NEUE PENEW BLI-KOMBINATIONEN;

" HINWEIS

Wertes Auditorium,

die medizinisch-wissenschaftlichen Informationen
dieser Prasentation spiegeln ausschliellich meine
eigene Meinung und/oder Erfahrung wider.

Der vollstadndige Einklang der Inhalte mit den jeweiligen
Fachinformationen (Austria Codex) kann daher von
Seiten des Sponsors (Zulassungsinhabers) dieser
Fortbildungsveranstaltung nicht gewahrleistet werden.

() MepizINISCHE
WU unvERsITAT Wien



A

PENEM/BLI KOMBINATIONEN

Doripenem - Imipenem - Meropenem

mi m -
! pens “:F”i‘fH? L B w = Instabil gegeniliber renaler DHP-I
N s ‘EH = Geringere Aktivitiat gegen gramnegative Erreger
=3
&7 oH
Meropenem . - i
cH. Stabil gegenuber renaler DHP-I
S 7 N2 = Geringeres krampfausl&ésendes Potential als
Hac T s- T ey Imipenem
- -

Doripenem

H

-
N F2©
T S_,‘ NS by -
e S
N- 2  schwicher basische -
o _ Seitenkette an
&7 TOH  Position 2

MHK,,
Lu a/mi)

B Doripenem B |Imipenem [ Meropenem

Geringere Aktivitit gegen grampositive
Erreger

Stabil gegeniliber renaler DHP-I1

Geringeres krampfausidsendes Potential als
Imipenem

Ausgewogenes Aktivitats-Spektrum

_—

2,0 2,0
1,0 1,0
0,5 0,5

Citrobacter spp
CAZR

. E. coli
ESBL

Enterobacier
spp. CAZR

K. pneumoniae

P. aeruginosa A. baumannii

ESBL

Jones, Antimicrob Agents Chemother 2004

A

PENEM/BLI KOMBINATIONEN

Carbapenemase-prod Enterobakterien
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PENEM/BLI KOMBINATIONEN
MR Pseudomonas aeruginosa

Resistenz
gegen mind 3 AB-Gruppen:

| Anteil resistenter Stamme (%) |

<1%

O 1-<s% " PiperacillinTazo
O s<10% ® Ciprofloxacin

B 10-<25% = Ceftazidim

B 2-<so% = Aminoglykosid
B o< = Carbapenem

B 5%

EARS-Net 2016 — Kresken, PEG Bad Honeff Symposium 2018

PENEM/BLI KOMBINATIONEN
Risikofaktoren fiir CRE-Akquisitation

Associated risk factor Frequency RE RE range No. of cases (range)
Carbapenem use 25 OR 1.83-29.17 9-100
Carbapenem use 1 HR 2.68 19
Cephalosporin use 15 OR 2.24-49.56 15-100
Quinolone use 9 OR 1.18-28.9 18-88
Antibiotic exposure (in general) 9 OR 1.66-13.37 26-464
Other B-lactam use 9 OR 1.08-11.71 34-464
Other 7 OR 1.02-33 25-103
Glycopeptide use 5 OR 2.94-43.84 20-203
No. of antibiotics administered 3 OR 1.6-12.60 59-164
Duration of exposure 3 OR 1.04-9.8 25-104

Loon, Antimicrob Agents Chemother 2018




PENEM/BLI KOMBINATIONEN
Risikofaktoren fiir CRE-Akquisitation
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Associated risk factor identified Pooled OR (95% ClI) "“Jsﬁi‘ o “% ié e
Antibiotic exposure e = o lil":f‘#;ﬁ;?ﬁ"
Carbapenem use 25 471 (3.54-6.26) ool =L o )
Cephalosporin use 16 449 (2.42-8.33) i 15 o v - o v it
Quinolone use 10 246 (1.44-4.23) Tty an g
Other B-lactam use 9 2.00 (1.49-2.70) I T i“;é?i'»l’;ii‘”
Glycopeptide use 5 4.18 (2.30-7.60) Rl Haii

. A406(1.759.40)

Other risk factors . s
Underlying disease or condition 31 2.54 (2.08-3.09) B iy
Invasive procedures 20 4,67 (3.59-6.07) by ﬁ;i‘oiv'u
Medical devices 17 5.09 (3.38-7.67) rveriag
ICU admission 15 462 (2.46-8.69) e
Patient demographic characteristics 13 1.08 (1.03-1.14) S
Exposure to hospital care 12 1.05 (1.02-1.08) 3’:7‘;:‘1;‘23‘.%?“'
Mechanical ventilation 11 1.96 (1.42-2.69) e e

CRE exposure 5 4.10 (1.46-11.52) B

A ... Carbapenem Loon, Antimicrob Agents Chemother 2018

B ... Cephalosporin

j PENEM/BLI KOMBINATIONEN
Unsere Sorgenkinder

GRAM-NEGATIVE ERREGER

®= Escherichia coli * Acinetobacter baumanii
- 3MRGN - ESBL - 4MRGN

" Kilebsiella pneumoniae " Pseudomonas aeruginosa
- 3MRGN - ESBL - 4MRGN

- 4MRGN - KPC (NDM-1)

Not included
[ Not calculated
B <1%

1% to <5%

5% to <10%
M 10% to <25%
W 25% to <50%
B 50 to <75%

ECDC 2017




PENEM/BLI KOMBINATIONEN
Piperacillin/Tazobactam

" Tazobactam
- 10-fach aktiver als Clavulansaure gegen TEM
- in-vitro Aktivitat gegen ESBL héaufig gegeben
- Inokulum-Effekt analog zu Cefepim beschrieben
" Kombination mit Piperacillin
- reduziert renale Sekretion > hdhere Piperacillinspiegel
- schitzt Piperacillin vor Hydrolyse durch Betalaktamasen
® Studien mit unterschiedl Ergebnissen
- keine prospektiv randomisierten Studien bisher publiziert
- MERINO-Studie Studienergebnisse
- kritisch kranke ICU-Patienten deutlich unterreprasentiert
" Dosierungsoptimum
- Dosis4x45¢g

- Bolus, prolongiert, kontinuierlich
Komuro, JAC 1994 — Bonfiglio, Duagn Microbiol Infect Dis 1994 — Bonomo, FEMS Microbiol Lett 1997 — Lister, AAC 1999
Thomson, AAC 2001- Shlaes, Ann N Y Acad Sci 2013 — Harris, Lancet Infect Dis 2015 — Ruppé, Ann Intensive Care 2015

PENEM/BLI KOMBINATIONEN
Carbapenem sparende Thrapie

MERINO
STUDIE

Harris, JAMA 2018




” PENEM/BLI KOMBINATIONEN
Carbapenem sparende Thrapie

OBJECTIVES To determine whether definitive therapy with piperacillin-tazobactam is
noninferior to meropenem (a carbapenem) in patients with bloodstream infection caused by
ceftriaxone-nonsusceptible E coli or K pneumoniae.

DESIGN, SETTING, AND PARTICIPANTS Noninferiority, parallel group, randomized clinical trial
included hospitalized patients enrolled from 26 sites in 9 countries from February 2014 to
July 2017. Adult patients were eligible if they had at least 1 positive blood culture with E coli or
Klebsiella spp testing nonsusceptible to ceftriaxone but susceptible to piperacillin-
tazobactam. Of 1646 patients screened, 391 were included in the study.

INTERVENTIONS Patients were randomly assigned 1:1 to intravenous piperacillin-tazobactam.
4.5 g, every 6 hours (n = 188 participants) or meropenem, 1g, every 8 hours (n = 191
participants) for a minimum of 4 days, up to a maximum of 14 days, with the total duration
determined by the treating clinician.

MAIN OUTCOMES AND MEASURES The primary outcome was all-cause mortality at 30 days
after randomization. A noninferiority margin of 5% was used.
Harris, JAMA 2018
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Betalaktamasehemmer
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f PENEM/BLI KOMBINATIONEN
Avibactam bis Vaborbactam
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Diazabizyklooktan (DABCO): Kombination mit Ceftazidim bzw. Imipenem
Boronsaure: Kombination mit Meropenem

Metallobetalaktamaseinhibitor
Wright, Trends Microbiol 2016
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Avibactam & Relebactam

Clavulansiure Tazobactam Avibactam
TEM, SHY -~ ~ ~
CTX-M P v v
Class A
PER, VEB, GES S v ~
KPc > < v
Class B IMP, WVIM, NDM1 < < 3
chromosomal
Enterobacteriaceae AmMpC > > v
chromosomal
Class C Pseudomonas AmMpC = &3 ~
Plasmid-encoded
ACC, DHA, CMY, FOX, 2 2 ~
LAT, MOX, MIR, ACT
variabel . variabel
OXA-1, -31, -10, -13 i variabel e Ty
Class D
Carbapenaemasetyp — variabel variabel
OXA-23, -40, -48, -58 vana OXA-23, -48 oxA-as

o U
A~ AR ARe p

o o d 0SO:H d 0SO;H

clavulanic acid sulbactam tazobactam avibactam relebactam

Lagacé-Wiens, Core Evid 2014 — Hecker, J Med Chem 2015 — Wright, Trends Microbiol 2016
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BLI im Aktivititsvergleich

B-lactamase inhibitor

Relebactam |{Vaborbactam|] Avibactam fmipenen
HO HH
Class A Ay
TEM + + m
SHV + T §
CTX-M + + @;mcmm
KPC + + HN
Class B
MBL — _
Class C I\vi::cl
AmpC + + " J
Class D Oju 5‘ o
OXA + + :

Zhanel, Drugs 2018
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Die zwei Neuankémmlinge

inki. MR PFSAE GRUPPE KLASSE SUBSTRAT ENZY M

Merop [Vaborbact
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PENEM/BLI KOMBINATIONEN

Nia -
Imipenem/Relebactam
Breltspektrum
Betalaktamase
Extended-Spektrum
SERIN Betalaktamase (ESBL)
Betalaktamase
BETA n
LAKTAMASEN (T —— ::::::;“:.
METALLO
Betalaktamase Klasse B gy
inkl. MR PSAE  GRUPPE KLASSE SUBSTRAT ENZYM

PENEM/BLI KOMBINATIONEN
\ Imipenem/Relebactam - SMART-Studie

MNo. of isolates (% of phenotype)

All P, ceruginosa Imipenem-non-susceptible P. aeruginosa
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Lob, ECCMID 2018 — Karlowsky, J Antimicrob Chemother 2018




PENEM/BLI KOMBINATIONEN

Imipenem/Relebactam
organism strain enzyme alone  with9f alone  with9f alone  with9f alone  with 9f
Escherichia coli EC1007 KPC-3 8 <006 4 <0.06 8 <0.06 8 0.13
Enterobacter cloacae ECL1058 KPC-3, SHV-11, TEM-1 8 <0.06 8 <0.06 32 0.25 8 0.25
Kiebsiella oxytoca KX1019 KPC-2, OXA-2 8 02s 4 <0.06 16 0.25 4 0.13
Kiebsiella oxytoca KX1017 KPC-2, OXA-2, SHV-30 4 <006 4 <0.06 16 0.25 8 0.13
Klebsiella preumoniae  KP1004 KPC-2, TEM-1, SHV-11 8 <006 8 <006 32 <006 8 <0.06
Klcbsiclla pneumoniae  KP1008 KPC2 8 <006 4 <006 8 <006 4 <0.06
Klebsiella pneumoniae KP1082 KPC-2, SHV-1 4 <0.06 4 <0.06 4 <0.06 4 0.13
Klebsiella preumoniae  KP1087 KPC2, CTX-M-15, SHV-1, TEM-1 16 02§ 64 1 64 2 16 025
Klebsiella pneumoniae  KP1083 KPC-3, SHV-1, TEM-1 16 <006 16 <006 32 <006 16 013
Kiebsiella pneumoniae KP1084 KPC-3, SHV-11, TEM-1 64 02s >64 0.5 >64 4 64 025
Klebsiella pneumoniae KP1088 KPC-3, SHV-11, TEM-1 32 <006 8 <0.06 16 <0.06 32 <0.06
enzyme class of clavulanic acid tazobactam
KPC-2 A 0.069 41.2 1.6
CTX-M-15 A 0.044 0.027 0.001
SHV-12 A 0.029 =0.039 0.0004
TEM-10 A 0.110 0.020 0.005
ro9 C 0.053 1106 1.10
CMY-2 C 0.099 845 0.71

Hecker, J Med Chem 2015

PENEM/BLI KOMBINATIONEN
Imipenem/Relebactam

0 d dD
dpo Yo %o 0 o 90%

Favorable overall response 15 71.4% 7 70.0% 1.4% -7.3% (-27.5,21.4)

HABP/VABP 7/8 87.5% 2/3 66.7% 20.8

clAl 0/2 0.0% 0/2 0.0% 0.0

cUTI 8/11 72.7% 5/5 100.0% -27.3(-52.8, 12.8)
Favorable clinical response (Day 28) 15 71.4% 4 40.0% 31.4% [ 26.3% | (1.3, 51.5)
28-day all-cause mortality 2 9.5% 3 30.0% 205% | -17.3% | (-464,6.7)
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Motsch, ECCMID 2018
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PENEM/BLI KOMBINATIONEN
Imipenem/Relebactam in der Lunge

AUC, ... AUC, 5 ELF/pl Adjusted ELF/pl.
Analyte Matrix _ (uM - h) (=M - h) Crnax (EM) Tonax (h) ty (hr) AUC, . ratio  AUC,_, ratio
Relebactam 43.0 53.7
Plasma 81.2 64.7 479 0.50 124
ELF 349 26.7 15.3 0.50 129
AC 236 12.8 7.81 1.00 225
Imipenem 442 55.2
Plasma 130 114 99.6 0.50 0.95
ELF 57.4 484 326 0.50 1.03
AC — — —_ — —
Relebactam concn in Imipenem concn in Relebactam/imipenem
ELF (M) ELF (M) concn ratio
Time (h) GM 95% CI GM 95% CI GMR 90% CI
0.5 14.93 9.89, 22.53 32.09 21.26, 48.44 047 0.45, 0.49
1 10.93 7.24, 16.50 20.27 13.43, 30.59 0.54 0.52, 0.56
1.5 9.49 6.29, 14.32 16.47 10.92, 24.87 0.58 0.55, 0.60
3 4,27 2.83, 6.45 5.99 3.97, 9.04 0.71 0.68, 0.74

Rizk, Antimicrob Agents Chemother 2018
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PENEM/BLI KOMBINATIONEN

Meropenem/Vaborbactam

Breitspektrum
Betalaktamase

Extended-Spektrum
Betalaktamase (ESBL)

Carbapenemase | —

SERIN

METALLO
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GRUPPE KLASSE SUBSTRAT ENZYM




PENEM/BLI KOMBINATIONEN

N Meropenem/Vaborbactam
p /Vaborbact
0.25-4 0.5-2 0.5-2 0.252
® Betalaktamaseinhibitor e 4““""‘“ : - z =
- RPX7009 :::uc((:;;’::-l)) } =0. 0.5->16 | =0.5->186
= wirkungsvolle Serinproteaseinhibitoren Tt I Sns-m _
= Bildung reversibler kovalenten Bindung zwischen -EE_=E
Serin und Boronséuregruppe -z_-_-
= cyclische Boronsaureester als Inhibitoren -n- ———
= Kombination mit Meropenem 333‘:‘"!1’,{;1'.2’ e
Range (ua/mi) JETETl — Giaie | ooer | wer |
WIC., (ug/mi) 2 R N R R
73-5 (cLs1 M100-S21 & FDA)
s
Piperacillin-tazobactam 16/4 >128/4 16/4 to > 128/4
Ceftazidime 8 >16 1to> 16 37
Amikacin 4 16 <0.5 to > 64 94
Ciprofloxacin >4 >4 =0.125to0 > 4 35
Meropenem 8 32 4 to >64 (o)
Meropenem-RPX7009 (Apg/ml) 8/4 32/4 0.125/4 to >64/4 NA
Meropenem-RPX7009 (8ug/ml) 8/8 32/8 0.25/8 to 64/8 NA

Stintzi, PNAS 2000 — Mendes, ICAAC 2010 — Page, Ann NY Acad Sci 2013 — Lapuebla, Antimicrob Agents Chemother 2015
Chellat, Angew Chemie 2016

PENEM/BLI KOMBINATIONEN

Meropenem/Vaborbactam
MiCq5, (g/ml) by region, with no. (%) of isolates for
No. of isolates %) from all regions at MIC (ug/m) of: each organism group®
Organism group (no. of i
isolates tested) and Asia- ~ Latin United
antimicrobial agent =0015 003 0.06 012 025 05 1 2 4 8 16 32 >32 Overall Pacific Europe  America  States
CRE (265) 265(2.5) 9015 167(32) 24(48) 65(1.6)
Meropenem-vaborbactam 36 (136) 20(21.1) 7(238)  21(31.7) 29(426) 34(555) 26(653) 15(709) 23(796) 12(842) 8(87.2) 14(925) 20(1000) 05/32 32UNA 32 01274 0031
Meropenem 1(04) 108 3(19) 16(79) 48(260) 37(400) 34(528) 29(638) 96(100.0) 16/>32 >32NA 16/>32  3Y>32  16/>32
Carbapenem-resistant 211(105)  9(45) 132(138) 24(154) 46(66)
K pneumoniae (211)
29037) 1718 6(46) 20(341) 28(474) 27(602) 21(701) 8(739) 11(791) 6(820) 7(853) 12(91.0) 19(1000) 05/32 32/NA 05/>32 o124  0m3n
Meropenem 8(38) 28(17.1) 27(299) 28(43.1) 26(555) 94(1000) 32/>32 >32NA 32/>32 3>32 16/>32
KPC producers (135) 135013 0(0) 63(12) 2142 5102
Meropenem-vaborbactam 35(259) 19(400) 7(452) 19(593) 24(77.0) 19(91.1) 7(963) 3(985) 1(993) 1(100.0) 0.12/05 NA 02505 01272 0.03/05
Meropenem 107 6652 11(133) 10207) 21(363) 16(48.1) 70(1000) >32/>32 NA >32/>32 >32>32 16/>32
(OXA-48-like-producers (25) 25(02) 0 23(04) 1(02) 1(<01)
Meropenem-vaborbactam 2(80) O0(80) O0(8B0) 3(200) 5(400) 5(600) 5(800) 5(1000) 16/>32 NA 16/>32 & 0s*
Meropenem 1400 0(40) 180) 2(160) 5(360) 5(560) 6(80.0) 5(1000) 16/>32 NA 16/>32 @& 2®
MBL producers (41) 41(04) 702 206 102 (<01
Meropenem-vaborbactam 2(49) 4(146) 5(268) 5(390) 2(439) 8(634) 15(1000) 32/>32 32NA 22 @ >3
Meropenem 1024) 5(146) 6(293) 4(390) 2(439) 5(561) 18(1000) 32/>32 >32NA  16/>32 2 >3
penem; 63(0.6) 2(03) 48(09) 102 12(03)
isolates (63)
108 132 032) 2(63) 5(143) 13(349) 17(619) 7(730) 14(952) 1(968) 1(984) 1(100.0) e 16/NA 74 L 05/4
Meropenem 106 006 132 3(729) 29(540) 18(825) 6(921) 2(952) 3(1000) 416 8/NA 46 8 32
MDR isolates (1,210) 1,210 (116) 65(11.1)  714(137) 116(23.4) 315(76)
Meropenem-vaborbactam 499 (41.2) 295(656) 106(744) 65(79.8) 59(846) 54(89.1) 40(924) 16(937) 22(955) 12(965) 8(97.2) 14(983) 20(1000) 003/1 =0.015/16 00311 003/05  003/0.12
Meropenem 214(17.7) 312(435) 229(624) 83(693) 30(71.7) 35(746) 37(77.7) 30(802) 46(84.0) 36(86.9) 34(898) 28(92.1) 96(100.0) 0.06/32 003732 006/32 003/>32 006/16
XDR isolates (161) 161(15) 9015 94018 22044 36(09)
Meropenem-vaborbactam 19(11.8) 18(230) 9(286) 10(348) 15(44) 17(54.7) 23(689) 9(745) 6(783) 6(820) 5(851) 10(91.3) 14(1000) 05/32 32UNA >32 01272 0.03/05
Meropenem 1(06) 43.0) 5(62) 6(99) 2(1.2) 2(124) 101300 11(199) 24(348) 22(484) 18(596) 15(689) 50(100.0) 16/>32 >32NA 8/>32 3/>32  16/>32

Castanheira, Antimicrob Agents Chemother 2017




PENEM/BLI KOMBINATIONEN

Meropenem/Vaborbactam
Antibiotic MIC (pg/ml) in the absence or presence of BLls
CAZ + CAZ + CAZ + ATM + ATM + ATM + MEM +
Strain Beta-lactamase Class CAZ VAB TZB CLA ATM VAB TZB CLA MEM VAB
ECM6704  None =0.125 =0.125 =0.125 =0.125 =0.125 =0.125 =0.125 =0.125 =0.03
ECM6701 KPC-2 A-CARB 4 =0.125 4 2 32 =0.125 16 16 =0.03
ECM6702 KPC-3 A-CARB 16 =0.125 16 8 32 =0.125 16 16 =0.03
ECM6706  SME-2 A-CARB 1 =0.125 =0.125 0.25 =128 4 16 =0.03
ECM6696  NMC-A A-CARB 05 =0.125 0.25 0.25 64 8 8 =0.03
ECM6718  SHV-5 A-ESBL 8 0.5 =0.125 =0.125 16 =0.125 =0.125 =0.03
ECM6698  SHV-12 A-ESBL 32 2 =0.125 =0.125 32 =0.125 =0.125 =0.03
ECM6699  SHV-18 A-ESBL 8 0.5 =0.125 =0.125 16 =0.125 =0.03
ECM6713  TEM-10 A-ESBL 128 16 0.25 0.25 16 =0.125 =0.03
ECM6714 TEM-26 A-ESBL 128 2 =0.125 0.25 8 =0.125 =0.03
ECM6E695  CTX-M-3 A-ESBL 1 =0.125 =0.125 =0125 4 =0.125 =0.125 =0.03
ECM6E693  CTX-M-14 A-ESBL 1 =0.125 =0.125 =0.125 4 =0.125 =0.125 =0.03
ECM6694  CTX-M-15 A-ESBL 4 =0.125 =0.125 =0.125 8 =0.125 =0.125 =0.03
ECM6692 DHA-1 C 8 0.25 =0.125 8 2 2 =0.03
ECM6691 MIR-1 C 32 0.5 8 32 32 16 32 =0.03
ECM6705 FOX-5 C 32 8 32 32 2 2 2 =0.03
ECM6715  AmpC-ECL (P99-like) C 16 0.25 1 16 16 2 16 = =0.03
ECM6700 CMY-2 C 16 0.25 0.5 16 8 1 8 =0.03 =003
ECM6697 OXA-2 D 1 1 0.25 =0.125 =0.125 ND ND =0.03 =0.03
ECM6712  OXA-10 D =0.125 =0.125 =0.125 =0125 =0.125 ND ND =0.03 =003
ECM6716 OXA-48 D-CARB  =0.125 =0.125 =0.125 =0.125 =0.125 ND ND 0125 0125
ECM6703 NDM-1 B =128 >128 =128 =>128 =0.125 =0.125 =0.125 16 16
ECM6E711 VIM-1 B 128 128 128 128 =0.125 =0.125 =0.125 1 1

“All beta-lactamase inhibitors were tested at a fixed concentration of 4 ug/ml. BLIs, beta-lactamase inhibitors; CAZ, ceftazidime; ATM, aztreonam; MEM, meropenem;
VAB, vaborbactam; TZB, tazobactam; CLA, clavulanic acid; ND, not done; A-CARB, class A carbapenemase; D-CARB, class D carbapenemase.

Lomovskaya, Antimicrob Agents Chemother 2017

PENEM/BLI KOMBINATIONEN
Meropenem/Vaborbactam - TANGO |

Primary end points

No. of Patients Successfully Treated/Total No. (%) gfftfgf::c‘:mw PIperaF:I\IlIT: :;evrt:)r;enem—
Meropenem-Vaborbactam  Piperacillin-Tazobactam (95% Cl), % Tazobactam | Vaborbactam
FDA primary: overall success at end of 189/192 (98.4) 171/182(94.0) 4.5(0.71t09.1) i —-—
intravenous treatment (microbiologic MITT analysis)®? |
EMA primary: microbial eradication at test of cure
Microbiologic MITT analysis® 128/192 (66.7) 105/182 (57.7) 9.0(-0.9t0 18.7) E e I
Microbiologic evaluable analysis 118/178 (66.3) 102/169 (60.4) 5.9(-4.21016.0) | —_—
20 -15 10 5 5 10 15 20 25

Between-Group Difference in
Successful Treatment (95% CI), %

Secondary end points

No. of Patients Successfully Treated/Total No. (%) gf:,‘:::::muv PlueraF;‘lIITr:f ::evr':)r:erlem—
Meropenem-Vaborbactam  Piperacillin-Tazobactam  (95% Cl), % Tazobactam | Vaborbactam
Overall success at test of cure® 143/192 (74.5) 128/182(70.3) 4.1(-491t09.1) -
Overall success at end of intravenous treatment?
Acute pyelonephritis 117/120 (97.5) 95/101 (94.1) 3.4(-2.0t010.2) -
Complicated UTI, removable infection source® 35/35 (100) 35/38(92.1) 7.9 (-2.510 20.9) ————
Complicated UTI, nonremovable infection source 37/37 (100) 41/43 (95.3) 4.7 (-5.1to0 15.6) —t
Clinical cure at end of intravenous treatment? 189/192 (98.4) 174/182 (95.6) 2.8(-0.7t07.1) T
Clinical cure at test of cure 174/192 (90.6) 157/182 (86.3) 4.4(-2.2t011.1) ——.—
Microbial eradication at end of intravenous 188/192 (97.9) 168/182(92.3) 5.6(1.4t010.7) —-—
treatment (FDA criteria)
Microbial eradication at test of cure (FDA criteria) 132/192 (68.8) 113/182 (62.1) 6.7 (-3.0t0 16.2) —t-—
20 15 10 5 5 10 15 20 25

Between-Group Difference in
Successful Treatment (95% CI), %

Kaye, JAMA 2018




PENEM/BLI KOMBINATIONEN
Meropenem/Vaborbactam - TANGO |

No. (%)

Meropenem-Vaborbactam Piperacillin-Tazobactam Total
Adverse Event (n=272) (n=273) (n = 545)
Headache 24 (8.8) 12 (4.4) 36 (6.6)
Diarrhea 9(3.3) 12 (4.4) 21 (3.9)
Nausea 5(1.8) 4 (1.5) 9(1.7)
Asymptomatic bacteriuria 4 (1.5) 4 (1.5) 8 (1.5)
Catheter site phlebitis 5(1.8) 3(1.1) 8 (1.5)
Infusion site phlebitis 6(2.2) 2 (0.7) 8 (1.5)
Urinary tract infection 4 (1.5) 4 (1.5) 8 (1.5)
Hypokalemia 3(1.1) 4 (1.5) 7 (1.3)
Vaginal infection 1(0.4) 6(2.2) 7(1.3)
Alanine aminotransferase increased 5(1.8) 1(0.4) 6(1.1)
Anemia 2(0.7) 4 (1.5) 6(1.1)
Aspartate aminotransferase increased 4 (1.5) 2(0.7) 6 (1.1)
Pyrexia 4 (1.5) 2(0.7) 6(1.1)
Dyspnea 0 5(1.8) 5(0.9)

Kaye, JAMA 2018

t
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PENEM/BLI KOMBINATIONEN

Meropenem/Vaborbactam

Pathogen No. of isolates MEV MIC,,, MEV %S MEM MICy, MEM %S TZP MICq, TZP %5
pg/mL US FDA pg/mL CLSVEUCAST pg/ml CLSVEUCAST

Enterobacteriaceae 46,769 0.03 to 0.06 98.7-100 0.06 96.6-98.7/96.9-98.4 8-16 92.0-93.2/88.8-89.0
Klebsiella pneumonia 5876 0.03-0.12 97.0-100 0.03-0.12 88.3-94.3/93.0-95.0 32t0>64 87.8-88.2/80.7-82.4
Escherichia coli 11,514 =001510 99.8-100 0.03 99.7-99.8/99.7 8 94.7-95.7/91.2-93.3

0.03
Emerobacter cloacae spp. 2572 0.03 99.8-100 97.2/INR
CRE 1003 0.5-32¢ 66.2—-100° > 32 0-3.1/6.0-10.4 > 64t0>128 0-3.0/0-6.7
Serine-CPE 315 1 97.8 > 64 2.2/73
MDR 1210 1 32 77.7/80.2 > 64 36.6/28.7
XDR 161 32 > 32 13.0/19.9 > 64 2.5/2.5
ESBL-phenotype
Enterobacteriaceae 99 0.12 100 16 83.8/859 > 64 65.7/50.5
Klebsiella pneumonia 33 0.5 100
E. coli 148 0.03 100 0.06 B83.7-96.5/NR 32 B3.7/NR
KPC-producing
Enterobacteriaceae 1404 0.5-8 99.0-99.3 > 321w0>64 0-0.7/34-52 > 64 0.7/0.7
CRE 206 1 99.5 >32 1.9/7.3
K. prneumonia 1207 0.5-1 96.6-98.9 >32 o> 64 0-7.0/2.4
E. coli 56 <003 100 816 0-19.1/38.1

10 < 0.06
E. cloacae or Enterobacter spp. 68 0.12-0.25 100 =32 0-2.6/10.3
non-KPC-producing CRE 250 >32 31.4 > 32 1.7-3.1/1.7-5.0 > 64 5.4/4.7
CNE 63 4 16 3279 > 64 9.5/7.9
MBL.-producing CRE 111 > 32 38186 > 32 0-8.5/0-1.7

Dhillon, Drugs 2018




f PENEM/BLI KOMBINATIONEN
Meropenem/Vaborbactam

Meropenem MIC (ng/ml) in presence of VAB 400
/ml) at: g
Parent and {pg/mi) 2 e E. coll 1007 (MIC = 0.06)
mutant Alone 2 4 8 16 e o0 8, *  Resistant Subpopulations Ampiified & [ Eneumartan 100 (MI% = 006)
KPM1275 32 =006 =006 =006 =006 3 + K bnaumoniac 1097 (c = 025)
KPM1852 =64 2 0.5 0.25 0125 5 w0 o K Bretmoniae 1083 (MG = 3
KPM1853 =64 16 4 1 1 S o K ncimanioe 1094 (M1c = )
R & K pneumoniae 1100 (MIG = 4)
— - _ — g . ii‘?f",ﬁili‘,’l"w‘-s'ﬂﬁuﬁ B)
KP1008 4 =0.06 =0.06 =0.06 =0.06 ¢ * K noumonias 1223 (MIC = 8)
KPM1837 64 4 1 05 0.25 g 2 [ preumanias 1096 MIC - 16)
 Phaumonias 1
KPM1838 128 4 2 0.5 0.5 £ H by jr:x:;-jw::izwggz‘rmg,gm
& * K preumanise 1254 (MIC - 64)
EE% ‘0??2 '5-—1;4 ; :ID g-g %[5) 0 100 10000 0000 100anco

Vaborbactam AUC:MIC Ratio

No mutations in the coding region of bla,,
were identified. These data indicate that the selection of mutants with reduced sen-
sitivity to meropenem-vaborbactam from KPC-producing Klebsiella pneumoniae
strains is associated with previously described mechanisms involving porin muta-
tions and the increase in the bla,c gene copy number and not changes in the KPC
enzyme and can be prevented by the drug concentrations achieved with optimal
dosing of the combination.

Ambrose, Curr Opin Pharmacol 2017 — Sun, Antimicrob Agents Chemother 2017

f PENEM/BLI KOMBINATIONEN
Meropenem/Vaborbactam

? =0.70

Change in Log,, CFU/mL at 24 hours

o] 25 50 75 100 1 10 100 1000
% Time > Tazobactam Threshold Vaborbactam AUC:MIC Ratio
@ Escherichia coli 1801A (MIC 0.5 mg/L) Threshold 0.25 mg/L @ Escherichia coli 1079 (MIC 8 mg/L)
@ Escherichia coli 4643A (MIG 0.5 mg/L) Threshold 0.25 mg/L @ Klebsiella pneumoniae 1094 (MIC 4 mg/L)
@ Escherichia coli 13319R (MIC 4 mg/L) Threshold 2 mg/L @ Klebsielia pneumoniae 1096 (MIGC 16 mg/L)
@ Escherichia coli 21711R (MIC 2 mg/L) Threshold 1 mg/L @ Klebsiella pneumoniae 1223 (MIC 8 mg/L)
@ Klebsiella pneumoniae 21904 (MIC 2 mg/L) Threshold 1 mg/L @ Klebsiella pneumoniae 1083 (MIC 1 mg/L)
@ Klebsiella pneumoniae 4812 (MIC 4 mg/L) Threshold 2 mg/L

Klebsiella pneumoniae 604 (MIC 1 mgiL) Threshold 0.5 mg/L

Ambrose, Curr Opin Pharmacol 2017




PENEM/BLI KOMBINATIONEN
Meropenem/Vaborbactam in der Lunge

A

Infusion Period Infusion Period
@ Plasma Concentrations A Plasma Concentrations
===+ Median Plasma Cencentration <= Median Plasma Concentraticn
W ELF Concentrations ELF Concentrations
= Median ELF Concentration = Median ELF Concentration
2 100 < 100
g 0 B 70
E) i E 50
< ) 2 30
@ -]
H 2
IR & 10
3 7 o 7
3 5 = 5
-] 3 5 ]
. g
3 1 5 1
g 07 £ 07
€ 05 g 05
g 03 5 0.3
8 o
0.1 =r T T T T T T T T 0.1 oy r T T r - r r T
o 1 2z 3 4 5 65 7T 8 o 1 2 3 4 5 & 7 8
Time {hours) Time (hours)
Wenzler, Antimicrob Agents Chemother 2015
A

Betalaktam/Betalaktamasehemmer

MRE MRE nach Ambler

Peptidoglykansynthese: A B4 §GH LD
» B-Laktame (Ceftolozan) = g g
o < <

» B-Laktamase-Inhib als g £ g

(Avibactam, Relebactam, Vaborbactam) E § E E g g

» Siderophor-Cephalosporine (Cefiderocol) 5 z 5 g £ =13

g £ § 2 £ 8§

1% i:83

- o831 : z283%¢

% membran SES P E A & & = s o
P biosynth (305-L heit) Ceftolozan/Tazobactam & el Bl Flal bR fai| = =Y =

» Tetrazykline (Eravacyclin) Ceftazidim/Avibactam N Br Bl piay R jaja ja ja

» Aminoglykoside (Plazomicin) Aztreonam|Avibactam r ot ot ja PR ja o

Imipenem/Relebactam 8 el =N B f il Fal I=0 BN =

B-Laktamasen Meropenem/Vaborbactam  r  r - - ja B j - - =

@ Eisentransporter

Peptidoglykan

.
I - - - HEEEE

Probst-Kepper, Anasthesiol Intensivmed Notfallmed Schmerzther 2018
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IMIPENEM/RELEBACTAM

* RESTORE-IMI 1
- clAl
- cUTI
- HABP/VABP

*" RESTORE-IMI 2
- HABP/VABP

* Dosierung
- 4x0.5/0.5/0.59

PENEM/BLI KOMBINATIONEN
Zulassungsstudien im Uberblick

MEROPENEM/VABORBACTAM

" TANGO |
- cUTI
= TANGO Il
- Bakteriamie
- clAl
- cUTI :
- Pyelonephritis . e
- HABP/VABP . ™
* Dosierung
- 3x1.0/1.00 [
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PENEM/BLI KOMBINATIONEN
BL/BLI-Kombinationen im Vergleich

Cefiderocol

Ceftazidim/ | C

s Colistin

Neue Kombinationen und was sie kdnnen

(5-649266)

Pseudomonas aeruginosa, Wildtyp

Pseudomonas aeruginosa, AmpC+

Pseudomonas aeruginosa
Porinveriust (oprD-ioss)

Pseudomonas aeruginosa
Effluxpumpen

Pseudomonas aeruginosa
Carbapenem-R (Carbapenemase-
negativ)

Pseudomonas aeruginosa

Pseudomonas aeruginosa, MDR

Pseudomonas aeruginosa, XDR

Pseudomonas aeruginosa, MBL+

Enterobacteriaceae spp.,

Wildtyp

Enterobacteriaceae spp..

ESBL+

Enterobacteriaceae spp.,

Enterobacteriaceae spp..

OXA-48-like+

KPC+

E laceae spp., €
(Carbapenemase-negativ)

Enterobacteriaceae spp.

Enterobacteriaceae spp.
MBL* (VIM, IMP. NDM)

Acinetobacter baumannii, Wildtyp

Acinetobacter baumannii, Carbapenem-R

Stenotrophomanas maltophilia, Wildtyp

Stenotrophomonas maltophilia
Carbapenem-R

Stenotro- | Acineto-
phomonas | bacter

M in-vitro-Aktivitit =80%  In-vitro-Aktivita
* Proteus spp.. Neisseria spp., Serratia spp.. Provi

Ktlvitit <50% MIKeine Daten verfiigbar Thalhammer, Jatros Infektiologie 2017

morganii besitzen gegeniiber Colistin eine natirliche Resistenz




” PENEM/BLI KOMBINATIONEN
Mein Fazit

® Multiresistenz bei Enterobakterien zunehmend

" Pseudomonas aeruginosa-Resistenz hoch

" Piperacillin/Tazobactam keine Penem-Alternative

® BLI-Spektrum mit grof3er Spannbreite

® Dosierung auch bei BL/BLI ausreichend hoch wéhlen
" Penem/BLI mit guter Lungenpenetration

" Individualisierte (KeimegPatient) Therapie erforderlich

@ \iren
pize

ERHALTLICH

ERHALTLICH
Google Play Store
( App Store

www.antibiotika-app.eu




