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Novel disease-modifying therapies that have been recently
developed or approved in transfusion-dependent B-thalassaemia
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Luspatercept is FDA and EU approved for adult patients with B-TDT



2 Il Luspatercept (N=224) Placebo (N=112)
C The NEW ENGLAND JOURNAL of MEDICINE
A Reduction in Transfusion Burden of 233% from Baseline
100- llogia
<
N ORIGINAL ARTICLE 901 Odds ratio, 5.69
80- (95% Cl, 3.46-9.35)
. . . 704 s
A Phase 3 Trial of Luspatercept in Patients _ |
. 3} . R 60 Odds ratio, 25.02
with Transfusion-Dependent 3-Thalassemia 2 5o (EEc xR
2 Odds ratio, 5.79 Odds ratio, 6.4 411
M.D. Cappellini, V. Viprakasit, A.T. Taher, P. Georgiev, K.H.M. Kuo, T. Coates, & 409 (95% gl,gggl-“w) (95% Cl, 2.27-18.26)
E. Voskaridou, H.-K. Liew, |. Pazgal-Kobrowski, G.L. Forni, S. Perrotta, A. Khelif, 30 S P<0.001 295
A. Lal, A. Kattamis, E. Vlachaki, R. Origa, Y. Aydinok, M. Bejaoui, P.J. Ho, i 214 19.6
L.-P. Chew, P.-C. Bee, S.-M. Lim, M.-Y. Lu, A. Tantiworawit, P. Ganeva,
L. Gercheva, F. Shah, E.J. Neufeld, A. Thompson, A. Laadem, J.K. Shetty, e - ':'55 ke N3.64 No1ss TS o :'73
: d g 5 = = = = - = .
i) Zou.J..Zhang, D. Miteva, T. Zlnger, P.G. Linde, M.L. Sh‘erman:‘_ gy g Any 12-Wk Interval Any 24.Wk Interval
O. Hermine, J. Porter, and A. Piga, for the BELIEVE Investigators* (primary end point)  (first key secondary end point)
N ENGL ) MED 382713 NEJM.ORG MARCH 26, 2020
B Reduction in Transfusion Burden of 250% from Baseline
100+
e NEW ENGLAND JOURNAL of MEDICINE ol
804
. . . 704
Phase 3 Trial of Luspatercept for Transfusion-Dependent B-Thalassemia
g 60 Odds ratio, 9.95
MULTINATIONAL, DOUBLE-BLIND, RANDOMIZED, CONTROLLED PHASE 3 TRIAL £ 5o (95% Cl, 4.44-22.33)
= 402
Luspatercept Luspatercept Placebo g 40 , _
P Odds ratio, 11.92 Odds ratio, 20.37
30- (95% O, 1.0320.11) (95% Cl, 1.65-86.29) (95% Cl, 2.86-144.94)
201 P-0.03 . 165
103
10 76 13 09 6.3 09
0 N=17 ME¥ NEVEN N=1 NPl N=7 NEEYE N=1
Wk 13-24 Wk 37-48 Any 12-Wk Interval Any 24-Wk Interval
(second key secondary (third key secondary
3 3 6 Subcutaneous injection end point) end point)
i 2 = > -
Patients 218 yr ofage N=224 every 21 days for 248 wk N=112 Figure 2. Percentage of Patients Who Had a Reduction in the Transfusion Burden of at Least 33% or at Least 50%
from Baseline.
233% Reductlon 1mn 21.40/0 4. 50/0 Reductions in the transfusion burden (defined as the total number of red-cell units transfused in a specified time
- interval) were assessed in the intention-to-treat population. Panel A shows the percentages of patients who had a
tranSﬁJSlon burden’ (48/224) (51112) reduction in the transfusion burden of at least 33% from baseline during weeks 13 through 24 (primary end point),
weeks 13-24 OR. 5.79: 95% CI. 2.24-14.97: P<0.001 during weeks 37 through 48 (first key secondary end point), and during any 12-week or 24-week interval. Panel B
a2 2= il ‘ shows the percentages of patients who had a reduction in the transfusion burden of at least 50% from baseline dur-
Transient bone pain, arthralgia, dizziness, hypertension, and ing weeks 13 through 24 (second key secondary end point), during weeks 37 through 48 (third key secondary end
I S - S o o P PO Ry res point), and during any 12-week or 24-week interval. A reduction of at least 2 red-cell units over the fixed and non-
1yperuricemia were more trequent with fuspatercept fixed 12-week intervals was also required for those end points. To control for multiple comparisons, key secondary
- - I——— o end points were evaluated in sequential order once the primary efficacy analysis had shown statistical significance.
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Luspatercept for Non-Transfusion Dependent B-thalassemia

BEYOND trial

Patients (%)

Randomized phase 2 trial

Adults with non-transfusion-dependent
B-thalassaemia or HbE/B-thalassaemia received:

¢ <5 RBC units within the 24 weeks before

randomization

* No RBC transfusion within 8 weeks before

randomization

* Hb <10 g/dL (planned N = 150)

Luspatercept 1 mg/kg® s.c. g21d

/' +BSC

Randomized 2:1

\ Placebo s.c. g21d
+ BSC

Primary endpoint

Proportion of patients with increase in mean Hb concentration of
2 1 g/dL in absence of RBC transfusion from Week 13 to 24 vs

baseline®

Secondary endpoint

Patient-reported B-thalassaemia symptoms (NTDT-PRO), functional
and health-related QoL (FACIT-F score, SF-36), physical activity
(6MWT); iron chelation therapy daily dose, LIC, serum ferritin; PK; AEs

W Luspatercept m Placebo

100 -

80 A

60 -

40 -

20 A

CRD (95% Cl)
77.1 (68.7-85.5)
p<0.0001

—

(0/49)

Overall

Significantly more patients
in the luspatercept group
than in the placebo group
(74/96 [77.1%] vs none)
had a mean hemoglobin
level increase of = 1.0 g/dL
from baseline over a
continuous 12-week
interval (weeks 13-24) in
the absence of RBC
transfusions.

O Luspatercept O Placebo

1

| R=-029

' P <2:2x10-1
1

1

1

Change from baseline in NTDT-PRO T\W domain score

Change from baseline ln\c?'o level (g/dL)

Taher AT, et al. Lancet Haematol 2022

The correlation analysis
showed that as
hemoglobin levels
increased, NTDT-PRO
T/W domain scores
decreased, suggesting
improvement in patient-
reported tiredness and
weakness (R =-0.29; P <
0.0001)



Studies ongoing

« Luspatercept in pediatric patients with transfusion-dependent 3-
thalassemia: design and eligibility criteria of a phase 2a study
evaluating safety and pharmacokinetics of luspatercept in children

* A Phase 2, Double-blind, Randomized, Placebo-controlled,
Multicenter Study to Determine the Efficacy and Safety of
Luspatercept for the Treatment of Anemia in Adults with Alpha (a)-

thalassemia

http://clinicaltrials.gov
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Mitapivat is a first-in-class, oral, small-molecule allosteric activator
of mutant and wild-type pyruvate kinase

Glucose
Mitapivat Mechanism of Action?:34 @
FBP
F1,6-B
Mitapivat t
activates both wild-type and mutant forms 1,9 DRG \
of RBC PK (PKR) enzymes in vitro, leading l 2 3.DPG
to increased production of ATP for RBCs ’
3-PG 'd
Pyruvate kinase 0 7 Phosphoenolpyruvate 9
catalyzes the final step of the glycolytic ADP Efficient generation of ATP
pathway; it is crucial for generating is essential for maintaining function of RBCs and
ATP and maintaining healthy RBCs integrity of cell membranes. Thalassemic RBCs
have increased demand for ATP but insufficient
Pyruvate T ATP production of ATP to meet that demand.

ATP, adenosine triphosphate; DPG, 2,3-diphosphoglycerate; FBP, fructose bisphosphate; FDA, US Food and Drug Administration; NTDT, non—transfusion dependent

thalassemia; PK, pyruvate kinase; PKR, protein kinase R; RBC, red blood cell.

1. Kung C, et al. Blood. 2017;130(11):1347-1356. 2. PYRUKYND. Package insert. ,Inc.; 2022. 3. Rab MAE, et al. Haematologica. 2021;106(1):238-

249. 4. Cappellini MD, et al. Blood Rev. 2018;32(4):300-311. MIT-ALL-0234 / November 2023



Mitapivat mechanisms in thalassemia

Pathophysiology Mechanism of Action

4 A . N
) . . Imbalanced
! Imbalanced Mltaprat a- to B-globin ratio
a- to B-globin ratio \ J - J
T e rworr A2
- 4 ~N
( : — ) Enhanced glycolysis Globin precipitates
Globin precipitates and M ATP and aggregates
and aggregates ~ - _

\ 4

Oxidative « Dysregulated iron
damage ) metabolism

T T

J
Oxidative — Dysregulated
damage iron metabolism

i Ineffective J
Hemolysis L
erythropoiesis
LI Anemia J Iron overload

erythropoiesis

L{ Anemia JJ [ Iron overload ]
MIT-IT-0006

ATP, adenosina trifosfato. Aug 2023

N




Patientswith  Patientswith  All patients
a-thalassaemia B-thalassaemia (N=20)
(n=5) (n=15)*
Sex
Female 4 (80%) 11 (73%) 15 (75%)
Male 1(20%) 4 (27%) 5(25%)
S f d fﬁ f i 1 I k' " Age, years 35 (35-37) 52 (35-57) 44 (35-56)
afety and efficacy of mitapivat, an oral pyruvate kinase R :
Crommark Race and ethnicity
activator, in adults with non-transfusion dependent Asian 51009 5(G3%)  10(50%)
. . White 0 4 (27%) 4 (20%)
a-thalassaemia or B-thalassaemia: an open-label, BlackorAfrican 0 L (7%) 1(5%)
. American 0 0 0
multicentre, phase 2 study Native tawaiian o o) L)
orother
Kevin H M Kuo, D Mark Layton, Ashutosh Lal, Hanny Al-Samkari, Joy Bhatia, Penelope A Kosinski, Bo Tong, Megan Lynch, Katrin Uhlig, Other 0 3 (20%) 3 (15%)
Elliott P Vichinsky Not reported 0 1(7%) 1(5%)
Baseline 8.37 8.50 8:43
] for eliaibil haemoglobin, g/dL  (7-57-8-80) (6-57-9-13) (6-78-8-98)
27 patients assessed for eligibility <85 g/L (85 g/dL) 3(60%) 7 (47%) 10 (50%)
=85g/L(8:5g/dL) 2 (40%) 8 (53%) 10 (50%)
— 7 excluded because they did not meet eligibility criteria Indirect bilirubin, 621 18.0 210
pmol/L (33-6-87-2) (14-5-23-0) (15-5-36:1)
v Previous splenectomy
20 given mitapivat Yes 0 2 (13%) 2 (10%)
No 5 (100%) 13 (87%) 18 (90%)
Previous chelation status
1discontinued treatment due to a Vi 1(20%) 2 (13%) 3 (15%)
treatment-emergent adverse event*
No 4 (80%) 13 (87%) 17 (85%)
v § LDH, IU/L 2630 2450 2490
19 completed 24-week core period (202-0-313-0) (175:0-380-0) (176-5-368-0)
Erythropoietin, IU/L 450 95:5 79:0
¢ 5 (29-0-79-0) (30.0-141.0)  (29-0-137-0)
20 included in full analysis set Reticulocyte, 10°/L 1960 86.0 145-8
20included in safety analysis D (180-0-3515)  (515-169.0)  (63-8-188.0)
Data are n (%) or median (IQR). LDH=lactate dehydrogenase. *Includes
two patients with haemoglobin E B-thalassemia.
Table 1: Patient demographics and baseline characteristics

Lancet 2022; 400: 493-501



Two Phase 3, global, randomized, controlled
trials of mitapivat in adults with a- or 3-thalassemia

(U ENERGIZE

g c A Key inclusion criteria
(o] Mltaplvat Primary endpoint: —
- 100 mg BID % of patients with mean Hb =) - 218 years
© increase of 21 g/dL from baseline -2 O © B-thalassemia + a-globin mutations, HbE
N ® 5 2 . . .
- E | — L L;" B-thalassemia, or a-thalassemia (HbH disease)
N o q:, 3 fe) Non-transfusion-dependent (< 5 RBC units
N o 24-week core period O X o during the 24-week period before randomization
c Placebo O 9 2 and no RBC transfusions < 8 weeks prior)
o BID Hb < 10.0 g/dL

(
.

(U ENERGIZE-T

~N
J

C Mitapivat Primary endpoint: , . e
9 ) mp BID 50% reduction in transfusion TJ c —~ 420 TP (T T
‘It-U' g burden in any 12-week rolling o 0 % « 218 years
- .N period S n 2 « B-thalassemia + a-globin mutations, HbE
Al & e ——— é d:J o) B-thalassemia, or a-thalassemia (HbH disease)
o : :
_g 48-week core period 8_ 'l>-<' . » Transfusion-dependent (6—20 RBQ units :
c Placebo O o3 transfused and < 6-week transfusion-free period
© BID during the 24-week period before randomization)
- J

BID = twice daily; Hb = hemoglobin; HbE = hemoglobin E; HbH = hemoglobin H; RBC = red blood cell.
ClinicalTrials.gov: ENERGIZE (NCT04770753); ClinicalTrials.gov: ENERGIZE-T (NCT04770779).



ENERGIZE T RESULTS

Mitapivat demonstrated a statistically significant Primary

reduction in transfusion burden vs placebo endpoint

40 -
Adjusted difference in TRR rate, % (95% Cl): 17.6 (8.0, 27.2)
oAl e g 2-sided p=0.0003
orAL AT 4 30.4% I
112.THALASSEMIA AND GLOBIN GENE REGULATION & 30 N o - Mltaplvat (N=1 71 )
S S ? = Placebo (N=87)
e M Vi Vs 13 PGy o . o MOV FRCRC Ao o z
2
®
5 20 -
=
3
2 12.6%
K
8 10 -
0 -
Transfusion reduction response (TRR) was defined as a 250% reduction in transfused RBC
units and a reduction of 22 units of transfused RBCs in any consecutive 12-week period
through Week 48 compared with baseline

Analysis conducted on Full Analysis Set. Baseline transfusion burden standardized to 12 weeks=total number of RBC units transfused during the 24-week period (168 days) before “reference date"x12/24, where “reference date" is the randomization date for
subjects randomized and not dosed or the start of study treatment for subjects randomized and dosed. Subjects withdrawn from the study before Week 12 (Day 85) are considered non-responders. Cl, confidence interval; RBC, red blood cell; TRR, transfusion
reduction response.




ENERGIZE — population NTDT

Patient flowchart: 194 patients were randomized in the

Screened: 235 patients assessed for eligibility
T | 41 did not meet eligibility
v | criteria at screening
Randomized: 194 patients randomized 2:1

130 allocated to mitapivat
129 received mitapivat?

64 allocated to placebo
63 received placebo?

7 discontinued mitapivat
3 withdrawals by patient
2 due to adverse events
1 pregnancy
1 classified as “Other”

1 discontinued placebo
1 withdrawal by patient

130 included in Full Analysis Set

. 64 included in Full Analysis Set
Analysis®: 129 included in Full Safety Set

63 included in Full Safety Set

a1 patient in each treatment arm was randomized but not dosed. bFull Analysis Set: Al patients randomized. Patients are classified according to the randomized treatment group. Full Safety Set:
All patients who received 21 dose of study treatment. If a patient randomized to placebo received 21 dose of mitapivat in the double-blind period, then the patient was classified to the mitapivat a M |ta P | ac
N= 130 N=64 2-sided p-value

Hb response,2 n (%) 55 (42.3) 1(1.6) p<0.0001
Mitapivat (N=130) Placebo (N=64)
3.0 -
3 Among responders? in the mitapivat
C arm, mean (SD) change from baseline
2o in average Hb concentration from
3 Week 12 to 24 = 1.56 (0.41) g/dL ) )
S a = a-thalassemia/HbH disease
H
2% + = Baseline Hb category:
E_ +.o SRR R e o . 9.1-10 g/dL
3 .“": x = Patient with missing
t 3 baseline or with no
g3 a assessments from Week 12
g 00 through Week 24
= o + 4+ 4+ 4 + - - + H
£ a aaaa CI aa CICI aa
; -1.0
ASH abstract 2025
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Iron chelation therapy: oral ferroportin inhib

A) Increased iron availability

Ineffective erythropoiesis

L L ¥4

o2 0.’.//‘ \\. ®

® 0, @
%0 Qg 0% 0.0 g® ®
0
. . . O‘ . . Fe+
. o0
hepcidin ®
‘erroportin *
L
+. .
Fe Fe+. . .
® 9 ®

Intracellular compartment

B) Restrictived iron availability

Table 1. Completed and ongoing studies.

itor

Trial Phase PoTp:‘lizfon Objectives s Status
Effective erythropoiesis Phase 2a, double-blind,
randomized, placebo-controlled,
parallel group, multicenter study
O Qe ooy oy, Ty
VITHAL e NTDT Tolerability and safety. NCT04364269 Completed
pharmacodynamics and 12 vears to
preliminary efficacy of multiple 65y
Fe* ,'/' doses of VIT-2763 in subjects with years
]
g non-transfusion-dependent
@ (=] B-thalassemia
@ ] The main purpose of this study
@ A :
° v is to evaluate the efficacy of
P Phase 2b multiple-dose, 3 multiple doses of VIT-2763 as )
vamifeport hePCIdm VIT-2763- double-blind, randomized, TDT measured by the reduction in NCT04938635 V\(Isl:rhiza?;n
b ‘ ‘ THAL-203 placebo-controlled, red blood cell (RBC) transfusion reasor?s)
parallel-group, multicenter trial burden from week 13 to
week 24, to identify the most
ferroporti efficacious and safe dose.
Fe- The purpose of this study is to
® (&) investigate the effect of
® Phase 2a, double-blind, VIT-2763 on markers of
. VIT-2763- randomized, placebo-controlled, hemolysis (breakdown in red
® Fe* @ SCIE)—202 efficacy, and safety study of SCD blood cells) in sickle cell disease NCT04817670 Ongoing
multiple doses of VIT-2763 in (SCD). The safety, tolerability
subjects with sickle cell disease and clinical beneficial effects of
il VIT-2763 for the treatment of
Intracellular compartment SCD are also explored.
Table 2. Summary of preclinical and clinical results for vamifeport.
Preclinical Results Clinical Results

L]
e  Reduced organ iron levels.

e  Reduced the level of reactive oxygen species (ROS).

e  Reduced the amount of early erythroid precursors
Thalassemia in the bone marrow and spleen, and increased the  ®
number of mature erythrocytes. e
e  Ameliorated hematological parameters. *
L]

Safety and tolerability (revealed no differences
between groups in adverse events rates
(vamifeport, QD = 66%, BID = 58%;

placebo, 75%)).

All AEs were mild or moderate intensity.

No deaths or serious AEs were reported.
Decreased serum iron concentrations.
Hematological markers do not report
significant changes.

Pilo, F.; Angelucci, E. J. Clin. Med.2024,13,5524. https:// doi.org/10.3390/jcm13185524



» Protocol P-SP420-THAL-01 An open-label, dose-escalation,
dose-finding, and proof-of-concept trial of SP-420 in subjects
with transfusion-dependent a- or (- thalassemia or low-risk
myelodysplastic syndromes EuU trial number 2023-507396-21-00



Next future....Combined therapy?

B-Thalassemia

Untreated + Luspatercept
Erythroblast Apoptosi { Erythroblast Apoptosis
rfn;;i: be/psgé’: * Improved Anemia tHb/RBCs

Iron Overload
Splenomegaly

)
S 6} eo?

®

s Inflammation Inflammation
+ Single Therapy + Combined Therapies

‘ TMPRSS6 ASO ) Luspatercept + TMPRSS6 ASO

” Erythroid TfR2 Deletion ” Luspatercept + Erythroid TfR2 Deletion
‘ {EPO {EPO

{ Erythroblast ROS & Apoptosis { Erythroblast ROS & Apoptosis
. ‘ Improved Anemia tHb/RBCs ‘ ‘ Improved Anemia ttHb/RBCs

‘ { Iron Overload { Iron Overload

' ’ ¢ Splenomegaly . " ’ + Splenomegaly

{ Inflammation ¥ Inflammation

Vinchi F. New partners for Luspatercept in B-thalassemia. Am J Hematol. 2024 Jul;99(7):1217-1219. doi: 10.1002/ajh.27362.
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EBMT

European Society
for Blood and Marrow Transplantation

EBMT Hemoglobinopathy Registry: TDT-SCD

Number of transplants (2000-2022) according to age

SCD DT

300

200

Number of transplant

100

125

02

2000

N =
s

2005 2010 2015 2020 2000 2005 2010 2015
Years of transplant

2020

EBMT, European Society for Blood and Marrow Transplantation; SCD, sickle cell disease; TDT, transfusion-dependent thalassemia.
Slide provided by Emanuele Angelucci from the EBMT Haemoglobinopathies Working Party data.



@EBMT Real world data

European Society
for Blood and Marrow Transplantation

EBMT Hemoglobinopathy Working Party
2891 TDT Patients: Donor and Outcome

Match MM Related UD 10/10 UD<10/10

Related
0S C91.8%) 88.3 % 85.3% 93.2%) 81.4%
PFS 83 % 79.5% 62.4% 85.7% 68 %
Rejection 8.8% 8.8% 22.9% 7.5% 13.4%
NRM 8.1% 11.6% 14.6% 6.7% 18.5%
Ac GVHD >2 6.6% 9,3% 3,1% 12,7% 14.2%
Cr GVHD 13.1% 15.9% 9.3% 15% 17.8%

There is a need to increase the pool of donors

Ac,acute'Cr,ch EBMT Eur p G pf r Blood a dM row Tra pl GVHD g raft- s-host dis: MM misma h MSD, ma h d sibling don . .
NRM, relapse mortality; OS, overall survival; PFS, progression-free surviv 1 TDT nsfus: d p d t B- hl emia; UD, unrelated don EBMT 2020 Analysis: Data provided by speaker.



Potential Methods for Permanently Modifying HSCs

for Long-Term Effect
* Gene Addition (using viral vectors)

* Adding a copy of B—globin (for example, Hba=n

YO
¥

* Fetal globin (a B-like anti-sickling globin) activation via

transcriptional regulation

* Genome Editing (using engineered / programmable

nucleases)

* Gene correction: fixing the mutation itself (HbS)

o

s

* Generating de novo mutations that result in Hereditary

Persistence of Fetal Hemoglobin (HPFH)

Gregory. ASH Educational Lecture. Dec 2017.




The NEW ENGLAND JOURNAL of MEDICINE

Betibeglogene Autotemcel Gene Therapy for Non—°/B° Genotype B-Thalassemia

OPEN-LABEL, PHASE 3 STUDY

Beti-cel gene therapy
23

(after myeloablation with busulfan)
Adult and pediatric patients with

. & -On @
. . ' HSPCs > i
transfusion-dependent B-thalassemia o’

HSPCs
Lentivirus
and a non—°/B° genotype

Transfusion independence 20 of 22 paﬁents

(median follow-up, 29.5 mo)

Average hemoglobin level during
transfusion independence 11.7 g’ dl (range, 9.5-12.8)

Median gene therapy—derived

adult hemoglobin level at 12 mo

8.7 gldl (ange, 5.2-10.6)

Beti-cel treatment resulted in transfusion independence in most patients.

F. Locatelli et al. 10.1056/NEJMoa2113206 Copyright © 2022 Massachusetts Medical Society




HGB-207: Stable total Hb and gene therapy-derived HbA™/Qin 10/11
patients with > 6 months follow-up

#Last Hb before

Hb Concentration (g/dL)

Median Hb in patients free from transfusions at last study visit (g/dL)

S = S
e N &

o N B 9 =

Total Hb

M6 (n=10) M9 (n=9) M12 (n=7) M18 (n=2)
11.9 11.6 12.4 12.3
Hb =9 g/dL
— Total Hb
—_— HbAT87Q

-~ Patient 2 Total Hb
-+ Patient 2 HbA™®"®

-...
1

6 9 12
Months post LentiGlobin infusion

15 18

Data as of June 16, 2019

27



Disease Symptoms Arise as

Haemoglobin (Hb) Switches From
Foetal to Adult'?

Hb Switching Timeline

e Various combinations of globin subunits Potential Onset of . -
generate different types of Hb, which are Symptoms in
expressed at different stages of life’ B-Thalassaemia
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» Shortly after birth, the predominant Hb
switches from HbF to HbA as levels of
y-globin decrease and [(3-globin increase? Age (Months)

This chart is for illustrative purposes only and is not representative of all people with
B-thalassaemia.

1. Kato GJ, et al. Nat Rev Dis Primers. 2018;4:18010.
2. Sankaran VG, et al. Cold Spring Harb Perspect Med. 2013;3(1):a011643.




Our approach disrupts the BCL11A erythroid enhancer

Reduced expression

— iR in erythroid lineage

of \°
— - - - -

Disruption of the erythroid enhancer region of BCL11A leads to re-expression of y-globin (HbF)




The information on this slide is about an investigational approach that is not approved by any Health Authority. Safety and efficacy have not been established.
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CLIMB THAL-111: Hb Fractionation After Exa-cel Infusion 14.6
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Months After Exa-cel Infusion
BL, baseline; exa-cel, exagamglogene autotemcel; Hb, haemoglobin; HbA, adult haemoglobin; HbA2, haemoglobin, alpha 2; HbE, haemoglobin E; HbF, foetal haemoglobin; Data cut from Februa ry 2022.

TDT, transfusion-dependent B-thalassaemia. Adapted from Locatelli F, et al.
Presented at the 27th Annual European
1. Locatelli F, et al. Oral presentation. Presented at the 27th Annual European Hematology Association; 12 June 2022 Hematology Association; 12 June 2022.

Hb Concentration (g/dL)
0]

Mean total Hb concentrations are shown directly above bars. 2Hb adducts and other variants.
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Clinically Meaningful Benefit and Consistent Efficacy Between

Adults and Adolescents in TDT

Participants
o1

o
3

Adults

Adolescents
%

*participants who achieved TI12; §participants who did not achieve TI112

RBC Transfusion

Volume Before
Screening
(mL/kg/Year)
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115
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131
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140
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48
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125
213

189
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306
213
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215
166
253
197
296
237
301
160
110
164
300
273
246

Total
24 Months Prior to Screening After Exa-cel Infusion Follow-up
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support or TDT disease management

m 60-day washout period after last
RBC transfusion

Time without RBC transfusions starting
from end of washout period to data cut

® RBC transfusion

F Locatelli Courtesy

exa-cel, exagamglogene autotemcel; RBC, red blood cell; TDT, transfusion dependent B-thalassemia; T112; proportion of participants transfusion independent for 212 consecutive months while maintaining a weighted average hemoglobin 29 g/dL.



Hurdles to the Adoption of Gene Therapy as a Curative
Option for Transfusion-Dependent Thalassemia

Isabelle Thuret, Annalisa Ruggeri ,*, Emanuele Angelucci, Christian Chabannon

Long term adverse events (insertional mutagenesis)
Pricing and additional costs

Production issues

COST — The wholesale acquisition cost
(WAC) of a single dose of gene therapy range
from $2.2 million to $2.8 million.

The Medical Letter May 13, 2024



MEDICINES CAN CURE DISEASES BUT ONLY
DOCTORS CAN CURE PATIENTS.

National

Buricrats neither ~ <Doctors’ Day

Celebrating




