
Transplant in 
Hemoglobinopathies

Who, When and How ?

Dr Anand Prakash
Dept of Pediatric Hematology Oncology and BMT

St Johns Medical College Hospital, Bengaluru

BMT Masterclass

13th & 14th Dec  2025



Overview

• Transplant
• Disease characteristics 

• TDT vs Sickle

• Conditioning regimens
• MAC vs RTC vs RIC vs NMA

• Donor source
• GVHD prophylaxis

• Expanding donor sources

• Data from India and guidelines



Magnitude
• Thal

• 60000 born annually
• India: 4 % (0.2 – 21%)

• 10000 born annually

• Sickle
• 300000
• India:3.3 – 9%

• 20000 born annually

• Transplant is definitive cure





Planning a transplant - Hemoglobinopathy

• Hypercellular BM     
Rejection

• Alloimmunised

• Benign - No benefit of GVHD
• Donor availability

• Host characteristics - Organ injury (iron overload vs 
vasculopathy)

• Prediction of natural history – Supportive care VS HSCT

Stable mixed donor 
chimerism is OK !
30%
Stable Hb; asymptomatic



Who ?  : TDT – needs HSCT



-



OS and EFS
OS

EFS





Vellore High risk

• Age  >= 7
• Liver size >= 5 cms



Not all thal patients are same…… When HSCT ?

• Young

• Well transfused

• Well chelated

• Older

• Poorly transfused

• Iron overload



AGE as a factor affecting outcome

Group OS EFS

EBMT

• < 14 yr 90 83

> 14 yr 82 74

CIBMTR

• < 6 yr 90 86

6-15 yr 84 80

15-25 yr 63 63



Main challenges of increasing age…………

• Higher risk of rejection

• Higher risk of SOS

• Solution ?

• IV Bu

• PK monitoring

• Avoids too little or too much Bu……..



• 33 patients – Class 3

• Aim – reduce rejection

• Survival 93% Protocol 26





Conditioning regimens

• Bu / Cy
• Works well for younger patients

• Less iron load

• Risk of VOD – even with PK adjusted doses

• Treo / Flu / TT
• Minimal risk of VOD

• More mixed chimerism

• ? Mucositis 

• Skin toxicity of TT



Thal MSD vs MUD…….Revathi 

• 2007-2018

• 264 kids (MRD 76% , MUD 22%)

• PBSC 61%, BM 38%, UCB 3%.



The problem of donors……

• MUD

• Addition of ATG

• Higher risk of rejection
• Higher risk of GVHD
• Higher risk of viral reactivation

• Extra cost of MUD a barrier



• PTIS – Flu / Dex

• Bu (PK) / Flu / ATG

• PTCy + Tac + MMF

• N = 83

• aGVHD (3/4)= 7%

• cGVHD (limited)= 40%



Can we use an available HAPLO……

• HAPLO
• Inherent higher risk

• GVHD

• Rejection

• Viral reactivation

• Strategies for reducing risk of rejection

• PTIS

• T cell depletion



No significant differences in these outcomes 
when comparing PTCy vs non-PTCY

Transplantation andCellularTherapy31(2025)



Haplo Thal : PTCy vs T cell depletion

PTCy T cell deplete

Engraftment / GF Excellent Small risk of GF

GVHD Higher cGVHD Very low GVHD

Immune reconstitution Earlier Later
(higher early infection 
rates)

Treatment toxicity
(more related to 
conditioning)

Cystitis Low

Cost/ availability Low/ high High / low



Thal HSCT : Long term outcomes

• Endocrine problems
• growth delay, hypothyroidism, impaired pubertal development, diabetes

• Gonadal failure & infertility
• Treo better than Bu

• cGVHD – skin/lung/eye

• Secondary malignancy



Sickle cell disease

• Evolution from restrictive indications to early transplant
• Especially if MSD available

• Active BMA

• Varying degrees of iron overload

• Organ toxicity at HSCT

• Endothelial injury 



Indication for HSCT - Evolving

• Classical indications:
• Stroke (or abnormal TCD)

• Recurrent vaso-occlusive crises or ACS

• Sickle nephropathy

• Pulmonary hypertension

• Priapism refractory to therapy

• Iron overload or poor access to care

• Early HSCT before organ toxicity especially if MSD available



ASH 2021 guidelines

• MSD HSCT if CNS/pain/ACS

• Early HSCT ( <16 if CNS issues)

• Conditioning
• TBI or chemo based
• Children

• MAC > RIC

• Adults
• NMA > RIC

• MUD – trials



Sickle : HSCT Outcomes

• EBMT + CIBMTR 
• 1,000 patients 
• MSD 87% 
• MAC 87%
• BM 84% 
• 5-year EFS   91.4% (89.6%–93.3%) 

OS    92.9% (91.1%–94.6%)

• GF : 23 pts
• Died of sepsis 7%

• Every 1 yr increment
• HR increases 

• GVHD – 4%
• GF/Death – 10%

• Age > 16 yr
• cGVHD – 2% increase HR

• Early HSCT for symptomatic pts 
with MSD

• HSCT complications can 
exacerbate SCD-related organ 
damage



Conditioning : Sickle

MAC: Bu+Cy+ATG

Bu+Flu+TT

Treo+Flu+TT

Younger patients !

Rostami et al Cell Transplantation 2024



Conditioning : Sickle – Role of RIC / NMA

• Adults
• SCD-mediated tissue damage 

endothelial activation 
inflammation

• Flu + Mel + TT/TLI
• Bu(2) + Flu + ATG +TLI

• Alem + TBI (300cGy)

• Target : Stable mixed chimerism



Sickle : Alternate donor

• T deplete and replete

• PTIS

• Lower EFS



• 58 studies (n=7931)

• OS 94%

• EFS 86%

• aGVHD 20%

• cGVHD 14%

• GF 9%

• Mortality 6%

Transplantation and Cellular Therapy 2025



Main factors affecting outcomes
• Age 

• Did not affect outcomes – comparable OS and EFS
• Pediatric 94%, 87%
• Adult 91% , 90%
• Higher cGVHD in older recipient age

• Donor type – MSD > MUD / Haplo

• Donor source 
• PBSC    aGVHD7%     cGVHD3%
• BM                    23%               12%  ;p<.05

• Conditioning intensity
• GF vs RRT/GVHD



Sickle HSCT outcomes 

Reversal and Improvement

• Vaso-occlusive crises (pain crises) 

• Acute chest syndrome and transfusion dependence 

• Chronic hemolysis

• Splenic function 

• Prevention of new organ 

• Quality of life and patient-reported 

What often does not reverse fully

• Established ischemic brain injury (prior large infarcts) and fixed neurologic 

• Avascular necrosis & established osteonecrosis 

• Retinopathy 

• Established pulmonary hypertension or severe chronic lung disease 

• Established chronic kidney disease 

Dovern et al Am J Hematol. 2024 June



Summary

• Common indication in India

• Excellent outcomes

• Early MSD HSCT

• Conditioning – RTC – Treo to reduce SOS

• Pre transplant preparation – esp in MUD / HAPLO

• PTCy or T deplete – both good outcomes; specific advantages

• Mainstay of curative treatment till Gene therapy established & accessible 



Quiz 1

• In patients with sickle cell disease (SCD) post-HSCT, which level and 
lineage of donor chimerism is generally sufficient to abrogate the 
sickle phenotype?

A. ≥95% whole blood donor chimerism
B. ≥80% lymphoid donor chimerism alone
C. ≥20–25% donor myeloid chimerism
D. Any detectable donor chimerism
E. Full donor erythroid chimerism only



Quiz 2

• Which of the following statements regarding haploidentical HSCT for 
hemoglobinopathies is most accurate?

• A. Outcomes are inferior to matched sibling transplants regardless of    
platform

B. Post-transplant cyclophosphamide (PTCy) eliminates graft failure 
risk

C. T-cell–depleted platforms have lower graft rejection than PTCy in 
thalassemia

D. Graft rejection remains a key challenge, particularly in heavily 
transfused patients

E. GVHD is the major cause of mortality in modern haploidentical 
transplants



Thank you !
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