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Fosfomisin

* Sunum Plani
* Genel bilgiler
* Duyarhilik-diren¢ tanimlanmasi ve oranlar
* Oral fosfomisin kullanimi

o [V fosfomisin kullanimi
e MDR bakterilerde



Streptomyces spp.’nin urettigi antibiyotikler

Fosfomisin

Platensimycin®® 5. platensis
Daptomycin?®? 5. rosecsporus
Linezolid®® Synthetic

Mupirocin'®5 Pseudomonas fluorescens
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Fosfomycin'@8 S, fradiae

Kesfi: 1969
* Fosfoenolpiruvat (PEP) analogu 1960

Gentamicin'®3? Micromonospora purpurea
Fusidic acid'®3 Fusidium coccineum
Malidixic acid'98 Synthetic

Tinidazole'%5® Synthetic

Kanamycin957 5. kanamyosticus
Rifamycin 957 Amycolatopsis mediterranei
Moviobiocin'®% S. niveus

Vancomycin'@% 5. orientalis
Cyclosering5 5. garyphalus
Lincomycin'#52 5. lincolnensis
Erthromycin'®2 Saccharopolyspora erythraea
Virginiamycin'#52 jn 5. pristinaespiralis 5. virginiae
Isoniazid'5' Synthetic

Viomycin'951 8. vinaceus e 5. capreolus
Isoniazid'®5' Synthetic

Viomycin'951 8. vinaceus e 5. capreolus
Mystatin'®30 5. noursel

Tetracycline'®0 S, aureofaciens
MNeomycin?4? 5. fradiae
Chloramphenicol?49 5. venezuelae
Polymyxin'™7 Bacillus polymyxa
Mitrofurantoin®7 Synthetic
Cephalosporins'®5 5. clavuligerus
Bacitracin 945 Bacillus licheniformis
Cephalosporins'®5 5. clavuligerus
Streptomycin@* S, griseus

Penicillin'®#" Penicillium chrysogenum

e Streptomyces spp. tarafindan liretiliyor
e Streptomyces fradiae (ATCC 21096)
* S. viridochromogenes (ATCC 21240
e S. wedmorensis (ATCC 21239)

* Sentetik olarak da uretilebilir 1950

1840

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



Fosfomisin

||/DH CH,OH
H3C\:.~ PROH*H;N—II'Z—IEHEGH
e 2 oral form AN
* Fosfomisin trometamin veya trometamol : 3 gr ? 0 S
sage-14 TL: Emilim hizi ve miktari 4-6 kat daha iyi | o —ar
* Fosfomisin kalsiyum: 500 mg tablet: Mide asidi N
hidrolize edebilir TN
e 1V form
* Fosfomisin disodium: 4 gr flk-68TL ﬁﬂg- "
* Giinliik doz: 12- 24 g/giin/2-4 dozda N Pl |
* Klirens<40 ve diyalizde doz ayarlanmali A

 CVVHF'de doz ayari gerekmeyebilir
* Peritondan emilir

* 1 inhaler form (amikasin-fosfomisin-AFIS)

* Mikrobiyolojik eradikasyon disinda yarari
gosterilemedi

Kollef MH. Chest 2016. 2017; 151(6):1239-1246.



Fosfomisin

* Dlisiik molekul agirhikl

 Oral, 3-gr tek doz fosfomisin trometamol
* idrarda 4 saatte pik, 1-2 giin yiiksek yogunlukta , idrar pH <6 ise etkinligi
bozulabilir

* |V fosfomisin
* Dagilimi ¢ok iyi: Subkutan, kemik, kas dokular, akcigerler, periton ve BOS’ta

yeterli yogunluga ulasir
* idrarla degismeden atilir



Fosfomisinin Etki Mekanizmasi

* Bakterisidal, zamana-bagh oldiirme?

* Bakteri hiicre duvari (peptidoglikan) sentezinin sitoplazmadaki ilk basamagini inhibe eder

UDP-N asetil glukozamin | == | Fosfoenolpiruvat (PEP) UDP-N asetil muramik asit asid

PEP analogu olan Fosfomisin MurA’yi aktif
bolgesindeki sisteine baglanarak inhibe eder

UDP-N-asetilglukozamin
enolpiruvil transferaz (MurA)




Fosfomisinin Etki Mekanizmasi

* Peptidoglikan sentezini, B-laktamlar ve e Bakteriye giriste 2 transport yolu
glikopeptidlerden daha erken bir basamakta inhibe e L-alfagliserofosfat
eder * Heksoz-6-fosfat : G6P’la indiiklenir
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Dijkmans AC. Antibiotics 2017, 6, 24.



Fosfomisin

Diger etkileri: Klinik 6nemleri???
* Bakterilerin epitel hiicrelerine aderensinde azalma

e immunomodulator etkiler

Biyofilm etkisi

Hucre ici bakterisidal etkinlik

Nefrotoksik ajanlarin bu etkisini 6nleyebilir?

Istenmeyen etkileri: %2-6 arasinda,

* En sik gastrointestinal etkiler

* Hipokalemi ( %26 bildirilmis!)

 Sodyum yiikii (IV formda 24 gr, 2.5 It serum fizyolojige esdeger

Florent A. Int J Antimicrob Agents 2011;37: 82-92
Falagas ME.Clin Microbiol Rev 2016. 29:321-347



Fosfomisinin Etki Spektrumu

Etkili oldugu Gram-pozitif ve Gram-negatif bakteriler
* Enterokoklar: E. faecium ve VRE dahil
» Stafilokoklar: MSSA, MRSA, KNMRSE
* E. coli
* Klebsiella spp., Enterobacter spp., Serratia spp., Citrobacter spp.,Proteus mirabilis,
Salmonella spp. ve Shigella spp.
* Pseudomonas spp., Stenotrophomonas maltophilia: MIC 64ug/ml civarlarinda

* Etkisiz oldugu bakteriler (intrinsik direnc)
» Staphylococcus capitis, Staphylococcus saprophyticus
* Acinetobacter spp.
* Burkholderia cepacia
* Bacteroides spp.



Fosfomisin Duyarllik Testleri

MIC* sinir degerleri (mg/l) Zon ¢aplari sinir degerleri
(200 pg’lik disklerle)

Duyarl< Direngli > Duyarhz Direngli <

CLSI

E.coli 64 128 16 13

E.faecalis 64 128 16 13
EUCAST

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

Pseudomonas spp. (Oral-1V) ECOFF 128 ECOFF 12

Staphylococcus spp. IV 32 32

*CLSI agar diliisyon (+25mg/ml G6P) , EUCAST agar veya mikrodillisyon dneriyor
E Test ve otomatize mikrodillisyon yontemleri onerilmiyor
**Zon capi sinir degerleri sadece E. coli icin gegerli, diger Enterobacterales liyeleri icin MIC bakilmali

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



Fosfomisin Disk Diftizyon Testi

* Diskler 200 pg’lik olmahl + 50 pg glukoz-6-fosfat icermeli

* inhibisyon zonu icindeki izole koloniler dikkate alinmamali

http://www.eucast.org/fileadmin/src/media/PDFs/EUCAST _files/Breakpoint_tables/v_8.1_Breakpoint_Tables.pdf



Fosfomisine Duyarlilik Oranlari: 2200 ABD Susu

Organismsforganism groups [no. of isolates)?

Entermbactenales [ 1088 )

Eschenichio cobll [135)
Random E. cobll [ 102)
Selected E. coll CRE-phenotype (11)
Selected E. coll ESEL-phenotype [22)
Kle bsie llo preumonice [133)
Random K. prewmornioe [ 100]
Selected K. preumoniae CRE-phenotype [(12]
Selected K. preumaoniae ESBEL-phenotype [(21)
Kle bsie ko axcyooca [ 102
Enterobacter aeragensas [ 1044
Ente nobacrer cloacae species complex [ 104
Sernmna mancescens [ 101)
Protews mirabiis [ 103)
P ovielpans group (1040
Citrabacter kosen [ 102)
Cimobacrer frewndii species comiplesx [ 104 )
Fepdomonas aereginosg (141 )
Random P. aereginosy [ 100)
Selected P. aereginosy CAZ-NS [(21]
Selected P. aeruginosy MER-MS [20)
Acine fobacter bau mannd -calmaceiows species complex [ 101)
Stenotrophomonas maltophiia [ 102)
Stophyococoes menees [ 3H04)
MESA [103)
MRESA [101)
Coagulase- negative staphyocooc excluding & saprophydicws
(105)
Smophococowes saprophyooes [ 102)
St prococows pyogenes [ 100)
S pronocows agoloctiae [ 104
Enferocoaus spp. [ 207)
Ente nococous faoecalis [ 103)
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Bakteri

Duyarlilik %

 Enterobacterales
KR olanlarda

* P. aeruginosa
* A. baumannii
S. maltophilia
MSSA-MRSA
E. faecalis

* E. faecium

Flamm RK. Diagn Microbiol Infect Dis 2018

97
90

80
2
38
100
99
79



Fosfomisinin Cogul Direncli Bakterilerdeki in-vitro Duyarliliklari

Bakteri adi Duyarllik %

* E. coli (ESBL +) 81-100

* K. pneumoniae (ESBL +) 46-100

* K. pneumoniae (KPC+ KR) 39-99 (wic, EsbL poritifierden bir diliisyon daha yiiksek)
* Diger Enterobacterales 72-98 (r. miravilis en disiik)

e P.aeruginosa (KR) 80

Vardakas K. Int J Antimicrob Agents 2016; 47: 269-285



Karbapenemlere Direncli GNC’lerde Fosfomisin Duyarlilik Oranlari

ol Ponsrah of Aativencanbial Agesat
Cuvtzrts lists avaladic st Scirnc:Oweost

International Journal of Antimicrobial Agents

jorrnal homepage: htip:/www. etiseviercom'locate/d jantimiceg

Antimicrobial susceptibility of multidrug-resistant (MDR) and extensively
drug-resistant (XDR) Enterobacteriaceae isolates to fosfomycin

Matthew E. Falagas*b-¢+_Sofia Maraki ¢, Drosos E. Karageorzopoulos®, Antonia C. Kastoris®,
- 1

Emmanuzl Mavromanolakis ¢ George

Enterobacteriaceae species MIC (mg/L)

=256

Klebsiella pneumoniae
Allisolates (N-116)

Resistance pattern
XDR (n=-75)
MDR (n- 41)

Expression of specific B-lactamase
MBL(n=-21)
Carbapenemase (n=-74)
Carbapenemase+ESBL (n-2)
ESBEL (n~- 10)

Escherichia coli
All isolates (N=26) 2

Expression of specific B-lactamase
ESBL (n=24)

All Enterobacteriaceag?
Allisolates (N - 152)

Resistance pattern
XDR (n=-85)
MDR (n~-67)

Expression of specific B-lactamase
MBL(n=-24)
Carbapenemase (n=79)
Carbapenemase+ESBL (n- 2]
ESBL (n-34)

MIC < 32 mg/L (% of isolates) MIC <64 mg/L (% of isclates)

Fernando Docobo Perez, ESCMID Library, ECCMID 2018,50208



Karbapenemlere Direncli GNC’lerde Fosfomisin Duyarlilik Oranlari

" ~

TABLE 3 Sasceptibility to antibiotics in carbapenemase-producing
Enterobacteriaceae isolates

Susceptibility (96) of
Prospective Multicenter Study of Carbapenemase-Producing mdicated isolate
Enterobacteriaceae from 83 Hospitals in Spain Reveals High In Vitro _ OXA-18 VIM
Susceptibility to Colistin and Meropenem & wOLD kide

susceptibility producing producing

Antibiotic {95 ) (1 = 379) { 270) (n=97) Pvalue
|
0.014
Mcropenen 74.7 63, 0.002

Jesiic Oteo,” Adriana Drtega® Rosa Rartolomé® German Bou,” Carmen Conejo,” Marta Fernandez-Martinez,®

Juan José Gonzdlez Lépez” Laura Martinez-Garcia,' Luis Martinez-Martinez,* % Maria Merino,© Elisenda Mird," Marta Mora, Cohstin
Ferran Navarro,” Antonio Ofver,’ Alvaro Pascual™® Jesds Rodriguez-8ano,*' Guillermo Rulz-Camrascoso,™ Patricia Rulz-Garbajosa,” Amikacin

Laura Zamorano,’ Veronica Bautista,” Maria Pérez-Vazquez,” José Campos,™"” on behalf of GEIH-GEMARA (SEIMC) and REIPI

Tigecycline 0.30

Antimicrob Agenis Chemother 52:3406 —3412. oo z i o000 |

Fostomycain 57.5 0.03

floramphenmcor

Gentamicin 37, 0.008

Aztreonam 12 O.0001

Tobramycdin 7 5.2 0.0002
q 'f'lilnc'hnx-nnh 7 0.25

sulfamethoxazole

Fosfomycin Susceptibility in Carbapenem-Resistant Enterobacteriaceae Cinf@ox2th . 9 0.0007

from Germanv Ceftazidime S 13.3 ( 0.0001
< Cefotaxine .7 ( 0.0001

Extapenen 0.0002

Martin Kaase.” Florian Szabados,” Aanes Anders.” Séren G. Gatermann®

[0 raf

ol BohaJr . ey e I peTe )

MIC data (mg/liter) Resistance (per EUJCAST criteria)

Species (no. of isolates) R;IBEL‘ MICg, No. of isolates %% (9590 CI1)*

All species (107 =0.25 10 > 1,024 8 30" 28.0 (19.8-37.5)

K. pneumonsae (50) 0.5 to =1024 16 16 32.0(19.5-46.7)
E. colf (2%) =0.25 1o 256 I §s -4 16.7 (4.7—-37.4)
E. cloacae (17) 0.5 to >>1,024 16 - i 23.5(6.8-49.9)

“ CI, confidence interval

* E. coli: carbapenemase negative (n = 1), KPC-3 (n = 1), VIM-1 (n = 1), and OXA-48 (n = 1); E. cloacae: VIM-1 (nn = 3) and OXA-48 (n = 1); K. oxytoca: carbapenemase

negative (n = 2} and VIM-1 (»n = 1); K prewnmoniae: carbapenemase negative (n =4) KPC-2 (n = 3),KPC-2and VIM-1 {(n = 1, KPC-3 (» = 1), VIM- 4 (nr = 1), OXA- 48 (n = J Clin Microbiol 2014:52: 1893-1897.
5}, and OXA-162 (nn = 1); P. mirabilis: carbapenemase negative (n = 1); S. marcescens: VIM-1 (n = 2).

Fernando Docobo Perez, ESCMID Library, ECCMID 2018,50208



Fosfomisinin Cogul Direncli Bakterilerdeki in-vitro Duyarliliklari

Author Place Microorganisms (N) | Resistance/non- MurA Transporters | fos group Femarks
susceptibility to /N (%) n/N (%) /N (%a)
White et al USA EPC-producing 26% CLSI B{ NE fozA /19 4/8 of fos A producers were
2017% Enterobacter (19) S FLIC 42.1) susceptible to fosfomyein
Bietal China ESBL E. coli (356) 6.7% (CLSI) 324 (12.5) 3/24 (12.3) fosA3 2024 | 14/20 fosA3 in transferable
2017% (83.3) plasmids
Ohkosi et al Japan E coli (211) 0.4% (CLSI) None /1049 * none reduction of uApT expression was
20177 responsible for the reduced
susceptibility
Luetal Tatwan ESBL K prneumdfine | 27 8% (CLSI) 230 (70 2930(97) none NA
2016 (108)
Fu etqql China MESA (96) 69 8% (EUCAST) | 2/67(7.3) 60/67 (80.6) fosB 9/67 5 and 29 fosfomycin susceptible
2016 (13.4) 1solates carned murA and
transporter mutations, respectively
Tseng et al Taiwan ESBL E. coli (145)** | 9% (CLSI) 3/13,(23.1) 0/13 (69.2) fosA3 4/13 NA
20157 (30.8)
e ———— |
Jiang et al China KPC and ESBLIE 60.8% and 12 3% done Not done fosA3 93/94 | Clonal dissemination
2015™ preumoniae (278 L(EUCAST) (98.9) and
80) 10/10 (100)
Lietal 2015 | China E coli (1109)**= 7.8% (€LSI) 4/86 (4.7) 7/86 (8.1) fosA3 69/86 | 29/69 fosA3 in transferable
(80.2) plasmids
Ta]-:.alllaata etal | Japan E coli (6) L00% (CLSL) 2/6 (33) 4/6 (67) NA
2010°
Oteo gt al Spain ESBL E. coli (26) 100% (NA) 0/4(0) 2/4 NA NA
2000°

Falagas ME. Int J Antimicrob Agents 2018; https://doi.org/10.1016/j.ijantimicag.2018.09.013




Turkiye’de Fosfomisin Direnci Calismalari

* Idrardan izole edilmis E.coli’lerde fosfomisin direnci 2006-2012

Pullukgu H. Turk J Med Sci 2013; 43: 537-541

E. coli strains

Studies
Overall Resistance
Investigator vear Provinee number MNon-ESBL—producing ESBL-producing Total
(reference) ™ n/M™N (26
24/4512 97/1927 121/6439
Total 2006-2012 Turkey 6439 {B 5) ( ({; 0) > ( f 9)
S

* UAMDS’de yer alan KR Enterobacteriaceae suslarinda

e Kolistin direnci: %76
* Fosfomisin direni: %67 (EUCAST’a gore)

4 BTLFILERST TR LR, BT

Siiziik S. Acta Microbiologica et Inmunologica Hungarica 2018. DOI: 10.1556/030.65.2018.042

EEIAAE BT 3 BLEE IR BRE Ll B 3

Bactena

Number (%) ESBL AmpC OXA-48 NDM-1 EPC OXA-458 and NDM-1 OXA-48 and KPC
K. preumoniae 134 (91.16) 26 (86.67) 51(62.5) 115 (92.00) 3 1 13 (81.25) 1
E. coli 11 {748) 3 (10,00 2 (25.000 8 (6.4) 3 (18.7%)
E. cloacae 1 (0.68) 1(333) 1(12.5) 1 {0.8)
8. marcescens 1 (0.68) 1 00.8)
Total 147 30 (20.41) B (544) 115 (78.23) 3 (2.04) 1 (0.68) 16 (10.88) 1 (0.68)




Fosfomisine Diren¢ Mekanizmalan

* Permeabilitenin azalmasi
* Gliserol-6-P veya heksoz P tasiyicilarin modifikasyonu veya azalmasi, kromozomal

* ilacin inaktivasyonu
* Fosfomisin modifiye eden enzim (FosA, B, X) liretimi, kromozomal veya plazmidler

* FosA: K. pneumoniae K. oxytoca, E. cloacae, E. aerogenes, S. marcescens, M.
morganii, P. stuartii ve P. aeruginosa genomlarinda FosA homologlari saptanmis.
Intrensek veya azalmis duyarhliktan sorumlu olabilir : Foskarnetle inhibe edilebilir

* Hedef degisikligi

 MurA afinitesinin azaltilmasi, kromozomal

Ito R.MBio 2017 ;8(4). pii: e00749-17



Fosfomisine Direnc

* Diren¢ mutasyonu sikligi P. aeruginosa - Klebsiella spp. >E. coli ve
fosfomisin konsantrasyonuyla iliskili

* ESBL+E.coli ve diger GNC’lerde kullanimla direncin arttigini gosteren
calismalar var
* 5yilda %2.2’"den %21.7’ye

* Fazla kullanilan yerlerde ve MDR bakterilerde risk fazla

* Ozellikle MDR olan bakterilere olmak lizere monoterapiyle direnc
gelisebiliyor: Kombine kullaniimali

Oteo J J Antimicrob Chemother 64:712-7.
Falagas ME.Clin Microbiol Rev 2016. 29:321-347



Fosfomisinin in-vitro Kombinasyonlardaki Etkinligi

P T T e T b L L TN PR

« Enterobacterales’de (diren-c; saéléﬂ\}—;ﬁmenzimle iliskili)

= =0

e ESBL +: Karbapenem %43-78 (en iyi imipenem), kolistin %7, netilmisin %43,
tigesiklin %21 sinerjik

* KR K. pneumoniae: Karbapenem %70, kolistin %36, tigesiklin %30 ve netilmisin
%42 sinerjik
 KPC + K. pneumoniae: Meropenem %65, kolistin %12 sinerjik , gentamisin indiferant

« 2VIM ve 2 NDM + K. pneumoniae: Fosfomisin-kolistin ve fosfomisin-kolistin-meropenem
sinerjik

* KR OXA-48 + K. pneumoniae’da: Kolistin kombinasyonu antagonistik

S h=-R- Z N¥rmm MM =m0 0

O XA-Z23-producing Acmetotacter  Colistin (59, 891, sulbactam | 549 )

Pan-drug-resistant Acinetobacter  Polymyxin B (90),% minocycline (90)*

N. gonorrhoeae Ceftriaxone (44) Cefixime (159, 253), ceftriaxone (159, 253),
azithromycin (253), colistin (253), ertapenem
{253), gentamicin (253}, minocycline (253],

axifloxacinfgfagas ME.Clin Microbiol Rev 2016. 29:321-347
Evren E. Diagn Microbiol Infect Dis.2013 Jul;76(3):335-8




Fosfomisinin in-vitro Kombinasyonlardaki Etkinligi

Antibiotics with activity in combination with fosfomycin (reference[s])

Orrganismis) Synergy Indifference Antagonism
MSSA Linezolid (174), ciprofloxacin (24), ceftriaxone (137}, ciprofloxacin (137), rifampin (137} Vancomycin (137), ceftriaxone (137),
entamicin (137)

MRESA Cefamandole (138, 139, 268), cefazolin (138, 139, 268), vancomycdin {29, 137, 229, .ﬂn%lnog]}'cusldes (268), fusidic acid (268), Rifampin (139}

* MDR A. baumanni suslarinda
Glycope
Gons | * Kolistinle %12-50 susta sinerjik , sulbaktamla %75 susta sinerjik. Polimiksin-B veya
Fondoroe minosiklinli kombinasyonlarda %16 ve %12 sinerjik
VRE

o KR/MDR P. aeruginosa suslarinda
ES'“’Pf Kolistinle %15-22, karbapenemle %40-70 susta sinerjik
K. prew Aminoglikozidler (amikasin ve isepamisin en yiiksek oranda ), piperasilin-tazobaktam,

CR K_ F Ld Ld L Ld o Ll oo Ld Ld L Ld
seftazidim, sefepim, ve siprofloksasinle de sinerji bildirilmis

NDM-1
qomer * Karbapenemler veya aminoglikozidlerle sinerji bildirmeyen ¢aligmalar da var
P. aerug ) } - )

(137)," piperacillin (137)," ceftazidime {137),® imipenem (137)% ciprofloxacin (137), gentamicin (137}
CR P. aeruginosa Colistin (149)," carbapenems (149, 150),” aminoglycosides (27, 40), piperacillin-

tazobactam (40), ceftazidime (40), cefepime (40), ciprofloxacin (40)
MDR P. aeruginosa Carbapenems (84), colistin (189),* tigecycline (84)." netilmicin (84)* Carbapenems (152}, aminoglycosides ( 168)
Acinetobacter Amikacin (137)° Imipenem {137}, ceftazidime (137),

ciprofloxacin (137)

OXA-23-producing Acinerobacrer  Colistin (59, 89),"* sulbactam (89)

Pan-drug-resistant Acinetobacter  Polymyxin B (90),% minocycline (90)*

N. gonorrhoeae Ceftriaxone (44) Cefixime (159, 253), ceftriaxone (159, 253),
azithromycin (253), colistin (253), ertapenem
{253), gentamicin (253}, minocycline (253],
oxifloxacin (253)

Falagas ME.ClinMicrobiol Rev 2016. 29:321-347



Synergistic Activity of Colistin/Fosfomycin Combination
against Carbapenemase-Producing Klebsiella pneumoniae in an
In Vitro Pharmacokinetic/Pharmacodynamic Model

* Kolistin H -Fosfomisin H suslarda: 3 yogunluktaki (0.5, 2 ve 5mg/I) kolistin+ fosfomisin, monoterapiden
daha etkili; en giicli etki ve kolistin direncinin engellenmesi 5mg/I kolistinle

* Kolistine heterorezistan ve fosfomisine H suslarda: Duisiik doz kolistin (0.5mg/l) olan kombinasyonda sinerji
veya aditif etki yok, 2 ve 5 mg/I kolistinle kombinasyonda bakterisidal etkinlik devam ediyor

* Kolistine heterorezistan, fosfomisine R suslarda: Kombinasyonla bakterisidal etki yok

* Kolistin-fosfomisin kombinasyonlari yapmadan once K. pneumoniae’nin direng 6zellikleri bilinmeli

T A T I I T I W LR L

In vitro antibacterial effect of fosfomycin
combination therapy against colistin-resistant
Klebsiella pneumoniae

* Kolistine direncgli Kp’de fosfomisin-amikasin kombinasyonu, fosfomisin-kolistinden daha etkili.
Her iki kombinasyon, tek basina fosfomisinden daha etkili

* F+AK>F+COL>F

Wang J. BioMed Research International Volume 2018, Article ID 5720417
Yu W. Infection and Drug Resistance 2018:11 577-585



Oral Fosfomisinin Klinik Kullanimi

 3gr/tek doz: Komplike olmayan sistitlerde ilk tedavi seceneklerinden
* RCT meta-analizinde karsilastirildigi ajanlarla benzer etkinlikte bulundu
* E.coli'de % 90 civari klinik, %98 mikrobiyolojik basari ve %4’luk yineleme
* Yineleyen alt USi’da %77 klinik, %94 mikrobiyolojik basari
» Komplike alt USi’de %63 klinik, %84 mikrobiyolojik basari

 MDR bakterilerde (ESBL, KPC + K. pneumoniae ve E. coli, P.
aeruginosa ve VRE): Mikrobiyolojik kiir orani daha diisiik (%59)

Sastry S. J Infect Chemother 2016; 22: 273-280



JAMA | Original Investigation
Effect of 5-Day Nitrofurantoin vs Single-Dose Fosfomycin

on Clinical Resolution of Uncomplicated Lower Urinary Tract
Infection in Women

A Randomized Clinical Trial

513 sistit olan kadinda nitrofurantoin 3X100mg/giin-5giin vs 3gr tek
doz fosfomisinin karsilastiriimasi

Ozellik Nitrofurantoin 244 Hasta Fosfomisin 241 Hasta D
Klinik yanit,% 70 58 0.04
Mikrobiyolojik yanit, % 74 63 0.04

* Alternatif fosfomisin dozlari: 3gr/giin,3 gilinde bir 3-6-9 kez degerlendirilmeli

Huttner A. JAMA. 2018;319(17):1781-1789



Akut-Kronik Prostatitte Oral Fosfomisin

* 1 doz oral fosfomisinle prostatta, 17 saat sliren terapotik
konsantrasyonlar elde ediliyor

 Yaklasik 30 olgu serisi iceren 2 ¢alisma
« Uygulama sekli: 3gr/giin/oral, 7 giin; sonra 3gr/48 saatte bir, 6-12 hafta

* Direncli (kinolon ve SXT’ye), genelde ESBL+ E. coli ‘lerin neden oldugu
prostatitlerde %50-77 klinik kiir, >%50 mikrobiyolojik eradikasyon

Zhanel GG. Can J Infect Dis Med Microbiol. 2018;2018:1404813



Transrektal Prostat Biyopsilerinde Oral Fosfomisin Profilaksisi

* Florokinolon ve fosfomisini karsilastiran ¢calismalarin meta-analizi
 Toplam 3112 hasta iceren, 5 calisma var, 3’ui RCT, 2’si retrospektif kohort

* Fosfomisinle herhangi bir infeksiyoz komplikasyon (OR 0.22, %95 Cl 0.09-0.54)
ve ciddi infeksiyon (OR 0.13, % 95CI 0.07—0.26) riski belirgin olarak daha diisuk

Study or Subgroup OR (95% C1I) <6 VWeight
RCT
Fahmy | ==— 0.215 ( 0.072. 0.648) 13.8
Sen | =-— 0.258 ( 0.070. 0.944) 0.9
Lista T 0.865 ( 0.355. 2.107) 21.1
RCT subgroup - - 0432 ( 0.1687. 1.118) aa.8
Q=448 p=0.11. I2=55%%
Obs
cai Il 0.108 ( 0.055. 0.212) 36.2
Ongun | - — 0.350 ( O0.138. 0.893) 19.1
Obs subgroup .- 0.162 ( 0.049, 0.529) 55.2
Q=4.01. p=0.05. I2=75%)] !
Overall | < 0.251 ( 0.109, 0.577) 100.0
Q=13.96. p=0.01._12=7126] !
o 05 1 1.5 2
WA ¥ 44— R o VO FQ

Roberts MJ. World Journal of Urology 2018; 36:323-330



Systematic review

Intravenous fosfomycin—back to the future. Systematic review and
meta-analysis of the clinical literature

* iV fosfomisin kullanilmis klinik calismalarin degerlendirilmesi ve meta-analizi
 Toplam 128 calismada yer alan 5527 hastada iV fosfomisin kullaniimis

* 1990 yilinda sonra yapilan ¢alismalarda genellikle MDR infeksiyonlar i¢cin ve
kombinasyon (B-laktam veya aminoglikozidlerle) halinde kullaniimis

Streptococeus spp.; v
252;7% Serratia spp.;

Kiebsiella spp.;_“protays spp.;  133;4%
215;6% 155;4%

B. Grabein, Clin Microbiol Infect 2017;23:363-370



Systematic review

Intravenous fosfomycin—back to the future. Systematic review and
meta-analysis of the clinical literature

Karsilastirmali calismalarda fosfomisin ve Ao mi i T o oD or 5% €1

diger antibiyotikler arasinda klinik veya R -

mlkroblyolouk etkinlik farkh dEéll Zhang 2003 49 59 45 59 - 152062, 3.78]
Sano 1979 33 &7 27 8D a— 1.17[0.54 , 252]

o o o o o Ode 1988 7 16 i1 22 - 2071053, 810]

Fosfomisin monoterapisi sirasinda direng  Avaotore 58 s 26 26 Not estimable

gelisme riski %3.4 Combination Therapy

. . . . gir:ijatuphalfgﬁfi 30 47 27 47 = N ag;[gg; Sg?]

Istenmeyen etkiler hafif ve tedavi rdls';”;::‘?ga%gg N8R . 't [i? 57 'Q‘Sigﬁ%

birakilmasini gerektirmemis Koo 2002 & 15 15 1 e 300 e
Baron 1987 16 17 14 18 ——a—  4.57[0.46, 45.86]

RCT gerekli RE Moclel for Subgroup - 148 [0.81,2.71]
RE Model for All Studies » 1.44 (086, 2.15]

1 T |

(—
0.01 1.00 100.00

Favours Comparator Favours Fosfomycin

Grabein B, Clin Microbiol Infect 2017;23:363-370



MDR Bakterilerde IV Fosfomisinli Klinik Calismalar

* KR P.aeruginosa pnomonisi olan 50 hastalik retrospektif calismada
(Tayland): Doripenem-Fosfomisin vs Kolistin-Fosfomisin benzer etkinlikte
(60 vs %58) bulunmus

Apisarnthanarak A. Int J Antimicrob Agents 2012; 39: 263— 272

* |V fosfomisin kullanilmis 116 hastada yapilmis prospektif kohort (Fransa):
* En sik osteoartrit, AC inf, USI ve bakteriyemi
* En sik etkenler MDR P. aeruginosa ve MRSA
* Hepsinde kombine kullaniimis
* Olumlu sonu¢: %77 hastada

Dinh A . Scand J Infect Dis 2012, 44:3, 182-189



MDR Bakterilerde IV Fosfomisinli Klinik Calismalar

* KR Acinetobacter baumannii infeksiyonu olan 94 hasta, kolistin veya
kolistin-fosfomisin uygulanmak tizere randomize edilmis (Tayland)

* Klinik sonugclar farklh degil,fosfomisinli grupta mikrobiyolojik eradikasyon daha iyi
Sirijatuphat R. Antimicrob Agents Chemother 2014; 58: 5598-5601

« XDR-PDR-fosfomisine duyarli mikroorganizmalarla infekte ve iV
fosfomisinle tedavi edilmis 48 YBU hastasinda yapilmis, prospektif,
gozlemsel calisma (Yunanistan)

* KR K. pneumoniae (41) ve KR P. aeruginosa (17)

* Genellikle kolistin veya tigesiklinle kombine

* Klinik basari: %54, Bakteriyel eradikasyon %56, Mortalite %37
* Fosfomisin direnci: 3 olguda

Pontikis A. Int J Antimicrob Agents 2014; 43: 52— 59



1845. Intravenous Fosfomycin (ZTI-01) for the Treatment of Complicated
Urinary Tract Infections (cUTI) Including Acute Pyelonephritis (AP): Results
from a Multi-center, Randomized, Double-Blind Phase 2/3 Study in Hospitalized
Adults (ZEUS)

* 465 komplike USi veya akut pyelonefritli hastada yapilmis RCT
 Fosfomisin, 3X6gr/giin/iV, 184 hasta
* Piperasilin-tazobaktam (TZP), 3X4.5gr/giin/iV, 178 hasta
* Bakteriyemi varsa 14, yoksa 7 giin

* Sonuclar Fosfomisin TZP
Mikrobiyolojik+klinik basari, % 65 55
Klinik kiir, % 91 92
Istenmeyen etki, % 42 32

Kaye K. OFID 2017;4 (Suppl 1): $528
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Fosfomycin Versus Meropenem or Ceftriaxone in Bacteriemic Infections Caused by Multidrug Resistance in E.Coli (FOREST)

Study Design

ClinicalTrnials_ gov ldentifier: NCTO2142751
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Intervention Mode!
Nlasking:

Primary Purpose:
Official Title:
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~ Interventional (Clinical Trial)
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None (Open Label)
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Phase 3, Randomized, Controlled Multicentric, Open-label Clinical Trial to Prove Non-Inferionty of Fosfomycin vs Meropenem or Ceftriaxone in the Treatment
of Bacteriemic Uninary Infection Due to Multidrug Resistance in E ol

July 2014
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Fosfomycin in severe infections due to genetically distinct
pan-drug-resistant Gram-negative microorganisms: synergy

with meropenem

Beta-laktamlara ve kolistine direngli Gram-negatif bakteri infeksiyonu olan 13 hastada (11

bakteriyemi, 9 Kp) tedavide 16gr/giin fosfomisin, 10-14 giin kullaniimis

Suslara antimikrobiyal duyarlilik ve fosfomisin-meropenem sineriji testleri yapiimis

Direng genleri tanimlanmis ve PCR ve WGS ile tiplendirme de yapilmis

MEM MIC

alonefin Mo. of possible FOF FOF MIC alonefin FOF and MEM
Microorganism ST (PFGE p-Lactamresistonce combination CSTresistonce CST MIC resistance  combination FOF and MEM (time-kill
Patient (specimen) pattern) genes {magiL) polymorphisms  {magfL) gene {mgfL) Treatment (cheguerboard) assays)
1 K. pneumoniage 340 (A)  blavem-is, blOsiiv-aa, =128/16 9 32 fosA 1024/64 FOF + MEM SYM SYM

(blood)

blacrx s, bBlogpe 2

8/13 hastada kiir
11 susta fosfomisin —-meropenem sinerjik
%62 istenmeyen etki ama tedavi kesilmemis

Pan-rezistan GNC’lerde Fos-Mem alternatif olabilir

Perdigao Neto LV. J Antimicrob Chemother 2018 Oct 29. doi: 10.1093/jac/dky406



Direncli GNC Infeksiyonlarinin Tedavisinde Ne Zaman Fosfomisin?

* Duyarlilig: gosterilmesi halinde

* Karbapenem ve B-laktamlara direncli, kolistine duyarli Enterobacterales’te,
seftazidim-avibaktam yoksa ve karbapenem MIC > 8’se, kolistin, tigesiklin,
aminoglikozidlerden bir veya ikisiyle kombine olarak

* Kolistine de direncli, PDR veya tek antibiyotige duyarli Enterobacterales’te,
Meropenem+ Ertapenem veya Seftazidim-Avibaktam+Aztreonamla
kombine olarak

* Acinetobacter spp.’de, baska secenek olmamasi halinde kurtarma tedavisi
seklinde kolistin veya sulbaktamla kombine olarak

* P.aeruginosa’da, baska secenek olmamasi halinde kurtarma tedavisi
seklinde kolistin veya B-laktamlarla kombine olarak

Rodriguez-Baiio j. Clin Microbiol Rev 2018; 31(2). doi: 10.1128/CMR.00079-17
El Chakhtoura NG. Expert Rev Anti-Infective Therapy 2018; https://doi.org/10.1080/14787210.2018.1425139



Aklimizda Kalsin

 Fosfomisin

« Komplike olan ve olmayan, MDR-PDR olanlar dahil alt USi’larinda-belki daha
fazla dozlarla kullanilmasi gereken- 6nemili bir alternatif

* E.coli suslarn disinda disk difiizyon yapilamaz, MIC belirlenmeli, E test iyi degil

 MDR/PDR Enterobacterales’te diren¢ %50 kadar yiiksek olabilir, E.coli disi
suslarda dikkat!!

* iV formu, sadece kurtarma tedavisi olarak ve diger antimikrobiklerle
kombinasyon halinde kullanilmali, bu suslarda in-vitro kombinasyon ¢alismalari,
direncin molekiiler tanimlanmasi vb, ne yapilabiliyorsa yapilmali

* B-laktamli, 6zellikle karbapenemli kombinasyonlar daha iyi, aminoglikozid veya kolistin de
olabilir



