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Antibiyotik direnci

* Antibiyotik direnci bakterilerin hayatta kalma
mucadelesidir.

* Bakteriler de kozmosun bir Gyesidir.

e Butun problem direnc hizinin kabul edilebilir
seviyenin uzerine ¢cikmasidir.



Infeksiyon Kontrolsiizlestirme Komitesi
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Bakterilerde Diren¢c Mekanizmalar!
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Direncin gelisimi ve yayilimi
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Fig. 1. The slippery slope of the pathogenesis of infection in critically ill patients {from
Silvestri L, Lenhart FP, Fox MA (2001) Prevention of intensive care unit infections. Curr
Anaesth Crit Care 12:34-40, with permission)

Rosseneu S, Rios G, Spronk PE, Vansaene JIM. Carriage. In: Vansaene HKF L. Silvestri L, Delacal MA , eds. Infection Control in Intensive Care Unit. Second edition. Springer
Press, Milan, 2005; 24



Antibiotic Use
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Figure 4.2 Reservoirs of AMR bacteria causing human infections
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Schamatic overdew of some of the most important antimecrobial resistant pathogens and the cverlap betwesan the diffarent
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The evolving threat of antimicrobial resistance: options for action. World Health Organization, 2012. (Available at URL:
http://whqlibdoc.who.int/publications/2012/9789241503181_eng.pdf)
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Examples of How Antihiotic Resistance Spreads

George gets
antibiotics and
develops resistant
bacteria in his gut.

George stays at
home and in the
general community.
Spreads resistant

\

bacteria. George gets care at a
/ hospital, nursing home or

\

Resistant germs spread

of healthcare providers.

Patients ¢«

directly to other patients or
indirectly on unclean hands

other inpatient care facility.

Healthcare Facility

/

Resistant bacteria
spread to other
patients from
surfaces within the

go home. ¢ healthcare facility.

Simply using antibiotics creates resistance. These drugs should only be used to treat infections.
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Summary

Background

There are no reliable data on antibiotic use in non-European Union (EU) southern and eastern
European countries and newly independent states. We aimed to collect valid, representative,
comparable data on systemic antimicrobial use in these non-EU countries of the WHO European
region.

Methods

Validated 2011 total national wholesale antibiotic-use data of six southern and eastern European
countries and regions and seven newly independent states were analysed in accordance with the
WHO anatomical therapeutic chemical (ATC)/defined daily doses (DDD) method and expressed in
DDD/1000 inhabitants per day (DID).

Findings
Total (outpatients and hospital care] antibiotic use ranged from 15-3 DID for Armenia to 42-3 DID for
Turkey. Co-amoxiclav was mainly used in Georgia (42-9% of total antibiotic use) and Turkey (30-7%).

Newly independent states used substantial quantities of ampicillin and amoxicillin (up to 55-9% of
total antibiotic use in Azerbaijan). Montenegro and Serbia were the highest consumers of macrolides
(15-8% and 19-5% of total antibiotic use, respectively), mainly azithromycin. Parenteral antibiotic
treatment is common practice: 46-4% of total antibiotic use in Azerbaijan (mainly ampicillin; 5-3 DID)
and 31-1% of total antibiotic use in Tajikistan (mainly ceftriaxone; 4-7 DID).

Interpretation

This study provides publicly available total antibiotic-use data for 13 non-EU countries and areas of
the WHO European region. These data will raise awareness of inappropriate antibiotic use and
stimulate policy makers to develop action plans. The established surveillance system provides a
method to develop quality indicators of antibiotic use and to assess the effect of policy and
regulatory actions.

Funding
Netherlands Ministry of Health, Welfare, and Sport, and EU.



Biyofilm

* Biyofilm, canli veya cansiz bir ylizeye yapisarak kendi
trettikleri polisakkarid bir matriks i¢ine gomiilii halde yasayan
mikroorganizmalarin olusturdugu topluluktur.

 17.YY’da Leewenhoek’in disinden almis oldugu 6rnekte
plaklar i¢inde yasayan mikroorganizmalardan bahsetmesinden
sonra, uzun siire biyofilmin varligindan bahsedilmemistir

 |lk olarak 1976 yilinda Marshal, biyofilmin ¢ok ince bir
ekstraselltler polimer fibril oldugunu ve bakterinin ylizeye
tutunmasinda 6nemli oldugunu bildirmistir.



Biyofilm olusturan bakteriler

« (ida endiistrisinde en yaygin olarak Pseudomonas ve
Staphylococcus tiirleri biyofilm olusturmaktadir.

* Etyiizeylerine baglanabilen bakteriler arasinda ise L.
monocytogenes, Micrococcus spp., Staphylococcus spp.,
Clostridium spp., Bacillus spp., Lactobacillus spp.,
Brochothrix thermosphacta, Salmonella spp., E. coli, Serratia
spp., Pseudomonas spp. ve Acinetobacter spp. sayilabilir .

« Salmonella infantis, Salmonella paratyphi var B Java,
Salmonella typhimurium, Salmonella enteritidis,



Biyofilm Nerelerde Olusur?

« Biyofilm tabakasina su ile temas eden tiim yiizeylerde,
ornegin; endiistriyel veya evsel su sistemlerinde, su ileten
borularda, su aritma, depolama, i1sleme ve dagitim tesislerinde,
sogutma kulelerinde, kagit makinelerinde ve dis linitelerinde

rastlanabilir.

* Hayvancilik isletmelerinde, 6zellikle yetistirme tiretim ve {iriin
isleme {initelerinde, suyun gectigi hemen her yerde biyofilm
olusma riski1 vardir.



* Kiimes ve kuluckahanelerde havalandirma gereclert,
sogutucular, suluklar, su borulari, su depolar1 ve su- hava
temas1 olan her yerde biyofilm olusmaktadir.

 Biyofilmler 6zellikle immiin sistemi baskilanmis hastalarda ve
kalic1 tibbi ara¢ veya kateteri olan hastalarda ciddi
Infeksiyonlara yol acabilmektedir.

» Nazokomiyal infeksiyonlarin yaklasik %65’ inden
mikroorganizmalarin olusturdugu biyofilmlerin sorumlu
oldugu bildirilmektedir.



Biyofilm

Biyofilmler bir mikroorganizma tiirii tarafindan
olusturulabildigi gib1 birden fazla tiirii de yapisinda
barindirabilir

Farkl tiirlerde olusan biyofilmlerde her tiir kendi
mikrokolonisini olusturur

Bu mikrokoloniler birbirlerinden su kanallar1 araciligiyla
ayrilmastir,

Bu su kanallar1 i¢inde devam eden su akis1 besin maddelerinin
ve oksijenin diflizyonunu saglar.



Biyofilmin Olugsum Basamaklari:




Biyofilm

* Herhangi bir sekilde antimikrobiyal ajanlara direncli olmayan
bir mikroorganizma biyofilm olusturunca direncli hale,

biyofilmden ayrildiginda ise tekrar duyarl hale
dontiisebilmektedir

 Biyofilm ortami sadece antibiyotiklere kars1 degil,
dezenfektanlara kars1 da direng¢ gelismesinde rol oynamaktadir.



Biyofilm

* Biyofilm tabakasi icindeki bakteriler sivi ortamda serbest
Ureyen bakterilere gore dezenfektanlara 10-100 kat daha
direnclidir.

* Bu yolla olusan direncin mekanizmasi tam olarak acikliga
kavusmamakla birlikte; glikokaliks bilesimi, hticre disi enzimler,
besin sinirlamasi, dezenfektanin hiicrelere ulasmasinda zorluk
gibi cesitli faktorlerin iliskili oldugu varsayilmaktadir.



Biyofilm

 Biyofilm infeksiyonlar1 ilk donemde genellikle
asemptomatiktir.

« Konake1 direnci diistiigiinde biyofilmden periyodik olarak
kopup ayrilan planktonik (serbest formda) mikroorganizmalar

akut infeksiyona yol acabilir

* Antibiyotigin koruyucu dozlar1 bu mikroorganizmalar1 kontrol
ettigi halde biyofilmi etkilemez



Biyofilm

 Biyofilm hiicrelerinin kendi aralarindaki etkilesimleri
sonucunda genetik yapilarinda degisiklikler goziikmektedir ve
biyofilmler ekstrakromozomal DNA degisimleri i¢in ideal
ortamlar olusturur

* Direng¢ plazmidlerinin aktarilmasi sayesinde genetik yapisi
degisen hiicreler antimikrobiyal ajanlara kars1 daha fazla
diren¢ gelistirmis olur.



Biyofilm olusumunu onleme

 Biyofilm olusumunun kontrolii ve engellenmesinde ilk asama
biyofilm olugsmadan gerekli tedbirlerin alinmasidir.

e Isletmelerde, belirli araliklarda isletmeye uygun ve etkili bir
temizlik 1slemiyle mikroorganizmalarin tutunabilecegi organik
maddeler uzaklastirilmali ve bunu etkili bir dezenfeksiyon
uygulamasi izlemelidir.



Biyofilm olusumunu onleme

e Isletmelerinin biiyiik bir kisminda, temizlik sirasinda
biyofilmin uzaklastirilmasi i¢in ylizeye mekanik kuvvet
uygulanmaktadir.

* Mekanik islemler arasinda yer alan otomatik fir¢a veya yiiksek
basing¢la temizlik yapilmasi, jel temizleyiciler veya diisiik
basin¢la yapilan temizlikten daha etkilidir.



Acinetobacterlerde direnc

mekanizmalari

Tablo. A.baumannii nin sahip oldugfu antibiyotik diveng mekanizmalarn 3213385710

Antibiyotik / Diirenc mekanizmas: Grup /Gen Antibiyotik / Direnc mekanizmasy Grup /Gen
Beta-laktamlar icin Aminoglikozidler icin
Beta-laktamaz Enzimatik yikim
Dogal Asetiltransferaz AAC-2Z2 36
Smuf A/ sik goriilen ampC (ADMC1-7) SAT-2
VEB-1,-2 MNiikleotidiltransferaz ANT-2,-3
PER-1,-2 Fosfotransferaz APH(3")-1, -11-111,-TV
TEM-92 -116 APH(37 )1
SHV-5,-12 Efluks pompas: adeABC
CTX-M-2-3 adeM
Suuf A/ nadir goriilen SCO-1 16s rDMNA metiltransferaz arm.A
Karbapenemaz Kinolonlar icin
Simf I oksasilinaz OXA-51 benzeri DMNA giraz/topoizomeraz gyrA S parC
OXA-23 Efluks pompas: adeABC
OA-24 adeMl
O A-2T abeS
OXA-37 Kloramfenikol icin
OXA-40 Efluks pompas: adeABC
OX A58 beneeeri adel]K
Metallo-beta-laktamaz WVIN crmlA
M craf
SIM abeS
Simf A karbapenemaz GES-11 Trimetoprim/sulfametoksazol icin
[hs membran proteinleri car() Efluks pompasi adeABC
HMP-AB adel]K
33-36 kDa protein Dehidrofolat sentetaz sul-1,-11
43 kDa protein Dehidrofolat reduktaz folA
Efluks pompasi adeABC Makrolitler icin
PBP2 degisimi Efluks pompas: adeM
Tetrasiklinler icin Glisilsiklin icin
tetA, vetB Efluks pompas: adeABC
Efluks pompas: adeABC Polimiksin icin pmrAB
Ribozomal hedef degisimi tethd Rifampisin icim arr-2




Table 1. Multiple mechanisms for antimicrobial resistance in Pseudomonas aeruginosa [3,4]

Resistance mochanisms

AmpC derepression
Memibrane changes

OprD loss
Reduced affinky of topoisomerase LIV

Up-regulations of efflux pumps
MexAB-Opriv

MexCD-OprJ

MexEF-OprH
MexXY-Opriv

Acqured genes

Beta-lactamases
Harrow-specrummolecular class A
Extended-spectrum molecular class A
Molecular class B metallo-enzymes
Aminoglycosile-modifyng enzymes
AAC(3)-1

AAC(3)-Nl

AAC(67)-1

AAC(6")-N1

AAC(2)-I

Affected antipseudononif ageirs

Penicilling, cephems, monobactams
Polymyxing, aminoglycaosides

Carbapenems

Fluoroguinolones

All beta-lacdtams except imipenem

Fluoroguinolones

Some beta-lactams (cefoperazone, cefpirome, cefepime,
meropensm)

Fluoroguinolones, carkapenems

Some bheta-lactams (cefoperazone, cefpirome, cefepime,
meropensm)

Fluoroguinolones, aminoglycosides

Penicilling, cefoperazone
Penicilling, cephems, monobactams
All beta-lacdtams except monobactams

Gentamicin

Gentamicin, tobramycin, netilmicin
Tobramycin, netilmicin, amikacin
Gentamicin, tobramycin, netilmicin
Gentamicin, tobramycin

Rossolini GM, Martengoli E. Treatment and control of severe infections caused by multiresistant Pseudomonas aeruginosa. Clinical Microbiology and Infection
2005;11(S4):17032.
Livermore DM. Multiple mechanisms of antimicrobial resistance in Pseudomonas aeruginosa: our worst nightmare? Clinical Infectious Diseases 2002;34:634-40.



ANTIMICROBIAL AGENTS TO WHICH
ENTEROCOCCI MAY BE RESISTANT

Intrinsic
Resistance

Acquired
Resistance

Penicillins

Cephalosporins

Carbapenems (especially E. faecium)
Aminoglycosides (low level)
Lincosamides (low level)
Co-trimoxazole (in vivo, not in vitro)

Aminoglycosides (high level)
Macrolides

Lincosamides (high level)
Co-trimoxazole (in vitro and in vivo)
Chloramphenicol

p-lactams (high level)
p-lactams (tolerance)
Penicillins (B-lactamase)
Streptogramins

Rifampin

Fusidic acid

Tetracvclines




GLYCOPEPTIDE RESISTANCE IN ENTEROCOCCI

VanA VanB VanC VanD
Phenotype
Vanco MIC (ung/mL) 64 to >1000 4 to 1000 2 to 32 64
Teico MIC (ug/mL) 16 to 512 0.5to 1 0.5to01 4
Expression Inducible Inducible Inducible Inducible
» Chromosome
Location of R genes Plasmids (plasmids) Chromosome ?
Transfer by . . _ _
conjugation
Maobile element Tn 1546 Tn 1547 - ?
Modified target p-Ala-p-Lac o-Ala-o-Lac p-Ala-o-Ser p-Ala-po-Lac
E. faecalis
E. mundtii
E. faecium E. fallinarum
e E. raffinosus E. faecalis E. casseliflavus  E. faecium
E. avium = Imbcim E. flavescens
E. gallinarum
E. durans

E. casseliflavus

Table 3
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Stafilokoklarda Metisilin Direnci




Hastane ve toplum kokenli MRSA

Table 2. Comparison of Nosocomial and Community-Acquired MRSA ">

Nosocomial MRSA Community-Acquired MRSA

Initial reports 1970s 1990s
Type of infection Heterogeneous, Skin and soft tissue
especially
intravenous lines

Transmission route Person-person Person-person
Growth rate in vitro Slow Fast
Resistance

B-Lactams SCC mec |-l SCC mec IV

Other antibiotics Multiply resistant Other antibiotics often active
Virulence factor NIA +/- Panton-Valentine

le ukocidin

Clones Multiple Two major clones

MRSA = methicillin-resistant Staphylococcus aureus



"The microbe always has the last word."

LOUIS PASTEUR (1822-1895)



Prof. Dr. Andreas Voss’ un izniyle...



M. C. Escher, Relativity, 1953
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Sabriniz icin tesekkir ederim...



