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Introduction

Donor age has emerged as an important determinant of allogeneic hematopoietic stem cell transplantation (allo-HSCT) outcomes, with evidence from
hematologic malignancies suggesting that younger alternative donors may achieve results comparable or superior to older matched sibling donors
(MSDs). Whether this applies to aplastic anemia (AA)—a non-malignant marrow failure disorder in which graft failure is a concern alongside graft-versus-
host disease (GVHD)—remains unclear. We evaluated the impact of donor type and donor age on long-term outcomes in AA.

Method

We retrospectively analyzed 321 patients with severe or very severe AA who underwent a first allo-HSCT at a single center between 2009 and 2023.
Donors were classified as MSD (n=145), matched unrelated donor (MUD, 8/8; n=65), mismatched unrelated donor (MMUD, <7/8; n=29), or haploidentical
family donor (Haplo, 4—6/8; n=82); one-antigen—mismatched related donors were excluded. Conditioning regimens varied by donor type and era:
fludarabine—cyclophosphamide—antithymocyte globulin (ATG) or total nodal irradiation for MSD; total body irradiation (TBI) 400-800 cGy with
cyclophosphamide for MUD/MMUD; and TBI 600-800 cGy with fludarabine for Haplo. GVHD-free, failure-free survival (GFFS) was defined as the
proportion of patients who were alive without specific events, including grade Il to IV acute GVHD, chronic GVHD requiring systemic treatment, primary or
secondary graft failure, or death from any cause after SCT (whichever came first) Cumulative incidences were estimated with death (and graft failure for
chronic GVHD) treated as competing events.

Result

Baseline characteristics are shown in Table 1. Both recipient age and median donor age were higher in the MSD group than in the other groups, and bone
marrow was used more frequently as the stem cell source in MSD recipients. Neutrophil and platelet engraftment occurred at a median of 12 and 14 days,
respectively. Primary graft failure occurred in 1 patient and secondary graft failure in 29.

With a median follow-up of 10.1 years (IQR, 6.6—14.2), 5-year overall survival (OS), failure-free survival (FFS), and GFFS were 92.1%, 84.2%, and 68.4%
for the entire cohort (Figure 1). Outcomes differed markedly across the four donor types: 5-year OS was 95.8%, 98.5%, 71.3%, and 87.6% for MSD,
MUD, MMUD, and Haplo (P<.001); FFS was 80.1%, 96.9%, 67.4%, and 87.5% (p=.001); and GFFS was 74.6%, 69.6%, 43.5%, and 65.1% (p=.001).
MMUD recipients had significantly poorer outcomes across all endpoints than MSD, MUD, and Haplo recipients, whereas MSD, MUD, and Haplo were
comparable. When unrelated donors were analyzed as a single group, these differences were obscured (all p>.05).These divergent outcomes reflected
distinct patterns of failure by donor type. MSD transplantation conferred the lowest GVHD burden—cumulative incidence of grade |I-IV acute GVHD 6.2%
(vs 27.7%, 37.9%, and 29.3%) and moderate-to-severe chronic GVHD 4.9% (vs 18.5%, 17.4%, and 14.9%)—but the highest incidence of graft failure
(16.3% vs 1.5%, 3.4%, and 2.4%; P<.001), which was largely survivable and accounted for the lower FFS of MSD despite its excellent OS.

Finally, we examined whether older donor age was detrimental. When donors were dichotomized at 50 years, older donor age (>50 years) was associated
with inferior OS in the overall cohort (85.0% vs 93.7%; p=.01), but not with FFS or GFFS (p=.32 and .62). Because all MUD and MMUD donors were <50
years, the effect of donor age was further assessed within the MSD and Haplo groups (Figure 2). Recipients of older MSDs had 5-year OS and GFFS of
90.6% and 78.1%, comparable to younger MSD recipients (97.3% and 74.5%; p=.10 and .58). In contrast, recipients of older Haplo donors had
significantly lower OS (78.6% vs 92.4%; p=.03) and GFFS than younger Haplo recipients.

Conclusion

Although younger donors are increasingly preferred over older matched siblings in the transplantation of hematologic malignancies, this paradigm did not
extend to aplastic anemia. Here, the prognostic impact of donor age was donor-type dependent: older matched sibling donors achieved outcomes
comparable to younger siblings and remained a favorable option, whereas older donor age was detrimental in the haploidentical setting. MSD
transplantation conferred a markedly lower GVHD burden, offset by a higher incidence of graft failure. These findings suggest that an older matched
sibling should not be passed over Iin favor of a younger alternative donor in AA, and that the impact of donor age must be interpreted in the context of
donor type. Confirmation in larger cohorts is warranted.
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Figure 2. Overall survival (A), failure-free survival (B), and GVHD-free, failure-free survival (C) according to donor type and donor age.
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