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Red cells are blood cells which travel around the
body in the blood stream

They are filled with proteins called haemoglobin
which carry the oxygen

Haemoglobin is made by the two genes which

are inherited - one from each parent
Most people have the same kind of haemoglobin
- HbA.
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SICKLE CELL ANAEMIA

WHY DO CELLS SICKLE?




TEM CELLS ARE

PR O ARROW -

THESE MAKE RED RED CELLS ARE CELLS BECOME

CELLS, WHITE CELLS MADE - FILLED SICKLE SHAPED
AND PLATELETS WITH SICKLE WITHIN10 DAYS

HAEMOGLOBIN
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WHAT DO SICKLED CELLS
DO IN THE BODY?

VESSEL BLOCKAGES CELL BREAKDOWN
Sickle cells block small Sickle cells are destroyed
vessels, causing severe pain quickly by the body as it
and background organ recognises them as abnormal.
e, South West damage

,-:::-:-:-, Haemoglobinopathy
%ose Coordinating Centre






o
009

o
8§ %%¢

O

-—

50

00,00 9
e |

Seoc. Haemoglobinopathy
Sone’ Coordinating Centre

°_0 [ ]
......
) (]



¥0 Y0 0 0075 O o
o

tl atological Cytology. Masaryk University, Faculty of Medicine / University Hospital Brno. Available from: hitp://www.leukemia-cell.org/atlas
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WHY IS THALASSAEMIA
A PROBLEM?
O @0

NOT ENOUGH HAEMOGLOBIN CELL BREAKDOWN

Although there is some
haemoglobin, it is only made
in small amounts and is not
enough to make the cells

Thalassaemia red cells are
destroyed quickly by the body
as they are an unusual size
and shape.
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Stem cell transplant is

available in the UK for
sickle cell disorders and
thalassaemia, and is a

potential cure
e,  South West
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e Sickle cell disorders and thalassaemia can cause acute and chronic organ damage

e Life expectancy remains shortened despite recent advances

e |mpact of living with haemoglobinopathies on wellbeing and quality of life can be
significant
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Patients with organ Patients on regular red Patients who have

| severe complications
damage related to sickle cell exchange P

: . such as acute chest
cell disease transfusions
syndrome and stroke
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Patients with Usually children, Must have a fully

transfusion dependent although now also matched sibling

thalassaemia available for adults in UK donor
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Sister 2
Full match

Sister 1

Half match
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Stem cell transplant is

Patients need a 10/10 So what else is available
available in the UK for . _ :
| | sibling match to be if you don’t have a
sickle cell disorders and o o
. . eligible to have a sibling match?
thalassaemia, and is a
transplant on the NHS

potential cure
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NHS to offer ‘life-changing’ gene therapy
for blood disorder thalassaemia

Treatment may be offered to hundreds with severe form of
disease, most often found in people of Mediterranean,
Asian and Middle Eastern heritage
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(® The Guardian

‘Groundbreaking’ sickle cell disease treatment approved for
NHS use in England

Clinical trials find one-time gene therapy exa-cel offers ‘functional cure' in 96.6% of

patients.
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STEM CELLS ARE Hor HPF
EDITED SO THEY
MAKE MORE HEF RED CELLS ARE NOW CELLS SURVIVE FOR
FILLED WITH GOOD LONGER, LESS
% South West AMOUNTS OF ANAEMIA
HEALTHY 'BABY’
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This treatment is hoped to be a functional cure - i.e. the symptoms of the condition are
treated, but not the underlying genetic problem.
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CLIVB CLIVB

THAL=111 SCD=121
Phase 1/ 2, international, multicenter, Phase 1/ 2, international, multicenter,
open-label, single-arm study (NCT03655678) open-label, single-arm study (NCT03745287)

45 patients aged 12 to 35 years with TDT,
Target including B° / B° genotypes, defined as a history of

45 patients aged 12 to 35 years with severe SCD
and a history of 22 vaso-occlusive crises per year

0 atleast 100 mL/kg/year or 10 units/year of pRBC over the previous 2 years

transfusions in the previous 2 years

Proportion of patients achieving sustained Proportion of patients with HbF >220% sustained
dooi transfusion reduction of 50% for at least for at least 3 months starting 6 months after
endpoints 6 months starting 3 months after CTX001 infusion CTX001 infusion

Primary
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EXTENSIVE WORK UP IS
REQUIRED TO DETERMINE A
PATIENT'S FITNESS FOR THE

PROCEDURE




Please fill in the below if the patient is being referred for Casgevy gene therapy
Question/Patient has the following: Answer
Documented homozygous B-thalassaemia (including B°/B°, B°/B%like, or O Yes, O No

non—B%/B’like genotype) or compound heterozygous B-thalassaemia
including Haemoglobin E/ B-thalassaemia and a history of at least 100

mL/kg/year or 10 units/year of packed RBC transfusions in the prior 2 years. Tra n S I a te S to :

Karnofsky performance status of 280% for patients 216 years of age OR

Lansky performance status of 280% for patients <16 years of age. O Yes, O No F :

Known and available fully matched HLA related donor O Yes, O No - e r rl Sca n

Prior allogeneic HSCT O Yes, O No O +/— I iver b 10 psy
Patients with associated a-thalassaemia with >1 alpha deletion or alpha O Yes, O No E h

multiplications. Patients with sickle cell B-thalassaemia variant - C 0

Clinically significant and active bacterial, viral, fungal, or parasitic infection O Yes, O No

as determined by the attending physician - E C G

White blood cell count <3x10°/L or platelet count <50x10°/L not relatedto | OO Yes, 0 No

hypersplenism . .
History of a significant bleeding disorder O Yes, O No - Lu n g fu n Ctl O n te Stl n g
Any prior or current malignancy or myeloproliferative disorder or a O Yes, O No - B I 0 0 d S

significant immunodeficiency disorder
Advanced liver disease defined as:

Aspartate transaminase (AST), alanine transaminase (ALT) >3 x the upper - G e n eti C te Sti n g

limit of normal (ULN), or conjugated bilirubin value >2.5 x ULN, or: O Yes, O No
a) Baseline prothrombin time (International Normalized Ratio; INR) a) OYes, ONo .
>1.5 x ULN, or = POSSIbIe
b) History of cirrhosis or any evidence of bridging fibrosis on a prior b) O Yes, O No

liver biopsy, if available " 'f' 1
c) Patients with active hepatitis infection Z]] g ::’ g :z I nte n S I I catl O n
d) Patients with history of chronic hepatitis infection are also excluded ! f
unless liver biopsy within 3 months prior to or at screening shows O t re a t m e n t tO
no evidence of bridging fibrosis or cirrhosis

e) Liver iron content (LIC) 215 mg Fe/g dry weight on R2 or T2* MRI of e) OYes,ONo m e et e I Igl bl I Ity

liver unless liver biopsy within three months prior to or at screening
shows no evidence of bridging fibrosis or cirrhosis
A cardiac T2* <10ms by MRI or left ventricular ejection fraction (LVEF) <45% | [0 Yes, 0 No
by echocardiogram

Baseline estimated glomerular filtration rate <60 mL/min/1.73 m2 O Yes, O No, O Pending
Diffusion capacity of the lungs for carbon monoxide (TLCO) <50% of [ Yes, [J No, [J Pending
predicted (corrected for haemoglobin and/or alveolar volume)
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EACH CASE IS DISCUSSED WITH

A NATIONAL PANEL OF EXPERTS
BEFORE PROCEEDING




THE PATIENT MEETS THE
CELLULAR THERAPY TEAMTO
DISCUSS THE PROCESS IN
EXTENSIVE DETAIL

(CURRENTLY BASED IN LONDON)




South West
aemoglobinopathy
oordinating Centre

THE PATIENT HAS THEIR OWN

STEM CELLS COLLECTED READY

FOR EDITING. EXTRA ‘RESCUE’
CELLS ARE ALSO COLLECTED

] e
n L
!:'Ig"astlm Injection ==
00 meg/0.5 mL Solution for Injecti 5 NoC 70121-1694-2

COLONY STIMULATING E jection (IV/SC) E!g: B 2
ACTORS ;E g Plerixafor £
Injection g

Single Dose . i H

» Intravenous/Subcutaneous Use | EE %%

i @mgm) it

For subcutaneous 25

injection only 28

Q
Rx only Sa
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ADMISSION TO HOSPITAL -
AROUND 1 WEEK BEFORE THE
STEM CELLS ARE GIVEN BACK




TREATMENTS (OFTEN STRONG
CHEMOTHERAPIES) ARE USED
TO DO THIS
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“pAY ZERO" - EDITED STEM

CELLS ARE GIVEN BACK TO THE
PATIENT
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AFTER STEM CELLS ARE GIVEN,
THEY NEED 4-6 WEEKS TO START

WORKING. DURING THIS TIME,
THE PATIENT HAS VERY LOW
BLOOD COUNTS.

THEY WILL LIKELY REQUIRE

TRANSFUSION AND ARE VERY
SUSCEPTIBLE TO SERIOUS

INFECTION.
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AROUND 4-6 WEEKS AFTER

STEM CELLS ARE GIVEN,
PATIENTS CAN BE DISCHARGED.

CLOSE FOLLOW UP IS REQUIRED
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Side effects related to low blood
counts - sepsis, bleeding

U
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Veno-occlusive disease of
the liver

Ve
.

Some respiratory
complications reported

Long term impacts on
fertility



THALASSAEMIA - OUTCOMES

-Primary Endpoint:
Proportion of patients who achieved transfusion
independence for at least 12 consecutive months.

-Transfusion independence:
haemoglobin level of =90 g/L without red-cell
transfusion for at least 12 consecutive months
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HALASSAEMIA - OUTCOMES

# Red-cell transfusion Baseline period M Time from exa-cel infusion to last B 60-Day washout Time without red-cell
adjudicated red-cell transfusion for period after last transfusions starting
post-transplantation support or red-cell transfusion from end of washout
disease management period to data cutoff

Red-Cell Transfusion
Patient Volume before Total . 32/35(91%)

No. Screening 24 Months before Screening After Exa-cel Infusion Follow-up : :
pys i patients achieved
1 ;ag see 8 s Bt RERRRRERERE R R eEe e ne 2o oD 45.] 43,1 tranSfUSIon
2 e s ae s e ee e soe 0 40 s e dte o w e ee o 35.4 333 1
3 253 B REREER BRE S AR S AL A S 88 Re s em e o Ul 32.2 35.7 Independence
; %%% Fé aaas & 488 % 88 48 26 86 4% 48 & o0 D 3?295 g:g * Mean tImEto nD Ionger
|t oo @ ee a6 s 0s & s®es s s s N e i
g {%g FaE BE B BB BBE R e s an ae e ae ae e s TR 2263_42 %33 reqUIrlngtransfuslons_
R 2729 @ & & @@ B@ e e e eads saee s s ol 26.8 29.7
3 182 B4 BEIERSIEE FEASEE P RERSRES H Sh e s e o D 755 zg? 35 days from E}(aCEI
1 191 T TITTE ST TR AR | 25.7 28.5 i i
11 205 b e & & 4 8 & & a8 & 48 & s s 8 & e sl 25.1 2?3 InfUSIDn
12 220 |8 #o0s0s samms oo sasssis s s abesns S bosinson oot s omi 24.1 26.8
13 115 EREF BN S HEEEE B SEES AR 48 0 ¢ 0 el 2316 26.4
14 127 ITEEEREEIE EEEITTETIIIONEETYY | 22.7 25.5
15 138 L T PR T TR T T TR TR L | 21.4 25.0
lﬁ 190 S AR BRE SRR SRR PR R R E R e S e e e U ]9_3 243
17 155 | - - 21.0 24.0
18 131 R R R REE S SR AR e e b Sa e s e en o+ IRRRRE SRR 7.3 23.8
19 189 T T T TEF TR R E T E T TRTEN . 20_4 236
20 216 e # 08 o0 s st oo s o8 sme v b0 o SN 20.5 23.4
21 306 boves oo smms s e Sere e o —————t 4 4 4 4% 4 44 e s @ 233
22 zn? EELEEEEERIR I I IR RIS RS RS R EEY | 20_? 231
23 213 | l?.ﬁ 22‘2
24 150 BB B AR E RS B B AR Es S e seesaess o 17.8 21.2
25 331 e 16.5‘ 21_0
26 229 BEEREE BB AR RS B A AR RS &0 b as s el 13.4 20,8
27 215 e os o sossssste st et s s s s s es s Sl 17.4 20.1
28 243 R L LI I T T PR TR ST ST p e oy = | 16.2 19.6
29 166 e ww T T TR T R R TR TR Y | 16.1 19.1
30 155 asdsstss # 4% S0 A sRd e saanad o +4 » N 159 189
31 253 EEETETETIT R ETTI TN TR N R TR | ]59 134
32 264 R L T T Y L 4.0 13.2
311 197 E R IR R IETRITE T T RN T T R T Y | 14_1 1?3
14 296 SER S 4 B S SRR EE B B8 86 EEd & e 84 shesssss o 135 16.6
i5 237 L L e R 13.3 16.1
16 214 EIETIITE T IR LI L IR T T ey | 13.0 15.4
a7 206 etass dae s @ Sest e # e s e seseee s o 12.4 15.4
38 122 pos e . - -— 12.0 15.2
39 3“1 Fapd e 8 4% S o @me S beansesese s o N llg 14.3
40 ]60 SR R B A BB B et s e e e 0D 11_0 13.6
4] 140 tasssabsab b ants Sebanses o N 11.1 13.5
42 163 bie 8 St s immi st bas BB EEE  wedan SEEEEEE b gesssesmi] 105 13].
43 'Ilﬂ TL] - ™ B8 B EES & ® - 9_? 12.6
44 164 Mot bab Rt s 28 & & snees s ool 9.7 11.9
45 43 . - . - - . - - . - — 43 ?9
46 266 L L T T e | 25 53
4? 3m [esssse sesssssssssasssiss somess oo SN l? 49
48 104 « % 8 & ® ® & . & & @ « 1.6 4.4
‘ 43 2?3 e T T R T R TR T R R T ry | 23
5 ]25 SRS B R 8 e RREEE SR SR IOOOOO-U|3 2,3—
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SICKLE CELL - OUTCOMES

-Primary Endpoint:
Proportion of patients who achieved freedom from
severe painful crisis for at least 12 months

-Severe painful crisis:

An event of acute pain which led to a visit fo a
medical facility and needed opiates OR acute
transfusion OR acute chest syndrome OR priapism
for over 2 hours OR splenic sequestration
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Total
Follow-up
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SUMMARY

e Gene therapy is a hopeful development for people living with thalassaemia and
sickle cell disorders

e Currently very early days

e Rigorous process to confirm eligibility

e Currently need to travel to London for tests and treatment
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