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Introduction: Unrelated cord blood transplantation (UCBT) and haploidentical stem cell transplantation with post-transplant
cyclophosphamide as graft-versus-host disease (GVHD) prophylaxis (PTCy-haplo) are alternative options for patients with
hematologic disease lacking a human leukocyte antigen (HLA)-matched donor. Non-relapse mortality (NRM) after UCBT may
vary depending on the cord blood CD34+ cell count, but no study has accounted for CD34+ cell count when comparing the
outcomes after UCBT and PTCy-haplo. Therefore, we analyzed transplant outcomes after UCBT and PTCy-haplo in patients
with hematologic disease from data of a nationwide registry that included cord blood CD34+ cell count.
Methods: Patients with hematologic disease receiving �rst UCBT or PTCy-haplo between 2014 and 2020 were identi�ed from
the nationwide registration data of the Japanese Data for Hematopoietic Cell Transplantation. Acute GVHD-related mortality
was de�ned as death caused primarily by GVHD or occurred secondary to GVHD, and infection-related mortality as death
due to graft failure or infection but not acute GVHD. Patients treated by UCBT were strati�ed by the median CD34+ cell count
for comparison (0.84 × 10 5/kg).
Results: A total of 7,499 patients were enrolled and classi�ed into 3 groups: PTCy-haplo (n = 1,142), UCBT with high CD34+
cell count (UCB-H; ≥ 0.84 × 10 5/kg, n = 3,185), and UCBT with low CD34+ cell count (UCB-L; < 0.84 × 10 5/kg, n = 3,172).
Patients in the PTCy-haplo group were slightly younger than UCB-H and UCB-L patients (median age: 54 vs. 56 and 55 years).
The PTCy-haplo group also included a greater proportion of males than the UCB-H group (62.4% vs. 50.0%) but not the UCB-L
group (64.2%). A greater proportion of PTCy-haplo patients had a PS score of 0 (53.2% vs. 46.2% and 45.6%), a hematopoietic
cell transplantation-speci�c comorbidity index of 0 (57.6% vs. 52.7% and 54.4%) and donor-speci�c anti-HLA antibody (2.7%
vs. 1.0% and 1.6%), received reduced-intensity conditioning (58.0% vs. 40.5% and 41.6%), calcineurin inhibitor with mycophe-
nolate mofetil (88.5% vs. 38.6% and 38.4%), and underwent transplantation in the later period (82.0% vs. 54.6% and 50.7%).
There were no signi�cant differences in disease-risk index between groups. At 2 years post-transplantation, NRM and overall
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survival (OS) were signi�cantly better in the PTCy-haplo group than the UCB-H and UCB-L groups (NRM: 18.8% vs. 21.6% and
25.3%, P < 0.001; OS: 56.2% vs. 53.3% vs. 49.6%, P < 0.001). Neutrophil engraftment rate at 42 days was also signi�cantly
higher in the PTCy-haplo group than the UCB-H and UCB-L groups (93.7% vs. 87.5% and 82.9%, P < 0.001). The PTCy-haplo
group less frequently developed grade II-IV (26.4% vs. 37.3% and 34.4%, P < 0.001) and III-IV acute GVHD (7.0% vs. 12.2%
and 10.5%, P < 0.001). While neither the differences in NRM nor that in OS remained signi�cant between PTCy-haplo and
UCB-H groups in multivariable analysis (NRM: hazard ratio [HR], 1.18, 95% con�dence interval [CI], 0.99-1.41, P = 0.073; OS:
HR, 1.05, 95% CI, 0.94-1.17, P = 0.42), signi�cant differences were maintained between PTCy-haplo and UCB-L groups (NRM:
HR, 1.35, 95% CI, 1.13-1.61, P = 0.001; OS: HR, 1.12, 95% CI, 1.00-1.26, P = 0.042). Regarding the cause-speci�c mortality,
infection-related mortality was also signi�cantly lower in the PTCy-haplo group compared to UCB-H and UCB-L groups (8.1%
vs. 11.1% and 13.6%, P < 0.001) while GVHD-related mortality did not differ among groups (5.0% vs. 5.2% and 4.9%, P = 0.69).
Conclusion: UCBT-H resulted in similar NRM and OS as patients receiving PTCy-haplo, whereas outcomes were worse in
UCBT-L. These �ndings indicate that high CD34+ cell count in cord blood is a critical criterion for alternative donor selection.
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