Sistemna Socio Sanitario MaSSimo Puoti
Ospedale Niguarda Regione
. L°""°°’°"° SC Malattie Infettive

ASST GRANDE OSPEDALE
METROPOLITANO NIGUARDA
MILANO

| nuovi (e vecchi) batteri multi-resistenti:
come difenderci

Con 1l patmocinio di

Ospedale
(ﬁl‘m | Associazione Italiana Pneumologi Ospedalieri E San Giuseppe
; Wukiesica St
; 1 ] < =

PNEU]V[OLOGIA 2016

Milano, 16 - 18 giugno 2016 - Ceniro CongressiPalazzo delle Stelline




Disclosures

Honoraria for consulting or speaking (past 5
years):

AbbVie, Beckman, BMS, Janssen, Gilead
Sciences, MSD, Roche, and ViiV

Research grants:

Gilead Sciences, ViiV, Roche, Pfizer Astellas and
Novartis



The White House has
authorized a 5-year National
Action PLan to address
antibiotic resistance and
develop new antibiotics?
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Think Ahead. Act Together.
An morgen denken. Gemeinsam handeln.

Antimicrobial Resistances

Antimicrobials play a crucial role for the current and future success of human and
veterinary medicine. We fully support the recently adopted WHO Global Action
Plan on Antimicrobial Resistance. We will develop or review and effectively
implement cur national action plans and support other countries as they develop
their own national action plans.

We are strongly committed to the One Health approach, encompassing all areas —
human, and animal health as well as agriculture and the envircnment. We will
foster the prudent use of anftibiotics and will engage in stimulating basic research,
research on epidemiology, infection prevention and controd, and the development
of new antibictics, atemative therapies, vaccines and rapid point-of-care
diagnostics. We commit to taking into account the annex (Joint Efforts to Combat

Antimicrobial Resistance) as we develop or review and share ocur national action
plans.



The first World Antibiotic Awareness Week —
16—-22 November 2015
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| nuovi (e vecchi) batteri multi-
resistenti: come difenderci

Definizione
Rilevanza del problema in Italia
Come difenderci:

— political governance

— clinical governance

Nuove sfide nuove risposte
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Multidrug-resistant, extensively drug-resistant and pandrug-resistant
bacteria: an international expert proposal for interim standard
definitions for acquired resistance

Applied to 5 groups of pathogens S. aureus, Enterococcus spp.,
Enterobacteriaceae (other than Salmonella and Shigella), P. aeruginosa
and Acinetobacter spp.

Non-susceptible to an antimicrobial agent: resistant, intermediate or
non-susceptible = clinical breakpoints EUCAST, CLSI and FDA for
acquired and not intrinsic antibiotic resistance

MDR (MULTI DRUG RESISTANT non susceptible to at least 1 agentin >3
antimicrobial categories specific for each bacterium

XDR (EXTENSIVELY DRUG RESISTANT) non-susceptible to at least 1 agent
in <2 antimicrobial categories specific for each bacterium

PDR (PAN DRUG RESISTANT) non susceptible to all agents in all
antimicrobial categories

Magiorakos A.-P. Clin Microbio Infect 2012 18: 268-81



Antimicrobial categories and agents used to define
MDR, XDR PDR
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* Rilevanza del problema in Italia



Epidemiology of MDR in Europe 2012 tfeagéc
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Escherichia coli: percentage of invasive isolates with
resistance to third-generation cephalosporins
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Carbapenem-resistant Klebsiella pneumoniae
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— political governance



does antibiotic resistance

rea d ? Antibiotic resistance is the ability of bacteria to combat the action of one or more antibiotics.
. <] k-

Humans and animals do not become resistant to antibiotic treatments, but bacteria carried by
humans and animals can.

@ Animals may be treated with antibiotics

and they can therefore carry antibiotic-

resistant bacteria. ® Vegetables may be

contaminated with antibiotic-resistant

bacteria frem animal manure used as

fertilizer. € Antibiotic-resistant bacteria

can spread to humans through food and
direct contact with animals.

) Humans sometimes receive antibiotics
prescribed to treat infections. However,
bacteria develop resistance to antibiotics
as a natural, adaptive reaction. Antiblotic-
resistant bacteria can then spread from the
treated patient to other persons.

y =~
" animal fav™

(7] Travellers requiring hospital care while
D wvisiting a country with a high prevalence of
k antibiotic resistance may return with

antibiotic-resistant bacteria.

Even if not in contact with healthcare,
travellers may carry and import
resistant bacteria acquired from s
food or the environment
during travel.

@ Travellers requiring hospital care while
visiting a country with a high prevalence of
antibiotic resistance may return with
antibiotic-resistant bacteria.

Even if not in contact with healthcare,
travellers may carry and import
resistant bacteria acquired from s
food or the environment
during travel.

TNAIVEMA

© Humans may receive antibiotics in
" hospitals and then carry antibiotic-
~ resistantbacteria. These can spread to

other patients via unclean hands or
& contaminated objects. & Patients who

may be carrying antibiotic-resistant
bacteria will ultimately be sent home, and
can spread these resistant bacteria to
other persons.




© Animals may be treated with antibiotics
and they can therefore carry antibiotic-
resistant bacteria. @ Vegetables may be
contaminated with antibiotic-resistant
bacteria from animal manure used as
fertilizer. © Antibiotic-resistant bacteria
can spread to humans through food and
direct contact with animals.
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 Regolamentazione dell’'uso di antibiotici (e
fungicidi) nell’allevamento nell'ambiente
marino ed in agricoltura = in Italia e su scala

globale



Infectious Diseases Society of America 2012

Combating Antimicrobial Resistance: Policy
Recommendations to Save Lives

|. Adoption of Economic
Incentives and Support for
Other Collaborative
Mechanisms to Address the
Market Failure of Antibiotics

ll. New Regulatory
Approaches to Facilitate
Antimicrobial Development
and Approval

Ill. Greater Coordination of
Relevant Federal Agencies’
Efforts

IV. Enhancement of
Antimicrobial Resistance
Surveillance Systems

V. Strengthening Activities to
Prevent and Control
Antimicrobial Resistance

VI. Significant Investments in
Antimicrobial-Focused
Research

VIl. Greater Investment in
Rapid Diagnostics R&D and
Integration into Clinical
Practice

VIil. Eliminating Non-
Judicious Antibiotic Use in
Animals, Plants, and Marine
Environments



: . Figure 1. Consumption of antibiotics for systemic use in the community by antibiotic group in 30
9 Humans sometimes receive ani EU/EEA countries, 2014 (expressed in DDD per 1 000 inhabitants and per day)
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Rapid point of care diagnostic tests for viral and bacterial
respiratory tract infections—needs, advances, and future
prospects

Alimuddin Zumla, Jaffar A Al-Tawfig, Virvel Enne, Mike Kidd, Christian Drosten, Judy Breve, Marcel A Muller, David Hui Markus Maeurer,
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RESEARCH ARTICLE

A Novel Host-Proteome Signature for
Distinguishing between Acute Bacterial and
Viral Infections

Kfir Oved'*, Asi Cohen’', Olga Boico', Roy Navon’, Tom Friedman’~, Liat Etshtein’?,
Or Kriger'™, Ellen Bamberger'5, Yura Fonar'™®, Renata Yacobov®, Ron Wolchinsky®,
Galit Denkberg”, Yaniv Dotan®®, Amit Hochberg?, Yoram Reiter®, Moti Grupper®,
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| nuovi (e vecchi) batteri resistenti
come difenderci

 Regolamentazione dell’'uso di antibiotici (e
fungicidi) nell’allevamento nell'ambiente
marino ed in agricoltura = in Italia e su scala
globale

e Riduzione dell'impiego inappropriato di
antibiotici nella medicina e pediatria generale

 Implementazione di tests rapidi “point of
care” per la DD infezioni virali-batteriche per
outpatients ed inpatients
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e Come difenderci:

— clinical governance



© Humans may receive antibiotics in
hospitals and then carry antibiotic-
resistant bacteria. These can spread to
other patients via unclean hands or
contaminated objects. ©® Patients who
may be carrying antibiotic-resistant
bacteria will ultimately be sent home, and
can spread these resistant bacteria to
other persons.




ESCMID PUBLICATIONS

ESCMID guidelines for the management of the infection control
measures to reduce transmission of multidrug-resistant Gram-negative
bacteria in hospitalized patients

E. Tacconelli', M. A. Cataldo®, . J. Dancer’, G. De Angelis®, M. Falcone®, U. Frank®, G. Kahlmeter”, A. Pan®™®, M. Petrosillo?,
]. Rodriguez-Bano'™'""'%, M. Singh"®, M. Venditti®, D. S. Yokoe'* and B. Cookson'®

Situazione Endemica Situazione epidemica

Evidenza Raccomandazione Evidenza Raccomandazione

Igiene delle Mani

Screening attivo

Precauzioni da contatto

Alert Code

Condizionale

Cohorting pz.

Condizionale

Cohorting staff

Stanza d’isolamento

Educazione personale Condizionale Condizionale

Condizionale Condizionale

Condizionale

Pulizia ambientale

Basso

Condizionale

Condizionale
O U U Al

Screening ambientale

Antimicrobial Stewardship




Antimicrobial use in acute care hospitals in
Europe

Percentage of antimicrobials for which the reason for use was
documented in the patient’s records in acute care hospitals in Europe,

Prevalence of antimicrobial use in hospitals in acute ECDC PPS 2011-2012 in Europe

Europe, ECDC PPS 2011-2012 in Europe

Reason for use
documented in the

) ] patient's records (% of
Patients who received at antimicrobials)
least one antimicrobial
agent (%) - Bl <s00
< 30.0 60,0 to < 70.0
30.0 to < 35.0 70.0 to < 80.0
35.0 to < 40.0 80.0 to < 90.0
Bl s0.0to < 45.0 B =500
Bl =30 No data reported
Mo data reported Mot included
Mot included
F
h
'f Non-visible countries
Mon-visible countries ) i
Liechtenstein
Liechtenstein
Luxembourg
Luxembourg
Malta

Malta




Fig 1. ‘Average Microbial Resistance’ against ‘Antibiotic Use.
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Note: Average antibiotic resistance is from EARS-Net database of the European Centre for Disease Prevention
Antibiotic usage is from the European Surveillance of Antimicrobial Consumption (ESAC) Yearbook 2009

Collignon P, Athukorala Pc, Senanayake S, Khan F (2015) Antimicrobial Resistance: The Major Contribution of Poor Governance and Corruption

to This Growing Problem. PLoS ONE 10(3): e0116746. doi:10.1371/journal.pone.0116746
http://journals.plos.org/plosone/article?id=info:doi/10.1371/journal.pone.0116746

@' PLOS ‘ ONE


http://journals.plos.org/plosone/article?id=info:doi/10.1371/journal.pone.0116746

Fig 2. ‘Average Microbial Resistance’ against ‘Control of Corruption.’
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Note: Average antibiotic resistance is from EARS-Net database of the European Centre for Disease Prevention
The control of comuption indicator is from Intermmational Country Risk Guide

Collignon P, Athukorala Pc, Senanayake S, Khan F (2015) Antimicrobial Resistance: The Major Contribution of Poor Governance and Corruption
to This Growing Problem. PLoS ONE 10(3): e0116746. doi:10.1371/journal.pone.0116746
http://journals.plos.org/plosone/article?id=info:doi/10.1371/journal.pone.0116746

@' PLOS ‘ ONE
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THE ROLE OF ANTIMICROBIAL STEWARDSHIP TO PREVENT THE
SPREAD OF MDR GRAM NEGATIVES



Antimicrobial Stewardship Programs

ASPs are designed
*t0 optimize antimicrobial therapy,
*t0 Improve patients’ outcomes,
eensure cost-effective therapy and

ereduce adverse effects associated with antimicrobial
use, including antimicrobial resistance

MacDougall C et al. Clin Microbiol Rev 2005; 18; 638-656
Lesprit P et al. Curr Opin Infect Dis 2008:21; 344-349



Implementing an Antibiotic Stewardship Program:
Guidelines by the Infectious Diseases Society of America
and the Society for Healthcare Epidemiology of America 2016

Preauthorization and/or
prospective audit and
feedback for antibiotic
prescription

Educational activities, ONLY to
complement other
stewardship activities.

Develop and Implement
Facility-Specic Clinical Practice
Guidelines for Common
Infectious Diseases Syndromes

Implement Interventions to
Improve Antibiotic Use and
Clinical Outcomes That Target
Patients With Specic
Infectious Diseases
Syndromes (ie CDI)

Strategies (eg, antibiotic time-outs,
stop orders) to encourage prescribers
to perform routine review of antibiotic
regimens to improve antibiotic
prescribing

Clinical Decision Support Systems
Integrated into the Electronic Health
Record at the Time of Prescribing

No antibiotic cycling

Implement PK monitoring and
adjustment programs for
aminoglycosides and vancomycin

Alternative Dosing Strategies Based on
PK/Pharmacodynamic Principles to
Improve Outcomes and Decrease Costs
for Broad-Spectrum B-Lactams and
Vancomycin



Implementing an Antibiotic Stewardship Program:
Guidelines by the Infectious Diseases Society of America
and the Society for Healthcare Epidemiology of America 2016

Increase both appropriate use of
oral antibiotics for initial therapy
and the timely transition of
patients from IV to oral antibiotics

For Patients With a Reported
History of B-Lactam Allergy
Implement Allergy Assessments
With the Goal of Improved Use of
Frst-Line Antibiotics

Implement guidelines and
strategies to reduce antibiotic
therapy to the shortest effective
duration

Stratified antibiograms ( by
location and age) selective and
cascade reporting of antibiotics

Rapid Viral Testing for Respiratory
Pathogens to Reduce the Use of
Inappropriate Antibiotics

Rapid Diagnostic Testing on Blood
Specimens to Optimize Antibiotic
Therapy and Improve Clinical
Outcomes

ICUs with suspected infection, use
of serial PCT measurements

In patients with hematologic
malignancy incorporating
nonculture-based fungal markers

Measure the impact of the program
by monitoring antibiotic use as
measured by days of therapy (DOTs)
in preference to defined daily dose

(DDD) and measure antibiotic
coSsts



Effects of national antibiotic stewardship and infection
control strategies on hospital-associated and community-
associated meticillin-resistant Staphylococcus aureus infections
across a region of Scotland: a non-linear time-series study

Timathy Lawes, Jose-Maria Lopez-Lozano, Cesar A Nebot, Gillian Macartney, Rashmi Subbarao-Sharma, Ceri B Dare, Karen D Wares, lan M Gould

Without With Marginal difference in MRSA prevalence density associated with successive MRSA cases
imtervention intervention interventions prevented per
year (95% )
Absolute reduction (95% CI) pvalue Relative reductiont (95 CI)
Haspitals
Hand hygiene campaign {January, 2007) 1-390 1.500 0-390 -0-527 to 1-307) 0-448 1% (- 27 1o 69) 246 (-31610 822)
Universal screening (August, 2008) 1417 1129 0-288 (<0725t 1.53) 0-405 2076 (-51to 92) 180 444 to 796)
Hospital antibiotic stewardship (May, 2009) 1091 0-4949 0-C92 {0001 to 1-180) 0049 C4% (1o 100) JCC {1to714)
Combined 1-890 0-947 0-0.43 (0-267 to 1-610) 0-006 Sk (14 to 36) £O2 (168 to 1017)
Community
Indirect effects (hospital interventicns)* 0071 0-045 0-026 (0-008 to 0-038) 0-0i0r1 3% (11 to 54) 390 (128 to 652)
Primary care antibiotic stewardship (May, 2009) 0045 0028 0-017 (000w o 0-029) 0-m2 7% (9to 64) 28171t 491)
Combined 0071 0038 0-033 {0-018 to 0-048) < 0-0001 47% (25 to 6B) CA7 (F11to B23)

Diata are MRSA prevalance density in cases par 1000 OBDs (hospital) or cases per 10000 [Ds {community L. unless indicated otherwise. Differences are caloulated betwean obsarved (with intervention) and
forecasted (without intervention) scenanios. M RSA-meticillin-resistant Staphywocoonrs arars. 0B0s-occupied bed days. IDs-inhabitants per day. *Effects of hospital-based interventions on community MESA
wia reduction in hospital M RSA prevalance density {a predictor of rates in the community). tDescribed as (MRESA prevalence density without intervention — prevalence density with intervention)/ MESA
prevalance densitywithout intervention.

Table 2: Potential effects of infection control measures and antibiotic stewardship

www thelancet. comfinfection Vol 15 December 2015



@ Travellers requiring hospital care while

visiting a country with a high prevalence of Bloomberg
antibiotic resistance may return with
antibiotic-resistant bacteria.

© Even if not in contact with healthcare,
travellers may carry and import
resistant bacteria acquired from g
food or the environment

during travel.

A Scary New Superbug Gene
Has Reached at Least19
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 Implementare programmi di antibiotic stewardship per
ottimizzare l'uso degli antibiotici nella comunita ed in

settings clinici
e Sorveglianza infezioni dei “malati viaggiatori”



| nuovi (e vecchi) batteri multi-
resistenti: come difenderci

 Nuove sfide nuove risposte



How to escape from the ESKAPE gang

THE PERSISTENT CHALLENGE OF MDR ENTEROCOCCUS SPP

THE VANCO MIC CREEP OF STAPHYLOCOCCUS AUREUS

THE OMINOUS SPREAD OF KPC KLEBISELLA PNEUMONIAE

THE MDR/XDR ACINETOBACTER REBUS

THE INCREASING INCIDENCE of XDR/PDR PSEUDOMONAS AERUGINOSA

THE EXPLOSION OF ESBL ENTEROBACTERIACEAE



How to escape from the ESKAPE gang

THE VANCO MIC CREEP OF STAPHYLOCOCCUS AUREUS



Potent synergy of ceftobiprole plus daptomycin against multiple strains of S. aureus with
various resistance phenotypes. Barber KE et al, J Antimicrob Chemother 2014; 69: 3006-10

Broth microdilution MICs of ceftobiprole, daptomycin, vancomycin, rifampicin and gentamycin were
evaluated for 20 MRSA isolates. Combination MICs were additionally evaluated in the presence of
subinhibitory concentrations of ceftobiprole to assess synergism.
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How to escape from the ESKAPE gang

THE EXPLOSION OF ESBL ENTEROBACTERIACEAE



AAC Accepted Manuscript Posted Online 2 May 2016
Antimicrob. Agents Chemother. doi:10.1128/AAC.00365-16
Copyright © 2016, American Society for Microbiology. All Rights Reserved.
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Comparison of fosfomycin to ertapenem for outpatient or step-down
therapy of extended-spectrum [§-lactamase urinary tract infections

Michael P. Veve *F, Jamie L. Wagner **!, Rachel M. Kenney ®, Jenny L. Grunwald®,
Susan L. Davis *&*

Legend
ﬁ Matched population
@ Total population

-0.14

Favors ETP

-0.15 0

Non-inferiority margin (A)
97.5% CI

Fig.1. Mon-inferiority of fosfomycin (FOS) to ertapenem (ETP) for outpatient treat-
ment of extended-spectrum B-lactamase urinary tract infections,

Fosfomycin was non-
inferior to ertapenem
for treating outpatient
ESBL UTIs and should
be considered as
appropriate step-down
therapy for these
infections.
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THE OMINOUS SPREAD OF KPC KLEBISELLA PNEUMONIAE

THE INCREASING INCIDENCE of XDR/PDR PSEUDOMONAS AERUGINOSA



Bactericidal activity and degree of killing by single drugs
and 2- and 3-drug combinations against KPC K.

Bactericidal Activity (Percentage)

90% -

80%

70%

60%

20% -

40% -

30% -

20% -

10%

0%

mm Bactericidal Activity -m-Degree of Killing 3.65

pneumoniae isolates

3

//

1.24

2.5

1.05 B 1.5

E
=
L
Q
=
()]
o
o
2 £
E
S
Q
1]
| -
()]
Q
(]

- 0.5

0%

Colistin

Colistin-ertapenem Colistin-doripenem Colistin-doripenem-
ertapenem

Hong AAC 2013



Predictors of Mortality in Bloodstream

Infections Caused by Klebsiella pneumoniae Giincal
. . Infectious
Carbapenemase-Producing K. pneumoniae: R

Importance of Combination Therapy

Mario Tumbarello,' Pierluigi Viale, Claudio Viscoli,® Enrico Maria Trecarichi,' Fahio Tumietto,? Anna Marchese,"
Teresa Spanu,® Simone Ambretti® Francesca Ginocchio,® Francesco Cristini,? Angela Raffaella Losito,' Sara Tedeschi,?
Roberto Cauda,' and Matteo Bassetti*’

Kaplan-Meier survival estimates of 125 patients who received adequate therapy
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Mortality:

25 of the 46 (54.3%)
whose regimens
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monotherapy and 27
of the 79 (34.1%)
who were on
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ORIGINAL ARTICLE

Colistin-sparing regimens against Klebsiella
pneumoniae carbapenemase-producing K.
pneumoniae isolates: Combination of
tigecycline or doxycycline and gentamicin or
amikacin

Hung-Jen Tang ™, Chih-Cheng Lai ©, Chi-Chung Chen ®¢,
Chun-Cheng Zhang °, Tzu-Chieh Weng °, Yu-Hsin Chiu ',
Han-Siong Toh ?, Shyh-Ren Chiang °, Wen-Liang Yu 9,
Wen-Chien Ko **, Yin-Ching Chuang *-%"*

Table 6 Summary of checkerboard assays of amikacin or gentamicin combined with doxycycline or tigecycline against 13
Klebsiella pneumoniae carbapenemase-producing K. pneumoniae isolates.

Combinations Fractional inhibitory concentration index Synergy (%) Indifference (%) Antagonism (%)
Mean + 5D Range 50% 0%

AMK+TGC 0.63 +0.19 0.37—1 0.56 1 36.4 63.6 0.0

AMK-+DOX 0.56 = 0.16 0.31-1 0.51 0.75 48.5 51.5 0.0

GM+TGC 0.68 +0.19 0.37-1 0.62 1 28.6 71.4 0.0

GM+DOX 0.51 = 0.20 0.25—1 0.5 0.75 67.6 32.4 0.0

AMK = amikacin; DOX = doxycycline; GM = gentamicin; 5D = standard deviation; TGC = tigecycline.

e Doxycycline alone or in combination with an
aminoglycoside possesses potential antibacterial activity
and can be considered an alternative for CRE infections..



CEFTAZIDIME-AVIBACTAM

Avibactam is a non-b-lactam b-lactamase inhibitor, acting against
the activities of Ambler class A and C and some Ambler class D
enzymes

*Through the addition of avibactam, ceftazidime's activity is
expanded to many ceftazidime-resistant and carbapenem-resistant
Enterobacteriaceae and P. aeruginosa. This includes isolates
producing a variety of Ambler class A and C b-lactamases including
AmpC, ESBLs, and KPC, as well as select class D OXA enzymes.

In contrast, ceftazidime-avibactam does not possess any
appreciable activity against the  Ambler class B metallo-b-
lactamases.

*FDA approved as rescue option for CIAI and cUTI



In Vitro Activity of CEFTOLOZANE/TAZOBACTAM and Various
Comparator Agents Against P, aeruginosa (US Hospitals 2011-2012)

[0 Ceftolozane/tazobactam
m Piperacillin/tazobactam
B Ceftazidime

Bl Meropenem

- @ Levofloxacin

All (n=1971) MDR (n=310) XDR (n=175)

P. aeruginosa isolates

Ceftolozane/

Piperacillin/ tazobactam Ceftazidime Meropenem Levofloxacin
tazobactam
MIC./MIC,, %S*a MIC./MIC,, %SP MIC./MIC,, %SP  MIC./MIC,, %SP MIC./MIC,, %SP
All (1971) 0.5/2 98.5 8/>64 76.8 2/32 82.9 0.5/8 80.3 0.5/>4 74.9
MDR (310) 2/8 90.3 >64/>64 11 32/>32 22.6 8/>8 194 >4/>4 15.2
XDR (175) 4/16 85.7 >64/>64 2.3 32/>32 9.1 8/>8 7.4 >4/>4 2.9

Farrell et al. Antimicrob Agents Chemother. 2013;57:6305- 10.


Relatore
Note di presentazione
Ceftolozane/tazobactam demonstrated potent in vitro activity against Pseudomonas aeruginosa. In vitro activity was higher for ceftolozane/tazobactam than for the comparator agents piperacillin/tazobactam, ceftazidime, meropenem, and levofloxacin. 

Reference
Farrell et al. Antimicrob Agents Chemother. 2013;57:6305-10.

MDR, multidrug resistant; MIC50, minimum inhibitory concentration required to inhibit the growth of 50% of organisms; MIC90, minimum inhibitory concentration required to inhibit the growth of 90% of organisms; XDR, extremely drug resistant.

MIC values were determined using the reference Clinical and Laboratory Standards Institute (CLSI) broth microdilution method (M07-A9) and interpretive criteria for comparator compounds used the CLSI M100-S23 guidelines. 

Multidrug resistant (MDR) and extensively drug resistant (XDR) were classified according to recommended guidelines (Magiorakos et al. Clin Microbiol Infect. 2012;18:268-281).



Clinical Infectious Diseases

MAJOR ARTICLE

Efficacy and Safety of Ceftazidime-Avibactam Plus
Metronidazole Versus Meropenem in the Treatment
of Complicated Intra-abdominal Infection: Results
From a Randomized, Controlled, Double-Blind,
Phase 3 Program

John E. Mazuski! Leanne B. Gasink? Jon Ammstrong® Helen Broadhurst® Greg G. Stone Douglas Rank.* Lily Liorens,’ Paul Newell® and Jan Pachi®
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MITT (n = 1043)

CAZ-AVI+MTZ MER
Between-group difference (95% Cl)

Overall population 429/520 (82.5)  444/523 (84.9) "

—24 (-690t0 2.10) '
Renal status
Normal renal function 407/476 (85.5) 410/478 (85.8) ._,_'
(CrCl =50 mL/min) -0.3 (—4.751t0 4.21) M
Moderate renal 20/41 (48.8) 32/43 (74.4) ——— E
Impairment —25.6 (-44.53 10 —4.78) :
(CrCL >30 to <50 mL/min) :

-100 -50 0 50 100
Favors
Favors MER < CAZ-AVI + MTZ

Difference in Clinical Cure Rate (95% CI), %

CE at TOC (n = 826)

CAZ-AVI+MTZ MER

Between-group difference (95% Cl)
Overall population 376/410 (91.7)  385/416 (92.5) e

-0.8 (—4.61 to 2.89) .
Renal status E
Normal renal function 356/383 (93.0)  362/390 (92.8) ,,_‘
(CrCl =50 mL/min) 0.1 (-3.59 10 3.84) v
Moderate renal 18/25 (72.0) 22/25 (88.0) —_——
Impairment -16.0 (-38.23 to 6.87) :
(CrCl >30 to <50 mL/min) :
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Clinical Infectious Diseases Advance Access published April 20, 2016

Ceftazidime/Avibactam and Ceftolozane/Tazobactam: “Second
generation” beta-Lactam/beta-Lactamase Combinations

David van Duin' and Robert A. Bonomo?2345

e Clinical trials showed non-inferiority to
comparators of both agents when used in the
treatment of complicated urinary tract
infections and complicated intra-abdominal
infections (when used with metronidazole).

e Results from pneumonia studies are not yet
been reported.



Clinical Infectious Diseases Advance Access published April 20, 2016

Ceftazidime/Avibactam and Ceftolozane/Tazobactam: “Second
generation” beta-Lactam/beta-Lactamase Combinations

David van Duin' and Robert A. Bonomo?2345

The antimicrobial spectrum of activity of these
antibiotics includes multi-drug resistant Gram-
negative bacteria, including Pseudomonas
aeruginosa. Ceftazidime/avibactam is also
active against carbapenem resistant
Enterobacteriaceae that produce KPC.

However, avibactam does not inactivate
metallo-6-lactamases such as New Delhi
metallo-6-lactamases.



NEW ANTIBIOTICS w/o RESISTANCE ?

* Teixobactin inhibition of cell wall synthesis
(MRSA, VRE, MT)

Pept-in (aggregating peptide CoNS)
Antibody antibiotic coniugates (AAC) (MRSA)
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