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Dr Gokhan AYGUN
IUC- CTF Tibbi Mikrobiyoloji AD



Giris

Felsefe
Yapilabilecekler
Oneriler

Sonug

Sunum




THE NEW YORRER

The Desperate Need for

Antibiotics
By Eben Harvell / London Sl PERBL GS
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Prevalence of antimicrobial use (percentage of patients receiving antimicrobials) in acute
care hospitals, ECDC PPS 2011-2012
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Indications for antimicrobial use in European acute care hospitals, ECDC PPS 2011-2012

Indication

I Surgical prophylaxis

[ Treatment community infection
] Treatment hospital infection
[ Treatment LTCF infection
[ 1 Medical prophylaxis

I Other
[ Unknown indication/Unknown

5ot

Surgical
prophylaxis
== 1 dose

| [=1 day

— =1 day




Cerrahpasa Tip Fakiiltesi, I¢
Hastaliklari ABD’nda Antibiyotik
Kullanimi

°* 1993 yilina ait ilk 1000 dosya
* Yatis suresince antibiyotik kullanimi : %19

° Antibiyotik kullanan olgularin %25’inde ates
ve lokositoza rastlanmamistir.

* Kultur-Antibiyogram istenme orani : %42.2

* Antibiyotik endikasyonu : %55



Antibiyotik direncinin bedeli
°* Maliyet artisi
* Hastanede daha uzun sure kalis

°* Artmis mortalite

Clinical Infectious Diseases 206 42:582-9

The Relationship between Antimicrobial Resistance
and Patient Outcomes: Mortality, Length of Hospital
Stay, and Health Care Costs

Sara E. Cosgrove
Division of Infectious Dissases, The Johns Hopkins Meadical Institutions, Baltimore, BMaryland




Sorun mikroorganizma ve
mortalite artisi

Mortalite artisi =Uygunsuz antibiyotik
* Daha az etkili secenekler
** Daha toksik ilaclar
***UJygun olmayan dozlar ( <MIK)
**** Gecikerek baslanmasi
***** Daha kotu hastalar

BAKTERILER DAHA VIRULAN DEGIL !???



Journal of Hospital Infection 98 (2018) 260263

Available online at www.sciencedirect.com
Journal of Hospital Infection

journal hemepage: www.elsevier.com/locate/jhin

Rapid emergence of colistin resistance and its impact
on fatality among healthcare-associated infections

M. Aydin®=, O. Ergoniil®, A. Azap€, H. Bilgin9, G. Aydin ¢, S.A. Cavus’,
Y.Z. Demiroglu g H.E.__Al1§kan " 0. Memikoglu <, R Menek:;e S. Kaya’,
N.A. Demir¥, I. Karaoglan', S. Basaran™, C. Hatlpoglu“ S. Erdlnc; ,

E. Yilmaz® A Tumturkp Y. TezerP, H. Demlrka}.naq §E Cakar",

S. Keske ", S Tekm , C. Yardlma (; Karakoc®, P. Ergen", O. Azapq

L. Mulaz1moglu 0. Urallk F. CanV, H. Akalin°, Turkish Society of Clinical
Microbiology and Infectlous Dlseases Healthcare—related Infections Study
Group, Turkey

SUMMARY

This article describes the emergence of resistance and predictors of fatality for 1556 cases
of healthcare-associated Gram-negative bloodstream infection in 2014 and 2015. The
colistin resistance rate in Klebsiella pneumoniae was 16.1%, compared with 6% in 2013. In

I-variate analyﬂls the minimum inhibitory concentr atmns for carbapenems [Dd SId
(OR) 1.02, 95% confidente interval (Cl) 1 {]1—1 [14 P=0. {}DE] and calmtm {DR 1.1, 95% CI




Antibiyotik Direncinin Bedell

Cell

REVIEWS

AnNntibiotic-Resistance Genes
N VWaste \Water

Antti Karkman, 23 Thi Thuy Do,*
Marko P.J. Virta™™

Selection and Transfer of Antibiotic Resistance in Waste Water

Growth

S: Sensitive bacteria
R: Resistant bacteria

e [Aobile genatic element
= Resistance gene for A
esistance gene for B
Resistance gene for C
Resistance gene for D

Trends in Microbiclogy



Antibiotik direnci-felsefe

Antibiyotik baskisi direncli
mikroorganizmalari secer !

Direncli bakteriler virulans ve «fithess»
ozelliklerinden kaybeder ?

Antibiyotik kullanimi sonlaninca duyarli
bakteriler yeniden baskin hale gelir,
direncliler ortadan kalkar ?

Antibiyotik kullanimi azalinca o antibiyotige
direnc azalir ?



Antibiotik kullanimi ve direng ?

Antibiotic-resistant Antibiotic
organism .\ C-;:uniL.ga'ion

a I ' b 20, . ) § - Transformation
/ ) N , & por o

Transduction
)

Population of bacteria In the presence of an The resistant strain Mutation

with a subset of antibiotic- antibiotic, susceptible strains ~ proliferates and may be
resistant organisms. are killed; the resistant capable of causing a new
strain survives. infection.

iqure 2: Effect of selective antibiotic pressure in bacteria.




Antibiotic resistance and its cost:
IS it possible to reverse resistance?

DanI. Andersson* and Diarmaid Hughes?

Abstract | Most antibiotic resistance mechanisms are associated with a fitness cost that

is typically observed as a reduced bacterial growth rate. The magnitude of this cost is

the main biological parameter that influences the rate of development of resistance, the
stability of the resistance and the rate at which the resistance might decrease if antibiotic
use were reduced. These findings suggest that the fitness costs of resistance will allow
susceptible bacteria to outcompete resistant bacteria if the selective pressure from
antibiotics is reduced. Unfortunately, the available data suggest that the rate of reversibility
will be slow at the community level. Here, we review the factors that influence the fitness
costs of antibiotic resistance, the weays by which bacteria can reduce these costs and the

possibility of exploiting them.

Table 1 | The biclogical cost of antibiotic rezistance conferred by chromozomal mutations

Bacteria

Salmonella enterica
subsp. enterica serovar
Typhimurium

Escherichia coli

Campylobacter jejuni
Mycobacterium
tuberculosis
Mycobacterium bovis
Mycobacterium smegmatis

Staphylococcus aureus

Resistance
Streptomycin
Rifampicin
Nalidixic acid
Ciprofloxacin
Fusidic acid
Mupirecin
Actinonin
Streptomycin
Norfloxacin
Rifampicin
Fosfomycin
Ciprofloxacin
Isoniazid
Rifampicin
Isoniazid
Streptomycin
Fusidic acid
Rifampicin
Mupiricin
Methicillin

Vancomycin

Cost*
Variable
Variable
Yes

Yes
Variable
Yes

Yes
Variable
Variable
Variable
Yes
Variable

Variable
Variable
Variable
No
Yes
Variable

H W B

Direnc¢-Mikroorganizma kinetig

Assay system

Mice and in vitro

Mice and in vitro

Mice and in vitro
Chickens and in vitro
Mice and in vitro

Mice, nematodes and in vitro
Mice, nematodes and in vitro
In vitro

Mice and in vitro

In vitro

Urine and in vitro
Chickens

Mice

Macrophages and in vitro
Mice

In vitro

Rats and in vitro

Biofilms and in vitro

Mice and in vitro

In vitro

In vitro

Refs
20318801
20,40

29

124
40-42.02
125

96

126.127
58

46

128

34

7300
26,129,130
72

30
30,131,132
45,47.133
33134

32

57

www.nature.com/reviews/micro
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Antimicrobial Resistance of Hypervirulent Klebsiella pneumoniae:
Epidemiology, Hypervirulence-Associated Determinants, and Resistance
Mechanisms

Chang-Ro Lee, T Jung Hun Lee, 1'T Kwang Seung Park, T Jeong Ho Jeon,! Young Bae Kim,2 Chang-Jun Cha 3
Byeong Chul Jenng.' and Sang Hee Lee!”

Author information = Aricle notes = Copyright and License information

Thig article has been cited by other arficles in PMC. =
8
17
Abstract
5
Klebsiella prieumoniae 1s one of the most clinically reles 18
responsible for community-acquired and nosocomaial inf 2

infections, bacteremias, and liver abscesses. Since the m

- Endemic spread of hvKP

associated with the hvpermucoviscosity phenotype, has ¢ Bl sporacic spread of huKP
- - - . - - . . [_\ hvKP recorded
responsible for sertous disseminated infections, such as |

endophthalmitis, in a generally vounger and healthier po
were primarily found in East Asia and now are increasin

hypervirulent K. preumorniae 1solates are antibiotic-susceptible, some 1solates with combined virulence and
resistance, such as the carbapenem-resistant hypervirulent K. pneumoniae 1solates, are increasingly being
detected. The combination of multidrug resistance and enhanced virulence has the potential to cause the

next clinical crisis. To better understand the basic biology of hypervirulent K. preumoniae, this review will
3 =- - <
provide a summarization and discussion focused on epidemiology, hypervirulence-associated factors, and

antibiotic resistance mechanisms of such hypervirulent strains. Epidemiological analysis of recent clinical



Kontamine 8¢ Kontamine 8C | Kolomze SC | Havayoluyla AB
elleriyle hastadan | elleriyle cevreden hastaya hulagma haskisiyla
hastaya hulasma | hastaya hulasma hulasma endojen

secilme
MRSA +H +/+H Y
VRE +++ ++ - - ++
GSBL (- n n - I Qe
IMP-R - + ¥ - FH
P.aeruginosa
IMP-R +H FH - - ++
A.baumannii

Jarvis WR. Hospital Infection 2007




Hastane Infeksiyonu Dinamigi

Overview of common routes of transmission of
health care-associated pathogens and potential

environmental disinfection strategies.
[Adapted from Donskey, 2013]

Known
Infection
or Colonization

Unidentified
Carrier

CJ. Donskey / American Journal of Infection Control 41 (2013) S2-S19
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Antibiotic Usage and Risk of Colonization and Infection with

Antibiotic-Resistant Bacteria: a Hospital
Population-Based Study’

Evelina 'I'am;j.n:-nclll " Gaha DL —“'Lllh\l:_ll\ Mana Adnana C ut.jldu Elisabetta Manteng ull Teresa ‘-;p.mu
Angelo Pan,” Giampaolo C nm Anna Radice,” Lucia Stolzuoli,” ‘-;plmlln Antmori,” I~r111m Paradisi,”
Giampiero Carosi,” Roberto Bernab .I_'\- ssimo Antonelli,’ Ulm anni Fadda,'

Gian Maria Rossolini,” and Roberto Cauda'

12 ay cok-merkezli, kohort
MRSA, VRE, CR-PA

Burun, rektal kolonizasyon
Etkenlerle klonal iliski (PFGE)

Kolonizasyon ?
Kolonizasyonda AB rolu, riskler
Kolonizasyon- etken ?
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Antibiotic Usage and Risk of Colonization and Infection with

Antibiotic-Resistant Bacteria: a Hospital
Population-Based Study’
Evelina Taccone 11i,'* G 1u|11DL Angelis.' Marna Adriana [umldu Elisabetta Manteng, ull Teresa ‘-;p.mu
Angelo Pan,” Giz ampaolo C nm Anna Radice.” Luc |1 Stolzuoli,” ‘-;plmlh Antmori, I~r111m Paradisi,”

Giampiero Carosi,” Roberto Bernabei, "A-ld ssimo Antonelli,’ L siovanni Fadda,'
Gian Maria Rossolini,” and Roberto Cauda'

* 864 olgu
* Kolonizasyon MRSA %3, VRE %2, CR-PA %1

°* 1000 AB gunu basina direncli bakteri kazanimi:
Karbapenem 14, Glikopeptid 9, Sef-kinolon 6

°* 30 gun icinde inf. gelisme orani : % 9
* Risk Faktorleri :

Karbapenem kullanmak
> 70 yas, HIV
> 16 gun hastane kaligi



j, PLOS | ONE

RESEARCH ARTICLE

The impact of antibiotic use on transmission
of resistant bacteria in hospitals: Insights from
an agent-based model

Jonatan Almagor'2*, Elizabeth Temkin®, ltzhak Benenson', Noga Fallach?,
Yehuda Carmeli®®, on behalf of the DRIVE-AB consortium?

Antibiyotik kullanimi iki sekilde direncli
bakteri kazanimini kolaylastirir !

1- Direncli bakterileri secerek bu kisilerin
bulastiriciligini arttirir !

* 3.5-5.3 kat

** Antibiyotik kullanmayan kolonize hastada oda
kontaminasyonu % 80 daha az

2-Normal florayi1 bozarak direncli bakterilerin
yerlesimini kolaylastirir !

*2-9 kat (AB ve etkene gore degisen oranlarda)



@ PLOS | one

RESEARCH ARTICLE

The impact of antibiotic use on transmission
of resistant bacteria in hospitals: Insights from
an agent-based model

Jonatan Almagor'-?*, Elizabeth Temkin?, Itzhak Benenson', Noga Fallach?,
Yehuda Carmeli?, on behalf of the DRIVE-AB consortium?

Table 2. Baseline transmission probabilities, by ARB strain.

Transmission probabilities ARB-L ARB-H Values cited in the literature Source
py—Contamination of a HCW from a colonized patient, per contact 5% 10% 6%-20% [39—44]
pe—Transmission from a contaminated HOW o a susceplible patient, per conlact 2.5% 5% 6%-20% [23, 39-41]
a-Transmission from a colonized patient to a susceptible adjacent patient, per day 0.5% 1% 1%-3% [45-47

httpsy/doi.org 1001371 journal. pone 0197111 1002
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Percent of admitted patients treated with antibiotics



Tedavide secenekler ve direng

KAR | TZP | SEF | Kolistin | Tigesiklin
Antips + ++ + ++ -
Anti Ab ++ - + ++ ++
ESBL +++ | +?7 | +7? +++ +++
IBL +4+ - + ++ | +4+
Total +++ | o[+ | +++ +7? +/-?
Dirence

etki




Ne yapalim ?

* ANTIMIKROBIYAL YONETIM
Antibiyotiklerin en etkin sekilde
kullanilmasini saglamak

Direnc¢c konusundaki alt basliklar:
* Antibiyotik kullanimini azalt !

* Direncli bakterilerin yayilimini onle !
* Direncli bekteri dinamigini daha iyi anla!
°* Direnc genlerini ortadan kaldir! (gelecek?)



Hastane Antibiyotik YOnetim
Programinin Temel Ogeleri

* Yonetici kararlihgi
» Hesap verebilirlik

« Antibiyotik bilgisi

— Core Elements
("4} OF Hospital Antibiotic

Stewardship Programs * Eylemde bulunma

* Direng¢ egilimlerinin izlenmesi

* Bildirimde bulunma

* Egitim verme

B0 ML TURK KUNK MIKROBIYOLDJ VE




Akilci antibiyotik tedavisi?

°* Antibiyotik verme !!!

*Riskleri ortadan kaldirmaya calis !

**Infeksiyon disi olasiliklar hatirla
***Kolonizasyonu tedavi etme
**** Koruyucu onlemler (ASI,...)

Uygun ampirik tedavi !
Tedavi surecini etkin hale getir (Doz, FK/FD)
Antibiyotikleri —=zamaninda- kes !

Laboratuvar verilerini dikkatle izle |



Sorun mikroorganizmalar icin risk

* Kotu Hastaliklar

* Invaziv Girisimler

* Unitede sorun mikroorganizma varhgi
 YBU

* ANTIBIYOTIK

°* Baska kurumilar!



Riskleri ortadan kaldiralim !

Invaziv girisimleri ortadan kaldir
YBU’nden gikar

YBU yatislarinda endikasyon !
Personeli yeterli uniteler



Antibiyotik verme !

Bir test yapalim ve bakteriyel infeksiyon

olasiligini diglayalim !

Prokalsitonin ??27?
Molekuler testler ?

Belki gelecekte

V»;-;‘f kﬁmﬁ AT

mwmﬂ'ﬂy




Ampirik tedavi !

“Kultur’lu bir dayanagi olan
Tamamen lokal verilere dayanan
Riskleri dikkate alan

Dinamik

Siki igbirligi icinde uygulanan
“Erken® baslanan tedavi

uygun ampirik tedavidir!!



Uygunsuz Antibiyotik Kullanimi

707
60 -
50 1
40 -
30 1
20 1

10 -

37

42

(Mortalite)

28,4

[JUygun

B Uygunsuz

Valles Leibovici Kollef Ibrahim

Leibovici L, et al. J Intern Med 1998;244:379-386
Ibrahim EH, et al, Chest 2000;118:146-155
Valles J, et al. Chest 2003;123:1615-1624

Kollef M, et al. Chest 1999;115:462-74



Ampirik tedavi-Rehberler
Bilimsel verilerle kurgulanan
Tamamen lokal verilerle olusturulan
Dinamik

Siki igbirligi icinde olusturulan



De-eskelasyon

Baslanan tedaviyi klinik ve laboratuvar
verileri ile yeniden duzenlemek. .

Rasyonalize etmek

Spektrumu daraltmak-geniglet'rﬂerl»"(

Hizh tani testleri ile de-eskelasyon ?




Reducing Antibiotic Use in the ICU:
A Time-Based Approach to Rational
Antimicrobial Use

P. O. Depuydt, L. De Bus, and J. J. De Waele

Day O - Initiation of therapy
« Restrictive empirical therapy tailored to the patient
- Withhold antibiotic therapy when infection likelihood is low

« Careful documentation in patient chart

Day 1 - Early reevaluation
« Identify non-infectious causes and discontinue antibiotics in

absence of infection
« Early microbiology tests to fine-tune therapy

Day 3 - Microbiological turnaround
« Confirm susceptibility to antibiotics
« Deescalate when data available

From Day 5 onwards - End of therapy
- Limit treatment duration to 5-7 days for most infections
+ Use biomarkers to guide therapy

Opportunities for stewardship during antibiotic decision-making in the ICU
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Virulans
Toksinler

Mikroorganizma

Farmskodinamik
Inhibitor etki (MIK)
Bakterisid etki (MBC)

Konsantrasyona bagh
Zamana bagh
Post antibiyvotik etki (PAE)
Post antibivotik sub-MIK etki (PA-SME)

Mutant &nlevici konsantrasyon (MOK)




Farmakoloji/Klinik Eczaci ve
Antibiyotik Kullanimi

Antibiyotik duzeyleri (AG, Van,...)
llag dozlarinin diizenlenmesi

llac etkilesimleri

Farmakovijilans

Karmasik hastalarda tedavi
(HIV, YBU, kemoterapi,...)

Kisiye ozel tedavi ?



Antimikrobiyal tedaviyi kes(ebil) !!!

* Odak kontrolu !!!
* Rehberler
* Prokalsitonin rehberligi

°* VAP (7 gun!)
* Karin ici sepsis (1-5 gun)



Mikrobiyoloji Laboratuvari
Kultur kulturu olusturmak
Kulturlerin dogru alinmasini saglamak
Kontaminasyonlari izlemek-duzeltmek

Uygun iletisim ortami yaratmak (LIS)



Mikrobiyoloji Laboratuvari

Acil Gram !

Molekuler hizh tani

Hizli cins duzeyinde tanim

Standart antibiotik duyarliligi

Enterobacter cloacae



Mikrobiyoloji Laboratuvari
* Kumulatif antibiyogram !!!
Servis/ornek bazinda

Lokal verileri olusturarak

* Kisith /lyorumlu antibiyogram



Antibiyotikleri izle

°* Antibiyotik surveyansi !

* Sadece saymak (DDD,...) disinda bu
verileri izlemek ve yorumlamak.



Antibiyotik kullanimi-Hemsireler

Hasta ile en ¢cok temas edenler

Saglik Hizmetinin tum asamalarinda yer
alirlar

Saglik hizmeti iletisiminin merkezindeler
Kurum kulturune en sahip calisanlar

Hastane disinda toplumdaki saglik hizmeti
sunumunda da (bakim evi, terminal bakim,
evde bakim,...) yer alirlar

Clinical Infectious Diseases —
LAY .

CLINICAL PRACTICE: Ellie J. C. Goldstein, Section Editor

The Critical Role of the Staff Nurse in Antimicrobial
Stewardship—Unrecognized, but Already There

Richard N. Olans,” Rita D. Olans,” and Alfred DeMaria Jr*




Hastalari dahil eden bir yaklagsim

Anitibrotic resistance occurs wihen bactreria
change fo profect themselves from an antibiotic.

The more we use antibiofics, the more chance
bacteria have fo become resistant fo them.

What health

professionals can do:

5 Edwioe
O TIETSes
= withourt

washing)



Oneriler !

List of abbreviations

1.  Introduction

2.  Antibiotic policy

3. Surveillance of antimicrobial resistance

4. Cumulative antibiogram

5. Development of standard treatment guidelines

6. Strategies for promoting rational antibiotic prescribing

7. A model standard treatment guideline
for community-acquired pneumonia at the hospital level

8. Antimicrobial stewardship
9.  Further reading

Annexes
1. Contributors

2.  Technical resources

42

43



Oneriler!

* Cerrahi Profilaksi ilk adim olarak uygun
hedef olabilir !

Cerrahi Profilaksi Nokta Prevalans Cahismasi (03-04 Nisan 2017) Sonuc¢ Raporu

HASTANE % 48,25 %452,8 2015 TARIHLI CTF CERRAHI PROFILAKSI PROTOKOLU SONRASI
GENELI CERRAHI PROFILAKSI UYUMU;
ORTOPEDI, UROLOJI, K. DOGUM, COCUK CERRAHISI VE KBB'DE
ARTMISTIR

GOGUS CERRAHISE, NRS, GENEL CERRAHI, PRC VE GOZ KLINIGINDE
AZALMISTIR

UYGUNLUK 2011'E GORE TOPLAMDA %¢4,5 ARTMISTIR




< Cochrane
€ Library

Cochrane Database of Systematic Reviews

Interventions to improve antibiotic prescribing practices for
hospital inpatients (Review)

Davey P, Marwick CA, Scott CL, Charani E, McNeil K, Brown E, Gould IM, Ramsay CR, Michie S

Authors’ conclusions

We found highrcertﬂinw evidence that interventions are effective in increasing compliance with antibiotic policy and reducing duration
of antibiotic treatment. Lower use of antibiotics probably does not increase mortality and likely reduces length of stay. Additional trials

comparing antibiotic stewardship with no intervention are unlikely to change our conclusions. Enablement consistently increased the
effect of interventions, including those with a restrictive component. Although feedback further increased intervention effect, it was
used in only a minority of enabling interventions. Interventions were successful in safely reducing unnecessary antibiotic use in hospitals,
despite the fact that the majority did not use the most effective behaviour change techniques. Consequently, effective dissemination
of our findings could have considerable health service and policy impact. Future research should instead focus on targeting treatment
and assessing other measures of patient safety, assess different stewardship interventions, and explore the barriers and facilitators to
implementation. More research is required on unintended consequences of restrictive interventions.



Sorunlu mikroorganizmalarla
mucadele

Hastane enfeksiyonlari kisir dongusunu nasil

kiracagiz? 5

Yeni antibiyotiklerle direnc¢ sorununun tistesinden gelmek miimkiin degil

T

Basarili Enfeksiyon Kontrol Programlar
El Hijyeni
Standart Onlemler ve izolasyonlar
Enfeksiyon Kontrol Kilavuzlarn
Kontrollii Antibiyotik Kullanim



Hastane Infeksiyonlari ile
mucadele...




SONUC

Etkin AMY uygulamalari

Antibiyotik tedavileri konusunda genis
kapsamli bir yaklasim (hasta, hemsire,
farmakolog/ klinik eczaci,...)

Direnc¢ kinetigini daha iyi anlamak!



SONUC

* lyi hastane hastane infeksiyonlarini dnlemek igin
en ¢cok ugrasan hastanedir

* lyi saglk sistemi 6nleyici yaklagimlari en
oncelikli olarak goren, onlemek icin yapilanlara
katki saglayan sistemdir.

* Infeksiyon Hastaliklari Uzmanlari ve diger
branslarin “Tedavi” yerine “Onleyici” bir bakis
acisina yogunlasmalarina ihtiyac vardir.



MUCADELE ELIMIZDEDIR

SORUN BAKTERILERLE




