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THE CURRENT CONTEXT

SCD & TDT are lifelong conditions, with significant associated morbidity and 
mortality.

Current treatment options are few, with limited disease-modifying options
 SCD: hydroxycarbamide, transfusion, organ screening, haemopoietic stem cell transplantion (HSCT)

 TDT: transfusion, organ screening, HSCT



WHAT IS THE CAUSES OF SCD?

 Point mutation, B-globin gene 
(haemoglobin)

 Chromosome 11 

 Qualitative and quantitative problem –
sickling + haemolysis



WHAT IS THE CAUSES OF TDT/B-THAL MAJOR?

 >350 different mutations, all in the B-
globin gene (haemoglobin)

 Chromosome 11 

 Quantitative problem – transfusion-
dependent anaemia



HOW MIGHT GENE THERAPY HELP?

Both conditions – lack of ‘normal’ haemoglobin (HbA) which can deliver oxygen

Potential solution – HbF (foetal)



BCL11a – the prison guard analogy.
BCL11a regulates/reduces HbF expression
Put the guard (BCL11a) to sleep to enable the prisoners (HbF) to rise up… 



EXAGAMGLOGENE / CASGEVY / EXA-CEL – HOW 
DOES IT WORK?

Concept
 ‘Enhancing’ patients’ bone marrow cells to produce more haemoglobin (HbF).

 One-off procedure

Steps:
 Stem cell apheresis/collection, CRISPR/Cas9 gene editing of BCL11a, myeloablative chemo (i.e. 
busulfan), modified stem cell re-infusion, await count-recovery and see…

What does this do?
 SCD – Increased HbF%  less HbS%  less sickling/VOC

 TDT – Increased HbF  more a-globin used productively  fewer a-globin tetramers  less 
inefficient haemopoiesis  less iron overload (from gut absorption and RBC)



Treatment Process at a Glance

1 Mobilise & collect
G-CSF + plerixafor (TDT)
Plerixafor only (SCD)

2 Ex vivo CRISPR editing
BCL11A enhancer targeted
in CD34+ HSCs

3 Manufacturing
Up to 6 months
Quality tested

4 Myeloablation
Busulfan conditioning
~1 month inpatient

5 Infusion & engraftment
Single IV infusion
Monitor engraftment



ELIGIBILITY & INDICATIONS FOR GENE THERAPY

Eligibility:

 Age ≥12 (no strict max age, trials included ≤35yrs)

 Appropriate for HSCT (organ function etc) but no matched sibling donor present 

 Ideally: patient motivation + potential for fertility preservation 

SCD indications:
 HbSS/SB+/SBO

 ≥2 severe VOCs/year for last 2 years (despite optimal therapy)

TDT indications:
 Transfusion requirement: ≥100ml/kg/year or ≥10 RBC/year.

 No: liver (<7mg/g) & heart (>20ms) iron loading, HSM, gallstones. 





TDT EFFICACY - CLIMB THAL-111





TOXICITIES - TDT





SCD EFFICACY - CLIMB SCD-121





TOXICITIES - SCD





GRAFT SUCCESS

No GvHD or graft failures

Neutrophil engraftment: 27 (SCD) - 29 (TDT)

Platelet engraftment: 35 (SCD) - 44 (TDT)

Infertility 



REMAINING QUESTIONS

Long-term HbF durability

2ndry malignancies / off-target CRISPR effects

Pre-existing chronic pain

How to prioritise/ensure equity of access within ~50/year ‘limit’
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