Ne Yapiyoruz? Ne Yapalim?
«Hastanin Klinik Orneklerinde VRE
Uredi»

Dr. Ogr. Uyesi Sibel YILDIZ KAYA
Cerrahpasa Tip Fakultesi

Infeksiyon Hastaliklari ve Klinik Mikrobiyoloji AD
Mart 2023



VRE Tarihcesi

e 1980’li yillarda Avrupa ve
Amerika’dan bildirilmis.

* Kisa stirede hastane epidemileri
tanimlanmis.

* 1999 Tirkiye — Akdeniz Universitesi
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VANKOMISINE DIRENCLI ENTEROCOCCUS
FAECIUM SUSU¥,**
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OZET

Bronkopulmoner infeksiyon nedeni ile ampirik olarak vankomisin ve amikasin kombi-
nasyon tedavisine baglanan 11 aylik erkek gocuktan 15 giin ara ilc alinan iki ayn plevra s1-
vistmin kiiltiirlerinden Enterococcus faecium suglan izole edilmistir. Disk difiizyon yonte-
mi, tam otomatize API sistemi, Sceptor sistemi, E-test ve buyyonda mikrodiliisyon ydnte-
mi ile suglarda antibiyotiklere goklu direng saptanmigtir, Ayrica izole edilen suslarda yiik-
sck diizeyde gentamisin dircnci gozlenmigtir.

HE LANCET, JANUARY 2/9, 1988

CAMPYLOBACTER PYLORI AND PERNICIOUS
ANAEMIA

SiR,~Few studies have been done on the assocation of
pemicious anacmia and Campylobacter pylort in the gastric mucosa.
The prevalence of this microorganism was low in a series of 14
patients with pemicious anaemia,' which suggests that C pylon
plays no part in the development of this disease and differentiates it
from non-autoimmury: gastnts.? However, Meyrick Thomas®
suggested that the prevalence and extension of intestinal metaplasia
in the gastric mucosa of these patients explained the absence of
these microorganisms, which are not associated with intestinal
metaplasia.

We have retrospecuvely studied 36 partients with pemicious
anaemia,® diagnosed by laboratory criteria (mean corpuscular
volume, lactate dehydrogenase, and vitamin B,; in serum, and
mtrinsic  factor and ackl measurement in  gastric  juice),
haematological criteria (bone marrow biopsy with thymidine
suppression test), and histopathological data (atrophic gastritis).
The biopsy specimens of the 36 cases were revised and paraffin
sections of the gastric body were stained with the Giemsa technigue.
This technique is valid for identification of C pylori.*

Histological results were as follows: 20 patients had both antral
and intestinal metaplasia, 10 only antral metaplasia, and 6 oaly
mtestinal metaplasia. Of the 30 cases with antral metaplasia, C pylort
was found in only 1 case. The extensive areas of antral metaplasia
without C pylori in these patients support the hypothesis that it is
unlikely that C pylors kas a significant role in the development of
gastritis in patients with pernicious anaemia and that the absence of
this microorganism s not due o sampling error, as has been
suggested.?
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help. 'They pronounced that patients with coclisc discase can 1ake
communion by taking the wine and either a tiny fragment of the
wafer or even nonc ar all, "F'o the best of our knowledge this solution,
already proposed by lay people,? ' is the first verdict on this subject
w have come from an official body of the Catholic Church.
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VANCOMYCIN-RESISTANT ENTEROCOCCI

Sir,—Vancomydn resistance among gram-positive organisms is
rare,'* except in some strains of Laconostac spp, lactobacilli, and
pediococci.’ Since November 1986, 55 strains of vancomycin-
resistant  enterococcl derived  from  twenty-two  panients with
end-stage renal failure or multiple organ failure, mcluding acute
renal failure, have been isolated at the Dulwich Public Health
Laboratory. The sources of these enterococe included blood (8),
intra-abdominal sepsis (8), urine (5), peritoneal fluid (2), pleural
flusd (1), and bile (1). Colonisation of four central venous lines was
detected at their exit sites. Faccal carniage of resistant organisms was
present in some infected patients and in 1 without evidence of
infection.

48 strains were Streptococcus faccion biotype T and 7 were S
Jaecaisz biotype 11 of three different serotypes (confirmaticn and
serotyping done at the Sweptococcus Reference Laboratory,
Cohindale). Two patients were infected with both species, All strains
are resistant to vancomycin at a concentration in excess of 64 mg/L
when tested on ‘Wellcotest', ‘Isosensitest’, or DST agars containing
5% lysed blood. 7 strains had minimum nhibitory concentrations
(MIC) greater than 2000 mg/l 5 had high level aminoglycoside

Zbl. Bakt. Hyg. A 267, 379-382 (1988)

Abstract

Vancomycin-Resistant Streptococcaceae from Clinical Material*

RUDOLF LUTTICKEN and GERHARD KUNSTMANN

Institute of Hygiene, University of Cologne, Cologne, FRG

Received March 2, 1987 - Accepted May 22, 1987

Three strains of vancomycin-resistant Gram-positive cocci, belonging to the familiy
Streptococcaceae, were isolated from patient samples. Two were identified as Lewconostoc
species, the other one as Enterococcus (Streptococcus) faecium. The clinical significance of
vancomycin-resistant Gram-positive bacteria is discussed.




* Avrupa’da ciftlik hayvanlarinda ve saglikli insanlarda VRE ile
gastrointestinal kolonizasyon sik
* Hayvan yemlerine avoparsin eklenmesi

* Avoparsin yaklasik 20 yil kullanilmis, sonrasinda ise 1997’de kullanimi
yasaklanmistir.

* Amerika’da ise hospitalize hastalarda gastrointestinal kolonizasyon
daha sik



* \Vankomisin, hticre duvari oncillerinin D-alanil-D-alanin (D-Ala-D-Ala)
ucuna baglanarak hiicre duvari sentezini bloke eder ve enterokoklari
inhibe eder.
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https://www.uptodate.com/contents/vancomycin-drug-information?search=vre&topicRef=4045&source=see_link

Enterokoklarda VA Direnci
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resistant u g;
VanA: D-alanin'in D-laktat ile yer degistirmesi,

D-Alanin = D-laktat : VanA, VanB, VanD, VanM vankomisinin minimum inhibitor
D-Alanin = D-serin : VanC, VanE, VanG, VanL, VanN konsantrasyonunu (MIC) neredeyse 1000 kat
artirir.




Vankomisin (glikopeptit) direnci
5 3 N 'OH'H NH
HOOC O 0 .""CON%O" NHCH
* Enterokoklarda vankomisin direnci kazanilmis veya intrinsik olabilir. Ho PN, —
* Ayrica hem distk duzey hem de yiksek dizey vankomisin direnci e ﬁ«—"t_
orilebilir. [050 O:
© a2 OO0,
e Kazanilmis Direng JJ A
=
VanA, B, D, E, G, L (En sik E. faecium ve E. faecalis) > Ll

* Intrinsik Direng

VanC; E. gallinarum (vanC1 genotipi) ve E. casseliflavus (vanC2 ve
vanC3 genotipleri)



Phenotypes of vancomycin-resistant enterococci (VRE)

Phenotype

VanA

VanB

VanC

VanD

Vank
VanG
VanL
VanM

VanN

Ligase
gene

vanA

vanB

vancC

vanD

vanE
vanG
vanlL
vanM

vanNh

Ending of

peptidoglycan*

D-Ala-D-Lac

D-Ala-D-Lac

D-Ala-D-Ser

D-Ala-D-Lac

D-Ala-D-Ser
D-Ala-D-Ser
D-Ala-D-Ser'
D-Ala-D-Lac’

D-Ala-D-Ser

MIC MIC
vancomycin teicoplanin
(mcg/mL) (mcg/mL)
64 to 1000 16 to 512
4 to 32 0.5to1
8 to 32 0.5to1
64 to 128 4 to 64
8 to 32 0.5to1
8to 16 0.5to1
8 0.5
>256 64 to >256
8 0.5

Transferability
between
strains

YES

YES

NO

NO

NO
YES
NO
YES

YES

Species

E. faecium,
E. faecalis,
E. durans, E.
hirae, E.
gallinarum,
E.
casseliflavus,
E. raffinosus,
E. avium, E.
mundtii

E. faecium,
E. faecalis,
E. durans, E.
gallinarum

E.
gallinarum,
E.
casseliflavus

. faecium,
. faecalis,
. raffinosus

. faecalis
. faecalis
. faecalis

. faecium

m m m m m mmm

. faecium

* 9 adet direnc fenotipi
tanimlanmistir.

* Diren¢ mekanizmasi tim
fenotiplerde benzerlik gosterip,
vankomisinin hedefine daha dusuik
afinite ile baglanmasiyla
sonuclanir.

* VanA tipi direncte;

* Vankomisin ve teikoplanine yiksek
dizey direnc vardir

* Direncg transfer edilebilir

* VanB tipi direncte;
* Vankomisin direncli, teikoplanin ise
duyarhdir.

* Direncg transfer edilebilir.



Phenotypes of vancomycin-resistant enterococci (VRE)

Transferability

= : MIC MIC
Ligase Ending of - . .
Phenotype ) « Vvancomycin teicoplanin
gene peptidoglycan
(mcg/mL) (mcg/mL)
VanA vanA D-Ala-D-Lac 64 to 1000 16 to 512
VanB vanB D-Ala-D-Lac 4 to 32 0.5to1
vanC vanC D-Ala-D-Ser 8 to 32 0.5to1
VanD vanD D-Ala-D-Lac 64 to 128 4 to 64
VanEk vanE D-Ala-D-Ser 8 to 32 0.5to1
VanG vanG D-Ala-D-Ser 8 to 16 0.5to1
vanL vanL D-Ala-D-Ser' 8 0.5
vanM vanM D-Ala-D-Lac’ >256 64 to >256
VvanN vanN D-Ala-D-Ser' 8 0.5

between Species
strains
YES E. faecium, o e .
e e, * VanC tipi direnc;
E. durans, E. . .
iae, E. * E. gallinarum ve E. casseliflavus
g suslarinda goralir.
iflavus, : . . . .
i * intrinsik direnctir.
E. avium, E. . . .
A e Direnc geni transfer edilmeaz.
YES E. faecium, 1 . .
g * |zolasyon onerilmez.
E. durans, E.
gallinarum
E. . . . . . .
©, =inam, ® 1€ikoplanin direnci varsa VanA tipi
R direnc olabilecegi akla gelmeli ve
NO E. faecium, izolasyon uygulanmalidir.
E. faecalis,
E. raffinosus
NO E. faecalis
YES E. faecalis
NO E. faecalis
YES E. faecium
YES E. faecium
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European Society of Clinical Microbiology and Infectious Diseases

VA MIC

* Vankomisine duyarli — <4 mcg/mL e Vankomisine duyarli — <4 mcg/mL

* Vankomisine direncli — >4 mcg/mL * Vankomisine direncli— 232 mcg/mL

Glycopeptides and MIC breakpoints Disk Zone diameter
lipoglycopeptides (mg/L) content breakpoints (mm) :

S< R> ATU (pg) S> R < ATU Duyarllllk 24 Saatllk
Dalbavancin IE E IE E . k . b d d
Oritavancin E E E E I n u a Syo n u n a r I n a n
Teicoplanin 2 2 30 16 16
Telavancin IE E O ku n m a I Id I r’
Vancomycin 4 4

a)
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VRE risk faktorleri

 Onceki antimikrobiyal tedavi
e Vankomisin ve sefalosporin kullanimi

* Genis spektrumlu antibiyotik kullanimi ile
GIS florasinin bozulmasi

* Anaerobik antibiyotiklerin kullaniimasi

* VRE ile kolonizasyon durumu

* VRE ile kolonize ylizeylere temas

e QOzellikle ortak kullanilan medikal aletler:
tansiyon aleti, ekg probu vb.

* VRE olgusunun yakininda yatma (ortak esya
kullanimi - gtinlik malzemeler)

72 saatten uzun hastanede kalis
Uzun sure bakim merkezinde yatma

Altta yatan onemli tibbi durumlar (diyaliz
gerektiren SDBH, malignite, transplant
alicisi)

Yogun bakim gereksinimi
Proton pompa inhibitori kullanimi

invazif cihazlar/kateterler



VRE infeksiyonlarina yaklasim

e |[drar yolu infeksiyonu

e Karin ici infeksiyon (karin ici abseler)
* Bakteremi

* Endokardit

* Deri yumusak doku infeksiyonlari

* Menenjit



| drar yolu infeksiyonu

e |[drar enterokoklarin en sik Uretildigi klinik 6rnektir.

* Uriner kolonizasyon

Sistit

Piyelonefrit

Perinefrik apse

Prostatit kaynak olabilir.



Infectious Diseases

Evaluation of
Enterococcal
Medical Cent

Brett H Heintz, Stacey

* Sepsis varsa, farkli etyolojiler/etkenler acisindan ayrintili

Emcwcucu are gras
commonly found a
dogenous gastrointestir

they are generally consid

pathogen in otherwise healthy individuals,

degerlendirme yapmak gerekir.

Need 1o amerentiale DEtWESN VHE-ass0Ciated unnary ColonZanarn, asymptomatc
bacteriuna, and UTls to determina the need for treatment and length of therapy.

increased microbial virulence and host

susceptibility within the hospital environ
ment have contributed to the emergence of
enterococc as one of the most common

: : 13

OBJECTIVE: To charactenze the diagnosis and management of VRE from urinary
sources, including compliance with institutional reatment guidelines, and identify
risk factors associated with clinical lailure.

METHODS: We performed a retrospective, single-center, cohort study among

e Hastalarin %58’i gereksiz

tedavi aliyor.

Original Investigation | Health Care Reform

Jan 9, 2012

- Y - - - ~ -

* Uriner kateter varsa cogunlukla cekilmesi yeterlidir.
* |drarda l6kosit olmasi infeksiyon kaniti degildir.

* Baktereminin eslik etme olasiligl nispeten dusuktur.
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The NEW ENGLAND
JOURNAL o MEDICINE

ESTABLISHED IN 1812 NOVEMBER 14, 2013 VOL. 369 NO. 20

Voided Midstream Urine Culture and Acute Cystitis
in Premenopausal Women

BACKGROUND
The cause of acute uncomj

voided midstream urine, b ted avisi ge re km eye bi | i r-.

pecially when gram-positiy

METHODS
Women from 18 to 49 yea
of midstream urine, after
for culture (catheter urine). . :
paired specimens. The primary outcome was a comparison of positive predictive N Engl] Med 2013;369:1883.91
values and negative predictive values of organisms grown in midstream urine, with POk 10.1056/NEjMaal3oz1a8

the presence or absence of the organism in catheter urine used as the reference.

Copynight £ 2013 Massachusetts Medicof Seciety

* Premenopozal kadinlarda
komplike olmayan sistit
vakalarindaki tremeler
degerlendirilmis.

e Orta akim idrar kiltlGrinden

__Sistit semptomlari olan kisilerinin idrarinda enterokoklarin
yaninda baska bir Gropatojen mevcutsa, enterokok

er idrar
nis ve

Krieger JN. J Infect Dis. 1983 Jul;148(1):57-62.
ONEguIIreuIgr gUsLernriiy.

20 hastanin (%10) orta akim idrarinda enterokok +

e Sadece 2 hastanin kateter kiltlirinde enterokok
uremesi+

* 16 hastanin (16/20) orta akim idrarinda E. coli +

e 11 hastanin kateter kilttrinde E. coli +




REVIEWS OF THERAPEUTICS

Vancomycin-Resistant Enterococcal
Urinary Tract Infections

Brett H. Heintz, Pharm.D., Jenana Halilovic, Pharm.D_, and Cinda L. Christensen, Pharm.D.

PHARMACOTHERAPY

Fosfomisin ve
Nitrofurantoin VRE sistiti
tedavisinde onemli
alternatiflerdir.

VRE UTI
A v
Bacteremic UTI,
Cystitis? urosepsis, or
pyelonephritis@
A ¥
Ampicillin- Ampicillin-
susceptible isolate susceptible isolate
(MIC <8 mg/L) (MIC < 8 mg/L)
Yes No Yes No
Preferred: Preferred: Preferred: Preferred:
Ampicillin or amoxicillin® Nitrofurantoin or Ampicillin® + gentamicin or Daptomycin
doxycycline streptomycin
Alternatives:

Alternatives:
First choice: nitrofurantoin
or doxycycline

Second choice: fosfomycin,©

linezolid, or daptomycind

Alternatives:
Fosfomycin,c linezolid,
or daptomycind

Alternatives:
First choice: daptomycin
Second choice: linezolid or
quinupristin-dalfopristin

Linezolid or quinupristin-
dalfopristin




Karin ici infeksiyonlar

SURGICAL INFECTIONS
Volume 21, Number X, 2020
© Mary Ann Liebert, inc.
DOI: 10.1089%sur.2020.001

Systematic Review and Meta-Analysis of the Efficacy

* Enterokoklari kapsayan tedavilerin,
enterokoklarin kapsanmadigi tedavilere
bir GstinlUgu gosterilememis.

* Mortalite ve ilag yan etkileri benzer
bulunmus.
e Alt grup analizlerinde de benzer sonuclar

of Approprial

Jian Zhang' ™
Jing-

gereksizdir.

io Toplum kdkenli, kritik olmayan hastalarda | |
tedavide enterokoklarin kapsanmasi 1 mikroorganizmalarin

‘uyor.

Abstract

Background: Delayed treatment of seriously infected patients results in increased mortality. However, antimi-
crobial therapy for the initial 24 to 48 hours is mostly empirically provided. without evidence regarding the
causative pathogen. Whether empiric anti-enterococcal therapy should be administered to treat intra-abdominal
infection (IAI) before obtaining culture results remains unknown. We performed a meta-analysis to explore the
effects of empiric enterococci covered antibiotic therapy in IAI and the risk factors for enterococcal infection in IAL
Methods: We searched multiple databases systematically and included 23 randomized controlled trials (RCTs)
and 13 observational studies. The quality of included studies was assessed. and the reporting bias was evaluated.
Meta-analysis was performed using random effects or fixed effects models according to the heterogeneity. The
risk ratio (RR). odds ratio (OR). and 95% confidence interval (CI) were calculated.

Results: Enterococci-covered antibiotic regimens provided no improvement in treatment success compared
with control regimens (RR, 0.99: 95% CI. 0.97-1.00: p=0.15), with similar mortality and adverse effects in
both arms. Basic characteristic analysis revealed that most of the enrolled patients with IAI in RCTs were
young, lower risk community-acquired intra-abdominal infection (CA-IAI) patients with a relatively low
APACHE II score. Interestingly, risk factor screening revealed that malignancy, corticosteroid use, operation.

* (alismalarin cogunda enterokoklarin
orani %20'nin altinda.

e Hastane kaynakli karin ici infeksiyonlarda
enterokoklarin izolasyonu 2-5 kat daha
fazla bulunmus.



VRE bakteremisi

Eur J Clin Microbiol Infect Dis
i it i

Diagnosti

ELSEVIER Voluri

Clinical Study

Enterococcus sp
bacteremia or ¢

R. Khatib @ &, V. Labalo, M. S

JOURNAL OF

CONTEMPORARY MEDIC

DOI:10.16889/jom. 1081770
J Contemo Med Z02Z;12(6):866-871

Article / Orijinal Aras

Double Blo:
Than Sin

Yenidogan Yo
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>2 HK pozitifligi

e W

Sepsis + 21 HK pozitifligi .

> @

>1 HK pozitifligi + farkl bir
steril alanda kultur pozitifligi
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Does Vancomycin Resistance Makea * """ Shiciee

Difference? Contaminated or Not? Guidelines for Interpretation of
Valentina Stosor, MD; Lance R. Peterson, MD; Michael Postelnick, RPh; et al POSlt.lVe BIOOd CUItures

» Author Affillations | Article Information e

Arch Intern Med, 19981158(5):522-527. doi:10.1001/archinte158.5.522 Metvin P Weinstein, MD | Januacy 1, 2008

CDC definitions for nosocomial infections, 1988.



INFECTION CONTROL & HOSPITAL EPIDEMIOLOGY JANUARY 2016, VOL. 37, NO. 1

ORIGINAL ARTICLE

VRE and VSE Bacteremia Outcomes in the Era of Effective VRE
Therapy: A Systematic Review and Meta-analysis

Chatura Prematunge, MSc;' Colin MacDougall, MSc;' Jennie Johnstone, MD, PhD;'** Kwaku Adomako, MSc;'
Freda Lam, MPH;' Jennifer Robertson, PhD;' Gary Garber, MD'***

BACKGROUND. Prior data suggest that vancomycin-resistant Enterococcus (VRE) bacteremia is associated with worse outcomes than
vancomycin-sensitive Enteracoccus (VSE) bacteremia. However, many studies evaluating such outcomes were conducted prior to the availability
of effective VRE therapies.

osjecTive. To systematically review VRE and VSE bacteremia outcomes among hospital patients in the era of effective VRE therapy.

MeETHODS. Electronic databases and grey literature published between January 1997 and December 2014 were searched to identify all primary
rescarch studies comparing outcomes of VRE and VSE bacteremias among hospital patients, following the availability of effective VRE therapies.
The primary outcome was all-cause, in-hospital mortality, while total hospital length of stay (LOS) was a secondary outcome. All meta-analyses
were conducted in Review Manager 5.3 using random-effects, inverse variance modeling.

RESULTS. Among all the studies reviewed, 12 cohort studies and | case control study met inclusion criteria. Similar study designs were
combined in meta-analyses for mortality and LOS. VRE bacteremia was associated with increased mortality compared with VSE bacteremia
among cohort studies (odds ratio [OR], 1.80; 95% confidence interval [Cl], 1.38-2.35; 1> =0%; n=11); the case-control study estimate was
similar, but not significant (OR, 1.93; 95% CI, 0.97-3.82). LOS was greater for VRE bacteremia patients than for VSE bacteremia patients (mean
difference, 5.01 days; 95% CI, 0.58-9.44]; I' =0%; n=5).

CONCLUSIONS. Despite the availability of effective VRE therapy, VRE bacteremia remains associated with an increased risk of in-hospital
mortality and LOS when compared to VSE bacteremia.

Infect. Control Hosp. Epidemiol. 2016;37(1):26-35

2575 bakteremi
1863 VSE bakteremisi
712 VRE bakteremisi




Mortalite VRE bakteremisinde daha yUksek
bulunmus.

Odds Ratio Odds Ratio
Study or Subgroup __ log[Odds Ratic]  SE_Weight IV, Random, 95% CI IV, Random, 95% C|
1.2.1 Cohort study design
Bar 2006 06621 068057 45% 1.94 [0,58, 6.36) —
Billington 2014 05008 042 94% 1.81[0.79, 4.11) -+
Butter 2010 0.8256 02984 18.8% 2.28[1.28,4.08] e
Cheah 2013 04868 02869 20.1% 1.63 [0.93, 2.86] e
Cho 2013 0.1446 0.5551 54% 1.16 [0.38, 3.43] R —
da Siiva 2014 1.0056 04485 8.2% 273[1.14,6.59| D —
Haas 2010 0557 04136 9.7% 1.75[0.78, 3.93] B
Marschak 2013 05631 04976 6.7% 181 (0,68, 4.80| ] T
Mikidska 2012 1.0263 11022 14% 0.36 [0.04, 3.11]
Maohr 2009 05798 04828 71% 1.79 (0.6, 4.60) =0 -
Vydra 2012 0.6858 04792 7.2% 1.85 [0.76, 4.58] -
Yoo 2005 05108 1.0165 1.6% 0.60 [0.08, 4.40]
Subtotal (95% Ci) 100.0% 1.80 [1.40, 2.32) <
Helerogensity: Tau® » D.00; Chi* » 563, dl = 11 (P » 0.80);, ¥ » 0%
Tesl for overall effect: Z = 4.58 (P < 0.00001)
1.2.2 Case-control study design
Peel 2011 06556 03498 1000%  1.33(0.97, 382 t
Subtotal (85% CI) 100.0% 1.93 [0.97, 3.82]
Heterogeneity: Not applicable
Test for overali effect: Z = 1.87 (P = 0.06)

-

0.01 0.4 10 100
Favours VRE Bacterernia Favours VSE Bacleremia

FiGURE 2. VRE and VSE bacteremia unadjusted in-hospital mortality risk by study design. Results of included studies for VRE and VSE
bacteremia unadjusted in-hospital mortality risk stratified by study design. Abbreviations: 95% CI, 95% confidence interval; SE, standard
error; IV, random, inverse-variance, random-effects method.



Toplam hastane yatisi VRE bakteremisinde
daha yuksek bulunmus.

Mean Difference Mean Difference
Study or Subgroup  Mean Difference SE_Weight IV, Random, 95% CI IV, Random, 95% CI
Billingtan 2014 7.01 121062 35% 7.01 F16.72. 30.74) —1
Butler 2010 46 31883 50.3% 4 60 [-1.65, 10.85] =
Cheah 2013 10 50964 19.7% 10.00 [0.01, 19.99) [
da Siva 2014 35 463589 238% 3.50 [-5.59, 12.59] B L
Haas 2010 -13 137258 2.7% -13.00 [-38.90. 13.90) \1
Total {95% CI) 100.0% 5.01 (0,58, 9.44) L 3
Heteroganaity: Tau® = 0.00; Chi* = 2.83, df = 4 (P = 0.59), I* = 0% ' + t !
Test for avarall effect; 2 = 2.21 (P = 0.03) -100 S0 o 50 100
Favours VRE Bacteremia Favours VSE Bacterema

FIGURE 3. VRE and VSE bacteremia total hospital LOS mean difference. Results of studies reporting on VRE and VSE bacteremia total
hospital LOS. Abbreviations: LOS, length of stay; 95% CI, 95% confidence interval; SE, standard error; IV, random, inverse-variance,
random-effects method.



Bakteremi sonrasi hastanede kalis stresi VSE &
VRE bakteremilerinde benzer bulunmus.

Mean Difference Mean Difference
Study or Subgroup  Mean Difference SE Weight 1V, Random, 95% CI IV, Random, 95% CI
Cheah 2013 3 325802 TO4% 3.00 [-3.37, 8.37) i
Haas 2010 -9 97615 206% -9.00[-28.13, 10.13] ———
Total (95% CI) 100.0% 0,53 [-8.98, 10.04) -
Heterogenetty: Tau® = 19.07; Ch# = 1,36, df = 1 (P = 0.24); I* = 26% ' t ' t 1
Test for overall effect: Z = 0.11 (P = 0.91) -100 -S0 g 50 100
Favours VRE Bacierema Favours VSE Bacteremia

FIGURE 4. VRE and VSE post-bacteremia total hospital LOS mean difference. Results of studies reporting on VRE and VSE
post-bacteremia hospital LOS. Abbreviations: LOS, length of stay; 95% CI, 95% confidence interval; SE, standard error; IV, random,
inverse-variance, random-effects method.



Alt grup analizlerinde de (yas, bagisiklik, calisma grubu ve kalitesi)
VRE bakteremisinde mortalite daha yuksek bulunmus.

Ci

da Silva 2014 10059 04485 97%  273{1.14,6.59 Subtotal (98% C1)

Haas 2010 D557 04136 114%  1.75[0.78,393] Hateoenatty: Mt appicable
Marschall 2013 05031 04976 7.9% 1.81 {0.68, 4,80| Tost for overat affoct: Z = 0.93 (P =0.35)
Mohe 2009 05798 04828 84% 1.79 [0.69, 4.60|

Subtotal (95% CI) 100.0%  1.93 [1.47, 2.54)

Heterogenaity: Tau? = 0.00; Chi* = 141, df =7 (P = 0,99 I*= 0%

Test for overall effect: Z = 4.70 (P < 0.00001)




VRE endokarditi

«Hangi VRE bakteremisinde endokardit dustnelim?»

DENOVA skoru

* Duration of symptoms >7 days;

* Evidence of embolization; ) _ _
* 3’Un altindaki skorlar endokardit
acisindan cok dusuk riski gosterir.
* %100 hassasiyet

* Unknown origin of bacteremia; « %85 dzgiilliik

* Number of positive blood cultures
(two or more);

* Prior heart valve disease;

 Auscultation of a heart murmur.



@ S e e 15 20 2075312 ESC GUIDELINES Circulation rz

Volume 132, Issue 15, 13 October 2015; Pages 1435-1486 t’ {aituen
. . Q 2015 ESC Guidelines for the management % r— i
R : i AHA SCIEN IC STATEMENT
e I | O a r | l | of infective endocarditis /
The Task Force for the Management of Infective Endocarditis of the Infective Endocarditis in Adults: Diagnosis, Antimicrobial

Eurapean:Socisty of Cardiology (ESC) Therapy, and Management of Complications
Endorsed by: European Association for Cardio-Thoracic Surgery A Scientific Statement for Healthcare Professionals From the American Heart
(EACTS), the European Association of Nuclear Medicine (EANM) Association

Enterokok endokarditlerinin;
E.faecalis...Olgularin %90-97’sinden sorumiu.
E.faecium...Olgularin %1-5’inden sorumlu.

Ancak VRE endokarditlerinden siklikla E.faecium sorumludur.

Enterococcus faecalis Enterococcus faecium
e Daha viriilandir Sikhkla santral kateter veya gastrointestinal

odak kaynaklidir

Bakteremisine endokardit eslik etme ihtimali

daha yiiksektir * TrikUspit kapak tutulumu 6n planda

* Kolaylastirici faktorler;

Sikhikla genitouriner anomalilere eslik eder 3
* Oncesinde antibiyotik kullanimi

Mitral kapak tutulumu daha sik
* Transplantasyon

e Siroz



Table 15. Therapy for Endocarditis Involving a Native or Prosthetic Valve or Other Prosthetic Material Resulting From
Enterococcus Species Caused by Strains Resistant to Penicillin, Aminoglycosides, and Vancomycin

Strength of
Regimen Dose* and Route Duration, wk  Recommendation Comments
Linezolid 600 mg IV or orally every 12 h >6 Class IIb; Level of  Linezolid use may be associated with potentially
or Evidence C severe bone marrow suppression, neuropathy,
. and numerous drug interactions. Patients with IE
Daptomycin 10-12 mg/kg per dose >6 Class lib; Level of caused by these strains should be treated by a care
Evidence C team including specialists in infectious diseases,
cardiology, cardiac surgery, clinical pharmacy, and,
in children, pediatrics. Cardiac valve replacement
may be necessary for cure.
IE indicates infective endocarditis, and IV, intravenous.
*Nneae rornmmaeondoad aro far nationte with narmal ronal and honatir funstinn
[ ] [ ]
T lid Daptomisin
inezoli * Bakterisidal
e Bakteriostatik * Enterokok infeksiyonlariicin FDA onayi yok.

- Enterokok infeksiyonlari icin FDA onayi var. Calismalar daptomisin monoterapisi icin yeterli degildir.
* Eger tercih edilecekse 10-12mg/kg/glin dozunun tercih edilmesi
* Ancak enterokok endokarditi icin FDA onayi yok. bierilir e/kele

e Uzun donem kullanimda toksisite artmaktadir.

Daptomisin + ampisilin (ertapenem/seftarolin) kombinasyonu

* Notropeni, trombositopeni dasunulebilir.
* Periferal ve optik néropati (kalici olabilir) * Persistan bakteremi varsa veya
* ilag etkilesimleri (SSRI) * Daptomisin MIC ylksek ise

« Tedavi sirasinda direnc gelisebilir. E. faecium tedavisi sirasinda daptomisin direnci gelisebilir.



VRE infeksiyonu tedavisi

* En uygun tedavi yaklasimi net degildir.

* Vankomisine direncli E. faecium izolatlari siklikla es zamanli olarak beta-
laktamlara ve aminoglikozitlere karsi yliksek diizeyde dirence sahiptir.

* Vankomisine direncli E. faecalis ise penisilin ve ampisiline duyarli olabilir.

* Kinupristin-dalfopristin : E. faecalis izolatlari direncli, E. faecium izolatlari
ise duyarli saptanir.



* Kinupristin-dalfopristin: FDA onayi kaldirilmistir.

* Daptomisin: Enterokok infeksiyonlari icin FDA onayi yoktur.

* Linezolid: Enterokok infeksiyonlari icin FDA onayi vardir.
* Tigesiklin: Enterokok infeksiyonlari icin FDA onayi vardir.



Monotherapy regimens for treatment of bacteremia due to resistant enterococci in adults*

Regimen Dose and route
Isolate is ampicillin susceptible and vancomycin resistant

Preferred agents

Ampicillin 1to 2 glVevery 4to 6 hours

Penicillin G 18 to 30 million units IV per 24 hours either continuously or in 6 equally divided doses
Alternate agents

Daptomycin® 8 to 12 mg/kg IV every 24 hours

Linezolid (alternative agent to daptomycin) 600 mg IV every 12 hours

Isolate is ampicillin resistant and vancomycin susceptible

Preferred agents

Vancomycin® Initially 15 mg/kg/dose IV every 12 hours, not to exceed 2 g per dose; subsequent dosing
guided by serum trough concentration or AUC monitoring$

Daptomycin® (alternative agent to vancomycin) 8 to 12 mg/kg IV every 24 hours

Linezolid (alternative agent to daptomycin) 600 mg IV every 12 hours

Alternate agents
High-dose ampicillin (if ampicillin MIC is <32 3 to 4 g1V every 4 hours
mcg/mL)

Ampicillin-sulbactam (if ampicillin resistance i g IV every 6 hours
beta-lactamase_nras

ampicillin resistant and vancomycin resistant

Preferred agents

8 to 12 mg/kg every 24 hours

Daptomycin®

600 mg IV every 12 hours

Linezolid (alternative agent to daptomycin)

Alternate agents

High-dose ampicillin (if ampicillin MIC is <32 18 to 30 g per day
mcg/mL)

3 g IV every 6 hours

Ampicillin-sulbactam (if ampicillin resistance is due to
beta-lactamase production)




Enterococcus faecalis

Contents ) @ @

or Fosfomycin 3 gm po x 1 dose

® Vancomycin-resistant strains (VRE)
® Consultation recommended

® For severe systemic infections (e.g., endocarditis):

x 1 dose

® VRE bacteremia: Linezolid 600 mg IV/po bid as an alternative to
Daptomycin (see Comments)

Contents )

-

® Vancomycin-resistant strains (VRE)
= Consultation strongly recommended.

when used as manotherapy. If no other options combine with
Ampicillin (Circulation 127: 1810, 2013

= Linezolid 600 mg IV/po bid

= Alternative to Daptomycin for
bacteremia, but data are confli
Care Med 2018; 46:1634 &ed

® Daptomycin dose > 9 ma/kg is associated with lower mortality in
treatment of bacteremia due to VRE (Clin Infect Dis 2017;64:605).

® Linezolid should be used for treatment of VRE infections if the
Daptomycin MIC > 4 ug/mL.
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Systematic Review and Meta-Analysis of Linezolid versus Daptomycin
for Treatment of Vancomycin-Resistant Enterococcal Bacteremia

Eleni P. Balli,® Chris A. Venetis,® Spiros Miyakis™*

Third Degpartment of internal Medicine, Aristotle University of Thessaloniki, Papageorgiou General Hospital, Thessaloniki, Greece™; Unit for Human Reproduction, First
Depanment of Obstetrics & Gynecalogy, Aristotle University of Thessaloniki, Papageaegiou General Hospital, Thessaloniki, Greece™: Schaol of Medicine, University of
Wollongong and Deparntment of Infectious Diseases, The Wollongong Hospital, Wallongong, NSW, Australia®

Limited therapeutic options exist for the treatment of vancomycin-resistant Enterococcus (VRE) bacteremia; the most commonly
used are daptomycin and linezolid. We attempted a systematic review and meta-analysis of the comparative efficacy of those two
agents. Studies comparing daptomycin to linezolid treatment for VRE bacteremia, published until August 2012, were identified
from the MEDLINE, EMBASE, CENTRAL, ISI Web of Science, and SCOPUS databases. All comparative studies on patients older
than 18 years of age that provided mortality data were considered eligible for this systematic review and meta-analysis. The pri-
mary outcome of the meta-analysis was 30-day all-cause mortality. Ten retrospective studies including 967 patients were identi-
fied. Patients treated with daptomycin had significantly higher 30-day all-cause mortality (odds ratio [OR], 1.61; 95% confidence
interval [CI], 1.08 to 2.40) and infection-related mortality (OR, 3.61; 95% CI, 1.42 to 9.20) rates than patients treated with lin-
ezolid. When data from all 10 studies were combined, overall mortality was also significantly increased among patients treated
with daptomycin (OR, 1.41;95% CI, 1.06 to 1.89). These findings were confirmed when odds ratios adjusted for potential con-
founders were pooled. Relapse rates among patients treated with daptomycin were also higher (OR, 2.51; 95% CI, 0.94 to 6.72),
although this difference did not reach statistical significance. Adverse event rates were not significantly different between the two
groups. Notwithstanding the absence of randomized prospective data, available evidence suggests that mortality rates may be
higher with daptomycin than with linezolid among patients treated for VRE bacteremia.

ANTIMICROBIAL
AGENTS AND |
CHEMOTHERAPY

2014; 58(2)
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967 hasta




30 gunluk mortalite; daptomisin alan hastalarda
daha yuksek bulundu.

a) Daptomycin  Linezolid Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Dubrovskaya et al., 2008 15 40 6 40 9.9% 3.40 [1.16, 10.00]

Kraft et al., 2011 10 43 7 29 16.9%  0.95[0.32, 2.88] S ——

McKinnell et al., 2011 32 86 28 104 41.9% 1.61 [0.87, 2.98] T8

Twilla et al., 2012 15 63 25 138 31.4% 1.41 [0.68, 2.91) T

Total (95% CI) 232 311 100.0% 1.61 [1.08, 2.40] =

Total events 72 66

Heterogeneity: Chi® = 2.84, df = 3 (P = 0.42); I’ = 0% 0 05 092 L S 26

Test for overall effect: Z = 2.36 (P = 0.02) Favours daptomycin Favours linezolid

b) Odds Ratio Odds Ratio
Study or Subgroup log[Odds Ratio] SE_Weight 1V, Fixed, 95% CI IV, Fixed, 95% CI
Dubrovskaya et al., 2008 1.458 0.668 27.5% 4.30[1.16, 15.91]) ——
McKinnell et al., 2011 0.74194 0.411 72.5% 2.10[0.94, 4.70) ——
Total (95% Cl) 100.0% 2.56 [1.29, 5.08] <

itv: Chi? = - - 5 o b ; ; {
Heterogeneity: Chi* = 0.83, df = 1 (P = 0.36); I* = 0% 0.0l 01 1 10 100

Test for overall effect: Z = 2.68 (P = 0.007) Favours daptomycin Favours linezolid

FIG 1 Forest plots (using Mantel-Haenszel [M-H] analysis) of unadjusted (a) and adjusted (b) odds ratios for 30-day all-cause mortality among patients treated
with linezolid or daptomycin for VRE bacteremia. CI, confidence interval; SE, standard error; IV, Inverse variance.



Infeksiyon iliskili mortalite (a) ve hastane ici mortalite
(b): Daptomisin alanlarda daha yuksek bulundu.

a) Daptomycin Linezolid Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Dubrovskaya et al., 2008 9 40 2 40 31.1% 5.52[1.11, 27.43) —

El-Lababibi et al., 2007 12 28 6 28 68.9% 2.75 [0.85, 8.88] i

Total (95% CI) 68 68 100.0% 3.61[1.42, 9.20] =

Total events 21 8

Heterogeneity: Chi’ = 0.48, df = 1 (P = 0.49); I’ = 0% b + + {
; 0.01 0.1 1 10 100

Test for overall effect: Z = 2.69 (P = 0.007) Favours daptomycin Favours linezolid

b) Daptomycin Linezolid Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Crank et al., 2010 19 46 10 34 37.1% 1.69 [0.66, 4.34]

Dubrovskaya et al., 2008 17 40 9 40 28.4% 2.55[0.96, 6.73]

Mave et., 2009 8 30 14 68 34.5% 1.40 [0.52, 3.81)

Total (95% CI) 116 142 100.0% 1.83 [1.05, 3.20]

Total events 44 33

Heterogeneity: Chi* = 0.74, df = 2 (P = 0.69); I’ = 0%
Test for overall effect: Z = 2.14 (P = 0.03)

0.002 0.1 1 10 500
Favours daptomycin Favours linezolid

FIG 2 Forest plots (using Mantel-Haenszel [M-H| analysis) of odds ratios for infection-related mortality (a) and in-hospital mortality (b) among patients
treated with linezolid or daptomycin for VRE bacteremia.



Genel mortalite: Daptomisin alanlarda daha
yuksek bulunmus.

a) Daptomycin Linezolid Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Bio et al.,, 2011 12 37 18 47 14.3% 0.77 [0.31, 1.91) S
Crank et al., 2010 19 46 10 34 9.0% 1.69 [0.66, 4.34) —-1—
Dubrovskaya et al., 2008 15 40 6 40 5.0% 3.40(1.16, 10.00) S —
El-Lababibi et al., 2007 12 28 6 28 4.6% 2.75 [0.85, 8.88) Ty
Furuya et al, 2005 5 14 18 40 8.0% 0.68 [0.19, 2.39) ——
Kraft et al., 2011 10 43 7 29 8.5% 0.95 [0.32, 2.88) B a—
Marion et al., 2008 11 21 6 10 5.2% 0.73 [0.16, 3.38) S— —
Mave et., 2009 8 30 14 68 8.4% 1.40 [0.52, 3.81) —ap—
McKinnell et al., 2011 32 86 28 104 21.2% 1.61 [0.87, 2.98) 17
Twilla et al., 2012 15 63 25 138 15.9% 1.41 [0.68, 2.91) s
Total (95% C1) 408 538 100.0% 1.41 [1.06, 1.89) @
Total events 139 138
- 2 .12 b e + "
Heterogeneity: Chi® = 8.30, df = 9 (P = 0.50); I = 0% Y01 o1 0 100

Test for overall effect: Z = 2.32 (P = 0.02) Favours mw‘n Favours linezolid

b) Odds Ratio Odds Ratio
Study or Subgroup log[Odds Ratio] SE_Weight 1V, Fixed, 95% CI 1V, Fixed, 95% Ci
Bio et al., 2011 0.231112 0.56186 21.7% 1.26[0.42, 3.79) ——
Crank et al., 2010 0.462035 0.8052 10.6% 1.59[0.33, 7.69] —
Dubrovskaya et al., 2008 1.458 0.668 15.4% 4.30(1.16, 15.91}) ——
Mave et., 2009 0.536 0.7665 11.7% 1.71[0.38, 7.68] S r—
McKinnell et al., 2011 0.74194 0.411 40.6% 2.10(0.94, 4.70] P
Total (95% CI 100.0% 1.99 [1.19, 3.32] E 3
iry- L 3. - - o L + } + 4
Heterogeneity: Chi® = 2.13, df = 4 (P = 0.71); I = 0% 002 o1 l 10 <0

Test for overall effect: Z = 2.62 (P = 0.009) Favours daptomycin Favours linezolid

FIG 3 Forest plots (using Mantel-Haenszel | M-H| analysis) of unadjusted (a) and adjusted (b) odds ratios for overall mortality among patients treated with
linezolid or daptomycin for VRE bacteremia.



Mikrobiyolojik kir ve bakteremi rektrrensi
acisindan iki ilac arasinda anlamli fark yok.

Daptomycin Linezolid Odds Ratio Odds Ratio
Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI

* Daptomisin ile daha fazla tedavi basarisizligi?
e Bakterisidal ajan? & Bakteriostatik ajan?

* Daptomisin direnci?

* Daptomisin icin uygun ila¢ dozu ayarlanamiyor mu?
 6mg/kg/glin & 12mg/kg/giln

Mave et., 2009 b8 7% .36 [0.32, 17.58
Twilla et al., 2012 6 51 3 107 33.9% 4.62[1.11, 19.30] —_—

Total (95% CI) 139 232 100.0% 2.51 [0.94, 6.72] -
Total events 12 7

Heterogeneity: Chi’ = 1.74, df = 2 (P = 0.42); I = 0%

Test for overall effect: Z = 1.83 (P = 0.07) 901 0.1 L 10 100

Favours daptomycin Favours linezolid

FIG 4 Forest plots (using Mantel-Haenszel [M-H] analysis) of odds ratios for microbiological cure (a) and bacteremia recurrence (b) in patients treated with
daptomycin or linezolid for VRE bacteremia.
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ARTICLE INFO ABSTRACT
Nlﬁ"_f history. Objectives: A systematic review and meta-analysis were conducted to re-assess the efficacy and safety of
Received [1 September 2019 daptomycin compared with linezolid treatment for vancomycin-resistant enterococcal (VRE) bacter-
Received in revised loom 7 October 2019 - - = & = =

aemia and to explore whether high-dose daptomycin is beneficial.

Acvepted 8 October 2019

Availabte online 17 Octobes 2019 Methods: PubMed, EMBASE, the Cochrane Library, and meeting abstracts were searched from inceptionto

February 2019. Studies evaluating daptomycin and linezolid treatment for VRE bacteraemia were

e included.

Vv _lm_m“y;i“ codistant entarcoceal Results: Twenty-two observational studies were identified. A non-significant higher mortality (OR 1.27;
bicteraemia 95% (1 0.99-1.63) and significantly lower risk of thrombocytopenia (OR 0.78; 95% C1 0.61-099) were
Meta- analysis found with daptomycin compared with linezolid treatment. Clinical response (OR 0.88; 95% 1 0.59-

Daplomycin 1.33), microbiological cure (OR 0.82; 95% (1 0.53-1.28), recurrence of bacteraemia (OR 0.96; 95% (1 0.70-

e 22 calisma
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Klinik cevap acisindan iki grup arasinda fark
gdrulmedi.

Study %
D OR (95% CI) Weight

Studies irrespective of daptomycin dose X

Barbour 2013 [16] —_— 039(0.13,121)  9.15
Bio 2011 [17) — 145(053,4.02) 1040
Britt 2015 [38] = 1.24 (1.03, 1.54) 2721
El-Lababidi 2007 [23] . : 030(007,128)  6.19

Kraft 2011 [26]

Narayanan 2019 [31]

Twilla 2012 [35]

Subtotal (I-squared = 54.7%, p = 0.039)

1.05 (0.35,3.17) 9.30

0.35 (0.13, 0.93) 10.79
1.04 (0.52, 2.05) 15.96
0.82 (0.52, 1.28) 88.99

|

Studies focusing on high—dose daptomycin
Truong 2015 [34]

Wenzler 2015 [36]

Subtotal (I-squared = 37.6%, p = 0.206)

0.92 (0.26, 3.24) 7.68
+ 4.48 (0.55, 36.78) 3.33
1.61 (0.37, 7.09) 11.01

V

o)
V

Overall (I-squared = 46.7%, p = 0.059) 0.88 (0.59, 1.33) 100.00

NOTE: Weights are from random effects analysis
T T T T
.05 2 5 20

—

Favours linezolid Favours daptomycin

Fig. 3. Forest plots of odds ratios for clinical response.



Mikrobiyolojik kir acisindan iki grup arasinda
fark gorulmedi.

Study Y
ID OR (95% CI) Weight

i
Studies irrespective of daptomycin dose .
Bio 2011 [17) - 0.56 (0.14, 2.29) 7.09
Britt 2015 [38] : ———— 2.49 (1.26, 4.95) 15.45
Dubrovskaya 2008 [22 - 1.00 (0.06, 16.56) 2.24
El-Lababidi 2007 [23] - ‘ 0.23 (0.04, 1.23) 522
Furuya 2005 [24] - - > 4.49 (0.23, 86.60) 2.03
Mave 2009 [28] 0.93 (0.21, 4.20) 6.41
MecKinnell 2011 [29] —-o-—:- 0.51 (0.26, 1.02) 15.47
Narayanan 2019 [31] —_— 0.63 (0.26, 1.51) 12.44
Patel 2016 [32] —‘0—:“— 0.59 (0.19, 1.82) 941
Twilla 2012 [35] _— 0.91 (0.26, 3.13) 8.32
Ye 2018 [37] —_— 0.47 (0.15, 1.44) 9.40
Subtotal (I-squared = 42.3%, p = 0.068) < 0.77 (0.48, 1.23) 93.48

;
Studies focusing on high—dose daptomycin E
Truong 2015 [34] - - 2.42 (0.09, 64.70) 1.68
Wenzler 2015 [36] : - 2.00(0.33,11.97) 4.85
Subtotal (I-squared = 0.0%, p = 0.921) L TR 2.09(0.43,10.10)  6.52

l
Overall (I-squared =35.5%, p = 0.098) <t> 0.82 (0.53, 1.28) 100.00

i
NOTE: Weights are from random effects analysis 5

05 2 l s 20
Favours linezolid Favours daptomycin

Fig. 4. Forest plots of odds ratios for microbiological cure.



Bakteremi rekdrrensi acisindan iki grup
arasinda fark gorulmedi.

 Onceki 3 meta-analiz linezolid lehine sonuclanmisti.

* Ancak daptomisin dozuna gore yorum yapiimamisti.

Daptomisin dozu ylUksek tutuldugunda linezolid Usttin degil.

* Daptomisin tercih edilen hastalarin hastalik ciddiyetleri ve altta
yatan hastaliklari genelde daha agir, sonuclari etkiliyor olabilir.

* Daptomisin ile trombositopeni riski daha disik, CPK’da yukseklik
daha sik.

Favours daptomycin Favours linezolid

Fig. 5. Forest plots of odds ratios for recurrence of bacteraemia



Kolonizasyon & Bakteremi
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409 VRE kolonize hasta

* 1 yil boyunca takip edildi
17 VRE bakteremisi

* %4,1

b A
wpdaten

Risk factors for development of vancomycin-resistant
enterococcal bacteremia among VRE colonizers

A retrospective case control study

 Risk faktorleri;
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Table 2 Multivariate analysis of risk factors for develop-
ing VRE bacteremia

T o R * Bakteremi gelisen hastalarda
Carbapenem 0.022 6.67 (1.30-34) yatis stresi daha uzun
Cephalosporin 0.022 4.32 (1.23-15) saptanmis.

OR odds ratio, C/ confidence interval



Table 3 Studies reporting VRE bacteremia rates among VRE colonized patients

Study Year Patient population Colonized/bacteremia patients Bacteremia (%)
Oliver et al. (5] 2008 Al inpatients 768/31 4
(Ozkaya et al. [15] 2014 All pediatric inpatients 342/4 1.1
Zaas et al. [6] 2002  Cancer patients 179/24 13.7
Kara et al. [16) 2015 Al pediatric inpatients 193/3 1.55
Habip et al. [17] 2014 Hematologic cancer 50/2 4

Ford et al. [18] 2015  Transplant patients 36/9 25
Bossaer et al. [19] 2010 Neutropenic cancer patients 53/14 26
Lisboa et al. [20] 2015 Transplant patients 100/ 74 14
MacAllister et al. [21) 2018  Transplant patients 294/32 10.8
Jduttersetal [14] 2013 All inpatients 260/19 .‘1.3j
Kamboj et al. [22] 2010 Transplant patients 68/23 33.8
Siitcii et al. (23] 2015  Pediatric patients in ICU 108/6 55
Aktiirk et al. [24] 2016  Pediatric hematolo-oncology 7215 6.9
Matar et al. [25] 2006  Cancer patients 99/29 29.2
Kapur et al. [7) 2000 Transplant patients 15/4 26
McNeil et al. [9] 2006  Transplant patients 142/32 22
Roghmann et al. (8] 1997  Cancer patients 56/10 17.8
Patel et al. [26] 2001 Transplant patients 52/2 38
Montecalvo et al, [2 ! ;ancer patients 413/7 1.7
Brennen et al. [12] 1098  Long-term care residents 36/0 o |

Farkli calismalarda VRE kolonize hastalarda bakteremi gelisme ihtimali % 0-33,8 arasinda bulunmus.
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e 152 VRE kolonize Kl nakil hastasi

Evaluation of risk factors for vancomycin-resistant e 23 hastada (%1 5) VRE infeksiyonu
Enterococcus bacteremia among previously
colonized hematopoietic stem cell transplant

19 bakteremi (%82,5)

patients e 1 idrar yolu infeksiyonu (%4)

Y. Kang, M. Vicente, S. Parsad, B. Brielmeier, J. Pisano, E. Landon, Y. Kang', M. Vicente?, S. Parsad’, ¢ 2 yumusa k doku infe ksyo nu (%8 , 5)
N.N. Pettit. Evaluation of risk factors for vancomycin-resistant B. Brielmeier?, J. Pisano®, E.
Enterococcus bacteremia among previously colonized hematopoietic Landon®, N.N. Pettit? .o 0
stem cell transplant patients. "Department of Pharmacy, The Ohio State University i 1 mene nJ |t ( /04)
Transpl Infect Dis 2013: 15: 466-473. All rights reserved Medical Center, Columbus, Ohio, USA, “Department of
Ab Back i H . 3 " I . Pharmacy, University of Chicago Medicine, Chicago,

stract: background. ematopoletic stem cell transplantation Ilinois, USA, “Department of Medicine, Section of .
(HSCT) recipients colonized with vancomycin-resistant Enterococcus mfzoc:ous S.seaseff [aT; él:nat Selallzl;}, UruSz;ts?t','D of o B a kte re m | O ra n | % 1 3 ( 1 9 / 1 5 2 )
(VRE) may have an increased risk of developing VRE bacteremia. Chicago Medicine, Chicago, lllinois, USA
Identification of risk factors for the development of subsequent VRE

Risk faktorleri:

* VRE kolonizasyonu saptandiktan sonra vankomisin kullanimi '

'1zasyonu sap * Kolonizasyonun saptanmasi ve HK
[
.Uzarr.1.|§ r?-otropenl R
« immiinsiipresyon pozitifligi arasinda gecen

e Hastane yatisinin ilk haftasi VRE pozitiflesmesi ortalama zaman 67,2 gﬁn.

« Onceki yatislarinda VRE ile kolonize olmak ise bagimsiz risk
faktori olarak saptanmadi.
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SHORT COMMUNICATION WILEY

Daptomycin perioperative prophylaxis for the prevention of
vancomycin-resistant Enterococcus infection in colonized liver
transplant recipients

Sajed Sarwar | Alan Koff | Maricar Malinis | Marwan M. Azar

Karaciger nakli yapilan VRE kolonize 25 hastaya, nakil sirasinda
baslayan ve sonrasinda 3-5 glin daptomisin profilaksisi verilmis.

90 glinltk takipte bu hastalarin hic¢ birinde VRE bakteremisi
gelismemis.

2 hasta farkli nedenlerden dolayi daptomisin kullanmamis. Her iki
hastada da VRE bakteremisi gelismis. Ancak her iki hastada birden
fazla risk faktoru tasiyan hastalarmis.

TABLE 2 Presence of risk factors for vancomycin-resistant
Enterococcus infection post-transplantation

Risk factor, within 90 d post-liver Number of
transplantation recipients (n = 25)
Renal replacement therapy 15 (60%)

Need for reoperation 6 (24%)
Hemorrhage 8(32%)
Roux-en-Y anastomosis 2 (8%)

Biliary leak 1 (4%)

Biliary stricture 1 (4%)
Cytomegalovirus donor seropositivity 8 (32%)
Admission to intensive care unit 25 (100%)

Number of risk factors present

1 7 (28%)
2 5 (20%)
3 6 (24%)
4 4 (16%)
5 3 (12%)

Ancak farkli calismalar uzamis
daptomisin kullaniminin (>18 giin)
daptomisine direnc riskini arttirdigini
gostermis.

Lewis JD. Transpl Infect Dis. 2018;20(3):e12856
Lellek H. Int J Med Microbiol. 2015;305(8):902.




Infeksiyon Kontrol Onlemleri

e SUrveyans yapilmasi

* Egitim (temizlik personeli, saglik calisanlari,

hasta ve hasta yakinlari) * VRE cevrede 5-7 gin,
e E] hiiveni ellerimizde ise N
Iy saatlerce canli kalabilir.

e Koruyucu ekipman kullanimi (eldiven, onluk) + Alkolle el hijveni

* Temas izolasyonu + standart dnlemler (tek saglanmasi veya ellerin
kisilik oda) yikanmasi ile kolayca
uzaklastirihr.

* Antibiyotiklerin uygun kullanimi
* Vankomisinin uygun kullanimi * Havadan bulas olmaz.




* 45 oda - 1,023 cevre Ornegi

* VRE kolonizasyonu olan hastalarin cevre
kontaminasyonu, VRE infeksiyonu olan
hastalardan daha fazla saptanmis.

300q aee -
2007 -
=
|1 .
(3)
1001 .
-
. .'::‘ . B p—
Colonized Infected
FIGURE 1.

Room contamination with methicillin-resistant Staphylococcus aureus or vancomycin-
resistant enterococct by colonized versus infected patients. Target colony-forming units
(CFU) were capped at 300 CFU in this figure.
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A Comparison of Environmental Contamination by Patients
Infected or Colonized with Methicillin-Resistant Staphylococcus
aureus or Vancomycin-Resistant Enterococci: A Multicenter
Study

Lauren P. Knelson, MSPH' David A. Williams, RN, BSN, IP?, Maria F. Gergen, MT(ASCP)*.
William A. Rutala, PhD, FSHEA?, David J. Weber, MD, MPH, FIDSA, FSHEAZ, Danlel J.
Sexton, MD, FIDSA'#, and Deverick J. Anderson, MD, MPH'# on behalf of the Centers for
Disease Control and Preventlon Epicenters Program

"Division of Infectious Diseases, Department of Medicine, Duke University Medical Center,
Durham, North Carolina

“Department of Hospital Epidemioiogy, University of North Carolina Health Care, Chapel Hill,
North Caroiina

‘Division of Infectious Diseases, Department of Medicine, University of North Carolina School of
Medicine, Chapel Hill, North Carolina

“Duke Infection Control Qutreach Network, Duke University Medical Center, Durham, North
Carolina

Abstract

A total of 1.023 cavironmental surfaces were sampled from 45 rooms with patients infected or
colonized with methscillim-resistant Suapindococcus awrens (MRSA) or vancomycin-resistant
enterococci ( VRE) before termmal room cleaning, Colonmzed patients bad higher median total
target colony-forming unets (CFU) of MRSA or VRE than did mfccted patients {medsan, 25 CFU
[ interquartile range. (- 106 CFU| vs 0 CFU [imterquartile range, 0-29 CFU|: P = 033).

Healthcare-assocated infections {HAls) represent a substanhal cause of morbidity. cost. and
increased length of stay in the Umited States.’ The contasminated hospital environment has

- v—amea WYX -



VANGOMYGIN-RESISTANT

ENTEROGOGGUS (VRE)

20,000 @ 1,300

DRUG- QES]\'(A\T [Iir\ 5 FROM DRUG-RESISTANT
ENTERDCOLTUS INFECTIONS ENTER US INFECTIONS

:%;E.‘L‘"J\.’C.‘Ji
L J PER YEAR
ESISTANT TO VANCO

lEAVING FEW OR N TREATMENT OPTIONS

Enterococci cause a range of illnesses, mostly among patients receiving healthcare, but include bloodstream infections, surgical site
infections, and urinary tract infections.

12N a* LN Pascent of all Eatasocootu Estrutec

healihcam-asaciated infections mumber of  Extioated runber of
Enterococcus often cause infections among very sick patients in hospitals resistant 0o vancooncin Infections  deaths attributed
and other hazltheare-setlings. Vancareycin- sststant e 10,000 &50
Soime Enterococcus strains are resistant Lo vancomycin, an antibsatic of last s aved e
resort, leaving few of no treatment options, Vancoreydn. mesisuant % 3.100 200

Eatescocns fascaiic

About 20,000 (or 30%) of Emterococcus healtheare-associated infections are

Vaooooeycin-sesictant
Frtasococcis (Lpecses A0% §,900 450
Wt detwnsinad)

vapcomycoin resistant

DD IR AN 1 THRERTY
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5,000 healthcare-associated Enterococcus Infections otcur in the
United States each year. The proportion of infections that accur with & vancomycin

A
An estimated
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registant strain differs by the species of Enterscoccus; overall 20,000 vancomycin-

resistant infections occurred among hospitalized patients
approximately 1,300 deaths attributed to thess infects

each year, with
each year, witl 0.5, Department of

Health and Human Services

entars for Dise
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VANKOMISINE DIRENGLI ENTEREKOKLARIN (VRE)
KONTROLU IGIN KORUYUCU ONLEMLER

TALIMATI
Doktman Kodu Yayin Tanhi Revizyon No Revizyon Tarihi
CTF.SEN.TL.22 02.11.2006 02 20.08.2021

VANKOMISINE DIRENGLI ENTEREKOKLARIN (VRE)
KONTROLU IGIN KORUYUCU ONLEMLER
TALIMATI

1. AMAC

Vankomisine direngli enterekok infeksiyonlanni dnlemek, gereli kontrol dnlemderini belilemek ve olas|
salgintan dnlemek ign standart bir ydntem belirlemeksr.

2. KAPSAM

Cemrahpaga Tip Fakiitesi Hastanesi'nin fim birimieri,

3.S0RUMLULAR
Cerrahpasa Tip FakUitesi Hastanesinin {Om c¢aliganian.

4. KISALTMALAR
HEKK: Hastane Enfeksyon Kontrol Komitesi
VRE: Vankomisine Direncll Enlerekok

5. UYGULAMA
* Rutin veya bagka amagh klitUrerde vankomisine dirench enterekok Uremesi durumunda, HEKK
haberdar ediir,
« Bagka bir hastanede weya serviste uzun siire yatan ve genis spekirumiu antibiyotik kullanim &ykUsine
sahip her hasta mimkinse tek yatakll odaya alinarak, VRE ve dijer direngli mikroorganzmalar agisindan
aragtiniir,
* VRE saptanmasi ya da gUphelenimes durumunda “izolasyon Onlemler Talimati"na uygun olarak
temas zolasyonu uygulanir, mimkUnse hasta lek kiglik odaya alinir, lek kisilik oda mevcul dejise yainiz
yatinlabdecedi bir odaya alinir (ejer fazla sayida VRE saptanan hasta varsa ayn) odada yatinlabiir ).
* Kolonize gocuk hastalann oyun odasi gibi ortak kullanim alanlanna ging engellenmelidir,
e Odada hastaya Gzel steteskop, ansiyon alet, termometre gibi malzemeler bulundurulur, eder bu
makzemelerin‘aletierin disarn ¢ikis gerekiyorsa mutlaka dezenfekle ediir,
» Odaya gingte, hastaya yakin temasta 6nillik giyilir ve 6nl030n odada kalmas) saglanir,
* Hasta odasina giris ve ¢ikigla eller akal bazl| hizli el dezenfektan| e dezenfekte ediir.
« Hasla ve enfekle materyal ile temasta sterd olmayan eidiven giyir, odadan ¢ikmadan eldiven gikartilr
ve eller “El Hijyeni ve Eldiven Kullanimi Talimati"na gére yikanir,
* Hastayatak takimlan, nkamaya gdnderlecek kumag materyal &zel bir torbada toplanir ve camagirhane
egyalann ylksek derecede yikanmasi konusunda uyarnir,
* Hastanin ¢ikartilan ve ¢bplen “Atik Yonetimi Talimati"na uygun olarak kXirmizi renkli enfekie atik
torbasinda toplanir, daha sonra #igili parsonel tarafindan atik merkezine gotorlir.
e Odanin lemzigi %19 ¢amagir suyu giti dezenfektaniar de her gin yaptiniir, Bu odada kullanian

Doktman Kodu Yayin Tanhi Revizyon No Revizyon Tarhi Sayfa No
CTF.SENTL.22 02.11.2006 02 20.08.2021 2/2

temiziik malzemesi asla bagka bir yerde kullaniimaz, e@er femizik amaciyla ykama makines
kullanlacaksa igem sonras| aletin ylzey fircas) degigtinir.

* VRE Gremig olan hastalardan HEKK'in belideyeced skiikta kOitdr igin kontrol dmekier alinir, HEKK
gerekll gorirse tOm hastalar ve personeiden tarama kitOreri yapilabiir, Temas dniemiennin
sontand i imas) igin haftada bir olmak (zere pes pese yapilan ¢ rektal sirOnkl kitdrinin negatif gikmas)
gerekir, Temas dnlemieri, ancak HEKK ¢aligmatanina ve onlann karanna gire sanlandinlr;

* Hasta bagka bir balime/sarvis/kuruma sevk ediecek ise mutlaka zolasyon kurallarina naki slirecinde
de uyum gostenlir, hasta servisten aynimadan dnce yatak takimian ve glysden degigtnlir, varsa meveut
lezyontann Ozen kapatilir, hasta fe gden kiglere dnlik grydirilir ve gl bakim/senvisikurum uyariir,

6. iLGILi DOKUMANLAR

HAZIRLAYAN GOZDEN GECIREN/KONTROL EDEN ONAYLAYAN

jzotasyon Onlemien Takmat
B Hyyeni ve Ekdiven Kulanimi Talimat
Atik Yonetimi Talimat
HAZIRLAYAN GOZDEN GEGIREN/KONTROL EDEN ONAYLAYAN




Bakteriyofaj tedavisi

* Hastanede yatan hastalarda VRE dekolonizasyonu
icin alternatif yontem

* Antibiyotik duyarliigindan bagimsiz etkinlik
gostermesi ve spesifik konak 6zelligine sahip
olmasiyla giderek 6nem kazanmaktadir.

» Bakteriyofaj (faj) sadece bakterileri
enfekte eden bir virls grubudur.

* Her 48 saatte diinyadaki bakterilerin yaklasik
yarisinin fajlar tarafindan yok edildigi
ongorulmektedir.
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Eradication of Vancomycin-Resistant Enterococci

by Combining Phage and Vancomycin

ﬁwp\py

EFLK1 faji kullaniimis.

e Spounavirinae subfamily
Planktonlar VRE ile enfekte edilmis ve 4
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Figure 3. Viable counts of planktonic vancomycin-resistant E. faeculis following a combined treatment of
phage EFLK1 and vancomycin. The colony forming units (CFU)/mL of VRE treated with 0.015 mg/mL
vancomycin combined with phage EFLK1 1.2 x 10° PFU/well is presented. Bacteria were below the
limit of detection after treating the cells by combining phage EFLK1 and vancomycin. Bacteria treated
only with vancomycin showed survival scores like those of the untreated bacteria; cells treated with
phage EFLK1 showed medium survival rates. Combining vancomycin and phage EFLK1 caused
seven log reductions in CFU/mL. Light gray = vancomycin-treated bacteria, dark gray = phage EFLK1
treatment, black = phage EFLK1 + vancomycin. Statistically significant (p < 0.01) compared to the
untreated control. The results are mean = SD based on three independent biological replicates.
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Figure 4. E. faccalis biofilm biomass following treatment with phage EFLK1 (1.2 x 10° PFU/well) and
vancomycin ((.015 mg/mL). Treatment with combinations of phage EFLK1 and vancomycin significantly
decreased bacterial biomass (87% reduction) as evaluated by crystal violet staining. The results are
presented as percentages, normalized to the biofilm biomass controls. Light gray = vancomycin-treated
bacteria, dark gray = phage EFLK1 treatment served as the control, black = phage EFLK1 + vancomycin
treatment. Statistically significant (p < 0.05) compared to the untreated control. The results are

mean = SD based on three independent biological replicates.



Izolasyonu ne zaman sonlandiralim?

e 1995 HICPAC: birer haftalik aralarla 3 kez bakilan rektal strintu
negatif saptandiginda izolasyonun bitirilebilecegi yonindeydi.

* Ancak sonrasindaki calismalar kolonizasyonun (persistan veya
intermitant) 1 yildan uzun sirebilecegini gosterdi.

* Ayrica taramalar kolonizasyonu saptamada basarisiz olabiliyordu.

Altta yatan ciddi hastaligi olanlarda
Invazif cihazlari veya kateteri olanlarda
Tekrarlayan antibiyotik kullanimi olanlarda

Kolonizasyon aylarca devam
edebiliyor.



MAJOR ARTICLE Table 2. Sensitivity of the rectal swab culture method for the

detection of vancomycin-resistant Enterococcus faecium (VRE) at
decreasing stool densities.

Clinical

Infectious VRE stool Rectal swab culture Skin culture
H. ‘ Ra density, VRE_not VRE
-] te log,, cfu/g No.of detected, Sensitivity No.of detected,

p Table 4. Stool density of vancomycin-resistant Enterococcus
Of th o D o~tsl faecium (VRE) and antibiotic exposure during the 7 days before

(95% Cl} samples® no. (%)

of stool samples® no.

gy Rektal suriintd ile taramalar VRE -liom w 1on
" kolonizasyonunu saptamada B
M abilme ihtimali

vetersiz kaliyor

rectal swab culture method for the

. Duration of antibiotic = 001 detection of vancomycin-resistant Enterococcus faecium (VRE) at
with vancomycin-resistant axposiire, davs increasing stool densities.
and RS cultures were perfi ' .
and the pmalcucc of skin 0 10 (29) 42 25 VRE stool Rectal swab culture Skin culture
A total of 35 stool sam 12 2146) 8L 24 density, VRE not VRE
3-4 31(9) 49 = 20 log,s cfw/g No.of detected, Sensitivity No.of detected,
ranged from 100%, at . o — of s:ool samples  no. (95% Cl) samples no. (%)
i > 6 = 0.
fesisitien of S Togy:cin ; =25 26 1M 88(37-77) 28 15(54)
but it was more common ted =35 19 4 79(54-94) 20  15(79)
with higher VRE stool to the =45 18 3 83(56-96) 18  14(78)
continued increase in the prevalence of VRE. =55 15 1 93 (68-100) 16 13 (81)
=65 13 1 92 (64-100) 15 12 (80)
Kullanilan antibiyotik sayisi ve suresi ile gaytadaki VRE yuki arasinda iliski bulunmus. =75 6 0 100(s4-1000 7  6(86)




Izolasyonu ne zaman sonlandiralim?

 VRE ile kolonize hastalari taburcu olana kadar kolonize kabul edelim
ve

* Temas izolasyonunu sonlandirmayalim.

https://www.cdc.gov/infectioncontrol/guidelines/isolation/precautions.html



Daha 6ncesinde VRE kolonize oldugu bilinen bir
hastanin yeniden hastaneye yatisinda izolasyon
uygulayalim mi?

* 6-12 ay boyunca,
e Hastane yatisi olmayan
* Antibiyotik kullanmayan
* Vlcutta yabanci cisim olmayan

hastalarda rektal strintu alinmasi,
sonucun negatif olmasi halinde izolasyonun sonlandirilmasi oneriliyor.

https://www.cdc.gov/infectioncontrol/guidelines/isolation/precautions.html



Sonuc olarak;

Bir klinik drnegin kilturinde VRE Urediginde tedavi planlamadan 6nce etken —
kolonizan ayriminin iyi yapilmasi gerekir.

Dekubit yarasi gibi ylzeyel yaralarda, idrarda ya da karin ici abselerde VRE
uremesi, tedavi gerektirmeyebilir.

Hastane salginlari tek bir kokenden kaynaklanabilir.

Egitim ve izolasyon 6nlemleri VRE kontrollinde cok 6nemlidir.

VRE Uremesi olan hastalari taburcu olana kadar kolonize kabul etmek gerekir.






