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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



❖ Allogeneic stem cell transplantation (SCT) remains the only 
curative option for patients with β 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)



Risk Stratification
Risk Factors:

❖ Liver size (>2cm)

❖ Presence of liver fibrosis 

❖ Inadequate iron chelation 

Lucarelli et al. NEJM 1990

Lucarelli et al. Blood 1992

Three risk groups:

❖ Class I: none of the above risk factors 

❖ Class II: one or two of these risk factors

❖ Class III: all three adverse risk factors



❖Class I / II patients considered low risk with an 

excellent long term outcome

❖Class III considered high risk

❖Higher incidence of rejection and TRM

❖Novel conditioning regimens being evaluated in this 

group of patients1,2

Risk Stratification

1. Sodani P, Lucarelli G et al. Blood 2004

2. Bernardo, Locatelli et al. BJH 2008 



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

Risk Stratification



➢ Class III a heterogeneous group (in the setting of 

sub optimal medical therapy prior to transplant)

Risk Stratification - Limitations

Patient I Patient II

Liver size 3 cms 7cms

Inadequate chelation + +

Fibrosis + ++

Age 3 years 14 years

Spleen size NP 5 cms



Age ≥ 7years

Liver size ≥5cms

Class III HR 40%

Risk Stratification - Limitations



Class III: 142 (49.3%)

>7+he: 132 (45.8%)

N = 179



Overall Survival
Adjusted for Donor type, 

Conditioning Regimen, 

Transplant period

N = 1110

Blood Advances 2019
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Overall Mortality
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Improving clinical outcomes in 

Class III and Class IIIHR 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



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 variability1,2

❖ Toxicity profile favorable. Phase I study even at doses 

56 g/m2/course there was no dose limiting liver, renal,

cardiac or CNS toxicity3

❖ No or very low incidence of SOS 3,4,5

❖ Multiple reports of use in 

conditioning regimens for 

hematolgical malignancies4,5

1. Hilger et al. CCP 1998

2. Glowka et al. BMT 2008

3. Scheulin et al. Clin Can Res 2000

4. Beelen et al. BMT 2005

5. Casper et al. JCO 2010





Treosulfan data CMC Vellore

Day-6

Thiotepa

8mg/kg

Day -5 to -3 Treosulfan 

14g/m2/day

Day -5 to -2 Fludarabine

40mg/m2/day

Rest day

start CSA

Stem cell 

infusion

Day +1, +3, +6

MTX 10/7/7 mg/m2

Conditioning Regimen:



Plos One 2013



Class III

Class III - HR

Plos One 2013





Stem Cell Transplant Program

CMC Vellore
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India ~ 100 transplant centers

~ 300+ Thal transplants / year  



CMC long term follow up data --
Since 1991 – n= 639 Mean age

8.0±4.4

8.4±4.3

8.6±4.9

P-value = 0.017



Matched unrelated donor transplants
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Umbilical Cord Blood Transplants

◼ Related

◼ Unrelated Matched / Mismatched 



Haplo-identical HCT in Thalassemia major

➢ T cell depleted

➢ T cell replete - PTcy



T cell depleted 

data:

Blood Advances 2017



on day SCT +5
tacrolimus or 

sirolimus was started 
together with a short 
course of 
mycophenolate 
mofetil. 

Total 31 patients
15 class 3 HR
7 class 1
9 class 2

Concept: Pre-transplant immunosuppressionT cell replete



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



Thank you for your attention


