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Sunum Plani

Antibiyotik yonetimi nigin gerekli?
-Direnc
-Yeni antibiyotikler
-Uygun olmayan kullanim
-Kullanim — Direncg iliskisi
-Direnc sadece diren¢g mi?
Antibiyotik yonetimi nedir?
-Pasif stratejiler(Hasta bazinda)
-Aktif stratejiler(Kurum bazinda)

Antibiyotik yonetimi uygulamalari



Chart 1- ESKAPE pathogens

Enterococcus faectum (VRE)

Staphylococcus aureus (MRSA)

Klebsiella and Escherichia cols producing ESBL
Acinetobacter bawmannii

Preudomonas aeruginosa

Enterobacteriacede

Source: Translated from: Boucher HW, Talbot GH, Bradley |S, Edwards |E, Gilbert D,

Rice LB, et al. Bad bugs, no drugs: no ESKAPE! An update from the Infectious Diseases
Society of America. Clin Infect Dis. 2009;48(1):1-12.

VRE - vancomycin-resistant Enterococci; MRSA - methicilin-resistant Staphylococcus
aureus; ESBL - Extended Spectrum Beta-Lactamases
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Antibiotic Agents Approved, 1983-2004
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Source: Speliberg et al., CID, May 1, 2004 (modified)

Bad Bugs
Need Drugs
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Ten new ANTIBIOTICS by 2020



Ankara Univ. Tip Fakultesi Hastanesi

2014 yilinda tek gunluk nokta prevalans calismasi
Antibiyotik kullanim orani %37

Uygun olmayan antibiyotik orani %25.8
Profilakside uygun olmayan kullanim %69
Yilmaz G. Klimik Dergisi 2014

Tablo 1. Torkye'de Yapilmes Cesitli Cahismalarda Antibiyotik Kullanmimana liskin Veriler

Uy gunsuz Antibivotik
Arastncilar Antibiyotik Kullanan En Sik Kullanalan Kullanarm Uygunsuz Kullanammin
[Kaynak Mob Hasta Sayisa Antibiyotik Sy (%l En Sik Medeni
Cayhan at al. (2] 71 Safalosporin 32 (AET} Yanhs indikasyon, ilag segimive doz
YWilmaz et al 7} 153 Birinci kugak safalosporin 84 {54.3) Profilaksi
Ertugrul et al. {8) 3s Birinci kusak safalosporin 26 {88.100 Profilaksi
Sacar et a. (9] 20 Ampisilin-sulbaktam 57 {19.0 Profilaksi
Devrinm et al. (10 134 Ampizilin-sulbaktam a7 (72.4] Yanhg ilag secimi
Usluwer st al. (11) 2900 Ugiincid kusak safalosporin 1151 {42.8) Profilaksi
Gil et al 1121 252 Sefalosporin 116 (387} Profilaksi
YWilmaz at al. (13 414 Birinci kugak safalosporin 108 (450} Profilaksl

Tablo 2. Dahili wve Cemahi Birimlerde Yatmakta Olan Hastalann Antibiyotik Eullanmm, Uywgunlogu, En Sik Eullandan

Antibiyotikler wve Infeksiyon Hastaliklan ve Klinik Mikrobiyoloji Konsoltasyonuna liskin Veriler

Crahili Birimier Cerrahi Birimler
[m=575] in=4a3)

Degisken Say (%a) Say 1%ah fa]
Antibiyotik kullamilan hasta 183 {31.8] 2040 1433}
Kullamlan antibiyotiklerin {n-=8081 uygunsuz kullamma {15.00 (207} = 000
Yogun bakam dnitasinde uy gunswz antibnyotik kullanm {13.7) {150} i ol
En sik kullamilan antibiyvotk 45* {16.4] 42t {133}
IHEM konsdltasyonu istenmesi 101 {86.2] T8 {3731 =00
IHE M komsihasyonuna wyum a8 1893.31 [= (B35} 0,035

HEM: Infeksyon Hastabklan ve Klinik Mikrobiyalcji.
* Fiperasilinr-tazchakiam, "Seftriskson.



CSH ve Antibiyotik Kullanimi

12 Cocuk Hastanesinde nokta prevalans
calismasi

1302 hastanin 711(%54.6)’i antibiyotik aliyor

322(%46.7) uygun olmayan antibiyotik
kullaniyor

Ceyhan M et al. Int J Infect Dis 2010



Almanya’da Hastanelerde
Antibiyotik Kullanimi — 2011

Hansen J et al. J Antimicrob Chemother 2013

Table 1. Study characteristics and prevalence of AL in all hospitals and in
the representative sample in comparison with the representative sample
of hospitals in the national prevalence study from 19941

Total number of Prevalence
hospitals Representative study
Parameter participating (2011)  sample (2011) (1994)!
Number of 132 46 72
hospitals
Median 359 216 <400
number of
beds
Number of £1539 9626 14966
patients
AU prevalence®  255(24.5-26.6) 23.3(21.3-25.5) 17.7
(% (95% CI)]

“Patients receiving at least one antibiotic/100 patients.
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Fig. 1. Antibiotic use in tons per year, Germany. Antibiotsc use data for humans from
2008 (GERMAP, 2008), from animals from 201 1(Fleischatlas, 2013].



Antibiyotik Kullanimi-Direnc Iliskisi

Hastanede direnc orani daha yuksek

Antibiyotik kullaniminda degisim-direncg
prevalansinda degisim

Onceden antibiyotik alimi-direncli kokenlerle
enfeksiyon riski artisi

Yuksek direnc oranina sahip klinikler-yuksek
antibiyotik kullanim oranlari

Antibiyotik kullanim siresi artisi-direncli
kokenlerle kolonizasyon ve enfeksiyon riski
Shlaes DM et al. Clin Infect Dis 1997



Bell et al. BMC Infectious Diseases 2014, 14:13

http:fwwwnn. biomed central.oom /147 1-2334/14/1 3 BMC

Infectious Diseases

RESEARCH ARTICLE Open Access

A systematic review and meta-analysis of the
effects of antibiotic consumption on antibiotic
resistance

Brian G Bell'”, Francois Schellevis™, Ellen Stobberingh®, Herman Goossens® and Mike Pringle’

Abstract

Background: Greater use of antibiotics during the past 50 years has exerted selective pressure on susceptible
bactera and may have favoured the survival of resistant strains. Existing information on antibiotic resistance
pattems from pathogens circulating among community-based patients is substantially less than from hospitalized
patients on whom guidelines are often based. We therefore chose to assess the relationship between the antibiotic
resistance pattern of bacrteria circulating in the community and the consumption of antibiotics in the community.

Methods: Both gray literature and published scientific litermture in English and other European languages was
examined. Multiple regression analysis was used to analyse whether studies found a positive relationship between
antibiotic consumption and resistance. A subsequent meta-analysis and meta-regression was conducted for studies
for which a common effect size measure (odds ratio) could be calculated.

Results: Electronic searches identified 974 studies but only 243 studies were considered eligible for inclusion by the
two independent reviewers who extracted the data. A binomial test revealed a positive relationship between
antibiotic consumption and resistance (p < .001) but multiple regression modelling did not produce any significant
predictors of study outcome. The meta-analysis generated a significant pooled odds ratio of 2.3 (95% confidence
interval 22 to 2.5) with a meta-regression producing several significant predictors (F(10,77) =582, p < .01). Countries
in southem Europe produced a stronger link between consumption and resistance than other regions.

Conclusions: Using a large set of studies we found that antibiotic consumption is associated with the
development of antibiotic resistance. A subsequent meta-analysis, with a subsample of the studies, generated
several significant predictors. Countries in southern Europe produced a stronger link between consumption and
resistance than other regions so efforts at reducing antibiotic consumption may need to be strengthened in this
area. Increased consumption of antibiotics may not only produce greater resistance at the individual patient lewel
but may also produce greater resistance at the community, country, and regional lewvels, which can harmn individual
patients.

Keywords: Antibiotic resistance, Antibiotic usage, Community-acquired infections, Meta-analysis




Antibiyotik Kullanimi ve Direng

Toplumda kullanim
Hastanede kullanim
Hayvanlarda kullanim
Tarimda kullanim
Temizlik sektoru



Antibiyotik Direncl

Mortalitede artis
Hastanede yatis suresinin uzamasi
Ampirik tedavide yetersizlik

Kollef MH. Clin Infect Dis 2000



Prospektif, Kohort Calisma
YBU’ne Yatirilan Hastalar

2000 hasta, 655‘inde klinik enfeksiyon (%80.5
pozitif kultur)

169 yetersiz tedavi, 486 yeterli tedavi

Yetersiz tedavi alan 169 hasta

TKE-HKE %45.2
HKE %34.3
TKE %17.1

Kollef MH et al. Chest 1999



Enfeksiyona bagl mortalite:
Yetersiz tedavi alanlarda mortalite
Yeterli tedavi alanlarda mortalite

%42
%17.7

p<0.001

Yetersiz antimikrobik tedavi  AOR 4.26, p<0.001

En sik etkenler =
MRSA 2
MDGNB g
Candida spp. 2"
VRE -

o

Kollef MH et al. Chest 1999

I |nadequate Antimicrobial Treatment
P <0.001 | 1 Adequate Antimicrobial Treatment

o
P <0.001
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Table 1
ganisms (MDRO) catesory.

Baseline characteristics of patients on admission to the intensive care unit (ICU) according to multidrug resistant or-

Hon-MDRO MDRO Mo microbiological o Value
N = B2 N =12 confirmation N = 140
Age. mean year = 5D 6.2 642 64.5 018
17.36 14.37 12.52
Sex Male 61 83 92 033
68.5% 72.8% 65.7%
Female 18 31 48
31.5% 2732% 34.3%
APACHE. mean = 5D 17.08 16.19 16.61 0.55
5.99 5.76 5.67
SAPS. mean £ 5D 38.94 39.38 38.86 0.91
13.51 1125 13.92
Type of patient Medical 60 B1 100 0.02
24 9% 33.6% 41.5%
Surgical 15 25 37
19.5% 32.5% 48.1%
Trauma Fi 15 3
2B.0% 60.0% 12.0%
Comorbidity Chronic heart disorders 2T 30 51 012
25.0% 27 8% 47.2%
Solid Cancer 14 20 24 0.9
24.1% 34.5% 41.4%
Diabetes mellitus 19 25 13 084
24.T% 32.5% 47.9%
Chronic renal failure 4 B 18 007
13.3% 26.7% 60.0%
Chronic lung disease 26 38 46 0.9
23.6% 34.5% 41.8%
Current or former smoking habit 40 (11} T 0.57
27 6% 33.9% 43.5%
Current or former alcohol 14 38 35 007
16.1% 43.7% 40.2%
Previous antibiotic use 33 38 59 0.18
25.4% 292% 45.4%
Previous hospital admission 21 31 449 017
20.8% 30.7% 48.5%
Type of prieuwmonia VAP 63 B85 60 0.001
30.3% 40.9% 2B.B%
HAP 19 36 B0
14.1% 26.7% 59.3%

HAP: hospital acquired pneumonia.
VaP: ventilator associated preumonia.
MDRO: multidrug-resistant organisms.
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Figure 2 Kaplan Meier curves showing the proportion of patients remaining hospitalized after the onset of ICUAP attributed to no
microbiological confirmation (reference), non-MDRO (p 0.32), MDRs (p 0.03), XDR (p 0.08) and PDR (p 0.141) presented a signifi-
cantly higher 90-day ICU mortality respectively (log rank p = 0.03). Pandrug-resistant bacteria (PDR), extensively drug-resistant
(XDR) and single multidrug-resistant (MDRs).
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RESEARCH Open Access

Incidence and outcome of inappropriate
in-hospital empiric antibiotics for severe infection:
a systematic review and meta-analysis

Kristel Marquet'~, An Liesenborgs®, Jochen Bergs®, Arhur Vieugek'* and Meree Clags'~

Abstract

Introduction: The aims of this study were to explore the inddence of inrchospital inappropriate empiric antibiotic
use in patients with severe infection and to identify its relationship with patient outcomes,

Methods: Meadline (from 2004 to 2014) was systematically searched by using predefined inclusion critera.
Reference lists of retrieved artides were screenad for additional relevant studies. The systematic review induded
ariginal artides reporting a quantitative measure of the association between the use of (injappropriate empiric
antibiotics in patients with severe in-hospit@al infections and their outcomes. A meta-analysis, using a randomeeffects
model, was conducted to quantify the effect on mortality by using risk ratios.

Results: In total, 27 individual artides fulfilled the inclusion criteria. The percentage of inappropriate emipiric
antibiotic use ranged from 14.1% to 785% (Q1-03 28.1% to 57.8%); 13 of 27 studies (48.1%) described an inddence of
0% or more. A meta-analysis for 30day mortality and in-hospital monality showed risk ratios of 071 (95% confidencs
internal 062 to 082) and 0567 (95% confidence interval 056 to 0.80), respectively. Studies with outcome pammeter
28-day and 60-day mortality reported significantly (P <0.02) higher maortality rates in patients receiving inappropriate
antibiotics. Two studies assessed the total costs, which wers significantly higher in both studies (P <007).
Conclusions: This systematic review with meta-analysis provides evidence that inappropriate use of empiric antibiotics
increases 30-day and in-hospital mortality in patients with a severe infection.




Enfeksiyon Hastaliklar1 Pratigi

1.Uygun ampirik tedavi

2.Direng gelisiminin en aza indirilmesi
“Kollateral Hasarin Onlenmesi”

'P‘AA .
Paterson DL. Clin Infect Dis 2003 m

Paterson DL. Clin Infect Dis 2004



Direncin Ortaya Cikisini ve
Yayilmasini Onleme Stratejileri

Antibiyotik digi stratejiler

Enfeksiyon kontrolu
Invazif islemlerde aseptik yontemler
Dezenfeksiyon

zolasyon

Kollef MH. Crit Care Med 2001



Antibiyotik Yonetimi

Ik olarak 1980’ yillarda Dr. Dale Gerding
tarafindan ortaya konuldu

“Optimal secim, doz ve slure, sonunda en iyi
klinik yanit ve en az direnc”

“Uygun olmayan veya gereksiz tedaviyi
azaltmak, toksisite ve diger yan etkileri
azaltmak, direnci azaltmak”

Louie T. Infect Dis Clin Practice 2011



Antibiyotik Yonetimi

Antibiyotik kullanimini izlemek ve

yonlendirmek i¢in yapilan program veya seri
mudaheleler

Amagc: Direncin ortaya cikisinin azaltiilmasi ve
su anda kullandigimiz veya kullanima girecek
antibiyotiklerin korunmasi

Pranita DT, Cosgrove SE. Infect Dis Clin N Am 2011



Antibiyotik Yonetimi Stratejileri

Dogru tani

Uygun ampirik tedavi

Uniteye 6zgu antibiyogramlar
Farmakodinamik parametrelere uyum
Onay alinmasi

-Formulerde kisitlama

Klavuz ve protokoller
De-eskalasyon(Daraltma)
Tedavi surelerinin kisaltiimasi
Rotasyon seklinde kullanim
Bilgisayar destekli programlar




Yanlis Tani — Uygun Olmayan AB

279 yatakli hastane, ABD
2008, retrospektif kohort

Antibiyotik tedavisi alan 500 hasta random
secilmis

291(%58) hastada tani dogru

Tani dogru ise uygun antibiyotik %62

Tani dogru degilse uygun antibiyotik %5,
p<0.01

Filice GA et al. Infect Control Hospital Epidemiol 2015



Molekuler Tani Yontemleri

Etkenin hizli saptanmasi
-Uygun tedavi ve de-eskalasyon

Kan dolasimi enfeksiyonlarinin tanisi
Etkenin direnc profilinin belirlenmesi

Arnold HM et al. Semin Respir Crit Care Med 2011
Ecker DJ et al. Expert Rev Mol Diagn 2010



Mr-PCR ve PCR/Electrospray
lonization-mass spectrometry(ESI-MS)

mr-PCR
-Ozgullugu duyarhhgindan daha iyi

Warhurst G. Health Technol Assess 2015
Dark P. Intensive Care Med 2015
Warhurst G. Intensive Care Med 2015
Din¢ F. Minerva Anestesiologica 2016

PCR/ESI-MS

-Duyarlilik daha iyi gorunuyor
Jordana-Lluch E. PLOSone 2015

Vincent JL. Crit Care Med 2015



Klinik Klavuz Kullanimi-Tedavi Suresi

VIP tedavi klavuzu

Kilavuz 6ncesi(52 hasta) ve sonrasi(52 hasta) donem
karsilastiriimasi

Uygun ampirik tedavi: %48-%94.2, p<0.001
Antibiyotik suresi: 14.848.1 glin-8.6+5.1 gun, p<0.001
Ikinci VIP atadi: %24-%7.7, p=0.03

Mortalite ve yatis surelerinde fark yok

Ibrahim EH et al. Crit Care Med 2001



Yazili Protokol-Rasyonel Kullanim

7 yatakl YBU

1995 Oncesi tedavileri konsultan, asistan veya
YBU uzmani

1995'de
-Ampirik tedavi protokolleri

-Florokinolonlarin oral kullanimi
-Aminoglikozidler 5-7 gln

Geissler A et al. Intensive Care Medicine 2003



Yazili Protokol-Rasyonel Kullanim

Sonuclar
-1994-1998 HE'larinda degisiklik yok
-Bakteri say! ve dagihminda degisiklik yok
-Direncli bakterilerle gelisen enfeksiyonlarda
azalma
-Antibiyotik harcamalarinda azalma
-Antibiyotik kullanilan gin sayisinda %37
azalma 3658(1994)-2311(1998)
-Secici baskida %33 azalma
940/1000(1994)-610/1000(1998)



YBU’de Bilgisayar Destekli
Antibiyotik Tedavisi

1316 YBU hastasi, 2006-2010

Klavuzun manuel kullanimi ile bilgisayara
aktarilmasi sonrasi donemin karsilastiriimasi

YBU’de kalis sirasinda klavuza uyulan
gunlerin orani

YBU’de antibiyotiksiz giin sayisi ve mortalite
Klavuza uyum %61°den %92’ye ulasmis

Nachtigall I. BMJ Open 2014
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Figure 2 Adherence to guideline and percentage of
antibiotic free days over study periods. MSSA,
methicillin-susceptible Staphylococcus aureus; MRSA,
methicillin-resistant Staphylococcus aureus; S. epidemidis
Staphylococcus epidemidis.




YBU ve Beta-Laktamlar: PK/PD

Prospektif, CM
8 Beta-Laktam AB, tek doz araliginda 2 ornek
68 hastaneden 361 hasta

%50 f T/MIK’e 248 hastanin %16’sinda
ulasilamamis

Ulasilamayan hastalarin %32’si daha az iyi
Klinik gidise sahip

%50 f T/MIK ve %100 f T/MIK artisi ile daha
iyi klinik gidis birlikteligi mevcut

Roberts JA et al. Clin Infect Dis 2014



De-eskalasyon

En uygun genis spektrum r
ile hemen bagla A Enfeksiyon yeri
Daha sonra kiiltiir ve ve ciddiyeti

duyarliliga gore _ Hastaya ait
spektrumu daralt(tedaviyi faktorler
zayiflatmadan) LO ka I

Uygun doz . . ..
Uygun doz aralari epldemIYOlO]I Ve

direnc oranlari

Optimum tedavi
Serum duzeyleri

Ilac etkilesimleri

Tedavi suresi




Dar Spektrumiu Ampirik Tedavi

Yenidogan sepsisi
YBU-1
Erken sepsis: Pen G+Tobramisin
Gec Sepsis: Flukloksasilin+Tobramisin
YBU-2
Sefotaksim+Ampisilin
Sonug: Direncli gram negatif comak
kolonizasyonunda anlamli artis
Man P etal. Lancet 2000




Sepsis ve Septik Sok
De-eskalasyon

Prospektif gozlemsel calisma
/12 sepsis veya septik soklu hasta
628 hasta degerlendirilebilmis
219(%34.9) hastada de-eskalasyon

Garnacho-Montero J et al. Intensive Care Med 2014



Sepsis ve Septik Sok
De-eskalasyon

Mortalite icin bagimsiz risk faktorleri
-Septik sok
-Kultur sonuclandiginda SOFA skoru
-Yetersiz ampirik antibiyotik tedavisi

De-eskalasyon mortalite agisindan
koruyucu(OR 0.58; %95 CI 0.36-0.93)

Garnacho-Montero J et al. Intensive Care Med 2014



VIP ve De-eskalasyon

Daha dusuk mortalite
Daha kisa hastanede yatis
Daha az kaynak kullanimi

Garnacho-Montero J et al. Curr Opin Infect Dis 2015



De-eskalasyon: Meta-analiz

De-eskalasyonun tanimi
-Spektrumun daraltiimasi
-Antibiyotik sayisinin azaltiimasi
-Tedavi suresinin kisaltilmasi ya da
tedavinin kesilmesi

De-eskalasyonu etkileyen faktorler

Prognoz
-Mortalitede azalma?
-Antibiyotik tedavi surelerinde azalma?

Tabah A. Clin Infect Dis 2016



Tedavi Sureleri

Kanita dayal bilgi eksikligi
Merkezler arasinda farkliliklar
Daha uzun sure tedavi

-Dokiimante edilmis enfeksiyonlar

-Direncli bakteriler
-Klinik tablo agirhigi

Kisa slreli tedavi: Basarisizlik ve nikslere neden
olur hipotezi

Uzun sdreli tedavi: Direng, yan etkiler, maliyet
>10 gun=uzun sureli tedavi



Ventilatorle lliskili Pndmoni Tedavisinde

8 ile 15 Gunluk Surelerin Karsilastiriimasi

Prospektif, randomize, cift-kor

51 YBU, 1999-2002

401 VIP(BAL ile tani almis)

197 hasta 8 glin, 204 hasta 15 gln

Primer degerlendirme hedefleri :28 giin izlem
-Olim
-Rekurrens
-Antibiyotiksiz glin
Sekonder degerlendlrme hedefleri
-MV(-) gun, YBU'de kalis vd.

Chastre J et al. JAMA 2003




Ventilatorle Iliskili Pnémoni Tedavisinde
8 ile 15 Gunluk Surelerin Karsilastiriimasi

Sonuclar
Mortalite(28.giin)
8 gunluk tedavi: %18.8
15 gunluk tedavi: %17.2

Reklrrens Nuks Super enf
8 gunluk tedavi: %28.9 %16.8 %19.8
15 gunltk tedavi: %26 %11.3 %18.6
NFGNB-Rekirrens Nuks Super enf

8 gunluk tedavi: %40.6 %32.8 %20.3
15 gunlik tedavi: %25.4 %19 %12.8



Kateterle Iligkili Kan Dolasimi Enfeksiyonlart

S.aureus = 14 gun
GNB 7-14 gun
KNS 5-7 gln

Mermel LA et al. Clin Infect Dis 2009



VIP-Antibiyotik Kesilme Politikasi

Klinik taniya dayal VIP olgular
Randomize, iki grup mevcut

Arastirici antibiyotik kesilme politikasina gore antibiyotik
kesilmesini oneriyor
-Enfeksiyon disi tablolar(atelektazi, akciger 6demi gibi)

-Belirti ve bulgularin rezoliisyonu veya tepe degerinin %25‘inden
fazlasi oraninda azalmasi

-Radyolojik olarak iyilesme veya progresyon olmamasi

-Plrilan balgam olmamasi

-Pa02/Fi02>250 olmasi

290 VIP: 154 Antibiyotik kesilme grubu, 148 miidahele
edilmeyen grup
Antibiyotik sureleri: 6x4.9 gun-8+5.6 gun, p=0.001

Prognoz acisindan fark yok
Micek ST et al. Chest 2004



PCT — Antibiyotik Yonetimi

/ randomize kontrollu calismanin metaanalizi
YBU calismalari(6 erigkin ve 1 cocuk)

PCT- Antibiyotik kesiime

-Tepe degerinin %80’inden fazla azalma
veya 20.25 - <0.5 ug/L

-Enfeksiyonda iyilesme + <1 ug/L veya
>1 ug/L ve 3 gun icinde baslangi¢ degerinin
%25-35°ine dusmesi

Kopterides P et al. Crit Care Med 2010



PCT — Antibiyotik Yénetimi

Sepsisde iyilesme + PCT <1 ug/L veya 3
gun icinde baslangi¢ degerinin %25-35’inden
daha dusuk olmasi

PCT = 1 ug/L ise, 5. gundeki degerin
baslangi¢c degerinin %10’'undan dusuk veya
< 0.25 ug/L

PCT <1 ug/L ise, 3. gundeki degerin < 0.1
ug/L olmasi

Kopterides P et al. Crit Care Med 2010



PCT — Antibiyotik Yonetimi

Daha az antibiyotik kullanimi(p<0.001)
28. gun mortalitesinde fark yok
Relaps ve reenfeksiyonda fark yok
Yeni calismalar devam ediyor

Kopterides P et al. Crit Care Med 2010



Efficacy and safety of procalcitonin guidance in reducing the
duration of antibiotic treatment in critically ill patients:
arandomised, controlled, open-label trial

Evelien deJong, Jos A van Oers, Albertus Beishuizen, Piet Vos Witze | Vermeijden, Lenneke E Hoas Bert G Logf, Tom Dormans,

Gertrude CwanMelsen, Yvette C Kluiters, Hans Kemperman, Maarten van den Elsen, Jercen A Schouten, Jarn O Streefkerk, Hans G Krabbe
HansKieft, Georg H Kluge Veerle Cvan Dam, Joost van Palt, Lawra Bormans, Martine Bokelman Otten, Avke C Reidinge, Henrik Endeman,
JosW Twisk, Ewoudt M W van de Garde, Anne Marie G A de Smet, Jozef Keseciogly, Armand R Girbes, MoortenW Nijsten, DylanW deLange

Summary

Background In critically ill patients, antibiotic therapy is of great importance but long duration of treatment is
associated with the development of antimicrobial resistance. Procalcitonin is a marker used to guide antibacterial
therapy and reduce its duration, but data about safety of this reduction are scarce. We assessed the efficacy and safety
of procalcitonin-guided antibiotic treatment in patients in intensive care units (ICUs) in a health-care system with a
comparatively low use of antibiotics.

Methods We did a prospective, multicentre, randomised, controlled, open-label intervention trial in 15 hospitals in the
Netherlands. Critically ill patients aged at least 18 years, admitted to the ICU, and who received their first dose of
antibiotics no longer than 24 h before inclusion in the study for an assumed or proven infection were eligible o
participate. Patients who received antibiotics for presumed infection were randomly assigned (1:1), using a computer-
generated list, and stratified {according to treatment centre, whether infection was acquired before or during ICU stay,
and dependent on severity of infection [ie, sepsis, severe sepsis, or septic shodck]) to receive either procalcitonin-guided
or standard-of-care antibiotic discontinuation. Both patients and investigators were aware of group assignment. In the
procalcitonin-guided group, a non-binding advice to discontinue antibiotics was provided if procalcitonin concentration

had decreased by 80% or more of its peak value or to 0-5 pg/L or lower. In the standard-of-care group, patients were

treated according to local antibiotic protocols. Primary endpoints were antibiotic dally dehned doses and duration of
antibiotic treatment. All analyses were done by intention to treat. Mortality analyses were completed for all patients
{intention o treat) and for patients in whom antibiotics were stopped while being on the ICU (per-protocol analysis).
Safety endpoints were reinstitution of antibiotics and recurrent inflammation measured by Creactive protein
concentrations and they were measured in the population adhering to the stopping rules (per-protocol analysis). The
study is registered with ClinicalTrials.gov, number NCT01139489, and was completed in August, 2014,
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Procal otonin- guided Standard-of-caregroup  Between-group absolute  pvalue

graup {n=7 61] (=7 85} difference in means
(F5%0)

Antibiotic consumiption (days)

Daily defined dosesin first 28 days 75 (400 12:8) 33500165  260(126t0412) 00001

Duration of treatment 50{30t040) 704001 122(065178) 00001

Antiiotic-free days in first 26 days 70(0010145) 50 (0ta1340) 1.31 (052 bo 2-00) 00016
Mty (%)

78-day martalty 140 (19-6%) 106 (250%) 4% (1240 9.5) oMz

1-year martality 765 (34.8%) 171 (40-9%) 61% (120 10-9) 00158
Adverse events

Reirdfectian 50 73 (24) 1% (41800 00452

Repeated caurse of antibiakics 175{30) 73(224) 10%(-51t033) 047

Tirme {days) bebween stap and reinstitution of antibiotics 4020t 30) $020tBY  -022(-131t0088) 096
Costs

Total camulative costs of antibiotics €150082 €181 263 MA NA

Mesdian cumulative costs antibiotics per patient €107 (51io 220) €129 (b6 to 273) €336 (2-5 ko 64-B) 0-0006
Length of sty (days)

On Ehe intensive care unit 85 (50t 17-0) Q0400 170)  -0-21(-092to140) 056

In haspital 720[130t0383) 0[120tc400) 039 (260t 3146) 077

Dataare medan (IQR] n (%), or mean (35%Cl). Bebween-group absolute differences were @iculated using the mean valwes, perentage differences, and 95% Cls.
MA= not applicable.

Table 2: Primary and secondary outoome measures




Prokalsitonin

Sepsis tanisi sonrasi belirgin
enfeksiyon yok ise dusuk PCT ve
benzeri belirtecgler antibiyotiklerin
kesilmesinde yardimci olabilir(2C)

Surviving Sepsis Campaign 2012



Recete - Antibiyotik Yonetimi

Prospektif denetim ve geri bildirim(back-end)
Kullanim oncesi onay alinmasi(front-end)

Owens RC. Diagn Microbiol Infect Dis 2008

“Front-end” & “Back-end” Strategies

I ASP Decision Support to I =>» Infection or NO infection?

EMPIRICAL ANTIMICROBIAL Pharmacy and Nursing Staff (stop or continue abx)?

SELECTION A => Laboratory data (culture &

= Human/Computerized susceptibility data returns,
Decision Support R A molecular diagnostics)

=>» Antimicrobial Formulary tc:‘rdgv"‘venfied N Nursing ->» De-escalation opportunities

=> Guidelines/protocols @ Fharmacy assessmen t of => IV to Oral

medications Patient Receives
Antimicrobial(s)




Onayl Antibiyotik Kullanimi

575 yatakl bir hastane

Cerrahi YBU'de kontrol edilemeyen IMP-R
Acinetobacter spp. epidemisi

Amikasin, seftazidim, siprofloksasin,
ofloksasin, flukonazol ve tikarsilin/klavulanik
asit icin enfeksiyon hastaliklari onayi)

Sonuc

-Antibiyotik kullanimi ve harcamalarda
azalma

-Antibiyotik duyarlik oranlarinda artma

White AC et al. Clin Infect Dis 1997



Ulkemizde Onayli Kullanim Sonuclart

Antibiyotik kullanimi azalmis
Uygun kullanim artmis

Kisith antibiyotiklerin kullaniminda %48
azalma(DDD)

Kisitlama olmayan antibiyotiklerde %15.2
artis

Ozkurt Z et al. Jpn J Infect Dis 2005

Antibiyotik duyarlik oranlarinda artis

Arda B et al. Infection 2007



Ulkemizde Onayli Kullanim Sonuclart

Kisitlanan antibiyotiklerde azalma
Seftriakson kullaniminda artis

Celen MK et al. ANKEM Derg 2006
Cok merkezli
Kisitlama oncesi ve sonrasi 3 gunluk izlem

Kisitlanan antibiyotiklerde ve toplam tuketilen
antibiyotik miktarinda anlamli azalma

Hosoglu S et al. Eur J Clin Pharmacol 2005

Kisitlanmayan antibiyotik kullaniminda anlamili
artis Erbay A et al. Int J Antimicrob Agents 2003



Ulkemizde Onayli Kullanim Sonuglari

2001-2005
Ankara, 4 universite ve 1 egitim hastanesi
Kan kulturt sonuglari — direng izlemi

Genel direng oranlarinda ve antibiyotik
harcamalarinda azalma

Altunsoy A ve ark. Int J Medical Sciences 2011



Formulerde Kisitlama

310 yatakli hastane
Yogun enfeksiyon kontrol onlemlerine

ragmen VRE ko
Sefotaksim, Van
6 ay sonra VRE

onizasyonu %350
komisin Kisitlamasi

Kolonizasyonu %15

Quale J et al. Clin Infect Dis 1996



Homojen ve Heterojen Antibiyotik Kullanimi

14 yatakh YBU, Mart 2000-Ekim 2003, 44 ay
VIP tedavisi

4 donem
-Donem 1(10 ay): Hastaya o6zgu ampirik
antibiyotik secimi
-Donem 2(24 ay):
-A:Oncelikli donem
-4 ay AP-Karbapenem
-4 ay AP-Sefalosporin
-4 ay Piperasilin/tazobaktam

Sandiumenge A et al. J Antimicrob Chemother 2006



Homojen ve Heterojen Antibiyotik Kullanimi

-B:Kisitlama donemi
-4 ay Piperasilin/tazobaktam
-4 ay AP-Sefalosporin
-4 ay AP-Karbapenem

-Donem 3(10 ay): Karisik kullanim
-AP-Karbapenem
-Siprofloksasin
-Klindamisin + AP-Sefalosporinler
-Piperasilin/tazobaktam



Homojen ve Heterojen Antibiyotik Kullanimi
Toplam 2677 hasta

Peterson homojenite indeksi(AHI)

Toplam antibiyotik kullanimi

-Donem 1 ve Donem 2B benzer
-Donem 2A’'da %61 artis(p<0.05)
-Donem 3’de %18 artig(p<0.05)

AHI Donem1 2A 2B 3
0.93 0.69 0.68 0.95

A. baumannii donem 2A’'da artmis ve 3'de
azalmis



Homojen ve Heterojen Antibiyotik Kullanimi

A. baumannii - Karbapenem duyarlilg!
Donem 2A ve 2B’de dusuk(p<0.016)

Enterik bakterilerdeki seftazidim duyarlihg
donem 2A’'da daha dusuk(p<0.016)



Positive isolates/100 admissions

20

18 A

16 A

14 -

12 A

PS PP RP MP
Acinetobacter
baumannii

[ Carbapenem-resistant strains

ESBL-producing
Enterobacteriaceae

P. aeruginosa resistant to one
or more antimicrobials

E mrsa
% %
%
%
AN |
T 1\§IL\I T T 1
PS PP RP MP PS PP RP MP PS PP RP MP PS PP RP MP
Enterobacteriaceae Pseudomonas Staphylococcus Enterococcus
aeruginosa aureus faecalist



Akut Cilt ve Yumusak Doku
Infeksiyonu ve AYP

ACYDI olgularinda etken cogunlukla Gram
pozitif koklar olmasina karsin, hastaneye bu
tani ile yatan hastalarin 2/3'U genis
spektrumlu Gram negatif basillere de etkili
antibiyotik aliyor

ACYDI tanisi ile yatis TKP tanisi ile yatistan
daha cok

Loo LW et al. Infect Dis Ther 2015



ACYDI ve AYP

3. basamak, 1579 yatak, Singapur
2009-2012
Bu calismada AYP hazirlanmis
AYP'nin etkilerinin olcumu

-Tedavi suresi

-Hastanede kalis suresi

-Taburcu olduktan 30 gun sonra tekrar
basvuru orani

-14.gundeki reinfeksiyon orani
-30.gun mortalitesi



ACYDI ve AYP

AYP’na bagli mudaheleleri kabul eden ve
etmeyen hastalar karsilastiriimis

AYP Takimi: EHKMU, Klinik Farmakolog
Tedavi Klavuzlari
Cerrahi Profilaksi Klavuzlari

Parenteral tedaviden oral tedaviye gecis
Klavuzu

Karbapenem, sefepim, pip/tazo veya IV
siprofloksasin alan hastalar saptanmis




ACYDI ve AYP

llk asamada infeksiyon konusunda egitimli
Klinik Farmakoloji Uzmani tedavinin
uygunlugunu degerlendirmis ve ilagc dozunun
optimizasyonu ve oral tedaviye gecis
konusunda onerilerde bulunmus

Ikinci asamada komplike olgular tani ve
tedavi acisindan Infeksiyon Hastaliklari
Uzmani ile tartisiimis

AYP takimi hastalarn 2., 4. ve 7.gunde de
izZlemeye devam etmis ve gerektiginde
onerilerde bulunmus



ACYDI ve AYP

AYP uygulanan hastalarda
-Tedavi suresi daha kisa(6-8,p<0.001)
-Yatis suresi daha kisa(7-12,p<0.001)
-30. gun mortalitesi farkli degil

Loo LW et al. Infect Dis Ther 2015



YBU — Antibiyotik Yénetimi

YBU'’deki antibiyotik yonetimi sonuclari
24 calismanin metaanalizi

Mudaheleler
-Kisitlama veya onay
-Deeskalasyon ic¢in klavuz veya protokol
-Enfeksiyon Hastaliklari Konsultasyonu
-Tedaviyi belirli gunlerinde gozden gecgirme
-Tedavi ve profilaksi icin klavuz
-Bilgisayar destekli karar

Kaki R et al. J Antimicrob Chemother 2011



YBU — Antibiyotik Yénetimi

Sonuclar
-Antibiyotik kullaniminda azalma
-Uygun secimde artis
-Direnc oranlarinda azalma

Kaki R etal. J Antimicrob Chemother 2011



Kanita Dayali Antibiyotik Kullanimi
Yonetimi-IDSA Klavuzu

Klinik olarak optimal sonuc

En az toksisite

Direncli bakteri secimini azaltmak
Direncin onlenmesi

Bakim kalitesinden odun vermeden saglik
bakimi harcamalarinin azaltiimasi

Dellit TH et al. Clin Infect Dis 2007



Klavuzdaki Oneriler

Surekli denetim ve geri bildirim(A-I)
Kisitlama ve onay alinmasi(A-II)
Egitim(A-III)

Klavuzlar hazirlanmasi(A-I)
Antibiyotik rotasyonu(C-Il)

Antibiyotik order formlari(B-II)
Antibiyotik kombinasyonu(C-Il)
De-eskalasyon(A-Il)

Optimal doz(A-II)

Ardisik tedavi(A-I)

Dellit TH et al. Clin Infect Dis 2007



1. & 3.

Establish initial Consider lowering or raising Final level of
level of confidence level of confidence confidence rating
Study design Initial = Reasons for considering lowering H Confidence
confidence or raising confidence in an estimate of effect
in an estimate across those considerations
of effect ¥ Lower if A Higher if*
High High
Randomized trials = fid

DDHDD

1. Rating the quality of the evidence

= *»¢ Population: Most people in this situation would want the

o recommended course of action and only a small proportion

g . Balance 5 | W would not

c | i between = o +» Healthcare workers: Most people should receive the

g c benefits, harms 22| & recommended course of action

n 2 & burdens g ] % Policy makers: The recommendation can be adapted as a

2 = ° E policy in most situations

59 € E

52 28

wy o @

= ] O oz

= ]

e 8 a 'y +» Population: The majority of people in this situation would

é g e .§ = want the recommended course of action, but many would not

5 et ot m gﬁ -g “* Healthcare workers: Be prepared to help people to make a

< o @ decision that is consistent with their own values/decision aids

o bl = and shared decision making

~ +» Policy makers: There is a need for substantial debate and
involvement of stakeholders

igure 1. Approach and implications to rating the quality of evidence and strength of recommendations using the Grading of Recommendations Assessment, Development
nd Evaluation {GRADE) methodology {unrestricted use of the figure granted by the US GRADE Network) [3].



2016 Klavuzu Guclu Onerilert

Onceden onay alinmasi(kisittama) ve/veya
prospektif olarak recetenin gozden gecirilerek
geri bildirim(orta kalite kanit)

Aminoglikozidler icin farmakokinetik
izlem(orta kalite kanit)

Ardisik tedavi uygulamasi(orta kalite kanit)

Tedavi surelerinin kisaltiilmasi(orta kalite
kanit)

Barlam TF. Clin Infect Dis 2016



Antibiyotik Yonetim Takimi

Enfeksiyon Hastaliklari ve Klinik Mikrobiyoloji
Klinik Farmakolog

Mikrobiyoloji ve Klinik Mikrobiyoloji

Bilisim Teknolojisi Personeli

Hastane Yonetimi

Antibiyotik Komitesi ve Enfeksiyon Kontrol
Komitesi ile igbirligi
Pranita DT, Cosgrove SE. Infect Dis Clin N Am 2011



Antibiyotik Yonetim Programi

Antibiyotik kullaniminin izlenmesi
Antibiyotik direncinin izlenmesi
Enfeksiyon kontrol protokoller
Prognozun takip edilmesi

Louie T. Infect Dis Clin Practice 2011



CDC — AYP — Temel Elemanlar
Yonetim destegi(insan kaynagi-finans-bilgi
teknolojileri)

Liderlik

llac konusunda uzmanlik

En az 1 stratejl

Izleme

Sonugclarin paylasilmasi(doktor-hemsire ve
lgili personel)

Egitim(klinisyenlerin hastalik, direng ve

optimal recete yazimi konusunda egitimi)
Pollack LA, Srinivasan A. Clin Infect Dis 2014



Antibiyotik Yonetim Programi - Uygulama

Sorunun saptanmasi
-Profilaksi suresi, KNS, Kombinasyon

Potansiyel cozumler

Cozume ulasim sekli

Toplanti

Sorunun yillik maliyeti

Ek yararlar

Elde edilen sonuclarin prospektif toplanmasi

Pranita DT, Cosgrove SE. Infect Dis Clin N Am 2011



Diger Ulkelerde Durum - Almanya
355 YBU, 2011, Almanya
Anket calismasi

YBU’lerin %80’inden fazlasinda uygulanan
stratejiler
-Antibiyotiklerin recete edilmesinin sadece
bazi hekimlere verilmesi(kisitlama)
-Bakteriyel direng verilerine rutin erisim
-Eczanenin antibiyotik maliyet ve tuketim
raporlari

Sadece YBU'lerin %14’linde antibiyotik
receteleme konusunda egitimli doktor

Maechler F et al. Infection 2014



Ne Durumdayiz?

Ulkemizde direng oranlari yuksek — UHESA
ve UAMDSS

nfeksiyon kontrolunde basari ?
lyi yetismis IHKMU ve KMU mevcut

Infeksiyon konusunda egitimli klinik
farmakolog sayisi?

Toplumda antibiyotik kullanimi ve kullanma
Istegi yuksek

Tarim ve hayvancilik alanindaki kullanim
miktar?

AYP icin ge¢ kalmadik — Tam zamani




Ne Yapablliriz?

Egitim

Hastaligin dogru tanisi

Etkenin hizli tanisi

Tani ve tedavi klavuzlar

De-eskalasyon

Tedavi surelerini ayarlamak igin klavuzlar
Ardisik tedaviye gecisin 0zendirilmesi

Hastanelerdeki antibiyotik kullaniminin
1zlenmesi






