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A Phase 1 Single and Multiple Ascending Dose (SAD/MAD) Study to Evaluate the Safety, Tolerabillity,

_ /)\\ and Pharmacokinetics of AV-101, a Novel Inhaled Dry Powder Formulation of Imatinib in Healthy Adults
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BACKGROUND RESULTS

e Pulmonary arterial hypertension (PAH) is a rare disease characterized by excessive pulmonary vasoconstriction and Py
Y P oA v pulmonary Participants

abnormal vascular remodeling'3; vascular remodeling in PAH involves hyperproliferation in the pulmonary vasculature' Table 2. Pharmacokinetic Parameters FO"OWing SAD of Inhaled AV-101 or Table 3. Pharmacokinetic Parameters FO"OWing MAD (Day 7) of Inhaled AV-101 or Table 4. MAD StUdy Summary of TEAEs
e Current therapies approved for PAH do not address the underlying pathophysiology of PAH* * Alfotalof 82 pqrticipants (SAD, n =48, MAD, n = 34) were included in the study; demographics QUL el 2 simulated Oralimatinib 400img at Steady State
are presented in Table 1 __ AV-101 AV-101 AV-101 Overall Pooled
¢ |matinib, a multitargeted tyrosine kinase inhibitor initially approved for the treatment of patients with chronic myeloid Imatinib Imatinib 10 mg 30 mg 90 mg AV-101 placebo
leukemia,® has shown therapeutic promise for its antiproliferative and proapoptotic properties in preclinical PAH studies®?® Table 1. Demographic Characteristics ] ] ] i (n = 8) (n=9) (n=9) (n = 26) (n=8)
AV-101 AV-101 AV-101 AV-101 AV-101  Oral imatinib AV-101 AV-101 AV-101 Simulated
e \When assessed in a phase 3 randomized trial (IMPRES) conducted by Novartis, oral imatinib (Gleevec®) 400 mg i i i i i ral imatini 10 mg 30 mg 90 mg steady-state oral
significantly improved 6-minute walk distance (6MWD) and hemodynamics for a subset of patients with PAH™ Overall Pooled Oral imatinib (:1 :‘g) (i ':g) (1: =m€?) ?r? =m69) (9: =r"69) 120;2? (n = 8) (n = 9) (n = 8) imatinib 400 mg Number of TEAEs reported 2 2 27 31 1
e Despite the favorable efficacy findings from the IMPRES trial, there were high rates of discontinuation and systemic AV-101 placebo 400 mg C mL 69.2 (31.1 214.8 (88.2 890.4 (236.8 2 155
adverse events (AEs),"° and the development of oral imatinib for the treatment of PAH was discontinued - C._ ng/mL 1.2 3.8 20.2 73.8 423.8 1,712.1 max.ss» NG/M 2(31.1) .8 (88.2) 4 (236.8) ’ Participants with =1 TEAE, n (%) 2 (25) 1(11) 6 (67) 9 (35) 1 (13)
maxe 0.6 0.5 4.8 9.2 253.1 483.7
e AV-101 is a novel inhaled dry powder formulation of imatinib being developed to achieve similar activity via local exposure 0-5 0-5 (4.8) ®-2) ( ) ( ) C.., ng/mL 49.1 (24.0) 159.6 (64.5) 663.8 (208.5) 1 251
in respiratory tissue at a substantially lower dose, potentially circumventing the systemic AEs associated with oral imatinib Participants, n 30 10 8 T oh 3.0 20 0.2 20 21 4.0 o ' ' ' ' ' ' ’ TEAEsSs in 22 participants, n (%)
e (0.1, 4.0) (0.1, 2.0) (0.1, 1.1) (0.7, 6.1) (1.1, 2.1) (2.0, 4.0) Tk 2 (0.1 9 1001 2 1 17 21 Cough 1(13) 1(11) 5 (56) 7 (27) 0
Median (range) age, years 37.5 (19, 59) 34.5 (27, 49) 48.0 (36, 58) ma 0.7(01,2.0) 0-1(01,2.0) 6017, 2.1) 53 Headache 0 0 4 (44) 4 (15) 0
AUC *himL 9.9 65.4 319.0 (54.0 1,279.3 6,673.9 32,665.8 Throat irritation 0 1(11) 1(11) 2 (8) 0
Female, n (%) 16 (53) 6 (60) 1(13) ov NG-VM (10.9) (13.7) 0040)  (306.0) (3,251.8)  (7,641.0) Crinsss NG/ML 31.7 (14.3) 118.2 (47.4) 533.6 (183.4) - Musculoskeletal pain 0 0 2 (22) 2 (8) 0
’ Nausea 0 0 2 (22) 2 (8) 0
. y MRT,,, h 48(3.1) 15.0(42) 21.0(0.7) 184(21) 17.2(23) 195(1.2) AUC,,., ng*h/mL 589.6 (288.2) 1,915.6 (773.8)  7,965.2 (2,501.7) _ Chest discomfort 0 0 2 (22) 2 (8) 0
Wi (%) 14 (47) 3 (30) 2 (25) - _
e This phase 1 study was conducted to evaluate the safety, tolerability, and pharmacokinetics of inhaled AV-101 in Black or African American 16 (53) 7 (70) 6 (75) iz, D 9.0(2.22 19.6(4.0) 20.0(1.1) 19.3(29) 16.1(2.5) 15.4 (1.4) AUC,_,, ng*h/mL - —~ — 30,033 Ea(ng/n;;lpants with 21 drug-related TEAE, 0 1(11) 6 (67) 7 (27) 0
healthy adult participants i .. °
N-desmethyl imatinib N-desmethyl imatinib
Mean (range) BMI, kg/m? 29.4 (19, 35) 28.7 (20, 33) 28.5 (22, 34) Serious TEAE. n 0 0 0 0 0
AV-101 AV-101 AV-101 AV-101 AV-101 Oral imatinib AV-101 AV-101 AV-101 Simulated ’
MAD? 1mg 3 mg 10 mg 30 mg 90 mg 400 mg 10 mg 30 mg 90 mg s.teaC_IY_'State oral MAD, multiple ascending dose; TEAE, treatment-emergent adverse event.
(n=4) (n =6) (n =6) (n =6) (n =6) (n=8) (n=38) (n=9) (n=28) imatinib 400 mg TEAEs were reported throughout the study and classified according to the Medical Dictionary for Regulatory Activities (MedDRA) version 23; severity of TEAEs was categorized using the
Participants n 26 8 _ Common Terminology Criteria for Adverse Events (CTCAE) version 5.
’ 0.1 0.4 1.4 6.2 33.2 Ciraxss» NG/mL 9.9 (6.5) 30.0 (12.5) 116.6 (48.3) -
Conax NG/ML (0.1) (0.1) (0.3) (1.3) (147)  2289(613) |
. Median (range) age, years 40.0 (21, 58) 37.5 (22, 53) —
Study Des|gn B, iy oo o 6.0 60 6.0 6.1 6.1 0 T . h 1.0 (0.7, 6.0) 1.1 (0.7, 9.0) 2.1(1.1,9.1) - _
emaie, n (7 - maxe 4.0, 6.2 .0, 6. .0, 6. 1.0, 9. 2.1,9.1 2.0,4.
e This was a phase 1, placebo-qontrolled, double-blind, randomized, 2-part study of AV-101 given as single or multiple (4.0,6.2) (6.0,6.0) (6.0,6.0) (1.0,9.0) (2.1,9.) (2.0,4.0) Crineer NG/ML 6.6 (3.9) 22.6 (9.0) 83.5 (38.8) _ C o n c I u s I o n s
ascending doses (SAD/MAD) in healthy adults aged 18 to 59 years Race, n (%) AUC *h/ 2.6 11.8 45.8 986.5 4,783.9
- - N N i 4 (50) - o NG™H/mL (NR)® (4.1) 86)  1826(457) 433 (1.457.3)
e AV-101 capsules of 2 dose strengths (1 mg or 10 mg) were inserted into a dry powder inhaler; for each dosing time \é\{h'ti A Amer 178((2679)) 1 ESO) - : ' e AUC,,,, ng*h/mL 100.2 (64.3) 322.2 (134.7) 1,198.5 (532.6) —
oint, participants inhaled 1 capsule in the 1-mg and 10-mg cohorts, 3 capsules in the 3-mg and 30-mg cohorts, ack or Alrican American - .
an 9 rc):apsuFIDeS in the go_mg C(F))hOl'tS J ? g ? ? American Indian or Alaska Native 1 (4) 0 — MRT,,, h 9.0 (NR)b 220 (7_0) 28 .4 (1 _0) 253 (2_8) 26.4 (1 _5) 24 .9 (1 _2) AUC, ,,, area under the curve from 0 to 24 hours; AUC,,,, area under the curve for the 0- to 12-hour—dosing interval at steady state; C,,, average ® AV— 1 O 1 WaS g e n e ral Iy Wel I to I e rated I n h ea Ithy
concentration during a dosing interval at steady state; C,,., s, maximum observed concentration during a dosing interval at steady state;
Cuminss» Minimum observed concentration during a dosing interval at steady state; MAD, multiple ascending dose; SD, standard deviation; . =
Mean (range) BMI’ kg/m2 28.7 (19’ 34) 27.2 (20’ 32) N t1/2’ h NR (NC)C 34.8 (9-2) 40.5 (8-4) 32.2 (3-5) 31.9 (5-6) 32.5 (4-5) T..ax time of the maximum observed concentration. Pharmacokinetic parameters were estimated using non-compartmental analyses. Data are I r I I n
SAD St”dy d +SD T s Which | d di
BID, twice daily; BMI, body mass index; MAD, multiple ascending dose; SAD, single ascending dose. AUC,,, area under the concentration-time curve from dose administration at time 0 to T, where T, is the time of last measurable observed presented as mean (£5D) except Ty, Which is presented as median (range).
° Tge SAItD Stl(;lld.y incI:Iude(?jS cohorts_ with 81 pa:;ticzpoantgoeach S()rg\ndom.ize:j J[((:)I AV-']?'.] [I:I I= g]:\r/a|(a)$ebo I[n = 5]) who were aDose given BID for 7 days, with only the morning dose administered on Day 7. gX\g,egitr:g’::)g;sgggginmgagg:rnsc;s;;vr?;acrzgr:jce(?/?;ia;ﬁrl:\/lhr\;'ll;_lri?ee;a_ltlmzsllicrj:gc;? :rl]n;)?i;m[t?r; r;gtszf\llc;:jlaCt:)a:éean;\’r,azg’tr:egﬁartr?:;i;kinetic arameters . L d f AV 1 O 1 d I ) d b d d
administered, in planned progression, a 1-, 3-, 10-, 30-, or 90-mg single dose of inhale -101 or placebo i i - . = , which i i . . : i - . . - -
P prog g g P SAD Ph k' t' Z\r/]eiest.af:rzaztc.atcjnuzsl?.g non-compartmental analyses. Data are presented as mean (xSD) except T,,.,, Which is presented as median (range) Flgure 4 Concentratlon-tlme Proflles fOI" Imatlnlb FO"OWI“g MAD (Day 7) Over Owe r Oses O - e Ive re y ry pOW e r
¢ An additional cohort of 8 participants received a single dose of oral imatinib 400 mg darmacokKineticCs

24 Hours of Inhaled AV-101 With Simulated BID Dosing and Simulated Oral Imatinib : : . . .
* Blood samples were taken prior to and after dosing at 5, 20, and 40 minutes and at 1, 2, 4, 6, 9, 12, 48, and 72 hours e Following AV-101 administration, plasma concentrations of imatinib and N-desmethyl imatinib MAD Pharmacokinetics 400 mg at Steady State N halathn ; Slg f |f| ca ntly red U Ced SyStem IC eXpOSU re

increased in a dose-dependent but greater than dose-proportional manner (Figure 2 and Table 2)

MAD Stu dy e For all AV-101 doses, lower systemic exposure was observed versus oral imatinib 400 mg (P <0.001) * Following multiple inhaled administrations of AV-101 (BID over 7 days), plasma concentrations of . Simulated oral imatinib 400 mg to I m atl n I b CO m pa red Wlth O ral I m atl n I b I n

imatinib and N-desmethyl imatinib increased in a dose-proportional manner (Figure 3 and Table 3) _;_ 101 9 o
e The MAD study included 3 cohorts with up to 12 participants each (randomized to AV-101 [n = 9] or placebo [n = 3 i . i i . o - -\ T AT IO prediere 11
who were adm?lnistered a 10-, 30-, or 90-nag dosg of inr?aled AV-10g or placebo twice daily[(BID)] forr; days; <[)nly tg)e Figure 2. Concentration-time Profiles for (A) Imatinib and (B) N-desmethyl Imatinib ) F.or a|||tAX-1? 1 (cjlosetsi o steadyf— statle. sys:[’.te.rtr)nzoe(;( posurteDwaS7Otl)DS?r\(;e()dO((;)3mpared o e g // \\ erione dose o SuiEed B hea Ithy ad u It pa rtICI pants
ormina d W dministerad on Day 7 (Fiaure 1 Following SAD of Inhaled AV-101 or Oral Imatinib 400 mg simulated steady-state exposure of oral imatini mg at Day 7 (P = 0. ) £ 2000+ —&— AV-10190 mg (n = 8)
orning dose was @ stered on Day 7 (Figure 1) e Despite BID dosing, steady-state plasma concentrations for AV-101 90 mg remained below the = / \\ 8= AV-10130mg (n=9)
e Due to its known tolerability profile, the predicted steady-state exposure data for multiple doses of oral imatinib were simulated steady-sq[’ate cor?centrations for oral imatinib 400 mg (Figure 4)9 S , \ AV-10110 mg (n = 8) PY CO u h | N an d h ead aCh e were th e Mo St fre ue nt
obtained using a population pharmacokinetics model and data for oral imatinib 400 mg from the SAD study A. B. % 1500 — ,, \\ g g q
8 , \ | | |
_ _ Imatinib N-desmethyl imatinib Figure 3. Concentration-time Profiles for (A) Imatinib and (B) N-desmethyl Imatinib : [ TEAES IN the MAD po rtion Of the Study wh |Ch
Figure 1. MAD Study Design and Schedule of Assessments Following MAD (Day 7) of Inhaled AV-101 or Simulated Oral Imatinib 400 mg at o ' ’
_ — —%- Oral imatinib Steady State T i g
Screening Admission Dose administration Discharge EOS/follow-up 10,000 . 10,000 - 400 rlng (:1 I= 8) y E m al n Iy OCCU rred at th e h Ig h eSt d Ose Of AV- 1 O 1
Day —29 to —1 Day 0 Days 1to 7 Day 8 Day9 Day 10 Day 14 . -4 AV-101 90 mg (n = 6) 8
] = AV-101 30 mg (n = 6) A. = 3
O O AN/ A\ O ! AV-101 10 mg (n = 6) Imatinib N-desmethyl imatinib =
1,000 = 1,000 = # AV-1013mg (n = 6) 5 o
e | | - Future Studies
Dosing,? safety,”® and pharmacokinetic® assessments E E imatinib 400 mg
i ZE\ ’_.g i i -+ AV-101 90 mg (n = 8)
= = | = AV-101 30 =9
* proasange S k) - Avoriomn-s To mitigat hing, future studies of AV-101 will
QI(VI PM i;l:l PM for pharmacokinetics 6 E —EI 1,000 _EI 1,000—: Time (hours) . O m I Ig a e CO u g I n g y u u re S u IeS 0 - WI
O Spirometry g e E’ ? : | |
s s 5 o 2 o = s N decrease the amount of dry powder inhaled with the
|GD () (CORC) S S = = Data are presented as mean + SD over 72 hours following administration on Day 7.
(&) (&) b hae .
© © I 1= (0] .
— . e e : : i 90-mg dose by 260% (ie, 2 capsules per dose vs
EQOS, end of study; MAD, multipl ding dose; SpO,, turation. e 100 e 100 — 0
aThe n?(r)]m%gsduosye of AV-’Irr(])l1 cl)? EI:(S:ZEZ vlvr;gs a?jsrﬁinisr’ieredo )V(\X?h?r:] ;g rl:”lrﬂl:c’igs of food, and the evening dose of AV-101 was administered approximately 12 hours later. c—:é_ 1 C—E_ 8 8 Safety a n d To I e ra bl I Ity g y ’ p p
bVital si (systoli d diastolic blood , heart rate, and irat te) and SpO, ded at ing, on Day 0, prior t dat1h ft h dose,
the morning of discharge on Day 10, and at the follow-up visiton Day 14. e o e PR R AR g g g g e In the SAD part of the study, the most common treatment-emergent AEs (TEAES) were dizziness O ca psSu les per dose)
°Laboratory tests (hematology, biochemistry, and urinalysis) were performed at screening; on Days 0 to 3, 7, and 8; and at the follow-up visit on Day 14. > D LLOQ = & © (A\/_101 n = 2: placebo. n = 1) and headache (AV_101 n= 3)
dSpirometry assessments (per American Thoracic Society guidelines) were performed at screening; on Day 0O; prior to dosing and at 20 minutes, 1 hour, and 4 hours after C_Cl Tg— ’ P ’ ’
th ingd D 1, 3, and 7; and at the follow- isit on Day 14. i
eB?orgdorsne:rrfpleoss\?vgrne t:lzl:n on Daanys 1 :rr:d ?pric?rE)Z\:]vdu:ﬁ\gflthznmoar%ing dose at 5, 20, and 40 minutes and at 1, 2, 4, 6, 9, and 12 hours. On Days 2 to 6, blood samples 8 10— 8 10— * Inthe MAD part of the StUdy’ the most common TEAEs Were. short PerIOdS of Cough (AV_1O1’ . .
for pharmacokinetic evaluation were taken prior to dosing only. Additional samples were taken at 24, 48, and 72 hours after the final dose (ie, Days 8, 9, and 10). 0.1 LLOQ = = n =7 [27%]) and headache (AV-101, n = 4 [15%]; Table 4), primarily in the 90-mg cohort o An O n g OI n g p h ase 2 b/p h ase 3 WI I I eva I u ate Wh eth e r

— All TEAEs were grade 1 or 2 in severity; all grade 2 TEAEs occurred in the MAD

Statistical Analysis 5 - - 90-mg cohort and resolved by the end of the study AV-101 delivers clinical benefit with an acceptable

e Descriptive statistics and derived parameters were calculated with the Phoenix WinNonlin® (Certera) toolkit R A oo T a a a : N : N — Although coughing was the most common TEAE, only 1 participant experienced grade 2 . . . ; :
coughing, and spirometry testing indicated that AV-101 inhalations did not negatively impact
e To assess dose proportionality, the natural log-transformed pharmacokinetic parameters for AV-101 were analyzed; _ _ vt 2 S as L Iunggfungtion at SO minut}és afte?dosing ? ymp Safety a nd t0|era bl I |ty prOfl Ie |n patlentS Wlth PAH
parameters were considered dose proportional if the 90% confidence interval for the slope coefficient included 1 Time (hours) Time (hours) Time (hours) Time (hours) o _ _ . _
o o _ _ _ — Only 1 participant discontinued due to an AE (vomiting), which occurred on Day 1 (N CTO5036 1 35)
e To compare log-transformed pharmacokinetic parameters for AV-101 versus oral imatinib, an analysis of variance with LLOQ, lower limit of quantification: SAD, single ascending dose: SD, standard deviation. MAD, multiple ascending dose; SD, standard deviation. . _ o , . .
a Tukey-Kramer’s post hoc test for multiple comparisons was performed; 2-sided significance was set to a = 0.05 Data are presented as mean +SD over 72 hours following administration on Day 1. Data are presented as mean +SD over 72 hours following administration on Day 7. * There were no clinically important changes in vital signs or hematology, clinical chemistry, and

urinalysis values
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