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ABSTRACT METHODS RESULTS

Background: Lefamulin (LEF) is a pleuromutilin antibiotic approved by the United Adult female BALB/c mice (n=15 per group) were challenged with influenza virus ~ * In untreated vehicle control animals, the influenza infection progressed « Lefamulin treatment resulted in a dose-dependent and significant
States (US) FDA for the treatment of community-acquired bacterial pneumoniain ~ H1N1 A/PR/8/1934 by intranasal (IN) administration of 35 uL at ~100 TCIDs, as expected with bodyweight loss, increased cell infiltration into the reduction in bronchial degeneration and alveolar inflammation resulting

adults. In addition to the potent antibacterial activity, LEF has demonstrated anti-  Units (70 PFU) on Day 0. Treatment with drugs started on Day -1 (pre-treatment) lung and increased levels of TNF-q, IL-6 at day 3 and 6. in an overall significant reduction in histopathology score in dosing

: ST : . L and continued to Day 6 (dosing regimes see Table 1). BALF was collected on . o o _ _ _ _
inflammatory activity in an LPS induced lung neutrophilia model in mice. We Days 3 and 6 for anglysi(s of in?iltragting lung Ieukocyt)es (viable CD45+ cells) by * The antiviral Oseltamivir appeared efficacious in the suppression of the regimen 2 group (Figure 1B).

Investigated the anti-inflammatory activity of lefamulin in the HIN1 influenza flow © : : : devel t of infl induced b hi-interstitial -
. . . . . ytometry (BD LSR-Fortessa-X20), cytokines (Bio-Plex 200, BioRad) and evelopment ot Influenza Inaucea bronchi-interstitial pneumonia, . A - idn’t result in sianificantlv different
mouse model in comparison to oseltamivir (OTV) and azithromycin (AZM). virus titres. At Day 6 lung tissue was assessed for gross pathology and viral titre, whereas the immune-modulatory azithromycin didn’t show reduced ﬁzslfgr(;??(l)%n’ Ir;ggg;atitég ’Ejhe veef?iléle foa (Ig? ur)é(?LB)e ©
Methods: |Infection was performed in BALB/c mice by intranasal Cha||enge with and a small lobe was preserved In fixative for histopathology. pathology (data not shown In Figure). P gy g P g '
~70 PFU influenza virus HIN1 A/PR/8/1934 (Day 0). Treatment with drugs at . Lefamulin had a positive outcome on lung consolidation and survival ~— * Sl el Peses esuliznl It slglililissli: DReeeses e e [plo-
clinically relevant doses started on Day -1 (LEF 70 mg/kg/day and 110/140 Nai prra— T across the study. Inflammatory cytokine IL-6 and TNF-a levels in BALF in comparison to
mg/kg/day, subcutaneous (SC), AZM 30 mg/kg/day, intraperitoneal (IP) and OTV Va;\\'/el (U tecl ?V\iFI : 5D N/A 5 o6 T fwith | ef in sianificantlv d 4 the total i e cell the vehicle control on day 3, when the viral load peaked (Figure 1C-D).
20 mg/kg/day per-oral (PO)) to Day 6. On Days 3 and 6, bronchioalveolar lavage ~ Vehicle contro - e SR 7 el e B AR Slig riesliihy b steisetsistol e Uil 1T . .
fluid (BALF) was collected to measure infiltrating lung leukocytes and cytokines. ~ Lefamulin (Regimen 1) BID 35 mg/kg SC Days -1t0 6 infiltration in the lung by day 6 at both doses tested, while that of the  * Overall, Lefamulin, at both doses, but more notably at the higher dose
Lung immunopathology following infection was evaluated on Day 6 by gross Lefamulin (Regimen 2) TID 35 mg/kg SC Days -1to 2 anti-inflammatory antibiotic Azithromycin and the antiviral Oseftamivir (regimen 2) SUCEEeaL| Yy SUPHEsEEe ine devElopment eif et -
pathology at termination together with hematoxylin and eosin histopathology. BID 70 ma/kg SC Days 3 t0 6 groups was similarly high as the vehicle control (Figure 1A). interstitial pneumonia induced by influenza virus A/Puerto Rico/8
Results: In untreated vehicle control animals, the influenza infection progressed Azithromycin BID 15 mg/kg SC Days -1to O « By Day 6, Lefamulin significantly decreased neutrophils, natural killer (HIN1) challenge.
as expected with bodyweight loss, increased cell infiltration into the lung and BID 15 mg/kg IP Days 1 to 6 cell, CD4 and CD8 T-cell infiltration in the lung at both doses tested,
increased levels of TNF-a, IL-6 at day 3 and 6. Treatment with LEF significantly ~ Oseltamivir QD 20 mg/kg PO Days -1 to0 6 while B cells reduction was only signiticant for LEF regimen 2 (data not NelgIN[e{ MUy (0] NI
decreased the total immune cell infiltration into the lung by day 6 at both doses a, water for injection shown). | - - |
tested (Figure 1A). Cytokine levels in the BALF were significantly reduced on day | | — _ _ _ _ « Lefamulin demonstrated anti-inflammatory activity following acute
3 when the viral load peaked. Furthermore, LEF showed positive effects on lung Figure 1. Total immune cell infiltration (viable CD_45+ cells) in BALF (A) and degeneration histopathology score of the lung (B) on Day 6 (bars influenza virus H1N1 infection in mice.
gross pathology and survival. OTV and LEF, at both doses, appeared efficacious represent meantSEM, n=10), and cytokine IL-6 (C) and TNF-a (D) concentrations in BALF on Day 3 (n=5) following intranasal influenza _ S I o) _
in the suppression of the development of influenza induced bronchi-interstitial virus HIN1 challenge. Alveolar ) LeIﬁmlulln Wads _able (o Slt?]m ||C.a|.’1t 3|/ re(:uce t I? {ungd Im_rfr.lunot-
pneumonia, whereas azithromycin didn’t show reduced pathology (Figure 1B). A Total Lung Leukocyte Infiltrate ] ] pathoiogy and improve the clinical outcome by a sighiticant
Conclusions: LEF showed anti-inflammatory treatment following acute influenza 8000 Inflammatlon/Degeneratlon reduction in bronchial degeneration and alveolar inflammation.
virus infection. Following influenza infection LEF was able to significantly reduce * . 4- i * Results from this study were consistent with that observed in the
lung immunopathology and improve clinical outcome in mice. Results from this = 6000— - Vehicle o LPS induced lung neutrophilia mouse model that demonstrated
experiment were consistent with that observed in the LPS induced lung = * <3 Lef 70 ma/ka/d o 3— reduced cytokine concentrations in BALF and reduced infiltration
neutrophilia mouse model. Further studies are warranted to evaluate the = | = I mgrrgraay ‘; of the lung by inflammatory monocytes and neutrophils.3
immunomodulatory potential of LEF. 3 4000-— . ‘o ™ 3 Lef 110/140 mg/kg/da S . .
yP 3 . ’ giegrasy —g 2 L * Further studies are warranted to evaluate the immunomodulatory
INTRODUCTION = z AZM 30 mg/kg/day £ potential of Lefamulin and its relevance in the treatment of bacterial
© 2000- =1 OTV 20 mg/kg/day g 4 and yiral pneumonia as well as other diseases of the lower
- ‘Cytokine storm’ defines a combination of cytokines and cellular 2 respiratory tract.
components that result in an excessive and aberrant inflammatory 0- 0
response that damages host tissues and that, in the alveolar lung Day 6 REFERENCES
enw_ronment, m_ay resultin acute lung injury (ALI). L C D (1) ShortKR etal. (2014) Pathogenesis of influenza-induced acute respiratory distress
« ALl s characterized by an acute mononuclear/neutrophilic inflammatory % % — * % syndrome. Lancet Infect Dis 14:57-69
response followed by a chronic fibroproliferative phase marked by — 20007 | e Vehicle £ 1000+ | (2) Zimmermann P. et al. (2018) The immunomodulatory effects of macrolides - a
progressive collagen deposition in the lung. ALI, and its more severe £ kA Xk %4 ** systematic review of the underlying mechanisms. Frontiers in Immunol 9:302
form acute respiratory distress syndrome (ARDS) may be direct 2 1500 | ® Lef 70 mg/kg/day ' 800 L, (3) Hafner M., et al. Anti-inflammatory activity of lefamulin versus azithromycin and
consequences of both, bacterial pneumonia or pneumonia caused by o ¢ o o Lef 110/140 mg/kg/day - | | dexamethasone in vivo and in vitro in a lipopolysaccharide-induced lung neutrophilia
viruses including e.g. influenza virus! or SARS-CoV-2. As a > | S 600 o mouse model. PLoS One. 2021;16(9, article e0237659)
consequence, the inhibition of excessive cytokine production has been O 1000- | * % | ® AZM 30 mg/kg/day " N Acknowledgments
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« This study evaluated the anti-inflammatory/immune-modulatory activity = 0 - ° % 0 P PiE:
of LEF, an antibacterial agent approved for the treatment of community- = A
' ' i Statistical signifi bet th trol and treatment determined using One-way ANOVA with Dunnett's post-hoc test. * - p< 0.05, ** - p<0.005, *** - p<0.0005, ¥ ek Ry
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