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Objectives

To review principles of hematopoietic cell 
transplantation (HCT)- and why intensity 
matters

To present key learnings for less intensive HCT 
for matched sibling and unrelated donors

To discuss future directions to offer safe cure 
to more people with SCD



(Bacigalupo et al, 2009)



What is 
our HCT 

goal?

▪ What is the definition of cure?

—Survival

—Donor hematopoietic cell 
engraftment to prevent sickling

—No hemolysis

—No graft-versus-host disease

—Minimal impact on quality of life

▪ We are trying to make it better!

(Bernaudin et al, 2020)



Other important goals

▪ Minimal acute and long-term complications
▪ From the HCT and from SCD

▪ Can organ function not only stabilize but improve with HCT?

▪ Treatment-related neoplasms

o Genotoxicity and risk of myeloid malignancy

▪ Fertility preservation

▪ Less intensive conditioning seems like a way to achieve these goals



How much is enough?

Minimum chimerism

20-25% to prevent sickling 
crises

25-50% donor chimerism 
can result in hemolytic 
markers without sickling 
crises and Hb S <50%

(Bernaudin et al, 2020; Fitzhugh et al, 2017; Abraham et al, 2017)) 



(Kanter et al, 2021) 



In North America, RIC/NMA commonly used in children

(Abraham et al, 2021)



Why the difference between the ASH guidelines and 
North American practice?

ASH guidelines

▪ The highest published EFS is 
with myeloablative 
conditioning

▪ With large numbers

▪ Lower rates of graft 
failure

Reasons to consider RIC or 
nonmyeloablative conditioning

▪ Rates of preserved fertility 
might be higher

▪ Rates of GVHD are 
equivalent with 
melphalan/fludarabine and 
almost non-existent with 
the NIH regimen

▪ Less decline in HRQoL early 
post HCT

(Bernaudin et al, 2007; Kanter et al, 2021; Nickel et al, 2021; Kelly et al, 2012)



Subjects and Outcomes

▪ Phase II multi-centre trial with less intensive chemotherapy and 
immunotherapy
▪ Alemtuzumab/Melphalan/Fludarabine

▪ 43 children with SCD

▪ 94% OS, 92% EFS
▪ 3 deaths, all in adolescents with SCD ages 17-18 years
▪ 1 graft rejection (cord blood)

▪ GVHD- 23% acute GVHD
▪ 13% extensive chronic GVHD- all over 14 years of age

(King et al., 2015)



Nonmyeloablative transplant for Sickle Cell Disease  in 
Adults (MSD)

(Hsieh et al, 2009)



Nonmyeloablative

(Hsieh et al, 2009)



(Alzahrani et al, 2021)



What about the NIH protocol in children? 

(Guilcher et al., 2019)



Calgary Results with the 
NIH Protocol

▪ 25 patients have undergone sibling donor HCT for SCD with this 
protocol

— All alive

— No GVHD

— No sickling crises and 24/25 have donor HbS levels

— All have weaned sirolimus

▪ Not true for all adults

— Fertility preservation possible

(Guilcher et al., 2019 with updates)



The SUN Clinical Trial in Children and 
Adolescents



SUN Outcomes

Outcomes

▪ 100% survival

▪ 17% graft rejection

▪ 25% poor engraftment

▪ Graft rejection

▪ Stem cell boost

▪ Myeloid chimerism 
<50%

▪ ? IV vs SC alemtuzumab

HRQoL

(Nickel et al, 2021)



Unrelated donor HCT

(Kanter et al, 2021)



▪ Phase II multi-centre trial

— Less intensive conditioning

— 30 subjects

▪ 10% graft rejection

▪ Overall survival 86%

▪ Acute GVHD (grades II-IV) 17%

▪ Chronic GVHD 62%, 38% extensive

(Shenoy et al, 2016)



The major challenge is GVHD

(Chaudhury et al., 2020; arthritis.co.za)



STAR AYA Trial 
for MSD/MUD

▪ Reduced intensity conditioning

▪ Calcineurin inhibitor-free approach

▪ Goal:

—High levels of donor myeloid 
engraftment

—Minimal GVHD

—Low toxicity

https://curesicklenow.org/


Cure beyond survival and engraftment

▪ Myeloablative conditioning is a risk factor for organ 
dysfunction post-HCT

▪ Restrictive lung disease usually stabilizes

▪ Urine concentrating ability may improve

(Monagel et al, submitted; Pedersen et al, 2020; Stenger et al, 2022)



Future 
Directions

▪ Eliminating GVHD

▪ High rates of donor engraftment 
and full donor chimerism
— Myeloid malignancy in adults

▪ Gene therapy and adults post HCT 
with graft failure

▪ Non-genotoxic conditioning

▪ Better understanding of long-term 
outcomes

▪ We need several options for 
patients
— Most patients will still not have a 

suitable related or unrelated donor 

(Bernaudin et al, 2020; Liggett et al, 2022; Ghannam et al, 
2020; Fitzhugh, personal communication)



Thank you for listening!
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