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Background: Serotherapies such as anti-thymocyte globulin (ATG) and alemtuzumab (AL) are added to conditioning
chemotherapy for matched related donor (MRD) hematopoietic cell transplantation (HCT) for sickle cell disease (SCD) to
facilitate engraftment and prevent graft-vs-host disease (GVHD). Most reports show ATG added to myeloablative (MA) con-
ditioning; however, the use of AL has increased with investigation of different intensity regimens. The aim of this study was to
compare HCT-related outcomes across common conditioning approaches to determine superiority.
Methods: Retrospective data on baseline patient and HCT characteristics, and HCT outcomes were collected on 352 SCD
patients >1 yr post-HCT at 14 Sickle cell Transplant Advocacy and Research (STAR) Alliance centers. Patients with a non-
MRD (n=117) or without serotherapy (n=26) were excluded, leaving 209. MA included busulfan (BU) cumulative dose (CD)
>8mg/kg or TBI≥800 cGy; other regimenswere termednon-MA (nMA). Summary statistics were presented asmedian (IQR) for
continuous variables and count (%) for categorical variables. Comparisons weremade using two-sample hypothesis tests, with
p-value of < 0.05 as signi�cant. Time-to-event analyses followed out to 3 years (censored after) and considered 4 outcomes.
The �rst 3 were estimated via the Kaplan-Meier method: (1) overall survival (OS); (2) rejection-free survival (RFS); with death
and rejection as events; (3) severe GVHD-free, RFS (GRFS), with death, RFS and severe GVHD as events; and (4) GVHD was
estimated by Fine-Gray competing risk analyses, considering death as a competing event and censoring for rejection.
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Results: 209 patients receivedMRDHCTwithMA+AL (66, 32%), nMA+AL (49, 23%), MA+horse (hATG) (71, 34%), or MA+rabbit
(rATG) (23, 11%). Median recipient and donor age at HCT were 8.4yr (IQR: 5.1, 13.0) and 9.3 (5.1, 15.0) and similar across co-
horts. MA+AL had a less severe clinical phenotype and nMA+AL had decreased pulmonary function; other baseline character-
istics were similar (data not included). Conditioning for MA+AL included bu/cyclophosphamide (cy) (64%) or bu/�udarabine
(�u) (36%), for MA+hATG bu/cy (68%) or bu/cy/�u (32%), for MA+rATG bu/cy (83%) or bu/�u (17%), and for nMA+AL melpha-
lan/�u (92%) plus thiotepa (TT) (8%). GVHDprophylaxis was primarily calcineurin inhibitor andmethotrexate ormycophenolate
mofetil (91.4%). In MA, serotherapy was proximal timed with AL starting day -5 or -6 at a median (IQR) CD of 1.05mg/kg (0.8,
1.5), hATG starting day -3 at 90mg/kg (90), or rATG starting day -5 at 10mg/kg (9.6, 10.1); in nMA, AL was distal timed starting
day -22 at a CD of 1.98mg/kg (1.0, 2.8). Stem cells were bone marrow in all, and GCSF primed in 15.4% of MA+AL and 4% of
nMA+AL. Total nucleated and CD3 cell doses were similar across cohorts. nMA+AL had shorter median follow up at 2y (1, 4)
vs 3y (2, 6) overall. nMA+AL had earliest time to neutrophil engraftment, required less platelet infusions, and had a shorter
hospital stay at median 13d (12, 15), 8 infusions (4,13), and 21d (18, 26), respectively. Readmissions were highest for MA+AL
at 77% (vs 64% overall). Graft rejection occurred only in nMA+AL (4, 8.2%) and MA+rATG (2, 8.7%). Table
3-yr CI of grade III/IV aGVHD was highest in nMA at 12% (CI: 0.05, 0.23) vs 0-7%, p=0.130 and for any cGVHD was signi�cantly
higher in nMA+AL at 33% (0.19, 0.46) vs 9-19%, p=0.001. 3-year OS was excellent at 94.4% (91.3, 97.7) and comparable per
cohort. 3-year RFS was lowest though not signi�cantly in nMA+AL at 87% (0.78, 0.97) vs 91-97%, p=0.260. 3-year GRFS was
signi�cantly lower in nMA+AL at 69% (0.57, 0.83) vs 83-94%, p=0.001. When age controlled GRFS in nMA+AL ≥13y was
signi�cantly lower at 59% (0.40, 0.88) vs 74-100%, p=0.007. Figure
Conclusions: Despite small cohort sizes and retrospective nature, this study allowed for direct comparison of common ap-
proaches to MRD HCT for SCD. Outcomes were collectively excellent. nMA had earlier engraftment, less transfusion needs,
and shorter hospital stay, although signi�cantly more cGVHD and lower 3-yr GRFS in�uenced by older age. Current clinical
trials in nMA+AL include TT and abatacept to mitigate this difference. We previously reported an association between MA
and cardiac dysfunction (Stenger et al. Transplant Cell Ther 2023). Potential bene�t of nMA must be balanced against risk of
rejection and GVHD, thus providers should carefully consider such when selecting conditioning.
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