


TRANSFUSION DEPENDENT
THALASSEMIA
(TDT)

Hematopoietic Stem Cell Transplantation
Gene therapy for thalassemia
Novel and Emerging Therapies
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HEMATOPOIETIC STEM CELL TRANSPLANTATION
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HEMATOPOIETIC STEM CELL TRANSPLANTATION

Table 1. Expected probability of overall survival and thalassaemia free survival after HSCT
thalassaemia major.

OVERALL SURVIVAL THALASSAEMIA-FREE SURVIVAL
Class 1 95% 90%
Class 2 85% 80%
Class 3 75-80% 65-70%

Adult 70-75% 75%




HEMATOPOIETIC STEM CELL TRANSPLANTATION

Table 1. Expected 5 y probability of overall survival (0S) and thalassemia-free survival
(TFS) after HSCT in B thalassaemia major

Age

<17y Class 1+ 2 97% >89% Isgro et al., 2010
Sabloff et al., 2011

Class 3 92% 92% Gaziev et al,, 2016
Adult Class 3 65% 65% Lucarelli et al., 1992,
1999; Lucarelli &
Gaziey, 2008
Gaziev et al., 2005
MUD <17y Class1+2 97% 80% La Nasa et al.,, 2005a
Class 3 66% 55% La Nasa et al., 2005a
Adult Class 3 70% 70% La Nasa et al., 2005a
Haploidentical <17y Class 1,2,3 84% 69% Gaziev et al,, 2018
(MMFD)
TCRa/B+/
CD19+
depleted graft
Median  Class 1,2,3 96% 96% Anurathapan et al.,
age 12y 2020

MMFD, miss matched family donor; MSD, matched sibling donor; MUD, matched
unrelated donor,; y, years.
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GENE THERAPY FOR THALASSEMIA

Myb Ul)LD.H aul) tSLPLD)D
wsuls; ol Uloys 9 Ug> (84,5
Sxlas Slpdelw Xy

wloyd U
Lo GwelS 035 03iS adei pllw pgij ws,S adlol
Lo GwslS 005 wgamo 0935 &Mool




GENE THERAPY FOR THALASSEMIA

ORI 9ad Joligo




GENE THERAPY FOR THALASSEMIA

Developmental expression of the globin chains
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GENE THERAPY FOR THALASSEMIA
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GENE THERAPY FOR THALASSEMIA

A New Era for Hemoglobinopathies Current Gene Therapy, 2017, Vol. 17, No. 5 367
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Fig. (1). Therapeutic approaches mvolving genctic modification of HSCs i patients with hemoglobinopathics. a) Lentiviral vector addition
of a therapeutic B- or y-globin gene into HSCs b) Mutation correction by a nuclease-template genome editing method, ¢) Targeted ntegration
of the therapeutic gene into a "safe harbor locus" (AAVS1), by a site specific nuclease and a DNA template, d) Forced chromatin looping
reactivating the endogenous HbF through Ldbl-specific binding on the y-globin locus, €) BCL11A enhancer inactivation increasing HbF by
cither nuclease- or shRNA-mediated knockdown, 1) Introduction of deletional or non-deletional HPFH mutations by genome editing.
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NOVEL AND EMERGING THERAPIES
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NOVEL AND EMERGING THERAPIES

® Ruxolitinib
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