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DAMARICI KATETERLER

o TV tedavi
e Kemoterapi
e Parenteral beslenme

Morbidite 1
Mortalite 1

* Hemodiyaliz

* Hemodinamik izlem@
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KATETER TIPLERI

Hemodiyaliz kateteri

Tunelli kateter (balonlu “cuffed”)

Tunelsiz SVK
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INFEKSIYON RISKI

Tunelsiz SVK - Pulmoner Arter
Kateteri

Tunelli / Periferik yolla
takilan SVK

Periferik Arteryel
kateter

Periferik
venoz kateter

Port
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Kateter-iliskili Kandolasimi
Infeksiyonlari - KIKDI-

« Cikartma
* Degisim
« Kurtarma

 Empirik
« Spesifik
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IDSA 2009 REHBERI

Clinical Practice Guidelines for the Diagnosis

and Management of Intravascular Catheter-Related
Infection: 2009 Update by the Infectious Diseases
Society of America

Leonard A. Mermel,' Michael Allon,” Emilio Bouza,” Donald E. Craven,’ Patricia Flynn,' Naomi P. 0'Grady,’
Issam |. Raad,’ Bart J. A. Rijnders,” Robert J. Sherertz’ and David K. Warren®

K Mermel LA, et al. CID 2009:; 49:1-45 /
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SISTEMIK TEDAVI ENDIKASYONU
OLMAYAN DURUMLAR

(¥

infeksiyon |

yoklugunda
flebit

)

Kan kulturleri:

» kateterden alinan pozitif
% periferik venden alinan negatif

)

Mermel LA, et al. CID 2009; 49:1-45




4 Kisa siireli Santral Venoz Kateter (SVK) ve Arteryel Kateter (AK) - iligkili KDi

* Siipiiratif tromboflebit
veya

* Endokardit veya

» Osteomyelit

» Katateri gikart
* 4-6 hafta IV y
» Osteomyelit

varsa: 6-8 hafta IV

Suppuralive
thrombophlebitis,

» Kateteri ¢ikart
*5-7 giin IV

10-14 giin IV + AKT

» Kateter yerindeyse:

Shortterm central venous catheter (CVC) or
arterial catheter (AC) infection ~ related

bloodstream Infection
h 4 . h 4
bloodstream infection and fever resolves
Compicated in a patient who has no Intravascular

hardware and no evidence of endocarditis or

suppurative itis and for S. aureus is
also without active malignancy or
iImmuNOoSuppression

! Y . 3 - Y t A4 : : 3
oagulase-negativd Staphylococcus Gram-negative’ -

» 72 sa iginde ates yaniti
» Damarigi arag yok

* Endokardit yok

« Siipiiratif tromboflebit
yok

» S.aureus —
(malign./immsupr. yok)

Y Y : Y v
Remove catheter &
treat with systemic Removecatheter | Remove catheter  Remove catheter Rmﬁ&:w
antibiotic for 5-7 & treat with & treat with & treat with e s
i el s S for 14 dnys after
If cathetor is antiiotic for > 14 tibiotic for 7-14 antibiotic for 7-14 Kx 14 daye st
retained, treal with days days T m v
systemic antibiotic
+ antibiotic lock
therapy for 10-14

days

» Kateteri gikart
*7-14 gin IV

» Kateteri ¢ikart
* Enaz 14 giin IV

» Kateteri ¢ikart
* 7-14 giin IV

» Kateteri ¢ikart
* IV antifungal

+ lIk negatif kan
kultiiriinden 14 giin
sonraya kadar
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Initial management of sus
stream infection relate

ected

central venous catheters

Clinically suspected bloodstream infection
related to short-term central venous catheter

.

to short-

blood-
term

Seriously ill
patient

-

Remove catheter

Draw at least
two sets of blood
cultures with at
least one from a
peripheral vein

Start empiric anti-
biotic therapy

Consult infectious

Mildly or moderately ill patient
0 hypotension or organ failure

"

High-risk factors

(eg, immunosuppression,
intravascular foreign body,
evidence of severe sepsis,
evidence of infection at

MNo high-risk
factors

Retain catheter
if needed

catheter insertion site,
proven bacteremia or
fungemia)

—

Remove catheter

disease specialist

| , " /

Draw at least two sets of
blood cultures with at least
one from a peripheral vein

Start empiric antibiotic
therapy

Draw at least
two sets of blood
cultures with at
least one from a
peripheral vein

Start empiric
antibiotic therapy




a Uzun sureli Santral Venoz Kateter (SVK) veya Port — iligkili
Bakteremi / Fungemi

Long-term central venous catheter (CVC) - or port (P) - related bacteremia
or fungemia

v . Y
Complicated Uncomplicated kFig. 2)
‘ v
unnel infection, Staphylococcus
e G
v v ' v v v v : & v
Remove CVC/P | May retain May retain Remove | |
Remove CVC/ & treatwith | CVC/P & | Remove the CVC/P & CVC/P & Remove CVC/
P & treat with mm_'“" : use syslemic \ mfected catheter use systemic | treat for 7-14 | P & treat with
antibiotics for £ . o antbioticfor | | and then treat antibiotic for days antfungal
7-10 days osteomyelitis 10-14 days + | with 4-6 weeks of 7-14 days + For CVC/P therapy for 14
antibiotic antimicrobial antibiotic salvage, use days after the
! lock therapy | therapy unless the lock therapy systemic & first negative
for 10-14 ‘ patient has for 7-14 days | antibiotic lock blood culture
i | exceptions listed Psmove therapy for
Remove “""‘: CVCP if 10-14 days;
* SVK / Portu gikart CVC/P it \ B there is no response,,
- 7-10 giin IV there is | Recommendation dinical remove CVC/ |
clinical ‘ 80 deterioration P, rule out
deterioration L persisting or endocarditis
. persisting or relapsing or
SVK / Portu cikart relapsing baciaremia, suppurative
* 4-6 hafta IV bacteremia, work-up for thrombophied
« Osteomyelit varsa: work-up for complicated itis, and if not |
6-8 hafta IV BOR s e RESEONE Srae
infection and treat with antibiotic
L treat accordingly for 10-14
accordingly | e} days

Figure 3. Approach to the treatment of a patient with a long-term central venous catheter (CVC) or a port (P)-related bloodstream infection.

-

/
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a KATETERI NE YAPALIM?
>

— Cikartma (“Removal”) J

— Degistirme (“Exchange”) ——

— Kurtarma (“Salvage”)
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e Tedavi yonetimi (Kateter ve antibiyotik)

o Kateterin c¢ikartilma endikasyonlari
e Kateterin ¢ikartilmasi gerekmeyen durumlar
e Empirik antimikrobiyal tedavi

e Kateter infeksiyonu yerine gore tedavi plani
e Etkene gore tedavi

e Kateter tipine gore tedavi

e Antibiyotik Kilit Tedavisi (AKT)

e Ozet
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Kateterin cikartilmasi gereken durumliar

Agir sepsis
Hemodinamik instabilite

Persistan bakteremi

Siiplratif tromboflebit

>
>
>
> Endokardit veya metastatik infeksiyon
>
> Gikig-yeri veya tiinel infeksiyonu

> Tedavisi zor patojenlerle infeksiyon (S.aureus,
pseudomonas, candida, diger mantarlar, or ¢ID
bakteriler)

Mermel LA, et al. CID 2009; 49:1-45




Patojene gore kateterin cikartiimasi
gereken durumlar (A-II)

Kisa sureli (<14 gun) Uzun sureli (214 gun)
kateterler varhiginda KIKDI: kateterler varhg§inda KIKDI:
v' S. aureus v S. aureus

v/ Enterococci v P. aeruginosa

v' Gram negatif basiller
v’ Mantarlar

v Mikobakteriler

v’ Mantarlar
v Mikobakteriler

1
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Dusuk virulansh - eradikasyonu gug

patojenler

O N
= Bacillus spp

= Micrococcus spp

* Propionibacteria
- /

!

/

A

N
Kontaminasyon diglanirsa

kisa ve uzun sireli kateterler

gikartiimali (B-111)

Kassar R, et al. Medicine.2009 Sep;88(5):279-83.
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/ Intensive Care Med (2004) 30:1073-1080 . \
DOI 10.1007/s00134-004-2212-x ORIGINAL

]\s;?ill‘;yJﬁ.RIi‘:‘i;:::::ilans Watchful waiting versus immediate
Charles Verwaest catheter removal in ICU patients
Eric Van Wijngaerden with suspected catheter-related infection:
a randomized trial
64 Patients included y °/° 62 daha az ka.ra.rer‘
(80 CVCs) ctkartilmas: | (P<0.01)
/ \. v’ Ates yaniti
e e 7 G Y
ihnhehtae T v' SOFA skoru

l l v YBU'de yatis siiresi
v YBU mortalitesi

v" 38 of 38 catheters v" 16 of 42 catheters
removed removed Gglsmdaﬂ fGr‘k YOk
v 2 CRBSI v 3 CRBSI

(P>0.1)

SOC: Standart bakim grubu (tim SVKler ¢ekilmis)
WW : Izleyerek bekleme grubu

— (Bakteremi kaniti veya hemodinamik instabilite oldugunda
SVK'ler ¢ekilmis)

- /




e Tedavi yonetimi (Kateter ve antibiyotik)
e Kateterin cikartiimasi endikasyonlar

o Kateterin c¢ikartilmasi gerekmeyen
durumlar

e Empirik antimikrobiyal tedavi

o Kateter infeksiyonu yerine gore tedavi plani

e Etkene gore tedavi

o Kateter tipine gore tedavi

e Antibiyotik Kilit Tedavisi (AKT)

e Ozet
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Kateterin cikartilmasi gerekmeyen

durumlar

&)

(D

 Hemodinamik olarak stabil hastalarda
agiklanamayan ates

* Kanitlanmig kandolagimi infeksiyonu yok

 Endovaskiiler protez yok
(protez kapak, pacemaker, veya damar grefti)

Bouza E, et al. Clin Infect Dis. 2007;44(6):820




Kateterin korunabilecegi durumlar
(kurtarma — “Salvage”)

e Uzun siireli kateter + komplike olmayan
KIKDI
(S. aureus, P. aeruginosa, Bacillus spp, Micrococcus spp,

Propionibacteria, mantarlar veya mikobakteriler disindaki
patojenler)*

* Hayatta kalmak igin uzun siireli kateter
ihtiyaci + damar giris yeri problemi
(Orn: hemodiyaliz)

* Koagiilaz negatif Stafilokoklar (KNS)

*Mermel LA, et al. CID 2009; 49:1-45
k ** Raad I, et al. Clin Infect Dis. 2009;49(8):1187




KNS — Kateter

Management of the Catheter in Documented
Catheter-Related Coagulase-Negative Staphylococcal

Bacteremia: [T{emove or Retain? |

Issam Raad,' Rawan Kassar,' Dany Ghannam,? Anne Marie Chaftari,' Ray Hachem,' and Ying Jiang'

'"The University of Texas M. D. Anderson Cancer Center, Houston; and “Kadlec Medical Center, Richland, Washington

o KNS bakteremili 188 hasta
e 175 hasta (%93):

e Kateterin gekilmesi, degisimi veya yerinde birakilmasi:
Antimikrobiyal tedavinin baslangicindan 48 saat sonra:

v Infeksiyon rezoliisyonunu etkilemiyor

v Kateteri korunan hastalarda rekiirrens: 6.6 kat fazla
» Tedavi siresi rekirrensi etkilemiyor

k CID 2009; 49:1187-94




Kateter yerinde birakilirsa...

Antibiyoti
Kilit

Tedavisi

(AKT)

Sistemik
Antibiyotik

» Tedavi suresi: mikroorganizmaya gore ‘
o ANTIBIYOTIK KILIT TEDAVISL (AKT) )
Dezavantajlari:
* Etkinlik ?
« Optimum antibiyotik dozu ?
 Antimikrobiyal direng gelisimi
* Mantar siiperinfeksiyonu
* Lumen-disi infeksiyon ve kateterin <2 hft
G yerinde kaldigi durumlarda garantili degil
Raad |, et al_J Infect Dis. 1993:168(2):400 /




Kateter yerinde birakilirsa...

» Antibiyotikler kolonize kateterden uygulanmal

* Cok limenli kateter varliginda sirasiyla farkh
lumenlerden uygulanmali

* Rekiirren bakteremi riski yiiksek

* IV trombolitik ajan (lrokinaz vb) adjuvan
tedavi olarak uygulanmamali

Uygun antimikrobiyal tedavi baglanmasi
72 saat sonra 2 set kan kdltird

A 4

Kan kiiltird pozitif
Kateter gikartilmal !

Mermel LA, et al. CID 2009; 49:1-45
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Kateterin kilavuz telle degisimi- Guidewire exchange

-

» Kateterin yeniden takilmasi sirasinda
> mekanik komplikasyon riski

> kanama riski

e Hasta sepTik decjilse

Antibiyotik veya
antiseptikle
kaplanmis kateter

Mermel LA, et al. CID 2009; 49:1-45

Vankomisin, teikoplanin
Minosiklin - rifampisin
Daptomisin
Siilfadiazin

Glumdis

Glmdis - klorheksidin
Gumds - teikoplanin
Karbonla kaplanmis kateter
Antiseptik Hub
Negatif elektrik yikli
kateter
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Antiseptik veya Antibiyotik- emdirilmis kateterler A

Y DWW

Efficacy of Antiseptic-Impregnated
Central Venous Catheters in Preventing
Catheter-Related Bloodstream Infection
A Meta-analysis

David L. Veenstra, Pharmly. Phiy Context Central venouwus catheters impregnated with chlorhexidine and
Sanjay Saind, MDD MPH diazine hawve recently been introduced for the prewvention of catheter-re
- — " tions. Howewver, there remains some uncertainty regarding the efficacy of
Soemnath Saha, MD, MPH eters because of conflicting reports in the literature.

p— } N -
Nhomas Lumley. Phib O bjective Toevaluate the efficacy of dhlorhexidine—sibver sulfadiazine—in
Sean . Sullivan., Phi» central venous catheters in the prevention of catheter-related bloodstrear

Central Venous Catheters Coated with Minocycline and
Rifampin for the Prevention of Catheter-Related
Colonization and Bloodstream Infections: A Randomized,
Double-Blind Trial

Issam Raad, MD; Rabih Darouiche, MD; Jacques Dupuis, MD; Dima Abi-Said. PhD; Andrea Gabrielli, MD; Ray
Hachem. MD; Matthew Wall, MD; Richard Harris, MD; James Jones, MD; Antonio Buzaid, MD; Claudia Robertson,
MD; Salwa Shenaq, MD; Patrick Curling, MD; Thomas Burke, MD; and Charles Ericsson, MD

[+] Article and Author Information
Ann Intern Med. 15 August 1997;127(4):267-274 Text Size: A A A

/




Antiseptik veya Antibiyotik-emdirilmig kateterler

Annals of Internal Medicine ‘ ARTICLE

Effect of a Second-Generation Venous Catheter Impregnated with
Chlorhexidine and Silver Sulfadiazine on Central Catheter—

Related Infections

A Randomized, Controlled Trial

Mark E. Rupp, MD; Steven ). Lisco, MD; Pamela A. Lipsett, MD; Trish M. Ped, MD, MSc; Kevin Keating, MD; Joseph M. Civetta, MD;
Leonard A. Memel, DO, ScM; David Lee, MD; E. Patchen Dellinger, MD; Michael Donahoe, MD; David Giles, MD; Michael A. Pfaller, MD;
Dennis G. Maki, MD; and Robert Sherertz, MD

780 YBU hastasinda klorhekzidin ve giimiis
sulfadiazinle kapli olan vs olmayan kateterler

Randomize kontrolli ¢alisma
KDI hizinda azalma gésterilememis
Yarari belirsiz

k Ann Intern Med. 2005;143(8):570 /
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J Hosp Infect. 2006 Feb;62(2):156-62. Epub 2005 Nov 22.

Efficacy of antiseptic-impregnated catheters on catheter colonization and catheter-related
bloodstream infections in patients in an intensive care unit.

Osma 5, Kahveci SF, Kaya FN, Akalin H, Ozakin C, Yilmaz E, Kutlay O.
Department of Anaesthesiology and ICU, School of Medicine, Uludag University, 16059 Gorikle, Bursa, Turkey.

Abstract

This study was conducted to evaluate the impact of central venous catheters impregnated with chlorhexidine and silver sulphadiazine
on the incidence of colonization and catheter-related bloodstream infection in critically ill patients. One hundred and thirty-three
patients requiring central venous catheterization were chosen at random to receive either an antiseptic-impregnated triple-lumen
catheter (N=64) or a standard triple-lumen catheter (N=69). The mean (SD) durations of catheterization for the antiseptic and
standard catheters were 11.7 (5.8) days (median 10; range 3-29) and 8.9 (4.6) days (median 8.0; range 3-20), respectively (P=0.008).
Fourteen (21.9%) of the antiseptic catheters and 14 (20.3%) of the standard catheters had heen colonized at the time of removal

(P=0.834). Four cases (6.3%) of catheter-related bloodstream infection were associated with antiseptic catheters and one case
('1 ACLN vme acenriatad with & ctandard ~athatar (D=N 106\ Tha ~rathatar ~alanizatinn ratac wara 12 7/1000 ~athatar_Adave far the

Antiseptikli
SVK Standard SVK P degeri

n = 64 n=63

Kateter 14 (%21.9) 14 (%20)

kolonizasyonu

KIKDL 4 (%6.3) 1 (%1.4)
KIKDI Hiz 5.3/ 1000 1.6/ 1000

(kateter giini)




e Tedavi yonetimi (Kateter ve antibiyotik)
e Kateterin cikartiimasi endikasyonlar
e Kateterin cikartilmasi gerekmeyen durumlar

* Empirik antimikrobiyal tedavi

e Kateter infeksiyonu yerine gore tedavi plani
e Etkene gore tedavi

o Kateter tipine gore tedavi

o Antibiyotik Kilit Tedavisi (AKT)

o Ozet




e
EMPIRIK ANTiBiYOTIK TEDAVISI

Hastaligin
/ Ciddiyeti \
Klinik
durum

i

Inferli(ss:(yon Muh_temel
faktorleri patojenler
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EMPIRIK TEDAVI- 2

* En sik etken: KNS, ¢ogu metisilin direngli
» Empirik tedavi: Vankomisin
* MRSA - Vankomisin MIK »2 mcg/mL : Daptomisin

o Linezolid empirik tedavide uygun degil*

*Mermel LA, et al. CID 2009; 49:1-45
**The Pink Sheet. 2007;69(13):8.



http://www.uptodate.com/contents/linezolid-drug-information?source=see_link

e

EMPIRIK TEDAVI — Gram negatif spektrum?

(Nb"rr'openi k veya septik hastalarda

e Agir hastalik

o CID mikroorganizmalarla kolonizasyon?
e YBU hastasinda femoral kateter

\* Onceden antibiyotik kullanimi

~N

v Lokal antimikrobiyal duyarlilik

v Pseudomonas’i kapsamals:
4. kusak Sefalosporin
Karbapenem
3 Laktam - 3 laktamaz inhibitéri
+/- AG

Mermel LA, et al. CID 2009; 49:1-45

™~




Empirik Anti-fungal Tedavi

> YBU hastasi

> Uzun siireli genis spektrumlu AB ragmen devam
eden ates

Pozitif serolojik gostergeler

Multipl steril olmayan bélgeden kandida izolasyonu
Femoral kateter

Total parenteral beslenme (TPN)

Invazif kandidiyaz igin risk faktarleri:
Hematolojik malignite

Kemik iligi (KIT) veya solid organ transplantasyonu
(SOT)

vV V.V V VYV VYV V




e Tedavi yonetimi (Kateter ve antibiyotik)

o Kateterin c¢ikartilmasi endikasyonlari

o Kateterin c¢ikartilmasi gerekmeyen durumlar
e Empirik antimikrobiyal tedavi

o Kateter infeksiyonu yerine gore tedavi
e Etkene gore tedavi

o Kateter tipine gore tedavi

e Antibiyotik Kilit Tedavisi (AKT)

o Ozet




e

-

Kateter infeksiyonu yerine gore tedavi

Infiizyon flebiti:
e Kateter gikartiimali

* Ates ve infeksiyonun diger bulgular: yoksa
antimikrobiyal tedavi gereksiz

Girig-yeri infeksiyonu:

e Tinelli kateterler hemen gikartilmali

* Klavuz telle degisim mmp bakteremi ve septik emboli
riski |

 Eksiida, kateter ucu kiiltiirii ve periferik kan
kiltdrleri

o KIKDI diglanirsa: <7 giin tedavi

™~




Kateter infeksiyonu yerine gore tedavi

Komplike olmayan™ ¢ikis-yeri infeksiyonu

Y4

KUltir sonucuna gore Topikal tedavi ile
topikal antibiyotik lyllesmezse veya
(6rn.: mupirosin, purulan drena
ketokonazol vb) (B- olursa sistemik

1) antibiyotik (B-Il
N A

Tedavi siiresi:
> Periferik venéz kateterler: 7 giin

Sistemik tedavi ile
lyilesmezse

kateter cekilmeli

g (B-11) Y

» Santral ve arter kateterleri: 14 giin

™~




Supuratif tromboflebit

* Baska bir damarigi infeksiyon kaynagi olmaksizin
uygun antibiyoterapiye ragmen 72 saatten daha uzun
siiren bakteremi ve fungemi (A-II)

o Kateter cikartilmali

* Giris yeri ekslidasinin gram boyasi ve kiltirine gore
veya hemokiiltiire gére antimikrobik tedavi

 En az 3- 4 hafta (B-III)

* Yiizeyel venlerde purdlans cerrahi
» Infeksiyonun damar duvari digina yayilimi p— rezeksiyon
« Antibiyoterapiye yanit alinamayan (A-IT)

Mermel LA, et al. CID 2009; 49:1-45




Tunel infeksiyonu veya port

absesi:

¥

Kateter ¢cekilmeli

Eksudanin gram boyama ve/veya
kultur sonucuna gore tedavi

¥

Gerekirse insizyon ve drenaj

¥

7-10 gun antibiyotik

(es zamanh bakteremi / kandidemi
yoksa) (A-Il)

Gilbert DN, et al. The Sanford Guide to Antimicrobial Therapy. 41st ed. Antimicrobial Therapy,Inc., USA, 2011 /




e Tedavi yonetimi (Kateter ve antibiyotik)

o Kateterin c¢ikartilmasi endikasyonlari

o Kateterin ¢ikartilmasi gerekmeyen durumlar
e Empirik antimikrobiyal tedavi

o Kateter infeksiyonu yerine gore tedavi plani

» Etkene gore tedavi

o Kateter tipine gore tedavi

e Antibiyotik Kilit Tedavisi (AKT)
e Ozet




- Koagulaz negatif stafilokok

» Kontaminasyon ? / Infeksiyon ?

 Kateter ¢ekildikten sonra 5-7 giin sistemik an‘nbuyohk
(B-III)

» Kateteri korumak gerekirse, 10-14 giin sistemik + AKT
(B-III)

Komplike olmayan KIKDI

Damarigi veya ortopedik arag-gere¢ yoksa
Kateter gekildiyse

Kateter sonrasi alinan kan kiiltiirleriyle bakteremi

iIslanirsa

 Antibiyotiksiz izlenebilir (C-Ill) |

DN NI NI N

Q.
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e
Koagulaz negatif stafilokok

Damarigi protez / materyal varsa:
» Kateter mutlaka cekilmeli
e Uzun sireli tedavi

o Infektif endokardit dislanirsa: 3 hafta tedavi

S. lugdunensis:

» KIKDI'nin nadir etkeni

o Infektif endokardit ve metastatik infeksiyonlar
o (~ S. aureus)™ (B-II)

* Zinkernagel AS, et al, 2008;36(4):314.




4 S. aureus

* Kateter gekilmeli
* 4-6 hafta sistemik antibiyotik (B-II)

e Tekrarlanan hemokiltirlerde 72. saatte lireme
olmazsa yeni kateter takilabilir.

DM yoksa

Immunosuprese degilse

Infekte kateter gekildiyse

Damarigi arag / protez yoksa

Endokardit / siiplratif tromboflebit yoksa (TEE/USG)
72 sa iginde ateg, bakteremi yaniti alindiysa
Metastatik infeksiyon kaniti yoksa

7

{Daha kisa siireli tedavi (minimum 14 giin) (A-II)}
\ /

VVVVVYVYVY
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a I
S. aureus

S. aureus bakteremili hastalarda
o infektif endokardit (IE): % 25-32

» Baktereminin ilk 5-7 glini iginde
TEE yapilmali (B-II)
Istisnalar:

» Eslik eden kolaylastirici kardiyak durum veya
endokardit bulgularinin olmamasi

» Kateter ¢ekildikten sonra 72 sa icinde ates ve
baktereminin kaybolmasi

1. Abraham J, et al. Am Heart J. 2004;147(3):536.
K 2. Sullenberger AL, et al . J Heart Valve Dis. 2005;14(1):23. /
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4 N
S. aureus bakteremisi - Hematojen komplikasyonlar

» Kateter gikartilmasi ve uygun antibiyotik tedavisinin
72. saatinde devam eden kan kiiltiir pozitifligi

Risk faktorleri:

e Uzun sireli bakteremi

e Damarigi protez / arag

e Komorbid immunduskin durumlar
e Kapak anomalisi (endokardit)

e Diyaliz

» Suptratif tromboflebit

» Kateter ¢ikartilmasinda gecikme

mmmmmm) | 4 - 6 hafta antibiyotik |

Fowler VG Jr,et al. Arch Intern Med. 2003;163(17):2066.
Fowler VG Jr, et al. JAMA. 2005;293(24):3012.
K Chang FY, et al. Medicine (Baltimore). 2003;82(5):322. /
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S. aureus

» Kisa siireli kateterler: hemen ¢ekilmeli (A-II)

e Uzun siireli kateterler: kontraendikasyon yoksa
cekilmeli (A-I1)

* Kateter yerinde birakildiysa:
4 hafta AKT + sistemik anbiyotik (B-TT):
Basari orani distk, niiks orani yiksek
Kateter cikartilmasi kontraendike ise
Mimkinse kilavuz telle degisimi
Antibiyotik emdirilmis kateter (B-II)

Poole CV, et al. Nephrol Dial Transplant. 2004;19(5):1237.
K Kuizon D, et al. Arch Intern Med. 2001;161(3):406. /




e

S. aureus

o Kateterucu kiltiirinde: S.aureus
* Periferik hemokiiltiirler: negatif

> Yakin izlem ve 5-7 giin antibiyotik
> Tlave kan kiiltirleri (kateterden + periferik)

> Infeksiyon bulgular: gelisirse kateter hemen ¢ekilmeli
> 14 giin antibiyotik tedavisi
> Yeni kateter hemokiiltirler negatiflesince (B-II)
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" IDSA 2009 REHBERI - Stafilokoklar |

Table 5. Intravenous antimicrobial treatment of intravenous catheter-related bloodstream infection in adults according to the specific pathogen isolated.

Pathogen

Preferred
antimicrobial agent

Example,
dosage®

Alternative
antimicrobial agent

Comment

Gram-positive cocci
Staphylococcus aureus
Meth susceptible

Meth resistant®

Coagulase-negative staphylococci
Meth susceptible

Meth resistant

Penicillinase-resistant
b
Pen

Penicillinase-resistant
Pen

Vm

Naf or Oxa, 2 g gdh

\Vm, 15 mag/kg q12h

Naf or Oxa, 2 g g4h

Vm, 15 mg/kg iv q12h

Cfaz, 2 g g8h; or Vm, 15 mg/kg
ql2h

Dapto, 6-8 mag/kg per day, or linezo-
lid; or Vm plus (Rif or Gm); or
TMP-SMZ alone (if susceptible)

First-generation Csp or Vm or TMP-
SMZ (if susceptible)

Dapto 6 mag/kg per day, linezolid, or
Quin/Dalf

Penicillinase-resistant Pen or Csps are preferred
to Vm.® For patients receiving hemodialysis, ad-
minister Cfaz 20 mg/kg (actual weight), round
to nearest 500-mg increment, after dialysis

Strains of S. aureus with reduced susceptibility or
resistance to Vm have been reported; strains
resistant to linezolid and strains resistant to
Dapto have been reported

Vm has dosing advantages over Naf and Oxa, but
the latter are preferred because of concerns
about increasing Vm resistance

For adults <40 kg, linezolid dose should be 10
mg/kg; strains resistant to linezolid have been
reported

Mermel LA, et al. CID 2009: 49:1-45

/
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IDSA 2009 REHBERI - Stafilokoklar

Gram pozitif Koklar

S. aureus

Metisilin duyarh Nafsilin / Oksasilin  Sefazolin/ Vankomisin

Metisilin direngli Vankomisin Daptomisin
Vanko+ Rifam / Genta
TMP-SMZ

KNS

Metisilin duyarl Nafsilin / Oksasilin  1.kusak Sefalosporin
Vankomisin
TMP-SMZ

Metisilin direngli Vankomisin Daptomisin
Linezolid
Quin / Dalf

k Mermel LA, et al. CID 2009: 49:1-45 /
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Enterococcus spp

 Kisa siireli kateterler: cekilmeli + sistemik anbiyotik
(B-TI)

* Uzun sireli kateterler: Giris yeri / cep infeksiyonu,
stpliratif fromboflebit, sepsis, endokardit, persistan
bakteremi, veya metastatik infeksiyon varsa
¢tkartilmali (B-IT)

* Duyarli ise ampisilin, direngli ise vankomisin (A-IIT)
* VRE: linezolid veya daptomisin (B-II) i

Kombinasyon vs Monoterapi*: \
» Komplike olmayan KIKDI: anlamli fark yok**

*Mermel LA, et al. CID 2009; 49:1-45
\ **Gray J, et al. J Hosp Infect. 1994,27(3):179
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Enterococcus spp- KIKDI
Journal of Antimicrobial Chemotherapy (2002) 50, 577-582
DOI: 10.1093/jac/dkf182 ] A_C

Enterococcal intravascular catheter-related bloodstream infection:
management and outcome of 61 consecutive cases

Jonathan A. T. Sandoel**, Ian R. Witherden?, Ho-Kong C. Au-Yeung?, Peter Kite!, Kevin G. Kerr!?
and Mark H. Wilcox!

e 48 SVK cikartilan hasta: 40 (83%) basarili tedavi
e 13 SVK korunan hasta: 5 (38%) basarili tedavi.

* Kateter in situ: "Ampisilin + Gentamisin”
kombinasyonu daha iyi




Enterococcus spp

Determinants of Vancomycin Resistance and Mortality Rates in

Enterococcal Bacteremia

A Prospective Multicenter Study

Emanuel N. Vergis, MD; Mary K. Hayden, MD; Joseph W. Chow, MD; David R. Snydman, MD; Marcus ). Zervos, MD; Peter K. Linden, MD;
Marilyn M. Wagener, MPH; Barbara Schmitt, RN, BSN; and Robert R. Muder, MD

» VRE etkenli 200'den fazla olgu

e Kanitlanmis endokardit: % 1.5

o E. faecium: Infektif endokardit riski diigiik
o E. faecalis: IE riski yiiksek
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e
Enterococcus spp

TEE endikasyonlari (B-IIT):

o IE semptom ve bulgular

* Persistan bakteremi veya ates
* Protez kapak veya endovaskiler yabanci cisim
 Septik pulmoner emboli

- Optimum tedavi siiresi: ???

o IE / metastatik infeksiyon yoksa 7-14 giin tedavi

Anderson DJ, et al. Infection. 2004;32(2):72
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e

IDSA 2009 REHBERI - Enterokoklar

Enterococcus fascalis/Enterococ-

cus faecium
Amp susceptible Amp or (Amp or Pen)  Amp, 2 g gdh or g6h; Vm Vm may have dosing advantages over Amp, but
+ aminoglycoside or Amp + Gm, 1 there are concerns about Vm resistance
mg/kg q8h

Amp resistant, Vm susceptible  VYm + aminoglycoside  Vm, 15 mg/kg iv q12h  Linezolid or Dapto 6 mg/kg per day  Quin/Dalf is not effective against E. faecalis
+ Gm, 1 mgkg g8h

Amp resistant, Vm resistant Linezolid or Dapto Linezolid, 600 mg Quin/Dalf 7.5 mg/kg q8h Susceptibility of Vm-resistant enterococci isolates
q12h; or Dapto 6 varies; Quin/Dalf is not effective against E.
mg/kg per day faecalis

Alternatif secenek

Gram pozitif Koklar
Enterococus faecalis / Enterococcus faecium

Ampisilin duyarh Ampisilin +/- AG Vankomisin
Ampisilin direngli Vankomisin+/- AG Linezolid
Vankomisin duyarl Daptomisin
Ampisilin direngli Linezolid Quin / Dalf
Vankomisin direngli Daptomisin
Mermel LA, et al. CID 2009; 49:1-45 /
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Gram-negatif basiller L o
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* Giris yeri / cep infeksiyonu
o Sipiiratif tromboflebit “
* Persistan bakteremi Kateter

Sepsis mutlaka
o o o

P . cekilmeli

» Endokardit

e Metastatik infeksiyon

» MDR (¢ID) gram-negatif infeksiyon risk faktorleri:
Empirik karbapenem ya da 2 farkl grup kombinasyonu




Gram-negatif basiller

e Kiltdr + duyarlilik sonuglarina gore
e 7-14 giin monoterapi

Kateter ¢ekilir

_ _ Persistan -
LJ__ZU?_ S|Stem|k bakteremi . I\élelt(astatll,()
sureli + AKT Agir infeksiyon?
kateter Sepsis Uzun sureli
tedavi

*Safdar N, et al. Lancet Infect Dis. 2004;4(8):5109.




@SA 2009 REHBERI — Gram

negatif basiller

Gram-negative bacilli®
Escherichia coli and Klebsiella

species
ESBL negative Third-generation Csp Ctri, 1-2 g per day Cipro or Atm Susceptibility of strains varies
ESBL positive Carbapenem Erta, 1 g per day; Imi, Cipro or Atm Susceptibility of strains varies
500 mg q6h; Mero,
1 g g8h; or doripe-
nem, 500 mg g8h
Enterobacter species and Serratia  Carbapenem Erta, 1 g per day; Imi, Cefepime or Cipro Susceptibility of strains varies
marcescens 500 mg g6h; Mero,
1 g gBh
Acinetobacter species Amp/Sulb or Amp/Sulb, 3 g g6h; or Susceptibility of strains varies
carbapenem Imi, 500 mg q6h;
Mero, 1 g g8h
Stenotrophomonas maltophilia TMP-SMZ TMP-SMZ, 3-5 mg/kg  Tic and Clv

Pseudomonas aeruginosa

Burkholderia cepacia

Fourth-generation Csp
or carbapenem or
Pip and Tazo with or
without
aminoglycoside

TMP-SMZ or
carbapenem

q8h

Cefepime, 2 g q8h; or
Imi, 500 mg g6h; or
Mero, 1 g g8h; or
Pip and Tazo, 45 g
g6h, Amik, 15 mg/kg
g24h or Tobra 5-7
mag/kg q24h

TMP-SMZ, 3-5 mafkg
g8h; or Imi, 500 mg
g6h; or Mero, 1 g
q8h

Susceptibility of strains varies

Other species, such as B. acidovorans and B.
pickiei, may be susceptible to same antimicro-
bial agents

Mermel LA, et al.

CID 2009; 49:1-45




E. Coli ve Klebsiella

SPP
ESBL negatif

ESBL pozitif

Enterobacter spp-
Serratia spp

Acinetobacter spp

S. maltophilia
P. aeruginosa

Burkholderia cepacia

-

g IDSA 2009 REHBERI — Gram negatif basiller h

Gram negatif basiller

3.Kusak sefalosporin

Karbapenem
Karbapenem

Ampisilin/ Sulbaktam
Karbapenem

TMP-SMZ

4. Kusak sefalosporin
Karbapenem

Pip-tazo

+/- AG

TMP-SMZ
Karbapenem

Siprofloksasin/ aztreonam

Siprofloksasin/ aztreonam
Sefepim / Siprofloksasin

Mermel LA, et al. CID 2009; 49:1-45 /
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IDSA 2009 REHBERI — Nadir patojenler

Alternatif secenek

Corynebacterium
Jerkeium
Flavobacterium spp

Ochrobacterium
anthropi

Malassezia furfur

Nadir patojenler
Vankomisin

FQ (Orn:Levo)

TMP-SMZ
FQ
Amfo B

Linezolid

TMP-SMZ
Imipenem
Meropenem

Karbapenem + AG

Vorikonazol

Mermel LA, et al. CID 2009; 49:1-45

\
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Candida spp

e Santral iv kateterler gekilmeli ve kateter ucu kiiltire
gonderilmeli (A-IT)
» Kateter gekilip anti-fungal 6ncesi klinik bulgular
dizelse bile tedavi edilmeli (A-IT)

» Nétropenik hasta: Kaynak ¢ogunlukla GIS — Kateterin
korunmasi denenebilir

» Sistemik antifungal tedavi : Ekinokandin ve azoller

Fungi

Candida albicans or other Candida Echinocandin or fluco-
species nazole (if organism is
susceptible)

Caspo, 70-mg loading  Lipid AmB preparations
dose, then 50 mg
per day; micafungin,
100 mg per day; ani-
dulafungin, 200 mg
loading dose fal-
lowed by 100 mg
per day; or flucona-
zole, 400-600 mg
per day

Echinocandin should be used to treat critically ill

patients until fungal isolate is identified

Mermel LA, et al

. CID 2009; 49:1-45

-
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Kandidemi - Flukonazol

» Notropenik olmayan
e Klinik olarak stabil

e Son 3 ayda “Azol”
maruziyeti yok

o C.glabrata or C.krusei
insidansi disik merkez

(<%15 ) (A-III)

* Ayrica; bu kriteleri tasiyan
bazi nétropenik hastalarda
(B-II)

» 800 mg yikleme sonrasi 400
mg idame

Kandidemi - Ekinokandin

* Notropenik olan -
olmayan hasta

» Klinik olarak stabil
degil
* Azol maruziyet oykiisi

o C.glabrata or C.AKrusei
sik

» Candida izolati duyarl
ise flukonazole
gegilmeli

Mermel LA, et al. CID 2009; 49:1-45
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ESCMID PUBLICATIONS

ESCMID* guideline for the diagnosis and management of Candida
diseases 2012: non-neutropenic adult patients

O.A. CornelyI T, M. Bassetti?’, T. Calandra”,j. Garbino®’, B. J. Kullberg”, O. Lortholary"’_”, W. Meersseman®’, M. Akova®,

M. C. Arendrup'® S. Arikan-Akdagli'', J. Bille3, E. Castagnola'?, M. Cuenca-Estrella'3, . P. Donnelly®, A. H. Groll?, R. Herbrecht'®,
W. W. Hope'é, H.E. Jensen'’, C. Lass-Florl'%, G. Petrikkos'?, M. D. Richardson??, E. Roilides?', P. E. Verweij®, C. Viscoli*? and

A. ). Ullmann?? for the ESCMID Fungal Infection Study Group (EFISG)

TABLE 7. Recommendations on catheter management in candidaemia

Population Intervention SoR QoE

Central venous catheter can be removed Remove indwelling lines (not over a guidewire) A Il,
Central venous catheter cannot be removed Echinocandin, liposomal amphotericin B or amphotericin B Il,
B lipid complex

Azole or amphotericin B deoxycholate D Il,




Kandidemi - izlem

Anti-fungal tedavi baslandiktan sonra;

* Giinlik hemokiiltiir tekrari (negatif olana dek)

e Hemokiiltlr negatifliginden sonra +14 giin tedavi

» Kandidemiye bagli semptomlar diizelmis olmali

* 606z muayenesi: Endoftalmit?

* Metastatik infeksiyon odagi: uzun sireli tedavi
(g6z kalp, kemik, karaciger, dalak)
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KIKDI - Tedavi Siiresi
Kan kiiltdriiniin negatifligi + 10-14 giin

1. giin: negatif kan kdiltird glnd

 Yakin gegmiste protez kapak degisimi: 4-6 hafta
(IE kanitlanamasa bile)

o Kateter cekildikten 72 sa sonra;
persistan bakteremi / fungemi : en az 4-6 hafta

* Bakteremi komplikasyonlar: varsa:
tlrune gore 4-6 hafta™ veya 6-8 hafta**

Mermel LA, et al. IDSA Guidelines. Clin Infect Dis. 2009;49(1):1.




e Tedavi yonetimi (Kateter ve antibiyotik)

e Kateterin ¢ikartilmasi endikasyonlari

e Kateterin ¢ikartiimasi gerekmeyen durumlar
e Empirik antimikrobiyal tedavi

o Kateter infeksiyonu yerine gore tedavi plani
e Uretilen etkene gore tedavi

o Kateter tipine gore tedavi
o Antibiyotik Kilit Tedavisi (AKT)
e Ozet
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Tunelsiz SVK ve Arteryel Kateterler

Kateter ¢cekilmeli

Kateter cekilip yeni
kateter farkh bir
bolgeden takilmali

- YBU hastasinda
aciklanamayan sepsis

« Kateter giris yeri
uzerinde eritem,
purulan akinti

* Aciklanamayan ates +
kan kultur pozitifligi

« SVK veya arteryel
kateter kilavuz telle
degistirilmis

« Cikartilan kateter ucu
kulturunde anlaml
ureme

™~




e

TUNELLI SVK

Central Venous External Line:
Catheter
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4 TUNELLI SVK A

Broviac Kateteri
| = [ < Groshong Kateter|

Catheter. A"
Tl e
Cap

Tunneled Central
Venous Access Device

K Tunneled Central Venous Catheters /
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4 ™
Hemodiyaliz kateteri- KIKDI

* Genis spektrumlu empirik antibiyotik (A-IT)
e Vankomisin + Gram negatif etkinlik

* MSSA: Sefazolin (A-II)

* VRE: Daptomisin / Oral Linezolid (B-IT)
* Daptomisin (vankomisin allerjik hastada)
» Tedavi siiresi: etken mikroorganizma ?

metastatik infeksiyon?

tedavi yaniti ?

e |

ok AR
® -

&7 B -

-
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Collar bone

Point where
ling enters
the body

Tunelli hemodiyaliz kateteri

Heart T ' i HD } { ;
with suspected CRBSI -

Connection line
for drips or

syringes BC from catheter and peripheral vein or

bloodiine if peripheral vein not feasible
= I AN —
Empiric antibiotics (Table 6)
+ Antiblotic lock (Table 8)
\ 4 Y Y
Resolution of bacteremia/fungemia Persistant bacleremia/
Negative blood cullures ] and fever in 2-3 days fungemia and fever
Y ‘ Y
Remove CVC
Stop Candida -
: Administer
antibiotics albicans ’ antibiotics
K v Y
Guidewire CVC Administer
Remave CVC exchange antibiotics x 4-6
Administer antifungal Rk e
antibiotic x 3 wks | metastatic infections
if TEE is negative therapy for 14 days (thromboss,
after the first negative endocarditis)
blood culture

Figure 4. Catheter-related blood stream infection (CRBSI) among patients who are undergoing hemodialysis (HD) with tunneled catheters. BC, blood
culture; CVC, central venous catheter; TEE, transesophageal echocardiograph.
K Mermel LA, et al. IDSA Guidelines. Clin Infect Dis. 2009;49(1):1
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Hemodiyaliz kateteri-iligkili |
bakteremi

] -
R v
LY -

1
1

Tedavi baslandiktan 48-96 saat sonra
kan kulturu tekrari

|

\ 4

Pozitif ise: Katateri cikart,

Metastatik infeksiyon?
Endokardit?

Mermel LA, et al. IDSA Guidelines. Clin Infect Dis. 2009;49(1):1.
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" Tinelli - balonlu hemodiyaliz kateteri
KiKDI

S.aureus, Pseudomonas, Candida

Uzun siireli kateter daima
cekilmeli
Gegici tiinelsiz / balonsuz kateter

(farkli balgeden)

Bakteremi tedavisi

Kan kiiltiirleri negatiflestiginde
yeni tiinelli diyaliz kateteri (B-III)

K Mermel LA, et al. IDSA Guidelines. Clin Infect Dis. 2009;49(1):1.
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Uzun sureli kateterler

*Alternatif vaskuler giris yeri yok ve/veya

« Kanama diyatezi riski

« Cikis-yeri veya tunel infeksiyonu ile komplike
olmamissa

A 4

[- Kilavuz telle degisim (B-III) }

= Antibiyotik - emdirilmig kateter (B-II)




e

Hemodiyaliz kateteri-iligkili KDI

» Kateterin gekilmesi endikasyonu yoksa;
10-14 giin her HD sonrasi AKT (B-II)

* Antibiyotik tedavisi tamamlandiktan 1 hafta
sonra siirveyans kan Kkiiltiirleri (B-IIT)

Il

e Kan kiltirleri pozitifse; kateter gekilmeli

e Yeni uzun sireli HD kateteri kan kdiltirleri
negatiflestikten sonra takilmali (B-IIT)

Mermel LA, et al. IDSA Guidelines. Clin Infect Dis. 2009;49(1):1.
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SANFORD REHBERI - Tiinelli Kateterler

* Yanik/ Notropenik hasta:

1. Vankomisin + Sefepim / Seftazidim
2. Vankomisin + Pip-Tazo

3. Imipenem, Meropenem, Doripenem

e TPN: Vorikonazol / Anidulafungin /
Kaspofungin

o S.aureus / epidermidis: Vankomisin 2x1 g IV
» Malessezia furfur. Flukonazol




e Tedavi yonetimi (Kateter ve antibiyotik)

o Kateterin c¢ikartilmasi endikasyonlari

o Kateterin c¢ikartilmasi gerekmeyen durumlar
e Empirik antimikrobiyal tedavi

o Kateter infeksiyonu yerine gore tedavi plani
e Uretilen etkene gore tedavi

o Kateter tipine gore tedavi

* Antibiyotik Kilit Tedavisi (AKT)

e Ozet




-

Antibiyotik Kilit Tedavisi - AKT

Vancomycin Ceftazidime Heparin
S mg/ml 10 mg/mi 10,000 U/mi .
: 4
%: lb) 2 ‘ ’-
| 'TLW iy
0 '..
I mil [ 0.5 mi oS mi

|
P —‘.:4:_1): lock # f\.
“"“Lf\]:“_'}: s = |‘/ /ﬂ'¥

» Kateterin gikartilamadigi

* KNS veya 6ram negatif basil etkenli

o Intraluminal infeksiyonlarda

» Sistemik tedaviye ek olarak yararli adjuvan

™~
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NEDEN AKT ?

o Kateterin cekilmesini onleme
uzun stireli kateterleri korumak

e Intraluminal kolonizasyon ve infeksiyon —
mikrobiyal biofilm olusumu

o Sterilizasyon amaciyla kateter limeni iginde yiiksek
antibiyotik konsantrasyonu

(MIK'nun 100-1000 kati fazla olmali)

1. Pascual A, et al. Effect of polyurethane catheters and bacterial biofilms on the in-vitro activity of antimicrobials against
Staphylococcus epidermidis. J Hosp Infect. 1993;24(3):211.
2. Carratala J. The antibiotic-lock technique for therapy of 'highly needed' infected catheters. Clin Microbiol Infect.

@02;8(5):282. /




AKT — Endikasyonlar (B-II)

« Kateterin yerinde birakilma zorunlulugu
« Cikig yeri veya tunel infeksiyonu bulgusu yok

* Uzun sureli (>14 gun) damarigi arag varhgi
» Tunelli kateterler ve implante portlar

« KNS
« Gram negatif basiller
« Vankomisin-duyarh enterokok

\
 Klinik ve hemodinamik olarak stabil }

)

Sistemik Antibiyotik + AKT (7-14 gun)

Mermel LA, et al. IDSA Guidelines. Clin Infect Dis. 2009;49(1):1. /




AKT - Kontrendikasyonlar

» Komplike KIKDI
* Agir sepsis veya hemodinamik instabilite
* Persistan bakteremi

» Etkenler: Staphylococcus aureus, Pseudomonas
aeruginosa, direngli gram negatif basiller, fungi, or
mycobacteria, acillus species, Micrococcus species, or
Propionibacteria (kontaminasyon diglandiktan sonra)

 Kisa siireli SVK (<14 gtin)
» Tinel infeksiyonu, gikis yeri infeksiyonu veya
port absesi

Mermel LA, et al. IDSA Guidelines. Clin Infect Dis. 2009;49(1):1.




AKT - Etkinlik

Journal of Antimicrobial Chemotherapy (2005) 55, 90-94
doi:10.1093/jac/dkh488

Advance Access publication 1 December 2004

Treatment of long-term intravascular catheter-related bacteraemia
with antibiotic lock: randomized, placebo-controlled trial

Bart J. Rijnders'#, Eric Van Wijngaerden’, Stefaan J. Vandecasteele’, Marguerite Stas’
and Willy E. Peetermans’

! mternal Medicine and Infectious Diseases, Erasmus MC, Rotterdam, The Netherlands; 2Internal Medicine and
Infectious Diseases, UZ Gasthuisberg, Leuven; *Oncological Surgery, UZ Gasthuisberg, Leuven, Belgium

» Tek randomize plasebo kontrolli ¢alisma
o "ALT+ sistemik antibiyotik" vs "Sistemik antibiyotik”
o Sadece 44 KIKDI atag !

_ AKT + Sistemik AB | Sistemik AB

Tedavi basarisizligi % 33 % 57
180. gtin niiks %14 % 39
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AKT - Etkinlik

In-Depth Topic Review \
merican Journa I of

.
Nephirolog Am J Nephrol 2011;34:415 422

DOl 10.1159/000331262

Anti-Infective Locks for Treatment of Central
Line-Associated Bloodstr i :
A Systematic Review and Meta-Analysis

John C. O'Horok Germana L.M. Silva< Nasia Safdar?

e 8 calisma, 396 hasta

m Sistemik AB
mAKT+
Sistemik AB
Kateter Nuks
degisimi

™




4 N
Antibiyotik kilit solusyonu (AKS) secimi

 Kimyasal olarak stabil
» Biyofilm olusturan mikro-organizmalara etkili

o Sefazolin, vankomisin, seftazidim,
siprofloksasin, gentamisin

* Kateter tipi, antikoagiilan gereksinimi, sollisyonun
kateterde kalis siiresine gore

» Hastanin viicut agirhgi ve allerji oykisu

- /




" IDSA 2009 - Antibiyotik Kilit

Solusyonlari
Table 9. Final concentrations of antibiotic lock solu-
tions used for the treatment of catheter-related blood-
stream infection.

Heparin or

Antibiotic and dosage saline, IU/mL  Referencel(s)
Vancomycin, 2.5 mg/mL 2500 or 5000 [100, 275]
Vancomycin, 2.0 mg/mL 10 [2756]
Vancomycin, 5.0 mg/mL?® 0 or 5000 (276, 277]
Ceftazidime, 0.5 mg/mL 100 [123]
Cefazolin, 5.0 mg/mL 2500 or 5000 [100, 277]
Ciprofloxacin, 0.2 mgImLh 5000 [130]
Gentamicin, 1.0 mg/mL 2500 [100]
Ampicillin, 10.0 mg/mL 10 or 5000 [275]
Ethanol, 70%° 0 [131]

k Mermel LA, et al. IDSA Guidelines. Clin Infect Dis. 2009;49(1):1.




AKT - Antikoagulan

* Heparin: en sik

 Mikrobiyal biyofilm igine antibiyotik
penetrasyonunu arttirir

Dezavantajlar::

> Bazi antibiyotiklerle konsantrasyon-bagiml
uyumsuzluk

> Sistemik antikoagilasyona bagli kanama riski
> Trombositopeniyi indikleme*

*Karaaslan H, et al. Nephrol Dial Transplant. 2001;16(10):2072.

- /




4 N
AKT — Uygulama

 Kateter limenine uygulamadan hemen once taze
hazirlanmali

* Uygulama ve kateter iginde birakma (dwell) siiresi:
kateterin diger amaglarla kullanimi disinda limen
icinde birakilmali (4-72 sa)

* Hemodiyaliz kateterleri: 72 sa

» Diger kateterler: maksimum 48 sa
e 7-14 giin (etkene gore) (B-IT)
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\ Mermel LA, et al. IDSA Guidelines. Clin Infect Dis. 2009;49(1):1 /
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AKT - Yanetkiler

* Mantar siperinfeksiyonu
» Sistemik toksisite
 Direng gelisimi ve tedavi bagarisizligi

o Sekonder kandidemi




AKT — Monitorizasyon

e Tedavi basarisizligi ?
» Komplikasyon belirtileri?
* Niks ?

AKT’nin

48-72. saatinde
hasta febril

sepsis
bulgulari

Infekte
kateter
cikartiimali

hemodinamik
bozukluk

/2 saat sonra
hemokulturler
hala pozitif

metastatik
Infeksiyon




e Tedavi yonetimi (Kateter ve antibiyotik)

o Kateterin c¢ikartilmasi endikasyonlari

o Kateterin c¢ikartilmasi gerekmeyen durumlar
e Empirik antimikrobiyal tedavi

o Kateter infeksiyonu yerine gore tedavi plani
e Etkene gore tedavi

o Kateter tipine gore tedavi

o Antibiyotik Kilit Tedavisi (AKT)

» Ozet




KIKDI - Ozet 1

> Kateter cekilmeli: Komplike KIKDI ve cogu etken !l

> Klavuz telle degisim:

Kanama diyatezi, alternatif damar girisi yoklugu, septik
degilse

> Kateterin korunmasi:
Komplike olmayan KIKDI
Uzun sireli kateter gikartilamiyorsa

> Antibiyotik Kilit Tedavisi:
KNS, Gram negatif basil, vankomisin duyarli enterokok
Sistemik tedavi ile birlikte
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KIKDI - Ozet 2

> Empirik : Vankomisin

> Notropeni - sepsis : Gram negatif spektrum

> Fungal infeksiyon riski(+) : Anti-fungal

> Kiltir - antibiyogram sonucuna gére modifikasyon
> Tedavi siiresi: komplikasyon olup olmamasina gore
> S.aureus bakteremisi: TEE

> Kateter korundugunda 48-72 saat sonra;
= persistan bakteremi . .
- hemodinamik bozukluk "Kateter cekilmeli|

= metastatik infeksiyon

/




R tDtRKI

EKKU

|

m



L (STANBUL

"

-, bl
A
et
.

|- -




/
Antiseptik veya Antibiyotik-emdirilmis kateterler

» Aseptik tekniklere siki uyuma ragmen,

o KIKDI hizlari "National Healthcare Safety Network"
surveyans verileri egik degerlerinin iizerindeyse

(Orn: 1000 kateter giiniinde >2.5 infeksiyon)*

 Cikartilan kateter ucu kiiltire gonderilmeli

» Ureme olursa yeni kateter farkli bir bslgeden takilmali

* Edwards JR, et al. National Healthcare Safety Network (NHSN) Report
K Am J Infect Control. 2008;36(9):609.
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Mean CFU/mI of MRSA in Biofilm

Biyofilme etkinlik - MRSA

ANTIMICROEIAL AGENTS AND CHEMOTHERAPY, May 2007, p. 1656-166() Vol. 51, Nl
0066-480407/508.00+0  doi:10.1128/AAC.00350-06
Copyright © 2007, American Society for Microbiology. All Rights Reserved.

Comparative Activities of Daptomycin, Linezolid, and Tigecycline
against Catheter-Related Methicillin-Resistant Staphylococcus
Bacteremic Isolates Embedded in Biofilm’

Issam Raad,' Hend Hanna,' Ying Jiang,' Tanya Dvorak,' Ruth Reitzel," Gassan Chaiban,’
Robert Sherertz,” and Ray Hachem'*
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Biyofilme etkinlik - KNS

Int J Antimicrob Agents. 2012 Apr;39(4):338-42_ doi: 101016/ jantimicag.2012.01.001. Epub 2012 Feb 24.

Efficacy of tigecycline and vancomycin in experimental catheter-related Staphylococcus epidermidis
infection: microbiological and electron microscopic analysis of biofilm.

Aybar Y, Ozaras R, Besirli K, Engin E, Karabulut E, Salihoglu T, Mete B, Tabak F, Mert A, Tahan G, Yilmaz MH, Ozturk R.

Department of Infection, Istanbul University, Cerrahpasa Medical School, Cerrahpasa, Istanbul, Turkey.

Abstract

Central venous catheters are frequently used. The commonest cause of catheter-related bloodstream infections (CRBSI) is coagulase-
negative staphylococci (CoNS) associated with adherent biofilm. Tigecycline, a derivative of tetracycline, acts against strains producing
biofilm. In this study, we aimed to determine the effect of tigecycline in a CRBSI maodel. A single dose of 10(8) colony-forming units
(CFUYmL of slime-producing Staphylococcus epidermidis was given through polyethylene catheters inserted into 24 rabbits. After 72 h,
groups of eight rabbits were treated with heparin, vancomycin/heparin or tigecycline/heparin. Blood obtained from peripheral veins and the
catheter lumen as well as catheter tips were cultured, and three catheters from each group were studied using electron microscopy.
Surfaces were randomly subdivided and areas with 250 bacteria were compared. Blood cultures were positive from all heparin-treated
rabbits but were negative from those receiving either antibiotic (P<0.001). Catheter tip cultures revealed growth from six, two and one
rabbit(s) given heparin, vancomycin and tigecycline, respectively. Electron microscopy showed that catheters from heparin-treated rabbits
were most heavily colonised (more areas with 250 CFU) compared with catheters from animals treated with vancomycin or tigecycline
(P<0.003 and P<0.001, respectively). In conclusion, this study shows that tigecycline and vancomycin are both effective for treating CRBSI
due to CoNS. Electron microscopy of catheters themselves suggests that tigecycline is superior to vancomycin (P<0.001). Tigecycline may
be useful for the treatment of CRBSI.

* Tigesiklin vs Vankomisin
e Tigesiklin > Vankomisin




AKT — Hemodiyaliz

e Tedavi basarisi: % 41-100

e Tedavinin 48. saatinde atesin devami durumunda
infeksiy6z komplikasyonlar: %20-25

AKT - TPN

e Tedavi basarisi: % 25 -100
» Kandidemi ve port varliginda basari orani distk

Mermel LA, et al. IDSA Guidelines. Clin Infect Dis. 2009;49(1):1.
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AKT — Port-iligkili KDI

e Basari orani: %18-100

» Tek basina sistemik tedavi basarisizligi sonrasinda
uygulandiginda ve kilit soliisyonu heparin
icermiyorsa: bagari orani disuk

* Vankomisin vs. teikoplanin: (+ heparin 100
units/mL)

 Teikoplanin silikonize polimerlere daha iyi
baglandigindan basari orani daha yiiksek
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Hemodiyaliz kateteri-iligkili KDI

» Pseudomonas haricindeki gram negatifler ve KNS:
» Kateteri hemen ¢cekmeksizin empirik IV antibiyotik

» Sadece kateter kaninda ureme var ve periferik
hemokiiltirler negatifse tek basina 10-14 giin AKT

» Semptomlar devam ederse veya metastatik
infeksiyon bulgusu varsa kateter ¢ekilmeli (B-IT)

o Semptomlar 2-3 gin iginde dizelirse ve metastatik
infeksiyon bulgusu yoksa infekte kateter, klavuz tel

araciligiyla yeni, uzun sireli HD kateteri ile
degistirilebilir (B-IT)

Mermel LA, et al. IDSA Guidelines. Clin Infect Dis. 2009;49(1):1.
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