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Lung: Loss of function toxicity

Less circulating AAT —»
Proteolytic lung damage

Lung emphysema

Liver: Gain of function toxicity
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Liver fibrosis
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Misfolding of AAT leads to

'®.) Accumulation of misfolded
AAT in hepatocytes

Liver cirrhosis

European
AATD liver
study group

Strnad et al., NEJM 2020



Pi*ZZ

Pi*SZ

Pi*MZ

Occurence of liver fibrosis (%)

Proportion on liver transplantations (%)

@ European
AATD liver
study group

Strnad et al., Gut 2019; Hamesch....
Strnad, Gastroenterology 2019;
Klmpers... Strnad, J Hepatol 2019;
Schneider.... Strnad, Gastroenterology
2020, 2021; Fromme... Strnad Gut 2021
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severe pediatric
liver disease

severe cholestasis

0-2%

» liver transplantation

S \ significant

~ liverfibrosis
1-10%
ﬁ

end-stage
liver disease

asymptomatic at age 18

no significant
liver disease
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Healthy liver Liver fibrosis Liver cirrhosis
(stage 4 fibrosis)

. . . Iahra |

-10-50 years



Healthy liver Liver fibrosis Liver cirrhosis
(stage 4 fibrosis)

-10-50 years
f.lglver. Liver
10TOSIS synthesis

Liver function
tests
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Half-life
AST=GOT <1d
ALT=GPT ~2d
- ceT 7100

Sensitive, but not specific (drugs, viral infections, alcohol etc.)

Sy Luropean

AATD liver
study group
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p<0'°:0;m Haufigkeit ~1:2000 ~1:500 ~1:50
p=0 ; ’ 4
pe00007 : : AST2ULN  15% 5% 5%

ALT2ULN 11% 9% 7%

}
L

Elevated liver function
tests should be examined!

MM MZ SS Sz 2z MM MZ SS Sz 2z

Fromme et al. Gut 2022



Liver biopsy
Gold standard

MR Elastography

Ultrasound

Transient Elastography
Shear wave
ARFI

Ty e
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A

European
AATD liver
study group

Serum markers

Liver enzymes
APRI40, Fib4
HepaScore, ELF test

Fromme et al. Gut 2022
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Odds ratio

Control (MM) Cases (ZZ)

F=2 (moderate) 27.1 kPa 22%
F23 (severe) 210.0kPa  12%
F=4 (cirrhosis) 213.0 kPa 5%

Hamesch et al., Gastro 2019; Fromme et al. Gut 2022



21 international centers

l

Pi*ZZ adults with longitudinal follow-up
n=704

Endpoints

v

Mortality

37/704 (5.3%)

Liver-related

Decompensated liver
cirrhosis, LTX,
liver-related death

38/704 (5.4%)

Lung-related

LuTX,
lung-related death

37/704 (5.2%)

> Luropean
AATD liver

study group
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LSM (kPa) Follow-up leer-re!ated Endpoints/100 FU
years endpoints years
7.1-10 391.0
10.1-14.9 206.2

APRI (units) . Follow-up Liver-related Endpoints/100 FU ‘@“
years endpoints years % i
\
_-_—— N
0.5 —0.99 471.6 |

_-___ -



Proportion
of Pi*ZZ
subjects (%)

Probability of hepatic endpoint
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Referral from general Known family history or
practitioners, pulmonologists, geno/phenotype testing
or other specialists results indicating AATD
A I’
\‘ ’l

Hepatologist or Gastroenterologist for hepatological evaluation™ to establish
the diagnosis of AATD-LD, patient and family education, and to stage disease
and plan monitoring

l

Liver stiffness measure evaluated by VCTE

i / 1 N

Ly - VCTE < 8kPa VCTE 2 8kPa- VCTE 2 13kPa or clear biochemical or
R:;Ysa I;::;n * ‘ 13kPa imaging or histological signs of advanced
- l liver disease
.-~ Consider additional NITs** l No Increased vigilance and
Re-evaluation (MRE, ELF) or liver biopsy ~ MELD score >15 frequency of monitoring and
in1-2years “"""" if discordant results from 2 or Child-Pugh management of cirrhosis

or more NITs score BlorC
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study group
ALD-
related Fibrosis 0 Adults
cirrhosis and - Children
a cirrhosis
NAFLD-
related

cirrhosis
CFLD

biliary  disease  CFLD
atresia  modifier

OR=? OR-5

Hepatic

decompensation in

patients with baseline
compensated

cirrhosis Gallstone

disease

Liver transplant
or Liver related
death

Alphal-Studienzentrum




Lung: Loss of function toxicity

Less circulating AAT —»
Proteolytic lung damage

Lung emphysema

Liver: Gain of function toxicity
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Misfolding of AAT leads to

'®.) Accumulation of misfolded
AAT in hepatocytes

Liver cirrhosis

European
AATD liver
study group

Strnad et al., NEJM 2020
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Gene editing @ RNA interference/ @ Folding correctors
editing

e CRISPR:- * VX-634, VX-864

NTLA-2003 siRNA: (Vertex)

(Intellia) » Fazirsiran (Arrowhead/ * BMN 349 (Biomarin)
¢ Adenine base Takeda

editing: + Belcesiran (Novo %

BEAM-302 Nordisk)

(Beam RNA editing: :

therapeutics) e« WVE-006 (Wave/GSK)

Chaperones

Q!; .

ﬂj % o
i

.-'".f
Endoplasmatic Membrane

reticulum

Nucleus
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Mean (5D} % Change in

Serum Z-AAT pa'ml

Serum Z-AAT
0% §
J‘ —a—Fazirgiran 200 mg Cohort 1 (N=4)
20% —s—Fazisiran 200 mg Cohort 2 (N=8)
—o—Fazigiran 100 mg Cohort 1b (N=4)
-40% T
-60% T
-G0% T
-100% } } t t + }

i i i i i Il i
4 & 12 16 20 24 25 32 36 40 44 43
i 4 { { {

Study Visit (Week)

& European
AATD liver
study group

Intra-hepatic Z-AAT

Absolute A: -52.0+31.6 nmol/g; P=0.0001
Relative A: -84.6+8.97%

200

2
]

100 =

=
]

Total Liver Z-AAT (nmol/g)
[=]
[ |

&

E:_ BIL pnsItBL pns:BL
61.25 + 36.39 nmolig 9.24 + 9.57 nmollg

Two patients in Cohort 2 had insufficient liver biopsy samples for LC-
MSMS analysis.

aaaaaaaaaa

Z-AAT = alpha-1 antitrypsin Z-mutant protein



Mean (SD) ALT
Concentration (L)

ALT
160 —e—Fazirsiran 200 mg Cohort 1 (N=4)
140 11 | —e—Fazirsiran 200 mg Cohort 2 (N=8)
120 + —s—Fazirsiran 100 mg Cohort 1b (N=4)

4
/i 4 { { { {

Study Visit (Week)

Mean reduction in liver stiffness (WVCTE)
o Cohort 1: -18% at Week 24
o Cohort 2: -15% at Week 48
o Cohort 10 -2% at Week 24

@ European
@ AATD liver
study group

GGT

Mean (50) GGT
Concentration (U/1)

! L !
& 12 18 20 24 23 32 36 40 44 43 52 56

L L !
12 16 20 24 25 32 36 40 44 48 52 356

{ { £
Study Visit (Week)

Mean reduction in serum Pro-C3

Cohort 1: -36% at Week 28; -39% at Week 32
Cohort 2: -21% at Week 28; -17% at Week 32
Cohort 1b: +5% at last observation at Week 28
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* European

2 .
s AATD liver
study group
—e—Fazirsiran 200 mg (N=12) Fazirsiran 100 mg (N=4) Total (N=16)
0 12 16 20 24 28 32 36 40 44 48 52 56

* No worsening of lung function

Strnad et al., NEJM 2022
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Fazirsiran
: _ : Fazirsiran Fazirsiran 200 mg PBO . Mo TEAE-related STLII:j‘,-’ ﬂrug
e e ) 25 ma (v=a) L ta0ma (=0) (N=3) IN=14) disconfinuation, dose interruptions,
Treatment-emergent AEs (TEAEs) 9 (100%) 8 (100%) 9 (100%) 13 (32.9%) or premature study withdrawals
TEAEs in 4 or more subjects «  2subjects with 2 TESAEs reported in
covIDig 0 (0%) 2 (25%) 6 (B7%) 2 (14%) the 200 mg cohort
— Both were infective exacerbations of
Headache 4 (44%) 1{13%) 2 (22%) 3 {21%) bronchiectasis [both with histary of
Procedural pain 1 (11%) 0 (0%) 4 (44%) 3(21%) multipde pulmonary infections)
Diarrhoaa 1 {11%) 1{13%) 0 {0%) 2 {14%) - One subject reported Influenza, Staph
wound infection, and Acute pancreatitis
T 1(11%) 0(0%) 1{11%) 3 21%) - One subject reported PFT decreased and
Back pain 1(11%) 1{13%) 2 (Z2%) 0 (0%) Hypertansive crisis
Faﬁ'g.lﬂ 1 {11_?-.3 1 {13%} ﬂ m:l 2 {14%} - Ur'l-_! ELItJiE'C" IEI':IQ'TE'E PIE‘S-'.I'“C'E'F’D
Treatment-related TEAEs 2 (22%) 4 (50%) 3(33%) 8 (57%)
Serious TEAEs 0 (0%) 0 (0%) 2 (22%) 3 (21%)
TEAESs leading to
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%)



Australia
Austria
Belgium
Brazil
Canada
France
Germany
Italy
Poland
Portugal
Spain
Switzerland
UK

us

@ European
# AATD liver
study group

For the full list of participating sites please visit the Redwood website:
https://redwoodclinicaltrial.com/hcp-participating-research-sites#hcp-
full-list

The
Redwood About The Redwood Study Eligibility Criteria Refer a Patient
Study
T T 1 kW ! u
Y
}
} 1

DO YOU HAVE A PATIENT
WITH AATD-ASSOCIATED
LIVER DISEASE?



https://redwoodclinicaltrial.com/hcp-participating-research-sites#hcp-full-list
https://redwoodclinicaltrial.com/hcp-participating-research-sites#hcp-full-list
https://redwoodclinicaltrial.com/hcp
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M
Pi*ZZ = 0
N\ \
N ‘
Pi*SZ 2
Pi*MZ
Ultrasound Serum markers

Transient Elastography ~ Liver enzymes
Shear wave APRI40, Fib4

2 alphal@ukaachen.de

:I L f,‘ liver disease in alpha-1

Diabetes mellitus Obesity, Male sex Age =50 years
Metabolic syndrome

Proportion on liver transplantations (%)

Occurence of liver fibrosis (%)

antitrypsin deficiency
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