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Evolution Hemophilia Therapy

Development of new therapies & Improvements of hemophilia
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Treatment Goals in Haemophilia

Provide optimal protection Allow long-term joint
to avoid bleeds and subclinical health and engagement
changes early on*? in physical activity>*

QoL: quality of life.
1. Srivastava et al. Haemophilia. 2020. 2. Manco-Johnson et al. J Thromb Haemost. 2017. 3. lorio et al. Haemophilia. 2017. 4. von Mackensen et al. Haemophilia. 2016.
5. Skinner et al. Haemophilia. 2020.
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CURRENT TREATMENTS IN HEMOPHILIA A AND B

Challenges and burden

Factor therapies (i.v. replacement therapies) Non-factor therapies (subcutaneous)

For haemophilia A and B: FVIIl and FIX concentrates For haemophilia A with and without inhibitors: emicizumab (factor Villa mimetic)

: o . . e : o o
restmentregiimen Prophylaxis aimed at preventing bleeds and subsequent arthropathy, Treatment regimen Emicizumab is a bispecific monoclonal antibody that mimics FVIII
) is the current standard of care for patients with severe haemophilia’# N
£ » intravenous £ ¢ subcutaneous A
f) injections | /\/ 2 4 p 2 f injections with 5
/ 4 with factor - /;I /I J/ & J/ / ' emicizumab ®
concentrate E 7 / / / =
[}]
%’ up to several 2 A
: ] T : o £3L4 L
, several times g limes per | S & & 2
& per month & month s | 2SS/ Ve A /
or week g =E,
£ ) N
o A i o \ =}
' & / Yoo For a lifetime ' for a lifetime E For a lifetime
‘ L for a lifetime — SHL Factor concentrates — EHL Factor concentrates ¢ =
K Trouah levels where patients Have longer half-life for less frequent
9 P injections® The above treatments still need regular administrations and additional on-demand

e at higher risk of bleedi
areiahguentl eeding factor concentrates in case of breakthrough bleeds or surgeryo11.

Other non-factor therapies for hemophilia A an B:
Rebalancing agents: anti-TFPI, AT siRNA

Some treatments shown may not be available in Singapore. Please speak with your healthcare
professional for local treatment information.

Ay C et al. Haemophilia. 2024 Jan;30(1):5-15. TFPI, tissue factor pathway inhibitor; AT, anti-thrombin 7



GENE THERAPY IN HEMOPHILIA — CURRENT STATUS

For haemophilia A and B without inhibitors: AAV-based gene therapy

With only one infusion, gene therapy may have advantages for the Approved gene therapy
treatment of patients with haemophilia by producing stable factor Vili products for haemophilia
and IX activity levels, providing better bleeding protection and
subsequent increased quality of life.

L

Haemophilia B: FDA approval
(Nov/22) and EC approval (Feb/23)
for etranacogene dezaparvovec
HEMGENIX® (CSL Behring)'#'

Other gene therapies are in various
Durability? stages of clinical development for
™ haemophilia A and B.

clotting factor levels

*The graphs are for illustrative purposes only. The efficacy and the durability of gene therapy for haemophilia A and B are shown in Capsule 4 and Capsule 6, respectively. C I 2
AAV, adeno-associated virus; EC, European Commission; EHL, extended half-life; FDA, Food and Drug Administration; FVIII, factor VIII; FIX, factor IX; SHL, standard half-life apsu e

Some treatments shown may not be available in Singapore. Please speak with your healthcare
professional for local treatment information.

Ay C et Ay C et al. Haemophilia. 2024 Jan;30(1):5-15.
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Why is haemophilia well suited for gene therapy?

M . . di Sinusoidal endothelial cells:
onogenic, recessive disease FVIII synthesis

Kupffer cell — 9 -
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Large ‘'normal range’ of affected

protein level

) C) ) C) C
Bleeding phenOtype iS respongive to a WWWW
wide range of factor levels 4
Hepatocytes:
FIX synthesis

Figure made at biorender.com.
9 Berntorp E, et al. Nat Rev Dis Primers. 2021 Jun 24.7:45. Perrin GQ, et al. Blood. 2019 Jan 31:133:407-414.



How Is gene therapy administered?

Currently, gene therapy can only be administered as a one-time treatment!

-

In vivo
Vector containing fully functional gene is directly
delivered into the body. There is no need for
conditioning treatment prior to administration.?

~

)~ (A~

-

Ex vivo
Vector containing fully functional gene is inserted

~

into cells taken from the patient, which are returned
to the patient after the use of conditioning agents.’

10 1. Muhuri M, et al. Mol Ther. 2022;30(4)1364-1380. 2. Anguela XM & High KA. Annu Rev Med. 2019;70:273-288.
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Principles of Gene Therapy for Haemophilia

(1) Vector-based (2) Non-integrating (episomal) (3) In-vivo

v B o e T T = P I B R i s By
i i b PO s A :
AAV viral vector manufacturing workflow ; i« One-time infusion The AAV transduction pathway
1.Specifically developed plasmid transduction /i i I CLP—Qus !
into manufacturing cells®"® L Packaging capacity is 4.7kb*
HEK293T (human) cells 2.Viral production by 5 e gI.Pr(()jtein secretion into
or sf9 (insect) cells??! manufacturing cells'®'® D5 DI D@ god'compartment
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Figure adapted from 2° |

1

formulation

(final product)® N s @ @

| | *Helper plasmid is only used in the HEK293T cells

recombinant AAV @ / \ X
4.Viral vector (rAAV) @ @ 3.Viral vector purification?2*

For haemophilia A, the approved gene therapy product drives endogenous
production of B-domain deleted FVIII. For haemophilia B, the approved
gene therapy product drives endogenous production of coagulation FIX
Padua (FIX R338L) variant, which has higher specific activity compared

to wild-type FIX?527.

TTVE

AAAV, adeno-associated virus; BDD, B-domain deleted; FVIII, factor VIII; FIX, factor IX; ITR, inverted terminal repeat; Isp, liver specific promoter; pA, polyadenylation signal; C I 3
sy apsule

Ay C et al. Haemophilia. 2024 Jan;30(1):5-15.



Haemophilia A and B molecular basis

Haemophilia A

F8 gene FVIII cDNA FVIII
~180 kb, 26 exons ~9 kb 280 kDa

Majority of defects caused by . W .

intron 22 inversions

Haemophilia B

F9 gene FIX cDNA FIX
~34 kb, 8 exons 15 kb 55 kDa

:D @ 1 '> HrHHH "> P
Majority of defects caused by [H

missense mutations

cDNA, complementary DNA; FIX, factor IX; FVIII, factor VIII.
12 Castaman G, Matino D. Haematologica. 2019; 104:1702-1709. Batty P, Lillicrap D. HemaSphere. 2021; 5:3(e540).



AAV vector gene therapy for haemophilia Aand B

ITR

ITR
[H Promoter TS PA
<&

Expression cassette is ~5 kb

Haemophilia A Haemophilia B

TR TR ITR ITR

-— Promoter F8 transgene PA -— Promoter FO transgene PA

- Often a natural but more active variant of
factor IX is used (Padua variant)

-

-
-

Al A2 B AS  Cl C2

B domain is deleted

AAV, adeno-associated virus; FIX, factor IX; FVIII, factor VIII; ITR, Inverted Terminal Repeat; pA, polyadenylation signal.
13 Castaman G, Matino D. Haematologica. 2019; 104:1702-1709. Batty P, Lillicrap D. HemaSphere. 2021; 5:3(e540). High KA, Anguela XM. Hum Mol Genet. 2016 Apr 1525(R1):R36-41.



Goals of Gene Therapy in Hemophilia

Transforming Disease Severity

Sustained, long-term endogenous factor expression after a single infusion

Effective control of bleeding episodes
Elimination of regular prophylactic replacement therapy

Significant improvement in quality of life

A Severit
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With factor therapy After gene therapy

Tim



HemoPHILIA GENE THERAPY — STUDY DESIGNS

Haemophilia A Haemophilia B
Valoctocogene roxaparvovec Etranacogene dezaparvovec
Phase lll clinical trial: GENEr8-1262’ Phase lll clinical trial: HOPE-B%%2°
© o
= 1 34 adult patients with severe haemophilia A 54 adult patients with moderate or moderately
= (FVIII <1 1U/dL) without FVIIl inhibitors. severe haemophilia B (FIX <2 IU/dL)
4 without FIX inhibitors.
-: =& Excluded patients with pre-existing AAVS5 NAbs. =-k Included patients with pre-existing AAV5 NAbs.
T - +
o | ; . :
5 Rollover population received FVIII prophylaxis Lead-in: FIX prophylaxis for 26 months.
for 26 months
Single infusion AAV5-hFVIII-SQ Single infusion AAV5-LP1-hFIXco Padua
(6x1072 gc/kg). (2x102 gc/kg).
Primary endpoint: change from baseline Primary endpoint: non-inferiority of ABR after
@ in FVIII activity after infusion. @ infusion versus lead-in period.

The information presented is for illustrative purposes only. As the data are derived from separate
clinical studies, direct comparisons should not be made.

26. Ozelo MC et al. N Engl J Med. 2022;386(11):1013-1025. 27. Mahlangu J et al. N Engl J Med. 2023;388(8):694-705.
28. Pipe SW et al. N Engl J Med. 2023;388(8):706-718. 29. Coppens M et al. 16th Annual Congress of European Associa€pon for Haemophilia and Allied

Disorders 2023, 7-10 February 2023, Manchester (PO156). Ay C et al. Haemophilia. 2024 Jan;30(1):5-15



HemoPHILIA GENE THERAPY — STuby RESULTS

Haemophilia A: Valoctocogene roxaparvovec Haemophilia B: Etranacogene dezaparvovec

Phase Il clinical trial: GENEr8-1 Phase Il clinical trial: HOPE-B
4007 Modified intention-to-treat 1255 g ine, N=

. QDum oo VBt S

® ﬁ‘fg& # Mean; — Median 100+ 4 Mean; — Median

3 3 ool g

= < g0 = 757

L > 604 <y

g = 50 ‘;

® i

= Z 201 =

E & 107 & 04 ——

&l . o ~
104 Weeks Baseline 26 52 78 104 Weeks

oy 77% Reduction @ 64% Reduction

g S | Y .

2 O O

g W 12 15

< 5.4

c

8 Baseline All post prophylaxis Lead-in period Months 7-24

= (24-month cut-off) post treatment

From the rollover population from the 270-902 study (n=112) From the full analysis population (n=54)

c

o 98% Reduction* 96% Reduction

a2

: n »

@ ___ P<0.001 ---..___ P<0.0001 The information presented is for illustrative purposes only. As the

8 data are derived from separate clinical studies, direct comparisons

x 3961 70 257339 9751 sl st e T,
Ozelo MCetal. N Engl J Med. ."; IU/kg/year IU/kg/year IU/year/participant IU/year/participant Pipe SW et al. N Engl I Med
2022; 386( 1 1) :1013-1025. 5 Baseline All post prophylaxis Lead-in period Months 19-24 i '
Mahl Jetal. N Enel J Med = (24-month cut-off) post treatment 2023;388(8):706-7 18.

ahla ngu etal. ng €d. E *From the rollover population from the 270-902 study (n=112) 0 ( ) . b
. . patients (0/52) returned to prophylaxis. Two patients

2023/388(8) :694-705. 6 patients (6/134) returned to prophylaxis did not discontinue prophylactic treatment

oge
AAVS, adeno-associated virus serotype 5; ABR, annualized bleeding rate; CSA, chromogenic substrate assay; gc, genome copies; NAbs, neutralizing antibodies; Ca ps u Ie 4 Ay c et a I . H a e m o p h I I I a . 2024 -l a n ; 30( 1) : 5' 1 5 .

OSA, one-stage assay




HeEMOPHILIA GENE THERAPY - SAFETY

AEs

Treatment related*
serious

i AEs

in serious

Haemophilia A

Valoctocogene roxaparvovec

Phase lll clinical trial: GENEr8-122’

I
3.7%

5 patients out of 134

Haemophilia B
Etranacogene dezaparvovec

Phase lll clinical trial: HOPE-B?%%°

0%

0 patients out of 54

(There were no patients who developed inhibitors to FVIII or FIX. >

Ll
!‘

1 salivary gland cancer
1 acute leukaemia 1 death

7
1 hepatocellular carcinoma
1 death

All malignancies (studied by molecular analysis) and deaths were considered not related to treatment.

The information presented is for illustrative purposes only. As the data are derived from separate
clinical studies, direct comparisons should not be made.

Ay C et al. Haemophilia. 2024 Jan;30(1):5-15.



HemoPHILIA GENE THERAPY - SAFETY

Haemophilia A: Valoctocogene roxaparvovec Haemophilia B: Etranacogene dezaparvovec
Phase Il clinical trial: GENEr8-1 Phase Il clinical trial: HOPE-B

)

AST increase Headache »
oo 29-1% | " i .14.8% | ’
Influenza-like
N
;:lsp‘iz 231% | l illness . 13.0% | '

Most common
treatment related AEs

7 pts
ALT increase ALT increase
bl 50.6% R 4 100ts I185% K (4
N ~ . ALT elevation may be associated with partial loss of transgene expression, which
‘\S can be managed with transient use of immunosuppressive treatments.

2 :

of all patients received of all patients received
glucocorticoids (106 / 134) 17% glucocorticoids (9 / 54)
(¢]

79%

In Dokumente und Dateinamen nach Text suchen

Mean treatment duration of 234.5+116 days Mean treatment duration of 81.4+28.6 days™
(range 22 to 551) (range 51 to 130)

Treatment related
ALT elevation

In both trials, no new safety signals developed up to 24-months.

-~

{ Patients should be monitored before and after gene therapy administration3°'31.]

The information presented is for illustrative purposes only. As the data are derived from separate
clinical studies, direct comparisons should not be made.

*The determination of whether an event was related to the study drug was made by the investigator. Capsule %y C et al' Haemoph 1 I 1a. 2024 Jan ’ 30( ] ): 5' I 5 .

AE, adverse event; ALT, alanine transaminase; AST, aspartate aminotransferase; pts, patients




HOPE B - Stuby DESIGN

Haemophilia B
Etranacogene dezaparvovec

Phase lll clinical trial: HOPE-B?%%°
54 adult patients with moderate or moderately
severe haemophilia B (FIX <2 IU/dL)
without FIX inhibitors.

=-K Included patients with pre-existing AAV5 NAbs.
o=

p Lead-in: FIX prophylaxis for 26 months.
Single infusion AAV5-LP1-hFIXco Padua
(2x102 gc/kg).

Primary endpoint: non-inferiority of ABR after
@ infusion versus lead-in period.

HOPE-B Clinical Trial Design:

A phase 3, open-label, single-dose, multicenter study of etranacogene dezaparvovec-drlb, a liver-directed recombinant AAV5 vector
expressing the Padua factor IX variant

Lead-in Period

Single IV do
Post-

se of etranacogene dezaparvovec-drlb 2x10" gc/kg*
treatment Follow-up Period* Long-term Follow-up Period®

Standard of Care Weekly Month Iy Twuce-YearIy
FIX Prophylaxis Visits Visits Visits

Months

Primary Efficacy Endpoint
(ABR Reduction in Months 7 to 18 Post-dose Compared to Lead-in)
TT T T T T T
01 12 26 1 15 B
| Weeks \ Years

Pipe SW et al. N EnglJ Med. 2026 Jan 29;394(5):463-474.



HOPE B Stupy — FINAL Resutts (5 YEARS)

Efficacy of Hemgenix®: Significant reduction of all types of bleeds

A Annualized Bleeding Rate (full analysis population) C Change in Annualized Bleeding Rates
Lead-in period M Months 7-60 No. of Participants
63% Reduction Subgroup (N=53) Rate Ratio (95% CI)

(95% Cl, :

w0 6 24-82) Age 1

1
‘§ 5 85% Reduction 78% Reduction :go A €0 i(S) A : g(z)z (g(l);_g?l’;)

—— ! .03-0.

@, 8 65% Reduction (3;%9@ (95% Cl, to <60 yr . ( )

R (95% Cl, -92) 64-87) Race !
Sg 3 12-87) White 40 —a : 0.19 (0.12-0.32)
g8, 2‘“1 201 Non-White or not specified 13 - 0.94 (0.18-4.87)

c 1
2 @ 1.52 1.521 Not Hispanic or Latino ethnic group 44 —— | 0.23 (0.10-0.54)

£ 1 0553 - A N
z 0.35 0.43 No target joint at screenin 44 —_— 0.30 (0.13-0.65
= ; e == it e ; ' ¢ )

0 G " : Neutralizing antibody titer status at baseline 1

All Bleeding Spontaneous Joint Traumatic K 1
Bleeding Bleeding Bleeding Negative 33 - ! 0.13 (0.08-0.21)
Positive 20 |—.——:—| 0.66 (0.19-2.26)
B Annualized Bleeding Rate over Time (full analysis population) HIV-negative status at baseline 50 —a— 1 0.23 (0.12-0.46)

T . 1

- 6 M All bleeding M Spontaneous bleeding Joint bleeding Traumatic bleeding Hepatitis B or C at screening i
£ |48 Yes 32 —_—— 0.38 (0.13-1.16)
E No 21 —a— 1 0.17 (0.11-0.29)
3 g_ 4 234501 Fibrosis test score category <9 kPa at baseline 53 —a— : 0.25 (0.13-0.47)

38 3 55 - Steatosis grade at baseline :
£8 I T 0ol 053 <s2 27 — | 0.18 (0.10-0.32)
FE s - G0t 045033 252 12 % 1.80 (0.35-9.29)
3 0.320: ﬁo_u 0.29 +7029 04 028 %4 016017 Missing data 14 D — ! 0.20 (0.10-0.38
: e i s I LI 0.08009 T 0.09°7° O issing . . . ( )

Lead-in period Year 1 Year 2 Year 3 Year 4 Year 5 0.1 1.0 138 10.0
(N=54) (N=54) (N=53) (N=51) (N=51)
Time on Study Months 7-60 Lead-in Period
Better Better

Pipe SW et al. N Engl J Med. 2026 Jan 29;394(5):463-474.



HemoPHILIA GENE THERAPY - SAFETY

350+

300+

250

200+

150+

100+

No. of Adverse Events

50+

Treatment-related adverse events
B Non-treatment-related adverse events

lLL[]JIu

7-12 13-18 19-24 25-30 31-36 37-42 43-48 49-54 55-60

Months since Etranacogene Dezaparvovec Infusion

Figure 3. Adverse Events during the 5-Year Follow-up Period (Safety Analysis

Population).

Shown is the number of adverse events, including those considered by the
investigators to be related to treatment (in gray) and unrelated to treat-
ment (in blue), that occurred in the safety population (54 participants) dur-
ing the 5-year follow-up period after the etranacogene dezaparvovec infu-
sion. Of the 91 treatment-related adverse events that occurred during the
first 6 months after gene therapy, 89 occurred during the first 3 months
and 2 occurred during months 4 through 6. The total number of adverse
events during months 0 through 6 were imputed with a cutoff date of June
1, 2020, which led to two events being mapped to the period of months 7
through 12 instead of months 0 through 6.

Table 1. Adverse Events (Safety Analysis Population).*
Months 0 through 6
after Gene Therapy
Event (N=54)
no. of participants
(%) no. of events
Any adverse event 53 (98) 307
Adverse events occurring in 5% of participants
Covid-19 NA NA
——) Fatigue 13 (24) 14
Arthralgia 13 (24) 18
Headache 13 (24) 23
) Nasopharyngitis 13 (24) 16
Hepatic steatosis NA NA
ALT Alanine aminotransferase increased 11 (20) 12
Pain in extremity NA NA
) Influenza-like illness 7 (13) 11
Blood creatine kinase increased 7 (13) 9
Aspartate aminotransferase increased 6 (11) 7
Cough 6 (11) 6
Oropharyngeal pain 6 (11) 6

Months 7 through 60
after Gene Therapy

(N=54)
no. of participants
(%)
53 (98)

18 (33)
5(9)
19 (35)
11 (20)
8 (15)
13 (24)%
NA
8 (15)
3 (6)
5(9)
5(9)
4(7)
NA

no. of events

605

20
6
36
12
10
13
NA

A U1 L1 A~O

NA

NO TRETEMENT-RELATED SERIOUS ADVERSE EVENT.

Pipe SW et al. N Engl J Med. 2026 Jan 29;394(5):463-474.




HOPE B Stupy — FINAL Resutts (5 YEARS)

EnDOGENOUS FAcTOR IX AcTiviTY AND FACTOR |X CATEGORIES

During months 7 through 60 after gene therapy:
0 51 participants (94%) discontinued and did not restart continuous factor IX prophylaxis.

s Proportions of participants in specific endogenous FIX categories at 5 years in the full analysis set
=" A [} . .« .
E SE ° . ° (A; N=54) and a box plot showing endogenous FIX activity (IU/dL) over 5 years
— ° . .
= 1004 R o o post-etranacogene dezaparvovec infusion (n=54).
2 © % o o , © ° ° o °
2 - o o ° o e o ks o 8 o © o
x ° 8 ° 4 (7%): missing/contaminated data
]
Y] . . Last available
g 504 x| I 20 to <100 1U/dL Reason for missing/contaminated uncontaminated FIX
'é . i activity (1U/dL)
g,, ] I 12 to <40 1U/dL Death at month 152 43.7
= A 8 Liver transplant at month 242 36.7
k C Y T T T T T T T T T T T T T T T T T T T T T T T T T T T
Baseline3 4 5 6 7 8 9 101112 4 5 6 7 & 9 10 11 12 18 24 30 36 42 48 54 60 I 5to<121U/dL Resumed FIX prophylaxis at month 29 4.2
Weeks Months | | Death at month 542 33.1
Time since Etranacogene Dezaparvovec Infusion Missing/contaminated \
data
No. of Participants | 2 (4%): lack of efficacy
with Data 54 43 49 51 47 46 48 46 44 46 51 48 45 51 47 45 51 50 50 50 50 50 49 48 50 47 47 48 - Lack of efficacy . Participant with the highest NAb titer (3212.3)
*  Participant who received ~10% of the planned dose

During the 5-year follow-up period, endogenous factor IX expression remained stable; at
5 years, the mean (£SD) factor IX activity level was 36.1+15.7 U per deciliter.

Pipe SW et al. N Engl J Med. 2026 Jan 29;394(5):463-474.



MEAN ANNUALIZED CONSUMPTION OF FIX REPLACEMENT THERAPY
(1U/YEAR)A IN THE FULL ANALYSIS SET (N=54)

>95% Factor IX Consumption

300,000
257,339
Mean difference Mean difference Mean difference Mean difference Mean difference Mean difference Mean difference
250,000 from lead-in: from lead-in: from lead-in: from lead-in: from lead-in: from lead-in: from lead-in:
—-248,881 |Uiyr —246,415 IU/yr —246,807 IUlyr —248,562 |Ulyr -245,484 IU/yr -250,638 IU/yr -249,159 IUlyr
E (95% Cl:® (95% CI:* (95% CI:® (95% CI:® (95% Cl:® (95% CI:° (95% CI:®
o= -291,212, —287,975, -287,553, -290,594 -286,236, -293,982, -292,166,
o s -206,549) -204,856) -206,061) -206,529) -204,731) -207,294) -206,153)
5 > 200,000
23
£z
c S
82 150,000
EE
5§
Eg
55 100,000
£
)
=
50,000
8,458 10,924 10,532 8,777 10,218 9,421 10,900
0 (| [  — [ [ = = |
Lead-in Months Months Year 1 Year 2 Year 3 Year 4 Year 5
Period 7-18 7-60 (N=54) (N=54) (n=53) (n=51) (n=51)
(N=54) (N=54) (N=54)

Time on study

agxcluding use for invasive procedures. °The 95% CI of the mean difference is shown. Please note that confidence interval widths have not been adjusted for multiplicity and may not be used in

place of hypothesis testing.

Cl, confidence interval; FIX, factor IX.

Pipe SW et al. N Engl J Med. 2026 Jan 29;394(5):463-474.



BLEEDING EVENTS FOR EACH PARTICIPANT DURING LEAD-IN AND AT 5 YEARS ACCORDING
1O FIX ACTIVITY IN THE RESPONDER ANALYSIS SET (N=52)

[ Baseline NAb-positive [ Baseline NAb-negative @ Treated bleed: spontaneous
® Treated bleed: traumatic ® Treated bleed: other O Systemic corticosteroids for transaminitis
A Death O Continuous prophylaxis ® Liver transplant

24

w
o
»
forh R ARG TG g d G F ey ey RNy PNy e PN e DN S G b

Endogenous FIX activity (IU/dL)* at month 60 or last available time before month 60 per participant

Lead-in period (months) Time post-etranacogene dezaparvovec infusion (months)

aAssessed by one-stage assay; PMost recent uncontaminated value. Please note that bleeding events within the first 21 days are not represented, per the predefined approach of the SAP.

FIX, factor IX; NAb, neutralizing antibody; SAP, statistical analysis plan.

Pipe SW et al. N Engl J Med. 2026 Jan 29;394(5):463-474.



IMPLEMENTATION OF GENE THERAPY IN CLINICAL PRACTICE

Hub and spoke models323°

Multidisciplinary approach

The patient journey in gene therapy gr
ﬁ for haemophilia is complex and "‘ Hebatolodict Q
A multifaceted. Care delivery models Haematologist ERa oYL SR
‘ may vary between regions and/or | Qrnacis
countries, and over time. \ /
25 ”
i, s by
mjaj=ialsl Administration of gene therapy ~>
00000 and management centre L / Patient \ a
== Nurse Psycho-social worker
HTC and/or HCCC
Close collaboration and
communication between
hub and spoke are required Gaining access to gene therapy for
haemophilia patients globally is a
key issue, according to the World
|.Il| |.I.| Federation of Hemophilia®’.
Implementing gene therapy for
haemophilia depends on contextual
A— — factors and costs.
HTC Spoke: HTC b & -
Referral and management centre T

-

»

38. Miesbach W et al. Haemophilia. 2021;27(6):967-973.

Ay C et al. Haemophilia. 2024 Jan;30(1):5-15. 39. Miesbach W et al. Haemophilia. 2022;28(3):e86-e88.



Conversations with patients

Eligibility assessment (product specific)

» Medical history and comorbidities assessment
+ Blood test (e.g. AAV NAb test and factor inhibitors)
and liver health

Initial discussion

+ Consider gene therapy

« Patient- or physician-driven

+ Basic education

GOAL: Establish a good general
understanding of gene therapy
for haemophilia

Jl

Infusion at the hub center

Shared decision making process

+ Detailed education on all treatment options

+ Discussing individual expectations

» Awareness of known and potential
unknown risks

Patient journey for gene therapy*’#
Informed decision

> S .-
The patient:

« arrives at a decision

« commits to follow-up
%

. Short-term follow-up
Intensive monitoring of: Long-term follow-up
- factor level increase ) Regular monitoring for safety and efficacy
« hepatotoxicity (ALT elevation) GOALS:
GOAL: Achieve best possible outcome « Learning more about gene therapy /
* Improving its management going forward /

PN

(28
-

1 year after the infusion

AAV NAbs, adeno-associated virus neutralizing antibodies; ALT, alanine transferase; HCCC, haemophilia comprehensive care centre; HTC, haemophilia treatment centre.

MEDICAL UNIVERSITY
OF VIENNA

Capsule 7

Active information about
new/future treatment options
and gene therapy in hemophilia
during regular visits

Patients need a lot of
information (also sometimes
their relatives)

Handing out written
information

Directing to dedicted online
sources for further information
(patient and scientific
organisations)

W

Ay C et al. Haemophilia. 2024 Jan;30(1):5-15.



Eligibility Assessment & Shared Decision Making Process

Patient journey for gene therapy*’#

> G -~

Initial discussion Eligibility assessment (product specific)
‘ - Consider gene therapy * Medical history and comorbidities assessment
1 + Blood test (e.g. AAV NADb test and factor inhibitors)
Py

« Reasons for decline or delay

< Eggf:"édﬂggzﬁc'a" anven and liver health
GOAL: Establish a good general
understanding of gene therapy Shared decision making process
for haemophilia * Detailed education on all treatment options
+ Discussing individual expectations
» Awareness of known and potential
unknown risks

« Written documentation of the
decision process

2

« Consent form

Jl

Infusion at the hub center Informed decision
The patient:
« arrives at a decision

« commits to follow-up
%

. Short-term follow-up

Intensive mor)itoring of: Long-term follow-up
- factor level increase ) Regular monitoring for safety and efficacy
« hepatotoxicity (ALT elevation) GOALS:
GOAL: Achieve best possible outcome « Learning more about gene therapy
€eeey - Improving its management going forward /
1 year after the infusion == ‘L
® o
am — %
“»

Capsule 7

AAV NAbs, adeno-associated virus neutralizing antibodies; ALT, alanine transferase; HCCC, haemophilia comprehensive care centre; HTC, haemophilia treatment centre.

@ MEDICAL UNIVERSITY
OF VIENNA Ay C et al. Haemophilia. 2024 Jan;30(1):5-15.




Take-Home Messages — Hemophilia Gene Therapy

Gene therapy for hemophilia works in real-world clinical practice

2

Hemophilia B [sustained FIX expression & discontinuation of prophylaxis are

achievable (individual

3

4

W

Implementation requires structured preparation & multidisciplinary collaboration

Safety is manageable with close monitoring & reactive steroid management

Hemophilia care is entering a new era:
Transformation from chronic management to long-term disease

MEDICAL UNIVERSITY
OF VIENNA




Thank you so much for your attention!

MEDICAL UNIVERSITY
OF VIENNA
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First experiences with using gene therapy

1n Vienna, Austria

Key learnings from patient and HTC perspectives

MEDIZINISCHE
UNIVERSITAT WIEN




,Prime Time" for Gene Therapy for Hemophilia B
in Austria

Osterreich

Heute (3 Wien 11° [G) Leser-Reporter Q Suchen C¢ Anmelden

Osterreich Sport Nachrichten Life Unterhaltung Community Gewinnen Mehr ~ Video Neueste

Neuartige Gentherapie
Neue Therapie fiir Bluterkrankheit am Wiener
AKH

Die Behandlung fiir Himophilie B muss nur einmal in Form einer intravendsen Infusion
durchgefiihrt werden und wirkt auf Jahre hinaus.

: AL Von Heute Life
mm Allgemeines Krankenhaus 09.04.2025, 13:47

@ IP?I?IIDVI%%II%%F{%VIEN S der Stadt Wien

SCAMPUS
MEDIZIN

Premiere fiir Gentherapie gegen Hamophilie ;

Erstmals in Osterreich ist an der MedUni Wien im AKH eine Gentherapie gegen Himophilie ,//‘I | 1
(Bluterkrankheit) eingesetzt worden. Der Vorteil dieser Methode liegt darin, dass nur einmal
eine Infusion verabreicht werden muss, um jahrelange Wirkung zu erzeugen.

Teilen ﬂ : Kommentare

13. April 2025, 10.35 Uhr Teilen =

Die intravendse Infusion wirkt gegen die schwere Form der Hamophilie
B. Diese ist eine erbliche Blutgerinnungsstoérung, bei der das Blut nicht
richtig gerinnt. Dies fiihrt dazu, dass Betroffene nach Verletzungen
langer bluten als gesunde Menschen. Sie kdnnen auch spontane

MEDIZINISCHE
UNIVERSITAT WIEN



Practical Experience

&
Real-world Observations

MEDICAL UNIVERSITY
OF VIENNA




Pre-infusion

Medical history

29-year-old with severe haemophilia B
(Studied Business Administration and Business Law;

works in an office)

FIX level: <1%

Treatment: FIX EHL
prophylaxis, 4000 IU once
weekly

Joint history: Pain in both ankle

joints (left > right) after prolonged

walking (bleeding? arthropathy?)

* Occasional use of celecoxib

* MRI: osteoarthritis of the
ankle joints (left > right)

» Stopped playing basketball

Bodyweight/height: most
recently 75 kg/194 cm

Liver status:
Liver/Abdomen Sonography
Fibroscan

* No signs of fibrosis or
steatohepatitis

ABR: Bleeding episodes
despite prophylaxis — ABR ~4
(however, no regular
documentation)

AAVS antibodies: <18.5
(lower limit of quantification)

J

Patient case provided by the expert. Individual patient experiences may vary.
AAV5, adeno-associated virus serotype 5; ABR, annualised bleeding rate; EHL, extended half-life; FIX, factor

IX; MRI, Magnetic Resonance Imaging.

-

-

\

Patient motivation:
Independence and freedom from
prophylaxis, better protection of

bleeds

J

Presented to the outpatient clinic in
Sept. 2024 due to interest in gene
therapy; received information and
counseling

Gene therapy with HEMGENIX®
recommended
(,Hemophilia Gene Therapy Board“)



Blood tests — Virology and chemistry

Klinische Chemie
Natrium 140 136 - 145 mmol/L
Geb. Datum : 21.12.19968 AN RGN TAOA R
Geschlecht : M Chlorid 104 98 - 107 mmol/L
. OEAICYBSO Kalzium 2.41 2.15-2.50 mmol/L
Auftrags-Nr. @ 7013346976 Anorganisches Phosphat 0.94 0.81-1.45 mmol/L
bnahmedatum LR
Erfassungsdatum : 11.09.2024 12:35 7013346976 Eisen 121 33-193 pg/dL
Kalzium - Phosphat -
A A
Klinische Angaben: schwere HB Pradukk a2 mmok2/L52
Kreatinin 0.80 0.70-1.20 mg/dL
Viroloaie Harnstoff - N 8.9 6-20 mg/dL
9 Akt. Auftrag Harnsédure 4.0 34-7.0 mg/dL
Erfassungsdatum 11.09.2024 21102022 08.07.2022 06.07.2022 07.04.2022 Ceaan B ' 0.0-1.2 mg/dL
Auftragsnummer 7013346976 7001774309 9015573415 9015558667 7006534764 amo'yseindex
EiweiB, gesamt 77.8 64 - 83 g/L
Albumin 50.5 35-52 g/L
S Cholinest 6.67 5.32-12.92 KUIL
Hepatitis: virale Antigene und virusspezifische Antikérper olinesterase - e =Es
CMIA Hepatitis-A-Virus 1gG § positiv positiv positiv Alkalische Phosphatase 68 40-130 UL
CMIA Hepatitis-A-Virus IgM § negativ negativ negativ ASAT (GOT) 21 <50 UiL
CMIA Hepatitis-B-Virus HBs Ag § negativ negativ negativ ALAT (GPT) 16 <50 u/L
CMIA Hepatitis-B-Virus HBs Ag quant.(IU/mL) § n.d. Gamma - GT 24 <60 UL
CMIA Hepatitis-B-Virus HBs Ak § positiv positiv positiv LDH 153 <250 UL
CMIA Hepatitis-B-Virus HBs Ak quant. (mlU/mL) § 365 401
CMIA Hepatitis-B-Virus HBc Ak § negativ negativ negativ STOF_FWECI_*SELDIAGNOSTIK
CMIA Hepatitis-B-Virus HBc IgM § n.d. Triglyceride 106 <150 mg/dL
CMIA Hepatitis-B-Virus HBe Ag § n.d. Cholesterin, gesamt 113 <200 mg/dL
CMIA Hepatitis-C-Virus Ak § negativ negativ negativ HDL - Cholesterin 65 > 55 mg/dL
CMIA Hepatitis-E-Virus IgG negativ Cholesterin/HDL Quotient 1.7 <4
CMIA Hepatitis-E-Virus IgM negativ
LDL - Cholesterin errechnet 26.80 Zielwert bei niedrigem Risiko < 116
HIV: virales Antigen und virusspezifische Antikérper mg/dL
CMIAHIV-1/2 Ag/Ak § negativ negativ negativ Zielwert bei maRig erhohtem Risiko < 100
mg/dL
Zielwert bei hohem Risiko < 70
mg/dL
Zielwert bei sehr hohem Risiko < 55
mg/dL
Immunologie
Patient case provided by the expert. Individual patient experiences may vary.
Laborbefund vom 11.09.2024 13:23 Seite 2 vo




Prof. Ay
Infusion L

Infusion: 01.04.2025

29-year-old with + Contact with pharmacists to prepare the therapy;
severe haemophilia B delivery of the therapy to the ward within 1 hour

e Continuous infusion over 1 hour

Medical history

* Regular monitoring of vital signs (blood pressure,
Bodyweight/height: most pulse rate, respiration rate, body temperature) and
recently 75 kg/194 cm Oxygen Saturation

FIX level: <1%

Liver status:
Liver/Abdomen Sonography . . .
Fibroscan *  Well tolerated (no infusion-related reactions)
« No signs of fibrosis or
steatohepatitis . . .
ABR: Bleeding episodes » Post-infusion observation for ~ 3 hours
despite prophylaxis — ABR ~4
(however, no regular

documentation) * Hospital discharge in the afternoon (with detailed
AAVS antibodies: <18.5 discharge letter and prescription for corticosteroid
(lower limit of quantification) a 0

and antipyretic)

Treatment: FIX EHL
prophylaxis, 4000 IU once

@
O
O
O

Joint history: Pain in both ankle

joints (left = right) after prolonged

walking (bleeding? arthropathy?)

* Occasional use of celecoxib

* MRI: osteoarthritis of the
ankle joints (left > right)

« Stopped playing basketball

Patient case provided by the expert. Individual patient experiences may vary.
AAV5, adeno-associated virus serotype 5; ABR, annualised bleeding rate; EHL, extended half-life; FIX, factor
IX; ICU, Intensive care unit; MRI, Magnetic Resonance Imaging.



Prof. Ay
Post-infusion follow-up - weekly for 12 weeks Infusion: 01.04.2025

Last prophylaxis: 03.04.2025

 After 7 days ,flu-like” symptoms (for 3 to 4 days)
— Symptoms improved after Metamizole

|11.09.2024 05.03.2025 31.03.2025

Parameter Einheit = 12:11  14:34  10:29
Faktor IX Aktivitit % 1 6 9
Faktor IX Aktivitdt (chromogen) % } 42 36
No bleeds!
_ - On 3/April, patient again No need of pain Kkiller (celecoxib) since gene
Last FIX prophylaxis on performed FIX prophylaxis therapy!
26/March at 8:00 pm for the last time because of Started regular sport activities (gym and
_concerns®. playing basketball)!
* Prophylaxis then
terminated.

Patient case provided by the expert. Individual patient experiences may vary.
FIX, factor IX. BUSINESS
11



Prof. Ay
Post-infusion follow-up — transaminases

Start Aprednislone Stop Aprednislone Watch & Wait

l l l

11.09.2024 05.03.2025 31.03.2025 01.04.2025 08.04.2025 14.04.2025 22.04.2025 29.04.2025 06.05.2025 13.05.2025 20.05.2025 27.05.2025 03.06.2025

Parameter Einheit 12:11 14:34 10:13 10:25 12:59 11:29 10:56 11:13 11:17 11:40 11:40 11:16 11:06
ASAT (GOT) U/L 21 16 24 21 20 39 12 14 16 20 23 35 39
ALAT (GPT) u/L 16 20 25 25 18 73 25 21 20 24 32 44 42

________________________________________________________

ASAT (GOT) reference range: <50 U/L
ALAT/GPT reference range: <50 U/L

Patient case provided by the expert. Individual patient experiences may vary.
ALAT, alanine aminotransferase; ASAT, aspartate aminotransferase; GOT, Glutamate Oxaloacetate
Transaminase; GPT, Glutamate Pyruvate Transaminase.



Prof. Ay
Post-infusion follow-up — 2nd Phase

* FIX Activity levels during follow-up

Referenzbereich Einheit
Abnahme (It. Beleg) 17.07.25 01.10.25
11:40 11:10

Erfassung(Labor) 17.06.25 | 24.06.25 | 10.07.25 | 17.07.25 | 24.07.25 | 20.08.25 | 01.10.25

1:11 10:59 11:08 12:15 11:40 11:37 12:15
Auftraasnummer 1219566916 | 1219569935 | 1219569326 | 1219568800 | 1224236181 | 1224236594 | 1224238008
Gerinnung - Einzelfaktoren
Faktor IX Aktivitat # 128 1 30 129 131 136 134 131 60 - 140 %
Faktor IX Aktivitat (chromogen) # 1 26 120 125 119 125 122 129 70-130 %

9-Month Follow-Up

No bleeds!

12-Month Follow-Up

Patient case provided by the expert. Individual patient experiences may vary.
FIX, factor IX.



Prof. Ay
Post-infusion follow-up — 2nd Phase

 Transaminases during follow-up

Re-start Aprednislone for 1 month 9-Month 12-Month
l Follow-Up | | Follow-Up

Abnahme (It. Beleg) 10.06.25 17.07.25 01.10.25
10:40 11:40 11:10
Erfassung(Labor) 10.06.25 | 17.06.25 | 24.06.25 | 24.06.25 | 10.07.25 | 10.07.25 | 17.07.25 20.08.25 | 01.10.25
11:04 1:11 [*110:59 10:59 11:08 11:08 12:15 [*]11:37 12:15
Auftragsnummer 1225185390 | 1222900271 | 1225052076 | 1220735699 | 1225051239 | 1224557178 | 1225050964 || 1224743533 | 1222341186
ASAT (GOT) 47 37 36 32 18 21 26 <50 u/L 20 29
ALAT (GPT) 152 153 48 163 35 25 36 <50 u/iL 24 46

Patient case provided by the expert. Individual patient experiences may vary.
ALAT, alanine aminotransferase; ASAT, aspartate aminotransferase; FIX, factor IX; GOT, Glutamate
Oxaloacetate Transaminase; GPT, Glutamate Pyruvate Transaminase.




Patient E.L., born 1991

« moderate hemophilia B (F IX <2%), severe bleeding

phenotype, signes of arthropathy in the ankles

Patient motivation: Independence and freedom from prophylaxis

AAV-5 NADb test positive (43.3)
« Nab titer below the recommended cut-off (<678)

Received Hemgenix® on 04/SEP/2025

No ALT elevation - no steroids needed

Faktor IX (after 3 months): 31%

(after 6 months): 25%
(after 9 months): 37%

MEDICAL UNIVERSITY
OF VIENNA

Hub and spoke models323°

The patient journey in gene therapy
0 for haemophilia is complex and

~ multifaceted. Care delivery models
’ may vary between regions and/or
countries, and over time.

Administration of gene therapy
. and management centre

HTC and/or HCCC
Close collaboration and
communication between
hub and spoke are required

III |-
r_D
>
>
QL

Pa——=
HTC Spoke: HTC

Referral and management centre

Graz Linz




Short-term and long-term follow-up of patients is needed to determine long term efficacy and safety of

gene therapy for haemophilia.

Immunogenicity to the AAV vectors

Hepatotoxicity
Genotoxicity possibly leading
to cancer
Identified risks353¢
Infusion reactions Potential risks®* itromboerbollsm

(unknown)

Germline and horizontal

Patients with profiles eligible for gene transmission

therapy for haemophilia are
currently limited?®’.

Development of FVIII and FIX inhibitors

AAV, adeno-associated virus; NAb, neutralizing antibody

Capsule 6

MEDICAL UNIVERSITY
OF VIENNA




PARTICIPANT DISPOSITION IN HOPE-B

Etranacogene
dezaparvovec treatment
(N=54)
Participants
Received ~10% of dose but continued on study; did not complete month 60 assessments? {(n=1) {n)
Completed the study 50
>6-month ; Died before study 2
Screening = leadin Year 1 Year 2 Year 3 Year 4 completion
Withdrew consent for 1
efficacy assessments
PO Died due to Withdrew Resumed FIX prophylaxis Died due to Liver transplant 1
non-treatment- consent for at 29 months post-gene non-treatment-related
(n=75) related efficacy therapy (n=1) cardiac amyloidosis at
E"te"fd cardiogenic assessments at day 1656 (n=1)
lead-in shock at day 464 day 735%{n=1)
(n=67) (n=1)
Discontinued
before treatment
(n=13)

Liver transplant at day
851 and not included in
further efficacy
assessments®(n=1)

30ne participant received approximately 10% of the planned dose after prematurely discontinuing the infusion due to a treatment-emergent adverse event of hypersensitivity. This participant
continued on study and attended the month 60 visit but did not complete all study assessments and was reported to have not completed the study in the clinical database. However, the

sponsor considered this participant to have completed the study despite the missing assessments because he did not withdraw consent.

bThis participant had the highest neutralizing antibody titer of 3212.3 at baseline and did not respond to treatment. He withdrew consent for efficacy assessments immediately after the month

24 assessment but consented to continued safety follow-up through review of medical records.

All malignancies (studied by molecular analysis) and deaths were considered not
related to treatment.



