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Hedefler

« Saglik bakimiyla iligkili infeksiyonlarin ve
antimikrobiyal direncin onlenmesinde, demet
bileseni olarak antimikrobiyal yénetimin roli



Akilci antibiyotik kullanimi

« Kisilerin hastaligina ve bireysel 6zelliklerine
gore
— Uygun ilaci
— Uygun siirede
— Uygun dozda
— En diisiik maliyetle kolayca saglayabilmesi



Akilci ilag kullanim ilkeleri

Sadece gerektigi zaman ve gereken ilaci kullanmak;
dogru endikasyon /dogru ilag

Dogru ilact en etkin doz ve siirede kullanmak; uygun
doz/uygun siire

Etkinligi en ¢ok gosteren ilaci segmek

Etkinligi ve glivenirligi esdeger ilaglar iginden en az
yan etkisi ve en ucuz olani se¢gmek

Gerekmedikge kombinasyondan kaginmak

Hastay: bitiin olarak degerlendirip, tim sistemleri
g0z onunde tutmak

Tedavi suresinde hastay: yeterli siklikla izleyerek
ilacin etkinligini degerlendirmek




Hastalarda antibiyotik kullanimini
gerektiren durumlar

« Tedavi amagl:

— Hastadaki enfeksiyon etkenini eradike
etmek icin

» Etkene yonelik (spesifik)
* Ampirik tedavi
* Profilaksi amacl:
» Cerrahi profilaksi
* Cerrahi digi profilaksi



Antibiyotiklerin 6zellikleri

In vitro etkinlik

Etki spektrumu
Klinik etkinlik

Farmakokinetik;

— Emilimi

— Dagilimi

— Plazma serbest fraksiyonu
— Dokuya ulagma yizdesi

— Atilimi

Farmakodinamik

— Antibakteriyel etkinligin bagli oldugu parametreler
« Zamana bagl
 Konsantrasyona bagl



Konsantrasyon
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Ulkemizde antibiyotik kullanimi

 Diinya o X
— 1. Kalp-damar 7% 19.3
— 2. Santral SS % 15.8 < )

— 3. Metabolik % 15.3
— 4. Antibiyotik % 9.9
5. Solunum S. % 9.3

 Tiirkiye Tiirkiye Akilct Tlag HM
— 1. Antibiyotik % 19.0 Kullanim Biilteni o
— 2. Agri kesici % 12.0 “

— 3. Romatizma % 11.0
— 4. Soguk algin. % 8.6
— 5. Vitamin % 7.3

T.C. Saglik Bakanlhgi-Akilci ilag Kullanimi
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Antimikrobiyal Yonetimi (Stewardship)

Kanita dayali yaklagim
Infeksiyon/kolonizasyon ayrimi

Ampirik baslama

— Sonradan daraltma

— Modifikasyon

Tedavi stresi

Bazi ilaglarin kanit veya etkisi yoksa kesilmesi



Antimikrobiyal yonetim ekibinde:

 Asil lyeler (A-II):
— Infeksiyon hastaliklari uzman

— Infeksiyon hastaliklari egitimi almig klinik
farmakolog

* Bu gruba ek olarak (A-IIT):
— Klinik mikrobiyolog
— Bilgi islem uzmani
— Hastane epidemiyologu
— Infeksiyon kontrol uzmani

Antimicrobial Stewardship Guidelines
CID 2007



Infeksiyon Hastaliklari ve Klinik
Mikrobiyoloji Uzmani

« Strekli infeksiyon hastaliklar: konsdiltasyonlarinin

— Direngli bakteri infeksiyonlarinda azalmaya
neden oldugu

— Antibiyotik kullanim miktar: ve siiresinde
onemli derecede azalma oldugu da bildirilmistir.

Lemmen SW, et al. Infection 2000; 28: 384.
Shlaes DM, et al.Clin Infect Dis 1997; 25: 584.
Rattanaumpawan P, et al. AJIC 2010; 38(1):38-43



Antibiyotik kullaniminin dirence yol agmasinin
nedenleri

* Direng ozellikle saglik hizmeti ile iligkili
infeksiyonlarda (SHTI) yiksektir.

— Onceden antibiyotik kullanan SHI olgularda
diren¢ daha da yiksekftir.
 Direng hizi yiiksek olan hastanelerde
antibiyotik kullanim hizi da yiksektir.

 Antibiyotik kullanim siresi uzadikga
direngli mikroorganizmalarla
kolonizasyon artmaktadir.

Antimicrobial Stewardship Guidelines
CID 2007



Kilavuzda yer alan oneriler ve kanit

diizeyleri

1.Sirekli denetim ve geri bildirim (A-I)

2. Kisitlama ve onay alinmasi (A-II)
3. Egitim (A-TIT)

4. Rehberlerin hazirlanmasi (A-I)
5. Antibiyotik rotasyonu (C-II)

6.
~
8
9.

Antibiyotik order formlar: (B-II)

. Antibiyotik kombinasyonu (C-IT)
. De-eskalasyon (A-IT)

Dozun optimal verilmesi (A-II)

10. Ardisik tedavi (A-I)

Antimicrobial Stewardship Guidelines
CID 2007



Uygunsuz antibiyotik kullanimi

Direncli bakteri
Hastanede yatis siiresi
Mortalite

C.difficile infeksiyonu
Maliyet




Antibiyotik kullanimi édl¢iiliirken

. Dijne/a Saglk Orc?(jﬂj tarafindan desteklenen
ATC/DDD metodolojisi (Anatomical
Therapeutic Chemical / Defined Daily Dose)
kullaniimaktadir.

« Tanimlanmig giinlik doz (DDD): ATC
sisteminde yer alan bir ilacin ana endikasyonu
icin yetiskinlerde kullanildigi varsayilan gtinliik
ortalama idame dozudur.

— Amag ila¢ kullanim aragtirmalarinda yararl
olabﬁecei bir ara¢ saglayarak reel ilag tiketim
istatistiklerinin sunumuna ve karsilastirilmasina
olanak vermektir



Antimikrobiyal yonetim programinin (AYP) kisa
donemdeki etkileri

700 yatakli, 12 YBU yatagi
Nisan-Agustos 2011 ---4 aylik donemde
AYP:
— Formiillerin kisitlanmasi
— Kullanim 6ncesi onay alinmasi
— Perioperatif kinolon kisitlamasi
— YBU antibiyotik kullaniminin kontrolii
Sonuglar:

— AYP uygulanmasi sonrasinda

 Antibiyotik baglanmayan veya tek antibiyotikle tedavi edilen hasta sayisinda
artis

» Tim hastanede ve YBU'de antibiyotik tiiketiminde ve
— sirastyla: %27.16 ve %27.44

* Kinolon, beta laktam, imidazol ve makrolid kullaniminda anlamli azalma

« Enterobacteriaceae izolatlarinda aminoglikozid, kinolon, 3.kusak sefalosporin
ve piperasilin direncinde azalma

Hou D et al, Plos One;2014




Antimikrobiyal yonetim programinin (AYP) uzun
donemdeki etkileri

904 yatak, 13 yillik dénemde AYP etkileri arastirilmis

Table 2
Chronology of major events in the antimicrobaal stewardship programme (ASF).

Year

Interventsn

Effect and/or rationale

2001

2004

2004

200%

2007

2007

2007

2012

2012

Introcduction of ASF

Addition of another
pharmacist

Restriction of
clindamycin
Recommendation to
reduce ciprofloxacin
use

Implementation of EHRE

Restriction of
ciprofloxacin

Extended infusion
piperacillin/tazobactam
{3375ggeh)

I fellow in medical
o

Penicillin skin testing
by 1D Fellow

Momitoring of drug use; decrease in
broad-spectrum antibsotic use [4]
More chart reviews; decrease in total
antimicrobial use

Decrease in CO; increase in use of
carbapensms

Decrease in COI and MESA: increase in
use of carbapenems

More chart reviews and
recommendations; decrease in total
antimicrobial use [5]

Decrease in CO1 and MESA |5]; increase
in use of carhapenems

Reduction in total daily

piperacillin tazobactam use

Reductions in duration of
broad-spectrum antibsotics in the
medical ICU |G

Reductions in use of clindamycin,
cephalosporins, quinolones and
vancomycin [7]

COI, Clostridium difficile infection; MRSA, meticillin-resistant Staphylococoes aurews:
EHR, electronic health record; g8 b, every B h: 1D, infectious diseases: )0U, intensive
care unit.

BLELIE
Changes in the use of various categarses of antimicrobial agents.
Drug class DI 1 D0 PO Change (%] P-valuegs
2001 03
Aminoghycosides oE.B Ed g91.3 < {1, DD |
Antifungals 15158 dd T <[} O
AT ATE DL TH 14 15 'S MI'S
Carbapenems d4 168 <736 « (L OO |
Cephalosporins 3510 111.2 G8.3 < (. CHRH |
Clindamycin T5.5 3.1 9549 <[} ORI
Extended-spectram 47049 4.9 i <[} DN
penicillins
Macrolides 9.9 509 Irz 002
Anti-MRSA drugs 517 EDE =733 <[} DN
Metronidarobe 17.5 173 M'S MI'5
Mafcillin 1.1 122 M's MI'5
Quinclomnes 114.2 43 TET <[} ORI
Tetracyclines 5.6 129 NS M
Trimethoprim/ 226 185 M's MI'5
sulfamethoxarole
Total 14435 5366 62.E <[} DN

Dooy 1000 PO, defined daily doses per 1000 patient-days: NS, not significant: MESA,
metacillin-resistant Staphylocooous ourews.

* Linear regression was utilised to determine whether there were any significant
changes [P« 0051

Cook P et al. Int J Antimicrob Agents 2015:262-267




Antimikrobiyal yonetim programinin (AYP) uzun
donemdeki etkileri

Nozokomiyal MRSA
C.difficile iliskili diare
Kinolon direngli P.aeruginosa

 Karbapenem direngli P.aeruginosa hizlarinda
anlamli azalma
— Farkli donmelerde karbapenem kullanimi artmasina

ragmen KRPA hizinda azalma-siprofloksasin
kullaniminin kisitlanmasi ile iliskili bulunmus

Cook P et al. Int J Antimicrob Agents 2015:262-267



Antimikrobiyal yoénetim programinin (AYP) uzun
donemdeki etkileri

525 yatak, 6.25 yillik donemde
AYP oncesi -ilk 3 yil:
Formiillerin kisitlanmasi
Otomatik olarak IV tedavilerin orale gegilmesi
Haftalik olarak infeksiyon hastaliklari uzmani ve infeksiyon
hastaliklari farmakologu tarafindan cerrahi yogun bakim unitelerinin

viziti

AYP sonrasi
Segilen genis spektrumlu, toksik ve maliyeti yiiksek antibiyotiklerin
yetkili kigilerce denetlenmesi
Recgete yazanlara gercek zamanli olarak yazdiklari regetelerin
bildirilmesi
Lokal kilavuzlarin gelistirilmesi

Jenkins T et al.Infect Control Hosp Epidemiol 2015



Antimikrobiyal yonetim programinin (AYP)
uzun donemdeki etkileri

Her iki donemde de
« Antibakteriyel ve ozellikle antipseudomal kullanimi
 Direngli Gram pozitif mikroorganizmalara etkili antibiyotik
kullanimi
« Total antifungal kullanimi azalmig

AYP sonrasi imipenem-silastatin , Beta laktam-beta laktamaz
inhibitor kombinasyonlari, florokinolonlar ve aminoglikozid kullanimi
onemli oranda azalmis
Sefepim kullanimi 6nemli oranda artmis

Her iki periyod arasinda imipenem-silastatin ve levofloksasin
direngli P.aeuroginosaizolatlarinda anlamli azalma olmus




Yogun bakim iinitelerinde antibiyotik
yonetimi

- YBU

— Antibiyotiklerin %30-60 oranda uygunsuz, gereksiz
ve suboptimal dozda kullanildigt

— MDR mikroorganizmalarin hizlica ortaya ¢ikip
yayildigi yerler
» YBU uygun antibiyotik yonetimi
1.Infeksiyonu olan hastanin hizlica tespiti, en sik

etiyolojik ajana yonelik tedavi (planlarken FK-FD
parametrelere gore optimal tedavi segimi)

2. Infeksi?/on degilse tedavinin kesilmesi, patojen
tespit edildiginde ilacin daraltilmasi, mimkinse 3.
glinden sonra mono‘remp}ye gegilmesi, klinik cevap ve
mikrobiyolojik verilerle 7-8 glinlik tedavi siresi

Luyt et al. Critical Care 2014,18:840



Ventilator iligkili pnémonide

Table 1 A personal care bundle for optimizing antimicrobial treatment for intensive care unit patients with ventilator-

associated pneumonia

Antibiotic stewardship items

Rationale

Step 1: Obtain bronchoaheolar specimens
for Gram staining and cultures before
introducing new antibiotics.

Step 20 Start antibictics less than 2 hours
after bronchoabeeolar lavage.

Step 3: Start therapy using broad-spectrum
antibiotics unless no risk factors for resistant
pathogens are present.

Step 4 Stop therapy on day 3 if infection
becomes unlikely.

Step 5 Use pharmacokinetic-pharmacodynamic
data o optimize treatment.

Step & Streamline antibiotic therapy by
using narrower-spectrum antibiotics once
the etiological agent is identified.

Step 7 Switch to monotherapy on days 3 to 5.

Step & Shorten the treatment duration based
on procalcitonin kinetics.

Bvery effort should be made to obtain reliable spedmens from the specific infection site
for direct microscope examination and cultures in order to enable de-escalation.

Time to approprigte antimicrobial administration is a major outcome deteminant for intensive
care unit patients with severe bacteral infections.

Owing to the emergence of multiresistant GNE (for example, Psewdomaonas geruginosa and
ESBL-producing GNB), empirical broad-spectrum antibiotics are justified for most patients with
clinically suspected VAP.

Antibiotics can be discontinued very early when VAP diagnosis becomes highly unlikely based
an negative cultures and dinical course and the elimination of an extrapulmaonary infection.

Clinical and bacteriological outcomes can be improved by optimizing the therapeutic regimen
according to phamacokineticphamacodynamic properties of the selected agents.

For many patients with VAP, induding those with late-onset infections, therapy can be namowed
once respiratony tract and blood culture results become available, either because an anticipated
bacterium (for example, P. aeruginosa, Acinetobacter spp., or methicillinresistant Staphylococcus
aureus) was not recoverad or because the isolated pathogen is sensitive to a narmower-spectrum
antibiotic than that used initially.

Using a two-antibiotic regimen for more than 3 to 5 days has no dinical benefits, provided that
initial therapy was appropriate, the clinical course evobves favorably, and microbiclogical data
exclude difficult-to-treat microorganisms.

Shorter antibiotic administration for patients with VAP has achieved good outcomes with less
antibiotic consumption. Prolonged therapy leads to colonization with antibiotic-resistant bacteria,

- - = om . - . - am

which may precede recurrent VAP episodes.

Luyt et al. Critical Care 2014,18:840



Ventilator iliskili pnomonide

- VAP: Tyi klinik cevap uygun tedavinin ilk 6
glininde

« Uzamis tedavi stireleri direncli bakterilerle
kolonizasyon ve tekrarlayan infeksiyon
epizodlari

« Cok merkezli randomize kontrolli ¢alisma
— 401 VAP
— 8 ve 15 giinlik tedavi sureleri karsilastirilmis
— Klinik sonuglar farkli degil

— Rekirrens, P.aeruginosaveya Acinetobacter spp
etken oldugunda kisa siireli tedavide daha yiiksek

Chastre J et al. JAMA 2003



Infection
DOT 10.1007/s15010-014-0718-x

ORIGINAL PAPER

Antibiotic consumption after implementation of a procalcitonin-guided
antimicrobial stewardship programme in surgical patients admitted
to an intensive care unit: a retrospective before-and-after analysis

A. Hohn - B. Heising - S. Hertel - G. Baumgarten -
M. Hochreiter - S. Schroeder

Retrospektif, gozlemsel ¢alisma
2010-2012 yillarinda 2422 yogun bakim hastasi

2011 yilinda AYP 'de PCT protokoli kullanilmaya
baslanmis
PCT protololiinde;

— Antibiyotik baglamaya karar verirken

— Yogun bakimda antibiyotik tedavisi alan hastalar veya
sistemik bakteriyel enfeksiyonu siphesi olan hastalarda
gunlik PCT analizi (1-3.giin)

— Antibiyotik alan hastalarda 4. giinden sonra giin asiri
PCT analizi




« PCT

—<0.25 ng/ml ise: klinik diizelme varsa tedavi
devam ettirilmemis

—>0.25 ng/ml ve <0.5 ng/ml veya pik
seviyesinden 7%10 daha azalma varsa tedavi
devam etmemis

— 0.5 ng/ml veya %10'dan fazla azalma yoksa
veya artiyorsa sadece bakteriyel enfeksiyon
disi durumlarda tedavi kesilmis




Antibiyotik kullanimi

« 2010-2011 ve 2011-2012 yillar: karsilastirildiginda
%21 .2 azalmis

— Aminoglikozid, sefalosporin ve kinolon kullanimi
belirgin azalma

— Penisilin kullanimi degismemis
— Karbapenem kullaniminda minimal artis
— Antibiyotik maliyeti %43 azalmig

* PCT temelli AYP programi ile total antibiyotik
kullanimi ve maliyet belirgin azalmis




Effect of Procalcitonin-Based Guidelines
vs Standard Guidelines on Antibiotic Use

in Lower Respiratory Tract Infections
The ProHOSP Randomized Controlled Trial

« Cok merkezli, randomize kontrolli ¢alisma, alti 3. basamak
hastane
« Ekim 2006-Mart 2008
« 1359, agir alt solunum yolu infeksiyonu
Calisma grubu:
PCT protokoliine gére antibiyotik tedavisi planlananlar
Kontrol grubu
Standart kilavuzlara gére antibiyotik tedavisi planlananlar
Sonug: PCT grubunda;
 Antibiyotik kullanimi ve antibiyotik iligkili yan etki daha
disik
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Clinical Outcomes

Improving the management of candidemia through antimicrobial stewardship
interventions™ -7

Erica E. Reed 2, Jessica E. West P, Ellen A. Keating ?, Preeti Pancholi , Joan-Miquel Balada-Llasat ©,
Julie E. Mangino P, Karri A. Bauer 2, Debra A. Goff 2°¥

Table 1

. 1229 ya takli hastane, Demographic characteristics of study patents

Pre-iniewvention  Post-iniervention  Pvalue®
« 2010 yih sonrasi antifungal tedavi grop oup

IGin yonetim programi

n=4 n=488
« Kan kiiltiriinde kandida tiirleri A, yeus AS5)  6(E) 0%
lireyen 173 hasta Male £2(4) 47(53) 0.6
e AVYP 6ncesi:85 Charlson score” 4(27) 4(24) 051
. . Time to candidemia, days 3 (1-13) 5(1-15) 0.5
AYP sonras::88 T i
] of candidemia diagoosis

parapsilosis Endocarditis” 1Y) 13) 10

R F o




Table 2

Study outcomes with and without pharmacist inferventions,

Business hours (n = 29)

After hours/weekends (n = 113)

Pre-intervention Post-intervention  Pevalue® Pre-intervention Post-intervention — Pvalug’
(n=11) (n=1§) (n=5) (n=59)
Time from Gram stain to effective 92(03-214) 01(0-13) oM 28(0-99) 06(0-109) 041
antifungal order placement (hours)
Time from Gram stain to effective 135(20-5.9) 13(0-32) 004 50(0-17) 26(0-13.55) 0.51

antifungal therapy hang time  houss)

Table 3

Climvical manage ment of study pate s,

Fre-inte ree nitbon growp

Post-intervention Srowp P

= 85 n = 88 wea e
Effectwe antfuwrnzal 67 (88) 80 (99) @
therapy™
In-hospital dwratiomn 9 (6=15] 11 (F=157 D.SG
of theerapy, days”
Infectiouws Disecases S50 (59 54 (&1} L7
CoreSs wlt
O the al o Loy 32 ([(38) 47 (53]
Coes wlt
Echocardiogramnm™ 56 (65 5O (78} DLOrSy




* Ampirik tedavide AYP sonrasinda daha sik
caspofungin kullanilmis (lokal hastane verileri-
flukonazol-R C.glabratave C. kruse)

» Kdiltir ve duyarlilik sonuglari sonrasi
flukonazole gegilmis




Impact ol an Antimicrobial Stewardship Program
Comprehensive Care Bundle on Management of
Candidemia

Allen Antworth, Curtis D. Collins, Anjly Kunapuli, Kristin Klein, Peggy Carver, Tejal Gandhi,
Laraine Washer, and Jerod L. Nagel

Pharmacotherapy 2013:33(2):137-43

930 yatakl
Kandidemi tespit edilen 78 hasta
« AYP tedavi edilen 41 hasta ve 37 kontrol hastasi
En sik kandidemi kaynagi IV kateterler, en sik izole edilen C. albicans,
C.glabratave C.parapsilosis

Table 2. Compliance with the Comprehensive Care Bundle for Candidemia

Antimicrobial

Stewardship
Conirol Intervention
Group Group
(r=37) (n=41)
All bundle elements successfully completed 15 (40.5) 32 (7R.0)
Patients with more than 1 element not completed successhully 0(24.3) 1(2.4)
Completion of individual elements
Appropriate therapy after culture and susceptibility results 32 (B6.5) 41 (100}
Intravenous catheter removed 32 (86.5) 30 (95.1)
Blood cultures every 48 hrs until negative 20 (TB.4) 35 (B5.4)
Appropriate duration of therapy 25 (67.6) 40 (97.6)
Ophthalmologic examination performed 28 (75.7) 40 (97.6)

Data are no. (%) of patients.




Impact ol an Antimicrobial Stewardship Program
Comprehensive Care Bundle on Management of
Candidemia

Allen Antworth, Curtis D. Collins, Anjly Kunapuli, Kristin Klein, Peggy Carver, Tejal Gandhi,
Laraine Washer, and Jerod L. Nagel

«  Ampirik tedavide flukonazol ve
mi kqfungln benzer' Or'anlar'da Table 3. Clinical Outcomes in the Study Patients
Antimicrobial
kU”C(nl|ml§ Stewardship
Control Intervention
Group Group
(n=37) (n=41) p Value
Length of stay 21 (2-281) 20 (3-160) 0.018
(days), median
(range)
Time to clearance 3(2-5) 3(1-4) 0.610
of candidemia
(days), median
(1QR)
No. (%) ol patients 2(5.4) 2(4.9) 0.916

with recurrent
candidemia
within 4 wks of
completing
therapy
No. (%) of patients 15 (40.5) 9 (22.00 0.126
with persistent
candidemia
lasting = 72 hrs

IQR = interquartile range.




C. difficile iliskili diarede antimikrobiyal
yonetimin roli

C. difficile iligkili diarede en onemli faktor antibiyotiklerin
asirt kullanilmasidir

Hastanede yatan hastalarin en az %30'una antibiyotik
verilmekte %22-65'i uygunsuz

Kapsamli €. difficile infeksiyonu kontrol demeti yiiksek
riskli antibiyotiklerin kisitlanmasi ( klindamisin,

seftriakson, sefoksitin ve levofloksasin)
— Piacenti F et al. J Pharmacy Pract 2013

Aminoglikozid, sefalosporin, genis spektrumlu penisilin,
makrolid ve kinolon kullaniminda azalma

— C.difficile iliskili diarede %42.6 oraninda azalma

— IntJ Antimicrob Agents:2015:262-267




Journal of
Antimicrobial

J Antimicrob Chemother 2012; 687F: 2988- 2996
doi:10.1093/joc/dks330 Advance Access publication 16 August 2012 Chemntherupy

An evaluation of the impact of antibiotic stewardship on reducing the
use of high-risk antibiotics and its effect on the incidence of

Clostridium difficile infection in hospital settings
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» C.difficile infeksiyon (CDI) salgini
 Antibiyotik politikalarini revize etmigler

* Yiksek riskli antibiyotiklerin (2. ve 3. kusak

sefa
kisit
« Amo

osporin, kinolon ve klindamisin) kullanimina
ama getirmisler

ksisilin-klavulonik asit ve makrolidler orta

riskli antibiyotik olarak kullanimi takip edilmis
* Yiksek riskli antibiyotiklerin kullanimin azaltiimasi ve
CDI insidans hizina bakmislar
« AYP sonrasi ve salgin 6ncesi donme karsilastirilmisg




6.5 yilda toplam 320 CDT olgusu
e Ocak 2004-Aralik 2007
e Ocak 2008-Haziran 2010

Yiksek riskli antibiyotik kullanimi ve total
antibiyotik kullaniminda anlamli azalma

Orta ve dustk riskli antibiyotik kullaniminda
anlamli degisiklik yok
CDI insidansinda anlamli distiklik (p=0.0081)

CDI insidans hizi aylik 0.0047/100 yatak
glint olarak azalmis




Sonu¢ olarak

« Antibiyotik kullanimi ile direng gelisimi
arasinda iliski vardir
— Uygun ilaci, uygun doz ve siirede vermek
— Gerekmedikge kombinasyon tedavilerinden

kaginmak

« Antimikrobiyal yonetim programlari ile
birlikte infeksiyon kontrol énlemlerini de
uygun sekilde uygulamak
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