NEA ANTIBIOTIKA
'TA ANATINEYZTIKO

AIAMIKOY AAAMANTIA
MD, PhD
ENIMEAHTPIA NNOA zZQTHPIA



https://www.google.gr/imgres?imgurl=https://www.messinialive.gr/wp-content/uploads/2018/12/91109large.jpg&imgrefurl=https://www.messinialive.gr/nea-pagkosmia-apeili-echei-onoma-antochi-sta-antiviotika/&docid=Hfg5LJvyamHURM&tbnid=qF1g3Tr_doWF-M:&vet=10ahUKEwi2j4-yoo7iAhUK26QKHaI8CycQMwhAKAIwAg..i&w=870&h=450&bih=607&biw=1280&q=%CE%B1%CE%BD%CF%84%CE%B9%CE%B2%CE%B9%CE%BF%CF%84%CE%B9%CE%BA%CE%AC&ved=0ahUKEwi2j4-yoo7iAhUK26QKHaI8CycQMwhAKAIwAg&iact=mrc&uact=8
https://www.google.gr/imgres?imgurl=https://www.messinialive.gr/wp-content/uploads/2018/12/91109large.jpg&imgrefurl=https://www.messinialive.gr/nea-pagkosmia-apeili-echei-onoma-antochi-sta-antiviotika/&docid=Hfg5LJvyamHURM&tbnid=qF1g3Tr_doWF-M:&vet=10ahUKEwi2j4-yoo7iAhUK26QKHaI8CycQMwhAKAIwAg..i&w=870&h=450&bih=607&biw=1280&q=%CE%B1%CE%BD%CF%84%CE%B9%CE%B2%CE%B9%CE%BF%CF%84%CE%B9%CE%BA%CE%AC&ved=0ahUKEwi2j4-yoo7iAhUK26QKHaI8CycQMwhAKAIwAg&iact=mrc&uact=8

TTAOOIONA AITIA CAP ZE HITA: 2010-2012

A Specific Pathogens Detected

1 194 Viral pathogen only {22%) Copathogen

1 Single pathogen
{}.-’iral—viral co-detection [2%)

| No pathogen Bacterial-viral co-detection (3%)

- 13z detected

[62%) Bacterial pathogen only [11%)
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Risk Factors Associated with Potentially Antibiotic Resistant
Pathogens In CAP

Elena Prina MD et al. ANNALSATS Articles in Press. Published on 18-December-2014

* P. geruginosa 6% of 1,597 CAP

* ESBL+
» + prior antibiotic treatment
* MRSA. > + Acute renal failure
* Increased risk of 30-day mortality (OR 2.51)

Table 3 - Multivariate logistic recgression to predict the presence of PES pathogens

Bera OR 95% C1 P

Age = 65 years old 0.596 1.82 1.08-3.05 0.024
Male 0.723 2.06 1.18-3.59 0.011
Previous antibiotic use in the last month 0.909 2.48 1.56-3.94 <0.001
Chronic respiratory disease™ 0.790 2.20 1.36-3.57 0.001
Chronic kidney disease 0.958 2.61 1.35-5.02 0.004
Altered mental status 0.696 2.01 1.26-3.19 0.003
Temperature = 37.8 -0.571 0.57 0.36-0.89 0.014
ATC: 0,759 (0.713-0.806). p=0.001: Hosmer and Lemeshow [est (Chi-squars:9 862), p=0.273. PES

denotes Prseudomonas aeruginoesa. Enrerobacreriacenae Extended Specrium Bera Lacramase

(ESBL+). Sraphnviococcus aurens methicilline resistant (MESA). *COPD+bronchiectasis




MDR in HAP/VAP

Enterococcus faecium

Staphylococcus aureus

Klebsiella pneumoniae
Acinetobacter baumannii
Pseudomonas aeruginosa

Enterobacter spp.

- currently cause the majority of hospital infections and ability to escape the

effects of antibacterial drugs for the developement of resistence

Rice LB. J Infect Dis. 2008;197:1079
Rice LB. Infect Control Hosp Epidemiol. 2010;31(Suppl 1):S7



Acute exacerbations

| —
MDRs in COPD —

Chronic infection

In COPD patients with a predicted FEV1 <35-50% Enterobacteriaceae and
Pseudomonas species are the predominant bacteria during exacerbations

3-16% of all exacerbations are due to P aeruginosa

It is particularly frequent in case of Bronchiectasis (OR 9.8) and frequent
antibiotics (OR 1.7).

Exacerbations with P. aeruginosa are associated with respiratory failure and
mechanical ventilation

P. aeruginosa is associated with increased mortality

Miravitlles M, Chest 1999; 116:40-46;33 Eller J, Chest 1998; 113:1542-1548; 34 Lode H, Infection 2007; 35:143-149;
35 Ferrer M,, et al. Crit Care Med 2005; 33:2003—-2009; 36 Lieberman D. Am J Respir Med 2003; 2:459-468; 37Lin SH,
Respirology 2007; 12:81-87.; 38 Nseir S, Crit Care Med 2006; 34:2959-2966. Timothy Curr Opin Pulm Med 2009;
Martinez-Garcia MA, et al. AJRCCM 2013 Apr 15;187(8):823-31; Almagro P Respiration. 2012;84(1):36-43 ; Lin SH
Respirology. 2007 Jan;12(1):81-7. Gallego Met al. BMC Pulm Med. 2014 Jun 26;14:103.




@ ERS

Microbiology

» Haemophilus influenzae (30-55%)
« Pseudomonas aeruginosa (12%-31%)
« Streptococcus pneumoniae (7-12%)

* Moraxella catarrhalis (3-8%)

» Staphylococcus aureus (3%-7%)
 GNB (Coli, Klebsiella, etc.) (2-13%)

« NTM (2-20%)

» Aspergillus (2-5%)

Current data in Europe indicate P. aeruginosa in 50-60% of cases

Angrill J,et al. Bacterial colonisation in patients with bronchiectasis: microbiological pattern and risk factors. Thorax 2002;57:15-19.
Nicotra et al Clinical, pathophysiologic, and microbiologic characterization of bronchiectasis in an aging cohort. Chest 1995;108:955-961.

King PT, et al. Microbiologic follow-up study in adult bronchiectasis. Respir Med 2007 Aug;101(8):1633-8. european respi ratory society every breath counts



Non CF-bronchiectasis: Aetiologic approach, clinical, radiological,
microbiological and functional profile in 277 patients.

Dimakou K et al.Respir Med. 2016 Jul;116:1-7.

* Ps aeruginosa was the most common pathogen yielded in
sputum cultures (43%) followed by H influenzae (12.6%).

e Patients with P. aeruginosa had a more long-standing
disease and worse lung function.



https://www.ncbi.nlm.nih.gov/pubmed/?term=Dimakou K[Author]&cauthor=true&cauthor_uid=27296814
https://www.ncbi.nlm.nih.gov/pubmed/27296814

WHITEWATER: ANGUISH INSIDE THE WHITE HOUSE

wTiBIOT:

THE END OF.MIRACLE DRUGS?
_ [wamning |

No action today,
no cure tomorrow

Workd Health
7 APRIL 2011 WORLD HEALTH DAY Organization




OI ETAIPEIEZ AEN ETTENAYOYN ZTA
ANTIBIOTIKA

»YyYnAo KOOTOC
> TTiBavh pikph d1dpKela XpRong Tou pappdkou
> H eupcia xpnon akupwvel 1o avtiPloTIKO

> TTeplopiopoi xopnynong avrigikpopilakwy (Tx wriTic ,0&cia PpoyxiTIc,
IYHOPPITIC)
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.. No ESKAPE ! ...

P¥ Bad Bugs
M° Need Drugs

Antibiotics and vaccinations

have added é
20 'EARS
A

In the last

25 YEARS

no new antibiotics have been developed.

ND4BB : New Drugs for Bad Bugs

13/06/13 12
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Antibacterial agents approved by FDA and/or EMA

18

14
12
10

number of new antimicroibials
FS

Updated from Shlaes et al. AACh 2013, 57:4605-7

y Dr. Rafael Canton

 Ceftaroline (2010)

16 -

/

/

Fidaxomicin (2012)
Delamanid (2012)
Bedaquiline (2012)

j“ln

1983-1987 1988-1992 1993-1997 1998-2002 2003-2007 2IIJE-2D12 2013-2017

Years

Ceftobiprole (2013)

Telavancin (2014)

Dalbavancin (2015)

Tedizolid (2015)

Oritavancin (2015)
Ceftolozane-tazobactam (2015)
Ceftazidime-avibactam (2016)
Delafloxacin (2017)

Ozenoxacin (2017)
Meropenem-vaborbactam (2017)

' Plazomicin (2018)

Eravacycline (2018)

Omadacycline (2018)




14 Anti-infective Drugs Approved by the FDA in 2018

1 Vaccine

Vaxelis ®

7 Antivirals

Symtuza ®

TPOXX ®
Xofluza ®

Trogarzo ®
Biktarvy ®
Doravirine ®

Delstrigo ®

4 Antibacterials 2 Antiparasitics

Nuzyra ®

omadacycline
Zemdri ® Moxidectin

plazomycin

Aemcolo ®

ryfamycin

Krintafel ®

eravacyclin Xerava ®




Table 1. Characteristics of new therapeutic options for respiratory tract infections

Drug

Route of
Spectrum of activity

administration

Current clinical
indications

Development phase for
the use in respiratory
tract infections

Ceftaroline

Ceftobiprole

Telavancin

Ceftazidime,
avibactam

Ceftolozane/
tazobactam

Delafloxoacin

Gram positives [no %
enterococci) and Gram
negatives (no ESBL and
P. aeruginosa)

Gram positives [including v
E. faecalis) and Gram
negatives (including P.
aeruginosa; no ESBL)

Gram positives, including v
MRSA and 5.
pneuvmonice

Similar to ceftazidime, with I
an extended activity
against class A
(including KPCs), class B
(Amp-C
cephalosporinases) and
some class D [OXA-48)
B-lactamase-producing
pathogens

Similar to ceftazidime, with v
enhanced activity
against P. ageruginosa;
inhibits the majority of
ESBL-producing
pathogens

lincluding MRSA and
VRE)

Gram positives (including
MRSA, streptococci and
enterococci) and Gram
negatives (including
fluoroquinolone
susceplible P.
geruainosal

IV and oral

&00mg every 12 h
500mg every 8 h

10 ma/kg every
24 h

2.5gevery 8h

1.5gevery 8h

AB555ls, CAP

CAP, HAP

HAP

clAls, cUTls

clAls, cUTls

Approved by FDA and
EMA,

Approved in Europe

Approved by FDA and
EMA

Phase lll (in progress)

Phase lll (in progress)

) se

Phase Il

Bassetl

M, Current Opinion, 2016
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Ceftaroline fosamil S N
Ceftobiprole \
Ceftazidime/avibactam

R

Omadacyclme .
Cef;c;o.zzxr'ne_/fa—zé t;ac’ram
Delafloxacin
Solithromycin

Lefamulin

Zabofloxacin 17



1.Ceftaroline ( Zinforo)

Strong anti-MRSA activity

18



1.CEFTAROLINE

Gram-neg

B-lactamases

Prodrug (fosamyl)

NHHYD

|
/S \§|
éig ’
CEREXA
/
AstraZeneca & |
Z N

Ishikawa et al., Bioorg Med Chem. (2003) 11:2427-37 19




Ceftaroline fosamil

Néa kepaloomopivn-5"s yevidc- pe peydAn oUVOETIKA IKAVOTNTA Kal oUYYEvEld
HE:
I) tnv PBP-2a mevikiAAivdon woTe va cival pakTnplokTovog évavTi Twv MRSA

&

IT) 1ic PBP-2b ka1 PBP-2x, dnAadn Ti¢c Tpomomoinpévec PBP mou dnpioupyolv
avtoxh Tou TTveupoviokOKKOU OTIC P-AAKTAUEC

Scott LJ et al. Drugs; 2016, 76 (17): 1659-1674



KAIVIKA amoTEAEOUATIKOTNTA EVAVTI GUYKEKPIHEVWY TtaBOoyovwy
via TINEYMONIA KOINOTHTAZ

/ \ i 6Gram-negative

Gram-positive (non ESBL producers)
. Escherichia coli
o Streptococcus pheumoniae . Haemophllus influenzae
* Staphylococcus aureus * Haemophilus parainfluenzae
(MSSA MRSA) * Klebsiella pneumoniae
* Moraxella catarrhalis

\ U Y

21



CEFTAROLINE FOSAMIL

MeAeTec FOCUS 1 & 2: TToAUKEVTPIKEC, TUXAIOTIOINUEVEC, SITTA TUPAEC, OUYKPITIKEC HEAETEC ®AONC
ITI oTic omoleC evraxOnkav 1.240 acBeveic

TToAueBvikeg: Appikn, Acia, AvatoAikn Eupwmn, Autikn Eupwmn, AaTivikn Apepikn kait HTTA

614 aoBeveic éAapav ceftaroline 600 mg /12h & 614 aoBeveig pe eftriaxone 1g /24h, 6Aor pe
oopaph CAP.

FOCUS I- Bagika Znucia
> AToTeAeopaTikoTnTa othv CAP, ouut. doBevwy Pe CUVVOONPOTNTEC
> TToooaTa KAIVIKNG 1dong cupPara pe Ta umeuBuva taboyova

> AVWTEPN ATTOTEAEOUATIKOTNTA EVAVTI KEQTPIASOVNG 2 g OTHV HEAETN
Asia CAP

> TTpopIA avoxnc TTAPOHOoI0 HE AUTO TWV dAAWV KEPAAOGTIOPIVWYV

File TM. Clin Infect Dis 2010




Integrated Analysis of FOCUS 1 and FOCUS 2:
Randomized, Doubled-Blinded, Multicenter

Phase 3 Trials of the Efficacy and Safety

of Ceftaroline Fosamil versus Ceftriaxone

in Patients with Community-Acquired Pneumonia

Thomas M. File, Jr."? Donald E. Low.*® Paul B. Eckburg.? George H. Talbot.® H. David Friedland.? Jon Lee?
Lily Llorens.? lan Critchley.? and Dirk Thye?®

File TM, CID, 2010

TTooooTo KAIVIKAC iaonc ava maGoyovo

100 - /__ 94 93,3 93,3
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90 | 83,3 83,3

50 / 7 76,9
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TTPOZIA AXTAAEIAZ
(Phase III)

Table 4: Adverse Reactions Occurring in > 2% of Patients
Receiving Teflaro in the Pooled Phase 3 Clinical Trials

Pooled Phase 3 Clinical Trials

(four trials, two in ABSSSI
System Organ Class/ and two in CABP)
Preferred Term Teflaro Pooled Comparators?
(N=1300) (N=1297)
Gastrointestinal disorders
Diarrhea 5% 3 %
Nausea % 4 %
Constipation 2 % 2 %
Vomiting 2 % 2 %
Investigations
Increased transaminases 2% 3 %
Metabolism and nutrition disorders
Hypokalemia 2 % 3 %
Skin and subcutaneous tissue disorders
Rash 3% 2%
Vascular disorders
Phlebitis 2% 1%

@ Gomparators included vancomycin 1 gram |V every 12h
plus aztreonam 1 gram |V every 12h in the Phase 3 ABSSSI
trials, and ceftriaxone 1 gram IV every 24h in the Phase 3

CABP frials.




2.CEFTOBIPROLE
( ZEVTERA )

In November 2008 the FDA ceftobiprole, citing data integrity concerns with

two of the supporting studies, and in October 2013 the EMA approved for

CAP and HAP (except VAP) in Europe

25



Ceftopibrole U "

Néa kepaloomopivn pe dieupuopévn dpaoTiKOTNTA oTa Gram(+) PakThpid

Ceftobiprole ouvdéeTal o ToooaTd 16% pe mpwTeiveg TAGoUATOC Kal SiavEUETAl OTOUC

I0TOUC HUETA ato i.v. 06on
2 uykevtpwoelc Tng CFT oe ELF civai peyaAUTepec amo Tou TAGopaAToC

T1/2 : 3,5 hours ocuvABw¢ xopnyeitai dic npepnoiwg (oc copapéc Aoipwéeic 3 popéc/
nuépa).

Avarmnpoodppoyh 000n¢ oc vePpikA avemdpKeld

26




Ceftopibrole

« Gram(+): Anti-MRSA dpaoTikdTnTa, katd VISA and VRSA & penicillin-
resistant Streptococcus pneumoniae (PRSP) & VRE.

« 6ram (-) pathogens: Enterobacteriaceae & Pseudomonas species.
AvTiyeudopovadiki dpaaTikOTNTA TTdpdyold pe Thg cefipime.

« H pakTnpiokTovoc dpaoTikdTnTa evavTiov E. faecalis civai povadiki avdusoa ot

KepahooTropiveC Kal amodideTdl aTnV UYNAR oUVOECIHOTNTA HE TIC EVTEPOKOKKIKEC
PBPs

« ANAG, €xel tepiopiopévn dpdoTIKOTNTA KaTd Acinetobacter spp., Burkholderia
cepacia, & Stenotrophomonas maltophilia.

27



A randomised, double-blind trial comparing ceftobiprole medocaril with
ceftriaxone with or without linezolid for the treatment of patients with
community-acquired pneumonia requiring hospitalisation

Susan C. Nicholson?-*, Tobias Welte?, Thomas M. File Jr¢, Richard S. Strauss 9, Bart Michiels®,

Pratibha Kaulf, Dainius Balis&, Deborah Arbitg, Karen Amslers, Gary J. Noel &I

Noninferiority between ceftobiprole and comparator group for clinical cure rates (76.4% versus 79.3%) was

demonstrated in both the ITT and CE populations.

Table 1. Ceftobiprole versus ceftriaxone in patients with community-acquired pneumonia. Proportion of patients who experienced clinical cure and microbiological
eradication at the test-of-cure visit [n/N (%))
Outoome/population Ceftobiprole Ceftriaxone + linezolid 95% (I of the difference
Clinical cure
Overall
CE patients 200/231 (86.6) 208/238 (87 4) 6.9 53
ITT patients 240/314 (76.4) 257/324 (793) -9.3 36
Subgroup analysis in CE patients
Age =65 years 1201141 (85.1) 121/141 (85.8) -B.9, 75
PSI score IV 46/51 (90.2) 49/58 (84.5) -6.7, 18.1
CAP with bacteremia &7 (85.7) 12/14 (85.7) -31.7, 317
Switch to oral therapy 123/128 (9%.1) 135/137 (98.5) 6.4 15
Patients requiring AST 17/21 (81.0) 25/34 (735) -15.0, 298
Microbiological eradication
ME patients 60/68 (88.2) 69/76 (90.8) -12.6 75
Microbiological MT 70/87 (B0.5) 79/97 (814) -12.4 104
Mortality
30-day pneumoniarelated mortality 0/231 2/238 (08%) -2.0, 03

International Journal of Antimicrobial Agents 398012) 240-246



Figure 1. Clinical cure by the most common pathogens.

100

100
a3 g9 g
83 82 -
- 75
71
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40 [ Ceftobiprole
20 ] Ceftriaxone +/-
linezolid
0
O = T T I

Streptococcus  MSSA®  MRSA® Haemophilus Moraxells  Klebsiello  E-coli® Riygesl
Pneumaniae © spp” spp®  pneumoniae” pathogen®
N= 26/28 32/3 /6 S/6 11 ofo a7 is/21 a/a a/a a5 7 &6 o/t 12/16 12/

* Clinical cure at the test-af-cure visitin the microbiologically evaluable population

B Clinical cure at the test-of-cure visit in the microbiclogical intention-to-treat population in patients with C. prewmonios or

M. pneumoniee pathogen. No patients were diagnosed with Legionella,

M ethicilli ible Stoph : hARS ethicili istant 5. . P .
55, methicllin-susceptible Staphylococcus aureus; MASA, methiclin-resistant 3. 0ure¥s  \iiceng Falcd, Expert Opin Pharmacother. 2019



https://www.ncbi.nlm.nih.gov/pubmed/30198789

3.CEFTAZIDIME-AVIBACTAM
(ZAVICEFTA)

Ceftazidime civai 3" yevid¢ kepaAoamopivn, XophyeiTtai i.v. auvdedpevn pe PBPs, omtwe Tic PBP3 Twv
gram-apvnTikWwy pakTtnpiwv, 6tw¢ P aeruginosa

Avibactam civai pn P-AakTapiko¢ avaotoAéac P-AakTapaowy mou avaoTEAAEL in vitro Tnv evepyoTnTad TWv
Ambler 1d¢ng A (ESBL and K pneumoniae carbapenemase [KPC]), Ta¢ng C (AmpC), kai pepikég Tagng D
(OXA-48) , aAAd dev eival dpaaTikd évavTi MBLs i Acinetobacter OXA-type carbapenemases.

PK/PD : dicioduon Tng CAZ-AVT oto ELF civai tepimou 1o 30% TwWV OUYKEVTPWOEWY TOU TTAAOHATOC.

CAZ-AVI, 2000 mg/500 mg / 8 wpeg, civai n 1davikn d6on yia To katdAAnAo PK/PD oTdxo o aoBeveig
pne HAP.

AE : ovoképahoc (7 %), didppoia (7%), & vautia (5%) civar Ta o ouxvd AE oTic peAéte¢ RECAPTURE,
RECLAIM, REPROVE, & REPRISE.

30
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« ZAVICEFTA (avibactam and ceftazidime) is a next
generation, non-p lactam p-lactamase inhibitor and third-

generation, antipseudomonal cephalosporin antibiotic

combination for the treatment of complicated intra-

abdominal infections, complicated urinary tract infecﬂi li‘
hospital-acquired bacterial pneumonia, and ventilator-
associated bacterial pneumonia.



CEFTAZIDIME-AVIBACTAM
( ZAVICEFTA )

EvOcikvural o¢:
YoBapn onPn amd VOoOOKOMLAKH TIVEUOVLQ, ETIITAEYUE UEC
AOLUWEELC OUPOTIOLNTLKOU KOl KOLWALAG, BaKTnpLoLpia

+

/7~ MNopéyovreg KIvOvou yia
CRE ESBL Enterobacteriae:
ATTOLKLOUOG
Xopnrynon kapParmevepuwv
lotopko MapateTapEVNC
voonAeiog
AVOOOKOTOOTOAN

\_ Noon)\ioe ME® J

Critically ill pts 1

HABP/VABP Phase 3
RCT trial ZAVICEFTA
(2,5gr/8h) vs
meropenem (1gr/8h)

EmidnuioAoyika dedopéva
TOTIKA:
CRE (KPC and /or OXA-48)
>20%
ESBL
>20% in E.Coli and/or Klebsiella




Omadacycline

4 .Omadacycline (NUZYRA) Yo,

o A~ 0 oH

Tetracycline S S
AAAAA A

OH O OH O 0

« Omadacycline eival gha apivo-peOUAKUKAIVN TTOU XapakThpileTal amo pida

apivopeOuiopdda otn Béon C9 Tou popiou.

* To KUp10 TTAEOVEKTNUA 0€ OXEON UE TIC TTAAIOTEPEC TETPAKUKAIVEG gival OTI
gival evepyh katd Twv PpakTnpiwyv mou pépouv peilovec KaBopIoTIKOUC
TTAdpdyoVTEC AVTIOTAONG OTNV TTPOoO0TACdId ToUuG. AuTd TrepiAapPpdvouy ox1 Hovo
£i0n avOeKTIKA o€ TETPAKUKAIVEC, dAAd Kal avOeKTIKA g dAAa avTp., OTTWC

KIVOAOVEC, HakpoAideC Kal apivoyAUKOGiOEG.



Omadacycline: PK/PD

* PK :am6 Tou otdépaTog piodiaBeoipoTnra mepimou 34.5%, pe Tnv 300 mg
oral dose va ouykpivetar ye Tnv 100 mg i.v. dose.

* H tpopn peiwvel Th PiodiaBecipoTnta, mpémel va Aaupavertal pe adeio
oToHAX!

* BAZMA : Gram-(+) agpopia, kat MRSA, MDR Streptococcus pn, & VRE;
Gram apvntika (6x1 Pseudomonas aeruginosa); atuma 6mwg Legionella

spp



Phase 3 clinical study ( OPTIC ) Oct 2, 2018

FDA Approves Nuzyra

Omadacycline for Community-Acquired Bacterial Pneumonia (omadacycline) for
Roman Stets, M.D., Ph.D., Monica Popescu, M.D., Joven R. Gonong, M.D., Ismail Mitha, M.D.,
William Nseir, M.D., Andrzej Madej, M.D., Ph.D., Courtney Kirsch, B.S., Anita F. Das, Ph.D., BCAP and ABSSIS

Lynne Garrity-Ryan, Ph.D., Judith N. Steenbergen, Ph.D., Amy Manley, B.S., Paul B. Eckburg, M.D.,
Evan Tzanis, B.S., Paul C. McGovern, M.D., and Evan Loh, M.D.

« 386 patients in the omadacycline group and 388 patients in the moxifloxacin group

« Dosage: 100 mg i.v. /12 hours for two doses, then 100 mg i.v./24 hours, with the option to
transition to 300 mg taken orally /24 hours after >3 days) or moxifloxacin (400 mg
administered i.v./24 hours, with the option to transition Yo 400 mg taken orally / 24 hour
after >3 days

« Omadacycline was noninferior to moxifloxacin for early clinical response (81.1% and
82.7%), and the rates of investigator-assessed clinical response at the post-treatment

evaluation were 87.6% and 85.1%, respectively.

N ENGL ) MED 380;6 NEJM.ORG FEBRUARY 7, 2019


https://www.drugs.com/newdrugs/fda-approves-nuzyra-omadacycline-community-acquired-bacterial-pneumonia-acute-skin-skin-structure-4836.html

OPTIC TRIAL

® Omadacycline B Moxifloxacin
120

100

80

60

20

Str, pneumoniae Macrolide Resistant Staphylococcus Haemophilus Inf Klebsiella pneum. Mycoplasma pn L.pneumophila C.peumoniae

N ENGL ) MED 380;6 NEJM.ORG FEBRUARY 7, 2019



AvemOuunteg evépyeleg

NavuTia kai £égeToc, didppold, Kai TTovokEPaAog NTAv ouyKpioipa peTall Twy dUo opddwy, e

Tn diapopd Tn¢ Aocipwéng amo Clostridium difficile, mou ouvaipei oc 8 (2%) aagBeveic mou

¢éAapav moxifloxacin aAAd 6x1 oe aoBevin pe omadacycline.

AO2OAQOTIA

100 mg i.v. / 12 h for 2 doses followed by 100 mg / 24
h for at least 3 days, followed by 300 mg orally q 24h.

Infection

Loading Doses

Maintenance Dose

CABP

Day 1- 200 mg by

infravenous infusion over

60 minutes OR 100 mg by

infravenous infusion over

30 minutes twice (2.2)

100 mg by intravenous
infusion over 30 minutes
once daily OR 300 mg
orally once daily (2.2)

ABSSSI

Day 1: 200 mg by

infravenous infusion over

60 minutes OR 100 mg by
intravenous infusion over
30 minutes twice (2.3) OR

100 mg by intravenous
infusion over 30 minutes
once daily OR 300 mg
prally once daily (2.3)

ABSSSI

(NUZYRA
tablets

only)

Day 1 and Day 2: 450 mg
orally once daily (2.3)

300 mg orally once daily
(2.3)
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5.DELAFLOXACIN , FDA Approved:
Fluoroquinolone

June 19 2017 UL
ABSSIs

HaN

* MOA : avaoTéAAel Tig Type IT Tomroioopepdoeg 1

« XHMEIA: d¢ éxe1 paon otn Oéon C7Tou popiou Kal €Tol aufdveTal n
avTipakTnplakn 6pacTikOTNTA o€ o ewTIKO TepipdAlov (epminua,
améoThya,biofilm)

« AvTIPIOTIKO @aopa: a) Gram (+) kat MRSA, Streptococcus spp., kai Enterococcus
faecalis, B) Gram (-) ka1 Enterobacteriaceae and Pseudomonas kat y) Avagpopia

« PK/PD: Delafloxacin amé Tou otépaToc éxel prodiaBeoipdTnra 58.8%, HikpdTEPN ATTO TNC
levofloxacin A moxifloxacin, aAAd@ oAIkA cuoTnuatikh €kBeon petd amod i.v. (300 mg) Kai
amé Tou oTéparog Wia déon (450 mg) eivar 10080vapn
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DELAFLOXACIN

*CLINICAL TRIALs

»>InaRCT, phase 2, 309 outpatients affected by CAP were treated with
once-daily oral administration of delafloxacin at different dosages (100
mg, 200 mg, and 400 mg) for 7 days, with overall clinical and bacteriologic
cure rates demonstrated in up fo 87% of patients. Furthermore, pathogen
eradication rates were higher than 90% for H influenzae, H
parainfluenzae, and other atypical bacteria and achieved 100% for
Staphylococcus aureus and S pneumoniae.



DELAFLOXACIN: clinical trial

« PHASE III (DEFINE-CAP) (Clinicaltrials. gov, identifier
NCT02679573).

* Na kaBopiaei av n delafloxacin, sivar aspaAnc kar amoTeAeopaTikA
Ocpameia yia BCAP ocuykpivopevn pe Th moxifloxacin, or linezolid oe
mepimTwon MRSA

860 agBeveic: DEL: 300 mg IV, Q12H yia TouAdxiaTtov 6 860¢Ig pe
duvaroTnta va 806¢i oe 450 mg oral tablet, Q12H w¢ 20
000¢IC

MOX: 400 mg IV, Q24H yia 3 déo¢cig ye duvaroTnta va
d06¢ei 400 mg oral tablet, Q24H w¢ 10 ddoeig ouvoAikd
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6.CEFTOLOZANE-TAZOBACTAM
ZERBAXA

« 2 uvdIlaopoc véag avTiyeudopovadikhe kewahoamopivng pe tazobactam, To yvwoTo avaoTtoAéa
BP-AakTapaowy Tou avaoTEAAEl TIC A Kal pepikég Tafewe C Pp-AakTapdoeg, ommwe otn P
aeruginosa,

« H Ceftolozane civai ioxupo¢ avaotoAéag Thng PBP3 kai £xel 1axupoTepn ouyyéveia yia PBP1b
OUYKpPIVOUEVN HE AAAeC P-AakTApEG.

« T1/2: 3 Wwpeg, oUvdeon pe pwTeiveg TTAdopaToc:16-30%,

« KAINIKEZ MEAETEZXZ: &doswc ITII RCT (ASPECT-NP) yia Th amoTeAsopaTikOTATA KAl
aopdAeia Tng ceftolozane/tazobactam (3 g /8 hours) ouykpivouevn e MER (1 g /8 hours)

via Th Oepameia Tng VAP opeiAdpevn atn P aeruginosa avakolvwoe ta amoteAéauata (Louviog
2018- Mawoc¢ 2019).



FDA

Ceftolozane/tazobactam is currently approved in the US for the
treatment of complicated urinary tract infections and complicated

infra-abdominal infections at the dose of 1.5 g every 8 h.

FDA included a warning in the package insert of ceftolozane
/tazobactam to monitor renal function at least daily in patients with
changing CrCl and to adjust ceftolozane/tazobactam dosing as needed



7. Zabofloxacin
PAovopokivoAovn

Gram-positive bacteria
(including penicillin
resistant and
levofloxacin resistant

Streptococcus pneum
and MRSA),

less active than other

fluoroquinolones against
Enterobacteriaceae and
Pseudomonas aeruginosa

orally 400 mg once/d
-

-

Phase ITI, RCT of oral

oral levofloxacin

(in the treatment of
adults with CAP of
moderate severity has
been completed.)

N

zabofloxacin HCI versus

~

/

/

Phase IIT clinical
studies are currently
ongoing for the
treatment of patients
with 0 00-COPD

(S
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Fluoroquinolones and risk of hypoglycemia and
central nervous system dysfunction

In July 2018, the US Food and Drug Administration strengthened its warning on the
risk of hypoglycemia and central nervous system dysfunction (eg, memory
iImpairment, agitation, delirium) associated with fluoroquinolone use [1]. This warning
serves as an important reminder that fluoroquinolone use should be avoided for the
treatment of uncomplicated infections (eg, acute sinusitis, simple cystitis) because
the risks generally outweigh the benefits for these illnesses.

August 2018



8.Solithromycin
fluoroketolide

Gram(+)bacteria (including penicillin resistant and levofloxacin-resistant Streptococcus pn),

H influenza, M catarrhalis, and atypical pathogens. It is active against Ca-MRSA, but has

reduced activity against hospital associated MRSA.

67% BlodLaBsopotnta anod touv otopatoc,80% oluvoeon pe MPWTEIVEG TAACHOTOG

Dosage for IV and oral use is 400 mg once daily.

The first oral dose in transition from IV to oral is 800 mg.

Completed two Phase 3 clinical trials testing both oral and IV formulations for the

treatment of CAP

./
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Efficacy and safety of oral solithromycin versus oral
moxifloxacin for treatment of community-acquired bacterial
rneumonia: a global, double-blind, multicentre, randomised,
active-controlled, non-inferiority trial (SOLITAIRE-ORAL)

Carlos M Bamrera. Analia Mykietivk., Hristo Metev. Mimi Floarea MNitu. Majumuoddin Karimjee. Pablo Alexis Doreski. Ismail Mitha. Cristina Mibhaela
Tanaseanu, Joseph AMcDermott Molina, Yuri Antonouvsky, Dirkie Johanna Wan Rensburg, Brian H Rowe. Jose Flores-Figueroa, Barbara Rewerska,
Kaywy Clark, Kara Keedy, Armanda Sheets, Drusilla Scott, Gary Homnwith, Anita F Das,. Brian Jamieson, Prabhavathi Fernandes, David Oldach, for the

SOLITAIRE-ORAL Prneumonia Tearny

114 kévtpa ge America, Europe, S. Africa

Jan 3, 201

860 agB¢
moxifloxa

On 4 November 2016, the FDA has released a document regarding
hepatotoxic adverse events during clinical trials of solithromycin.

The pbrima The rates of liver

moxifloxaq enzymes (ALT and AST) were higher in solithromycin-treated patients

than those of treated with moxifloxacin

ngroop

Strept ococous pnevmaonice 2128 (75%) B03T (B1%) 25/28 (B0%) TL3T (B4%)

With bacteraemia 5 (60%) 7/10 (70%) 35 (60%) 6/10 (60%)

Macrolide- resistant ST F1%) 545 (1040%:) FIF (100%%) 505 (100%)
Staphylococows aurews O 14 (64 5% ST (F1%) 10/ 14 (F1%) A7 (57 %)
Haemophilys influenzae 3337 (89%) D126 (B1%) 7037 (73%) 21/26 (B1%)
Moraxella catarrhalis 10411 (91%) 4/4 (100%) 9/ 11 (B2%) 3/4 (75%)
Klebsidla pnewmaniae 4’5 (BO%) 13 (33%) A5 (BO%) 273 (67%)

With bacterasmia 1/1 {100%) 01 11 (100%) 1/1 (100%)
Legionella spp AT (57%) 2/3 (67%) &7 (B6%) 23 (67 %)
Mycoplasma prewmoniaes 718 (94%) 18,22 (B2%) 16/18 (B9%) 19/22 (B6%)

Ciata are iy M (%), “At day 4. 15-10 days after end of treatment.

wwrw thelancet. com/infection  Published online February 4, 2016 |



9.Lefamulin

S. aureus
Eukaryotic

Class: pleuromutilin

Binds to the 50S subunit of the bacterial ribosome at 4 distinctive binding sites in
highly conserved core of the ribosomal peptidyl transferase center (PTC)

Highly selective for binding to bacterial ribosomes
Unique binding site results in a lack of cross-resistance with other antibiotic classes

PK's study in heathy subjects demonstrated that unbound Lefamulin concentration
levels are 5 to 7 folds higher in the ELF than in plasma.



Lefamulin

Xophynon: IV & PO

>®aonc IT peAérec deixvouv 0TI n lefamulin eivar kaAd avekTh oe i.v. ddon

Twv 150 mg di1¢ huepnoiwg K oe amd Tou oToparog Twyv 600 mg dig
nuepnaiwg.

> Mikpopiakd @aopa: Gram (+) kat MRSA, S. pneumoniae, H. influenzae, M.

catarrhalis, N. gonorrhoeae (kair MDR strains)



Lefamulin Evaluation Against Pneumonia (LEAP)
Overview of Phase 3 CABP Trials

LEAP 1 (IV to Oral) Trial

» ~550 adult patients with PORT Risk Class zlll
(moderate to severe)

= 1:1 randomization: lefamulin vs. moxifloxacin &
linezolid

« Rxfor 7 days (10 days for MRSA)
« PORT Risk Class Ill vs. IV and V

— 225% of patients will have a PORT risk class of IV
orV

« Special Protocol Assessment with FDA

LEAP 2 (Oral) Trial

= ~740 adult patients with PORT Risk Class II-IV (moderate)
= 1:1 randomization: lefamulin vs. moxifloxacin
= 5 days lefamulin / 7 days moxifloxacin

= PORT Risk Class Il vs. lll and IV
+ 250% of patients will have a PORT risk class of lll or IV

Enrollment: Study Drug Administration Follow Up

Must Dose Within 24 h
Lefamulin (& Placebo)

+ 23 days of IV therapy

signs of improvement and investigator discretion

Moxifloxacin (+ Linezolid) Test of

> L + Option to change to PO based on predefined I

Cure (TOC)

Informed
Consent &
Baseline

Assessments

Randomization

Early Clinical Response
Assessment (96 +/- 24 hrs
After 15t Dose)

5-10 Days
After Last
Dose

Late Follow Up

30 +/-3 Days
After 1% Dose

End of Treatment

Within 2 Days After
Last Dose

Nabriva



AmoTeAEopara

FDA Primary Endpoint: ECR

LEAP 1 (IV-to-Oral) LEAP 2 (Oral)

100%
90% 87.3% 90.2% 90.8% 90.8%
80%
70%
60%
50%
40%
30%
20%
10%

0%

Percentage Responders

FDA - ECR
B Lefamulin W Moxifloxacin (xlinezolid) m Moxifloxacin
Delta (95% CI) Delta (95% CI)
-2.9 (-8.5, 2.8 0.1(-4.4,4.5

ECR = Early Clinical Response NCIbI"V_O
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