
Less intensive approaches to 
cure: 
The Alberta Children’s Hospital 
Experience with the NIH 
Nonmyeloablative Protocol

Greg Guilcher
Associate Professor of Oncology and Pediatrics
University of Calgary
October 6, 2023



Disclosures/Conflicts of Interest

 bluebirdbio provides financial support for Project 
Sickle Cure

— I am the PI of this study

— I receive no personal remuneration from bbb



En plus…

 Je suis Canadien et le Canada est un pays bilingue

— J’étudiais en Français jusqu’à l’université, mais mon
français n’est pas si fort ces jours…

— Mes enfants apprennent en Anglais, Français et Espanol 

— Je vous remercie pour avoir l’opportunité de faire cette
presentation en Anglais



Objectives

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

 To present the ACH experience with the NIH regimen 
describing safety, efficacy and end-organ outcomes

 To discuss future directions with this approach



What is the goal of HCT for SCD?

 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, Haematologica 2020)



 Other important goals

— Minimal acute and long-term complications

 From the HCT and from SCD

 Avoid treatment-related neoplasms

o Genotoxicity and risk of myeloid malignancy

 Fertility preservation



How much donor engraftment is enough?

(Fitzhugh et al, Blood 2017; Abraham et al, Biol Blood Marrow Transplant 2017)



Minimum chimerism

 20-25% to prevent sickling 
crises

 (Whole blood testing)

 Many children who receive 
myeloablation still have 
mixed chimerism

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

(Bernaudin et al, Haematologica 2020) 



(Kanter et al, Blood 2021) 



In North America, myeloablation is less commonly used

(Abraham et al, Transplant Cell Ther 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, Blood 2007; Kanter et al, Blood 2021; Nickel et al, ASH 2021; 
Meacham et al, Transplant Cell Ther 2023; Kelly et al, Pediatr Blood Cancer 2012)



Adult MSD HCT for Sickle Cell Disease

(Hsieh et al, NEJM 2009)



Nonmyeloablative

(Hsieh et al, NEJM 2009)



(Alzahrani et al, Br J Haematol 2021)



What about the NIH protocol in children? 

(Guilcher et al., Biol Blood Marrow Transplant 2019)



Calgary Results with the NIH Protocol

 28 patients have undergone sibling donor HCT for 
SCD with this protocol

— All alive

— No GVHD

— No sickling crises and 27/28 have donor HbS levels

— 1/28 with donor myeloid chimerism <50%

 Evidence of hemolysis but no sickling crises

— All have weaned sirolimus

 Not true for all adults

— Fertility preservation possible

(Guilcher et al., Biol Blood Marrow Transplant 2019 with updates)



Chimerisms in Calgary Cohort

 22 patients with at least 2 years follow-up, median 5 
years

 Myeloid median 100% donor

— Range 41-100

— 7/22 under 95%, 1/22 under 50%

 T-cell chimerism median 72% donor

— Range 25-92

— 5/22 under 50%, 1/22 under 40%

(Guilcher et al, Biol Blood and Marrow Transplant 2019 with updates)



 A Phase II Pilot Study of Nonmyeloablative
Conditioning Hematopoietic Stem Cell 
Transplantation in Children with Sickle Cell Disease 
who have a Matched Related Major ABO-
Incompatible Donor 

— PI Dr. Tony Truong

— Alberta Children’s Hospital Trial

— ClinicalTrials.gov Identifier: NCT03214354



(Fay-McClymont et al, Pediatr Blood Cancer 2022)



(Fay-McClymont et al, Pediatr Blood Cancer 2022)



(Bruce et al, Health Qual Life Outcomes 2022)



(Bruce et al, Health Qual Life Outcomes 2022)



(Pedersen et al, Pediatr Blood Cancer 2020)



ACH Endocrine Outcomes

 17 subjects transplanted at ACH
— Ages 3-18 y at HCT
— 12 females

 Vitamin D deficiency
— 4/5 with baseline testing
— 5/5 of those tested post-HCT

 FSH
— Baseline testing elevated in 1/5
— 7/17 elevated post- 5 females- all values in females normalized

 4 females with amenorrhea or oligomenorrhea had 
resolution

 1 pregnancy

(Waldner et al, Pediatr Hematol Oncol 2022, photo used with permission)



(Monagel et al, Pediatr Blood Cancer 2022)



The SUN Clinical Trial in Children and Adolescents

https://curesicklenow.org/
https://curesicklenow.org/


SUN Outcomes

Outcomes

 100% survival

 17% graft rejection

 25% poor engraftment

 Graft rejection

 Stem cell boost

 Myeloid chimerism 
<50%

HRQoL

(Nickel et al, ASH 2021)



SUN study changes

 Alemtuzumab to be given subcutaneous (better 
engraftment in Calgary cohort)

 G-CSF to be given routinely 
— Safe post-HCT

— Better myeloid engraftment and less graft failure in 
Chicago 

 SUNRAY study
— Daratumumab pre-HCT for those with donor-directed red 

blood cell antibodies

(Shah et al, Transplant Cell Ther 2022; Saraf et al, ASH 2022)



Genotoxicity- a serious concern

(Gondek et al, J Clin Med 2022; Lawal et al, Blood 2022)



Genotoxicity- what is the risk?

— Myeloid malignancy in adults

 All cases of MDS/AML in the NIH cohort were in adults in the 
setting of graft failure or mixed donor chimerism

 No cases of myeloid malignancy in the French pediatric 
cohort, despite 44% with mixed donor chimerism

— Low dose TBI does not appear to have 

higher rates of SMN in children for 

non-malignant diseases

But is this true for SCD?

(Gondek et al, J Clin Med 2022; Bernaudin et al, Haematologica 2020; Lawal et al, 
Blood  2022, Baker et al, Blood 2020) 



Future Directions

 High rates of donor engraftment and full donor 
chimerism

— ? Clonal hematopoiesis is an adult risk

— ? Mixed donor chimerism is safe in children

 Better understanding of long-term outcomes

— Fertility

— Quality of Life

— Organ function

(Bernaudin et al, Haematologica 2020; Liggett et al, J Clin Invest 2022; Ghannam et 
al, Blood 2020; Fitzhugh, personal communication)



300 000 children born with SCD every year

 Most eligible recipients in the world cannot 
access HCT due to resources
—3 years of chronic transfusion = HCT cost 

and follow-up in low income countries
—80% of children in Sub Saharan Africa die by 

age 10

 Collaboration with the
Uganda Cancer Institute
Kampala, Uganda



Amaka...

Thank you to those who inspired us to change



Thank you for listening!
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