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Sir Alexandet Fleming Sir Moward Walter ¥ lotey Ernst Botis Chain
1681 - 1985 1899 - 1968 1965 - 1979
Alexander Fleming discovered the antimicroblal properties of
penicillinin 1928, Twelve years later, Howard Florey and
Ernst Chain developed the processes to produce penicillinin
sufficient quantity for it to become widely available
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Figure 3.11. Klebsiella pneumoniae. Percentage (%) of Table 5.46 Percentages of resistance for E. coli and K. pneumoniae among blood and CSF isolates in

EU/EEA countries, 2017 Turkey, 2017
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- 50% Amoxicillin/ampicillin (R} 3452 78 NA NA

=23 No data reported or fewer than 10 Isolates ’

3 Not Included Amoxicillin-clavulanic acid (R) 3110 59 1980 72
Piperacillin-tazobactam (R) 4022 22 2998 58
Cefotaxime/ceftriaxone (R} 4059 52 2880 71
Cefotaxime/ceftriaxone (I+R)® 4059 53 2880 72
Ceftazidime (R) 3701 44 2803 69
Ertapenem (R) 3818 b 2815 43
Imipenem/meropenem (R} 4321 3 3145 32
Imipenem/meropenem (l+R} 4321 4 3145 38
Gentamicin/tobramycin (R)* 4083 27 2991 45

Non-visible countries

=1 Liechtenstein Amikacin (R) 4218 2 3040 19

N Luxembourg | |

= Malta Ciprofloxacin/levofloxacin/ofloxacin (R)* 4022 52 3009

CAESAR 2018
Ciprefioxacin/levofloxacin/ofloxacin (I+R}* 4022 60 3009 b6
Multidrug resistance {R)' 3755 19 2821 39
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Table 5.48 Percentages of resistance for P. aeruginosa and Acinetobacter spp. among blood and CSF

Figure 3.22. Acinetobacter spp. Perc

EU/EEA countries, 2017 isolates in Turkey, 2017
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Figure 3.25. Staphyloc
country, EU/EEA counti

. < 195

EE 1% to 5%

5% 10 < 0%

s 10% to < 25%

. 259% to < 50%

- - S0%

3 No data repaorted or few
1 Not included

Non-visible countries
1 Liechtenstein
3 Luxembourg
EE Malta =

https://www.e

Table 5.49 Percentages of resistance for 5. aureus among blood and CSF isolates in Turkey, 2017

§. aureus

Antibiotic (group) — Resistance (%)

MRSA (R)* 347 26
Ciprofloxacin/levofloxacin/ofloxacin (R)* 3028 14
Vancomycin (R) 3190 0
Rifampicin (R) 209 bl
Linezolid (R) 3224 CAESAR 2018"

4 MRSA 15 calculated as resistance to cetoxlin or, If not avatlable, oxacillin,
b Clprofioxacin, levotlokacin and oflaxacin are indicators for the group of fluoroguinolones.




Antibiyotik kullanimi ve direncin olugsmasi arasindaki
baglantilar

* Antimikrobiyal kullanimindaki degisiklik, direncin prevalansinda degisiklik yapar

* Toplum kaynakli enfeksiyonlar ile karsilastirildiginda, saghk bakimi iliskili bakteriyel

enfeksiyonlarda antimikrobiyal direnc daha fazla

* Direncli suslardan kaynaklanan saglik bakim iliskili enfeksiyonlarda daha once

antimikrobiyal tedavi alma olasiligi daha fazla
* Hastaneler arasinda en fazla antibiyotik kullananlar en ylksek dirence sahip

e Hastanin artan stirede antimikrobiyale maruziyeti, direncli mikroorganizmalar ile

kolonizasyon olasiligini artirir

Antimicrobial Stewardship Guidelines ¢ CID 2007:44 (15 January) » 161
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Abstract

Introduction  In the time of increasing resistance and pau-
city of new drug development there is a growing need for
strategies to enhance rational use of antibiotics in German
and Austrian hospitals. An evidence-based guideline on
recommendations for implementation of antibiotic stew-
ardship (ABS) programmes was developed by the Ger-
man Society for Infectious Diseases in association with

Antimicrobial Stewardship
in Australian Health Care

2018




At the Sixty-eight World Health Assembly in May 2015, the World Health
Assembly endorsed a global action plan to tackle antimicrobial resistance,
including antibiotic resistance. the most urgent drug resistance trend.

Political declaration of the high-level meeting of the General
Assembly on antimicrobial resistance. New York: United
Nations; 2016
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Nine common areas for improving antibiotic prescribing

PRESCRIPTIONS
Endikasyon

olmadan

----- ~uar without evidence of infection, asymptomatic urinary

Genis spektrum
gerekmedigi halde

2. Overly broad More broad-spectrum antibio +fics) are prescribed than are necessary (e.g.

spectrum SUrE
Gereksiz

3. Unnecessary ) icularly with overlapping spectra and in combinations that have not been
combination therapy, kombi nasyon es.
including certain fixed-

dose combinations

s wrongantibioc | *  Antibiyotik %50 oraninda uygunsuz kullaniliyor

. (

5. Wrong dose * Direng gelisimi, yan etki ve maliyet artisi

vith thew time between doses).

ong route le.g. IV instead of orall.

Antibiots
Yanhs uygulama
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8. Wrong duration Duratic

6. Wrong dose interval

7. Wrong route

ics prescribed for too long a period,

9. Delayed
administration

e time of prescription. Repeat doses are not administered
p case of septic shock and other serious infections.

Uygulamada
gecikme




Antimikrobiyal diren¢ programinin amaclari , (ob‘al ok ‘EML

Antibiyotik kullanimini optimize etmek

Antibiyotik re¢elendirmede davranis degisikligi yapmak 00 | 06

Hasta sonuglar1 ve bakim kalitesinin 1ylestirmek g — ‘3\_
Gereksiz hasta bakim maliyetinden tasaruf etmek 5,@ R - 5
Direncin ortaya ¢ikmasi, yayilmasini azaltmak 7\% 00‘7

Mevcut antibiyotiklerin dmriinii uzatmak S
Direncin ekonomik yan etkilerini sinirlandirmak
Saglik uzmanlarinin rasyonel antibiyotik kullanimina iliskin

uygulama kapasitesini gelistirmek



Antimikrobiyal yonetim takimi
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MacDougall C. Antimicrobial stewardship. In: Bennett JE, et al. eds. Mandell, Douglas, and Bennett’s Principles and Practice of Infectious Diseases. 8th ed.
Philadelphia: Elsevier Saunders, 2015: 605-11.



Antimikrobiyal yonetim takiminin gorevleri

Kilavuzlara gore klinikte yatan hastalarin antimikrobiyal tedavisini diizenlemek

= Antibiyotik kisitlamasi yapilirsa, takip eden hekimle tedaviyi gortismek

= Regetelerin denetlenmesini, geri bildirimini saglamak

* Formiiler kisitlama yapmak ve yenilenmesini saglamak

= Egitim ¢calismalar1 yapmak

= Antibiyotik yonetim programi ile 1lgili olarak mikrobiyoloji laboratuvar ile iletisim
saglamak

= Bilgisayar destek sistemi uygulamasi i¢in oneride bulunmak



Antimikrobiyal yonetim uygulamalan

On yetkilendirme ve/veya prospektif denetim ve geri bildirim

antibiyotik kullanimini 1ylestirmek antibiyotik yonetim programlarinin temel bileseni

Guideline for Implementing an Antibiotic Stewardship Program ¢ CID 2016:62 (15 May) ¢ e51



On yetkilendirme (EHU ONAYI)

Uygun olmayan/ gereksiz Sadece kisitlanmis antibiyotik

antibiyotik baslanmasini azaltir kullanimini etkiler

Ampirik se¢cimi optimize eder Recete Ozerkligini kaybettirir

Tedavi Oncesi kiltiir alinmasi ve Tedaviy1 geciktirir

klinik verilerin gbzden Etkinlik, onaylayanin becerisine

gecirilmesini ister....... baghdir.....

Guideline for Implementing an Antibiotic Stewardship Program ¢ CID 2016:62 (15 May) ¢ e51




Sonradan Denetim ve Geribildirim

Antimikrobiyal yonetim * Genellikle yogun emek gerekir
programinin goruniirligini * Basari, recete yazanlar i¢in geri
artirabilir ve ortak iliskiler kurabilir bildirim yollama yontemine baglidir
Onerilerin zamanlamasinda daha e Miidahalenin tanimlanmasi i¢in
fazla esneklik bilgisayar surveyans sistemi destegi
Antibiyotiklerin stiresini ve de- gerekebilir

eskalasyonunu etkileyebilir

Guideline for Implementing an Antibiotic Stewardship Program ¢ CID 2016:62 (15 May) ¢ e51



Antibiotic (AB)- Group Appi Trade Name Active agent Recommendesad daily dose RDD DTC
MNoomad renad NonNcton Engpaired cenmal Nuarcion
CrC2 > S0 rmilfrnin CTrCl SO0-S0 eedivnin
[ Pemnicillins v Infecioc e Benzylpeniciien 3 x 10 rmamon W Z x 10 milbon 10 =3
o 4 x S milkon 10U
Penicillin vV 1 3 x 1 mmillion FEE 3 x 1 million 11U .z
Mega penicillin
ArmanopenicGilians v AmmpicaElin Aumpicillin Ix2g Z2x2g9 ==
I oral AvmoxiHexal Avrnoxici#llin Sx1ga I x1 €
AumeanopenicGillians + betla- v AUTDICER v Armpicilliny 3 x 200051000 mg 2 x 2000071000y =33
BEactamass inhEbalors Sulbactam SuEbact=am
oral Asrnociavw S00 AumoxiciEilind 3 x S00O/M2Z25 mg 3 x SO0/I1ZS5S Mg ©
Pluss Cilavulanic acid
Acylaminoperscillins v Fiperacilian Fiperaciliin Ix4eg Z2x4 9 ==
Acylaminopeaernscillins -+ v, Fiperacillan+ FPipersaciliny I x40 .S g 2 x4gfo.S g L =
Deta-lactamase T m Tazobactam

Hastane formiileri: Her hastanenin temel antibiyotiklerini i¢eren yazili 1lag

listesi

T AMminoglycosides

Nitroirmicdaroles

As & rmatier of principle prefaerencs should e given 1o oral drugs, provieded that the patisent’™s

condithon allows

The recommendeaed daily dose refers 1o an adult patient {(~ 70 kg)

DTC: Daily Therapeutic Cost
DTC-€: 010 €2, €€: 210 €10, €€€: 10 to €25 €€€€: 2S5 10 €50, €€€€<: more Ihan S0 € 1o

| €150

Awvwailable orsal antibeoScs

de With, et al. Infection 2016; 44: 395-439.




A CCESsS GROUP

This group includes antibiotics and antibiotic classes s T PR A SR —
1hat have activity against 3 wide range of commonly Amoxicillin Chioramphenicol Phenoxymethyl-
encountered suscaptible pathogens while showing Amoxicillin « Gk wryriias peniciilin
lower resistance potential than antibsotics in Watch clavulanic acid Procaine
and Reserve groups. Access antibiotics should be FIERS Cloxacillin benzylpenicillin
widsly avaliable, affordable and quality-assured to A TR Doxycycline Spectinomycin
improve acoess and promote Sppropriate use. SBenzathine
= o ¢ R benzylpenicillin Gentamicin Sulfamethoxazole
Select ce=ss group antibiotics (shown here) are St reraniall msnrsles - trimethoprim
inciuded on the WHO EML as essential first-choice o Benzylpenicillin
second-choice empiricsl treatment options for specific Cefalexin
infectious syndrames
: : .t otic classes1d i) 3 gl Azithromycin Ciprofloxacin
‘ 2o SRRSO TR '.::.-f'-:.i{.'\v, w3 Sl ST S TR - S T a Cefixime Clarithromycin
. . . =SS Asthve - : ""-" ' ot ’ ‘ \ ST Cefotaxime Meropenem
, O | i e e D . s 8 e of national o Ceftazidime Piperacillin «
Lo tE . . tazobactam
Ceftriaxone i
AP s iR P A z sy R S e, ‘_'_ E s Cefuroxime o

RESERVE GROUP

This group includes antibiotics and antibéotic classes that should be reserved for treatment
of confirmed or suspected infections due to multi drug-resistant organismns, and treated as
"last-resort” options. Thewr use should be taillored to highly specific patients and settings,
whnen all alternatives have falled or ars not suitable. Theay could be protected and prioritized

as key targets of national and imernational stewardship programmes, involving monitoring
and utilization reporting, to preserve their effectivenass.

Sedected Resarve group antibiotics (shown hers) are inciuded on the WHO EML whaen thay
have a favourable risk-benefit profile and proven activity against “Critical Priority™ or “High
Friority” pathogens dentified by the WHO Priomty Pathogens List, notably carbapenam-
resistant Enterobacieriaceas

Antibiyotiklerin kisitlanmasi direnci ve maliyeti azaltir

Antimicrobial stewardship programmes in health-care facilities in low- and middle-income countries

Cefrtazidime -~ avibactam
Colistin

Fosfomycin (intravenous)
Linezolid

Meropenem - vaborbactam
Plazomicin

Polymyxin 8



Educartion and training delivery modes for AMS-related competencies

Egitim -__ ===
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Continuing medica ' Pt Networks
education ' -~
' ~
L]
L)

= 2 es

Akademik tip merkezleri veya egitim hastaneleri, preklinik veya klinik mufredatin icerisine
antibiyotik yonetim ilkelerini entegre etmeli

Guideline for Implementing an Antibiotic Stewardship Program e CID 2016:62 (15 May) ¢ e51



Types of AMS interventions for improving antibiotic prescribing practices

INTERVENTION WHATIT IS

Persuasive « Educational meetings {e.g. basics on antibiotic use, case-based discussions, morbidity and mortality,
(education) significant event analysis, lectures on specified topics)

« Distribution of and training on educational material (e.g. clinical practice !uldeﬂnes)
« Using local key opinion leaders ichampions! to advocate for key messages

« Reminders provided verbally, on paper or electronically

« AMS e-learning resources made available to all health-care personnel

« AMS education as part of continuing medical education

Persuasive « Audit with feedback to prescribers on their prescribing practice

(feedback) - AMS as a component of ward rounds (real-time feedback with educational component}
« Patent handover meetings between two shifts with real-time feedback by consultants
« Local consensus processas for changes in antibiotic treatment or surgical prophylaxis

Restrictive « Formudary restrictions
« Restricted prescribing of identified antibiotics {expert approval prior 10 prescription) (see Annex V)
« Compulsory order forms for targeted antibiotics
- Automatic stop orders (2. g. after a single dose of surgical prophylaxis)
« Selective susceptibility reporting from the Lab

Structural » Rapid laboratory testing made available
« Therapeutic drug monitoring

Antimicrobial stewardship programmes in health-care facilities in low- and middle-income countries



* Egitim materyallerinin basili formlar veya egitim toplantilariyla alt1

calismanin besinde antibiyotik kullaniminin 1ylestigi belirtilmis

* Perioperatif profilaksiyi hedef alan bir ¢alisma miidahale doneminde

recete yazimi diizelmis ancak sonraki 12 ay boyunca stirdiirilememais

* Tek basina egitim, antimikrobiyal recete uygulamalarinin

degistirilmesinde siirekli bir etki gostermemis

Guideline for Implementing an Antibiotic Stewardship Program e CID 2016:62 (15 May) ¢ e51



Kuruma 0zgu klinik uygulama kilavuzlarin gelistirilmesi onerilir.

* Lokal epidemiyoloji temelinde regeteler standardize edilmeli
* Sik goriilen enfeksiyon hastaliklari i¢in kilavuzlar gelistirilmeli

* Antibiyotik yonetim programlari, klinik belirtiler1, antibiyotik kullanimina yonelik

order setler1 ve kilavuzlar1 icermeli

Guideline for Implementing an Antibiotic Stewardship Program e CID 2016:62 (15 May) ¢ e51



Northwestern Medicine

Antimicrobial Stewardship
Program

Since 1990, our antimicrobial stewardship
program has pioneered innovation in
antimicrobial stewardship practice and
research.

Antimicrobial
Resources
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Stanford Health Care

HEALTH & WELLNESS (I

Pharmacy Department Policies and Procedures

SHC Formulary Restricted Antimicrobials

lssue Date: 10/2015
Review Date: 07/2019

Anti-infective

Restriction Criteria/Acceptable Use

Unacceptable Uses

Baloxavir marboxil

Infectious Disease consult required AND

The following criteriamust be met (in addition to obtaining ID

consultation):

e Receivedoral oseltamivir foratleast 48 hours AND ingease
in02requirement byatleast 2L NCfrom baseline
Known oseltamivir-resistantinfluenza
Severe presentation requiring intubation or admission to
the ICU

Baloxavir is limited to a 1-day course

Bezlotoxumab

Infectious Disease consult required

The following criteriamust be met (inaddition to obtaining ID
consultation):
1) Recurrent Cdifficile infection disease
2) ORz2ofthe following are present
a. Agez265years
b. Significantimmunocompromise (hematopoieticstem
cell transplant, solid organtransplant, active
malignancy, use of immunosuppressive medications)
c. Severe CDI
d. Continued broadspectrumantibiotic use

In conjunction with fidaxomicin
Prophyl axis for C. difficile PCR+/Toxin-

Ceftaroline

Infectious Disease consult required unlessitis a continuation of

therapyfromoutside hospital or outpatient use, which will require

ASP review within 72 hours.

Examples of use by|D:

e  Salvage forsustained MRSA bacteremia/endocarditis

e Salvage for mixedinfectionthatincludes MRSA withsusceptible
gram negatives

Selected over vancomycin in patients with
renal failure solelyas a reasonto avoid
vancomycin

Selected solely for convenience

Ceftazidime/
avibactam

ID consult required for initiation unless use is continuation of ongoing

therapy: inthese cases, ASP will review case within 72h and

determineifan|Dconsultis required.

Exampleof usebylID:

* Forpatients withempiricor proven carbapenem resistant
enterobacteriadae (e.g KPC)

Ceftolozane/
tazobactam

|D consult required unless
1. Use bycysticfibrosis service for CF exacerbations in
patients colonized/infected with MDR Pseudomonas




Spesifik enfeksiyon hastalarinda antibiyotik kullanimini 1ylestirmek i¢in uygulamalar

onerilir.

* Asemptomatik bakteriurisi olan hastadan kiiltiir alinmasinin azaltilmasi

* Toplum kaynakli pnomoni tedavisinde seftriakson tedavisinden ampisiline gegis, oral

antibiyotik gecisinin uygun olarak yapilmasi

Guideline for Implementing an Antibiotic Stewardship Program e CID 2016:62 (15 May) ¢ e51



* C. difficile enfeksiyonuna (CDI) eslik eden antibiyotik kullanimini1 azaltmak

onerilir

* Klindamisin, sefalosporin ve kinolon kullanimini azaltmak

* Meta analiz sonucu: antibiyotik kullanimini1 azaltmak ve enfeksiyon kontrol

onlemleri 1le CDI azalir

Guideline for Implementing an Antibiotic Stewardship Program e CID 2016:62 (15 May) ¢ e51



Recete yazanlar tesvik edici stratejilerin kullanilmasi Onerilir. Antibiyotik zaman asimu,

antibiyotik durdur —stop order.....

* Basarili programlar ikna edici veya zorlayict metodlara gereksinim duyulabilir

Guideline for Implementing an Antibiotic Stewardship Program ¢ CID 2016:62 (15 May) ¢ e51
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RESTRICTIVE INTERVENTIONS (LIMITATIONS TO PRESCRIBING TARGETED ANTISIOTICS)

RESTRICTION
Restricted dispensing
of targeted antibéotics
on the hospitals
formuiiary, according
to approved criteria
fe_g. use the AWaRe

categories)

Use of restricted
antibiozics may be
limited 1o cartadn
indications, prescribers,
sarvices, patient
populations or a
combination of these.

Selective susceptibility

Restrictions on antibiotics are by
diagnosis or unit.

Selection of restricted antibiotics is
done by facility authorities, thea AMS
team and heads of units based on
spectrum, Cost or toxicities.
Antibiotics are restricted before
use; ensures expert approval before
indtiation._

Practical approach that allows
attending physician to use the drug

pending approval by physician or
AMS team after « /= 48 hours_

See Annex V for an exampile of a pra-
authorization form.

Report susceptible first-line narrow-
spectrum antibiotics to regular
wards.

dates
automatically applied
to an antibiotic order
whan the duration is
ot specifed to ensure
that antibiotics are
continuad No longer
than necessary.

Automatic stop orders are mostly
used for a single dose of surgicad
antibdotic prophyiaxis, or prescribing

Useful in small facilities and with
limited pharmacy staff.

Use only in a8 context with good
control mechanisms to avoild unsafe
treatment interruptions. Nurses can
play a role in alerting the attending
physician_

Comrolling targeted antibiotics
definaed by the AMS team or hospital

formulany.

Shown 1o be highly effective,
especially in the early stages of an
AMS programme, in an outbreak
situation or as part of a respons=a to
an incraase in or current high use of
certadin antibéotics in the facillity. ™™
Has been shown to reduce medicine
costs for hospitals over time.

May reduce use of broad-spectrum
antibiotics.

A simple measure, considering
the high burden of antibiotics
unnecessarity used for surgical

prophylaxis.

May delay initiation of
treatment.

Opposition from
prescribers due to lack of
autonomy

Risk of misusing other
antibiotics that do not
require authorization.*
Labour-intensive and
time-consuming because it
requires enforcement 1o be
effective.

Opposition from
prescribers, lack of
guidelines, poor system
support, insuffcient
rESOLrcss.

IT is needed, which is often
Unintended treatment
interruptions if not
properily supervised by the
AMS team.

Antimicrobial stewardship programmes in health-care facilities in low- and middle-income countries



Supplement 3. Stewas

Duration of Antibiotics

Please indicate the expected duration of antibiotics, how many days the patient has received and
whether a stop date has been ordered

Review of all antibioti i i i X
purpose of this review Has the patient received an adequate duration for their ID syndrome? ~

~ Indication and patie No - étop date to be determined ~
* Dose

* Route - if IV, is it re
* Frequency (adjuste )
* Duration Y . Number of days received thusfar?

Numeric answer only

The checklist is desiy
monitoring antibiotics

Prophylaxis means
HIV and CD4<200 to

* Required Number of planned days *

Please Enter Patiet Enter number or TBD in still deciding

Which unit is this p
™ 15 EAST « Back I [ Continue »

] 158 WEST

CDI %19 ve
Antibiyotik maliyetinde %49 azalma Lee TC et al. Ann Intern Med. 2014 Nov 18;161(10 Suppl):S53-8.



Programlarin i¢erisine, antibiyotik regetelendirme aninda bilgisayarli karar destek

sistemlerinin dahil edilmesi Onerilir

 Bilgisayarh klinik karar destek sistemi, sadece bilgi teknoloji kaynaklarina kolayca

ulasilabildiginde uygulanabilir.

* Buna ragmen, elektronik saglik kayitlarindan ve diger veri kaynaklarindan verileri
sentezleyen bilgisayarl sirveyans sistemleri, mudahaleler icin firsatlar

tanimlayarak programin calismasini kolaylastirabilir.



Antibiyotik yonetimi stratejisi olarak antibiyotiklerin doniistimlii kullanilmasi

onerilmemektedir

Antibiyotik yonetim programlar stratejisi olarak, mevcut veriler antibiyotiklerin

doniisimli kullanmalarimi desteklemez.

Daha fazla arastirmanin sonucu degistirmesi olasi1 degildir.
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Hastanelerin aminoglikozidler ve vankomisin i¢in farmakokinetik monitorizasyon

ve doz ayarlamasi yapmasi onerilir

* Maliyet dusebilir
* Olumsuz yan etkiler azalabilir.

* Bu programlarin yiiritiilmesi, rutin eczane faaliyetlerine entegre edilmesi onertlir.
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* Hastanede yatan hastalarda maliyeti azaltmak i¢in, genis spektrumlu beta laktam

antibiyotiklerin standart dozlarina alternatif doz stratejilerin kullanilmasi onerilir

Genis spektrumlu beta laktam antibiyotiklerin dozlari i¢in 1ylestirilmis

sonug¢lar siirli olmasina ragmen bu miidahaleler antibiyotik maliyetini

azaltma 1le 1lgilidir.



* Hem baslangi¢ tedavisi olarak uygun oral antibiyotik tedavisinin baglanmasini hem de

intravenoz antibiyotikten oral antibiyotige zamaninda gec¢ilmesi Onerilir.

Uygun oral antibiyotiklerin uygun kullanimi1 hem hastanede yatis stiresini hem

de maliyeti azaltur.
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3.1.3 Parenteral-to-oral conversion If sufficient bioavail-
ability is assured, and if the patient’s condition allows, ther-
apy should be switched from parenteral to oral antibiotic
application (A). This measure reduces the length of hospi-
tal stay and the risk of line-related adverse events. Further-
more, it leads to a reduction in the total cost of treatment.
Implementation of programmes allowing parenteral-to-oral
conversion of antimicrobial agents at the institutional level
ought to be facilitated by developing clinical critenia and
through explicit designation in institutional guidelines or
clinical pathways (B).

Significance in practice:

e Switch to oral therapy should be assessed on day 3-4 of
nteral antiinfective therapy.

¢ Switching to oral therapy not only results in direct cost
savings (antiinfective agents, supplies. nursing time)

strategy to reverse critical emergence of resistance or to con-
trol nosocomial outbreaks with multiple resistant pathogens
and, as such, should not be used as a strategy to do so (A).

Strategic rotation of specific antimicrobial drugs or
antimicrobial drug classes ought to be undertaken to limit
the selective pressures and to achieve a reduction of infec-
tious microorganisms or microorganisms displaying spe-
cific resistance properties for a certain time (B). There is
evidence to suggest that a balanced use of different antimi-
crobial drugs or antimicrobial drug classes (so-called “mix-
ing”) can minimise the emergence of resistance. In both
cases, routine surveillance of antimicrobial drug use and
resistance should be performed (A).

Significance in practice:
¢ Strategic rotation of specific antimicrobials or antimi-

crobial classes should be planned by the ABS team in
consultation with the facility’s infection control team

de With, et al. Infection 2016; 44: 395-439.




Beta-laktam alerjisi olanlarda uygun ise der1 testler1 ve alerjinin degerlendirilmesi onerilir

INTERVENTION

RESTRICTIVE INTERVENTIONS (LIMITATIONS TO PRESCRIBING TARGETED ANTIBIOTICS)

RAPID LABORATORY
TESTING

Stop dates
automatically spplied
to an antibiotic order
when the duration is
Mot specihed D ensure
that antibdotics are
continueaed Nno longer
than naecessanry.

THERAPEUTIC DRUG
MONITORING

TJo be performeaed

for concaentration-
dependaent antibdotics
when usad >3 days.

COMPUTERIZED
PHYSICLAN ORDER
ENTRY (CPOE)
Replaces a facility's
paper-based ordgering
systerm with an
electronic one.

ANTIBIOTIC ALLERGY
ASSESSMENTS™
Replaces a facility's
paper-based ordering
system with an
elaectronic one.

HOW TO DO IT

Rapid diagnostic tests allow for mors
accurate diagnosis and targeted
antibsotic treatment.

There should be a standardized
procedure for collecting blood
samples.

T he concentration of the antibiotic
is measured in bicod o allow for
optimal adjustment of daily dose_

Allows users to place elactronic
orders, and the facility 1o maintain an
online medical recosd.

q )

Establish guidance for antibiotic
allergy assessment, e_g_ a penicillin
allergy assessment protocol, with
recormrmeaendations on which patients

ADVANTAGES DISADVANTAGES

Provides guicker diagnostic results
than traditional microbicliogy testing

Tests are often expensive
andjor require advancad,

might benefit from SKIN testing.-
\_ _J/

Penisilin alerjisi varsa

Daha ¢ok alternatif ila¢ 1htiyaci,

CDI, VRE, MRSA artis1 ve -
Daha uzun stireli hastane yatisi

records, incl. medical charts, can
be read and reviewsad by HCOWs
attending to a patient_

systems which are nos
availabl= in many health-
care facilities_

Fromote the use of old narrow-
sSpectrum antibiotics, which are also
potentially more effective.

Equipment and/or
expertise o perform
allergy testing may not be
available in the facility.
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* Tedavinin, etkin olan en kisa siireye kisaltilmasi onerilir

Table 2. Meta-analyses and Examples of Randomized Clinical Studies Comparing Shorter Versus Longer Duration of Antibiotics

Reference

Meta-analyses
Dimopeoulos et al, 2008 [123]
Pugh et al, 2011 [124]
Dimopoulos et al, 2013 [125]

Randomized clinical tnals
Chastre et al, 2003 [127]
El Mousssoui et al, 2006 [128]
Greenberg et al, 2014 [129]
Hepbumn et al, 2004 [130]
Sandberg et &l, 2012 [131]
Talan et al, 2000 [132]
Runyon et &, 1981 [133]
Saini et al, 2011 [134]

Sawvyer e1 al, 2015 [135]

Bemard et al, 2015 [1386]

Clinical Condition/Population

Adults and children with CAP
Adults with VAP
Adults with VAP

Adulis with VAP

Adults with CAP

Children with CAP

Adults with cellulitis

Adult females with acute pyelonephritis

Women with acute uncomplicated pyelonephritis
Adulis with spontanaous bacterial pantonitis
Neonatal septicemia

Adulis with intra-abdominal infection

Adults with vertebral osteamyelitis

Treatment
Duration, d

3-7Tvs 5-10
7-8vs 10-15
7-8 v 10-15

8vs 16
3vsh
S5vs 10
S5vs 10
Tvs 14
7vs 14
S5vs 10

2-4 vs 7 {with
sterile culture)

4vs <10

42 vs 84

Chnical Qutcome*

Treatment failura®

Clinical success

Clinical efficacy, adverse events
Bacteriologic and clinical cure'
Mortality, bacteriologic cure, recurrence
Treatment failure

Composite of surgical site infection, recurrent
intra-abdominal infection, or death

Cure at 1y by independent committee and
sacondary outcomes
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Treatment bundle

- -

¢ Klinik gerekce
** Uygun ornek gonderilmesi
+» Lokal veriler, hastanin 6zellikleri

+*»* Yabanci cisim, kaynak kontroli

—PWWWI
profile)

« Considers removal of any foreign
body, drainage of pus or other surgical
intervention, as appropriate.

During continuation of treatment, there is:

™ i | N | aA® " A4 . 2"

% De-eskalasyon
+* Oral tedaviye gecis
%* Klinik ve laboratuvar verileriyle tedaviyi durdur

% Antimikrobiyal duzeyi izle

Surgical prophylaxis bundle

%+ Lokal kilavuzlar ve hastayi dislinerek antibiyotigi belirle
% Insizyon éncesi 60 dak icerisinde ilk doz antibiyotigi
basla

% ilk dozdan sonra veya 24 saat icerisinde antibiyotigi kes

Antimicrobial Stewardship in Australian Health Care 2018



* Yas veya lokalizasyon gibi hastanin 0zelliklerine gore antibiyogramlarin gelistirilmesi onerilir

YBU hastasi

»
*

*

»
*

*

Pediatrik hasta

»
*

*

Idrar, kan, BOS o6rnegi

*

»
*

Kistik fibrozis hastasi




* Tum antibiyotiklerin degil, secilmis antibiyotiklerin rapor edilmesi Onerilir

Restrictive + Formulary restrictions
+ Restricted prescribing of identified antibiotics (expert approval prior to prescription) (see Annex V)
+ Compulsory order forms for targeted antibiotics
+ Automatic stop orders (e.. after 3 single dose of surgical prophylaxis)
[- Selective susceptibilfy reporting from the lab

Structural + Rapid laboratory testing made available
+ Therapeutic drug monitoring

Antimicrobial stewardship programmes in health-care facilities in low- and middle-income countries
Guideline for Implementing an Antibiotic Stewardship Program ¢ CID 2016:62 (15 May) « e51




* Uygun olmayan antibiyotik kullanimin1 azaltmak i¢in solunum yolu patojenleri i¢in

hizl1 viral testler yapilmasi onerilir
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Hizli viral testlerin antibiyotiklerin uygunsuz kullanimini azaltma potansiyeli var
Sonuclar pozitif ¢iktiginda antibiyotik kullanimi azalmis, antiviral kullanimi artmas,
taburculuk siiresi kisalmias.

Sonug¢ negatif ¢ikarsa, hastalar i¢in benzer etki gosterilmemias.

Viral tan1 1¢in PCR kullaniminin gereksiz antibiyotik kullanimini azalttigini belirten
calismalar yaninda, 1statistiksel anlamli farkliligin olmadigini belirten ¢alismalar da

var (PCR sonuclarinin ge¢ ¢ikmasi?).
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Antimikrobiyal yonetim programlari 1le kombine olarak kullanilirsa geleneksel

kiltir yontemlerine 1lave olarak hizli test yontemlerinin kullanilmasi onerilir

MALDI-TOF
Mass Spectrometry - its principle

Matrix Assisted Laser Desorption/lonization - Time-of-Flight

I >~

Guideline for Implementing an Antibiotic Stewardship Program ¢ CID 2016:62 (15 May) ¢ e51




Kan kiltiirlerinde Ureyen etkenlerin identifikasyonu ve duyarliligi i¢in hizh
molekiler yontemler ve kiitle spektrometrisinin kullanilmasi uygun antibiyotik
baslama stiresi, tekrarlayan enfeksiyon orani, hastanede yatis siiresi, maliyet ve

mortalitey1 azaltmaktadir

s Hizl1 testler i¢in daha fazla laboratuvar kaynagi ve ek maliyet gerekir

Guideline for Implementing an Antibiotic Stewardship Program ¢ CID 2016:62 (15 May) ¢ e51



YBU’de yatan enfeksiyon siiphesi olan bir hastada antibiyotik kullanimini azaltmak i¢in antibiyotik

yOnetim programinin bir miidahalesi olarak seri prokalsitonin (PCT) olgiimii Onerilir

» Rapid procalcitonin tests, which can lead to
earlier cessation of antimicrobials in patients
whose procalcitonin levels remain low

+ Point-of-care tests for C-reactive protein, which
may be used to help decide about antimicrobial
treatment in respiratory tract infections,
primarily in the community setting.”

Guideline for Implementing an Antibiotic Stewardship Program ¢ CID 2016:62 (15 May) ¢ e51
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* PCT ol¢iimii 1le antibiyotik kesilen kolda 2-4 giin erken tedavi kesildigi mortalite

uzerinde olumsuz etkisi olmadigi

* PCT ol¢iimii 1le 2.7 giin daha az antibiyotik kullanildigi, ancak her iki grupta da
antibiyotik kullaniminin yiiksek oldugu belirtilmis.

« YBU’deki kritik hastalarda mevcut veriler prokalsitonin negatif ise antibiyotik

verilmemesini desteklemez

Guideline for Implementing an Antibiotic Stewardship Program ¢ CID 2016:62 (15 May) ® e51



= [nvaziv fungal hastalik riski yiiksek olan hematolojik maligniteli hastalarda
antifungal kullanimini optimize etmek i1¢in kiiltiir dis1 yontemlerin antibiyotik

yOnetim programlari ile birlestirilmesi onerilir

Guideline for Implementing an Antibiotic Stewardship Program e CID 2016:62 (15 May) e



* GM 1le preemptif yaklasim, antifungal tedavi azalmis (%61°den %40’a)
Mortalite lizerinde olumsuz etkisi yok

* PCR temelli antifungal tedavi ile ampirik antifungal tedavinin karsilastirildigr 30 giinliik
stirede mortalite PCR grubunda daha az, ancak 100 giinliik mortalitede farklilik yok

Guideline for Implementing an Antibiotic Stewardship Program e CID 2016:62 (15 May) ® e51



Antibiyotik kullanimi 6l¢iitii olarak DOT tercih edilmesi onerilir

“ CDC
“* Doz ayarlamasindan etkilenmez

¢ Hem eriskin hem de ¢ocuklarda kullanilir

DOT
¢ Hasta diizeyinde veri gerekiyor, her
kurum 1¢in miimkiin olmayabilir
+DSO
DDD *+»DOT’dan daha kolay, daha yaygin

kullaniliyor

¢ Pediatride kullanilamiyor
Guideline for Implementing an Antibiotic Stewardship Program e CID 2016:62 (15 May) ¢ e51



Strategies to enhance rational use of antibiotics in hospital: a
guideline by the German Society for Infectious Diseases

Point prevalence surveys should be conducted for sys-
tematic quantitative and gualitative assessment of antainfec-
tive usc., and. 1If reguired should be reevaluated short-term
(A Anuinfective use data are collected at the patient level
which allows 1o assess prescribing guality based on inndiz-
caltion and type of infection, and 1o recognise the neced for
targeted ABS strategies. Access 1o patitent-level data ought
to be suaranteced.

Nokta prevalans anketler1 ile, antienfektif tedavinin degerlendirilmesi yapilmali




* Antibiyotik maliyeti ol¢iilmeli

* Maliyet olgiimii, regelendirme ve uygulamalar temelinde yapilmali

* Daha saglam analizler i¢in terapotik i1la¢ monitorizasyonu, toksisite ve hasta

yatisinin maliyeti de kullanilmali



Figure 2.1: Example of a governance structure for a hospital antimicrobial stewardship program

Execultive level Hospital executive

Clinical governance

Patient safety
and quality

Medication Drug and
safety therapeutics Antimicrobial
committee committee stewardship
committes

committiee

Antimicrobial

Medical
direcitor

Infection
pDrevention
and control Divisional
committee management

Frontine heaith « Antibiyotik yonetim programi, hastanedeki sistemlere entegre olmall

Consider where
vour AMS

committee sits

wimicrobial within the local

prescribers clinical governance

AMS = antimicrobial stewardship
Source: Adapted from Clinical Excellence Commussion, 2017

framework. The
chart should incluce
any support links to
AMS activities Iin
programs at other
healthcare sites.
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Antimikrobiyal tedaviyi 1ylestirmek i¢in siire¢ ve sonug oOl¢iitler:

Table 3. Possible Metrics for Evalauaation of Interventions to lmprove

Antibiotic Use and Clinical Outcomes in Patients With Specific
Infectious Diseases Syndromes

Process MNMeasure

\n

Outcomea Neaeasures

¢ Gereksiz verilen tedavi siiresi ¢ Hastanede yatis siiresi

¢ Tedavi siiresi ¢ 30 giinliik mortalite

¢ Oral tedavi gecilen hasta sayisi ¢ 30 giin icerisinde yeniden yatis

¢ Kuruma 6zgii kilavuz veya tedavi ¢ Antibiyotik ile iliskili CDI veya diger yan

algoritmalarina uyumlu hasta orani etkileri olan hasta orani

*

» Mikrobiyolojik veriler temelinde antibiyotik < Klinik yetersizligi olan hasta orani

L)

degisikligi yapilan hasta orani



* Hematoloji-onkoloj1 hastalarinda febril nétropeni yonetimi 1¢in kuruma 6zgi

kilavuzlar gelistirilmesi onerilir

* IDSA kilavuzunda glikopeptid kullanim endikasyonlar belirlendikten sonra
glikopeptid kullanim1 azalmis, mortalite artis1 yok



Immunosupresif hastalarin tedavisinde kullanilan antifungal tedavinin uygun sekilde

recetelendirilmesi onerilir

* Hematoloji/onkoloji/solid organ nakli yapan hekimler ile birlikte hareket edilmeli




Bakim merkezlerinde gereksiz antibiyotik kullanimini azaltmak icin uygulamalar

gelistirilmesi onerilir.




SONUC

» Antimikrobiyal diren¢ endise verici boyutta

* Yeni gelistirilen antibiyotiklerin sayisi olduk¢a az

* Antimikrobiyal direng, halk sagligi i¢in onemli bir tehdit
* Enfeksiyon varsa antibiyotik verilmeli

* Kollateral hasar1 azaltabilmek, genis spektrumlu antibiyotiklerin koruyabilmek

icin kullanilan antiyotikler miimkiin oldugu kadar dar spektrumlu olmali



"The microbe always has the last word.”

LOUIS PASTEUR (1822-1885)

Antibiyotikler akilc1 kullanilmal !






