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Overview :

» Risk stratification and limitations

» Experience from India with high risk patients

» Strategies to improve outcomes in high risk patients
» Data with Treosulfan based conditioning

» Role of MUD HCT (matched and mismatched)

» Role of cord blood transplants

» Evolving data with haplo-identical HCT

> Summary
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+ Allogeneic stem cell transplantation (SCT) remains the only
curative option for patients with 8§ thalassemia major.

+ The correction of this disorder by an allogeneic stem cell
transplant was first described by Thomas et al.

(Lancet 1982)

<« Subsequently, a conditioning regimen of busulfan and
cyclophosphamide was established for stem cell
transplantation in this condition. This myeloablative therapy
forms the basis for the currently used conditioning regimens
In this condition.

(Lancet 1985)
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Risk Stratification

Risk Factors:

» Liver size (>2cm)

» Presence of liver fibrosis
» Inadequate iron chelation
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Three risk groups:

% Class I: none of the above risk factors
% Class IlI: one or two of these risk factors
% Class Ill: all three adverse risk factors
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Risk Stratification

« Class | / Il patients considered low risk with an
excellent long term outcome

« Class Ill considered high risk
+Higher incidence of rejection and TRM

<+ Novel conditioning regimens being evaluated in this
group of patients!?
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Risk Stratification

TABLE 1 Outcomes of allogeneic stem cell rransplantation (data
from Reference 23)

Class of f_iml{litiiining Survival Thalassemia-free
risk regimen (%) survival ( %)

1 Bu 14, Cy 200 03 90

2 Bu 14. Cy 200 87 ol

3 Bu 14, Cy 120-16() 79 58

Adults Bu 14. Cy 120-160 66 62

* Abbreviations: Bu. Busulphan: Cy. Cyclophosphamide. Numbers indicate dosage in

mg'kg.

Lucarelli G, Andreani M, Angelucci,E. 2002. The cure of thalassemia by
bone marrow transplantation. Blood Rev. 16:81-85
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Risk Stratification - Limitations

» Class Illl a heterogeneous group (in the setting of
sub optimal medical therapy prior to transplant)

Patient | Patient |l
Liver size 3 cms /cms
Inadequate chelation + +
Fibrosis + ++
Age 3 years 14 years
Spleen size NP 5cms




B
Risk Stratification - Limitations

Biology of Blood and Marrow Transplantation 13:889-894 (2007)
© 2007 American Society for Blood and Marrow Transplantation
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L. Comparison of 5-year EFS of Class III transplants in the high-risk group (n = 41) and rest of transplants in Class III (n = 64).
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Overall Mortality
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Improving clinical outcomes iIn
Class Ill and Class IlIHR subsets

<« Evaluation of different dose schedules

< Prediction of graft rejection and immune reconstitution
< Increasing the stem cell dose

<« Targeted dose monitoring (Bu)

<« Reduced intensity conditioning regimens

<« Myeloablative reduced toxicity regimens ex:. Treosulfan
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_ o Treosulfan
*» Unlike busulfan it is water soluble and easy to

re-constitute and administer IV

** Pharmacokinetics is linear, good systemic exposure
with low intra and inter-individual variability?

> Toxicity profile favorable. Phase | study even at doses
56 g/m?/course there was no dose limiting liver, renal,
cardiac or CNS toxicity3

% No or very low incidence of SOS 345

** Multiple reports of use in
conditioning regimens for
hematolgical malignancies*>
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Brief report

Allogeneic hematopoietic stem cell transplantation in thalassemia major: results of
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Treosulfan data CMC Vellore

Conditioning Regimen:

Day-6 Day -5 to -3 Treosulfan

Thiotepa 14g/m2/day
) _ - Rest day Day +1, +3, +6
8mg/kg Egrsr/]gi’/)r;c;/dZal;ludarabme crat Con MTX 10/7/7 mg/m2

VoW W WY vy
1

Stem cell
infusion
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Major: Improved Clinical Outcomes with a Treosulfan-Based
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Figure 2. Comparison of OS between patients conditioned with treosulfan-
based MAC regimen versus others.
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Stem Cell Transplant Program

CMC Vellore
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CMC long term follow up data --
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Matched unrelated donor transplants

Overall Mortality
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Umbilical Cord Blood Transplants

m Related

m Unrelated Matched / Mismatched
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Haplo-identical HCT in Thalassemia major

> T cell depleted

> T cell replete - PTcy
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T cell replete Concept: Pre-transplant immunosuppression
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Figure 1. Depiction of the transplant program with first pharmacological PTIS, followed by RTC with ATG, Flu and IV Bu. For the haplo-identical
donors, we used post-Cy-based GvHD prophylaxis and delayed-calcineurin inhibitor—/ sirolimus therapy, and short-course mycophenolate
mofetil, the latter two starting on day SCT +5. Please see Patients and Methods section for details.
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Conclusion:

Allogeneic stem cell transplant remains the only widely available curative
option for patients with Thalassemia major

Prefer to do it at a younger age with best results reported between 2 and 5
years of age

Conventional risk stratification for Thal Major has limitations in our population
The best donor is a matched related sibling

Mis-matched unrelated donor / cord and haplo-identical transplants should be
done with careful assessment of relative risks and benefits preferably in the
setting of a clinical trial

Bone marrow is the preferred options as stem cell source

Novel conditioning regimens can potentially improve the outcome (RTC) —
Treo based

Careful pre-transplant evaluation of the recipient is important

Family and patient need to be carefully counselled about risks and benefits of
transplant
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