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Figure 1 - Worldwide distribution of the maost clinically important carbapenemase genes (Klebsiella pnesumoniae carbapenemase (KPC), New Delhi Merallo-
p-lactamase (NDM), and oxacillinase-48 (OXA-48). Carbapenemases listed in white rectangles have been recently recorded.

Al-Zahrani IA Saudi Med J 2018; Vol. 39 (9): 861-872



CR K. pneumoniae (n — 1203) CR E. coli (n— 194)

Avrupa

B KPC M NDM W OXA-48 ' VIM M Other (porin, efflux, other f-lactamases [eg, AmpC])

Carbapenemase producers: 70.7% Carbapenemase producers: 39.7%
Non-carbapenemase producers: 29.3% Non-carbapenemase producers: 60.3%

Nordmann P, Poirel L Clin Infect Dis 2019; 69(Suppl 7):521-8.

Figure 3. Distribution of carbapenem resistance mechanisms in Enterobacteriaceae species in the European Survey on
Carbapenemase-Producing Enterobacteriaceae (EuSCAPE) study.



Table 2 Worldwide distribution of carbapenem-resistant and colistin-esistant Enterobacteriaceae

Pathogen United States | North-Centre Europe | Italy-Greece-Romania | Asia South-America
Carbapenem-resistant | 11% 1-5% 25-50% > 50% 0-30%
Klebsiella pneumonice

Colistin-esistant | 2.7% 8.2% 15-25% Not available | Not available
Klebsiella pneumoniae (overall European mean)

Carbapenem-resistant | 2% <1 <1h 13% Not available
Escherichia col

Peghin, M.et al Seminars in Respiratory and Critical Care Medicine, 38(03), 301-310.



Table 5.46 Percentages of resistance for E. coli and K. pneumoniae among blood and CSF isolates in
Turkey, 2017

K. pneumoniae

Antibiotic (group) Resistance (%) - Resistance (%)

= Amoxicillin/ampicillin (R)? : 3652 78 I NA NA I
) Amoxicillin-clavulanic acid (R) 3110 59 1980 72 I
Piperacillin-tazobactam (R) I 4022 22 I 2998 58 I
Cefotaxime/ceftriaxone (R)® I 4059 52 I 2880 71 I
I I I
Cefotaxime/ceftriaxane (I+R)? | 4059 53 | 2880 72 I
|

Ceftazidime (R) I 3701 A I 2803 69
[ I I
Ertapenem (R) : 3818 b I 2815 43 :
Imipenem/meropenem (R) | 2 3 | 316 32 l
|
Imipenem/meropenem (I+R¥F : 4321 4 I 3165 38 I
Gentamicin/tobramycin (R)* : 4083 27 I 2991 45 :
Amikacin (R) l 4218 2 I 3060 19 I
i

Ciprofloxacin/levofloxacin/ofloxacin (R)® I 4022 52 I 3009 61
I I I
Ciprofloxacin/levofloxacin/ofloxacin (I+R)® I 4022 60 I 3009 66 I
| E

Multidrug resistance (R)' l 3755 19 I 2821 39

guE Tl i L pglt rlig ipyes



Table 5.48 Percentages of resistance for P. aeruginosa and Acinetobacter spp. among blood and CSF
isolates in Turkey, 2017

P. aeruginosa Acinetobacter spp.

Antibiotic (group) - Resistance (%)

Piperacillin-tazobactam (R) [ 1491 37 11 NA NA |
@*ﬁ} I ‘ | l ‘ l
w,o;&@eigg \ Ceftazidime (R) : 1481 30 : : NA NA :
. [ L I
Cefepime (R) | 154 34 11 NA NA i
| I il I
Imipenem/meropenem (R)? I 1552 37 11 2540 91 Il
: | 11 | I
Imipenem/meropenem (I+R)? : 1552 A I 1 2540 92 |
- 11 | I
Gentamicin/tobramycin (R)° I 1519 27 I 2558 78 I
=- | 11 | I
Amikacin (R) [ 150 CI WL no
] 11 | [
Ciprofloxacin/levofloxacin (R)° | 1525 36 : : 2505 93 :
i WL
Multidrug resistance (R)* I 1279 32 11 2421 78




Tiirkiye'de 2019 Yili iginde Izole Edilen Escherichia Serap SUZUK YILDIZ! 1), Hisiye SMSEK' 1), Zeie BAKKALOGLU! (D),
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Emine ALP MESEZ(10), Ulusal Karbapenemaz Siirveyans Calma Grubu*
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BE.coli BK.pneumoniae dagilimi.

Sekil 1. Izolatlarin Kinik ek tiriine gére dagilmi,



Tiirkiye'de 2019 Yili Iginde Izole Edilen Escherichia Seap SUZUK VILDIZ! 1), Hisiye SMSEK! 10, Zekiye BAKKALOCLU' 1),
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COI’ Ve KIebS'e”a p neumoniae IZO atla”nda Emine ALP MESE(1D), Ulusal Karbapenemaz Siirveyans Calisma Grubu*
Karbapenemaz Epldemlyo OIISI Mikrobiyol Bul 2021;55(1):1-16/doi: 10.5578/mb.20124
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orulmiustir.
Sekil 3. Karbapenem direncli izolatlarin farkli antibiyotiklere karsi direng ytizdeleri. & ?

AK: Amikasin, FEP: Sefepim, CIP: Siprofloksasin, COL: Kolistin, CN: Gentamisin, TZP: Piperasilin
tazobaktam, TOB: Tobramisin, TMP-SXT: Trimetoprim stilfametoksazol.




Tiirkiye'de 2019 Yil iginde izole Edilen Escherichia Serap SUZUK YILDIZ! 1), Hisiye SMSEK' 1), Zekie BAKKALOGLU! (D)
1 : S i ELU CRViK! o HEKIMOCH! 1
COII ve KlebS’e”a pneumomae 10 atla"nda Yasemin NUMANOGLU CEVIK'(10), Can Hiseyin HEKIMOGLU'(I1), Seleuk KILIC

Emine ALP MESEZ(10), Ulusal Karbapenemaz Siirveyans Calisma Grubu*
Karbapenemaz Epidemiyolojisi
2013 yilina ait izolatlar

Mikrobiyol Bul 2021,;55(1):1-16/doi: 10.5578/mb.20124

Genotipik olarak en az bir karbapenemaz %92,3 . o
Tek tip karbapenemaz geni pozitifligi

Tek tip karbapenemaz enzim oranlari sirasiyla

saptanan izolatlarin oranlari sirasiyla,
- OXA-48 (%84.6) P Y

e NDM-1 (%63) * OXA-48: %52.2 (n= 108)
¢ VIM (%2.8) e KPC: %16.4 (n= 34)
* IMP (%1.4) « NDM-1: %15 (n=31)

« iki gen pozitifligi saptanan izolatlarin oranlari sirasiyla e VIM: %0.5 (n= 1)

« OXA-48+NDM-1 (%2.1)

iki gen pozitifligi saptanan izolatlarin
* OXA-48+VIM (%2.1)

« VIM+NDM-1 (%0.7) oranlari sirasiyla,
BNDM-1 BNDM-1+0XA-48 benzeri BKPC+NDM-1 * OXA-48 + NDM-1: %12.6 (n= 26)
"VIM ¥ VIM+0XA-48 benzeri * KPC+ NDM-1: %2.8 (n=6)

Sekil 6. K.pneumoniae izolatlarinin meropenem MIK dagilimlarina gére karbapenemaz enzim e OXA-48 + VIM: %0.5 (n=1)
tipinin dagilimi.
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62 yasinda, kadin

DM, insdlin ahyor.

KOAH alevlenme/ enfeksiyon nedeni ile sOn 6

ayda hastaye 2 kez yatis 6ykisi
3 kez NVY dogum

IYE enfeksiyon éykiisii var.
* Cesitli oral AB kullanmis.

Son bes gundir
* Ates 38,8 C, sik idrar ¢cikma, bel agrisi
* Evde kalan oral siprofloksasin almis.

FM: Ates 39 C, bilateral CVAH, diger sistem
FM bulgulari N

Laboratuvar bulgulari
= WBC: 12,600
= NE:%77,2 LY: %13,6
= TIT: 275 I6kosit/ LE 3+

= Gram boyamada bol |6kosit, gram negatif
basiller

= CRP:163 mg/L
= Prokalsitonin: 1,2 ng/ml

* Komplike idrar yolu enfeksiyonu
* E.coli en sik
* K.pneumoniae, Enterobacter cloacae, Serratia

Fosfomisin disodyum IV

3X4 g baslandi..

Aminoglikozid

26-28

Idrar kiiltiirii GSBL (+) E.coli

46-50
Acinetobacter 92-94 - - - 91-93 76-80*
P.aeruginosa 45-51 - 22-26 28-34 32-38 25-29**

*amikasin %66-70
**amikasin %11-15

https://resistancemap.cddep.org/AntibioticResistance.php



*Kaye KS et al. Clin Infect Dis

Clinical Infectious Diseases — -
MAJOR ARTICLE %ﬁ‘ Y I I )SA hivma - 2019. doi:10.1093/cid/ciz181.

Infectious Discases Socie

Fosfomycin for Injection (ZTI-01) Versus Piperacillin-
tazobactam for the Treatment of Complicated Urinary
Tract Infection Including Acute Pyelonephritis: ZEUS,
A Phase 2/3 Randomized Trial

Keith S. Kaye,' Louis B. Rice,? Aaron L Dane,? Viktor Stus,* Olexiy Sagan,® Elena Fedosiuk.® Anita F. Das,” David Skarinsky.** Paul B. Eckburg,*® and
Evelyn J. Ellis-Grosse®?

 ZEUS calismasi clYE, akut pyelonefrit dahil, (cok merkezli, randomize, cift
kor, karsilastirmali faz 2/3)*

* Fosfomisin vs pip-tazo ( 3X1g vs 3X4,5 g) (n: 184 vs n:178)
e 7 gun tedavi, bakteriyemi varsa 14 gun
* Fosfomisin monoterapisi noninferior

Mikro+klinik basari (%) 65 55
Klinik kar 91 92
istenmeyen etki 42 32



Effectiveness of Fosfomycin for the Treatment of Multidrug-Resistant | cojo-Derado, AMA Network Oen
Escherichia coli Bacteremic Urinary Tract Infections 2022;5(1):2137277.

. . . . doi:10.1001/jamanetworkopen.2021.37277
A Randomized Clinical Trial

Cok merkezli, 22 ispanya’da hastane, 143 hasta
Fosfomisin IV 4X6 g/giin

Seftriakson veya Meropenem

* Fosfomisin, MDR E coli'nin neden oldugu bakteriyemik IYE tedavisinde asagi kalmadi —

klinik ve mikrobiyolojik kir

* Ancak yan etki ( sodyum yiklenmesi ve kalp yetmezligi tedaviyi kesme fosfomisinde

daha fazla; %8,5 (n: 6/70 hasta) vs %0

* Bu bulgu, bu enfeksiyonlari olan secilmis hastalarda fosfomisinin distinuilebilecegini

distndurmektedir.



Kollef MH. Chest 2017; 151(6):1239-1246

Kimyasal formlari

|| / CH20H
|

\ OH*H)N — C— CH20H

CH20H

2 oral form

-Fosfomisin trometamin veya trometamol : 3 gr sase

-Fosfomisin kalsiyum: 500 mg tablet: Mide asidi ile

hidrolize edebilir 1
" iV form R [ /%%
P
-Fosfomisin disodyum:1 ve 4 gr flk; 12- 24 g/glin ([ Co—w
k ) H
IV form

Fig. 1. (a) Molecular structure of fosfomycin-trometamol. (b) Molecular structure of fosfomycin-calcium. (c) Molecular structure of fos-
fomycin-disodium.

Aghamali et al., Journal of Medical Microbiology 2019;68:11-25



Kesfi, 1969

Fosfoenolpiruvat (PEP) analogu

Streptomyces spp. tarafindan Uretiliyor

e Sentetik olarak da uretilebilir

Oral formu 1988’den beri avrupa ve

Japonya’da

1996’da FDA tarafindan onayli -

komplikasyonsuz IYE

Streptomyces spp.’nin lrettigi
antibiyotikler

Platensimycin®% S. platensis
Daptomycin?®3 S. roseosporus
Linezolid2% Synthetic

Mupirocin' 985S Pseudomonas fluorescens
= e 1GUINA® ° BE -, "o
Fosfomycin'®® S, fradiae

2000
1970

Gentamidin' %3 Micromonospora purpurea
Fusidic acid'%3 Fusidium coccineum
Nalidixic acid'982 Synthetic

Tinidazole'%9 Synthetic

Kanamycin1957 S. kanamyceticus
Rifamycin'957 Amycolatopsis mediterranei
Noviobiocin'®% S, niveus

Vancomycin'?% S. orientalis
Cycloserine'®5 S. garyphalus
Lincomycin'%2 S. lincolnensis
Erthromycin'%2 Saccharopolyspora erythraea
Virginiamycin'%2 in S. pristinaespiralis S. virginiae
Isoniazid'¥5" Synthetic

Viomycin'®1 S, vinaceus e S. capreolus
Isoniazid'95" Synthetic

Viomycin'®1 S, vinaceus e S. capreolus
Nystatin'#50 S. noursei

Tetracycline'®® S. aureofaciens
Neomycin'#4? S. fradiae
Chloramphenicol'94? S. venezuelae
Polymyxin'#7 Bacillus polymyxa
Nitrofurantoin'#7 Synthetic
Cephalosporins'®5 S. clavuligerus
Bacitracin'?45 Bacillus licheniformis
Cephalosporins'¥5 S. clavuligerus
Streptomycin'?* S. griseus

Penicillin'®4! Penicillium chrysogenum

1960

1950

1940

de Lima Procépioa E. Braz J Infect Dis. 2012;16(5):466-471




Molekuler kutlesi
— / Dusuik molekiiler kiitlesi sayesinde tim \

dokulara kolaylikla penetre olur ve kisa

surede yuksek konsantrasyonlara ulasir.

138 naltnn (0,3 L/kg dagilim hacmi, ekstraselliler viicut

Fosfomisin bilinen en kiigiik molekiiler \ sivisina benzer). /
yvapiya sahip antibiyotik

Saiprasad et al. Indian Journal of Medical
Microbiology 2016; 34(4); 416-420

* Fosfomisin guivenli bir antimikrobiyaldir.
e (Capraz direnc gostermez
DIKKAT

e Bir gram fosfomisin sodyum, 0.33 g (14.4 meq) sodyum icerir.

e 12-24 g fosfomisin tedavisi hlicre disi bolmeye 4 ila 8 g arasinda tuz icerir.



Fosfomisin
Etki Mekanizmasi * Fosfomisin, bir fosfoenolpiruvat (PEP) analogu

* Gram-pozitif ve Gram-negatif bakteriler, olarak islev goriir ve peptidoglikan biyosentezi
peptidoglikan sentezi igin N-asetil-muramik asit icin gerekli bir enzim olan MurA'ya (UDP-

olusumunu gerektirir.

« Bakteri hiicre duvarini olusturan peptidoglikan GIcNAc enolpiruvil transferaz) baglanir,

tabakasi sentezinin sitoplazmadaki ilk basamagini P ARIE e L TR SR U el

(UNAG)’in 3’-hidroksil grubuna transferini katalize

engeller.

eder.

e Boylece, N-asetil-glukozamin ve

; , & ddoalyc n
, oo 1 vemerane HIE Gipr thr fosfoenolpiruvattan N-asetilmuramik asit
G\l
- olusumunu engelleyerek, sonunda bakteriyel
@ hicre lizizi ve 6lumu ile sonuclanir.
BAKTERISIDAL ETKIi
Cell growth Cell death
£y NomssaRyHn B Esslamycin Candel FJ et al. Rev Esp Quimioter 2019;32 (Suppl. 1): 01-

071



Falagas ME et al. Clin Microbiol Rev 29:321-347 doi:10.1128/CMR.00068-15

Ay r I c a f O Sf O m i S i n Krause R et al. The effect of fosfomycin on neutrophil function. J Antimicrob Chemoth
) 2001.;47:141-146.

Bakteri fimbrialarinin sentezini ve hareket yeteneklerini azaltir

Solunum ve idrar yollarinin epiteline bakteriyel yapismay azaltir
* Gram (+) ve (-)Uropatojenlerin Uriner sistem epiteli ve kateterlerinin i¢ ylizeyine yapisma/kolonizasyonunu engeller

* inhibitdr konsantrasyonlarin altinda kalsa da antiadezif etki olusturabilir

TNF-a, interlokinler ve lI6kotrienlerin seviyelerini degistirerek ve notrofillerin ve T- ve B-lenfositlerin
islevini module ederek imminomodulator etki gosterir;
* Bu etkiler, diger antimikrobiyallere kiyasla fosfomisin varliginda notrofillere daha fazla bakterisidal

kapasite saglar

Kronik hemodiyaliz ve bobrek nakli yapilan hastalarda bile, patojenlerin nétrofilllerin fagositik
oldurmesini arttirir.

Biyofilm Uzerine etkisi var.



0 I I ! kI Pharmacotherapy2014,;34:845
F K/ F D oze I e r AAC 2015;59:7170

: : - v'Gebelerde kat i B
* Plazma proteinlerine diistk (%3) oranda SREIERIE el

baglanir v'Yeterli calisma yok, kullanimi toplam
* Yuksek serum konsantrasyonu

Hidrofilik

faydasi, riskinden fazla ise

dusunulebilir

Yarilanma omru kisa, yaklasik 2,5 saat B0k el aEilnee, diie

gecebilir
v'Emzirenlerde fayda/risk
degerlendirmesi yapilmal

Kisa araliklarla, uzun siireli (3-4 h) inflizyon zamana bagli sidal etki (T>MIC) saglar

Hayat tehdit eden enf’da slirekli infliizyon ile uygulama onerilir




Concentration (pg/mL)

Rodriguez-Gascon A, Canut-Blasco A Rev Esp Quimioter 2019;32 (Suppl. 1): 19-24

Fosfomisin
FD

 Fosfomisin

* E.coli, Pmirabilis, S.pneumoniae — konsantrasyona bagli 6ldirme (EAA/MIK)

e S.aureus ve P.aeruginosa — zamana bagli 6ldirme (T>MIK)

[ AUCIMIC ] * PAE

Konsantrasyona bagh etki

e E.colive Pmirabilis 3,4-4,7 st
\ ___________ MIC

) e Paeruginosa 0,3-5,5 st
! T=>MIC Zamana b.’%‘l\etki g ’ ’

.’ \ e S.qureus 0,5-1,4 st




Burgos RM, Rodvold KA. Future Microbiol. 2019 Apr;14:461-475. doi: 10.2217/fmb-2018-
0303. Epub 2019 Mar 11. PMID: 30854892.

Table 2. Pharmacokinetic parameters of intravenous fosfomycin (ZTI-01) in healthy subjects and infected patients.

Healthy subjects (n = 27) Healthy subjects (n = 27) Infected patients (n = 214)

Dosage regimen 1 gram single dose 8 gram single dose 6 gram q8h'

AUC (mgeh/I) 120 + 28.5% 1060 + 192% 2580 (37.8%)%

Cmax (mg/I1) 443 1+ 7.6 370 £ 61.9 376 (36.9%)

Crmin (mg/I1) N.R. N.R. 29.2 (63.4%)

Vs (1) 29.7. 5.7 31.5+16.4 30.9 (38.7%)

CL (I/h) 8.7+1.7 1.0k 1.4 5.98 (51.9%)

CLg (I/h) 6.6 + 1.9 6.3+ 1.6 ~83%}$

t1,2 (h) 24404 28+0.6 4.99 (30.5%) 1

Pharmacokinetic parameters are reported as mean =+ SD for healthy subjects and geometric mean (%CV) for infected patients.

TPharmacokinetic parameters determined on Days 3, 4 or 5 of therapy in infected subjects.

TAUC .o for healthy subjects and AUCq_4 for infected subjects.

$Value represents ~83% of CL when creatinine clearance = 100 ml/min.

TRepresents the t1,2y reported for a three-compartment pharmacokinetic model with first-order elimination.

AUC: Area under the plasma concentration-time curve; Cnax: Maximum plasma concentration; Cin: Minimum plasma concentration; CL: Apparent total body clearance; CLg: Renal
clearance; NR: Not reported; t;,: Elimination half-life; V: Apparent volume of distribution at steady-state.

Reproduced with permission from [31,33].



Fosfomisin
FK-Dagilim ve doku penetrasyonu

e Kemik ( hem hem kortikal hem de slingerimsi kemige)

* Akoz hiimor, bobrek, prostat, kalp kapaklari,

safra,akciger,plevral sivi,
* inflame dokulara yiiksek konsantrasyonda gecer.

* Kan-beyin bariyerini gecme 6zelligine sahiptir ve
meningeal inflamasyon durumunda beyin omurilik

sivisindaki konsantrasyon artar

( kana oranla > %20 konsantrasyonda saptanir)

Rodriguez-Gascon A, Canut-Blasco A Rev Esp Quimioter 2019;32 (Suppl. 1): 19-24
Ruiz Ramos, Lleti JMS Rev Esp Quimioter 2019;32 (Suppl. 1): 45-54

Table 1 Pharmacokinetic properties and tissue penetration of
fosfomycin and other antibiotics employed in managing
infections by multidrug-resistant Gram-negative bacteria

Dustik oksijen, duistik pH altinda daha yiiksek
antimikrobiyal aktivitesi vardir ve abse sivina yeterli
penetrasyonu vardir.

Fosfomycin Meropenem Tigecycline Amikacin

VD, Lkg 0.4-0.5 0.2-04 1-9 0.2-04
Protein binding <50 <5% 15-85% <5%
Renal clearance 35-50% 15-80% 30% >9500

Lungs 30-50% 20-40% 5-30% 10-15%

Subcutaneous tissue 40% 70-800% 80-100% 20-30%
Aqueous humor 15% 5-8% 10% 8-100
Bone 20% 15-20% 350-450% 10%

CSF 650 5-200 10-52% 10-20%

CSF, cerebrospinal fluid; VD, volume of distribution; (%) percentage of the property, parameter or degree of
tissue penetration.



Rodriguez-Gascon A, Canut-Blasco A Rev Esp Quimioter 2019;32 (Suppl. 1): 19-24
F O Sf o m i S i n Reza SM et al. Therapeutics and Clinical Risk Management 2019:15 525-530
Schmidt JJ et al. J Antimicrob Chemother 2016;71:2673-4

F K KI - Gattringer R et al. ) Antimicrob Chemother 2006;58:367-71.

Karacigerde metabolize olmaz.

* KCyetmezliginde doz ayarlamaya gerek yoktur.

Verilen dozun %93’G glomerduler filtrasyona ugrar ve ve degismeden idrar ile atilir ve GF ile koreledir.
CrCl < 40 oldugunda doz azaltilmalidir.

» CrCl 40-80 ml/dk olanlar ve yiiksek doz fosfomisin alanlar yakin takip edilmelidir.

Aralikh HD girenlerde her islem sonrasi 2 g ek doz verilmelidir.

* Diyalizata %80 oraninda gecer
Surekli veno-vendz hemofiltrasyonda doz ayarlamaya gerek yoktur.
Hemadiyafiltrasyondaki anirik hastalarda yari 6mdir uzar.

e 12 st birislem ile fosfomisinin %77 atilir.

* Kan sonuglarindaki fosfomisin konsantrasyonlari, ilgili patojenleri yok etmek igin yeterlidir.



Fosfomisin
Yan Etki

Hafif ve kendini sinirlayan GIS bulgulari ( bulanti, kusma, karinagrisi, dispne )

Basdonmesi, basagrisi, vajinit, solunum yolu enfeksiyonu, mikrobiyal stiperenfeksiyon

Laboratuvar degisiklikler
* Karaciger enzimlerinde bozulma, KCFT artis, |6kopeni

* Bobrek fonksiyonlarinda degisiklik olmaz.

IV form
* Hipernatremi( 1 g IV fosfomisinde 0,32 g sodyum vardir.)
* Hipertansiyon, kalp yetmezligi

e Potasyumun renal yolla atilimini arttirir, hipokalemi



In vitro antibacterial effect of fosfomycin
combination therapy against colistin-resistant
KI e bS i el I a P neumrnmon i ae Yu W et al. Infection and Drug Resistance 2018:11 577-585

* |n vitro kanitlar,

* Fosfomisin + aminoglikozidler bakterisidal etkinlik
gosterir.

TABLE 2. Main approaches toward reduction of aminoglycoside nephrotoxicity”

Mechanism Compound

[. Decrease or prevention of drug accumulation by Kidneys
Intracellular complexation of aminoglycosides
Polyanionic compounds Dextran sulfate (59)
Inositol hexasulfate (67)

Acidic drugs Piperacillin (44)
Latamoxef-moxalactam (68)
Fosfomycin (33, 54)

Pyrnidoxal-5"-phosphate (114)

Mingeot-Leclercq MP, Tulkens PM. Aminoglycosides:
nephrotoxicity. Antimicrob Agents Chemother. (1999)
43:1003-12.



Highly susceptible
(MIC<16 mg/L)

Haemophilus influenzae
Escherichia coli
Klebsiella pneumoniae
Citrobacter spp.
Proteus mirabilils
Salmonella spp.
Shigella spp.
Aeromonas hydrophila
Campylobacter jejuni
Yersinia enterocolitica
Fusobacterium spp.

Moderately susceptible
(MIC: 16-64 mg/L)

No activity
(MIC>64 mg/L)

\ Veionella spp. j

Neisseria meningitidis
Klebsiella oxytoca
Enterobacter spp.

Providencia rettgeri
Morganella morganii
Vibrio spp.
Pseudomonas aeruginosa
Bartonella spp.

Moraxella catarrhalis
Bordetella pertussis
Brucella melitensis
Legionella spp.
Borrelia spp.
Burkholderia cepacia
Stenotrophomonas spp.
Acinetobacter spp.
Bacteroides spp.

o

J

Figure 1 ‘ Susceptibility to fosfomycin of Gram-negative bacteria

Ramos JR, Lleti MS Rev Esp Quimioter 2019;32 (Suppl. 1): 45-54

*Santimaleeworagun W. et al.Southeast Asian J Trop Med Public Health. 2011;42(4):890-900.



Lactobacillus ve
Bifidobacterium >

Fosfomisine duyarli
degildir. Bu sayede

dogal flora fosfomisin
tedavisinden etkilenmez.

Goberdano Rev Esp Quimioterap, Marzo
2003, Vol 16, No 1: 15-40



EURDPEAN COMMITTEE
E U CA S T ON ANTIMICROBIAL
SUSCEPTIBILITY TESTING

Eurapean Sociaty of Clinizal Micrabiology and Infactious 0 sssses

Clinical breakpoints

Organization

Clinical breakpoints

EUCAST News

See » information an Chnical breakpoint tables
Clinical breakpoints

About "Clinical breakpoints" Breakpoint table for bacteria
splitting MIC wild type distributions

Clinical breskpoints - bacteria (v 7.1) - pdffile for Printing (Update 2017-03-13)
Clinical breakpoints - bacteria (v 7.1) - excal file for screen (Update 2017-03-13)

Note: To utilize all funetions in the Excel@file, use Microsoft™ original programs
EUCAST setting breakpoints. only

‘When therz are no breakpoints?

‘Where clinical data is lacking!

Expert rules and intrinsic resistance N N -
Changes in EUCAST Breakpoint Tables v 7.1, 10 March 2017 marked in light

RESISTANCE MEChanisms blue. All previous Changes ibetween versions €.0 and 7.0} are still marked in
nals vally

v'Fosfomisin duyarhligini gésteren yontem agar dillisyon

v'Duyarlilik Enterobacteriaceae ve Staphylococcus spp icin oral form ile ayni

<32 mg/L " duyarl
>32 mg/L “direncli




Fosfomisin duyarlilik testleri

MIC* sinir degerleri (mg/l) Zon caplari sinir degerleri
(200 pg’hik disklerle)

Duyarh< Direncli > Duyarh> Direncli <

CLSI (IYE-Oral)

E.coli (Oral) 64 128 16 13

E.faecalis 64 128 16 13
EUCAST

Enterobacteriacea (Oral-1V) 82 32 24%* 24**

Pseudomonas spp. (Oral-1V) ECEFE 128 ECEEE 19

Staphylococcus spp. IV 32 32

*CLSI agar dillisyon (+25mg/ml G6P) , EUCAST agar veya mikrodillisyon éneriyor
E Test ve otomatize mikrodillisyon yontemleri 6nerilmiyor
**Zon capi sinir degerleri sadece E. coli igin gegerli, diger Enterobacterales liyeleri igcin MIC bakilmali

Bijllaardt W. J Antimicrob Chemother 2018; 73: 2380-2387
Sastry S. J Infect Chemother 2016; 22: 273-280 van Mens SP. Int ] Antimicrob Agents 2018; 52: 678-681
http://www.eucast.org/fileadmin/src/media/PDFs/EUCAST _files/Breakpoint_tables/v_8.1_ Breakpoint_Tables.pdf




Disk diflizyon testi
Sadece E coli icin uygulanabilir

inhibisyon zonu icindeki
izole koloniler dikkate
alinmamali

Examples of inhibiton zones for Escherichia coli with fosfomycin.

a< ) lgnore 2l colonies and read the ouer Zone =cge
d)Record as no nhilation zone.

hitp://www.eucast orng/clinical breakpoints/ ET: 15.03.2017



Fosfomisin

* Fosfomisin MIK degerleri her tir bakteri icin
* suslarin izole edildigi kaynak
e zaman araliklar

e cografi bolgelere gore degisiklik gosterebilmekte

Epidemiyolojik sinir degerler enterik bakteriler ve stafilokoklar disinda cok degisken

Diger bakterilere uygulanacak standart MIK degerleri icin yeterli kanit ??7?

Bu nedenle ciddi enfeksiyonlarin tedavilerinde lokal diren¢c durumu 6nemli



Susceptibility of contemporary isolates to fosfomycin: a systematic
review of the literature

Tan X et al. Infection and Drug Resistance 2021:14 125-142

Vardakas KZ et al. Int J Antimicrob Agents. 2016,;47(4):269-285. . s .
Table 6 Fosfomycin Susceptibilities Among MBL-Producing

Enterobacterales

e 2010-2015 vyillar
MBL No. of FOS MIC;(9o (mg/L) or Range | Ref.

e 84 ga||§ma Enzyme | Isolates | MIC (mg/L)*
o o v b 157
* Fosfomisin duyarhhg R | e
VIM 5° 8-2256° £
* S.aureus %33-100
IMP 13° 4/2256 2
* Enterococcus spp %30-100
Notes: *Percent susceptibility is not reported since CLSI breakpoints are only
e E. faeciu m %92 .6 applicable to urinary isolates. "lsolates from United Kingdom hospitals. “MICsq/9
’ not available for <10 isolates.
o E f qeca /I S % 9 6,8, Abbreviation: FOS, fosfomycin.
F ------------------------------------
. |
I+ GSBL (+) E.coli %81-100 |
: . i VIM(+) K.penumoniae izolatlarinin %76,2
i ¢ GSBL (+) K.penumoniae %15-100 1|
i : fosfomisine duyarli (MIK <64 mg/L)
I+ KR K.pneumoniae %39,2-100 |
!- ———————————————————————————————————— l Pena | et al. Int J Antimicrob Agents. 2014;43(5):460-464



Table 3 Fosfomycin activity in pathogens with various resistance mechanisms

Diez-Aguilar M, Canton R Rev Esp Quimioter 2019;32 (Suppl. 1): 8-18 8

Author, date of . . .
Microorganism, resistance, (n)

% Fosfomycin

Other susceptibility data

Methodology (Breakpoints) Source of isolate  Country  Ref.

publication susceptibility
E. coli (22)/. 81.8%/91.70 MICso, MICgo= 0.5, 2 mg/L
ESBL K. pneumoniae (21) MICs, MICgo= 4, 8 mg/L -

Flamm, R,, 2018 ) Agar dilution (CLSI) SENTRY study USA  (30)

E. coli (")l 970, M|C5o, M|C90= 8, 64 mg/l_/

Carbapenemase K. pneumoniae (12) ’ MICso, MICgo= 1, >256 mg/L
Falagas, M.,2009 \ MDR/XDR Enterobacterales (152) 98% Gradient strips (CLSI) Clinical isolates Greece  (31)
Bouxom, H., 2018 \ ESBL E. coli and K. pneumoniae (100) 92.7% Agar dilution (EUCAST) Urmariy;tl):tcetseremw France  (35)
Bi, W. 2017 \ ESBL E. coli (356) 92,7% MICso, MICgo= 0.5, 32 mg/L Agar dilution (CLSI) Urinary isolates China (34

ESBL E. coli (24) MICso, MICgo= 0.5, 1 mg/L / Agar dilution/microdilution/ .

ML, 2017 1009%)/78% I Ital 2
Mezzatesta ML, 201 \ KPC K. pneumoniae (53) D L e MIE =2 el amdientrruson(Es]] ey Bottess a2}

Fosfomisin duyarliligi

GSBL (+) E.coli %96,8 ve K.pneumoniae % 81,3

Falagas ME et al. Lancet Infect Dis 2010;10:43-50.




Table 3 Fosfomycin activity in pathogens with various resistance mechanisms

Diez-Aguilar M, Canton R Rev Esp Quimioter 2019;32 (Suppl. 1): 8-18 8

Author, date of : . . % Fosfomycin
. Microorganism, resistance, (n) -
publication susceptibility

Other susceptibility data Methodology (Breakpoints) Source of isolate  Country Ref.

P. aeruginosa not susceptible to CAZ-AVI (21) 85.7% MICsq, MICgo= 32, 128 mg/L

Flamm, R,, 2018 P. aeruginosa not susceptible Agar dilution (CLS) SENTRY study sA (30
] : :
to MER (20) 75% M|C50, Mngo 32, 128 mgll.

Agar dilution/microdilution Cystic fibrosis,

2 1 0 —~ I
Walsh C,, 2015 MDR and non-MDR P. aeruginosa (64) 61% MICso, MICoo= 64, 512 mg/L ) vacterer Australia  (10)
T Urinary,
Agar dil I
Perdigao-Neto LV, 2014 MDR P. aeruginosa (15) 7% gard utlt()g{;;crodlutmn bacteremiaand  Brazil  (38)

respiratory isolates

* P. aeruginosa'ya karsi fosfomisin aktivitesi, direngli mutantlarin ortaya ¢iktigi mutasyon serbestligi orani
nedeniyle tartismalidir.

* Genellikle duyarlilik icin kullanilan yontem nedeniyle, in vitro duyarhlik sonuglarinda 6nemli dl¢lide
heterojenlik vardir.

» Seftazidim-avibaktama ve meropeneme duyarli olmayan P. aeruginosa izolatlarinda, sirasiyla %85.7 ve
%75'lik bir fosfomisin duyarhhgi gozlenmistir.




Table 3 Fosfomycin activity in pathogens with various resistance mechanisms
Diez-Aguilar M, Canton R Rev Esp Quimioter 2019;32 (Suppl. 1): 8-18 8

Author, f , , , % Fosfomyci - , ,
i ‘or fjate ° Microorganism, resistance, (n) 1o O,m y c " Other susceptibility data Methodology (Breakpoints) Source of isolate ~ Country Ref.
publication susceptibility
Flamm, R., 2018 MRSA (101) 100% MICso, MICgo= 4, 8 mg/L Agar dilution (CLSI) SENTRY study USA  (30)
Falagas M., 2010 MRSA (130) 99.2% Disc diffusion (200) (CLSI) Nonurinary Greece  (40)
Lu CL, 2011 MRSA (100) 89% Agar dilution (NE) Clinical isolates ~ Taiwan  (41)
Lopez Diaz MC, 2017 MRSA (55) 43.6% MICso, MICg= 128, 512 mg/L Agar dilution (NE) Clinical isolates ~ Spain ~ (42)
Urinary,
Wu D., 2018 MRSA (293) 46.8% Agar dilution (CLSI) bacteremia and China  (43)
respiratory isolates

85.19% tibl
Guo Y, 2017 VRE (890) 0 SUSCEPEIMIE Agar dilution (CLS) Rectalswabs ~ USA (44

13.4% intermediate

VR E. faecium (19) 30% - o :

Tang HJ., 2013 VR E faecalis (21) i MICso, MICgo=128 mg/L Agar dilution (CLSI) Clinical isolates ~ Taiwan  (45)

Gram pozitifler




Fosfomycin for the treatment of multidrug-resistant,
including extended-spectrum B-lactamase producing,
Enterobacteriaceae infections: a systematic review

Matthew E Falagas, Antonia C Kastoris, Anastasios m Kapaskens, Urosos E Karageorgopoulos

Lancet Infect Dis 2010; 10: 43-50

v'17 calisma ve 5057 klinik izolat
v'GSBL+ E.coli ve K.pneumoniae dahil CID Enterobacteracea

Fosfomisin duyarliligi >%90

Fosfomisin duyarhlik
e Brezilya’da

e ABD’de

* Yunanistan’da

* |spanya

Reffert JL et al. Pharmacother 2014

%98.1
%385
%54
%66.2

Bakteriye ve cografik
dagilima gore duyarllik

degisebilmektedir.



Tlrkiye’den fosfomisin ¢calismalari

Tablo 2. Ulusal yapilan calismalarda Escherichia coliizolatlarinda fosfomisine karsi saptanan duyarhhik
oranlari

Calismanin Calismanin Calisilan E. coli E. coli fosfomisin

Calismayi yapan yapildig: yil yapildig: yer izolat sayisi duyarhlikgrani (%)
Tekin ve arkl®] 2006-2011 Diyarbakir 3279 97.8
Uyanik ve ark['!] 2009 Erzurum 139 100
Mengeloglu ve ark!”} 2009-2010 Siirt 105 100

Yasar ve ark[1¥] 2010 stanbul 416 97.1
Deveci ve arkl'?] 2010 Mardin 57 100

Uzun ve ark['3] 2010-2011 Tekirdag 561 93.9

inci ve ark[14] 2012 Hatay 140 91.4
Sanall”] 2012 Ankara 378 94.5
Calismamiz 2013 Kirikkale 397 9.

Flora 2014;19 (1);13-17



3 merkezde agar diliisyon yontemi ile fosfomisin duyarlilik oranlari (%)

100 -
80 -
60
40

20

m Klebsiella KR Klebsiella KS
100
i % 89
100
74 /8
80 - 67 63
60 -
40
20 -
0
Trabzon Uludag Hacettepe Toplam
M Enterobacter KR Enterobacter KS
100 100 100
83
75
68
33
l“-
Trabzon Uludag Hacettepe Toplam

M E.coliKR = E.coli KS
100
100
96 96
95 93 92
89 89 20

90 -

85 -

80

Trabzon Uludag Hacettepe Toplam
B Pseudomonas KR Pseudomonas KS
100
100
80 68
59
60 49
36
40 29
17

20 8

0

Trabzon Uludag Hacettepe Toplam



(5 Taylor & Francis
\) <

JOURNAL OF

v rel  Journal of Chemotherapy

.
H 346 izolat; 185 KR; 163 karbapenemaz (+):

m/loi/yjoc20

126 E.coli, 220 K.pneumoniae

nst Fscherichia

coli and Klebsiella p . .
isolates and freque EUCAST kriterleri

IMF.) types of carbal, E.coli de FOS duyarhlihgi >%95 (KR; KS fark yok)
resistant groups

* K.pneumoniae da FOS duyarhilg

Pinar Zarakolu, Ozgen Késec

Ozakin, Halis Akalin, iftihar * KS'de %90,7, KR'de %69,4

To cite this article: Pinar Zarakolu, {
Ozakin, Halis Akalin, iftihar Koksal &

Escherichia coli and Kiebsiella pneur @ Karbapenemazlar: OXA-48, NDM, KPC, VIM, IMP- PCR ile
NDM, KPC, VIM, IMP types of carba
Chemotherapy, DOI: J_O_J_O_BQLLlZle

e OXA-48 en fazla: E.coli de %96,8, K.pneumoniae da %70,9
* K.pneumoniae da NDM %20,6, KPC %15,2
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lgu

82 yasinda, kadin

DM, insulin aliyor, HT, Alzheimer ?

KOAH alevlenme/ enfeksiyon nedeni ile sOn 6 ayda hastaye 2 kez yatis 6ykisi

IYE enfeksiyon éykisi var.- son 12 ayda
e Cesitli oral AB kullanmis, fosfomisin , sipro, nitrofurantoin, kotrimaksazol

Suur bulanikligi, kusma, istahsizlik, oriyantasyon bozuklugu
* Ates37,8C

2 gundur dis merkez YB yatisi var ve GD kotilesmesi Gzerine sevk edildi.
e Pip-tazo+ vanko verilmis

FM: Ates 38,2C ve SS 18/dk , aritmik, KB 90/60 mm/hg, Nabiz 120/dk

Laboratuvar bulgulari
=  WBC: 21000
= NE: %80
= CRP: 78 mg/L
=  Prokalsitonin: 5 ng/ml
*  Glukoz 320 mg/ml
= eGFR 45, BUN 34 mg/dl, kreatin 2,2 mg/dlI

PA AKC grafi sol lob alt ve orta lobda infiltrasyon

Yogun bakima sepsis kabul edildi.
Meropenem 3X1 g /giin + fosfomisin 3X4
g/gun

EKON

KK Greme yok ?

 Onceki kullandigi AB direncg?
 MDR gram negatif ve pozitif

enfeksiyon riski ?




Aghamali et al., Journal of Medical Microbiology 2019;68:11-25

F o) Sfo m i S i n Candel FJ et al. Rev Esp Quimioter 2019;32 (Suppl. 1): 01-07 1
Diren¢ mekanizmasi

* Kromozomal ve plazmid kaynakl

* Fosfomisine bakteriyel diren¢ iic mekanizma ile gergeklesir.

* Fosfomisine karsi azaltilmis gecirgenlik, kromozomal

* AB permeabilitesisini saglayan tasiyici veya dizenleyici genlerde veya glpT icin ampC'de mutasyon
* Antibiyotik hedefi MurA'nin modifikasyonu (6rn E.coli’de cys115 mutasyonu),
kromozomal

* Antibiyotigin metalloenzimler (fosA, fosB ve fosX) veya kinazlar tarafindan

(fomA ve fomB) tarafindan dogrudan etkisizlestirilmesi-fosfomisin modifiye

eden enzimler



Aghamali et al., Journal of Medical Microbiology 2019;68:11-25

Fosfomisin
Diren¢ mekanizmasi

Antibiyotik modifikasyonu

* Fosfomisini kovalent modifikasyonla etkisiz hale getiren birka¢ enzim epoksit

parcasinin karbon-oksijen bagini parcalar.

—_—
e fosfonat kinazlar FomA ve FomB

* tiyol transferazlar

Fosfomisine glutatyon veya
» glutatyon-fosfomisin (FosA), g y y

L . ——— sistein eklenmesini katalize
* L-sistein-fosfomisin (FosB),

. ederler.
* ATP-fosfomisin (FosC)

* su-fosfomisin (FosX)




Aghamali et al., Journal of Medical Microbiology 2019;68:11-25

Fosfomisin
Diren¢ mekanizmasi

Antibiyotik modifikasyonu

* FosB gram pozitifler, FosA ve FosX gram negatifler tarafindan olusturulur.

* fosA3, fosC2, bla-TEM1b, blaCTX-M65 ve rmtB kodlayan cok ilaca direncli plazmidler
* Fosfomisin, penisilin, sefalosporin ve aminoglikozidlere direnci kodlar.

e GSBL (+) E.coli ve K.pneumoniae — Asya Ulkelerinde

Bununla birlikte, klinik bakteri izolatlarinda fosfomisin direncinin molekiler mekanizmalari

hakkinda henliz cok az sey bilinmektedir.



Intravenous fosfomycin—back to the future. Systematic review and
meta-analysis of the clinical literature 5. Grabein, Clin Microbiol Infect 2017;23:363

e 128 ¢alisma, 5527 hasta
 Sepsis/bakteriyemi, IYE, solunum sistemi
enfeksiyonu, kemik-eklem enfeksiyonu ve SSS
enfeksiyonu

Fosfomisin vs diger AB klinik ve mikrobiyolojik

olarak fark yok
« OR 1,44, %95 GA 0,96-2,15 ve 1,28, %95 GA 0,82-2,01

Fosfomisin monoterapisi ile gelisen direng
havuzlanmis veri %3,4 (%95 GA %1,8-%5,1)
Guvenli bulundu, YE hafif ve tedaviyi kesmeyi

gerektirmedi.

Fosfomycin Comparator

Author(s) and Year Effec. Total Effec. Total OR [95% CI] OR [95% CI]
Monotherapy
Zhang 2003 49 59 45 59 — 1.52[0.62, 3.78]
Sano 1979 33 57 27 50 i 1.17[0.54, 2.52]
Ode 1988 7 16 6 22 Com 2.07[0.53, 8.10]
Albano 1978 38 38 26 26 Not estimable
RE Model for Subgroup ad 141[0.83,2.39]
Combination Therapy
Sirijatuphat 2014 30 47 27 47 = 1.31[0.57, 3.00]
Shimokata 1988 33 41 27 32 [ 0.76[0.22, 2.61]
Nissen 1986 16 17 12 15 ———— 4.00[0.37, 43.38]
Matsumoto 1993 5 5 4 7 ——ma—» 8.56[0.34,212.94]
Kobashi 2002 17 18 15 17 — .- 2.27[0.19, 27.58]
Baron 1987 16 17 14 18 —_—.— 457046, 45.86]
RE Model for Subgroup g 1.48[0.81,2.71]
RE Model for All Studies < 1441096, 2.15]
I I |

| |
0.01 1.00 100.00

Favours Comparator Favours Fosfomycin
Heterogeneity: Tau2= 0; Q(df = 9) = 4.62; 12 = 0%,; p = 0.87
Test for overall effect: Z = 1.78; p = 0.07
RE: Random effects

Fig. 3. Clinical efficacy in patients who were treated with intravenous fosfomycin compared with
other antibiotic agents. Odds ratios (ORs) > 1 indicate increased clinical efficacy with fosfomycin.
Diamonds indicate pooled ORs (+ 95% Cl).



Falagas ME et al. International Journal of Antimicrobial Agents 53 (2019) 22-28

e 17 602 idrar yolu enfeksiyonunu degerlendiren bir calismada *

e fosfomisin kullanimindaki %50'lik bir artis,

» fosfomisine direncli GSBL Ureten E. coli suslarinda (2003'te %2.2'den 2008'de %21.7'ye;
P<0.001) ve ayrica tim izolatlarda 2003'te %3.8'e 2008'de %3.8; P<0.001) bir artisla

sonuclandi.
* Bu bulgu, 7 yillik ikinci bir calismada dogrulanmistir**,

* Diger calismalar, vakalarin %0-6.7'sinde tedavi sirasinda direnc gelistigini ve direnc¢

gelistiren suslarin basinda P. aeruginosa (%7-20) oldugunu bildirmistir***

*Fu Z et al. Front Microbiol 2016;6:1544.

**Mei Q et al. Eur J Clin Microbiol Infect Dis 2015;34:737-44
***Takahata S et al. Int J Antimicrob Agents 2010;35:333-7..
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Fosfomisin duyarlilik testinin
sonuclarinin dikkatle
yorumlanmalidir.
Cunki rutin testlerde ortamlar

glukoz-6-fosfat ile desteklenmez ve R
bu da bazi hassas sugslarin direngli ’ A

goriinmesine neden olur.

fmmah etal., .[ougsal of Medical Microbiology 2019
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Fig. 3. The universal prevalence of fosfomycin resistance based on available data



1Karadag A. In vitro efficacy of fosfomycin against clinical strains. J Microbiol Infect Dis
2014;4:55-58.

[ ] [ ]
FOSfO m I SI n 2Tas T et al. In vitro activity of fos- fomycin against Escherichia coli strains isolated from
recurrent urinary tract infections. SEEJPH 2013;3:147-151.

e [ ] ’ [ ]
Tu r klye d e D I re n g p reva I a n S I 3Pullukgu H et al. Is there a rise in resistance rates to fosfomycin and other commonly

used antibiotics in Escherichia coli- mediated urinary tract infections? A perspective for
2004 - 2011. Turk J Med Sci 2013;43:537-541.

4Demir T et al. Evaluation of the in vitro activity of fos- fomycin tromethamine against
Gram-negative bacterial strains recovered from community- and hospital-acquired urinary
tract infections in Turkey. Int J Infect Dis 2013;17:€966—e970.

Bazi bolgelerde E. coli izolatlari arasindaki direng orani %0 ile %15 arasinda degismektedir ( yeni kullanima

baslansa da) .23

K. pneumoniae izolatlar 6zellikle GSBL liretenler olmak lizere daha fazla diren¢ gosterdi % 26.64

Enterobacter spp. direng % 4.4%
Proteus spp direng % 9,4'li*
A. baumannii R % 48,6 4
Pseudomonas spp. R % 56 4
Tum Morganella morganii izolatlar direngli 4

Serratia ve Citrobacter spp tiim izolatlari duyarh 4




Falagas ME et al. International Journal of Antimicrobial Agents 53 (2019) 22-28
Diez-Aguilar M, Canton R Rev Esp Quimioter 2019;32 (Suppl. 1): 8-18 8

Diren¢ Mutasyon Sikligini Etkileyen Faktorler

* Gram (-) bakterilerde in vitro fosfomisine direngli mutantlar hizla gelisir.
* Paeruginosa, K.pneumoniae, Enterobacter spp, Proteus spp > E.coli
* Direng, daha yuksek fosfomisin konsantrasyonlari ile daha distk bir frekansta gelisir.

* Fosfomisinin farkli viicut bolgelerine degisken penetrasyonunun direng gelisimi agisindan klinik 6nemi

daha fazla calisma gerektirmektedir.

* Mutant secim penceresinin (direncli mutantlarin secilecegi konsantrasyon araligi) — in vitro

* 3X4 g /gin dozlarda 6nlenebilir, MDR mikroorganizmalar icin calisma gerekli

* Fosfomisinin idrar gibi bazi yerlerde ulastigi yiksek konsantrasyonlarin ve biyofilmlere iyi nifuz

etmesinin mutantlarin olasi secimini en aza indirdigi belirtiimelidir



Falagas ME et al. International Journal of Antimicrobial Agents 53 (2019) 22-28

Fosfomisin
Heterodireng

* Heterodirenc, antibiyotige maruz kaldiktan sonra (acikca antibiyotige direnc nedeniyle)
gorunuste duyarli bakterilerin ktictk alt populasyonlarinin buyuyebildigi bir fenomeni

tanimlar.

* Fosfomisine karsi heterorezistans,

» Streptococcus pneumoniae

* Avustralya hastanelerinden alinan MDR ve MDR olmayan P. aeruginosa klinik izolatlarinda da

tanimlanmstir.



— teril
T ————— 1 Flakon + 1 Goziicd Ampul
SSSSSS -
4 Pk 1 Gl osit4 g
o z Fosit 1 g Perfiizyon lgin Liyofilize i
Perfiizyon Igin Liyofilize m Toz igeren Flakon
Toz Igeren Flakon -
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] Fosfomisin Sodyum 20 | —
Fosfomisi 10 ml ; -
‘osfomisin Sodyum siyonll = ek5|yonlv Fosit 4:

Sadece Intravendz uygulama igindir

Standart doz 3 x 4gr/ glin, 30-60 dk inflizyonla

Ciddi ve agir enfeksiyonlarda 3 x 8gr/glin (Kritik hastalarda dagilim hacmi 1, serum
konsantrasyonu diser)

Bakteriyemi sepsis gibi durumlarda 3-4 saatlik uzun infiizyonla

llac etkilesimi bildirilmemis, bu ydnde kapsamli calisma yok

Int J Antimicrobial Agent 2014;44:295
Clin Microbiol Rev 2016;29:321
AAC 2012 ;56(7):3992-5




Uygulama sekli (1V)

* Toz halindeki FOSIT 1 gr ile ampul 10 ml, FOSIT 4 gr ampul ise

20 ml enjeksiyonluk su ile karistirilarak ¢ézelti hazirlanir

* Bu ¢ozelti 200 ml’lik % 0.9 NaCl yada % 5 glukoz inflizyon

cOzeltisine aktarilir, bir saatlik stre icinde uygulanir



Table 1. Activity and Indications of New Agents Against Carbapenem-resistant Gram-negative Pathogens

Activity Doi Y. Clinical Infectious Diseases® 2019;69(57):5565-75
Enterobacteriaceae
Pathogen-
Class A Class B Class D Indications directed Trial
Carbapenemase Carbapenemase Carbapenemase (Including (Including
Agent (eg, KPC) (eg, NDM) (eg, OXA-48) P aeruginosa A. baumannii S. maltophilia Expected) Expected)
Ceftazidime- Yes No Yes Yes No No cUTI/AP clAl, No
avibactam HABP/NABP
Ceftolozane- No No No Yes No No cUTI/AP clAl, NP No
tazobactam
Meropenem- Yes No No No? No No cUTI/AP Yes
vaborbactam
Imipenem- Yes No No Yes No No cUTI/AP clAl, Yes
cilastatin- HABP/VABP
relebactam
Cefiderocol Yes Yes Yes Yes Yes Yes cUTI/AP HABP/ Yes
VABP
Plazomicin Yes Variable® Yes Variable No No cUTI/AP Yes
Eravacycline Yes Yes Yes No Yes Yes clAl No
Fosfomycin Yes Yes Yes Variable No No cUTI/AP No

Abbreviations: A. baumannii, Acinetobacter baumannii; AP, acute pyelonephritis; clAl, complicated intra-abdominal infection; cUTI, complicated urinary tract infection; HABP, hospital-acquired
bacterial pneumonia; KPC, Klebsiella pneumoniae carbapenemase; NDM, New Delhi metallo-B-lactamase; NP nosocomial pneumonia; OXA, oxacillinase; P aeruginosa, Pseudomonas

aeruginosa; S. maltophilia, Stenotrophomonas maltophilia; VABP, ventilator-associated bacterial pneumonia.

®Not active beyond the activity of meropenem alone.

°Frequently inactive against strains that produce NDM-type metallo-B-lactamases.




* Fosfomisin direncli mutanlari kolayca secer.
 Ozellikle yiiksek bakteriyel inokulumda aktivitesi diiser ( 108 CFU/mL)
 S.aureus ise bu mutasyonlar nispeten siktir (10°-10-).

* GSBL ve KR Enterobactericae’lerde direncli alt populasyonlarin yeniden
uremesi, goéalma5| hizli gergekle§iyor. Fransen F et al. J Antimicrob Chemother 2017;72:3374

* Sinerjik etkilesimlerin varligi ve antagonizmalarin neredeyse tamamen

yoklugu, FOS'u klinik uygulamada iyi bir ortak ilac yapar.

* Cok ilaca direncli (MDR) bakteriyel enfeksiyonlari tedavisi

* Vicut bolgelerindeki miukemmel dagilim, gtivenlik ve tolere edilebilirlik profilinin yani
sira ekonomik olmasi,

* Fosfomisin sinerji cok, antagonizma az

Antonello RM et al. Antibiotics 2020, 9, 500;
doi:10.3390/antibiotics9080500



Karaiskos | et al. EXPERT REVIEW OF ANTI-INFECTIVE THERAPY, 2017 VOL. 15, NO. 12, 1123-1140
Tsuji BT et al. Pharmacotherapy. (2019) 39:10-39. doi: 10.1002/ phar.2209

Kombinasyon tedavilerinden beklenen

* Temel teorik avantajlari
* Hizli bakteriyel 6ldtirme
* Bakteriyel direnc gelisiminin dnlenmesi
 Sinerjistik veya aditif etkisinin olmasi

* Enfeksiyon bolgesinde en az bir antibiyotigin yeterli

konsantrasyona ulasma olasiligini artirma

Beklenen hedef
Tedavi basarisizliginda ve mortaliteda azalma



Antonello RM et al. Antibiotics 2020, 9, 500;
doi:10.3390/antibiotics9080500

N

/-FOS'un bakterisidal etkisinin Yaygin olarak kullanilan ampirik

artmasindan kombinasyon rejimlerinin dérnekleri
-AMR'nin onlenmesi sunlardir:

-Daha dusuk dozajlar Karbapenemler + FOS
sayesinde yan etkilerin Kolistin + FOS
sinirlandinimasi seftolozan/tazobaktam + FOS

k tigesiklin (TIG) + FOS. /




Fosfomycin as Partner Drug for Systemic Infection o

. . . e Antonello RM et al. Antibiotics 2020, 9, 500;
Management. A Systematic Review of Its Synergistic doi:10.3390/antibiotics9080500
Properties from In Vitro and In Vivo Studies

e Enterobacterales sinerjistik etkilesimler fosfomisin +

* intravenoz fosfomisin genellikle * penisilinler (%51)
* karbapenemler (%43)

bir antibiyotik rejiminin pargasi «  kloramfenikol (%39)

sefal

olarak bir ortak ilac olarak
uygulanir. . KRE SINERIJI

Karbapenem % 55-79

 Etkilesimler e PseudomiLClUR sy %7,1-36

* Additif ve «indifference» (otonomi Tigesiklin %21-30

) - %65.4 Gentamisin % 25-43
* Sinerjizm - %33.7 .

Samonis G, et al Eur J Clin Microbiol Infect Dis. 2012;31:695-701.

* Antagonizma % 0.9

* sulbaktam (%75)
e penisilinler (%60)



Antonello RM et al. Antibiotics 2020, 9, 500;
doi:10.3390/antibiotics9080500

* Ozellikle, sinerijistik etkilesimlerin
* Enterobacterales % 31.2
3 farkli antibiyotik ile kombinasyon halinde FOS

e S.aureus % 31

* 4 farkl antibiyotik ile kombinasyon halinde FOS

* Enterococcus spp % 7.6

* 5 farkli antibiyotik ile kombinasyon halinde FOS



Klinik bir bakis acisindan, antimikrobiyal yonetim ilkeleri ve MDR etkisi agisindan éncelikler dikkate

alindiginda, FOS iyi farmakodinamik etkilesim oranlarina (aditif/sinerjistik etkiler) asagidakilerle

birlestirildiginde iyi farmakodinamik etkilesim oranlarina isaret etmektedir:

Enterobacterales ve P.aeruginosa Sefalosporinler ve SF + B-laktamaz inhibitorleri
(seftazidim+avibaktam ve seftozolon/tazobaktam dahil
dahil )

K. pneumoniae ve P.aeruginosa Karbapenemler

P. aeruginosa, Kinolonlar

K. pneumoniae Polimiksinler

Staphylococcus spp (MRSA dahil) ve Daptomisin

Enterococcus spp

Staphylococcus spp Linezolid

A.baumannii Sulbaktam

Antonello RM et al. Antibiotics 2020, 9, 500;
doi:10.3390/antibiotics9080500



IV fosfomisinin klinik ¢alismalarda kullanildigi enfeksiyonlar

v Komplike uriner sistem enfeksiyonlari

v Nozokomiyal alt solunum yolu enfeksiyonlari
v Osteomivyelit

v’ Bakteriyel menenijit

v’ Bakteriyemi/ sepsis

Etkinlik

Fosfomisin kan-beyin bariyerini AC dokusuna iyi penetre olur
gecer

Osteomiyelit/DA inf ‘da Biyofilm tabakalarina geger
konsantrasyonlari bakterilere etkin
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Fosfomycin-containing medicinal CURRENT STATUS
p rOd u Cts < Share European Commission final decision

EMA has made recommendations for the use of different formulations of fosfomycin:
e Fosfomycin for intravenous use

Intravenous fosfomycin should now only be used for the treatment of the following serious infections when
other antibiotic treatments are not suitable: complicated urinary tract infections, infective endocarditis, bone
and joint infections, hospital-acquired pneumonia including ventilator-associated pneumonia, complicated skin
and soft tissue infections, bacterial meningitis, complicated intra-abdominal infections, bacteraemia possibly
associated with any of the infections listed above.
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Expert Opinion on Investigational Drugs

ISSN: 1354-3784 (Print) 1744-7658 (Online) Journal homepage: https://www.tandfonline.com/loi/ieid20

Fosfomycin for the treatment of infections
caused by Gram-positive cocci with advanced
antimicrobial drug resistance: a review of
microbiological, animal and clinical studies

Matthew E Falagas, Nikos Rouss:

prososElerageoreoroe: v MRSA , VRE ve PR S.pneumoniae (22 galisma)

v'FOS’e kiimulatif duyarllik
-MRSA % 87.9
-VRE % 30.3
-PRSP’de % 87.2

v'"MRSA (pnémoni, bakteremi ve menenjit) kombine kullaniminda

Klinik basari %96.6



Fosfomisin
Bakteriyemi ve IE

* Ispanya’da MS ve MR S.aureus bakteriyemi ve endokardit
kilavuzunda

 MSSA veya MRSA ile komplike olan enfeksiyonlarin tedavisi
icin kloksasilin, daptomisin veya imipenem ile kombinasyon
halinde bir alternatif olarak fosfomisinin kullanimini

icermistir.

Guidol et al. Enferm Infecc Microbiol Clin 2015; 33(9): 626-32. Doi: 10.1016/]. .. . .
eimc.2015.03.014. * Fosfomisin seftriakson komibinasyonu

yararli olabilir. - E.faecalis

Farina C et al.. Chemotherapy 2011,57:426-433



Current clinical use of intravenous fosfomycin in ICU patients in two
Eu rOI ’ean cou ntrie S Putensen C et al.Infection 2019 https://doi.org/10.1007/s15010-019-01323-4

Table 10 Overw

7 of adverse events

Table9 Summary of safety analysis (adverse events, adverse drug
reactions* and death)

AE Prelated (% (ITT)) Pot related (% (IT T))

9.5%) 9 (4.3%)
8 (3.8%)

Classification n

IV fosfomisin, kritik hastalardaki genis bir (2.4%)

AE(total) yelpazedeki ciddi bakteriyel enfeksiyonlarin

Non-serious ADR* tedavisi icin etkili ve giivenli bir
Serious ADR*

Death

kombinasyon ortagidir. o
(0.5%)
HyperR

13 15

. . . 1(0.5%)
*Considered as being related to fosfomycin

Not specif 1(0.5%)

AE adverse event, ADR adverse drug reaction

| AFE adverse event; ITT intention-to-treat population



Retrospective analysis of fosfomycin combinational therapy for Lido ¥ et al. Exp Ther Med 2017:13:1003010
sepsis caused by carbapenem-resistant Klebsiella pneumoniae

* KR K.penumoniae fosfomisin kombinasyonun etkinlik ve
.. ‘o, Kaplan meier = Other
guvenllg' 10- . Fosfomycin and meropenem
* Retrospektif kohort calisma = Other-censored
. Fosfomycin and
* 104 olgu — sepsis, ] meropenem-censored
%81 hastane kokenli = ‘
S
S 06-
* Tim nedenlerden mortalite %25 ©
.. . ) 8
* Fosfomisin ile kombinasyon ile basarisizlik daha az ( g 04-
OR 4,71, %95 GA 1,03-21,65, p_0,034) *
MV suresi daha kisa ( OR:4,35 %95 GA 1,08-3,60, p=0,037) 0.2~
e Klinik sonucg icin 6ne ¢ikan risk faktorleri
0.0~
* KOAH (OR:0,935 %95 GA 0,06-0,019,p,=0,007) ' . ‘ ' . '
e 0 10 20 30 40 50
* Periferik kateter kullanimi (OR: 3,00 %95 GA Time day
0,007'0, 19, p=0,002) Figure 1. Kaplan-Meier curves showing the impact of targeted treatment with fosfomycin on

survival at 45 days in patients with severe infection caused by carbapenem-resistant and
colistin-resistant Klebsiella pneumonia (log-rank test, t=3.96, P=0.047).



International Journal of Antimicrobial Agents — EZz

Agents

Volume 43, Issue 1, January 2014, Pages 52-59

Outcomes of cri Fosfomisin 24g/giin + tigesiklin/kolistin
patients treated v * Klinik yanit 14. giin %54,2 basarili

due to pandrug-EE-EEURLE LR

resistant Carbape * indetermine sonu¢ % 6,3

negative bacteria * Stperenf% 6,3

e 28 giinluk tiim nedenlerden 6lim %37,5
Konstantinos Pontikis & & |lias Kara
. . o
Katsiari {, Angelos Oikonomou 8, Garyp * Bakteriyel eradikasyon %56,3

3 olguda tedavi sirasinda direng

En sik yan etki hipokalemi




Consensus statement

Rodriguez-Bano™ J, et al. Enferm Infecc Microbiol Clin. 2015.

Diagnosis and antimicrobial treatment of invasive infections due http://dx.doi.org/10.1016/j.eimc.2014.11.009
to multidrug-resistant Enterobacteriaceae. Guidelines of the Spanish
Society of Infectious Diseases and Clinical Microbiology

Fosfomycin

- Experience with fosfomycin for the treatment of invasive infec-
tions caused by MDR and XDR Enterobacteriaceae is limited;
however, in patients with limited options, fosfomycin (4-6g
every 6 h to 8 g every 8 h) may be considered as part of a com-
bination regimen including at least one more active agent (CIII).




Olgu

75 yasinda, kadin
DM, insulin alyor.

Sol diz protezi -2 ay 6nce
* Agnisi devam ediyor, ¢ok gesitli AB verilmis
*  MRI: protez etrafinda endurasyon?
* Aspirasyon gram boyama PMNL ve G(+) kok

IYE enfeksiyon dykiisi var.
* (Cesitli oral AB kullanmis.
* Ates 38,8 C, sik idrar ¢cikma, bel agrisi
* Evde kalan oral siprofloksasin almis.

FM: Ates 37.8
FM bulgulari

* Sol dizde agn, sislik, fistiil, akinti ( ameliyettan bu yana)

Laboratuvar bulgulari
= WBC: 10,600
= NE:%77,2 LY: %13,6
* TiT: 100 I6kosit/ LE 2+
= CRP:56 mg/L
=  ESR 45 mm/st

femoral komponent

tibial komponent

polietilen eklem yuzu

Clinical Microbiology
Reviews®
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gl SOCIETY FOR
MICROBIOLOCY

Prosthetic Joint Infection

Aaron J. Tande and Robin Patel

TEST DUYARLILIK %
(PERIFERAL KANDA)

02GULLUK %

CRP 10 mg/It 88

ESR 30 mm/saat 75 70
IL-6 10 pg/ml 97 91
PROCALCITONIN 0.3 ng/ml 33 98

Aspirasyon kultuiri

Kultir MRSA

Daptomisin + fosfomisin



Avrupa Muskiiloskeletal Enfeksiyon Toplulugunun (MSIS) 2011’de yay
inladigi tani kriterleri endokardit icin tanimlanan Duke kriterlerine be
nzerdir.

Major kriterler Minor kriterler

« Protez ile iliskili sins traktist * * Serum CRP ve ESR artigl

* Sinoviyal sivida artmis [6kosit sayisi
e > 2 kiltirde ayni mo GUremesi

ya da (++) poziif I6kosit esteraz test
 Sinoviyal sivida notrofil artisi (%PMNL)
el * Etkilenmis eklemde pirulans varhgi

* Eklem sivisi ve ¢cevre dokulardan alinan kultirlerin birinde Greme

U¢ minér kriter varhg:

* Yiksek ¢ozinurlukli incelemede toplamda

>5 fazla alanda =5 notrofil izlenmesi
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Prosthetic Joint Infection

Aaron J. Tande,? Robin Patel*®

Division of Infectious Diseases, Department of Internal Medicine,” and Division of Clinical Microbiology, Department of Laboratory Medicine and Pathology,” Mayo Clinic,
Rochester, Minnesotd, USA

TABLE 1 Common causes of prosthetic joint infection

% of patients with prosthetic joint infection

Hip and knee
10N All time periods® Early infection” Hip* Knee* Shoulder? Elbow”
Staphylococcus aureus 27 38 13 23 18 42
Coagulase-negative Staphylococcus 27 22 30 23 4] 4]
occus species 8 4 6 6 4 4
Enterococcus species 3 10 2 2 3 0
Aerobic Gram-negative bacilli 9 24 7 5 10 7
Anaerobic bacteria 4 3 9 5
Propionibacterium acnes 24 1
3 0
Culture negative 14 10 7 11 15 5
Polymicrobial 15 31 14 12 16 3
Other 3

“ Data aggregated from 2,435 joints (24, 26, 57, 79, 93-102).

¥ Data aggregated from 637 joints (67, 97, 98, 103-107).

¢ Data from 1,979 hip and 1,427 knee P]Is from the Mayo Clinic Prosthetic Joint Infection Database (E. F. Berbari, personal communication).
¢ Data aggregated from 199 shoulders (56, 110-116).

¢ Data aggregated from 110 elbows (13, 117-120).

April 2014 Volume 27 Number 2 cmr.asm.org 309



Diez-Aguilar M, Canton R Rev Esp Quimioter 2019;32 (Suppl. 1): 8-18 8
Falagas ME et al. Clin Microbiol Rev 29:321-347 doi:10.1128/CMR.00068-15.

Biyofilmdeki Antimikrobiyal Aktivite

* Fosfomisin, olgun biyofilmlere yiksek oranda penetrasyon gostermistir.

e Bu vyapilarin ic kisminda bulunan anaerobik ortam, fosfomisin tasiyici GlpT'nin ekspresyonunu
desteklemektedir.

* Daha blyuk miktarda antibiyotik bakterilerin icine niifuz eder.

IECTCCYNCINeEl «  [\RSA biyofilmlerinde
biyofilm enfeksiyon Fosfomisin ile vankomisin, rifampisin, linezolid, minosiklin, vankomisin veya
halinde teikoplanin
B EIGCIIEldRe]lell «  Enterococcus faecalis
« Bakterileri biyg Gentamisin ile kombine edilmis fosfomisin ve monoterapi
e P. aeruginosa biyofilmlerine karsi sinerijisitk etki ve bakterinin hiicrenin icine

* Ayni zamanda
penetrasyonunda artis

Fosfomisin + gentamisin



Deneysel Yabanci Cisim Modelleri
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Figure 1 Percentage eradication of an methicillin-resistant
Staphylococcus aureus biofilm in the animal model of
foreign body infection [32-38].

Figure 2 ‘ Decrease in bacterial load in the interior of the box of
the foreign body animal model by methicillin-resistant
Staphylococcus aureus [32-38].

DAP, daptomycin; FOS, fosfomycin; VAN, vancomyein; RIF, rifampicin; LIN, linezolid. CLO, cloxacillin; DAP, daptomycin; FOS, fosfomycin; LIN, linezolid; RIF, rifampicin; VAN, vancomycin.

Fosfomisinin monoterapideki etkinligi, osteomiyelit modellerinde gézlenenden farkh olarak MRSA'ya karsi
sinirhydi;
Bununla birlikte, daptomisin ve rifampisin ile kombinasyon son derece sinerjikti ve sterilizasyon oranlari > %70

ile her iki kombinasyon da planktonik ve sesil populasyonlari azaltmada daha etkiliydi.
Morata L, Soriano A Rev Esp Quimioter 2019;32 (Suppl. 1): 30-36



Deneysel Yabanci Cisim Modelleri

* E. faecalis'e karsi sterilizasyon orani
* monoterapide fosfomisin (%43) < fosfomisin + genta (%58
e .GSBL ureten E. coli'ye karsi sterilizayon oranlari
* monoterapide fosfomisin,> tigesiklin, gentamisin ve kolistinden daha etkiliydi,
 monoterapide fosfomisin < fosfomisin+ diger antibiyotikler
* Spesifik olarak, fosfomisin ve kolistin kombinasyonu, sterilizayon orani %67
* invitro veriler, VRE'ye karsi daptomisin ile kombinasyon ve P. aeruginosa'ya karsi karbapenem ile

sonuglar iyi.

Morata L, Soriano A Rev Esp Quimioter 2019;32 (Suppl. 1): 30-36



Katerina G. Tsegka et al. (2022) Expert Review of Anti-

. . . OO 8 . infective Th , 20:1, 33-43, DOI:
Intravenous fosfomycin for the treatment of patients with bone and joint infections: 10.1080/14787210,2031.1933463

a review |

* 19vyayin, 365 hast
e Akut ve kronik osteomyelit (%81,1), diskit, periprostetik eklem enfeksiyonu
* Fosfomisin %93.4 hastaya kombinasyon icinde verildi.
e Sefotaksim, , diger 3. KSF, sefamandol ve diger 2. KSF, flukloksassin, karbapenem, klindamisin,

FQ, amok-kla, oenisilin, amoksisilin, glikopeptitler

Hastalarin %82,2 basari ile tedavi edildi.
Doz 12-16 g/giin ( 4-24 g/giin)

e Cocuklara 50 mg/kg/giin-250 mg/kg/glin
° Tedavi stiresi b”-kag: gUnde -3 ay tedaViIerinde ba§arI|I Olabilir.

Kemik-eklem enfeksiyonlarinda kombinasyon

4

 Ensikizole edilen etken S.aureus (%38,9)
* KNS, Streptococcus spp, P.aeruginosa, Proteus spp, Enterococcus spp, E.coli
« Hafif yan etkiler: GIS, hipernatremi, dékiinti, ndtropeni



Morata L, Soriano A Rev Esp Quimioter 2019;32 (Suppl. 1): 30-36

Kemik-Eklem Enfeksiyonlarinda Fosfomisin

* Osteomiyelit patogenezinde,

» coklu antibiyotige tolerans gosteren kiiglik koloni varyantlarinin olusumu yoluyla bu konuma

adapte olan S. aureus'un hucre ici formlarinin roliine dair artan kanitlar vardir.

* Fosfomisin, terapotik konsantrasyonlarda S. aureus'un hticre i¢i formlarina karsi etkinlik
gostermistir,

* Ancak fosfomisin, ofloksasin ve rifampisinin aksine klcuk koloni varyantlarinin secimini
engelleyememistir.

* Bu tip enfeksiyon icin fosfomisin kombinasyonlarinin kullanilmasi gerektigini

dusindirmektedir.



Periprosthetic joint infection: current
concepts and outlook

Izakovicova P, Borens O, Trampuz A. EFORT
Open Rev. 2019;4(7):482—-494.

Micro-organism Antibiotic® Dose® Route
(red: difficult-to-treat) (check susceptibility before)
Gram-negative
- Enterobacteriaceae (E. coli, Klebsiella, Ciprofloxacin 2x750 mg p.0.
Enterobacter etc.)
- Non-fermenters Piperacillin/tazobactam or 3x4.5¢ \
(Pseudomonas aeruginosa, Acinetobacter spp.) ~ Meropenem or 3x1g \'
Ceftazidim 3x29 \
+ Tobramycin 1x300 mg \
(or gentamicin) 1x240 mg \'
for 2-3 weeks, followed by:
Ciprofloxacin 2750 mg p.0.
- kiprofloxacin-resistant Depending on susceptibility: meropenem 3 x 1 g, colistin 3 x 3 million U and/or fosfomycind3 x5 g IV,

followed by oral suppression.

weeks

“yael (e aAX. 2
- Vancomycin-resistant (VRE) Individual; removal of the implant or life-long suppression necessary




Steinmetz S, Wernly D, Moerenhout K, et al. EFORT Open

INnfection after fracture fixation ’ Rev. 2019:4(7):468-475.

Table 2. Antibiotic therapy table for infection after fracture infection suggested antibiotic eradication therapy according to microorganism

Microorganism Antibiotic therapy Dose Route
(normal renal function)
Gram-negative
Enterobacteriaceae (E. coli, Klebsiella, - Ciprofloxacin 750 mg, every 12 h p.o.
Enterobacter etc.)
Nonfermenteres (Pseudomonas aeruginosa, ~ 2-3 weeks:
Acinetobacter spp.) - Piperacillin/tazobactam or 4.5, every8 h \'
- Meropenem or 1g,every8h \'
- Ceftazidim 2g,every8h \'
+ 300 mg, every 24 h \'
- Tobramycin or 240 mg, every 24 h \'
- Gentamicin or 5g,every8h \'
- Fosfomycin 750 mg, every 12 h p.o.
Followed by:
- Ciprofloxacin
Ciprofloxacin-resistant Depending on susceptibility (IV, alone or in combination):
- Meropenem 2 g, every 8 h
- Colisitin 3 Mio IU every 8 h
- Fosfomycin 5 g, every 8 h
- _Fosfomycin 600 mg, every 12 h p.o
ey

Vancomycin resistant (VRE)

Individual. Removal of the implant or suppression until implant removal




Journal of Antimicrobial Chemotherapy (2009) 64, 574—-578
doi: 10.1093/jac/dkp230 ]

Advance Access publication 3 July 2009

High fosfomycin concentrations in bone and peripheral soft tissue
in diabetic patients presenting with bacterial foot infection

Michael V. Schintler!'t, Friederike Traunmiiller!:2+, Julia Metzler!, Gerhard Kreuzwirt!,

Stephan Spendel!, Oliver Mauric?, Martin Popovic??, Erwin Scharnagl!

v’ MRSA’nin ciddi DA enf, FOS kemik dokuya penetrasyonu

v'FOS kemik matriksi tutan derin DA enf’da etkili




Prevention, Diagnosis and Management of Post-Surgical
Mediastinitis in Adults Congenstus Guidelines of the Spanish
Society of Cardiovascular Infections (SEICAV), the Spanish
Society of Thoracic and Cardiovascular Surgery (SECTCV) and
the Biomedical Research Centre Network for Respiratory
Diseases (CIBERES)

Table 4. Recommendations * for the treatment of mediastinitis as per the aetiological agent. Treatment must always be

carried out with the advice of an expert in infectious diseases and adjusted to the sensitivity of each microorganism in

each centre.

Microorganism First Choice Alternatives

Gram-positive cocci

Methicillin-sensitive Staphylococcus aureus  Cloxacillin/cefazolin
Vancomycin or daptomycin + Ceftaroline
cloxacillin/ ceftaroline Fosfomycin + imipenem

Methicillin-resistant Staphylococcus aureus  Allergic to BL Clindamycin + coﬁlmoxazole
Daptomycin + fosfomycin Telavancin

Daptomycin + cotrimoxazole

** Oral antimicrobials

Bouza,E. Et al. J. Clin. Med. 2021, 10, 5566.
https://doi.org/10.3390/jcm10235566

Not high aminoglycoside resistance

. Ampicillin + ceftriaxone Vancomycin + gentamicin
Enterococcus faecalis g ot s
Ampicillin + gentamicin
High aminoglycoside resistance i .
Ampicillin + ceftriaxone Daptomysine: Fosfomycin
Enterococcus faecium Daptomycin + ampicillin Daptomycin + tigecycline

Daptomycin + ceftaroline

Tigecycline + gentamicin

Gram-negative bacilli including multidrug resistant microorganisms

According to antibiogram

Enterobacteriaceae Meropenem if BLEE Tigecycline + amikacin or imipenem
According to antibiogram Ceftazidime + amikacin
Pseudomonas ‘ e : .
Piperacillin-tazobactam if susceptible Ceftolozane-tazobactam
ATl Tigecycline +/— colistin or meropenem if

susceptible

Expert consensus is required

Cathapencmaseproducmg Ceftazidime-avibactam if susceptible. Expert consensus

Fungi

Candida Fluconazole/Voriconazole E‘chmocandms -
Liposomal amphotericin
Liposomal amphotericin

Aspergillus Voriconazole Echinocandins
Combinations

* Before prescribing, always search for drug interactions and patient allergies. ** Oral antimicrobials (after 2-3 weeks of IV treat-
ment and according to antibiogram): Linezolid/tedizolid, trimethoprim-sulfamethoxazole, clindamycin, quinolones, fusidic acid
with/without rifampicin.




Intravenous fosfomycin for the treatment of patients with central nervous system | regka ket ai exeerr Review oF antrmrecrive

infections: evaluation of the published evidence

THERAPY 2020, VOL. 18, NO. 7, 657-668

32 yayin, 224 hasta
%87 kombinasyon tedavisi
Doz: 14-16 g/giin, ( 4-24 g/glin)
Tedavi suresi 6 giin-2 ay
Kombinasyon
* 3 ve 4. KSF — sefotaksim en sik
* Karbepenem, glikopeptit,amikasin,
metranidazol, amoksisilin,

IV fosfomisin SSS

enfeksiyonlarinda kombinasyon

tedavisinde bir alternatiftir.

Table 3. Data on the use of fosfomycin as first- or second-line treatment,
combination treatment or monotherapy, the types of central nervous system
infecy i i i i

Fosfomisin, yaklasik %30 penetrasyonla kan-beyin
bariyerini geger.
glikopeptitlerin, aminoglikozitlerin ve bir¢ok beta-
laktaminkinden daha yiiksek
Bu nedenle, fosfomisin, hem iinflame hem de inflame
olmayan meninkslerde BOS ve BOS koleksiyonlarinda iyi
bir diflizyona sahiptir;
' fosfomisinin Cqs'si duyarl bakterilerin MIC'sinden daha

yiksektir

Post- mortem growth of MTBC 1 0.7%

CSF: cerebrospinal fluid, CNS: central nervous system, MTBC: Mycobacterium
tuberculosis complex.




ESCMID guideline: diagnosis and treatment of acute bacterial meningitis

D. van de Beek', C. Cabellos?, O. Dzupova3, S. Esposito", M. Klein®, A. T. Kloek', S. L. Leib®, B. Mourvillier’, C. Ostergaarda,
P. Paglianoq, H. W. Pfisters, R. C. Read'o, O. Resat Sipahi '""and M. C. Brouwer', for the ESCMID Study Group for Infections of the

Brain (ESGIB)

Microorganism Standard treatment Alternatives Duration
Streptococcus pneumoniae
Penicillin susceptible (MIC <0.1 pg/mlL) Penicillin or amoxicillinfampicillin Ceftriaxone, cefomxime, chloramphenlcol 10— 14 days
Penicillin resisant (MIC >0.1 pg/mlL), Ceftriaxone or cefotaxime Cefepime, meropenem, moxifloxacin® 10— 14 days
third-generation cephalosporin susceptible
(MIC <2 pg/mlL)
Cephalosporin resistant (MIC =2 pg/mlL) Vancomycin plus rifampicin, or Vancomycin plus moxifloxacin,” linezolid 10— 14 days
vancomycin plus cefuriaxone or
cefotaxime, or rifampicin plus
ceftriaxone or cefomxime®
Neisseria meningitidis
Penicillin susceptible (MIC <0.1 pg/mlL) Penicillin or amoxicillinfampicillin Ceftriaxone, cefomaxime, 7 days
chloramphenicol
Penicillin resisant (MIC =0.1 pg/mlL) Ceftriaxone or cefotaxime Cefipime, meropenem, 7 days

Listeria monocytogenes
Haemophilus influenzaoe
B-Lactamase negative
B-Lactamase positive
B-Lactamase negative ampicillin resistant

Staphylococcus aureus
Methicillin sensitive

Methicillin resistant

Vancomycin resistant (MIC >2.0 pg/mlL)

ciprofloxacin or chloramphenicol
Amoxicillin or ampicillin, penicillin G* trimethoprim-sulfamethoxazole,
moxiﬂox;-lcin.b meropenem, linezolid
Amoxicillin or ampicillin
Ceftriaxone or cefotaxim
Ceftriaxone or cefotaxime
plus meropenem

Ceftriaxone, cefomxime or chloramphenicol
Cefepime, ciprofloxacin, chloramphenicol
Ciprofloxacin

Flucloxacillin, nafcillin, oxacillin Vancomycin, linezolid, rnfampicnn.
fosfomycin,” daptomycm

Trimethoprim/sulfamethoxazole, linezolid,
rifampicin,” fosfomycin,” daptomycnn

Rifampicin,” fosfomycin,” daptomycin”

Vancomycin'

Linezolid’

At least 21 days

7—10 days
7—10 days
7—10 days

At least |4 days
At least |4 days
Act least |4 days

aRecommendatlons must be in accordance with the results of the susceptibility testing.

®Based on case reports.
c<.‘.ef1:naxone dose 2 g ql2h and cefomaxime 2—3g q6h.
Addmg an aminoglycoside can be considered.
“Must not be used in monotherapy.
fAddition of rifampicin can be considered.

/




Ruiz Ramos, Lleti JMS Rev Esp Quimioter 2019;32 (Suppl. 1): 45-54

Cok Ilaca Direncli Gram Negatif Bakterilerde
Pulmoner Enfeksiyonlar

» Akciger dokusuna penetrasyonu (%32-53) iyidir.

* Ozellikle nozokomiyal pnédmonide kombinasyon (

karbepenem,tigesiklin, kolistin) rejiminde kullanilir.
* Kistik fibrozis P.aeruginosa icin kombinasyonda yer alir.

* Ancak nozokomiyal pnédmonide ampirik kullanim icin heniz

kilavuzlara girmedi
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Intravenous fosfomycin for pulmonary exacerbation of cystic fibrosis: Real &
life experience of a large adult CF centre e

G. Spoletini“""', M. Kennedy*, L. Flint®, T. Graham®, C. Etherington”, N. Shaw”, P. Whitaker®,
M. Denton™, I Clifton”, D. Peckham®"

v'Retrospektif, 2014-2016
v'IV FOS + diger antibiyotik kombinasyonu

v'FEV1'de anlamli iyilesme (0.94 Lvs 1.24 L, p < 0.01) ve CRP’de anlamli azalma
(65 mg/Lvs 19.3 mg/L, p < 0.01).

v'Bobrek fonksiyonlarinda degisiklik yok
v'Bulanti en sik yan etki (48%), anti emetiklerle kontrol altinda

v'FOS klinik olarak etkili ve glivenli
v'Baslangic tedavisine yanitsiz ve cok ilaca allerjisi olan

bu grup hastalarda kombinasyon tedavisinde kullanilabilir




How to manage Pseudomonas aeruginosa infections

Bassetti M et al. Drugs in Context 2018; 7: 212527.
Matteo Bassetti MD, PhD', Antonio Vena MD', Antony Croxatto PhD?, Elda Righi MD, PhD', Benoit Guery MD, PhD?

Figure 1. Clinical approach to patients with suspected P. aeruginosa infection.

PATIENT RISK FACTORS

Associated Comorbidities: ) /Risk factors for P. aeruginosa \

> Diabetes > Receipt of broad-spectrum

> COPD antimicrobial therapy in last 90
CRITICALLY ILL > Moderate/severe renal/liver disease days (mainly cephalosporines,

OR AND/ 3— :Er;':jmtlxnosuppression/neutropenia AND/ fluoroquinolones or carbapenems)

SEPTIC SHOCK OR : Soliedrtyumor OR > History of prolonged

> Structural lung disease hospitalization and/or LTCFs

> Trauma > Invasive devices

> Organ transplantation > Immunosuppression

> Hemodialysis >

current or prior ICU admission )

AT LEAST ONE RISK FACTOR NO RISK FACTORS

EMPIRICAL THERAPY Loc.al epldemlo!ogy for P. a.eruglnosa strall!s
Resistance to third generation cephalosporin,
BSl and VAP piperacillin/tazobactam or carbapenem
Ceftolozane/tazobactam>ceftazidime/avibactam v(imipenem or meropenem) >25%
OR
carbapenem>piperacillin/tazobactam>cefepime> m

ceftazidime
PLUS
aminoglycoside/colistin/fosfomycin Do escalntats / ERBBICACTHER AT \

Complicated UTI or IAI 2
s : single agent when
Ceftolozane tazobactam>ceftazidime/avibactam the ontinicrobial BSI and VAP, skin and soft tissue infections
carbapenem>piperacillin/tazobactam>cefepime>

+ metronidazole ey
a5 testing becomes ceftazidime
carbapenem>piperacillin/tazobactam or cefepime> available Complicated UTI

carbapenem>piperacillin/tazobactam>cefepime>
ceftazidime

\ aminoglycoside/colistin /

BSI: Bloodstream infection; COPD: Chronic obstructive pulmonary disease; IAl: Intra-abdominal infections; LTCFs: Long term
care facilities; UTI: Urinary tract infection; VAP: Ventilator associated pneumonia.

PLUS
aminoglycoside/colistin/fosfomycin
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Preliminary Study of Colistin versus Colistin plus Fosfomycin for
Treatment of Carbapenem-Resistant Acinetobacter baumannii
Infections

Tayland

Rujipas Sirijatuphat, Visanu Thamlikitkul

TABLE 1 (Continued)

Colistin +

Patient characteristic with/without carbapenem treatment fosfomycin Colistin P value
Outcomes of the study after excluding patients who
received concurrent carbapenem
n 43 39
Favorable clinical response (96)
First 72 h 76.7 66.7 0.336
End of study treatment 62.8 56.4 0.654
28-day all-cause mortality (96) 44.2 53.8 0.507
Infection-related 28-day mortality (26) 16.3 23.1 0.578
Microbiological eradication (26)
First 72 h B87.8 65.7 0.028
End of study treatment 100 84. 0.023
Adverse events (96)
Acute kidney injury (RIFLE)® 37.2 48.7 0.372
Abnormal liver function test 11.6 15.4 0.749

* KR A baumannii infeksiyonu 94 hasta

* Kolistin vs kolistin-fosfomisin randomize edilmis

e Klinik iyilesme mortalite farkli degil
* Mikrobiyolojik eradikasyon daha iyi




Fosfomycin in continuous or prolonged infusion for systemic Vicroiol fectis
https://doi.org/10.1007/s10096-

bacterial infections: a systematic review of its dosing regimen | ozxosen-
proposal from in vitro, in vivo and clinical studies

Abstract

Fosfomycin (FOS) administered intravenously has been recently rediscovered for the treatment of systemic infections due to
multidrug-resistant bacteria. Its pharmacokinetic properties suggest a time-dependent dosing schedule with more clinical benefits
from prolonged (PI) or continuous infusion (CI) than from intermittent infusion. We revised literature concerning PI and CI FOS
to 1dentify the best dosing regimen based on current evidence. We performed a MEDLINE/PubMed search. Ninety-one studies
and their pertinent references were screened. Seventeen studies were included in the present review. The activity of FOS against
Gram-negative and Gram-positive bacteria was evaluated in fourteen and five studies, respectively. Six studies evaluated FOS
activity in combination with another antibiotic. Daily dosing of 12, 16, 18 or 24 g, administered with different schedules, were
investigated. These regimens resulted active against the tested isolates in most cases. Emergence of resistant isolates has been
shown to be preventable through the coadministration of another active antibiotic. FOS is a promising option to treat systemic
infections caused by multidrug-resistant bacteria. Coadministration with another active molecule is required to prevent the
emergence of resistant bacterial strains. The results of our review suggest that a therapeutic regimen including a loading dose
of FOS 8 g followed by a daily dose of 16 g or 24 g CI could be the best therapeutic approach for patients with normal renal
function. The dosing regimens in patients with renal insufficiency and CI or PI superiority compared with intermittent infusion in

——
i A 1 24:° 1 111 A | 2 4 41




European Society of Clinical Microbiology and Infectious Diseases Paul M et al., Clinical Microbiology and Infection,
(ESCMID) guidelines for the treatment of infections caused by https://doi.org/10.1016/].cmi.2021.11.025
multidrug-resistant Gram-negative bacilli (endorsed by European
society of intensive care medicine)

Recommendation Strength of recommendation Level of evidence

Third-generation cephalosporin-resistant Enterobacterales (3
Recommendations on the choice of antibiotic treas

Septik soku olmayan hastalarda kiYE icin, in vitro olarak kisa

(imipenem or meropenem) as targeted Jf siireli tedaviler icin aktif olduklarinda sartl olarak
For patients with BSI due to 3GCeph 0
meropenem may be used. aminoglikozitleri veya IV fosfomisin onerilir.

For patients with low-risk, ng@€severe infections due to 3GCephRH expert opinion
fle suggest piperacillin-tazobactam, amoxicillin/clavulanic acid
R s i e i R RN s T
For cUTI in patients without septic shock, we conditionally recommend aminoglycosides when Conditional/strong Moderate/high
active in vitro for short durations of therapy, or IV fosfomycin.
Among all patients with 3GCepERE infections, stepdown targeted therapy followmg Good practice statement Expert opinion

carbapenems once patients are stabilized, using old BLBLI, quinolones, cotrimoxazole or other
antibiotics based on the susceptibility pattern of the isolate, is good clinical practice.
We do not recommend tigecycline for infections caused by 3GCephRE. Strong Very low
Among all patients with 3GCephRE infections the new BLBLI are reserved antibiotics for Good practice statement Expert opinion
extensively resistant bacteria and therefore, we consider it good clinical practice to avoid
their use for infections caused by 3GCephRE, due to antibiotic stewardship considerations.

We suggest that cephamycins (e.g. cefoxitin, cefmetazole, flomoxef) and cefepime not be used Conditional Very low
for 3GCephRE infections.
For cefoperazone-sulbactam, ampicillin-sulbactam, ticarcillin-clavulanic acid, temocillin and No recommendation

mecillinam there is insufficient evidence for the management of patients with 3GCephRE
infections at the time of writing and therefore no recommendation can be issued.




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)

Paul M et al., Clinical Microbiology and Infection,
https://doi.org/10.1016/j.cmi.2021.11.025

Carbapenem-resistant Enterobacterales (CRE)

Recommendations on the choice of antibiotic treatment for CRE

For patients with severe infections due to CRE, we suggest meropenem-va
ceftazidime-avibactam if active in vitro.

For patients with severe infections due to CRE carrying me
all other antibiotics, including ceftazidime-avibagtam a
conditionally recommend treatment with cefidefocol,

For patients with non-severe infections due to CRE unde]‘the (

on an individual basis and according to the sgufce of infection, as good clinical practice. For
patients with cUTI, we suggest aminoglyedSides, including plazomicin, over tigecycline,
We suggest that tigecycline not be usgéfor BSI and HAP/VAP; if necessary, in patients with

tioecycline

stewardship, we consider the use of an old antibjotic, chosen RSLERTMIELS RN GENTI TG C W IR IR ETRELELITE

Conditional

oderate/low

Kilavuz hazirlandiginda

oW

1d me KRE icin imipenem-relebaktam ve fosfomisin

monoterapilerinin kullanimina yonelik tavsiye veya

xpert opinion/low

Low

here is no evidence to recommend for or against the use of imipenem-relebactam and
fosfomycin monotherapies for CRE at the time of writing,

No recommendation




European Society of Clinical Microbiology and Infectious Diseases
(ESCMID) guidelines for the treatment of infections caused b
multidrug-resistant Gram-negative bacilli (erldors
society of intensive care medicine) Sadece polimiksinlere, aminoglikozidlere, tigesiklin veya
fosfomisine in vitro duyarli CRE'nin neden oldugu ciddi

Paul M et al., Clinical Microbiology and Infection,
https://doi.org/10.1016/j.cmi.2021.11.025

: : enfeksiyonlari olan hastalar i¢in veya yeni BLBLI'nin
Recommendations on combination therapy

For patients with CRE infections susceptjbfe to and treated with
meropenem-vaborbactam or cefigefocol, we do not recommerjd comk
For patients with severe infectiprf caused by CRE carrying metallo-p-lac IR CIUNLER TUENLR CUIECA R EE D UUUE L B B
resistant to new antibiotjefnonotherapies, we suggest aztreonan and ¢ oneri sunulamaz.
combination therapy.
For patients with severe infections caused by CRE susceptible in vitro only to polymyxins, Conditional Moderate
aminoglycosides, tigecycline or fosfomycin, or in the case of non-availability of new BLBLI, we
suggest treatment with more than one drug active in vitro. No recommendation for or against
specific combinations can be provided.
We suggest that clinicians avoid carbapenem-based combination therapy for CRE infections, Conditional Low
unless the meropenem MIC is < 8 mg/L, where high-dose extended-infusion meropenem
may be used as part of combination therapy if the new BLBLI are not used.
[n patients with non-severe infections or among patients with low-risk infections, under the Good practice statement Expert opinion
consideration of antibiotic stewardship, we consider the use of monotherapy chosen from
among the in vitro active old drugs, on an individual basis and according to the source of
infection as good clinical practice

bulunmamasi durumunda, in vitro olarak aktif olan birden fazla
ilagla tedavi 6neriyoruz.




European Society of Clinical Microbiology and Infectious Diseases Paul M et al., Clinical Microbiology and Infection,
(ESCMID) guidelines for the treatment of infections caused by https://dol.org/10.1016/].cmi.2021.11.025
multidrug-resistant Gram-negative bacilli (endorsed by European
society of intensive care medicine)

KRPA'nin neden oldugu ciddi enfeksiyonlari polimiksinler,

aminoglikozitler veya fosfomisin ile tedavi ederken, iki in

vitro aktif ilagla tedavi onerilir.
Recommendations on combination

Lacking evidence, we cannot+ecOmmend for or against the use of combination thgrapy
new BLBLI Ime-avibactam and ceftolozane-tazobactam) or ceﬁderoconor CR bir 6neri sunulamaz.
infectiofs

When treating severe infections caused by CRPA with polymyxins, aminoglycosides, or Conditional Very low
fosfomycin, we suggest treatment with two in vitro active drugs. No recommendation for or
against specific combinations can be provided,

In patients with non-severe or low-risk CRPA infections, under the consideration of antibiotic  Good practice statement Expert opinion
stewardship, we consider it good clinical practice to use monotherapy chosen from among
the drugs active in vitro, on an individual basis and according to the source of infection,

Belirli kombinasyonlarin lehinde veya aleyhinde herhangi




Table 2

Potential in vitro activity of antibiotics against target carbapenem-resistant Gram-negative bacteria and approved indications

CRAB

ESBLs

CRPA
non-MBL

CRE
non-CP

CRE-KPC

CRE-OXA-48

CRE-MBL

Current clinical indications/approval

New antibiotics
Ceftolozane-tazobactam
Ceftazidime-avibactam

Meropenem-vaborbactam

Imipenem-cilastatin/
relebactam

Plazomicin
Eravacycline
Cefiderocol

0Old antibiotics
Polymyxins

Aminoglycosides

No
No

No

No

No
Yes
Yes

Yes

+/-

Yes
Yes

Yes

Yes

Yes
Yes
Yes

Yes

+/—

Yes
Yes

No

Yes

+/—
No
Yes

Yes

+/—

No
+/—

+/—

+/—

Yes
Yes
Yes

Yes

+/—

No
Yes

Yes

Yes

Yes
Yes
Yes

Yes

+/-

No
Yes

No

No

Yes
Yes
Yes

Yes

+[—

No
No

No

No

+/—
Yes
Yes

Yes

+/—

FDA and EMA approved for cUTI, clAl, HAP and VAP
FDA and EMA approved for cIAI and cUTI, HAP and
VAP, and (in EMA only) for the treatment Gram-
negative infections in patients with limited
treatment options

FDA approved for cUTI, EMA approved for cUTI, HAP
and VAP, and for the treatment Gram-negative
infections in patients with limited treatment
options

FDA approved for cUTI and cIAI;

EMA approved for HAP and VAP and for BSI with a
suspected respiratory source, and for the treatment
Gram-negative infections in patients with limited
treatment options

FDA approval cUTI, EMA application withdrawn
FDA and EMA approved for cIAI

FDA cUTI, HAP and VAP; EMA for the treatment of
infections due to aerobic Gram-negative organisms
in adults with limited treatment options

FDA: serious infections caused by susceptible
strains, when less potentially toxic drugs are
ineffective or contraindicated. EMA: treatment of
serious infections due to aerobic Gram-negative
pathogens in patients with limited treatment
options

EMA and FDA: for the treatment of a variety of
hacterialinfections

Fosfomycin iv

No

Yes

+/—

+/—

iHil—

+[—

+/—

EMA: to treat serious infections when other
antibiotic treatments are not suitable. FDA: under
review

Aztreonam

Tigecycline

Temocillin

No

Yes

No

No

Yes

Yes

+/—

No

No

No

Yes

No

No

Yes

+/-

No

Yes

No

+/—

Yes

No

—

EMA and FDA: for the treatment of infections
caused by susceptible Gram-negative
microorganisms

EMA and FDA: complicated SSTI and IAI (FDA also
CAP)

EMA and FDA: orphan drug status for the treatment
of infections caused by Burkholderia cepacia in
patients with cystic fibrosis

Paul M et al.,
Clinical
Microbiology and
Infection,
https://doi.org/10
.1016/j.cmi.2021.1
1.025



Fosfomisin®

, . -
: \
* Genis etki spektrumu ( cok ilaca direncliler dahil gram negatif ve pozitif bakteriler) [
v Diger antibiyotikler ile sinerjistik etkilidir. | Kombine, yiiksek doz, sik /uzamis :
v" Direncli bakterilerin neden oldugu ciddi enfeksiyonlarda I infiizyon uygulama I
 (Basta GSBL ve CID (+) E.coli ve KPC + K.pneumoniae) I [

\

~ 4

* Yogun bakimda ozellikle tedavi basarisizligi yasanmis hastalarda

 KkiYE, intraabdominal enfeksiyonlar, VIP, osteomyelit, SSS enfeksiyonlari,sepsis gelisen hastalarda kombinasyon tedavisinde

degerlendirilmelidir.
* Biyofilm Uizerine etkileri nedeni ile yabanci cisim enfeksiyonlarinda kombinasyon tedavisinde kullanilabilir.
e S.aureus gibi intraselltler olarak persiste olan bakterilere bakterisidal etkilidir.
* Dusuk oksijen, disik pH altinda daha ylksek antimikrobiyal aktivitesi vardir ve abse sivina yeterli penetrasyonu vardir.
e Derin dokular dahil yiksek doku penetrasyonu

* Dusuk toksitite
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