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Improves histological measures of liver disease in adults with alpha-1 antitrypsin deficiency:
a randomized placebo-controlled phase 2 study
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Background

« Alpha-1 antitrypsin (AAT) deficiency is caused by mutations in the SERPINAL
gene leading to loss-of-function pulmonary disease and gain of-function liver

disease.l
9509 of severe cases are due to
homozygous substitution of a - /,” Lung: Loss of function toxicity
single amino acid, Glu342Lys = N
(Pi*ZZ genotype leading to ...’
production of Z-AAT).* %lk
*  Pi*ZZ homozygosity occurs /PN
in ~1 in 2500 to 3500 /| |uiver: Gain of function toxicity Misfolding of AAT leads to
Caucasians.'2 | \\i\ EtrrczetsesOtOXiV .X;/\‘J :x—.}i ) Kggyrsallzan?ré%no?m|sfolded
+  Athird of adults with Pi*ZZ (" W e
may have clinically significant 11 Y i
liver fibrosis.23 \[ O\ i
Liver cirrhosis

1. Strnad P, et al. N Engl J Med 2020;382:1443-55; 2. Alpha-1 Foundation: https://www.alphal.org/Alphal/wp- aa

o,
content/uploads/2019/09/HealthcareProvidersBrochure-1.pdf; 3. Clark VC, et al. J Hepatol 2018;69:1357—64. OO EASL CONGRESS
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https://www.alpha1.org/Alpha1/wp-content/uploads/2019/09/HealthcareProvidersBrochure-1.pdf

Accumulation of hepatotoxic Z-AAT protein causes liver
disease Iin alpha-1 antitrypsin deficiency (AATD)
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AAT, alpha-1 antitrypsin; ERAD, endoplasmic-reticulum-associated protein degradation; PASD, periodic acid Schiff plus diastase; UPR, unfolded a O
BOEASL CONCIESS
Vienna, Austria
21-24 Jun 2028 5

easlcongress.eu #EASLCongress



Fazirsiran (ARO-AAT) is an RNA interference therapeutic that inhibits
Z-AAT expression to allow clearance of polymers and globules and
Improvement in liver health
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AROAAT-2001 (SEQUOIA) study design

Open-label extension
Selected fazirsiran dose
Q12w

I I
52 160
i i i Interim) (Data
Paired biopsies (
‘ (fibrosis only) ‘ cut-off)

___________________________________________________________________________________________________________________________________________________________________________________________________________________

oo { y { { {

No i _
fibrosis J J i Follow-up to Week 64

_________________________________________________________________________________________________________________________________________________________________________________________

*Patients with fibrosis at screening will have a post-dose liver biopsy performed at Week 48. If a patient is beyond Week 48 at the time of
IRB/EC approval of Protocol v4.0, then the post-dose biopsy will occur at Week 72 or Week 96. a’a

EC, Ethics Committee; IRB, Institutional Review Board; Q12W, every 12 weeks 00 EASL CONGRESS
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Endpoints and analyses

Primary endpoint Statistics

« Serum Z-AAT levels at Week 16 « Primary efficacy analysis

* Mixed model repeated measures was used to
analyze the percent change of serum Z-AAT levels
from baseline to Week 16

Secondary endpoints
«  Liver Z-AAT levels

*  Serumliver enzyme levels « The difference in least-squares mean percent change
 METAVIR fibrosis stage* from baseline (with 95% confidence intervals) at

Week 16 was estimated between each pair of active

« Treatment-emergent AEs, SAEs
dose group and placebo

Other histological endpoints*

« Total PASD-positive globules (score 0-9)
« Portal inflammation (score 0-3)

* Interface hepatitis (score 0-3)

« Hepatocyte cell death (score 0-2)

»  Lobular inflammation (score 0-3)

*All histological endpoints were centrally read and adjudicated by three pathologists.
AE, adverse event; PASD, periodic acid Schiff plus diastase; SAE, serious adverse event EASL

Vienna, Austria
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Baseline characteristics

Placebo Fazirsiran 25 mg Fazirsiran 100 mg Fazirsiran 200 mg
(n =14) (n=9) (n =8) R

Mean age (SD), years 57 (9) 53 (18) 48 (12) 52 (9)
Min, Max 45, 72 20, 72 28, 64 37,64
Male, n (%) 9 (64%) 4 (44%) 2 (25%) 3 (33%)
Mean weight (SD), kg 94 (20) 84 (18) 87 (27) 81 (19)
Mean BMI (SD), kg/m? 29.9 (7.2) 26.8 (5.5) 30.1(8.1) 27.7 (6.8)
Fibrosis at screening (locally read)
No 5 (36%) 5 (56%) 3 (38%) 2 (22%)
Yes 9 (64%) 4 (44%) 5 (63%) 7 (78%)
Adjudicated fibrosis stage N =8/9 N =3/4 N =5/5 N = 6/7
(centrally read)
FO 1 (11%) 1 (25%) 0 (0%) 1 (14%)
F1 3 (33%) 0 (0%) 3 (60%) 3 (43%)
F2 5 (56%) 3 (75%) 1 (20%) 2 (29%)
F3 0 (0%) 0 (0%) 1 (20%) 1 (14%)
F4 0 (0%) 0 (0%) 0 (0%) 0 (0%)
Mean FEV, % predicted (SD) —
post broncrlmdilation <A (@5 =012 249 (@) 29 ()
On AAT augmentation therapy 4 (29%) 3 (33%) 0 (0%) 3 (33%)
AAT, alpha-1 antitrypsin; BMI, body mass index; FEV,, forced expiratory volume in 1 second; SD, standard deviation EASL
easlcongress.eu #EASLCongress g el 2028 9




Fazirsiran reduced serum Z-AAT concentration in a dose-dependent

manner (n = 40 to Week 16, n = 25 with fibrosis to Week 52)

60%

40% +

0%

Mean (SD) % change in
serum Z-AAT (pg/mL)

-100%

easlcongress.eu

—eo—Fazirsiran 25 mg

—e—Fazisiran 100 mg

—e—Fazisiran 200 mg

—eo—Placebo

20% T

-20% T

-40% +

-60% T

-80%

Primary endpoint: Week 48
Week 16 (N = 40) (n =25)
+50/0 /k
L { % [ +9%
I | \T
o2 -74%
-8504p* i -89%
_93%* '94%
4 8 12 16 20 24 28 32 36 40 44 48 52
/ / / A
Biopsy
Study visit (week) P r.-o
*p < 0.001 vs placebo ** Post-dose biopsies were collected at week 48, 72, or 96 ”o"b EASL (ONGRESS
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Fazirsiran significantly reduced liver Z-AAT
Median Liver Z-AAT (Q1, Q3) mm Placebo

)
|_\
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Bl Pooled Fazirsiran
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53.0 (+25.5%)

(o2 Ne)]
oo
1 1
1 I

N
o
1

2.2 (-93.9%)

Total Liver Z-AAT (nmol/g
N
<

0_
Baseline Postbaseline
Liver Z-AAT Fazirsiran 25 mg Fazirsiran 100 mg Fazirsiran 200 mg
Median (Q1, Q3) baseline, nmol/g 37.9 58.7 319.4 22.4
protein (28.5, 116.2) (41.8, 169.4) (24.2, 628.0) (18.7, 33.2)
Least-squares mean % difference -135% -116% -141%
(95% ClI) vs placebo at post-dose (-224%, -46%) (-212%, -20%) (-210%, -72.7%)
biopsy p = 0.0054 p =0.0203 p = 0.0004
ﬂaa
AAT, alpha-1 antitrypsin; Cl, confidence interval aOO EASL CONGRESS
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Fazirsiran consistently reduced hepatic globule burden

Screening
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Pooled fazirsiran
(n =16)

16/16 (100%)

Placebo
(n=9)

419 (44%)

PASD-positive globule
burden

> 1-point improvement*

No change

Median % change -3%

-68%

*A baseline minimum severity score of 0, as assessed by the central read, was ineligible for assessment of improvement.
**A baseline maximum severity score, as assessed by the central read, was ineligible for assessment of worsening.

easlcongress.eu #EASLCongress

0/16 (0%)
0/14 (0%)

1/9 (11%)

> 1-point worsening** 4/9 (44%)
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Fazirsiran treatment reduced histological signs of hepatic

inflammation
e ——— R
(n=9) (n = 16)
Portal inflammation (score 0-3) * Median serum liver
> 1-point improvement* 0/8 (0%) 5/12 (42%) enzymes
No change 5/9 (56%) 10/16 (63%) (ALT/AST/GGT) were
> 1-point worsening** 419 (44%) 1/15 (7%) within the normal
Interface hepatitis (score 0-3) range at baseline
> 1-point improvement* 0/8 (0%) 8/12 (67%) and remained stable
No change 719 (78%) 7116 (44%) throughout the
> 1-point worsening** 2/9 (22%) 1/15 (7%) study across all
Hepatocyte cell death (score 0-2) groups.
> 1-point improvement* 3/5 (60%) 7111 (64%)
No change 4/9 (44%) 7116 (44%)
> 1-point worsening** 2/9 (22%) 2/13 (15%)
Lobular inflammation (score 0-3)
> 1-point improvement* 2/9 (22%) 2/14 (14%)
No change 719 (78%) 12/16 (75%)
> 1-point worsening** 0/9 (0%) 2/16 (13%)
*A baseline minimum severity score of 0, as assessed by the central read, was ineligible for assessment of improvement. a"a
**A baseline maximum severity score, as assessed by the central read, was ineligible for assessment of worsening. OO EASL CONGRESS

Vienna, Austria
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Of fazirsiran-treated participants, 50% showed
iImprovements in liver fibrosis

Placebo Pooled fazirsiran
METAVIR fibrosis (n=9) (n =16)

> 1-point improvement* 3/8 (38%) 7/14 (50%)
No change 4/9 (44%) 5/16 (31%)
> 1-point worsening** 219 (22%) 4/16 (25%))

« Rate of improvement in fibrosis in the placebo group was almost double that expected
based on results from a large 3-year natural history study (38% vs 16%)

Natural history study* 16% 47%

AROAAT-2001 38% 44%

m Improvement ®No change Worsening

*Score of 0 by adjudication is ineligible for improvement.

**Score of 4 (fibrosis) by adjudication is ineligible for worsening. o
* Clark, V. C., Marek Ill, G., Liu Liu, X., Miao, G., Lou, X.-Y. and Brantly, M. 2021. Progression of fibrosis in alpha-1 antitrypsin deficiency: a a"o
prospective liver biopsy study. Abstract No. 35. Hepatology, 74(1), 25A. Oo EASL CONGRESS

Vienna, Austria
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Summary of safety and adverse events

Placebo Fazzérfn';an F?é'gs; g ! F%'gsr: g ! * No TEAE-related study drug

Subject Incidence, n (%) (n = 14) (h=9) (n = 8) (n=9) discontinuation, dose interruptions
TEAES 13(92.9%) 9 (100%) 8(100%) 9 (100%) or premature study withdrawals
TEAESs in 4 or more subjects » Two SAEs in the fazirsiran 200 mg

P 2 (14%) 0 (0%) 2 (25%) 6 (67%) group: bo.th infeptiye exac.er_bations

Headache e T - Y of bro_nchlectasus in 2 partlc_lpants

with history of pulmonary disease

Procedural pain 3 (21%) 1 (11%) 0 (0%) 4 (44%) who were receiving AATD

Arthralgia 3 (21%) 2 (22%) 2 (25%) 0 (0%) augmentation therapy

Diarrhea 2 (14%) 2 (22%) 1 (13%) 0 (0%) « SAEs in placebo group

Nausea 3 (21%) 1 (11%) 0 (0%) 1 (11%) + 1 patient with acute pancreatitis,

Back pain 0 (0%) 1 (11%) 1 (13%) 2 (22%) :Eiléﬁir;zna and staphylococcal wound

Pt 2 () L) L (=) Ui » 1 patient with decreased pulmonary
Treatment-related TEAEs 8 (57%) 2 (22%) 4 (50%) 4 (44%) function test and hypertensive crisis
Serious TEAEs 3 (21%) 0 (0%) 0 (0%) 2 (22%) who was on AAT augmentation

therapy

TEAEs leading to drug « 1 patient with presyncope

discontinuation, dose interruptions 0 (0%) 0 (0%) 0 (0%) 0 (0%)
or study withdrawal
TEAES causing deaths 0 (0%) 0 (0%) 0 (0%) 0 (0%)
AATD, alpha-1 antitrypsin deficiency; SAE, serious adverse event; TEAE, treatment-emergent adverse event EASL

Vienna, Austria
easlcongress.eu #EASLCongress 2028 15



FEV, remained stable over time across all groups
5.0
4.8 T ~0-Placebo (n =14) -e—Fazirsiran 25mg (n =9) -@—Fazisiran 100 mg (n =8) -@—Fazisiran 200 mg (n =9)
46 +
4.4 1
4.2 +
4.0 1
3.8 1+

3.6 1 T T
3.4 1

3.2 _

3.0 —
2.8

2.6 A
2.4 -
2.2 T+
2.0 +

Mean (SD) FEV, (L)

0 A é 1é 16 26 2# Zé 35 36 46 4A 4é Sé
i | { { { {

Study visit (week)
* Pulmonary function test results (FEV, and DLCO) for both fazirsiran and placebo

were stable over time with no apparent dose-dependent effects 2%
DLCO, diffusing capacity of the lungs for carbon monoxide; FEV,, forced expiratory volume in 1's; SD, standard deviation aOO EASL CONGRESS

Vienna, Austria
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« Fazirsiran reduced serum Z-AAT in a dose dependent manner and was well
tolerated

« Liver concentrations of Z-AAT were reduced compared to placebo at all dose
levels

« PASD-positive globule burden, portal inflammation, interface hepatitis, and
fibrosis were improved

 This is the second phase 2 study in which 50% of participants showed an
improvement in liver fibrosis?!

« Improvement in liver fibrosis at one year in the placebo group highlights
challenges with this end point in a small sample size

 These results are consistent with findings from an open-label, phase 2 study
(AROAAT-2002) and support further development of fazirsiran in larger phase 3
studies

1. Strnad P et al., Fazirsiran for liver disease associated with alphal-antitrypsin deficiency. N EnglJ Med 2022; 387:514-24. EASL

Vienna, Austria
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