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Lefamulin Demonstrates Favorable Safety and Tolerability in Adults with Community-Acquired Bacterial
Pneumonia (CABP) in the Phase 3 Lefamulin Evaluation Against Pneumonia (LEAP 1) Study
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ABSTRACT METHODS (continued) RESULTS (continued)

Figure 1. Study Design * More patients receiving lefamulin than moxifloxacin + linezolid reported infusion site pain
(2.9% [8/273] vs 0%) and infusion site phlebitis (2.2% [6/273] vs 1.1% [3/273]; Table 1)

— Of the few infusion site-related TEAESs reported, only 1 in each treatment group led to
study drug discontinuation: 1 patient taking lefamulin and 1 patient taking moxifloxacin
+ linezolid discontinued because of infusion site phlebitis and infusion site erythema,
respectively (Table 2)

*  71.0% (19/273) of patients taking lefamulin and 4.8% (13/273) taking moxifloxacin % linezolid

CONCLUSIONS

Table 2. TEAEs Leading to Discontinuation of Study Drug Liver and Renal Function
* Fewer patients receiving lefamulin (0.7%) reported a hepatobiliary system organ class AE

' ifl in £ linezolid (1.59
Moxifloxacin * Linezolid compared with moxifloxaci inezolid (1.5%)

Background: New antibiotics for CABP with a targeted spectrum and improved tolerability are needed. Lefamulin is a
novel pleuromutilin antibiotic for IV or oral use in development for treating CABP. Lefamulin binds to a highly conserved
region of the ribosomal peptidyl transferase center targeting key CABP pathogens.

® [efamulin demonstrated high response rates for ECR and IACR
that were noninferior to the comparator, moxifloxacin  linezolid

Lefamulin
Preferred Term n=273

Methods: In this multi-center, randomized, double-blind phase 3 study, adult patients with CABP (Patient Outcomes Lefamulin®

n=273 * Elevations in liver transaminases (alanine aminotransferase and aspartate aminotransferase) ® The overall rate of AEs was similar for the 2 treatment groups,
as were the rates of treatment-related AEs (15.0% for lefamulin
vs 14.3% for moxifloxacin £ linezolid); treatment-related SAEs

Research Team Risk Class 2lll) were randomized to lefamulin 150mg 1V Q12 hr or moxifloxacin 400mg IV Q24 hr. n=276
Adjunctive linezolid or placebo was added for patients with suspected MRSA infection. After six IV doses, eligible
patients could switch to oral therapy, reaching a treatment duration of 7 days. Safety was assessed in patients
administered =1 dose of study drug.

were uncommon and comparable across both treatment groups (Table 4)
TEAESs leading to discontinuation of study drug* 8 (2.9) 12 (4.4) * No patients met the laboratory criteria for Hy’s law, an indicator of drug-induced liver injury
* Changes from baseline in creatinine levels were comparable across both groups during

Results: Lefamulin demonstrated non-inferiority versus moxifloxacin for the FDA and EMA primary efficacy endpoints. experienced a treatment-emergent serious AE (SAE), of which 1.1% (3/273) and 0.4% (1/273) Atrial fibrillation 0 1(0.4 . ; . . . . : . were uncommon
Rates of AEs were generally similar between treatment groups. AEs leading to treatment discontinuation or study were judged by the investigator as related to study treatment (Table 1) (0.4) treatment, with 0.8% and 0% O.f p_atlents in the Iefamullon e.md moxifloxacin + II.neZ.OIId arms .
withdrawal occurred in 8 (2.9%) and 5 (1.8%) vs 12 (4.4%) and 11 (4.0%) patients treated with lefamulin vs moxifloxacin, . . repor_t”_]g both >2 x the upper limit of normal and >100% increase from baseline in ® The overall rates of TEAES, as well as Severlty and relatedness,
respectively. More infusion site AEs occurred in the lefamulin arm (infusion site pain, 8 [2.9%] vs 0 [0%]; phlebitis, Enroliment o Follow-Up — Though uncommon, the most frequently occurring treatment-emergent SAEs by system Bradycardia 1(0.4) 0 creatinine values were similar in the lefamulin and moxifloxacin + linezolid groups
6 [2.2%] vs 3 [1.1%]). Lower rates of gastrointestinal (6.6% vs 13.6%), hepatobiliary (0.7% vs 1.5%), and cardiac Al ot into study 23 days (6 doses) of IV therapy TOC 5-10 days after organ class and preferred term were typical of the disease and patient population being -
(2.9% vs 4%) system organ class AEs were reported in the lefamulin arm. Fewer patients on lefamulin than moxifloxacin : N=551 with option to switch to oral therapy i i ' i ' i i i . H : : i o g : i g
reported diarrhea (2 [0.7%] vs 21 [7.7%]). No cases of Clostridium difficile infection were reported. Laboratory values, present with ( ) based on predefined signs of g Ilatst fdcl)lse S:CUdled (Tab.le 3E4S?EIS ?enelr.a”y %CCLiI:]refd n no;lnore j[hinl.1 pat:%nt, with the exception Cardiac failure congestive 1(04) 0 Table 4. Maximum Postbaseline Elevation in Liver EnZymeS ® The |n_C|dence of ga_stromtestln_al Syster_n organ class AES Wwas
liver function tests and ECG, were similar between groups; no patients met Hy’s Law criteria. CABP N improvement and and 1ate follow-up of pneumonia (n=4 for lefamulin and n=1 for moxifloxacin + linezolid) lower in the lefamulin group, driven malnly by fewer patlents
Conclusions: In this first phase 3 CABP clinical trial, lefamulin monotherapy treatment of CABP in adults demonstrated Randczlrzlzatlon investigator discretion 0 iétdjgsseafter : f Pati E - - >1 TEAE Infusion site erythema 0 o4 Patients,” n (%) on lefamulin Compared with moxifloxacin + linezolid reporting
a favorable tolerability and safety profile compared to moxifloxacin zlinezolid. ' Table 1 OVEFVIGW o atients xperlencmg - d h O 7(y 7 70/
104 ° armea (0.7% vs .77
I ’ 0 — — . - - . - - .
. — ) Laboratory Measurement n=208 n=267 * More patients receiving lefamulin reported infusion site-related
Lefamulin Moxifloxacin t Linezolid Cystitis 0 1(0.4) : o : i
TEAEs*! n=273 n=273 . TEAES (pain or phlebitis) compared with those receiving
INTRODUCTION | Any postoaseiine AL ifloxacin  linezolid (2.9% vs 0% and 2.2% vs 1.1%
Moxifloxacin (¢ linezolid* Infectious pleural effusion 1(0.4) 2 (0.7) moxifloxacin * linezolid (2.9% vs 0% and 2.2% vs 1.1%,
( ) All TEAEs 104 (38.1) 103 (37.7) respectively)
n=275 ' '
* The burden of community-acquired pneumonia (CAP) is significant,” with annual costs Pneumonia 1(0.4) 1(0.4) >3 x ULN 19 (7.1) 17(6.4) e F P t.y o el lof e £ d th ek @
approximately €10.1 billion in Europe and over $17 billion in the United States?* Mild 56 (20.5) 62 (22.7) _ewer patients taking ietamuliin aiscontinue € st _y rug or
* The most commonly isolated CAP bacterial pathogen is Streptococcus pneumoniae. < 7-10* days > EOT! Pulmonary tuberculosis 1(0.4) 0 >5 x ULN 6 (2.2) 5 (1.9) W|thdrew fr_om thQ Stuc_ly due. to a TEAE, Compared with those
Other common causes of community-acquired bacterial pneumonia (CABP) include EDA primary endpoint: EMA primary endpoint: Moderate 34 (12.5) 28 (10.3) taking moxifloxacin % linezolid
Haemophilus influenzae, Moraxella catarrhalis, and Staphylococcus aureus® Early clinical response (ECR) Investigator assessment Electrocardiogram QT prolonged 1(0.4 3 (1.1 : : : :
Ay ’ ApryfococeUs aurets: (assessed 72-120 hours after first dose) of clinical response (IACR) ° PIOIBNS ©4) -0 510 x ULN 1 (0.4) 0 * Liver, renal, and cardiac function evaluations were comparable
* New therapies for CABP are needed because of the rise of antibacterial resistance and the (assessed 5-10 days after last dose) T 14 (5.1) 13 (4.8) | between the 2 treatment aroups
undesirable risks and side effects associated with current treatments®-" Improvement in 22 of 4 CABP Improvement or resolution in CABP Confusional state 0 1(0.4) group
*  Lefamulin is a novel semisynthetic pleuromutilin antibiotic in development for the treatment signs/symptoms,* no worsening in signs/symptoms such that no additional Serious TEAES 19 (7.0) 13 (4.8) | | Any postbaseline AST ®* [efamulin shows promise as a safe and well-tolerated targeted
of CABP. Lefamulin inhibits protein synthesis by binding selectively and specifically to the any sign/symptom, alive, did not receive antibacterial therapy was required : : Acute respiratory failure 0 1(0.4) th for the t t t of CABP i dult
: : : nonstudy antibacterial for CABP to treat CABP, mITT and CE-TOC monotnherapy 10r tne treatment o IN adUITS
peptidyl transferase center of the 50S ribosomal subunit™ ITT populatiorxl/ 12.5% noninferiority n%argin populations 100/,0 noninferiority margin : : - >3 x ULN 11 (4.1) 7 (2.6)
*  The objective of the study was to describe the safety and tolerability of lefamulin, with an | | | | N N Treatment-related TEAEs 41 (15.0) 39 (14.9) ARG ClRIETE [Bullneinsls) Cliseees Lia) L | |
. . . . : C : : CABP=community-acquired bacterial pneumonia; CE-TOC=clinically evaluable at TOC; EMA=European Medicines Agency;
Intravenous (IV) to oral switch option, In the first phase 3 trial in adult patients with CABP EOT=end of treatment; FDA=US Food and Drug Administration; IT T=intent to treat; IV=intravenous; mITT= modified ITT; PUl boli 0 1(0.4
MRSA=methicillin-resistant Staphylococcus aureus; TOC=test of cure. | | | Mild 28 (10.3) 30 (11.0) uimonary embolism (0.4) >5 x ULN 2 (0.7) 2 (0.7)
*If MRSA was suspected, linezolid or placebo was added to moxifloxacin or lefamulin therapy, respectively; if MRSA was confirmed,
METHODS IEOT assessment was within 2 days after the last dose of study d Angioedema 0 1(0.4)
iDyspﬁzz(,ei?)rSgﬁ, p\;\;(a)ZL\JAc/:ItioIQ of piﬁlgn?rspuetuii choess(?t gaisn.u A Moderate 9 (3.3) 6 (2.2) >10 x ULN 1(0.4) 0
Hypertension 0 1 (0.4) (1) Broulette J, et al. Am Health Drug Benefits. 2013;6(8):494-503.
Study Desig n Severe 4 (1.5) 3 (1.1) | Any postbaseline total bilirubin (2) Welte T, et al. Thorax. 2012;67(1):71-79.
RES U LTS Shock hemorrhagic 0 1(0.4) | _ _ _ _ o
: : : : (3) Gibson J. The European Lung White Book: Respiratory Health and Disease in Europe. 2nd ed. Sheffield: European
° LEAP 1 was a prospective, multicenter, randomized, double-blind, double-dummy phase 3 e A R == 3 (1.41) 1(0.4) I EAE=treatment-emargent adverse event. 15 % ULN - - Respiratory Society: 2013,
study to evaluate adult patients with CABP conducted in 18 countries at 104 study sites *A patient could have >1 TEAE leading to discontinuation of study drug. : (1.1) (1.1) | |
(Figure 1) P t_ t | 1 (4) File TM and Marrie TJ. Postgrad Med. 2010;122(2):130-141.
* Patients were randomly assigned to receive lefamulin 150 mg IV every 12 hours (q12h) atients TEAEs leading to death ©(2.2) > (1.8) Table 3. Serious TEAEs by System Organ Class >2 x ULN 0 2 (0.7) (5) Mandell LA, et al. Clin Infect Dis. 2007;44(suppl 2):S27-S72.
or moxifloxacin 400 mg IV every 24 hours (q24h) for 7 days of therapy * Of the 551 patients enrolled, 276 were randomly assigned to receive lefamulin and 275 . _ ' (6) Pereyre S, et al. Front Microbiol. 2016:7:974.
— Linezolid (600 mg IV or orally q12h) or matching placebo was added to moxifloxacin to receive moxifloxacin % linezolid. 273 patients in each group received the assigned drug TEAES occurring in >2% of patients 104 (38.1) 103 (37.7) R o | |
or lefamulin therapy, respectively, if methicillin-resistant S. aureus (MRSA) was suspected. and were included in the safety analysis | L efamulin Moxifloxacin £ Linezolid ny postbaseline alkaline phosphatase (7). Cunha BA. C’?eSt' 2004’125(5)'1913'191?' - | | |
If MRSA was confirmed, treatment duration was 10 days » Patient characteristics were similar between the 2 groups; however, patients in the lefamulin Hypokalemia 8 (2.9) 6 (2.2) Serious TEAEs by System Organ Class* n=273 n=273 (8) Centers for Disease Control and Prevention. Antibiotic resistance threats in the United States, 2013. Available at:
* Patients could be switched to oral therapy (lefamulin 600 mg g12h or moxifloxacin 400 mg g24h) group were older (aged 275 years: lefamulin, 21% [58/276] vs moxifloxacin x linezolid, | >2 x ULN 5(1.9) 5 (1.9) https://www.cdc.gov/drugresistance/threat-report-2013/index.html. Accessed March 23, 2018.
after 26 IV doses of study drug (~3 days), if predefined criteria were met 15% [42/275]). The mean age (range) of patients was 61.0 (19-91) and 59.6 (20—90) years Nausea 8 (2.9) 6 (2.2) SO TEAE Ll ) [ (9) Shehab N, et al. Clin Infect Dis. 2008;47(6):735-743.
- - - - - - - ALT=alani inotransferase; AST=aspartate aminotransferase; ULN= limit of ]
Patients in the letamulin and moxifloxacin + linezolid groups, respectively Cardiac disorders? 3 (1.1) 3 (1.1) *Safe?yaggnpeug{i]g;? e PR TR PPE I (10) US Food and Drug Administration. FDA Drug Safety Communication: FDA updates warnings for oral and injectable
— Full patient demographic details are available in poster #682% Insomnia 8 (2.9) 5 (1.8) fluoroquinolone antibiotics due to disabling side effects. Available at: https://www.fda.gov/Drugs/DrugSafety/
o Patients 218 years of age with CABP (Pn.el.Jmonia Outcomes Research Team [PORT] risk o Mean duration of therapy was 7.2 and 7.1 days for patients in the lefamulin and Eecimalireaing dfeamilmes 0 1 (04) C d' E I t' ucm511530.htm. Accessed March 23, 2018.
class Il [limited to 75%], IV, or V) were eligible moxifloxacin + linezolid groups, respectively e site i 8 (2.9) 0 ardiac Evaluations (11) Brown KA, et al. Antimicrob Agents Chemother. 2013;57(5):2326-2332.
° Asingle dose of short-acting antibiotic (as requiring >1 dose per day) within 24 hours of *  Switch from IV to oral therapy was made in 38.1% (104/273) and 44.3% (121/273) of patients General disorders and administration site conditions® 1(0.4) 1(0.4) ° Low rates of cardiac system organ class AEs were reported for lefamulin (2.9%) and (12) Eyal Z, et al. Sci Rep. 2016:6:39004.
randomization was allowed in up to 25% of the population receiving lefamulin and moxifloxacin + linezolid, respectively - . ST moxifloxacin * linezolid (4.0%) | | |
» Informed consent and approval of study procedures were obtained in accordance with local niusion site phiebitis (2:2) a1 Infections and infestations® 8 (2.9) 4 (1.5) *  Potentially clinically significant changes of concern in QT interval were uncommon (13) File T, et al. Lefamulin Is Non-inferior to Moxifloxacin in Adults with Community-Acquired Bacterial Pneumonia
: TaY (CABP): The Phase 3 Lefamulin Evaluation Against Pneumonia (LEAP 1) Study [abstract 6306]. Presented at:
regulations before enrollment Cllnlcal Success - S | 5 (18 5 (22) (Table 5) ASM Microbe 2018 Meeting (Atlanta, GA)
anine aminotransferase increase . . Aatinnae . - - - - - - - ) - i
Assessments * Lefamulin was noninferior to moxifloxacin x linezolid when assessed by the US Food and Drug IHEsRoTE 20D ° mgrgggzqasgﬂnrteeﬁgleg‘ Ifé%mrsggco{hrgtoégﬁﬁgglri]nia“\r/]aelizlIgfrgg(c))gerrcljsaecrz) ost-baseline -
Administration primary endpoint (ECR) in the ITT population, or by the European Medicines vberension 20T 522 Vetaboliom and mutrition disorderd ) " ACk"OWledgmentS & Disclosures
. . vgy s . . . . . | . . .
Scnl'eenlng occurred W|th|r.1 24 hours before the flr.st.dose of study drug | Agency co-primary endpoint (IACR) in the mITT and CE-TOC populations yp Table 5. Maximum Postdose QTcF Change (Day 3) The authors thank David Mariano for his input during the development of this poster. Funding for development of this
* Efficacy was assessed with 2 measures: Early Clinical Response (ECR) and Investigator *  Please refer to the accompanying companion poster #682 for additional details regarding Neob| beni i ¢ and oo 2 (0.7 104 poster was provided by Nabriva to C4 MedSolutions, LLC (Yardley, PA), a CHC Group company.
Assessment of Clinical Response (IACR) lefamulin efficacy in the LEAP 1 trial Diarrhea 2 (0.7) 21 (7.7) eoplasms benign, mailgnant, ahd unspecitie (0.7) (0.4) _ _ _ _ _ . o _
: : : : Lefamulin Moxifloxacin * Linezolid Lisa Goldberg, Carolyn Sweeney, Steven P. Gelone, John Saviski, Elyse Seltzer, and Leanne B. Gasink are or were
— ECR was assessed in the intent-to-treat (ITT) population 72—120 hours after the first dose “pe AE=adverse event: TEAE=treatment-emergent AE. Nervous system disorders" 0 1(0.4) QTcF n=263 n=260 employees of Nabriva when the study was performed. Anita Das and George H. Talbot served as consultants for
of study drug Safety and TOlel'abl I Ity *TEAE is defined as an AE that starts or worsens at or during the time of or after the first study drug administration. Nabriva during design and execution of the study, and George H Talbot is a member of Nabriva’s Board of Directors.
*Per protocol, sit instructed t t ious AEs through the test-of- isit and serious AEs through late follow-up. | i it BioSci ionoai i
_ :;?CS)F(\j/vagre\g/a:]u?;Zdr:;(;r}eegels_lt:_lg)f(-r?]ll{l@r)(-[)(3:)3)I:tSCS)ﬁS(TDI’:teen:]ti—'] god?e)/se?ftee(jr ;I:]e |aarST;[OdC:‘]Ste Overview of AES er protocol, sites were instructed to report nonserious AEs through the test-of-cure visit and serious AEs through late follow-up Sessiaiony, Tomsle, and medesin] e 4 (1.5) 3 (1) Maximum|postdoss|increase 30-60Imsec, (%) 12 (4.6) 14 (5.4) ;\I'/If'lecl)irr:lzs File has served as a consultant for Motif BioSciences, Allergan, Shionogi, Merck, Nabriva, Paratek, and
udy drug i ifi ulati | W \Y y u . . . . . -
: L - : - * Discontinuation of the study drug or study due to a TEAE was less common with lefamulin
of stgc_ly dru_g) e_md in the clinically evaluable (CE) population (patients who met predefined * The overall rate of treatment-emergent AEs (TEAEs) was similar in the lefamulin (38.1%) than moxifloxacin + linezolid (Table 2) Skin and subcutaneous tissue disorders’ 0 1(0.4) . :
specified criteria related to adherence to the protocol) and the moxifloxacin (37.7%) treatment groups (Table 1) Maximum postdose increase >60 msec, n (%) 0 1(0.4)
 Adverse events (AEs) were monitored throughout the trial at each study visit and by patient - - m 9rerps e . o . * Discontinuation of study drug due to a TEAE occurred in 2.9% (8/273) of patients receiving . )
) . S A similar percentage of patients receiving lefamulin (15.0%) or moxifloxacin + linezolid (14.3%) lefamulin and 4.4% (12/273) of pati ivi ifloxacin + li lid. and distributi Vascular disorders 0 1(0.4)
efamulin and 4.4% ( ) of patients receiving moxifloxacin % linezolid, and distributions
reporting, as needed. AEs and clinically significant abnormal laboratory tests were evaluated . d a treat t_related TEAE. Most 1d derate | tv (Table 1 it W TEsEese vl BE00 TEee () 1(0.4) 1(0.4)
by the study investigator or a monitoring physician, at which time their relationship to the study experienced a treatment-relate - Most were mild or moderate in severity (Table 1) by preferred term were generally similar for both treatment groups (Table 2) TEAE=treatment-emergent adverse event. P 1o ' '

*If a patient had multiple occurrences of an AE, the patient is presented only once in the respective patient count.
Preferred terms, within each system organ class, included (n<1 for all terms, except for pneumonia [n=4 for lefamulin and n=1
for moxifloxacin * linezolid]): 2acute myocardial infarction, atrial fibrillation, cardiac arrest, cardiac failure congestive, cardiogenic

* Lower rates of gastrointestinal system organ class TEAEs were reported in the lefamulin group —  TEAEs most commonly leading to discontinuation in the lefamulin and moxifloxacin
compared with the moxifloxacin + linezolid group (6.6% [18/273] vs 13.6% [37/273], respectively) + linezolid groups, respectively, were electrocardiogram QT prolonged (0.4% [1/273]

drug treatment was evaluated

* Laboratory tests were performed at baseline and throughout the study at predefined time Mean (SD) change from baseline, msect

13.75 (19.8) 16.35 (21.4)

points. Blood tests were sent to a central laboratory for analysis — Substantially fewer patients taking lefamulin reported diarrhea compared with those and 1.1% [3/273]) and infectious pleural effusion (0.4% [1/273] and 0.7% [2/273]; Table 2) ;.“;uiz" 2}¥8§.22?'?JK§2§§8232‘ é?]%irr?g:\:chﬁmin\é?;ﬂtrl;%uelfgu?gggt grgpl)asusbhﬁmnaatre;nt?:g.n?:cifgnlnﬁ%ﬁl%r;];tyenge.ﬁsd'(;?a;'.ﬂfgcuous . — _ Scan th|3 QR COd? with your eleCtrO”'? _dewce
* For cardiac evaluations, triplicate 12-lead electrocardiograms were performed within a taking moxifloxacin * linezolid (0.7% [2/273] vs 7.7% [21/273]; Table 1) * TEAESs leading to study discontinuation occurred in 1.8% (5/273) of patients taking lefamulin am"?o”ans“fff‘se ‘qcr?.as?d’ ”Ver.f“”C“CE” tes)t increabsed; fhyﬁo‘(a'em(;a; ib."O”Cthia' Ca.”Ci[‘Om?’_:Ung geop'ff’%?q“gmouﬁ cell 9@;‘3}”‘Qﬁﬁrggg)Faf;]dde{g;gg;;eggonimezond (1=262) to receive a PDF file of the poster or visit
’ carcinoma or lung, testcular seminoma (pure); hcerebrovascular acciden : 'acute respiratory tailure, bronchial disorder, chronic - n - . . .
5-minute interval at screening and on days 1 and 3 * No cases of Clostridium difficile infection were reported in either group and 4.0% (11/273) taking moxifloxacin % linezolid obstructive pulmgnary disease, pleurisy, Fr))ulmonary embolism, pulmonary necrosis; J'pangiogdema; kshock hemorrhagic. fLefamulin (n=273) and moxifloxacin + linezolid (n=273). pOSterS.C4medSO|Ut|OnS.C0m/ASMM|Cr0beLEAP1Safety.
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