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INTRODUCTION & PURPOSE METHODS (continued) RESULTS (continued)

* Lefamulin (LEF), a first-in-class pleuromutilin antimicrobial, is being * The influence of various subject demographic and laboratory parameters Figure 1. Lefamulin Plasma Concentrations Included in the PK Analysis Population vs Time Since Table 2. Final Lefamulin Population PK Parameter Estimates, Associated Standard Errors,
Last Dose, Stratified by Study Phase and Faceted by Dose and Corresponding Nonparametric Bootstrap Results
developed for the treatment of community-acquired pneumonia (CAP) In describing LEF disposition was evaluated using a stepwise forward
and acute bacterial skin and skin structure infections (ABSSSI). inclusion (0=0.05), backwards elimination (a=0.001) procedure, including: 10 mg IV 150mg IV i
: : —~ 100¢ = =
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* A previously developed population pharmacokinetic (PK) model based Age, weight, height, body surface area, gender, race, and study > : : gy Sa— mm
on phase 1 healthy volunteer and phase 2 ABSSSI patient data following phase, and s [ I 3 cL (Lh) 61826
. . . . . = 10¢ — 3
intravenous (IV) and oral (PO) administration revealed a complex — Serum albumin, creatinine clearance, and baseline procalcitonin. £ 3 " s o s " o e
disposition, with the following elements’: * The final covariate model was subjected to a prediction-corrected visual &
. . . . 8 14+ CLd1 (L/h) 40.6 7.76 41 41.2 11.7 32.7-48.4
_ A 3-compartment distribution predictive check (pc-VPC) and nonparametric bootstrap to qualify its - ]
P ’ T - : £ - Vp1 (L) 249 9.13 257 259 15.3 185—314
ability to describe the observed LEF PK data across phase 1-3 studies. @
— First-order elimination, . . . . . = o CLd2 (L/h 199 (fixed _ 199 199 _ —
 Estimates of Day 1 LEF exposure in patients with ABSSSI and patients £ ' ) (ixed)
— Saturable plasma protein binding, with CAP were produced using the final model and compared. § V2 (1) 250 (e, - 25 25 - =
()]
" " n J - 1 — — —_—
— An absorption lag following oral dosing, L5 - 3 ) Ka () 12 (fxed) 12 12
0 6 12 18 24 0 6 12 18 24 0 6 12 18 24 .
. . . . . Ka2 (h) 2.12 (fixed) — 212 212 — —
— Biphasic absorption following oral dosing, RESU LTS Time Since Last Dose (h)
Fiot 0.244 (fixed) — 0.244 0.244 — —
I Col dli I h h h the data.
— A food effect on fast and slow absorption rates, and Data e e e ey 19 e date . 0502 (e D o o D D
— A food effect on overall bioavailability. * The final pooled analysis dataset comprised 6205 LEF plasma ALAG (h) 015 (fixed) _ 015 015 _ _
_ o ] Table 1. Summary Statistics of Baseline Subject Demography and Laboratory Values for the ' ' '
These analyses were undertaken to refine the above-described population concentrations from 849 individuals (Figure 1). Pooled PK Analysis Population and Subjects Stratified by Study Phase - 0.0997 (fixed) _ 00097 00997  — _
. N ngn . . N 0 . . N
PK model and to determine whether LEF disposition is altered in patients — 32.9% of plasma samples were collected in the included phase 1 studies. Ny ohoce 2 ohace 3 ol Fo 0,259 (fixed) _ 0.259 0.259 _ _
manifesting CAP. — 18.8% of plasma samples were collected in the phase 2 ABSSSI study. Variable (n=98) (n=129) (n=622) (N=849) — Py _ - - B B
— 48.3% of plasma samples were collected in phase 3 CAP studies. Age, median (range), 50 (19-77 ) 41 (18-73) 61 (19-97) 7 (18-97) Ka2us () 0.445 1.55 0.451 0.423 20 0.297-0.593
OBJ ECTIVES * Summary statistics of baseline subject demography and laboratory values Height, median (range), cm 173 (146-191) 173 (150-196) 168 (133-200) 170 (133—200) Fiot,fed 0.763 3.23 0.781 0.785 5.3 0.695-0.831
are provided in Table 1. ) )
* To refine a previously developed LEF population PK model, incorporating Pobulation PK Model Welght, median (range), kg 834 (54-124)  Bro (38BN SIS 78 (311740) e . B
. . . o opuiation ode CL, albumint 1.214 9.21 1.215 1217 15.1 1161-1.268
data from 2 phase 3 studies evaluating IV and PO administration in No structural modificati o th . uslv develoned modef BSA, median (range), m? 199 (1.53-2.44) 2.02 (1.4-2.68) 1.85(113-2.73) 1.89 (1.13-2.73)
: : . o structural modifications to the previously developed model' were L, phase 2! 1.827 12. 1. 1.827 2 1.7-1.954
patients with CAP. ohep 151y P | | CaiRase 8 > 838 8 923 95
| | | | | | o o necessary to capture LEF disposition using the pooled phase 1-3 dataset. CLcr, median (range), mL/min/1.73 m? 87.8 (54-130)  87.6 (241-171)  68.8 (14.1-192) 73.4 (5.4-192.4) CL. phase 1 - -~ T - - G G
* To identify patient factors associated with the interindividual variability - L . . . . .
| EF PK * 5 statistically significant covariate relationships were discovered: Albumin, median (range), g/dL 45(2.8-56)  4.2(2.8-5.2) 4 (2-5.3) 4.1 (2-5.6) CLd1, phase 2} 1.44 308 1449 1416 35.4 11781701
| — Systemic clearance (CL) and study phase, CLd1, phase 1¢ 212 20.5 211 21 22.3 1714-2.53
*  To estimate exposure in patients enrolled in phase 2 ABSSSI and CL and burmi SeLss i | | ' ' ' ' —
, - ana serum albumin, Vp1, phase 2 1.985 32.8 2.06 1.949 431 1.232-2.74
phase 3 CAP studies of LEF. L . . Male 74/98 (75.5)  86/129 (66.7)  360/622 (57.9)  520/849 (61.2)
— Volume of distribution of the first peripheral compartment (Vp1) and Vp1, phase 1* 275 43.6 273 263 279 1958-3 54
F I 24/98 (24.5 43/129 (33.3 262/622 (421 329/849 (38.8
M ETH ODS study phase, emale (249) (33.9) 421 (38.8) Vpl, WTKGS 1.0129 24.4 1.0127 1.0127 28.4 1.0069-1.0188
— Vp1 and total body weight, and Race, n (%) we 0171 (41.4% CV) 512 0172 0175 9.3 0.145-0.197
— Distributional clearan he fir ripheral compartment an
Data stributional clearance to the first peripheral compartment d White 74/98 (75.5) 97/129 (75.2)  493/622 (79.3)  664/849 (78.2) W 0.39 (62.4% CV) 251 0.352 0.333 63.2 0.0236-0.756
StUdy phase. 2 0.119 (34.5% CV 29.8 0.136 0.131 354 0.0393-0.198
* 7 clinical studies were employed to refine the previously developed LEF - - : Black 20/98 (20.4) 201129 (155)  29/622 (4.66)  69/849 (8.13) e 195 0 | | | | R
* Parameter estimates and associated standard errors for the final LEF » 0,623 (76.9% CV) 0,693 0,693
. 1. . . . Vp1 . .J7/0 — . . e —_—
population PK model’: population PK model are provided in Table 2. Asian 1/98 (1.02) 1129 (0.775)  70/622 (11.3)  72/849 (8.48)
_ _ . _ _ Wka 0.800 (89.4% CV) — 0.8 0.8 — —
— O [ o »
4 phas-e 1 healthy volunteer stgdles with complete cc.)varlatg information — Mean ( @CV) LEF CL was_ estimated as 79.4 I-_/h (41.4%) in phgse 3 e [ e s 2/98 (2.04) 61129 (4.65) 230622 (37)  31/849 (3.65) e 0400 (53.2% CV) B 0 0 B B
evaluating the PK of LEF following IV or PO (600 mg immediate-release CAP patients, whereas this value was approximately 1.8-fold higher
tabl et) administration in phase 2 ABSSS] patients and h ealthy volunteers Native-Hawaiian/Other Pacific Islander 0 4/129 (3.1) 0 4/849 (0.471) W2kt 0.100 (31.6% CV) — 0.1 0.1 — —
o . i . L. W3 0.170 (41.2% CV) — 0.17 0.17 — —
— 1 phase 2 study of IV LEF conducted in patients with ABSSSI, and * Goodness-of-fit diagnostic plots (Figure 2) and normalised prediction olEn el ({0 N2 (E073) 2 ({1 9/849 (1.06) i
. . . . distribution errors (Figure 3) suggested an unbiased fit of the pooled data. . . O"proporiona 0103 (32.0% CV) 1.37 0-102 0-102 949 0.0935-0.112
— 2 phase 3 studies of IV and PO LEF conducted in patients with CAP. (Fig ) sugg P Rrocalcitonin, ng/mt, n () y el o o o T 0000008
b lation PK Model — The final model was well qualified by pc-VPC (Figure 4) and the results o 340 (54.7) 340 (54.7) e | | ° | | | | |
. : T T . . %SEE= tandard f th [ : %CV=coeffici f variation; ALAG=ab ion | ime; CAP= ity- ired
Opu ation ode Of the nonparametrlc bOOtStrap (Table 2) pneumo%?ar?eCnILSclaegr:r:cee;rEJO[(%=di2t?§ggg;[1€al cleara(r;gz tlgltehr:at ﬁrs\’:a;earﬂaohneral com;?arstronrgg’g rE)E](?Ztlrglliitributionczclcl)rcT:]ILGaurgIr?éeatc(;)qtﬁ:;esecond
. . . 01-0.25 17 (18.8) 17 (18.8) Ipgeripheral c_ompa:ctmet_nt; FS=bfrac:tidonFof dose_upderg?ingtg,low agsorpéiolr;; F=total bi,?a}[/_ailabitlity;h _Ftﬁfefgotal(tj)i?av?ilab_ilitr;]/ Lljfnder fed Istate;
. . . 1—VU. — — . . u. max—Maximum traction unbouna; ry mp=mMinimum ftractuon unbouna; r, sp=concentration at wnicn unpbouna tractuon Is nalr-maximal,
UtllISIng the preVIOUSIy developed StrUCturaI mOdeI as a base’ ¢ MOdel'denved eStImateS Of Day 1 LEF eXpOsure (area Under the curve Ka=immediate absorption rate consta’nt; Kargs=immediate absorption rate constant under fed state; Ka2=delayed absorption rate constant;
. : : : Ka2q=delayed ab ti t tant under fed state; w?=interindividual iability i ified PK ter; PK=ph Kinetic;
candidate parameterisations were fit to the pooled phase 1-3 data from time 0 to 24 hours [AUC,_,]) revealed a geometric mean value . _ _ 154 (249 154 (24.8) o-residual Unexplained variabilty: Voovolume of the central compartment: Vei=volume of distrbution of the first peripheral compartment
. . . L. . . ) Vp2=volume of distribution of the second peripheral compartment; WTKG=total body weight.
- I i i I i I *P lati | fi ical CAP ient, and i f unb d lef lin di ition.
using NONMEM Version 7.2 and the first-order conditional estimation 1.74-fold higher in patients with CAP versus patients with ABSSSI BSA=body surface area: CLor=creatinine clearance: PK=pharmacokinetic. o e B oo YL vt Eamin ot Demalation modian vals o 4.1 oL Fosorn
. . . . . s . . t i i i i
algorlthm Wlth r]_s |nteraCt|On. recel\”ng the same 150 mg IV dOSIng reglmen- § Eg:g-g]r?arﬁgzeir:nlerl)‘gfnrmiic\%l'lngg(r: g\%?;nﬁtl?g; g:ii;?ic?;uiiyvsbr?(sg-from the population median value of 78 kg.
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Figure 2. Goodness-of-Fit Plots for the Final Lefamulin Population PK Model

8- 8 -
—_ Obs. =0.0929+ 0.979 - Fitted, r® = 0.479 —_ Obs. = -0.0343 + 1.08¢ Fitted, r“ = 0:81 .
= < ,
O) (o)) ’
E E 2
/7
5 S ©
5 S
c c 4
8 8 o o g
c

g O 4 : 44
(&) (&) b8/
© © - /7 Phase
£ £ oKy
0 n ‘ e 1
8 L . s
n. m /(";\ 2
o s 2 A

(90 /3 Ro!
Q Q & IRDTY 3
> > g
B % ¥ s >
0 0 r ¢
@) o 4 o

0 - <
0 2 4 6 8 0 2 4 6 8
Population Fitted Plasma Concentration (mg/L) Individual Fitted Plasma Concentration (mg/L)

Conditional Weighted Residuals
Conditional Weighted Residuals
\}

o+
24 &
~4 —4
0 1 2 3 4 0 20 40 60 80
Population Fitted Plasma Concentration (mg/L) Time Since Previous Dose (h)

PK=pharmacokinetic.

Figure 3. Histogram of Normalised Prediction Distribution Errors of the Final Lefamulin
Population PK Model, Stratified by Study Phase
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Figure 4. Prediction-Corrected Visual Predictive Check of Final Lefamulin Population PK Model

—
o
o

—h

0.01 1

Prediction-Corrected Lefamulin Plasma Concentration (mg/L)

0 4 8 12 16 20 24
Time Since Previous Dose (h)

Black circles represent prediction-corrected lefamulin plasma concentrations. Black lines represent median (solid) and 5"/95™ percentiles
(dashed) of the observed data. Green shaded region represents 90% prediction interval around median of simulated values. Blue shaded
regions represent 90% prediction intervals around 5" and 95" percentiles of simulated values.
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CONCLUSIONS

®* The developed LEF population PK model is unbiased and
capable of explaining both the central tendency and extent of
variability in LEF disposition observed in phase 1-3 clinical trials.

® Several statistically significant covariates were identified, but
only that of study phase and systemic clearance was considered
clinically relevant.

Average LEF Day 1 free-drug AUC, ,, was 1.74-fold higher in
phase 3 studies in patients with CAP versus phase 2 studies
in patients with ABSSSI.

®* The developed model will be useful for the subsequent evaluation
of pharmacokinetic-pharmacodynamic efficacy and safety
relationships and for simulations to support LEF dose justification.
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