AcOevng pe (-) BoxkTnpronpio avarvon
MEPITTOONG
E. Xoumatoxov




IepinTtoon

* Avopog 45 etav, pe XA tonov |, vrephimooupia,
vEptaon, tayvoopkio, tpoonAbe ota TEII pe mopetd amd
TPIMUEPOV, PPiKla, dOvGovpia, cuyVoLpia Kot ETEIEN TPOG
ovpnon. Eniong, avapéper epérovg ko dAyog AP
OGQVLIKNC YOPOC.

e IIpo 2 gpdopddomv, AOy®m KaHoOL KOTA TNV 0VPTCT Kol
cuyvovpiac oeyvacn ovporoipmen.

o Ao TV KoAMEPYELD 0VpwV avamtuyOnke E. coli
>100.000 ko yopnynnke levofloxacin 500mg 1x1 and
TOV GTOUOTOG, UE PEATIMON TNG GLUTTOUATOAOYINC €T
101 uepo.



IepinTtoon

Aev avaQEPEL IGTOPTKO OVPOAOYIKDOV YEPIGUMDV,
veppoMBiaonc 1 VTOTPOTINLOVGOY OVPOAOTUDOEEMV.
[Ipo owrvov vrtePAN0ON 6e EVOOCKOTNON AVAOTEPOL
TETTIKOV.



IepinTtoon

e Amo v KhMvikn e&€taon ota TEIL 6 38.30C, cpuéelc:
110/min, AII: 110/70mmHg. RR: 18/min, satO2: 96%,
Lac: 4.

e Oyn ndoyovrog, kéB1poc. EvaucOncio AP ocpuikn
XOPOG.

¢ AKpOOGCT] TVELUOVOV, KAPOLAS YOPIC 1010iTEPU EVPTILLOTA.



IepinTtoon

* Amnd tov epyaotnprokod Eleyyo: WBC:12.200 (moiv 78%),
Hb: 14g/dl, PLT: 250.000, céxyapo aipotoc 160 mg/dL.
Creat: 1.2 mg/dl, CRP: 29mg/L (®T: 0-5mg/L).

* Dipstick ovpov: vitpmdn +, mvooeaipto>50 ko, epvOpd 30
Kot o&ovn 2 +.

* EotdAncov KoAAEPYELES 0UOTOC KOl OVPWV



IepinTtoon

e IIpo 2unvov avagépel voonieio AOym o0 TpOyavT|pPLov
KOTAYULOTOC unplaiov ootov ko EENADE Le oonyia vo
AdPer kepovpoliun yia 10 nuépec kat’ oikov.

o YEpNyo Ave Kol KAT® KolAloc ympic maboroyikd
EVPNUATO TANV ATTOOO0VE O1dnong NmaToc.



IHowo €lval | O KOTAAANAY EUTELPLKT] OVTIULKPOPLOKT)
ayyn;

1. IhmepakiAiivn

2. Ihmepaxiddivn/talopmoakTaun Kot
CLLLLYOYALKOGION

3. Megpomeveun
4. Mepomeveun + aUvOYAVKOGioN



Iepimrtoon

210V acBevn yivetan el6aymyn UE EVapEN
TTEPUKIALIVNG/TalOUTOKTAUNC KO OUIKOCTVC,
AL 48 dpeC LETA TOPAUEVEL EUTOPETOC.
Exxpepotv dArec 2 oup/yetec

A76 to epyootiplo arnouovaveton E.coll og

KOAALEPYELDL OVP®V KOL OVOPEPETAL ATOUOVOOT
Gram apvntikov oto aipo, Emetor tavtomoinon.



Iepirtoon

1. Yvveyilovpe v 1010 aymyn
2. Tpomomolov e TNV ay®YN

3. IHoapayyélvooue kdmolo, AAAN eCETOGM?



IepinTtoon

o T'tveton adlayn avtipukpofiokod ce Meropenem
19/8h ko evvddTtmon.

o Amo Vv kaA/yelwn aipotoc arouovmon E. Coli, pe
TEGT evocnoioc 1010 HE aVTO NG KAA/YELOS TV
0VPOV



ApmuKiidivy

Apmkildiviy/khapovraviké

A
A

Apmkuidivy/coviproktann E

Ihepaxiirivy/talopmoktapn E

Kegolitivny
Kegovpoliun
Keptoalioipun
Kegemipn
Altpeovaun
Immevéun
I'evtopikivn
Toumpopvkivny
Apkaoivn
NeTiApkivny
Kotpwyo&aloin
Nop@roEaoivn
2anpo@rocacivn

=

S Sl I G S

*O acOevnc mapovotalel VPEGN
TOV TLPETOV TNV S" nueEpa, e 1
KOOl NUEPNOLOE TIC
OTTOYEVUOTIVEG WPEC.

*O1 endueveC 2 oL/ YELES

OOV TIKEC.

IHog ovveyilovne?



Tv kavoopue?

Amoxaudaxmwon o Pip/taz?
Towa ayoyn

Eptameveun

Kepemiun

TryexvkAivn
Owceouvkivn

Néa ameikovion?

IHo¢ cvveyilovpe?



Kappamevépec N1 B-Aoktopec/ovooTtoAeic B-
AokTOpocOV 6E AotumeEelg and ESBL-PE?



Tamma PD et al. Clin Infect Dis 2020 Oct 27

 |sthere a role for piperacillin-tazobactam in the
treatment of infections caused by ESBL-E when in vitro
susceptibility to piperacillin-tazobactam is demonstrated?

« Recommendation: Piperacillin-tazobactam should be
avoided for the treatment of infections caused by ESBL-E,
even If susceptibility to piperacillin-tazobactam is
demonstrated. If piperacillin-tazobactam was initiated as
empiric therapy for cystitis caused by an organism later
Identified as an ESBL-E and clinical improvement occurs,
no change or extension of antibiotic therapy Is necessary.



Piperacillin-tazobactam
IN VItro evoaneOnoio

Piperacillin-tazobactam MIC testing may be
Inaccurate and/or poorly reproducible when ESBL

enzymes are present [1-3].
Inoculum effect

1. Livermore DM, et al. J Antimicrob Chemother 2012; 67(7): 1569-77.
2. Zhou M, et al. Infect Drug Resist 2018; 11: 1347-58.
3. Paterson DL, et al. Curr Opin Infect Dis 2020; 33(1): 78-85.



MAJOR ARTICLE

Clinical Infectious Diseases® 2015:60(9):1319-25

Carbapenem Therapy Is Associated With
Improved Survival Compared With Piperacillin-
Tazobactam for Patients With Extended-
Spectrum [3-Lactamase Bacteremia

Pranita D. Tamma,' Jennifer H. Han,? Clare Rock,® Anthony D. Harris, Ebbing Lautenbach,? Alice J. Hsu,* Edina Avdic,* and
Sara E. Cosgrove®; for the Antibacterial Resistance Leadership Group

331 patients hospitalized between January 2007 and April 2014 with
monomicrobial ESBL bacteremia were included [100 (48%) patients
received PTZ and 110 (52%) received carbapenems empirically]. BSls
because of various ESBL-producing Enterobacteriaceae (Escherichia
coli, Klebsiella spp. or Proteus spp.).

Patients receiving empiric pip—taz had almost two times higher risk of
dying compared with those who were empirically treated with

carpapenems.




JAMA | Original Investigation

Effect of Piperacillin-Tazobactam vs Meropenem on 30-Day
Mortality for Patients With E coli or Klebsiella pneumoniae
Bloodstream Infection and Ceftriaxone Resistance

A Randomized Clinical Trial

JAMA. 2018;320(10):984-994.

Patrick N. A. Harris, MBBS; Paul A. Tambyah, MD; David C. Lye, MBBS; Yin Mo, MBBS; Tau H. Lee, MBBS; Mesut Yilmaz, MD;

Thamer H. Alenazi, MD; Yaseen Arabi, MD; Marco Falcone, MD; Matteo Bassetti, MD, PhD; Elda Righi, MD, PhD; Benjamin A. Rogers, MBBS, PhD;
Souha Kanj, MD; Hasan Bhally, MBBS; Jon Iredell, MBBS, PhD; Marc Mendelson, MBBS, PhD; Tom H. Boyles, MD; David Looke, MBBS;

Spiros Miyakis, MD, PhD; Genevieve Walls, MB, ChB; Mohammed Al Khamis, MD; Ahmed Zikri, PharmD; Amy Crowe, MBBS; Paul Ingram, MBBS;
Nick Daneman, MD; Paul Griffin, MBBS; Eugene Athan, MBBS, MPH, PhD; Penelope Lorenc, RN; Peter Baker, PhD; Leah Roberts, BSc;

Scott A. Beatson, PhD; Anton Y. Peleg, MBBS, PhD; Tiffany Harris-Brown, RN, MPH; David L. Paterson, MBBS, PhD;

for the MERINO Trial Investigators and the Australasian Society for Infectious Disease Clinical Research Network (ASID-CRN)

Noninferiority, RCT

Hospitalized patients, 26
sites, 9 countries
(Australia, New Zealand,
Singapore, Italy, Turkey,
Lebanon, South Africa,
Saudi Arabia, and Canada)
( Feb 2014 to July 2017)

Of 1646 patients screened,
391 were included

Key Points

Question Can piperacillin-tazobactam be used as
carbapenem-sparing therapy in patients with bloodstream
infections caused by ceftriaxone-resistant Escherichia coli
or Klebsiella pneumoniae?

Findings In this noninferiority randomized clinical trial that
included 391 patients with E coli or K pneumoniae bloodstream

Infection and ceftriaxone resistance, the 30-day mortality rate for
patients treated with piperacillin-tazobactam compared with
meropenem was 12.3% vs 3.7%, respectively. The difference

did not meet the noninferiority margin of 5%.

Meaning These findings do not support piperacillin-tazobactam
compared with meropenem for these infections.
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A Multinational, Preregistered Cohort Study of (3-Lactam/[3-Lactamase
Inhibitor Combinations for Treatment of Bloodstream Infections Due
to Extended-Spectrum-{3-Lactamase-Producing Enterobacteriaceae

Antimicrobial Agents July 2016 Volume 60 Number 7 @C_“_JS_SM_‘_W_k
and Chemotherapy

Belén Gutiérrez-Gutiérrez,® Salvador Pérez-Galera,? Elena Salamanca,® Marina de Cueto,? Esther Calbo,? Benito Almirante,®
Pierluigi Viale,9 Antonio Oliver,® Vicente Pintado,’ Oriol Gasch,9 Luis Martinez-Martinez,” Johann Pitout,’ Murat Akova,

Carmen Pefa,X José Molina,? Alicia Hernandez,' Mario Venditti,™ Nuria Prim,” Julia Origiien,® German Bou,? Evelina Tacconelli,®
Mario Tumbarello,” Axel Hamprecht,® Helen Giamarellou,! Manel Almela," Federico Pérez,Y Mitchell J. Schwaber," Joaquin Bermejo,*
Warren Lowman,”Y Po-Ren Hsueh,Z Marta Mora-Rillo,® Clara Natera,P® Maria Souli,°® Robert A. Bonomo,¥-%? Yehuda Carmeli,"

David L. Paterson,®® Alvaro Pascual,®' Jestis Rodriguez-Baiio,>99 the REIPI/ESGBIS/INCREMENT Group

« A multinational, retrospective cohort study was performed. Patients
with monomicrobial BSI due to ESBL-E were studied; empirical-
therapy (ET) cohort (ETC,; 365 patients), targeted-therapy (TT)
cohort (TTC; 601 patients), and global cohort (GC; 627 patients).

« The main outcome: cure/improvement rate at day 14 and all-cause
30-day mortality.

» The cure/improvement rates with BLBLIs and carbapenems were
80.0% and 78.9% in the ETC and 90.2% and 85.5% in the TTC,
respectively. The 30-day mortality rates were 17.6% and 20% in
the ETC and 9.8% and 13.9% in the TTC, respectively.



AMERICAN Antimicrobial Agents CLINICAL THERAPEUTICS
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microsiotoay NG Chemotherapy® ;.)
August 2017 Volume 61 lIssue 8 e00164-17

Check for
updates

Retrospective, 22 centers
Efficacy of B-Lactam/B-Lactamase from 9 countries (Argentina,
Inhibitor Combinations for the Australia. Brazil. Canada

Treatment of Bloodstream Infection Due Germany, Italy, Spain

to Extended-Spectrum-f-Lactamase- Turkey, and the United States)
Producing Enterobacteriaceae in from 1 January 2006 to 31 March
Hematological Patients with Neutropenia ;-

Earlpta‘ .Gudiol,a-f’d‘fristina! _Royo-Ce.l:)rr.-.\COE,"?:Y IrEdlson f&bfiala,c Mlirat. Akfwa,d .
ABSTRACT [B-Lactam/B-lactamase inhibitors (BLBLIs) were compared to carbapen-
ems in two cohorts of hematological neutropenic patients with extended-spectrum-
B-lactamase (ESBL) bloodstream infection (BSI): the empirical therapy cohort (174 pa-
tients) and the definitive therapy cohort (251 patients). The 30-day case fatality rates
and other secondary outcomes were similar_in_the two _therapy groups of the two

cohorts and also in the propensity-matched cohorts. BLBLIs might be carbapeneri\—
sparing alternatives for the treatment of BSI due to ESBLs in these patients.




200100

["o cvotnuatikég Aotuméetg omd ESBL-PE pe high-inoculum
and evrepofoaktnprokd, ektoc E. Coll, kol og Boapémc
Tdoyoviec, ol kapPamevéueg mapapévoovy 1o “gold standard”
¢ ctoyevueEvNg Bepameiog. Eowkd, yio acBeveic e MEQ®,
GOUPOVA UE TPOGPATN AVOUCKOTNON, 1| EUTELPIKT] YOPNYNoN
PTZ, o vroyioa ESBL-PE Oa mpénel va amopevyetan *.

2€ TEPUTTMOOELS EMTAEYUEVOV AOIUDOEEMYV OVPOTOINTIKOV
(CUTI) xou yoAneopwv +/-paktnplopio oo BLBLIS
OepovTol KOTAIAANAES OC EVOAAOKTIKEG.

Emniong ot kapPanevéuec Oempovvtol TAEOV KATAAANAES GE
rowuwéerc pe high-inoculum pikpofroxod ( omwootiuata,
Tvevuovia) 1 o€ onmtikove acdeveic ( Alyo dedouéva )

* Pilmis B, et al Ann Intensive Care. 2017; 7(1): 113.



IDSA Guidance
Tamma PD et al. Clin Infect Dis 2020 Oct 27

Is there a role for cefepime in the treatment of infections
caused by ESBL-E when in vitro susceptibility to cefepime is
demonstrated?

Recommendation: Cefepime should be avoided for the treatment
of infections caused by ESBL-E, even if susceptibility to
cefepime is demonstrated. If cefepime was initiated as empiric
therapy for cystitis caused by an organism later identified as an
ESBL-E and clinical improvement occurs, no change or
extension of antibiotic therapy Is necessary



IDSA Guidance
Tamma PD et al. Clin Infect Dis 2020 Oct 27

Rationale: Observational studies and a subgroup analysis of
23 patients in a randomized trial that compared cefepime and
carbapenems for the treatment of invasive ESBL-E infections
demonstrated either no difference in outcomes or poorer
outcomes with cefepime [36-39]. Cefepime MIC testing may
be inaccurate and/or poorly reproducible when ESBL
enzymes are present [33, 34, 40].

36. Wang R,et al. Open Forum Infect Dis 2016; 3(3): ofw132.

37. Lee NY, et al. Clin Infect Dis 2013; 56(4): 488-95.

38. Chopra T, et al. Antimicrob Agents Chemother 2012; 56(7): 3936-42.
39. Zanetti G, et al. Antimicrob Agents Chemother 2003; 47(11): 3442-7.
33. Livermore DM, et al. J Antimicrob Chemother 2012; 67(7): 1569-77.
34. Zhou M, et al. Infect Drug Resist 2018; 11: 1347-58.

40. Burgess DS, et al. Diagn Microbiol Infect Dis 2004; 49(1): 41-6.



IepinTtoon

O ac0evnc vroPAnOnke ce CT scan dvo kot Kt
KowAiag Tnv ST nuépa. amd TNV EIGOY®YT, EVO
GLVEYLLE Vo TapoLGLACEL 1 TupeTIKO KOUO!
NUEPNCIME TIC OTTOYEVUATIVEC WPES . ....
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CT scan kotriog pe evoo@AEPLO oKlaypagkd Ty ST nuépa amd TNV
eloaymyn. AveoelEe 2 eotieg AP, 6tov dve Kol HEGo TOAO Kot
TEPVEPPIKT] O Onon Almovg kot wayvvon meprtoviac Gerota’s. Emionc
LKPOVC Ttapol 0opTIKOVS Aeppadévec. To 1 amdotnua 6ToV Ave TOAO 2.5

X 2.3 cmoe dduetpo (CT scan (1)) ko to dAAo otov u€co moro 2.6 X
1.8 (CT scan (2)).



Apyroe va, oucOaveTal KaALTEPO, YOPIC EIKOVO CN\YNG, GE
KOAN YEVIKT] KOTAGTAOT Kot TO dAyog otnv AP ocpuikn
YOPO GYEOOV o€ TANPTM VEeoN. Ta Asvkad apoceaipto 6.0
X 109/L xou |CRP ota 10mg/L (¢.t: 0-5mg/L).

I1oc cvveyiCooue?
Oa kdvate kdmowa aAlayn AMB?

Aldpkela Oepameiog?



IIepiotaTiko ( cuvEyEln )

* O acBeviicovveyise TV 1010, y®YN, ATVPETOC KO GE
aploTn KaTAeToon UETA TNV cuUTANpwon 4 gBooudowmV
Ay OYNG.

e Ileprookad elye Nmo dAyoc AP oGQUIKNC Y®pAg, TOL
veieto pe Ay mopakeTopoins. Ta WBC kor n CRP
EVTOC PUGLOAOYIKMOV OplmV.

e YmnePAnon oe véa CT scan kotAiog.....



CT scan kotAiog pe IV oKloypa@iko ovedEIEE TANPN
VTOYMPTNON TOV ATOGTNUATOV YWpic BoAepdTnTa
TEPLVEPPIKOD AMTOVG




Eunaipikn Oepomeia yro howpméelg ano ESBL

AvamoteAecLaTIKN eumelpkn Oepameia yio coPapéc
rouméelc amd MDR evtepoPaktnprokd £xet
cvoyeticlel pe avEnuevn voonpotnta Kol Bvntotnra
[1,2].

[ amouyn aAOYIGTNG ¥PNONC EVPEMC PAGLOTOG
VTILIKPOPLIK®OV, 1] TPOGEKTIKN ETIAOYT TOV 0GHEVQOV
mov Ba mpémel va AdPovv gumelpikn Oepameia yio
KaAvyn MDR evtepoBaxktnplokov etvar onuoavtik.

1. Falcone M, et al Clini Microbiol Infect 2016; 22:444—445

2. Tumbarello M, et al J Antimicrob Chemother 2015; 70:2922



Risk factors associated with extended-spectrum b-
lactamase infections, and carbapenemase-resistant

Enterobacteriaceae infections

Basseti M, et al Curr Opin Infect Dis 2016, 29:583-594

Risk factors for ESBL

Community onset

Risk factors for ESBL

Hospital onset

Risk factors for CRE

Hospital onset

Age >/0

Diabetes mellitus

Charlson index >3

Previous hospital admission

Transfer from another healthcare facility
Use of a urinary catheter

Recurrent or obstructive UTls

Previous use of aminopenicillins
Previous use of cephalosporins

Previous use of ﬂuoroquinolones

Recent travel from high-endemic area

Local prevalence, outbreak
Prolonged hospitalization
Invasive procedures (>MV)
Previous colonization ESBL
Previous use of cephalosporins
Previous use of fluoroquinolones

Previous use of carbapenems

Local prevalence, outbreak

Age >70

Diabetes mellitus

Charlson index >3

Admission to ICU

Invasive procedures (CVC, endoscopy)
Previous use of cephalosporins
Previous use of fluoroquinolones

Previous use of carbapenems



Ipw v emroyn ™S Ogpoametog Yo Aotpmin amo
ESBL

Elatonikevon

Patient's features:
age, renal function, neutropenia,
underlying conditions...

Bacteria:
susceptibility (MIC),
resistance mechanisms?

Source of infection

Inflammatory response
(severe sepsis/shock)

|
Drug(s), dose = |




AvvNTIKES OgpamevTikEg emhoyég Evavtt ESBL-
kot AMpC- evrepofaktnpraka

 KoapBamevépeg
 Kloocowég BLBLIS

* Nentepec BLBLIs (Ceftolozane-Tazobactam kot
Ceftazidime-Avibactam)

* B Aoktdueg (Cefotaxime, Ceftriaxone, Ceftazidime, and
Cefepime)?

* Kepauvoiveg

* TeuociAiivn

*  AuvoyAvKocioeg

e TryekvkAivn

 OwoEopLKIVN

«  ®Lovopoxivordveg ko Trimethoprim-Sulfamethoxazole?



Ertapenem

¢ Adym @OPov eMAEKTIKNG OVIOYNG GE ertapenem, cucoTvVovTal
VYMAEC 00G¢€1C, TapateTauevn €yyvon (?7) (MIC <0.25 mg/l) kot
TEPOLTEPM LEAETEC AMALTOVVTOL GE OCOEVEIC LE GNYN/oNITIKN
katamAn&ia [1,2].

o Y& 5 neréteg mopatnpnone ( observational studies) pe cOykpion
ertapenem pe dAAiec xapPamnevéueg o pukpoPraipio (BSI) amd
ESBL o¢ev owomiotmOnke onuoviikn opopd oty tpdyvmoon Yo
gumeIpIkn N otoysvuévn Oepomeion (1, 3-6).

o Y& 1 ueAérm, , subgroup avdivon ce acheveic pe onymn/onmrikn
KotamAnio onuelwdnke tdon avEnuévne BvntotTnTog e
ertapenem (5).

1. Gutierrez-Gutierrez B, et al J Antimicrob Chemother 2016; 71:1672-1680.

2. Rodriguez-Bano J, et al Enferm Infect Microbiol Clin 2015; 33:337

3. Lee NY, et al Diagn Microbiol Infect Dis 2011; 70:150 —153. 4. Wu U, et al Int J Infect Dis 2012;
16:e47—e52 5. Collins VL, et al Antimicrob Agents Chemother 2012; 56:2173-2177.

6. Lee NY, et al Antimicrob Agents Chemother 2012; 56:2888-2893



ITotog 0 pohoc tng cefepime otn Bepameia
Lowuwéewv and ESBL-PE?



Cefepime - ESBL

 Ta amoteAéopato amd LEAETES KOl AVOCKOTTNGELS YO TNV
anotelecuotikotnTo cefepime vs kapPamevéuec yio Oepameio
ropoéenv amd ESBL-PE eivon avtucpovdpueva.

o Xtnv uerétn and Lee et al mopoatnpnOnke onuovtikn
cvoyétion petacd Bvnromrog kol MIC otovg acBeveic vod
cefepime. Ewdwotepa yio MIC <1 pg/mL, n Ovntdétnto frov
16.7%, yio MIC 2-8 ug/mL, éw¢ 45.5%, evod yio MIC > 16
ug/mL, To mocootd Bvnrotntoc frav 100% (p = 0.035)*

* Lee NY, Clin Infect Dis. 2013; 56(4): 488-95.



Seo et al. BMC Infectious Diseases (2017) 17:404

o

Randomized controlled trial of piperacillin- &
tazobactam, cefepime and ertapenem for

the treatment of urinary tract infection

caused by extended-spectrum beta-
lactamase-producing Escherichia coli

Yu Bin Seo', Jacob Lee', Young Keun Kim?, Seung Soon Lee?, Jeong-a Lee’, Hyo Youl Kim?, Young Uh?,
Han-Sung Kim® and Wonkeun Song®

A prospective, randomized, open-label comparison of PTZ, 66 pts, cefepime,
and ertapenem in febrile nosocomial urinary tract infection with ESBL-
producing Escherichia coli (ESBL-EC).

3 university hospitals, Jan 2013 and August 2015.
Participants were treated for 10-14 days with PTZ, cefepime, or ertapenem

Conclusion: Results from this study suggest that PTZ is effective in the
treatment of urinary tract infection caused by ESBL-EC when the in vitro test
Indicates susceptibility. In addition, cefepime should not be used as an
alternative treatment for urinary tract infection caused by ESBL-EC.

Efficacy of cefepime was 33.3% compared with 94% efficacy of PTZ Rx



Cefepime ESBL - cvotdoeic

b

e T coPapéc owwméeg and ESBL-PE pe “high inoculum’
Kol orovsio “source control”, n cefepime @aiveton
KATOTEPT TOV KapPamevepnnv Adym: TMICs kot “high
inoculum effect” ko amwotvyia enitevEng
QAP LOUKOOVVOLULIKDOV GTOY®V 6€ 60PapeC AotumEELS oo
ESBL-PE

« H Cefepime Oa propovee va yopnynbei pdévo oe un
coPapég AowwmEelg ovpomomtikov ESBL-PE, e enitevén
VYNADV GUYKEVTPDOGEDV QOPUAKOV KOL LE TNV
npovmobeon yauniov MICs (MICs <2 pug/mL).



Tigecycline - ESBL

* Av kot vtdpyel TEPLOPIGUEVT] KAIVIKT] EUTELPIN 0E AOTUMEELS
and ESBL (1-4), avauéveton opota aviamdkpion Le non-
ESBL kot Oa umopovoe va givon Bepamevtikn emloyn o€
rowuwéelc EKTOX ovpomontiko.

« Htigecycline wg Oepancion  ypnoipomoieitan “off label” ce
AOLOEELS ot evtepoPakTnplokd avOEKTIKA GE
KapPBamevéuec (CRE)

1 Vasilev K, et al J Antimicrob Chemother 2008;62(Suppl 1):i29 —140.
2 Poulakou G, et al J Infect 2009; 58:273-284.

3Eckmann C, et al Chemotherapy 2011;57:275-284

4Pournaras S, Int J Antimicrob Agents 2016; 48:11-18



ITotoc eivan 0 poro¢ fosfomycin,

OLLLVOYAVKOGIOMV KOl TELOGIAAIVIG GE
rowuméec oo ESBL-PE?



Fosfomycin

* Y& oLYKPITIKT UeEAETN mapatnpnong, n fosfomycin trometamol
(89 acbeveic) 39/481 72 hvs ertapenem (89 acOeveic), mc
Oepoameion step-down ce acOeveic ue dONTIKEG AouMEEIC O
ESBL (1) to mocootd enaveicaywync frav topouoto (14.6%
kot 13.5%, avtictorya).

e H evoopAéPra popon eivan owbéoiun otnv Evponn ( og
[omavia, I'aAAia, I'eppavia, Avotpia ).

e KvUp1o TpofAnua n ovvntikn avamtucn avioyns Katd tny
Oepameia, Aryotepo cvuyvn o€ E. coli (2-4)

o Xg oofoapéc Aowméelg, n fosfomycin cvuotrvetan og
cuVOVacUO ue dAla AMB

1 Veve MP, et al Int J Antimicrob Agents 2016; 48:56 — 60.

2. Karageorgopoulos DE,et al J Antimicrob Chemother 2012;67:255-268.

3.Vardakas KZ, et al Int J Antimicrob Agents 2016; 47:269-285.
4. Linsenmeyer K, et al Antimicrob Agents Chemother 2015;60:1134-1136



Clinical Infectious Diseases

DA

Infectious ases Society of America

Clinical Infectious Diseases® 2019;69(12):2045-56

Fostomycin for Injection (ZTT-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®®

« 465 hospitalized randomized patients (233 and 231 were treated with
ZTI1-01 and PIP-TAZ) with suspected or microbiologically confirmed
cUTI/AP were randomized 1:1 to 6 g ZT1-01 g8hor 4.5 g intravenous (V)
piperacillin-tazobactam (PIP-TAZ) q8h for a fixed 7-day course (no oral
switch); patients with concomitant bacteremia could receive up to 14 days.

» Results. overall success rates of 64.7% (119/184 patients) vs 54.5% (97/178
patients), respectively Clinical cure rates at test of cure (TOC, day 19-21)
were high and similar between treatments (90.8% [167/184] vs 91.6%
[163/178], respectively).



Open Access Protocol

BM) Open Fosfomycin versus meropenem in
bacteraemic urinary tract infections
caused by extended-spectrum
B-lactamase-producing Escherichia coli
(FOREST): study protocol for an
investigator-driven randomised
controlled trial BIMJ Open 2015:5:6007363.

Clara Rosso-Fernandez, ' Jesus Sojo-Dorado,® Angel Barriga,’

Lucia Lavin-Alconero," Zaira Palacios,>* Inmaculada Lépez-Hernandez,>
Vicente Merino,® Manuel Camean,® Alvaro Pascual,®® Jesus Rodriguez-Bafo,>”’
and the FOREST Study Group
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Systematic review
Intravenous fosfomycin—back to the future. Systematic review and
meta-analysis of the clinical literature

B. Grabein ', W. Graninger 2, ]. Rodriguez Bano *“, A. Dinh °, D.B. Liesenfeld ® "
128 studies on 1v fosfomycin in 5527 patients were evaluated. Fosfomycin was
predominantly used for sepsis/bacteraemia, urinary tract, respiratory tract, bone
and joint, and CNS infections.

No difference in clinical or microbiological efficacy between fosfomycin and
other antibiotics was observed in comparative trials.

The pooled estimate for resistance development during fosfomycin monotherapy
was 3.4% .

Included studies explored iv fosfomycin as an antistaphylococcal agent in
monotherapy and combination therapy, whereas studies from 1990 focused on
combination therapy (fosfoymcin + b-lactams or aminoglycosides) for challenging
infections frequently caused by multidrug-resistant organisms.

Conclusion: Intravenous fosfomycin can play a vital role in the antibiotic



Descriptive summary of the studies reviewed

Grabein et al. Clin Microbiol Infect 2017

Cardiac infections; 42; ( b )
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Other; Non-site specific injuries
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ORIGINAL ARTICLE

N Engl ] Med 2019;380:729-40.

Once-Daily Plazomicin for Complicated
Urinary Tract Infections

Florian M.E. Wagenlehner, M.D., Daniel J. Cloutier, Pharm.D.,
Allison S. Komirenko, Pharm.D., Deborah S. Cebrik, M.S., M.P.H.,
Kevin M. Krause, M.B.A., Tiffany R. Keepers, Ph.D., Lynn E. Connolly, M.D., Ph.D.,
Loren G. Miller, M.D., M.P.H., lan Friedland, M.D., and Jamie P. Dwyer, M.D.,
for the EPIC Study Group*

RCT 609 patients, ina 1:1 ratio to receive iv plazomicin (15 mg/kg of body
weight once daily) or meropenem (1 g/8 hours), with optional oral step-down
therapy after at least 4 days of iv therapy, for a total of 7 to 10 days of therapy

Plazomicin was noninferior to meropenem with respect to the primary efficacy

end points. At day 5, composite cure was observed in 88.0% of the patients (168 of
191patients) in the plazomicin group and in 91.4% (180 of 197 patients) in the
meropenem group
At the test-of-cure visit, a higher percentage of patients in the plazomicin group
than in the meropenem group were found to have microbiologic eradication,
Including eradication of Enterobacteriaceae that were not susceptible to
aminoglycosides (78.8%ovs. 68.6%0) and ESBL-Enterobacteriaceae (82.4% vs. 75.0%0)



Temocillin

H Temocillin givon pia kapfoévmevikiAdivn avOektikn o€ B AaKTapdoEC.
opaotikn Evavtt ESBL- kot AmpC-gvtepofaxtnplok®dy, oALd LeEt®UEVN
opaotikotnTa Evavtt Pseudomonas, Acinetobacter spp.kot avoagpofimv.

Av ko omotehet pia. carbapenem-sparing emhoyn KukAoQopel € AMyeg
Evponaikég yodpec (Ayyiia ko BéEdylo)

Y€ TOAMVKEVTPIKN UEAETN otV AyyAia, uetaéd 92 Aowuwéewv (42 BSIS), ta
aroteAéopato pe temocillin ftav evBappoviikd, pe KAvikn kot
utkpofroAoyikn iaon oe 86% xar 84%*.

ITpoomtikn, Tuyatomomuévn, control uedétn oto Bédylo, katédeile 0T1 o
Bapéwg maoyovieg 1 06om g temocillin yia exitevén appoakoioyikon
otOY0VL eival 2 g X 3 6e cvveyn £yyvon **

* Balakrishnan 1, et al. J Antimicrob Chemother. 2011; 66(11): 2628-31

** | aterre PF, et al. J Antimicrob Chemother. 2015; 70(3): 891-8



200100
Fosfomycin, Apuvoyivkooidec, temocillin

H Fosfomycin cvotivetatl yio ESBL-PE UTIS kot wg step-
down Ogpomeia.

Iepropiopévn eumelpia, pe povobepameio apUvOyYALKOGLOMV Kol
OEV GUGTI|VETOL

AuwvoyAvkocioec oe cuvovacuo pe aiila AMB yia UTIS kot
|Als ue “source-controlled” ESBL-PE , ¢ “carbapenem
sparing” €mAOYY.

['a v temocillin, amoutovvron peyokdvtepec neAETeg o€
O1dpopeG Katnyopieg acOevav yio Tekunpimomn g
Oepamevtiknc onuaciog yioo ESBL-PE BSIs.



[Toto¢ 0 pOAOG TV TPOGPOTA
EYKEKPLLEVOV QOPUAK®OV Y100 AOTUMEELC OO

ESBL-PE?



New drugs with In vitro activity against extended-

spectrum

B-lactamase-producing Enterobacteriaceae (ESBL-PE).

New drug

Ceftazidime—-avibactam

Ceftaroline—avibactam

Ceftolozane-tazobactam

Imipenem-relebactam

Plazomicin

In vitro activity

ESBL

AmpC

Klebsiella pneumoniae carbapenemase (KPC)
OXA-48

Not active against metallo-p-lactamase (MBL)

ESBL

Methicillin-resistant Staphylococcus aureus AmpC
KPC

OXA-487

ESBL
Some AmpC
Multidrug-resistant Pseudomonas aeruginosa

ESBL

AmpC

KPC

OXA-48

Not active against MBL

ESBL

AmpC

KPC

OXA

VIM

Not active against some NDM



Empiric treatment in patients with severe

Infection and risk factors for suspected ESBL
Basseti M, et al Curr Opin Infect Dis 2016, 29:583-594

Enterobacteriaceae infection
suspected

Severe infection
+
local outbreak/epidemiology
or
risk factors

ESBL suspected CRE suspected

- Piperacilin-tazobactam +/-
amikacin/gentamicin -Cabapenem+
tigecycline+
- Carbapenem colistin or fosfomicin
or gentamicin
- Ceftolozane/tazobactam

Ceftazidime/avibactam

- Ceftazidime/avibactam



First line therapy for ESBL infections
Basseti M, et al Curr Opin Infect Dis 2016, 29:583-594

ESBL
Enterobacteriaceae PTZ
MIC < 16/4mg/|
Primary BSI Pneumonia Abdominal infection Urinary tract infection
First-line therapy
Piperucillin—tuzobucium As for BSls Piperucillin—iuzobuclum 16/2g As for BSls
16/2g every 24h i.v. every 24h i.v. (a

(a)

Meropenem 1g q 6hi.v.
(b) or ertapenem 500 mg
every 6h i.v. [c) or
impenem 0.5g every 6 h
i.v. (d) or imipenem 1g
every 8h i.v. (d)

Ceftolozane/tazobactam
1.5g every 8hi.v.

Ceftazidime—avibactam
2.5g every 8h i.v.

Meropenem 1g q éh i.v. (b) or
erfapenem 500 mg every 6 h
i.v. (c) or impenem 0.5g every
6h i.v. (d) or imipenem 1g
every 8h i.v. (d)

Tigecycline 50 mg every 12 h i.v.
(e)

Ceftolozane/tazobactam 1.5 g
every 8h i.v. + metronidazole

500mg every 8h i.v.

Ceftazidime—avibactam 2.5g
every 8h i.v. + metronidazole

500mg every 8h i.v.



Second line therapy for ESBL infections
Basseti M, et al Curr Opin Infect Dis 2016, 29:583-594

ESBL

Enterobacteriaceae PTZ
MIC < 16/4mg/l

Primary BSI Pneumonia Abdominal infection Urinary tract infection
Carbapenems i.v. As for BSls As for BSls Carbapenems i.v. +amikacin
+amikacin 15-20mg/ 15-20mg/kg/day every 24 h i.v.
kg/day every 24 h i.v. or fosfomycin 4g every 6h i.v.
or tigecycline 50 mg
every 12h i.v. (e)
Enterobacteriaceae PTZ MIC > 16/4 mg/| and/or severe infection
Meropenem 1g q 6 h i.v. As for BSls Meropenem 1g q 6h i.v. (b) or As for BSls
(b) or ertapenem 500 mg ertapenem 500 mg every 6 h
every 6h i.v. (c) or i.v. (c) or impenem 0.5g every
impenem 0.5g every 6 h 6h i.v. (d) or imipenem 1g
i.v. (d) or imipenem 1g every 8h i.v. (d)
every 8h i.v. (d)
Ceftolozane/tazobactam Ceftolozane/tazobactam 1.5g
1.5g every 8hi.v. every 8h i.v. + metronidazole
500mg every 8h i.v.
Ceftazidime—avibactam Ceftazidime—avibactam 2.5g
2.5g every 8hi.v. every 8h i.v. +metronidazole

500mg every 8h i.v.



Infectious Diseases Society of America Antimicrobial
Resistant Treatment Guidance: Gram-Negative Bacterial

Infections
Tamma PD et al. Clin Infect Dis 2020 Oct 27

« Question 2: What are preferred antibiotics for the
treatment of pyelonephritis and complicated urinary
tract infections (cUTIs) caused by ESBL-E?

« Recommendation: Ertapenem, meropenem, imipenem-
cilastatin, ciprofloxacin, levofloxacin, or trimethoprim-
sulfamethoxazole are preferred treatment options for
pyelonephritis and cUTIs caused by ESBL-E.



oral fosfomycin do not achieve adequate
concentrations in the renal parenchyma and
should be avoided If the upper urinary tract Is
Infected™.

* U.S. Food and Drug Administration. MONUROL (fosfomycin

tromethamine) SACHET [package insert]. Available at:
www.accessdata.fda.gov/drugsatfda_docs/label/2008/050717s0051bl.pdf

Accessed 5 August 2020.



Recommended antibiotic treatment options for
presumed or confirmed extended-spectrum f-
lactamase producing Enterobacterales (ESBL-E),
assuming in vitro susceptibility to agents in table

Tamma PD et al. Clin Infect Dis 2020 Oct 27

Source of Infection Preferred Treatment Alternative Treatment
(first-line options not available or
tolerated)
Cystitis Nitrofurantoin, trimethoprim- Amoxicillin-clavulanate, single-dose
sulfamethoxazole aminoglycosides, fosfomycin (E. coli
only)

Ciprofloxacin, levofloxacin, ertapenem,
meropenem, imipenem-cilastatin

Pyelonephritis or Ertapenem, meropenem,

cUTI Imipenem-cilastatin,
ciprofloxacin, levofloxacin,
or trimethoprim-
sulfamethoxazole
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" Sir Alexander Fleming

| =2 Discovered penicillin; 1928
e,



