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ANTIBIOTIC RESISTANCE THREATS
IN THE UNITED STATES
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B Carbapenem-resistant Acnetobacter

B Candida aurs (. suns)
B Clostrdiides difficile (C. difficils)

B Carbapanem-resistant Enferobactaniacasa (CAE)

B Drug-reststant Naisserm gonarmhosss (N, gonomhosag)

Ciddi tehtidler

B Drug-ressstant Campyiobacter

B Druirasistant Candida

¥ Evtended-spactrum bata-actamasa (E3BL-producing Entarobactariacess
B Vancomyrin-resistant Entarococei (VRE)

B Multidrug-asistant Pscudomaonas aerupinasa (P ssnuginza)
B Drugerasistant nontyphoidal Saimonafia

¥ Crug-resistant Salmonalls sarotypa Typhi

B Drug-resstant Shigall

B Methicalin-resistant Stapfhylococcus aureus (MRSA)

¥ Crug-mesistant Strepfococcus preumonize (3 praumonias)
B Crug-resistant Tubarculosss (TE)

Diger tentidler

B Erythromycin-rasistant group & Streptococcus
I Clindamycin-rasistant group B Streptococcus

0 Azole-resistant Aspergilus fumigatus (4 fumigatus)
N Drug-rasistant Mycoplasma genitafium (M genitalium)
N Drug-resistant Sordetalls partussrs (B pertussis)
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Antimicrobial group/agent or specific resistance mechanism

Aminopenicillins
Third-generation cephalosporins
Carbapenems

Fluoroquinclones
Aminoglycosides
Third-generation cephalosporing
Carbapenems

Fluoroquinolones
Aminoglycosides
Piperacillin-tazobactam
Ceftazidime

Carbapenems

Fluorogquinolones

Aminoglycosides

Carbapenems

Fluoroquinciones

Aminogiycosides

MRSA

Fluoroquinolones

Rifampicin

Penicillins

Third-generation cephalosparins
Fluoroquinolones

Macrolides

High-level aminoglycoside resistance
Aminopenicillins

High-level ammoglycoside resistance

Vancomycin

Antimicrobial resistance
surveillance in Europe
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Antimicrobial agent(s)

Ampicillin or amaxicillin

Celataxime, ceftriaxone or ceftazidime
Imipenem or meropenem
Ciprafloxacin, levofloxacin or ofloxacin
Gentamicin or tobramycin

Cefotaxime, ceftriaxone or ceftazidime
Imipenem or meropenem

Ciproftoxacin, levofloxacin or ofloxacin
Gentamicin or tobramycin
Piperacillin-tazobactam

Ceftazidime

Imipenem or meropenem

Ciprofloxacin or levofloxatin
Tobramycin

Imipenem or meropenem

Ciprafloxacin ot levollaxatin

Gentamicin or tobramycin

Cefoxitin or axaciliin®

Ciprofloxacin, levofloxacin or ofloxacin®
Rifampicin

Penicillin or oxatillin

Cefotaxime ar ceftriaxone

Levofloxacin or moxifloxacin

Azithromycin, clarithromycin of erythromycin
Gentamicin

Amgpicillin or amaxicillin

Gentamidin

Vantomycin
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Tirkiye SHIE Etken Dagilimi-2022

Tiim

Mikroorganizmalar Enfeksiyonlar Padmoni | vip vio USE KI-IYE KDE SKi-KDE CAE
Navi Y Saw S Nay Y Savi % Savi e Sayt ) Naw Y Sayt % SNava Y
Gram pozitif koklar 6678 | 124 | 117 | 4.2 | 222 | 2.6 33 3.0 [ 133 ] 83 | 564 | 7.8 | 1563 [ 20.0 | 2753 | 164 | 706 | 21.2
S. aureus 1658 il 91 33 | 164 | 19 | 40 23 9 0.6 35 05 | 440 | 5.6 | 449 27 | 266 | 8.0
Koagiilaz negatif ‘ a ; ; 2 a
stafilokoklar 1678 3.1 8 0.3 14 0.2 4 0.2 2 0.1 9 0.1 339 45 920 5.5 209 6.3
Enterococcus spp 3167 3.9 8 0.3 20 0.2 4 02 |12 75 | 312 7.0 | 739 94 | 1345 | 80 | 215 | 64
Streptococeus spp 13 0.2 10 | 04 19 | 0.2 - 0.2 | 0.1 5 0.1 30 | 04 25 0.1 14 04
Diger eram (1) koklar 44 0.1 0 0.0 5 0.1 | (0.1 0 0.0 3 0.0 13 02 14 0.1 2 0.1
Gram (-) koklar 2 0.0 ) 0.0 () 0.0 {) 0.0 () 0.0 () 0.0 1 0.0 1 0.0 () 0.0
ram (+ asille \ N S | | | | ). ()
Enterobacterales 16951 | 314 | 895 [ 32.1 | 2319 | 27.1 | 461 | 26.4 | 845 | 52.5 | 3472 | 48.3 [ 2058 | 26.3 | 4340 | 25.8 | 1225 | 36.7
Citrobacter spp 86 0.2 7 0.3 7 0.1 2 0.1 5 0.3 11 0.2 14 02 17 0.1 15 04
Enterobucter spp 1025 19 [ 63 23 | 130 | 15 13 09 | 3% 24 | IR6 | 26 | 123 ] 16 | 254 1.5 120 | 3.6
Escherichia coli 3197 59 | 103 [ 3.7 | 18| 22 | 33 19 [ 313 | 195 | 1004 140 | 404 | 52 | 457 27 | 445 | 133
Klebsiella spp 208 | 668 | 24.0 | 1820 21.3 | 378 | 21.6 | 445 | 27.7 | 2013 | 2R.0 | 1341 | 17.1 19.0 | 336 | 16.1
Proteus spp 3 1.1 24 | 09 | & 1.0 18 10| 29 1.8 | 167 | 23 40 | 03 0.8 46 14
Serratia spp 548 1.0 | 28 10 | 68 | 08 11 (L6 10 ] 06 26 | 04 | 112 ] 14 | 226 1.3 30 0.9
Diger : 5 5
Palicobkeleraletter 240 04 2 0.1 23 0.3 4 0.2 5 03 | 65 09 | 24 | 03 62 04 33 1.0
i):t.crﬂ:r WARRRRITET T 29521 | 50.9 [ 1699 | 61.0 | 5894 [ 68.9 | 1218 | 69.8 | 626 | 38.9 | 3061 | 42.6 | 3524 | 45.0 | 7642 | 454 | 1346 | 403
Acinetobacter spp 12793 | 23.7 | 809 | 29.0 | 2068 | 347 | 694 | 39.7 | 263 | 164 | 1086 1501 | 1705 | 21.8 | 3623 | 215 | 335 | 160
Pseadomonas spp 13785 | 255 | 809 | 29.0 | 2656 | 31.0 | 494 | 283 [ 358 | 223 | 1954 | 27.2 | 1692 | 21.6 | 3696 | 22.0 | 791 | 237
Stenotrophomonas spp (83 13 ] 58 | 2 | 193 | 23 | 24 1.4 4 0.2 12 ] 02 | 82 1.0 | 251 3 13 04
Burkholderia spp 93 0.2 | 0.0 15 02 4 02 | 0.1 3 0.0 16 02 41 .2 3 0.1
Haemophilus spp 20 0.0 11 04 3 0.1 0 0.0 0 0.0 0 0.0 1 0.0 | 0.0 0 0.0
Diger non-fermantatif 147 0.3 1] 04 57 0.7 2 0.1 0 0.0 6 0.1 28 n4 30 0.2 4 0.1
| gram negatif basiller
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Klebsiella pneumoniae SHI KDI Direng Dagilimi

Mukozal bariyer hasarl-
laboratuvar tarafindan

Laboratuar tarafindan
dogrulanmis kan dolagimu
enfeksiyonu

Santral kateter iliskili kan

dogrulannus kan dolasim dolasimi enfeksiyonu loplam

Antibiyotik enfeksiyonu

Direnli | Toptam | """ | pirenci DIrencll Y pivencti | Toptam | """ | Direncli Do
Amikasin 1073
Amoksisilin- 16 a2 818 604 %01 77.0 006 | 2160 87.0 2636 104 5.0
SE—TSETWT BT EI Y

Gentamisin 13 37 37.8 480 988 48.6 1246 | 2418 51.5 1740 3443 30.5

H ) 4 3

6 | 17 | 383 152 | 488 31 536 1450 | 383 714 1955 | 365

, 15 16 93.8 337 472 714 1061 1278 $3.0 1413 1766 0
Meropenem 29 44 63.9 344 1030 2.8 1773 | 2637 67.2 2346 | 3711 63.2
Netimisin 8 p74 E s
Piperasilin-tazohaktam 33 45 73.3 797 1070 74.5 2167 2591 83.6 2997 3706 80.9
Sefepim 33 31 854 792 967 81.9 2065 | 2438 888 | 2992 | 3446 86.8
Sefoksitin 7 9 778 27 390 70.8 771 1007 76.6 1054 1406 75.0
Sefotaksim 3 9 66.7 126 167 754 50 414 84.5 482 590 81.7
Seftazidim 2 38 84.2 866 1063 81.5 2301 2613 88.1 3199 3714 86.1
Seftriakson 34 42 81.0 731 899 81.3 1905 | 2159 $8.2 2670 | 3100 86.1
Siprofloksasin 40 44 90.9 710 1020 69.6 2027 | 2536 79.9 2777 3600 77.1
Tobramisin 2 2 100.0 84 105 80.0 244 301 81.1 330 408 $0.9
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 Cok ilac direncli-CID (Multidrug-resistant MDR) “ 0.
v = 3 antibiyotik sinifinda en az birer ajana direncli S
* Genislemis direncli (Extensively drug resistant-XDR)
v’ <2 antibiyotik sinifinda birer ajan disindakilere direng
 Tam ilag direncli-TID (Pandrug-resistant (PDR)

> Clin Microbiol Infect. 2012 Mar; 18(3):268-81. doi: 10.1T1T11/j.1469-0691.2011.03570.x.

v Tum lisansl antibiyotiklere
Multidrug—resistant, extensively drug—resistant and
randrug resistant bacteria: an intermational expert
rroposal for interirm standard definitions for

acqguired resistance

Noer-Suaceptibbily 1o ol iowst ore agent in o or move wrtim oo caleguies

A-P Magiorakos ', A Srinivasan., R B Carey., ¥ Carmeli, M E Falagas,. € G Giske, S Harbarth, J F Hindler,
G Kahlmeter, B Olsson-Liljequist, D L Paterson. L B Rice, J Stelling. M J Struelens, A Vatopoulos,

J T Weber, D L Monnet

esitance (DTR)

Comems Ests svailable a1 ScianceDirect

Clinical Microbiology and Infection MICROBICLOGY
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journal homepage: - www. clinlcalmicroblolo gy ane

Guidelines

« Tum beta-laktamlar (karbapenemler dahil)

L]
n
. BLI kom bl nasyon Iar (ESCMID) guidelines for the treatment of infections caused by
- multidrug-resistant Gram-negative bacilli (endorsed by European
* Florokinolonlar

society of intensive care medicine)




Direncli Bakterilerin Nozokomiyal Bulas Yollari

-

=
k : Dus
. basliklari

e
2 e
s

Tibbi aletler

[~

Onceki
yatiglar

Saglk
calisanlari elleri




Organ Nakli Sonrasi Enfeksiyon Zaman Cizelgesi

0-30 giin 30-180 giin 180 giin ve sonrasi

Patojen | Cerrahi komplikasyonlar, Iyatrojenik immunsiipresyon | Toplum kaynakli patojenler,
nozokomiyal infeksiyonlar, etkisi, yuksek firsatg: immussiipresif tedavi
pretransplant kolonizasyonlar, infeksiyon riski yogunlugu. rejeksiyon durumu
donor-kaynakli infeksiyonlar, hayat boyu firsatgi infeksiyon
firsatci infeksiyvon riski digil siklig1

Gram-negatif ve pozitif Nokardiya, tiberkiloz, Streptokoklar, Legionella,
bakteriler (goklu ilag direngli tiberkiiloz digt mikobakteri, Listeria nozokomiyal

suglar dahil) Clostridioides nozokomiyal gram- bakteriler, hospitalizasyonda
difficile, pretransplant negatif’pozitif bakter: bakteriyel firstag: infeksyonlar

kolonizasyon (Burkholderia riski goziilmez
Mantar andida, Aspegillus kistik fibroz | Kifler (Aspergillus, Kriptokok, enfdemik
diginda yaygin degildir mukormikoz), Kandida, mikozlar, invazif kif

Prnewmocystis daha az yaygin | infefksiyonlan, Profilaksi
almiyorsa Pneumocystis,

toksoplazmozis
Viris Solunum virisleri, herpesvirisler | Herpesvirisler (CMV), BK Kronik viral infeksiyonlarin
rutin antiviral profilaksi iel viris, solunum virasleri reaktivasyonu, EBV, solunum
ginimizde yaygin degildir viriisleri, noroviris, JC virds
Diger Dondr kaynakli Profilaksi rejimi ve endemik T hicre baskilayici tedaviler,
bakteri/mantar/viras patojenler (leishmanasis, rejeksiyon tedavileri firsatg:
Chagas hastalig:, infeksiyon riskini artirir.

gastrointestinal parazitler

*Fishman JA. Infection in Organ Transplantation.American Journal of Transplantation 2017

*Singh N, Haidar G, Limaye PA. Infections in solid organ recipients. In: Bennett JE, Dolin R. 2020:



Nakil tipine gore en sik saptanan
mikroorganizmalar

Organ nakil CAI sikh@ CAI en sik yol acan patojenler CAI sebep olan ikincil patojenler
tipi (%0)
Bébrek 3-11 S. aureus, KNS, Enterokok, Gram-negatif mo.
Candida spp.

Pankreas/ 9-45 S.aureus, KNS, Enterokok, Gram-negatif mo.
Bébrek (E. coli, Xiebsiella spp.)
KaraciZer 10-37 Gram-negatif mo.

(Enterobacteriacea, Acinetobacter,

pseudomonas)

S.aureus,

KNS, Enterokok, Candida spp.
Barsak/ 14-53 Siklikla polimikrobiyal S.aureus, KNS,
multiviseral Gram-negatif mo.

\kciger

(Pseudomonas, E.coli, Klebsiella spp.)
Candida spp.,

Enterokok

Seuaomonas spp.
E. coli
Klebsiella spp.
Candida spp.
S.aureus, Enterokok, KNS
Burcholderia spp.

Gram-negatif mo.
(Enterobacteraceae, Pseudomonas,
Stenotrophophomonas.), Candida
spp-
tenotrophophomonas
Aspergillus




Antimikrobiyal diren¢ sorunu

« Antimikrobiyal direncin artmasi ;
— Infeksiyonlarin kontrol edilememesi ve salginlar,
— Etkin tedavinin saglanamamasi,
— Kombinasyon, ¢coklu antibiyotik tedavileri ---yan etKkiler,
— Coklu girisimler,
— Uzayan yatis sureleri,
— Mortalite ve morbidite ,
— Maliyetlerdeki artislar,

~

o) (o)
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MDR Gram Negatif Infeksiyonlarin Yonetimi

Management of Infections Caused by Multidrug-Resistant Gram-Negative Organisms

8,700 infections are caused by resistant bacteria and fungi annually, with 35,900 related deaths

Multidisciplinary team . aproach often necessary for optimizing patient outcomes

ﬁ Core initial evaluation
EBtHNIE SNstOry Physical examination/ Cultures from suspected source

Prior infection Relevant imaging/ of infection /Rapid diagnostics if
- Microbiology/colonization Relevant labs (e.g. CMP/CBCQC) available

Recent antimicrobial use

Recent hospitalization

Co-morbidities

Travel history

E Determining empiric therapy
. t -

Assess severity of illness Assess MDR-GN risk factors Review local resistance rates

. Pre\nous cdlon!iat:on or.lnfecﬂon
- IB .

Have lower threshold to consider et L. - -
Local antibiograms (hospital/unit
broad-spectrum therapy in unstable 2
patients ‘Recent hosp\’tahzation specific if available) and outbreaks
Indwealling « devices

Immunosuppression
Recent travel

CWevez) oo Do .
T AT ne ThHE ART B EVIEW LAIDSA | G

State of the Management of Infections Caused by
Multidrug-Resistant Gram-Negalive Organisms 2023

Yoooe,” < Jrare ML Froopie M Deeges Uce,' - Sohert G Sesper” wnd Keth 5 Kagn<




MDR Gram Negatif Infeksiyonlarin Yonetimi

b - In those critically ill patients with riskK factors for MDR GN ihfect!ons consider two anti-pseudomonal agents from different classes
—J - Ensure antibiotics are dose optimized for targeted pathogens, patient specific factors and suspected source of infection

Transition from empiric to definitive therapy

Followup:
' Rapid diagnostics results (turmaround time 8-24h)

@ Culture results (turnaround time 24 -72h)

Definitive therapy

When possible consider a single active agent with the
narrowest spectrum that covers the causative pathogen,
has the lowest probability of development of résistance
and favorable side effect profile

£ B
Duration of therapy

Duration of therapy should not be increased based
on resistance profile alone

-

-./. Monitor for clinical improvement

A

o

Lack of clinical improvement/
clinical worsening

+*

Re-assess likely source of infection,
optimize source control and
antibiotic therapy when possibie,
consider obtaining additional
cultures/imaging

o
Consider simplifying regimen

Positive clinical response

Transition to care outside of
acute care hospital

. /;’ If no MDR-GN organisms identified
*

= Consider narrowing therapy if there
isnolonger concern for MDR-GN
organism

= Patientable 1o obtain/receive
therapy safely after discharge
= Appropriate monitoring in piace

- (e.g.weekly CBC/CMP)
g = Patlent/care-giver education

for ease of administration
outside the hospital

provided
- Outpatient followup appointment
{if necessary) has been made




MDR Gram Negatif infeksiyonlarin Yénetimi

Re-assess likely source of infection,

optimize source control and

antibiotic therapy when possible, “
consider obtaining additional Transition to care outside of . Patient able to obtain/receive

cultures/imaging acute care hospital therapy safely after discharge
+ Appropriate monitoring In place

A& : (e.0. weekly CBC/CMP)
Consider simplifying regimen ‘ E * Patient/care-giver education

for ease of administration P rovlded -
outside the hospital « Outpatient followup appointment

[if necessary) has been made

>

Outpatient parenteral antimicroblal Primary and relevant
therapy coordinators consultant teams

Home infusion Haisons { ) Infectious Diseases

Discharge facility { ) multidisciplinary . Pharmacists
team approach

Patient/care-givers { |

CBC: complete blood count
CMP; comprehensive metabolic panel
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Clinecal Microhiobogy and Infection 28 {2022) 521547

Contents lists available at ScienceDirect C M I
A S e CLINICAL
Clinical Microbiology and Infection MICROBIOLOGY

AND INFECTION

journal homepage: www.clinicalmicrobiologyandinfection, com

Guidelines
European Society of Clinical Microbiology and Infectious Diseases

(ESCMID) guidelines for the treatment of infections caused by

multidrug-resistant Gram-negative bacilli (endorsed by European
society of intensive care medicine)

Enterobacterales (3GCephRE),
CR Enterobacterales (CRE),
CR P. aeruginosa (CRPA)

CR A. baumannii(CRAB)

RKC/ Gozlemsel calismalar/GRADE
Monoterapi/kombinasyon
karsilastirmalari




Karbapenem Direncli GNB invitro aktif antibiyotikler

CRAB ESBlLs CRPA CRE CRE-KPC CRE-OXA-48 CRE-MBL
non-MBL non-CP°

New antibiotics

Ceftolozane-tazobactam No Yes Yes No No No No

Ceftazidime-avibactam No Yes Yes +f— Yes Yes No

Meropenem-vaborbacta No Yes No + |- Yes No No

Imipenem-cilastatin/ No Yes Yes +f— Yes No No
relebactam —

Plazomian
Eravacydine

Cefiderocol

Old antibiotics
Polymyxins Yes Yes Yes Yes Yes Yes Yes

Aminoglycosides +/— +f— +f— e +f— +f— +—

Fosformycan iv No Yes R +f— +f— +/— +)—

Aztreonam No No +f— No No No +f—

g
3

Tigecydine Yes Yes Yes Yes Yes

Temocillin No Yes




3. Kusak SP. Direncli
Enterobacterales

Karbapenem Direncli
Enterobacterales

-Kan dolasimi infeksiyonlari (KDI), ciddi
enfeksiyonlar- imipenem, meropenem
Septik sok yoksa- Ertapenem

Dusuk risk-ciddi olmayan
enfeksiyonlar- Piperasilin-tazobaktam,
amoksisilin/klavulanik asit, kinolon,
cotrimaksazol (kiYE)

kiYE-Septik sok yoksa -aminoglikozid,
IV fosfomisin

*Tigesiklin, sefepim onerilmez
* Sefoperazon-sulbaktam, ampisilin-
sulbaktam-yeterli kanit yok

-Ciddi enfeksiyonlar,
Meropenem-vaporbaktam veya seftazidim-
avibaktam,

-MBL, tum antibiyotiklere direng,
Sefiderokol, Meropenem-vaporbaktam ve
seftazidim-avibaktam

-kiYE-Septik sok yoksa- invitro etkili ise
Aminoglikozid, plazomisin (tigesiklin yerine)

Tigesiklin-KDI/HKP/VIP dnerilmez,
*Gerekliyse pnomonide yuksek doz verilir

-imipenem-relebaktam, fosfomisin
monoterapisi yeterli kanit yok




Karbapenem Direncli Enterobacterales’ de
Kombinasyon Tedavisi

-CAZ-AVi, Mem-Vaporbactam, Sefiderokol duyarli ise-

kombinasyon onerilmez

-MBL, yeni ab direng- Aztreonam+ CAZ/AVIi

-Ciddi infeksiyonlar, yalnizca polimiksin, aminoglikozid,

tigesiklin, fosfomisin duyarli yeni BL/BLI erigilemiyorsa birden

fazla ilacla tedavi

- MIC<= 8 olmadik¢ca meropenemli kombinasyonlardan kacgin,
yeni BL-BLI kullanilamiyorsa yuksek doz, uzamis infuzyon,
kombinasyonda

- Ciddi olmayan hastada, iyi klinik, kaynak kontrolu ,

bireysellestirilmis monoterapiye gecis



Ceftolozane-tazobaktam
(yeni BLBLI CAZ-AVI, sefiderokol, mem-
vaporbaktam yeterli kanit yok)

Polimiksin,
aminoglikozid, fosfomisin, iki invitro etkili ilac

monoterapi




= —Ampisilin-
sulbaktam
polimiksin, yuksek doz

tigesiklin,
= iki aktif antibiyotik ile
kombinasyon- polimiksin, aminoglikozid,
tigesiklin, sulbaktam,

= meropenem yuksek doz, uzamis
infuzyon  + Kombinasyonda
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Review Article

Recommendations and guidelines for the &
treatment of infections due to multidrug
resistant organisms™

Cheng Len Sy ™', Pao-Yu Chen **', Chun-Wen Cheng “'',
Ling-Ju Huang “*', Ching-Hsun Wang *', Tu-Hsuan Chang’, CRAB
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Ya-Li Hu ¥, Pi-Lien Hung ', Chen-Yen Kuo ™, Pei-Chin Lin "*°, DTR-Pa
Po-Yen Liu ?, Ching-Lung Lo 9, Shih-Hao Lo , Pei-Ju Ting ’f

Chien-Fang Tseng ", Hsiao-Wei Wang °, Ching-Hsiang Yang ', CRE

Susan Shin-Jung Lee ““**, Yao-Shen Chen *", Yung-Ching Liu *,
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Karbapenem Direncli Enterobacterales Tedavisi

Taopw o5 ROOLOIMUIMISNIOCa Ugeauniarni. Opuirns Tl Carpapoiieii=oSsisLanic mnueErooac werales (e ).

Bloodstream Ceftazidime/avibactam 2.5 g IV g8h (2D)
infections Merogpenem/vaborbactam™ 4 g IV géh (2C)
Imipenem /clastatin/relebactam™ 1.25 g IV gb&h (2C)
Folymyxin based combinations™:
Coltstin® 5 mg CBA/kg IV lbading dose, then
25mg CBA <x (1.5 x CCl+ 30)IVGI2Z h

by extended infusion

dine 100mag IV loading dose, then SO0 mg 1V g12 h (2D) or Merapenam 1 ¢
Ceftazidime/avibactam 2.5 g IV g8h (2D

Mergpenem/vaborbactam™® 4 g IV g8h (2C)

Imipenem /dlastatin/ relebactam™ 1.25 g IV gb6h (2C)

Aminoglycosides:

Gentamicin 5—7 mg/ka/day IV QD (2D) or Amikacin dose 15 mg/kg/day IV QD (2D) or Plamomicin® 15 ma/kg

Ceftazidime/avibactam 2.5 g g8h + metronidazole S00 mg qQ&h (2D)

intra- Imipenem /cilastatin/relebactam® 1.25 g IV g&h (2C)
abdominal Tigecydine 100 mg IV loading dose, then SOmg IV Q12 h (2D)"
infections Eravacyctine® 1 mg/rkg IV gt2hr (2D)

Folymyxin based combinations™

Coltstin® Smg CBA/kg IV lbadingdose, then 2.5 mgCBA < (1.S x OQA + 30) W gi2Zh

-

Tigecycdline 100mg IV {oading dose, then SOmg IV gi12 h (2D) or Mergpenem™ 1 g IV g8h by extendead infusion

* Imipenem/cilastatin /relebactam, meropenem/vaborbactam, plazomicin and eravacycline have not been approved by the Taiwan
Food and Drusg A.dnmtstranon (Jan 2022 IR

B Choice of - ; = =30y based on susceptibility test is recommended. Extended-infusion of meropenem for 3 h
is suggested iffmerop

€ One MIU colstin me thanesul me colistin base activity.

| = caginen = ¥ = L O S wUid DE WA Iviou a2l 20 Telwalge e Lo NE=m - | S SOLU = - sgel L
the mitial response to therapy.
DMD INations Of DiIfecyclne with polymyxin or meropenem is suggested 1n dimically unstable patents.
Abbreviations: CBA: colistin base activity, CrCl: creatinine dearance, g: grams, IV: intravenous, kg kilograms, L:liters, me: milligrams,
MIU: million intemational units, q6h: every 6 h, g8h: every Eh, g12 h: every 12 h, gd: every 24 h.
Recommendations: 1: strong recommendations; 2: weak recommendations.
Level of Evidence: A/High, B/ Moderate, C/Low, D/Very low.




Karbapenem direncli P. aeruginosa
tedavisi

Table 2 Recommended treatment options for infections due to carbapenem-resistant Pseudomonas geruginosa (CRPA) and
difficult-to-treat P.geruginosa (DTR-PA).

Clinical Syndrome Recommended treatment
Any clinical syndrome due to CRPA susceptible Piperacillin®™ 3—4 g IV gé6h (2D)
to other antimicrobial agents Piperacillin/tazobactam™ 3.375—4.5 g IV g6h (2D)

Ceftazidime™ 2 g IV gq8h (2D)
Cefepime™ 2 g IV gq8-12 h (2D)
Cefpirome® 2 g IV g12 h (2D)
Ciprofioxacin 400 me IV g8h (2D)
Levofloxacin 750 me IV gd (2D)
Amikacin®™ 15 mg/keg IV qd (2D)

Any clinical syndrome due to DTR-PA Colistin® monotherapy or combination therapy (2C)
Ceftolozane/tazobactam®' 1.5—3 g IV g8h (2C)
Ceftaznidime/avibactam® 2.5 g IV g8h (2C)
Imipenem/cilastatin/relebactam™*1.25 g IV _g6h (2C)

= Anti-pseudomonal penicillins or cephalosporins combined with aminoglycosides may be considered when the antimicrobial sus-
ceptibility testing results are interpreted as susceptible.

2 Aminoglycoside monotherapy is only indicated for urinary tract infections.

< The suggested treatment duration is 5—10 days for complicated urinary tract infection and complicated intra-abdominal infection. A
treatment course of 10—14 days is suggested for hospital-acquired or ventilator-associated pneumonia and bloodstream infection.
Definitive treatment durations should be individualized according to infection sites, source control, the underlying comorbidities and the

Colistin dose: 5 mg CBA/J/keg IV loading dose, then 2.5 mg CBA x (1.5 x COCl + 30) IV g1Z2 h. One MIU colistin

methanesulfonate = 33 meg colistin base activity.

< p-Lactam/p-lactamase inhibitors may be considered when the antimicrobial susceptibility testing results are interpreted as
susceptible.

' Ceftolozane/tazobactam 3 g (2 ¢ ceftolozane/1 g tazcbactam), infused intravenously for 1 h every 8 h, is indicated for hospitat-
acquired pneumonia or ventilator-associated pneumonia.

® Imipenem/cilastatin/relebactam has not been approved by the Taiwan Food and Drug Administration {(Jan 2022).
Abbreviations: CBA:colistin base activity, CrCl: creatinine clearance, g: grams, IV: intravenous, keg: kilograms, meg: milligrams, MIU:
million intemational units, g6h: every 6 h, g8h: every 8 h, q12 h: every 12 h, qd: every 24 h.
Recommendations: 1: strong recommendations; 2: weak recommendations.
Level of Evidence: A/High, B/Moderate, C/low, D/ Very low.



Karbapenem direncli A. baummanii tedavisi

Table 1 Recommended treatment options for infections due to carbapenem-resistant Acinetobacter baumannii.
Clinical syndrome Recommended Treatment Alternative Treatment Duration
Pneumonia Colistin®™ 5 mg CBA/kg IV loading dose, then Sulbactam 6—9 g/day IV in 3 or 4 divided at least
2.5 mgCBA x (1.5 xCrCl 4+ 30)IVgi2Z h doses (2D)° 7 days
+/-Imipenem/cilastatin® 500 mg IV g6h (2D) Colistin® 5 mg CBA/kg IV loading dose, then /\
or Meropenem” 2 g IV g8h (2D) 25mg CBA x (1.5 x GClL +30)IVvgiZh
- 4+ Tigecycline®™* 100 mg IV loading dose,
Adjunctive colistin inhalation® then S50 mg IVqQi1Z h N
1.25—15 MIU /day IH in 2—3 divided doses + Sulbactam 6—9 g/day IV in 3 or 4 divided
(2D) doses (2D)"
Bloodstream Colistin® 5 mg CBA/kg IV loading dose, then Colistin® S mg CBA/kg IV loading dose, then 10—14 days
infections 25 mgCBA x (1.5 xCrd 4+ 30)IVg1Z h 25mgCBA x (1.5 x GCl 4+ 30)IVgiZh

+ /-Imipenem/cilastatin® 500 mg IV géh (2D)
or Meropenem” 2 g IV q8h (2D)

o}
Tigecycline® 100 meg IV loading dose, then
S0 mg IVg12 h (2D)° or Sulbactam 6—9 g/day
IV in 3—4 divided doses (2D)°

= One MIU colistin methanesulfonate = 33 mg colistin base activity. For dosage of inhaled colistin please refer to "Recommendations
and guidelines for the treatment of pneumonia in Tatwan™. J Micraobiol Immunol Infect 2019; 52: 172-99.
B Carbapenem: has in vitro synergistic benefit if carbapenem MIC <32 mg/L. Infusion time suggested to be > 3 h for each dose.
€ No significant statistical difference on clinical outcomes between the alternative regimens.
9 Tigecycline combination can be considered if tigecycline MIC <2 mg/L.
® Tigecycline monotherapy is not recommended for the treatment of pneumonia.
Abbreviations: CBA:colistin base activity, CrCl: creatinine clearance, g: grams, IV: intravenous, |H: inhalation, kg: kilograms, mg:
milligrams, MIU: million international units, g6h: every 6 h, q8h: every 8 h, Q12 h: every 12 h.
Grade of Recommendations: 1: strong recommendations; 2: weak recommendations.
Level of Evidence: A/High, B/Moderate, C/Low, D/Very low.



Solid Organ Nakli Hastalarinda MDR-GNB
Tedavisi

cl I TRA NTATION
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Multidrug-resistant Gram-negative bacterial infections in solid
organ transplant recipients—Guidelines from the American
Society of Transplantation Infectious Diseases Community of
Practice

Stephanie M. Pouch® | Gopi Patel? | on behalf of the AST Infectious Diseases Community

D 4

v' CR Enterobacteriaceae,

v MDR Pseudomonas aeruginosa,
v CR Acinetobacter baumanni

v  Stenotrophomanas maltophilia

of Practice




Enterobacteriaceae tedavisi

Organism
All

ESBL-producing
Entercbacteriaceae

Carbapenem-resistant
Enterobacteriaceae

Recommendation

Source control should be aggressively pursued
Early Transplant Infectious Disease consultation

Carbapenems

Systemic infections:

Preferred regimens:
e Ceftazidime/avibactam
e Meropenem/vaborbactam

e Ceftazidime/avibactam plus aztreonam for metallo-p-lactamase-producing
CRE

Alternative regimens:

e Individualized combination regimen with two or more of the following:
o High-dose, continuous, or extended-infusion carbapenem
o Colistin or polymyxin B
o Tigecycline

e Dual-carbapenem therapy (ertapenem plus doripenem or meropenem)

Uncomplicated UTI:

e Oralfosfomycin (if susceptible and with follow-up)
e Intravenous aminoglycosides including plazomicin (if susceptible)

Grade
Strong, moderate

Strong, moderate

Strong, high

Strong, moderate
Strong, low
Strong, low

Strong, moderate
Strong, low

Strong, moderate
Strong, low



Pseudomonas aeruginosa tedavisi

MDR and XDR Pseudomonas Preferred regimens:

aeruginosa

» High-dose continuous or extended-infusion antipseudomonal fi-lactam
o Ceftolozane/tazobactam
¢ Ceftazidime/avibactam

Alternative regimens:
¢ Individualized combination regimen with two of the following:
o High-dose continuous or extended-infusion antipseudomonal fi-lactam
o Aminoglycoside
o Colistinor polymyxin B
o Ciprofloxadn or levofloxacin

* Adjunctive aerosolized colistin or tobramycin for pneumonia
PDR Pseudomonas aeruginosa Individualized combination regimen with three of the following:
¢ High-dose continuous or extended-infusion antipseudomonal fiHactam

» Colistin or polymyxin B
¢ Aminoglycosides

¢ Adjunctive aerosolized colistin or tobramycin for pneumonia

Strong, moderate
Strong, moderate
Strong, moderate

Strong, moderate

Weak, low

Strong, moderate

Weak, low



Preferred regimen:

CR. Acinetobacter

- » Combination therapy with a carbapenem plus colistin or polymyxin B Strong, moderate
baumanii |
Altemate regimens:
Monotherapy with: Strong, moderate
o Ampicillin/sulbactam if susceptible® (sulbactam dose 29 g daily, dose adjusted Weak, low
for creatinine clearance)
* Minocycline
Preferred regimen:
¢ High-dose SXT (15 mg/kg/d trimethoprim, dose adjusted for creatinine Strong, moderate
MDR clearance)
Stenotr Oph omanas Alternatives (combination therapy if SX T-resistant recommended):

maltophilia ¢ Ceftazidime Strong, low
* Minocycline Strong, low
¢ Levofloxacin Strong, low

Ceftazidime/avibactam plus aztreonam Weak, low



Risk factors for infections caused by carbapenem-resistant
Enterobacterales: an international matched case-control-
control study (EURECA)

www. thelancet .com Vol 57 March, 2023
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Onceki CRE ile
kolonizasyon,
enfeksiyon riskini 6.9 kat

artiryor !

 Dekolonizasyon
onerilmiyor

 Hastanede kalis suresi
* Mortaliteye etkisiz



Current Infectious Disease Reports (2022) 24:63-75
https://doi.org/10.1007/s11908-022-00778-1

Challenges of Antimicrobial Resistance and Stewardship in Solid
Organ Transplant Patients
Miranda So'2( - Laura Walti' \

« Etkili antimikrobiyaller olmadan
hastalar guvenli bir sekilde nakil

ameliyati geciremez!
« Immunsiipresif tedavi siirdiiriilemez!
 AMY yapiimali




Antimikrobiyal Yonetim
Publ@Qed”  sunomscmand I

Avvenced  Creatz alet Creatz BES User izaidz

Sawve Fns | Send to Sert by Best match s Misa 2y ooticns B¢

“age 1 of 1,060 > >>

[ | Antimicrobial stewardship.
. I Laneeonr C Bracht H

[ - e e e AARA Mt 4 ABPVEER PEZ dal d/ 4 AAT I B AR AR ALRAANARAR AR ALY

1o cLm Opir ot Cyre, 20272 Do J'_-'ff.f.‘.;?E.' <SCE Ao 101097 NMCC 2OCOCananIncasa? [oub

by

N0
oL

rs

Aua 4
P 355420070 Kivieys:

AURPOSE OF REVIEW: The catimal use of antimic-obials is reosssany 1o slow resistanar Seyelopment

ans mareve patiznt cuteoamas, Antimicrobial stewardship (AMS) 5 2 zurdle ofinervaations a man

A

al promolieg e respersisle asz of galinfecl ves, . RIZTINT = N2INGS: .



Solid organ nakil alicilarinda
antimikrobiyal yonetim
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SRR [ ] Brazilian perspective: antimicrobial stewardship in solid organ transplant.
Porto APM, Tavares BM, de Assis DB, Mendes ET, Girédo ES, Perdigio Neto LY, Falcdo MAP, de Oliveira MS,
Freire MP, Guimaraes T, Arantes T, Levin AS, Costa SF.

Transpl Infect Dis. 2022 Oct;24{5).e13874. doi: 10.1111/tid.13874.

PMID: 36254511 Review.

BACKGROUND: The incidence of multidrug resistant organisms (MDROs) infections among solid organ
transplant (SOT) patients is very high in Brazil. METHODS: This review will discuss antimicrobial use and

resistance in SOT in Brazil, highlighting the main ...
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Importance of antimicrobial stewardship in solid

organ transplant recipients: An ESCMID perspective

« Antimikrobiyaller, enfeksiyoz
komplikasyon, morbidite/mortalite

* Diren¢ sorunu — AMY onemli

« SOTr antimikrobiyallerin uygun
baslatilmali/ sonlandiriimali,

* Yan etki takibi/doz optimizasyonu (FK/
FD)/ terapotik duzey

IV-oral, bakteri, mantar, virus

En uygun doz/uygulama yolu/en kisa
sure/kaynak kontrolu
Biyobelirtecler/yeni molekuler hizli tani
testler

Antimikrobiyal receteleme rasyonel/
optimize/hedefe yonelik tedavi

Yerel recetelemede AMY uyulmasi
AMY aktif dahil olunmali

Denetim-geri bildirim



Solid Organ Nakil Hastalarinda Perioperatif Profilaksi

Organ nakil tip1 IDSA/ASHP/SIS Intraoperatif Postoperatif doz Penisilin allerjisi Postoperatif siire
jacopin | telear doms
Tek 1.kugak sefalosporin W Sefazolin 2 gr 4 saatde bir Sefazolin 2 gr 8 saatte bir Vankomisin veya
(6rn. sefazolin) v Klindamisin 900 IV +
gentamisin Smg/'kg
v
Panlkreas/ Tek 1. kugak sefalosporin | Ampisilin- 2 saatte bir Ampisilin-sulbaktam Vankomisin veya Antibakteriyel < 48 saat
Pankreas-bobrek (6m, sefazolin) sulbaktam 3 gr (flukonazol ek 1.5 gr 6 saatte bir Klindamisin 900 IV + B Antifungal x1 doz
IV = flukonazol | doz yok) gentamisin Smg/'kg
400 mg IV IV ve flukonazol 400
mg IV
Karaciger 3. kugak sefalosporin + Ampisilin- 2 saatte bir Ampisilin-sulbaktam Levofloksasin 750 Antibakteriyel < 24 saat
ampisilin veya sulbaktam 3 gr (flukonazol ek 1.5 gr 6 saatte bir mglIV+ vankomisin Antifungal x1 doz
Tek piperasilin- IV =i- doz yok) +/- flukonazol 400
tazobaktam flukonazol 400 mg IVxl
mg I'Vxl
Kalp Tek 1.kugak sefalosporin ] Vankomisin + 4 saatde bir Vankomisin bayina kg/GFH | Vankomisin + = 48 saat
Oncesinde (6rn, sefazolin) Seftriakson 1 gr Seftriakson lgr 24 saatte bir | Levofloksasin 750
ventrikiil destek IV veya Sefepim 2 gr 8 saatte bir mg IV 24 saatte bir
cihazls Sefepim 2 gr IV
Oncesinde Tek 1. kugak sefalosporin | Vankomisin + 4 saatde bir Sefazolin 1 gr 6 saatte bir Vankomisin +
ventrikiil destek (6rm, sefazolin) Sefazolin Vankomisin bayina kg/GFH | Levofloksasin 750
cthazsiz mg IV 24 saatte bir
Akciger Tek 1 kugak sefalosporin § Vankomisin+ 4 saatde bir Vankomisin bagina kg/GFH | Vankomisin + = 72 saat
(6, sefazolin) Seftriakson 1 gr Sefepim 2 gr 8 saatte bir Levofloksasin 750 mg
IV veya IV 24 saatte bir
Sefepim 2 gr IV
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Perioperative Antibiotic Prophylaxis to Pre urgical Site Infections



Prevention of infection and optimizing vaccination in the solid organ
transplant candidate and recipient

Transplantasyon sonrasi profilaksi

u, HaYoung® Narayanan, Navaneeth® Bhatt, Pinki > Transplanted . . . 3
Ry g Naray i P i Organism Risk factors Prophylactic agent Duration
Author Information® .
Kidney Pneumocystis  All patients TMP-SMX? 6 months
Current Opinion in Organ Transplantation 26(4):p 445-455, August 2021, | DOI: 10.097/MOT.0000000000000902 Caridida Caridilara Flijcoriazote 7% days
Pancreas/intestine  Pneumocystis  All patients TMP-SMX 6 months
Tra n s I a n ta s o n 6 n c e s i ta ra m a Candida All patients Fluconazole/Echinocandin  2-& weeks (&
p y weeks for
small bowel
Test Candidate D S transplant)
viral Liver Pneumocystis  MELD score >30, ATG, CMV TMP-SMX 6 months
Hiv disease, second transplant
casty T ABGDNIV/anURET (URlTEChE GO Hi-coretnioe X % % Candida Antibiotic use >5 days, ICU  Fluconazole/Echinocandin  2-4 weeks
HIV nucleic acid amplification testing (NAT) p oo xB stay ’_S days. yeast
Cytomegalovirus (CMV) i1gG antibody X X x COlOﬂIZatIOI"I,. re-
Hepatitis B virus (HBV) transplantatuor_l or need for
HBV surface antigen (HBsAg) x X > 4 ;?gcro. I:gaz:g:;?::al surgery,
HBV core antibody (HBcAb-ighM and IgG, or total core x x x -
antibody) requlrement_, 3
HBV surface antibody (HBsAb) x choledoc_hp;ejunostomy,
HBV NAT xB x5 pancreatitis, posttransplant
Hepatitis C virus (HCV) hemodialysis
- * * * Heart Pneumocystis  All patients TMP-SMX 12 months or
HCV NAT X< X X (ifel ongb
Epstein—-Barr virus (EBV) antibody (EBV VCA IgG, 1gM) X x x
West Nile virus serology or NAT (seasonal)} x Candida None
Parasitic - . 2
ol i nitiheisty g < 3 Lung Pneumocystis  All patients TMP-SMX Lifelong
Strongyloides 12G (if from endemic areas) X X X Aspergillus All patients, especially if Aerosolized amphotericin -~ 4-6 week or
Trypanosma cruzi serology (if from endemic areas) X X X these ﬂSk factors are B, or voriconazole lifelong
Fungal present: pretransplant or
Coccidioides serology (if from endemic areas) X X >4 DOSttfansplaﬂt ASpergl"US
Bacterial colonization, single-lung
Syphilis (any of the following) X % x }mnsplant, POSitiVE :
Fluorescent treponema antibody absorption (FTA-ABS) lﬂtf§ODEﬁUye CUl-ture n
T. pallidum particle agglutination (TPPA) cystic fibrosis patient
7. pallidum enzyme immunoassay (TP-EIA) Candida None
Rapid plasma reagin (RPR)
Vi L Di R rch Laboratory (VDRL}
Tuberculosis (any of the following) xX X
Purified protein derivative (PPD) Adapted from Husain et ul.ns'l, astam and Rotstein (16 ang wang (3] ATG, antithymocyte globulin; CMV, cytomegalovirus; MELD,
Intaerferon gamma release assay (IGRA) model for end-stage liver disease; TMP-SMX, trimethoprim-sulfamethoxazole.
Urine culture X *TMP-SMX is preferred. However, atovaguone may be used as an alternative for patients also at risk of toxoplasmosis.

Blood culture X ®.ifelong duration dependent on toxoplasma serostatus.



Prevention of infection and optimizing vaccination in the solid organ
transplant candidate and recipient
Ryu, tatousg’; Narayanen, Kavanesth™ Enate, #ink |

Author Informatica i

Current plalon In Oegan Transpicatation 75400 445535 Azcst 2021, | DO 10.1097/WOTH300009000000902

Nakil sonrasi viral profilaksi

\

Kdney ; ' High ; mon CV erre, I or vACVY
R+ Intermediate  3-month vGCV (preferred), IV GCV or vACV
Pancreas and D+/R- High 3--6-month vGCV (preferred) or IV GCV
kidney/pancreas
R+ Intermediate  3-month vGCV (preferred) or IV GOV
Liver D+/R- High 3-6-month vGCV® or IV GOV
R+ Intermediate  3-month vGCV or IV GCV
Heart D+/R- High 3-6-month vGCV (preferred) ar IV GCV
]+ Intermediate  3-month vGCV (preferred) or IV GCV
Lung, heart—-lung D+/R- High At least 6-12-month vGCV or IV GCV
R+ Intermediate  6-12-month vGCV or IV GCV
Intestinal D+/R- High 6-month vGCV or IV GCV
R+ High 3-month vGCV or IV GCV
Composite tissue D+/R- High 6-month vGCV or IV GCV
allograft
R+ High 3-month vGCV or IV GCV
All D-/R- Low Monitor for clinical symptoms; consider antiviral

prophylaxis against other herpes infections

Adapted with permission from Razonable and Humar [18]. wGCV, valganciclovir; IV GCV, intravenous ganciclovir; vacy, valacyclovir,
TMP-SMX, trimethoprim-sulfamethoxazole. )
*Alternate therapy, such as preemptive therapy can be considerad in kidney (0+/R-, R+), pancreas and kidney/pancreas (D+/R-, R+),
liver (D+/R~, R-), and heart (D-/R-, R+). Preemptive therapy is not recommended for lung and heart--lung recipients and is less
preferred for intestinal and composite tissue allograft recipients.

"valgan_cidovir use in liver recipients is not US FDA-approved because of high rate of tissue-invasive disease; however, experts still
recommend its use for CMV prophylaxis in liver recipients.
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Perioperative Antibiotic Prophylaxis to Prevent Surgical Site Infections
in Solid Organ Transplantation

Alici Kolonizasyon/Enfeksiyon

v' Perioperatif antibiyotik rejimi bilinen alicinin
kolonizanlarin kapsanmali !

v'Alici aktif bir enfeksiyon nedeniyle tedavi goruyorsa, bu
tedaviye ameliyathanede ve ameliyat sonrasi
baslangicta planlandigi gibi devam edilmelidir !



Review > Transpl Infect Dis. 2022 Oct;24(5):e13957. doi: 10.1111/tid.13957.

Machine learning, antimicrobial stewardship, and
solid organ transplantation: Is this the future?

Yousra Kherabi 1, Jonathan Messika 2, Nathan Peiffer-Smadja ' 3

Makine ogrenmesi

v" SOTr bulasici komplikasyonlarin tahminini
v Bulasici hastaliklarin tani ve tedavisi

v" Antimikrobiyal direncin bireysel tahmini

v Immiinsupresif ilaclarla etkilesim

v" uygun antimikrobiyal doz se¢imi

N

- SOT'da MO icin biiyiik klinik veritabanlarinin gelistirilmesi zor
 Literatur az




DERLEME/REVIEW
FLORA 2024:29(1|:1-24 » dot: 10.5578)/flora. 2024011051

KUM‘ TIRKKLINK MIROBNOLLJVE.
NFERHON ASTALKLAR ERNES

Direncli Gram-Negatif Bakteri Infeksiyonlarinin
Yonetiminde Sik Karsilasilan Sorunlar ve C6z(im

e S A Direncli Gram Negatif Comak infeksiyonlari Tani ve
Onerileri: Klinik Pratige Yonelik Uzman Gorusu

Tedavi Rehberi
Mayis 2023-Aralik 2024
40 panelist

Common Problems and Solutions in the Management of Resistant
Gram-Negative Bacterial Infections: Expert Opinion on Clinical Practice

Sua SUMER' 1), Oziem KURT AZAP? 1), Gokhan AYGUN? (), Halis AKALIN' ),
Murat AKOVA® 1), Iftihar KOKSALS(D)

> Exp Chn Transplant. 2024 Jarc22(Suppl 1):153-159. doi: 10.6002/ect.MESOT2021.03A.
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Sonuc olarak

-Hastaligin dogru tanisi (kolonizasyon-kontaminasyon ayrimi)
-Ciddi enfeksiyonlarda kombinasyon, yiiksek doz,

uzamis infuzyon

-En diisiik MiK olan tercih, de-eskalasyon, ardisik/oral tedavi,
-Hasta bazh karar

-Multidisipliner Antimikrobiyal yonetim (AMY)

-Lokal surveyans verileri

-Tani ve tedavi kilavuzlari

-Donor ve alici tarama sonugclar takibi
-Preop bagisiklama,
-Uygun preop-postoperatif profilaksi,

-infeksiyon/ odak kontrolii
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