below)
Contact hemodialysis vascular access infection control leader/coordinator or
other appropriate staff and team to monitor and faglitate treatment
I Negative blood cultures Resolution of bacteremia/fungemia and fever in 2-3 days I Persistent bacteremia/fungemia and fever
i { Look for persistent cause, eg, infected fibrin sheath
| | | | | V
I Stop antibiotics I Coagulase-negative Gram-negative I Staphylococcus gureus | [ Candida species | Arrange for urgent CVC re
staphylococcus badilli 1 Guidewire exchange*
= Antibiotics x 14 days
- Guidewire exchange*
- Remove CVC = Remove CVC - Antibiotic or antifungal x 4-6 weeks,
= Antibiotics x 4 weeks - aAntifungal x 14 days as directed by culture resuits
- Guidewire exchange* - Guidewire exchange* = Remove CVC
- Strongly consider TEE and look for - Look for metastatic infections - Guidewire exchange*
metastatic infections = Remove fibrin sheath if present and

appropriate

- Look for metastatic infections




KIKDE iliskili bir senaryo...

 Baslangicta iyi gozliken bir hasta , basagrisi, bulanti / kusma,
basdonmesi, Usime sikayetleri varken diyaliz basladiktan 15-30 dakika
sonra kusma, titreme ve ates gibi SSx

¥

* Enfekte kateterin biyofilminden salinan endotoksinler ile iliskili ??7?



KIKDE / Komplike KIKDE

e SVK varliginda;

Ates , titreme ve sepsisin diger bulgulari
varsa,

klinik tabloyu aciklayacak baska bir odak
yoksa,

lokal enfeksiyon bulgulari olmasa bile
KIKDE’dan siuiphelenmek gerekir.

* Bazi durumlar bu suipheyi artirir;

Kateter bolgesinde lokal infeksiyon bulgusu
Hematojen yayilan m.o yaptigi metastatik enf
Ozellikli m.o. 1srarh Gremeleri

4 R

Ne zaman Komplike KiKDE
stiphelenilmeli??
Dusmeyen ates ve >72 saatten
uzun stren bakteriyemi
varliginda ayrintili inceleme ile
lokal ve uzak metastatik
enfeksiyon odaklari
degerlendirilmeli!

& 4

Rev Esp Quimioter 2019:32 {Suppl. 2): 38-41
Med Intensiva. 2018;42(1):5-36




Hangi hastalarda IE’den kuskulanacagiz?

infektif Endokarditi Akla Getirecek Durumlar

1. Atesli bir hastaligi olan hastada yeni gelisen kapak
yetersizligi

2. |[E egilimi yaratan kardiyak durumu olan hastada baska
bir odagin bulunamadig: atesgli hastahk

3. |E egilimi yaratan kardiyak durumu olan hastada uzun
sureli terleme, kilo kayba, istahsizlik veya yorgunluk

4. Atesi olan hastada asagidakilerden herhangi birinin
olmast:
- |E'ye egilim yaratan kardiyak durum ve yakin gegcmiste

bakteriyemiye neden olabilecek igslem oykusu KLi N i K KU S KU KATSAYISI N I N

« Yeniinme o ewe e
= Yeni baslayan konjestif kalp yetmezligi YU KSE K, ARA$TI RMA ESIG I N I N
« Yeni ritim ve ileti bozuklugu

« Vaskuler veya immunolojik fenomen (embolik olaylar, DU$UK OLMASI GEREKiR! ! !

Roth lekeleri, kiymiksi kanamalar, Janeway lezyonlan,
Osler noddlleri)
= Nedeni bilinmeyen periferik apse (bobrek, dalak, beyin,
vertebra)
5. Baska bir nedenle aciklanamayan yeni bir embolik olay
(ormegin serebral veya ekstremiteyi ilgilendiren iskemi)
6. Baska bir nedenle aciklanamayan persistan kan kulturua
pozitifligi
7. Kateter cekildikten 72 saat sonra da suren persistan
kan kultara pozitifliginin belirlendigi damar ici kateter

infakenrnan




S. aureus’a bagli metastatik infeksiyonlar

Predictive factors of clinical characteristics for metastatic infection during S. aureus bacteremia.

Predictive factor Metastatic infection
Baseline of patient's characteristics

Intravenous drug abuse Endocarditis
Pre-existing valvular disorder Endocarditis
Prosthetic valves Endocarditis
Cardiac rhythm management devices Endocarditis
History of prior endocarditis Endocarditis
Presence of a permanent foreign body Deep focus infection
Hemodialysis Deep focus infection
Charlson score =3 Deep focus infection
Situation at the onset of S. aureus bacteremia or after treatment

Community acquisition Endocarditis
Unknown primary site of infection Endocarditis
Persistent bacteremia after adequate antimicrobial treatment Endocarditis
Positive blood culture within 14 h after incubation Deep focus infection
Longer duration of symptoms before diagnosis Deep focus infection
Delay in appropriate antimicrobial treatment Deep focus infection
Persistent fever after adequate antimicrobial treatment Deep focus infection
High level of (RP at the onset of S. aureus bacteremia or after treatment Deep focus infection
Methicillin resistant S. aureus bacteremia Deep focus infection
Vancomycin MIC >2 mg/L Deep focus infection

T. Horino, S. Hori / | Infect Chemother xxx (xxxx) xxx
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Onset of symptoms, diagnostic confirmation, and occurrence

of multiple infective foci in patients with Staphylococcus aureus
bloodstream infection: a look into the order of events and potential
clinical implications
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ORIGINAL PAPER

@ CrossMark

Onset of symptoms, diagnostic confirmation, and occurrence
of multiple infective foci in patients with Staphylococcus aureus

bloodstream infection: a look into the order of events and potential
clinical implications
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* 3 ana odak( kateter, endokardit,
vertebral osteomiyelit) ile iliskili
klinik semptomlarin zamanlamasini
ve sirasini, tanisal dogrulamayi ve
coklu enfeksiyon odak olusumunu
arastirmislar.

SVK ile iliskili SAB'si olan hastalarda, klinik
baslangig, ilk pozitif kan kiiltiirt ve
mikrobiyolojik dogrulama neredeyse
cakisirken; VO ve IE klinik semptomlarin
baslangici genellikle ilk pozitif kan
kiiltiiriintin alinmasi sonrasi gortintiileme ile
mikrobiyolojik dogrulama ile SAB
tanisindan sonra elde edilmistir.




IE’de Tani

e Kuskulanmak....
* Tani koyduracak ya da reddettirecek tek bir test YOK

* Cok sayida klinik belirti ve bulgu, laboratuvar test sonuclari ile
goriuntuleme yontemlerinin hepsinin birlikte degerlendirilmesiyle

konulabilir.

* Erken tani, mortalite ve morbiditeyi azaltir.



— — ‘ e 47’si HDIE olmak
R T S S e izere 183 IE hastas
gl e et * %72 (133) kesin IE,
_ . . %27 (50 ) hasta olasi
ﬁNHD IE de ‘IE stiphesi’ HDIE grubundan daha \ iE
once!! (%28.7-%4.3) / “=-t=—ql'ta vaskiler
. . agilhimi:
HD IE grpta IE tanisi 6ncesi HD kendisi hastane mortalitesi icin risk faktoru |1 (24
-11'i kateter enfeksiyonu olarak gozikmese de; :9%6.4 (3 )
-10'u A_V fistll enf IE'den gec¢ suphelenmek hastane mortalitesi %42.6 (20
-6's1 deri ve yumusak doku ( icin bagimsiz risk faktoru olarak bulunmus
-5'i NBA \
-3'0 Ust GIS kanama * KK pozitifligi HD IE
-2'si KKY daha fazla

-1'i IYE
Qintraabdominal enf tanisi almig k /




IE Tani Olcutleri

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

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



[ 2015 ESC ve Modifiye Duke Kriterlerine gore Kesin iE Major

Patolojik/Klinik/Goriintiileme Bulgulari }

Kesin Infektif Endokardit Tanis1 Kovdurur

Patolojik olcutler

Major Olciitler

« Vejetasyonda, embolize o 1. Infektif endokarditle uyumlu pozitif kan kiltira
intrakardiyak bir apsede na. lki ayr kan kiltiiriinde |E ile uyumlu tipik

histopatolojik incelemede

veya

» Histopatolojik incelemecd
endokardit gosteren lezy

Klinik olcutler
« 2 major olcut
veya
* 1 major + 3 minor ol¢ut
veya
* 5 minor olcut

mikroorganizmalarin tremesi (viridans streptokoklar,
Streptococcus bovis, HACEK grubu, Staphylococcus
aureus; ya da baska bir odak odak olmamasi kosuluyla,
toplumdan edinilmis enterokoklar

ya da

1 % o el et e e B e T e el e i el i,
b. "%. lle qyﬂumlu n:ukroorgamzri Endokard tutulumunun kanitlan
surekli uremesi >12 saat ar:

kiiltiiriinde pozitif sonuc ali @ IE di.'!§(indijren ekokardiyografi bulgulan®
kiiltirinin hepsindeyada * Veletasyon
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 ayrigsma
c. Coxiella burnetii icin tek sisb. Yapay kapak cevresinde *F-FDG PET/BT de (sadece
| antijenlerine karsi IgG anti  kapa§i >3 ay once implante edilmig hastalar icin) veya

SPECT/BT ile birlikte isaretli lokosit sintigrafisinde
anormal aktivite belirlenmesi

c. Kardiyak BT de kesin paravalvuler lezyonlar




2015 ESC ve Modifiye Duke " Modifiye Duke Kriterlerine
Kriterlerine Gore Minor Gore IE Tansindan
_ Kriterler p _ UZAKLASTIRIR y
Minor 6I9ﬁtlor‘ » Bagka bir taninin konulmus olmasi
1. Yatkinlik: IE'ye yatkinlik olusturan kalp hastaligi, VDU olma veya
2. Ates: vucut sicakhginin >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 lezyonlari girisim veya otopsi sirasinda ¢ikanilan ornekte |E
4. Immiinolojik olaylar: glomertlonefrit, Osler nodiilleri, dusundurecek patolojik kanitlarin olmamasi
Roth lekeleri, romatoid faktor pozitifligi veya
5. Mikrobiyolojik kanitlar: major olcutleri karsilamayan kan + Klinik oltitlerle olasi [E olarak siniflandirilamamasi

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



Infective Endocarditis in Patients on % )
Chronic Hemodialysis <o

CME
BEBACT S0

METHODS Prospective cohort study (International Collaboration on Endocarditis databases, encompassing

7,715 IE episodes from 2000 to 2006 and from 2008 to 2012). Descriptive analysis of baseline characteristics, epide-
miological and etiological features, complications and outcomes, and their comparison between HD and non-HD patients
was performed. Risk factors for major embolic events, cardiac surgery, relapses, and in-hospital and 6-month mortality
were investigated in HD-patients using multivariable logistic regression.

/- HD-IE grpta esas predispozan faktor vaskiiler giris yolu\
olarak kateter kullanimi!! (%48)
* %34.2 A-V fistll ( diger yayinlarin aksine)
e HD-IE grpta ekoda vegetasyon %87.6; Non HD-IE %81.4
* HD-IE persistan bakteriyemi %22.4 ( Non HD-IE %8.4)
e HD-IE’de yiiksek relaps orani

ﬁ Toplam 6691 hasth

553 (%8.3) HD
hastasi Modifiye
Duke Kriterlerine

gore (6nceki
yayinlarda %2-6)
e HD-IE grp %60.2

e HD-IE’de nativ ve mitral kapak tutulumu fazla olsa da;
!Erken baslangicli protez kapak IE de HD kateteri risk faktc’jruy

non nosokomiyal

\ saglk bakimi iliskiy
/HD-iE saglik bakimi il\

e
iliskili ve persistan
bakteriyemi
olmasindan dolayi
semptomlarin
baslangi¢ suresi kisa

\ 4
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Risk of Infective Endocara

Risk factors for infective endocarditis in patients with inciden

Tani tekniklerinde iyilesme (bakteriyemi
ve acgiklanamayan ateste sik TTE ve TEE
kullanimi), daha fazla riskli hasta HD
alinmasi, Gremi ve immun disfonk,70 y
uzeri SVK kullanimi artis...

"

P

= Relative time in central venous catheter

s Relative time in central venous catheter Age<70

Relative lime in central venous catheter Age>70

Parameter Number of Events Unadjusted Incidence Rate/100,000 person-year Yazard Ko
onfidence Interval)

Renal replacement modality @.j— /
Uncuffed CVC 39 3033 14.10(7.76 to 25.50) °
Cuffed CV) 10.03 (3.52t0 18.24)

Arteriove Ca||§ma SUrecinde SDBH 459 (27310 7.73) i
Arteriove . 3.19 (0.42t0 24.26)
wem Olanlarda endokardit 10X
Hemodial artarken Danimarka
Kidney tr 0.41(0.18t00.91)
T toplumda 2X artma -
RRT periods /
RRT period 12 67 1353 1.89 (1.37 to 2.60)
RRT period 2* 67 501 0.80 (0.59 to 1.10)
RRT period 3 133 549 1.00 (reference)

Danimarka 1996-2012

10612 kohortta 267 endokardit (241 HD, 16\

PD, 10 RTx)

Calismanin son donemlerinde SVK kullanimi

3.67
5.450.2!«,9.10)  Tinelli ve tinelsiz kateter ile HD IE fark yok

Ancak veriler hasta kabuliinde girilen

Ozellikle 70 y Uzeri artis

kriterlere gore!!ll!

e SVKiile risk fistlil ve grefte gore daha

yuksek!!

P




> Am J Med. 2015 Sep;128(9):1029-38. doi: 10.1016/].amjimed.2015.03.019. Epub 2015 Apr 10.

Infective Endovascular Fibrin Sheath Vegetations—A | Bakteriyemi ve fibrin
New Cause of Bacteremia D.etected by kilif arasindaki i|i§ki
Transesophageal Echocardiogram .

Stephen Tang ', Roy Beigel 2, Reza Arsanjani ', Brent Larson 3, Daniel Luthringer 3,
Robert Siegel 24

KFiBRiN KILIF OLUSUMU: Endotel yaralandiginda, 48 h / \

saat gibi kisa bir stirede perikateter trombusu olusur. Endovaskiiler kateteri olan

Birkac glin boyunca fibroepitelyal doku ve nihayet ve bakteriyemi kaynagi

damar duvarindan ayirt edilemez bir endotel tabakasi belli olmayan hastalar
\30 gunde olusturur y infekte endovaskiiler kilif

endokarditden
siphelenilmelidir ve tani
icin mutlaka superior veno
kavanin TEE ile
degerlendirilmesi dnerilir.

/Kateter cikarildiktan sonra damar limeninde siklikla \

bozulmadan kalir.
Fibrin kilif kalici kateter disfonksiyonunun en yaygin
nedenidir (kateter stenozu, okliizyon, failure ve

\emboli ) /




Current Problems in Cardioclogy
Volume 46, Issue 3, March 2021, 100680
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Infective Endocarditis and Its Short and Long-
Term Progmnosis in Hemodialysis Patients; A

Systematic Review and Meta-analysis

HD hastalarinda
endokardit tanisi i¢gin;

Masoumeh Sadeghi MD, Samin Behdad MD =& &_ Farzad Shahsanaei MD

/Yakm hemodinamik izleme, tekrarlanan ekokardiyografi ve dié/\

goruntuleme yontemleri herhangi bir serebral, kardiyak ve vaskiler
bulgunun erken teshisi endokardit tanisi i¢in gereklidir.

Enfekte kateterler gibi olasi herhangi bir bakteri kaynaginin erken
citkarilmasi, 6zellikle ileri yaslarda kompanse edici anemi ve hipoproteinemi
KBH I endokardit hastasinda erken ve uzun vadeli 6lumuU en aza indirmek

icin gerekli ve faydali olabilir




HD Hastalarinda KIKDE/IE

* Tanida yanls siniflama; kan kultirlerindeki Gremelerin endokardit
kilavuzlarindaki gibi tedavisine sebep olmakta.

 Ancak fazla komorbidite tani konulamamasina neden olmakta.

* Gozlemsel yapilan calismalarda tani Modifie Duke Kriterlerine gore
vapilmakta.

* KIKDE tanisini koyamamak ya da yanlis tani koymak;

Gereksiz, ciddi, isleme ait komplikasyonlara, kateterin cekilmesi
durumunda gecikme yasanir ise artmis morbidite ve mortaliteye neden
olan ciddi sonuclar dogurabilmekte.

L Ostergaard et al. / Clinical Microbiology and Infection 26 (2020) 999—1007
Rev Esp Quimioter 201932 (Suppl. 2): 38-41



2022°den beklediklerim...

* Sag kalp ve sol kalp IE icin Duke kriterleri glincellenmeli mi? ( kateter
VS )

* HD minor kriterler arasina girmeli mi?

* HD hastalarinda ikinci siklikla gordligimuz Enterokok bakteriyemisi
icin eko esigi dusirulmeli mi?

e Turkiye Kohortu...






