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Antimikrobiyalleri dogru kullanmak

* Antimikrobiyal yonetim ‘Antibiotic stewardship’
* Hasta sonuclarini iyilestirmek
* Antimikrobiyal direncini azaltmak

e Gereksiz harcamalari azaltmak

Antimikrobiyaller hem tedavi edilen birey hem de toplum Gzerinde
potansiyel klinik etkiye sahip tek ilag sinifi

Dyar, O.J. et al.Clin Microbiol and Infect, 2017. 23; 11, 793 - 798
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Goebel MC, Trautner BW, Grigoryan L. The Five Ds of Outpatient Antibiotic Stewardship for Urinary Tract Infections. Clin Microbiol Rev. 2021 Dec 15;34(4):e0000320.



2021 ANTIBACTERIAL
AGENTS IN CLINICAL AND

PRECLINICAL DEVELOPMENT:

an overview and analysis

Table 10. Distribution of declared microbiclogical activity of species-specific
programmes by WHO priocrity pathogen

O rganism Total products™

P. geruginosa f=1=

A. baumannii 50

E. coli a2

M. pnewmaonias 58

Enferobacter spp. a1

Enferobacterales spp. 22

Salmaonella spp. 20

N. gonorrfroeage 232

. pylori

Campyiobacter spp.

I gureus T4

E. foecium 38

Shigella spp. 15

H. influvenzae 14

5. prrewmoniae 37 i
M. twberculasis 28 20
O, difffcile 20 B
Mot disclosed E

Broad G+/ G-~ 13

Gram-negative** 3

2021 Antibacterial agents in clinical and preclinical development: an overview and analysis. Geneva: World Health Organization; 2022. Licence: CC
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2021 ANTIBACTERIAL
AGENTS IN CLINICAL AND

PRECLINICAL DEVELOPMENT:

an overview and analysis

Table 3. Expected activity of B-lactams and 3-lactam/BLI combinations against common 3-lactamases

Vaborbactam + meropenem ) e

") 0

Relebactam + imipenem + cilastatin

Cefiderocol

Durlobactam (ET X-2514) + sulbactam

w|0|®|e®

Enmetazobactam (AAI-101) + cefepime

cjo|e|(®|0 (O

Sulopenem

Taniborbactam (VNRX-5133) + cefepime

Benapenem

O(®[(O0O[O|O|®

w|0O|®e(O|O(O|(®|O

Zidebactam + cefepime

)

ARX-1796 (oral avibactam prodrug)

ETX-0282 + cefpodoxime proxetil

OPOS595 (nacubactam) + meropenem

QPX7728 + OPX2014

QPX7728 + QPX2015

V(0|0 0| 0 0|0 OO0 0 0 O 0 0

vie|e/e/e(0|0 0|00
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XNW4£107 + imipenem + cilastatin

VNRX-7145 + ceftibuten
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2021 Antibacterial agents in clinical and preclinical development: an overview and analysis. Geneva: World Health Organization; 2022. Licence: CC BY-NC-SA 3.0 I1GO.
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Pubmed citations on antimicrobial or antibiotic stewardship over the past 20 years.



‘Antibiotic stewardship’ nedir?

Clinkal Macroblology and intection 23 (2017) 793798

Contents lists available at ScienceDirect c M I
A7l Clinical Microbiology and Infection S.b!&!&&%
Sozlitk anlami gy et

journal homepage: www.clinlcalmicrobiologyandinfection.com ESCMIO

* Yonetim, idare

Review
e Liderlik What is antimicrobial stewardship?
o 0.J. Dyar ", B. Huttner “, J. Schouten °, C. Pulcini *, on behalf of ESGAP (ESCMID Study
Ka hya I | k Group for Antimicrobial stewardshiP)

1) Global Health— Health Systems and Policy, Department of Public Health Sclences, Karolinska Instituter, Stockholm, Sweden

2 Divisian of Infectious Diseases and Infection Control Programme, Geneva University Hospitals and Faculty of Medicine, University of Geneva, Geneva,
Switzerland

*) 1Q Healthcare, Radboud University Medical Center, Geert Grote Plein 2, Nijmegen, The Netherlands

*) Service des maladies infectieuses et tropicales, Centre hospitalier régional universitaire (CHRU) de Nancy, and EA 4360 APEMAC, Université de Lorraine,
Nancy. France



The 5 Ds of
Stewardship for UTI

Description

Main Challenge

Successful Intervention Strategies

@ Diagnosis
-

Make and document
the right diagnosis

Determining which
patients have UTI

Clinical decision aids

Appropriate collection of cultures

Urine procurement by catheterization

Reflex urine cultures

Computerized decision support systems

Selective reporting of urine culture results

Text accompanying results to provide interpretation

Drug

Use the right
empiric antibiotic

Rising resistance
makes empiric
treatment
challenging

Local susceptibility reports and
stratified antibiograms

Selective and cascade reporting of
antibiotic susceptibility

Provider education

Computerized decision support systems

Post-prescription review by pharmacists

Audit and feedback

Use the right

dose of antibiotic
based on site of
infection and renal or
hepatic dysfunction

Dosage errors
are common

Computerized decision support systems
Electronic order sets
Audit and feedback

&
& Dose

Duration

Use antibiotics for
the recommended
duration

Many studies show
a”longer is better”
mentality

Computerized decision support systems
Electronic order sets
Audit and feedback

De-escalate therapy

Labor intensive and

occurs too late with
UTI to make much
impact

based on susceptibilities
and when urine cultures
are negative

.
X
II. | De-escalation Post-prescription review by pharmacists

Goebel MC, Trautner BW, Grigoryan L. The Five Ds of Outpatient Antibiotic Stewardship for Urinary Tract Infections. Clin Microbiol Rev. 2021 Dec 15;34(4):e0000320



Antimikrobiyal yénetim

Kendini Akilci
bil basla

I

Sepsis/ Taniya

Septik sok  giden
dogru zamani
yaklasim azalt

My yy

FK/FD

Organiz
Otomatize asyon
Sistem &

Tedaviyi

gunlik
kisalt

kaltar
sonuglari

Enfeksi
yon
kontrol

Tre
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Kendini bil!

* Ulusal ve uluslararasi direng

paterninin bilinmesi
* Antimikrobiyal kullanim oranlari

* Duzenli geribildirim



Fig. 2 Escherichia coli. Percentage of invasive isolates resistant to third-generation cephalosporins (cefotaxime/
ceftriaxone/ceftazidime), by country, WHO European Region, 2021
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Fig. 5 Klebsiella pneumoniae. Percentage of invasive isolates resistant to carbapenems (Iimipenem/meropenem), by
country, WHO European Region, 2021
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Akilci baslamak
* Empirik tedavide lokal rehberlerin kullaniimasi

* Direncli mikroorganizmalarla kolonizasyon icin risk faktorleri



Uygun empirik tedavi

e Genis spektrumlu demek degil!!
* En muhtemel etkene ydnelik tedavi
 Lokal duyarhlik

* Yilda en az bir kez rapor edilmeli

* Hastaya spesifik faktorler

* Multiorgan yetmezligi
Kateter varligi
Saglik hizmeti iliskili infeksiyon
Oncesinde antibiyotik kullanimi
Immunsipresyon
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Infeksiyon acilerine dogru yaklasim
e GSA’lerin dogru baslanmasi

* Yeterli kaynak kontrolQ



&

Taniya giden zamanin kisaltmak
* Uygun orneklerin yeterli sayida alinmasi
* De-eskalasyon



Klinik degerlendirme—> Laboratuvar tani

—_

* Gram boyama & kultur o N
. Antibiyotik yonetimi icin kullanilabilir
* Molekuler tani

e Prokalsitonin

 Gram boyama daha cok negatif prediktif degeri icin
* ETA, gram pozitif yoklugu %93 NPD

* ETA, gram negatif yoklugu %81 NPD



MolekUler tani

» Aktif tedaviye kadar gecen zamani azaltir

* Otomatize sistemle yapilan rutin kltlir/duyarlilik sonuclarina gore

molekuler testler >%90’dan fazla zaman kazandirir

* Hizli tan1 & antimikrobiyal dizenlenmesi = hedeflenmis tedavi

 YBU kalis stiresi ve antibiyotik maliyeti {,



FK/FD hastaligin her asamasinda
dikkate alinmali



FK/FD

Medicine Absorption

How will it get in?

%

* YBU hastalarinda dalgalanir/degisir Metabolism

* Lipofilik
e Florokinolon
e Makrolid

* Hidrofilik
* B- laktam
* Aminoglikozidler

How is it broken down?

Liver

Excretion /5
How does it leave?

Distribution
Where will it go?

«{ Transporters

* Ekstraselltler dagilim hacmi az

* Sivi kaymalarinda konsantrasyonu
belirgin degisir



Daha yuksek doz
antimikrobiyal!

* Plevral eflizyon

* Asit

e I sivi tedavisi

e Odem

* Cerrahi sonrasi drenler
* Hipoalbuminemi

* ECMO

Klirens T

* |lac kullanimi
* Yanik
* Sepsis
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Her glin de-eskalasyon ve oral tedaviye gecis icin kaltar

sonuclari takip edilmeli



Deeskalasyon

Empirical therapy

De-escalation

Commentary

Imipenem or meropenem

Piperacillin and tazobactam

Ceftazidime or cefepime

Ceftriaxone or cefotaxime

Ertapenem

Piperacillin and tazobactam
Ceftazidime or cefepime

Ciprofloxacin or levofloxacin

Ceftriaxone or cefotaxime
Cloxacillin
Ceftazidime or cefepime

Ciprofloxacin or levofloxacin

Ceftriaxone or cefotaxime
Cloxacillin

Ceftriaxone or cefotaxime
Amoxicillin-Clavulanate
Cloxacillin
Amoxicillin-clavulanate

Cloxacillin

Ertapenem use may improve susceptibility of Pseudomonas spp. to
imipenem/meropenem

Broad-spectrum agent including anaerobic coverage
No anaerobic coverage

Their widespread use has been linked with a rising prevalence of MDR
pathogens, including gram-negatives, MRSA and VRE.

No anaerobic coverage
If MSSA is the culprit pathogen
No anaerobic coverage

Their widespread use has been linked with a rising prevalence of MDR
pathogens, including Gram-negatives, MRSA and VRE.

Lower mortality rate of MSSA bacteremia treated with cloxacillin
No anaerobic coverage

Anaerobic coverage

Only if MSSA is the culprit pathogen

Anaerobic coverage

Only if MSSA is the culprit pathogen

MDR, multidrug-resistant; MRSA, methicillin-resistant Staphylococcus aureus; MSSA, meth

Enterococcus.

Current Opinion in Infectious Diseases28(2):193-198,2015



Daha kisa ve etkili antibiyotik tedavisi

Dirence neden olan antibiyotik baskisi {,
llaca bagli istenmeyen etki {,
Hastane/YBU yatis siiresi

Saglik hizmeti iliskili enfeksiyonlar {,
Maliyet ¢,

Mikrobiyomun korunmasi ve diuzelmesi

e Sagkalim oranlari benzer

* Klinik ve mikrobiyolojik sonuclar



Antibiyotik tedavi stresini kisaltmak!!!

* Prokalsitonin rehberliginde



Antibiyotik sUresine karar verirken
‘prokalsitonin’

» Bakteriyal enfeksiyonlarda yukselir

* Prokalsitonin azaliyorsa enfeksiyonun progresyonu ve mortalite riskil,
* Prokalsitonin antibiyotik stresini kisaltabilir

* Testin maliyeti ve antibiyotik maliyetini tartmak gerek

 Birkac giin kisa tedavi ile

* |stenmeyen etki {,

* Antibiyotik direnci azalmasini da tartiya koymak gerek



Antibiyotik yonetim prensiplerini

‘otomatize sisteme’ entegre etmek



Antibiyotik stop ‘order’lari (ASO)

* Hastanin tedaviye ihtiyaci s Ty 255
Aso.7q  Jul2000 ASO-none Recalol ASO-5d
Feb, Mar, Oct 2000, Jan, Feb, Mar, Apr,
. . o . . . Apr Jun 2000 Apr, Ju_nZOOl May 200
* Tedavinin degerlendirilmesi f—‘h-l — ~ l ——

Figure 1. Time line for study of the effect on duration of antimicrobial therapy of removing and then re-establishing an
automatic stop order (ASO). ASO-7d = audit period for 7-day ASO, ASO-none = audit period for no ASO,

e Hasta gﬁve n | i éi ASO-5d = audit period for 5-day ASO.

Table 1. Duration of Antibiotic Therapy before and after Discontinuation of a 7-Day Automatic Stop Order
(ASO) and after Implementation of a 5-Day ASO*

Audit Period; No. (and %) of Therapeutic Courses

Duration of Antibiotic Therapy, days ASO-7d (n = 5046) ASO-none (n = 5044) ASO-5d (n = 5378)
1-8 4453 (88.2) 4177 (82.8) 4541 (84.4)
9-20 548 (10.9) 758 (15.0) 762 (14.2)
>20 45 {0.9) 109 2.2) 75 (14)

*In all pairwise comparisons the difference was statistically significant. For ASO-7d v. ASO-none, p < 0.001; for ASO-none v. ASO-5d, p = 0.01;
for ASO-7d v. ASO-5d, p < 0.001.

Engels DR, et al. Can J Hosp Pharm 2004,57:214-9



/"'\\

(O )
-/

Organizasyon & Etkili iletisim



Organizasyon &etkili iletisim

e Klinik farmakolog

* Enfeksiyon hastaliklari uzmani

* Mikrobiyolog

 YBU uzmani antibiyotik yénetim takiminin bir tiyesi olmal

* Demet uygulamalari (Uygun antibiyotik kullanimina yénelik YBU spesifik

kalite gostergeleri )



Direncli mikroorganizmalarin yayilimini
onlemek icin
enfeksiyon kontrol uygulamalari



Capraz bulas & salginlarin onlenmesi

* El yikama
* |zolasyon dnlemleri
* Invasiv alet uygulamalari sirasinda alinacak énlemler

* Demet uygulamalari
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COVID-19 pandemisinin AMR etkileri

* Erken tani
Uygulama sekli Uygulama zamani

* Dogru tani

Paxlovid Oral ilk 5 giin
( nirmatrelvir -ritonavir)

* |zolasyon

o Lagevrio Oral ilk 5 giin
e Antiviral (molnupiravir)
* Antibiyotik gerekli mi? Veklury (remdesivir) IV infusion ilk 7 giin

 Korunma BAGISIKLAMA



COVID-19 Asilamasi

icin Oncelik Seviyesi

6-12 Ay Sonra
1. Hatirlatma
Dozu

Takip Eden
Siirecte Ek
Hatirlatma

Dozlari**

< >50yas (en riskli >75 yas) P ]
<+ Birden fazla, ciddi komorbiditesi (diabetes * Primer agllam_a ve ik hatlrla_tmfi dozunda'm 6_1.2 ay sonra (>75
mellitus veya kalp hastaiklan gibi) veya yas ve yasl+ciddi komorbiditeliler ve bagisikhg baskilanmislar
ciddi obezitesi olan (VKi>40) geng eriskinler igin 6 ay, digerleri igin 12 ay sonra) ek hatirlatma dozu rutin
olarak yapilmalidir.
i T e . . Evet Evet Evet < Bagisikhd@ baskilanmislarda asi etkinligi disiktir. Bu nedenle
<% >6 ay cocuklar dahil tim bagisikhi bu Kisiler ici ke mibi kisisel k anleml ki
A [ e e u kisiler igin maske gibi kisisel koruyucu énlemler yakin
solid orean veva kemik iligi alicilart b )' temashlarinin asilanmasi ve infekte olmalari halinde erkenden
Ean vey: £ o antiviral tedavi baslanmasi Gnemlidir.
<+ Gebelerde agilama hem gebenin kendisine hem fetusa hem
YIKSEK NCELIKLI GRUP de & ayhk olana kadar yenidogan bebegine olmak Gzere dg
O (e boyutta yararhdir.

Evet Evet Evet < Son hatirlatma dozunun Gzerinden 6 ay gegmis gebelere,
trimesterden bagimsiz olarak bir hatirlatma dozu daha
yapilmalidir. Asilama ikinci trimesterin ortasindan sonra
yapilirsa fetus ve bebek igin daha yararh olur.

<+ Hem kritik géravleri hem artmis infeksiyon edinme riskleri
<+ Saghk calisanlan hem de riskli hastalara bulastirabilme olasiliklar nadeniyle

Evet Evet Evet agilamada dncelikli gruptur. ilk hatirlatma dozundan 12 ay
SOnra.

4 Komorbiditesi olmayan <50 yas eriskinler
= . 4+ (Ciddi obezitesi veya afir COVID-19 riskini Rutin olarak
ORTA ONCELIKLI GRUP artiran kornorbiditesi olan >6 ay-17 yas Evet Evet onerilmemektedir.
gocuklar
Lsiat Ulkeler
olanaklarina
hastalik oclanaklarina ve Rutin olarak
DUSUK ONCELIKLi GRUP |4 =6 ay-17 yas gocuklar Ve hastallk hastalik yokiine | Loon @arak
yikiine gore gore karar onerilmemektedir.

\Iz::r:elidir vermelidir.

* Primer asilama: Daha 6nce COVID-19 asisi olmamislarda primer asilamanin XBB.1.5 iceren
asilar ile yapilmasi onerilir. Ancak XBB 1.5 asisi bulunmayan Ulkelerde primer asilama orijinal
sus iceren mRNA asisiyla yapilabilir

* Hatirlatma dozu: Hatirlatma dozunun XBB.1.5 iceren yeni asilar ile yapilmasi dnerilir. XBB.1.5.
iceren yeni asilarin temin edilememesi durumunda orijinal sus iceren asilar sadece bagisiklig
baskilanmis kisilerde, ileri yasta (> 75 yas) olup altta yatan ciddi hastaligi olan kisilerde hekim
degerlendirmesiyle yapilabilir



AD/ASI PLATFORMU

Pfizer/BioNTech
COVID-19 agisy, tek
degerli XBB.1.5/mRNA

Moderna COVID-19
agisi, tek degerli
XBB.1.5/mRNA

YAS GRUBU

ANTLIEN
MIKTARI

26 ay-4 yas 114

5-11yas 10 ug
212 yas 30 us
26 ay-4 yas 25 ug
5-11 yas 25 ug
212 yag S50 ue

ASILAMA SEMASI

Daha once hig COVID-19 asisi olmamisiar

Bagisikhigi
baskilanmamiglar

Ug doz: 0., 3. hafta ve ikind
dozdan en az 8 hafta sonra

Tek doz

Bagisiklig baskilanmislar

Ug doz: birer ay arayla

Tek doz

iki doz: bir ay arayla

Tek doz

Tek doz

Ug doz: birer ay arayla

Daha énce COVID-19 agisi olmus, ama XBB.1.5. asisii olmamiglar

Bagisikhigi baskilanmamuslar

* Daha once bir doz yapilmigsa iki doz: 0. ve 8. haftalarda {en son
dozdan en az 3 hafta sonra baglanir)

* Daha once 2-4 doz yapiimigsa tek doz (en son dozdan en az 8 hafta
sonra)

En son asi dozundan en az 8 hafta sonra tek doz

En son as dozundan en az & haf

* Dazaha dnce tek doz yapilmigsa tek doz (en son asidan en az bir ay
sonra)

* Daha dnce 22 doz yapiimisa tek doz (en son asi dozundan en az iki
ay sonra)

En son ast dozundan en az iki ay sonra tek doz

En son asi dozundan en az iki ay sonra tek doz
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