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Sickle cell disease (SCD) is an inherited hemoglobin (Hb) disorder which leads to significant morbidity and early mortality.
Hematopoietic cell transplantation (HCT) is the only curative treatment with long-term outcome data, demonstrating excel-
lent symptom-free survival particularly when a matched related donor (MRD) is available. Most MRD have sickle cell trait (Hb
AS), but trait donor HCT is considered acceptable by the FDA and without negative impact. Further, initial gene addition and
editing approaches for SCD have resulted in a trait-like status with benefit. Sickle trait, however, is associated with compli-
cations such as papillary necrosis, bacteriuria, splenic infarction, and exercise-induced death. The primary aim of this study
was to compare long-term outcomes following MRD HCT for SCD based on donor Hb genotype, to objectively describe any
impact on outcomes.

Retrospective data was available for this analysis on 182 SCD patients >1 year post MRD HCT at 10 participating Sickle
Transplant Advocacy and Research (STAR) Alliance centers. Summary statistics were presented as mean (standard deviation)
for continuous variables and count (%) for categorical variables. Comparisons were made between Hb AA and Hb AS donor
groups using both parametric and non-parametric tests for continuous variables and Chi-square test/exact test for categorical
variables, with p-value <0.05 set as significant.

Amongst 182 patients undergoing MRD HCT, 67% (n=122) had a Hb AS donor ( Table). In the overall cohort, median age at
HCT was 8.7 (4.8) years and most patients had HbSS (n=174; 96%) with a severe clinical phenotype (n=97; 54%). HCT was
performed using bone marrow (n=166; 92%) with myeloablative conditioning (n=156; 86%) in the majority. Patients with a
severe disease phenotype and Hb AS donor were significantly more likely to have recurrent vaso-occlusive pain crises as an
indication for HCT (p=0.033), otherwise there were no differences in baseline patient or HCT characteristics between cohorts.
With mean post-HCT follow up of 4.5 (3.9) and 5.1 (4.1) years in Hb AA and Hb AS donor cohorts (p=0.145), no significant
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differences were seen in recipient outcomes including time to neutrophil and platelet engraftment, number of or time to last
platelet transfusion, myeloid or unsorted % donor chimerism, number with acute (day 100) or chronic GVHD (1 year), or time
to discontinue immunosuppression (data not shown). Disease recurrence and need for 2 " HCT were rare in both cohorts
(AA: 2 [3%] and 2 [3%]; AS: 3 [3%] and 4 [3%]; p=0.665 and 1.0, respectively). Two (3%) and 5 (4%) patients died in the AA and
AS cohorts, respectively (p=1.0). Aside from a statistically (but not clinically) significant difference in Hb at day 30 (p=0.044),
no difference was seen in longitudinal Hb or markers of hemolysis (LDH and ARC; Figure). No significant difference was seen
in median number of RBC units transfused (AA: 4.0 [2.0-6.0]; AS: 3.0 [2.0-6.0]; p=0.454) or days to last transfusion (AA: 23.0
[14.0-77.0]; AS: 22.0 [13.0-75.0]; p=0.86). SCD complications were rare post-HCT, with no difference seen between cohorts in
number (%) with VOC (AA: 1 [2%; had 2 separate VOC events]; AS: 3 [3%]; p=1.0), ACS (none reported), chronic pain (AA: 0
[0%]; AS: 1 [<1%]; p=1.0), or other SCD-related complications (AA: 2 [3%]; AS: 9 [7%,; had 11 separate other events]; p=0.456).
Stroke occurred in a significantly higher proportion with an AA versus AS donor (5 [8%] and 2 [2%], respectively; p=0.04). No
significant differences were seen in longitudinal (1 and 2 years and at last follow up) post-HCT cardiac (EF, SF, TRJ velocity),
pulmonary (FEV1, FVC, DLCO), or renal (GFR) function between cohorts (data not shown).

Our results indicate that in MRD HCT for SCD, AS and AA donors yield comparable long-term outcomes. In this retrospective
and registry-based study design, detailed analyses did not show differences between the two cohorts at baseline or at any
timepoint post-HCT. While there were some outcome differences between the cohorts, they were either not clinically signifi-
cant or did not have a scientific rationale, and thus were likely due to chance alone (denoted by bolding in Table). Given the
young age of our cohort at HCT and thus a smaller proportion with SCD-related organ dysfunction, our results may not be
applicable to an older cohort with significant organ dysfunction which will require a separate analysis.
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Baseline patient and transplant characteristics of pediatric SCD patients undergeing MRD HCT by donor

hemoglobin genotype
Level Overall Hb AA Hb AS p-
value
182 60 (33%) 122 (67%)
Age at HCT (years), Mean (SD) 8.7 (4.8) 8.6 (4.6) 8.7 (5.0) 0.912
Sex 0.877
Female 88 (48%) 30 (50%) 58 (48%)
Male 94 (52%) 30 (50%) 64 (53%)
Type of SCD 0.117
Hb S Beta 0 Thalassemia 8 (4%} 5 (8%) 3 (3%)
Hb S8 174 (96%) 55 (92%) 119 (98%)
Hemoglohin Parameters
Hemoglobin, Mean (SD) 9.2 (1.6) 9.3 (1.5) 9.2 (1.7) 0.942
Hb S (%), Mean (SD) 50.8 (27.8) 53.5(28.2) 495 (27.7) | 0.464
Hb A (%), Mean (SD) 32.8 (34.0) 31.2 (33.3) 33.6(34.4) | 0.719
Hb A2 (%), Mean (SD) 238 (1.0) 2.9(1.1) 2.7 (0.9) 0175
Hb F (%), Mean (SD) 11.2 (10.8) 9.5 (9.0) 12.0 (11.5) 0.218
ARC, Mean (SD) 309.2 (244 4) 318.2 (233.7) 303.8(252.5) | 0.785
LDH, Mean (SD) 995.0 (551.1) 949.9 (533.3) 1016.9 (562.4) | 0.581
Disease Severity Pre-transplant 0.586
Less severe with complications 61 (34%) 22 (37%) 39 (32%)
Less severe without complications 23 (13%) 9 (15%) 14 (12%)
Severe 97 (54%) 29 (48%) 68 (56%)
Indication for HCT {severe disease only)
Clinical Stroke 29 (30%) 11 (38%) 18 (27%) 0.375
Progressive SCI 10 (10%) 5 (17%) 5 (7%} 0.271
Cerebral Arteriopathy 26 (27%) 8 (28%) 18 (27%) 1
VOC 41 (42%) 7 (24%) 34 (50%) 0.033
ACS 36 (37%) 9 (31%) 27 (40%) | 0.562 |
HU treatment within 1 month of HCT 72 (40%) 22 (37%) 50 (41%) 0.69
conditioning
Total number of RBC units received 0.764
<5 43 (28%) 15 (29%) 28 (28%})
5-10 46 (30%) 16 (31%) 30 (30%)
11-50 49 (32%) 14 (28%) 35 (35%)
~ 550 14 (9%) 6 (12%) 8 (8%)
Chronic RBC transfusions 72 (40%) 21 (36%) 51 (42%) 0.523
| Duration of chronic RBC (mao), Mean (SD) 9.5 (3.7) 9.5 (3.6) 9.5 (3.8) 0.988
Ejection fraction (%)}, Mean {SD) 66.5 (6.2) 67.0 (6.8) 66.3 (5.9) 0.5 |
Cardiac shortening fraction (%), Mean (SD) 37.2 (4.6) 37.1(4.1) 37.2 (4.9) 0.961
[ TR jet velocity (m/sec), Mean (SD) 2.2 (0.3) 2.3(0.3) 2.2 (0.3) 0.595 |
FEV1(% predicted), Mean (SD) 86.6 (14.0) 87.0(14.0) 86.4 (14.1) 0.859
FVC (% predicted), Mean (SD) 87.6 (13.5) 86.6 (13.7) 88.1 (13.4) 0.575
DLCO (% predicted), Mean (SD) B84.3 (21.5) 85.6 (15.6) 83.7 (24.0) | 0.748
GFR (mL/min/1.73mm?}, Mean (SD) 149.1 (41.2) 150.0 (44.9) 148.7 (39.5) | 0.851 |
Figure 1
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