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Abstract

T-cell depletion of an HLA-haploidentical (haplo) graft is often used to reduce the risk of graft-

versus-host disease (GVHD), but the lack of donor T cells in the infused product may lead to graft 

failure, slow T-cell reconstitution, infections, and relapse. More selective T-cell depletion targeting 

CD45RA can effectively deplete naïve T cells but preserve large numbers of memory T cells 

leading to robust engraftment of diverse T-cell populations and reduction of viremia in the early 

post-transplant period. Herein, we report the outcome of 143 pediatric and young adult 

hematologic malignancy patients receiving a first allogeneic hematopoietic cell transplantation 

(HCT) on 6 consecutive ex vivo T-cell depleted haploHCT protocols over the past 15 years at a 

single institution - including the first 50 patients on an active CD45RA-depleted haploHCT study 

in which patients also received NK-cells and pharmacological GvHD prophylaxis post transplant. 

Our data demonstrated an increase in the 3-year overall survival and event-free survival in non-

chemorefractory recipients receiving CD45RA-depleted grafts (78.9% and 77.7%, respectively) 

compared to historic T-cell depleted haploHCT cohorts (46.7% and 42.7%, respectively, p=0.004, 
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and 0.003). This improvement was primarily due to a reduction in transplant related mortality 

without significant increase in the rates of GVHD.

Introduction

Allogeneic hematopoietic cell transplantation (HCT) remains the definitive therapeutic 

option for patients with high risk hematologic malignancies.1, 2 Significant improvement in 

survival following HCT has been achieved in the last two decades through advances in HLA 

typing, donor selection, and supportive care.3 Although increased efforts in detecting and 

treating infections and graft-vs.-host disease (GVHD) have been made, these complications 

along with disease recurrence remain the primary causes of death.4–8

Matched related and matched unrelated donors continue to be the standard for 

transplantation in patients with hematologic malignancies, however 25–60% of eligible 

pediatric recipients lack such donors.9 Ex vivo T-cell depleted haploidentical donor (haplo) 

grafts can reliably achieve donor engraftment with manageable side effects.10–13 However, 

extensive T-cell depletion resulted in delayed immune recovery, and higher risk of relapse 

and infection.14, 15 Hence, more selective T-cell depletion techniques that effectively remove 

naïve alloreactive T cells but save potentially beneficial donor T-cell subsets have been 

studied.16, 17 CD45RA-depletion has been shown to preserve diverse donor memory cell 

populations that may be effective in providing protection against infections and relapse, with 

little added risk of severe GVHD.18–21 Therefore, we recently incorporated CD45RA-

depletion into our institutional haploHCT protocols for treatment of patients with 

hematologic malignancies.22–24 Our previous analysis showed a robust recovery of effector 

memory and central memory subsets by Day +30 post-transplant that were a direct 

recapitulation of the CD45RA-depleted donor graft. This early quantitative T-cell recovery 

compared favorably to older CD3-depletion techniques and was associated with a reduction 

in incidence and duration of viremia during the first 6 months after HCT. Herein, we analyze 

the early clinical outcomes in the first 50 patients on this ongoing study and find significant 

improvement in overall and event-free survival for non-refractory patients with hematologic 

malignancies compared to similar patients treated on historic institutional haploHCT trials.

Subjects and Methods

Patients

Analyses include 186 high risk hematologic malignancy patients who received first 

allogeneic HCT on IRB approved trials at St. Jude Children’s Research Hospital from 2002 

to 2017. Informed consent was obtained for all participants. Of these, 143 were treated on T-

cell depleted haploHCT trials under various IND or IDE granted by the FDA; 43 were 

treated on an IRB approved standard-of-care HLA-matched donor protocol.

CD45RA-depleted haploHCT cohort (n = 50)

Initiated in 2013 (ClinicalTrials.gov Identifier: NCT01807611). Eligibility criteria include a 

hematologic malignancy with an indication for HCT, and lack of matched related or 

unrelated donor, or unsuitability for conventional matched donor transplant due to refractory 
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malignancy. If more than one suitable haploidentical donor was available, the donor with the 

greatest level of KIR mismatch was preferred. KIR mismatch was defined by the presence of 

inhibitory KIR genes for which the recipient lacked the cognate HLA gene.25 Recipients 

received conditioning consisting of total lymphoid irradiation (8Gy), cyclophosphamide 

(60mg/kg), fludarabine (150mg/m2), thiotepa (10mg/kg), and melphalan (140mg/m2), 

followed by two hematopoietic progenitor cell grafts that were T-cell depleted using a 

CliniMACS device (Miltenyi Biotec, Auburn, CA). The first graft was enriched for CD34+ 

cells, and the second was CD45RA-depleted with a combined CD34+ cell dose goal of 5 × 

106/kg (accepted range: 2 – 50 × 106/kg). Finally, purified donor NK cells were infused on 

Day +6, and sirolimus (n=9) or MMF (n=41) was initiated for GVHD prophylaxis 7 days 

after NK cell infusion and continued to Day +60 if no GVHD or mixed chimerism occurred. 

There was no minimum or maximum T-cell dose in this cohort, only the requirement of >2 

log depletion of all CD45RA+ cells.

Historic haploHCT cohorts (n = 93)

Two historic cohorts with similar eligibility requirements were retrospectively analyzed as 

comparator groups. Goal CD34+ dose for all patients in these two historic haploHCT 

cohorts was 10 × 106/kg (accepted range: 2 – 100 × 106/kg).

Initial haploHCT cohort (n = 27): From 2002 through 2004; patients received CD34+ 

enriched (n=7) or CD3-depleted (n=20) progenitor cell grafts. Patients received total body 

irradiation (TBI) (12Gy), thiotepa (10mg/kg), cyclophosphamide (120mg/kg), and rabbit 

ATG (10mg/kg) without post-transplant GVHD prophylaxis.

Recent haploHCT cohort (n = 66): From 2004 to 2013; patients were treated on 4 

consecutive clinical trials utilizing several advances compared to the Initial haploHCT 

cohort, including: i) use of submyeloablative melphalan, ii) weekly viral monitoring by PCR 

with preemptive treatment, EBV prophylaxis with rituximab, iii) selection of the donor with 

the greatest level of KIR mismatch, and iv) frequent chimerism monitoring with donor 

lymphocyte infusion (DLI) intervention. Patients received CD3-depletion (n=56) or CD34+ 

enriched (n=10) progenitor cell grafts preceded by a preparative regimen including 

fludarabine (150–200mg/m2), thiotepa (10mg/kg), and melphalan (120–140mg/m2), and 

either OKT3 (n=46) or campath (n=20). Recipients of CD3-depleted grafts received MMF 

for two months post-transplant. In the second of these 4 trials, T-cell addback with a goal of 

0.15 × 106/kg T cells was provided. Upon completion of that trial, the T-cell dose of CD3-

depleted grafts was capped at <0.1 × 106/kg.

Contemporary HLA-matched donor transplant cohort (n = 43)

Recipients who received standard myeloablative transplantation with an HLA-matched 

donor for hematologic malignancy parallel (2013–2017) to the CD45RA-depleted 

haploHCT cohort were also assessed. Donors were required to be matched at a minimum of 

7 out of 8 alleles when considering HLA-A, B, C, and DRB1. Matched donor recipients 

were conditioned with TBI (12Gy) and cyclophosphamide (120mg/kg) or IV Busulfan 

(0.8mg/kg/dose q6hr initially, then targeted) and cyclophosphamide (200mg/kg). Matched 

unrelated donor recipients (n=29) received rabbit ATG (7mg/kg), whereas matched sibling 
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donor recipients (n=14) did not. All received MMF to Day +30 and Cyclosporine to Day 

+100 followed by a 4-week taper. Bone marrow graft was utilized in 40 (93%).

Defining disease status

Pre-transplant disease status was categorized as standard or refractory. Refractory patients 

included those with active disease, including leukemia >5% blasts in the marrow with count 

recovery or <5% blasts but without blood count recovery, MDS with >5% blasts, or active 

lymphoma. Standard patients included anyone in CR (even if detectible minimal residual 

disease), lymphoma with PR or VGPR, MDS with <5% blasts, or any CML.

Statistics

The first 50 CD45RA-depleted haploHCT recipients, who were at least 100 days post-

transplant, were compared to the Initial haploHCT cohort (n=27), the Recent haploHCT 

cohort (n=66), and the contemporary HLA-matched donor cohort (n=43). Patient 

characteristics and outcomes data were compared using t-test/Wilcoxon rank-sum test based 

on normality assumption for continuous variables and chi-square test/fisher exact test for 

categorical variables. Overall survival (OS) was defined as the time from transplantation 

until death from any cause, censoring those alive at last follow-up. Survival probabilities 

were estimated using Kaplan-Meier method and compared using log-rank test. Event-free 

survival (EFS) was defined as the time from transplantation until relapse or death due to any 

cause, all other patients are censored. The cumulative incidence (CIN) of relapse, transplant 

related mortality (TRM), acute GVHD II-IV, acute GVHD III-IV and chronic GVHD were 

estimated by Kalbfleisch–Prentice method and compared using Gray’s test, deaths were 

considered as competing events.26, 27 For patients with acute GVHD III-IV events, overall 

survival from time of diagnosis of acute GVHD was performed as above. The assumption of 

proportional hazard was confirmed in all analyses. All the reported P values are two-sided 

and considered statistically significant if < 0.05. Statistical analyses were performed with 

SAS software version 9.4 Institute (Cary, NC).

Results

HaploHCT recipients

Overall, patient characteristics are similar for the three haploHCT cohorts (Table 1). The 

majority were of racial or ethnic minority, as only 56 (39%) were non-Hispanic white. Most 

patients had acute leukemia: 55 acute myeloid leukemia (AML), 55 acute lymphoid 

leukemia (ALL; 45 B-lineage, 10 T-lineage), and 6 biphenotypic leukemia. Twelve (8%) had 

MDS (5 with RCC, 3 with RAEB, 4 in CR1 after chemotherapy for presence of blasts). 

Nearly one-quarter of patients were unable to achieve remission prior to transplant (deemed 

refractory). Flow cytometry and DNA-based minimal residual disease (MRD) testing was 

only consistently available in the CD45RA-depleted haploHCT cohort, and of the 36 

patients in remission, 22 (61%) were MRD negative, 10 (28%) MRD positive, and 4 had no 

MRD test available. High progenitor cell doses (CD34+ cells >10×106/kg) were achieved in 

a majority of recipients in all haploHCT cohorts. The infused CD3+ (T-cell) dose was 

markedly lower in the historic cohorts in which pan T-cell depletion was used (median 

infused T-cell dose: 0.05×106/kg (Initial), 0.05×106/kg (Recent) and 75.85×106/kg in the 
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CD45RA-depleted haploHCT cohort). Forty-six (92%) patients in the CD45RA-depleted 

cohort received no detectible CD45RA+ T cells (<0.001 × 106/kg) from their progenitor cell 

grafts, the remaining four patients received 0.041 to 0.128 × 106/kg. Five patients did not 

receive NK cells, and the 45 remaining patients received a median of 11.9 (range 1.26 to 

67.97) × 106/kg NK cells and a median of <0.001 (range <0.001 to 0.014) × 106/kg T cells.

Engraftment

In the CD45RA-depleted cohort, 47 (94%) engrafted neutrophils at a median of Day +11 

(range 9 to 13). Two (4%) experienced acute rejection, and all other patients uniformly 

achieved full donor chimerism by Day +30. Both patients with rejection had AML with 

myelodysplasia-related changes, and both achieved complete donor engraftment following 

salvage transplantation from the same donor. A third patient died of transplant related causes 

during engraftment (ANC>500/μL × 2 days). Neutrophil engraftment occurred in 93% in the 

Initial haploHCT cohort at a median of Day +14 (range 8–35), and 88% in the Recent 

haploHCT cohort at a median of Day +11 (range 9 to 26).

Platelet engraftment (>20K/μL) occurred in 92% CD45RA-depleted haploHCT recipients by 

Day +100 (median Day +17, range 10–84), 89% Initial haploHCT (median Day +17, range 

14–45), and 86% Recent haploHCT recipients (median Day +15, range 7 to 50).

GVHD

The CIN of acute GVHD II-IV in CD45RA-depleted haploHCT recipients was 32.1±6.7% 

at one year. This was comparable to 22.2±8.2% (p=0.3) in Initial haploHCT and 36.4±6.0% 

(p=0.8) in Recent haploHCT recipients (Figure 1A). Overall, 16 CD45RA-depleted 

haploHCT recipients experienced grade II-IV acute GVHD at a median of Day +27 (range 7 

to 125), with a skewing towards higher grades of GVHD (II = 2, III = 7, IV = 7). Six Initial 

haploHCT and 24 Recent haploHCT recipients experienced grade II-IV acute GVHD (II = 

12, III = 10, IV = 8) at a median of Day +49 (range 16 to 278). Notably, grade II-IV acute 

GVHD at one year was more common in the historic haploHCT recipients who received 

≥0.1×106 CD3+-cell/kg (14/28=50%) compared to those receiving <0.1×106 CD3+-cell/kg 

(16/65=25%) (p=0.006).

The CIN of chronic GVHD was 25.9±6.6% at two years in CD45RA-depleted, 25.9±8.7% 

(p=1.0) in Initial and 27.3±5.5% (p=0.7) in Recent haploHCT recipients. The NIH severity 

score for chronic GVHD was mild in 5, moderate in 5, and severe in 2 patients. Of the 7 

Initial and 18 Recent haploHCT recipients who experienced chronic GVHD, the severity of 

chronic GVHD was limited in 11 and extensive in 14, and an infused CD3+-cell dose of 

≥0.1×106/kg was associated with an increased rate of chronic GVHD 14/28=50% vs. 

11/65=17% (p=0.00048). Organs typically involved by acute GVHD included skin, gut and 

liver in all cohorts. Interestingly, there was a trend towards an increased presence of visceral 

GVHD without skin GVHD in CD45RA-depleted recipients, as skin GVHD was present in 

only 56% of CD45RA-depleted recipients with any GVHD compared to 79%, 91%, and 

100% in the other cohorts. All patients with moderate to severe acute GVHD received 

standard GVHD therapy consisting of corticosteroids and maintenance agent, usually 
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tacrolimus. In patients with suboptimal initial response, second line therapy was initiated, 

usually infliximab.

Treatment Related Mortality and Relapse

Because patients with refractory disease generally have higher rates of TRM and relapse, 

these analyses were stratified by disease status (Table 2).

Four CD45RA-depleted haploHCT recipients experienced TRM by Day +100 (3 were 

refractory). The CIN of TRM at 1 year in standard risk patients was lower with each 

generation as CD45RA-depleted haploHCT recipients were 5.6±3.9% compared to 

41.7±10.4% (p=0.001) for Initial haploHCT and 21.6±5.8% (p=0.05) for Recent haploHCT 

(Figure 1B). There was no difference in TRM amongst refractory patients (p=0.67).

Nine CD45RA-depleted haploHCT recipients experienced relapse: 5/14 refractory and 4/36 

standard risk patients. The 3-year CIN of relapse in standard risk patients receiving 

CD45RA-depleted haploHCT (11.5±5.5%) was lower than the Initial haploHCT cohort 

(33.3±10.1%; p=0.02), and similar to the Recent haploHCT cohort (23.5±6.0%; p=0.2; 

Figure 1C). The relapse rate in refractory patients was similar, with a 3-year CIN of 

36.9±14.1% in CD45RA-depleted haploHCT recipients compared to 53.3±13.6% (p=0.3) in 

Recent haploHCT recipients. There were only 3 refractory patients in the Initial haploHCT 

cohort, precluding analysis.

Survival

Thirty-six CD45RA-depleted haploHCT recipients remain alive at a median of 532 days 

post-transplant (range 106 to 1538). Overall survival and event-free survival at 3 years was 

65.8±7.8% and 64.1±7.6%, respectively (Figure 2A). The 3-year overall survival was 

significantly worse in refractory patients 32.3%±18.8% than standard risk patients 

78.9±13.7% (p=0.002; Table 2). Therefore, survival analysis was stratified by disease status.

3-year overall survival in standard risk patients was improved for CD45RA-depleted 

haploHCT recipients (78.9±13.7%) compared to Initial haploHCT (33.3±9.6%; p=0.0005) 

and Recent haploHCT (52.9±7.0%; p=0.03) recipients (Figure 2B). Event-free survival 

(alive without relapse) was also improved at 77.7±13.9% vs. 25.0±8.8% (p=0.0001) and 

51.0±7.0% (p=0.02), respectively (Figure 2C).

Due to the observation that TRM was low despite a skewing towards severe GVHD in 

CD45RA-depleted haploHCT recipients, the overall survival and TRM from the onset of 

grade III-IV GVHD was analyzed.(Figure 2D) The 2-year OS was 76.2±16.6% in the 

CD45RA-depleted haploHCT cohort versus 31.2±10.6% in the Recent haploHCT cohort 

(p=0.05). With relapse considered as a competing event, the 2-year CIN of TRM was 

14.3±9.7% in CD45RA-depleted haploHCT recipients versus 56.3±13.1% in Recent 

haploHCT recipients (p=0.08).

Contemporary matched donor recipients

Patients in the matched donor cohort were more likely to receive bone marrow grafts and 

less likely to have refractory disease compared to CD45RA-depleted haploHCT recipients 
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(Supplemental Table 1). CD34+ and CD3+ cell doses were lower in matched donor 

recipients compared to CD45RA-depleted haploHCT recipients.

There were only 3 matched donor recipients with refractory disease at the time of 

transplantation, and all experienced early relapse (two before Day +30 and the other before 6 

months). For standard-risk patients, the TRM at one year was below 10% for both 

contemporary cohorts, and the relapse rate at 3 years was 11.5%±5.5% vs. 30.3%±7.9% 

(p=0.1) (Table 2). The 3-year overall survival (66.0±10.3%; p=0.4) and event free survival 

(62.0±10.6%; p=0.2) in matched donor recipients were also similar (Supplemental Figure 1).

Discussion

HaploHCT has been increasingly used since the implementation of post-transplant 

cyclophosphamide (PTCY) as a form of in vivo T-cell depletion.11, 28–30 PTCY induces 

bidirectional tolerance, thereby allowing use of various preparative regimens with 

consistently low rates of TRM and GVHD yet infections and relapse remain problematic.
31–34 Early attempts to limit GVHD in haploHCT recipients utilizing ex vivo T-cell 

depletion were generally successful, but recipients were plagued by delayed donor T-cell 

reconstitution and high rates of dangerous viral infections and disease recurrence.35, 36 

Subsequent strategies combating delayed reconstitution in T-cell depleted haploHCT 

included adoptive transfer of conventional and regulatory or genetically modified T cells.
37–41 Current efforts are focused on selective forms of T-cell depletion which spare effector 

T-cell subsets with a low risk of GVHD, out of which the most widely utilized is TCRαβ-

depletion.42–45 In a recent series of 80 patients with acute leukemia in remission who 

received TCRαβ-depleted haploHCT, robust TCRγδ+ T-cell reconstitution with a very low 

non-relapse mortality rate was reported.45 Furthermore, these patients demonstrated a 5-year 

leukemia-free survival of 71% although best outcomes were restricted to patients receiving 

myeloablative TBI preparative regimens.

We report the outcome of 143 patients receiving a first allogeneic HCT for high risk 

hematologic malignancy on 6 consecutive ex vivo T-cell depleted haploHCT protocols over 

the past 15 years at a single institution, which includes a cohort of 50 patients on an ongoing 

haploHCT study utilizing CD45RA-targeted depletion. We previously reported robust 

recovery of diverse donor memory T-cell subsets, and a reduction in the incidence and 

severity of viremia in patients who received CD45RA depleted grafts.23, 24 In this expanded 

report, we show that overall survival and survival without relapse are superior in non-

refractory recipients of CD45RA-depleted haploHCT compared to historical haploHCT 

recipients. Importantly, current outcomes are similar to a contemporaneous HLA-matched 

donor transplant cohort. While we have not formally compared other donor variables, it is 

very unlikely that there were significant differences between the haploHCT cohorts, since 

there were no significant differences regarding recipient age, race, and ethnicity, and the 

gender of the donor (Table 1). Since the HLA-matched donor transplant cohort was treated 

on a standard of care protocol and no research immune monitoring was performed, we could 

not compare the memory T-cell recovery between both groups.
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Improved outcome in successive haploHCT cohorts appears to be primarily due to a 

reduction in TRM, though there is a trend towards lower relapse risk as well. Reduction of 

TRM may be related in part to advances in supportive care over the 10-year period from the 

initiation of the historic haploHCT trials to the start of the current trial. However, this narrow 

timeframe of supportive care advances is disproportional to the magnitude of TRM 

reduction observed here. Replacing myeloablative TBI with submyeloablative melphalan 

and ATG or Campath with TLI was well tolerated in CD45RA-depleted haploHCT 

recipients, and allowed consistent donor engraftment with rapid and robust donor T-cell 

recovery. The observation that the outcomes of the CD45RA-depleted haploHCT cohort 

were similar to the matched HLA-matched donor transplant cohort that received TBI should 

be an impetus to compare TBI and non-TBI based regimen in the HLA-matched donor graft 

setting.

Our previously reported immune reconstitution data for the first 26 patients showed that 

CD45RA- depleted haploHCT recipients have robust early engraftment (day 30) of CD4- 

and CD8-positive T cells in contrast to recipients of CD3-depleted haploHCT grafts, and 

that this was associated with a reduced incidence of Cytomegalovirus and Adenovirus 

viremia post HCT.23 Of interest, despite receiving NK-cell infusions, CD45RA-depleted 

haploHCT recipients had significantly lower number of circulating NK cells in comparison 

to CD3-deleted haploHCT graft recipients at Day+30, suggesting that the robust early 

memory T-cell reconstitution in CD45RA-depleted haploHCT recipients is critical for 

protection against viral-associated diseases.23 Viral infections plague transplantation in an 

HLA-mismatched setting due to the requirement for extensive ex vivo or in vivo T-cell 

depletion or suppression. Aggressive viral monitoring and preemptive therapy are required 

to reduce morbidity and mortality from these infections,15 though prolonged use of these 

preemptive antiviral agents are associated with potentially severe acute and chronic toxicities 

such as bone marrow suppression and renal injury.46, 47

Historic haploHCT cohorts demonstrated increased rates of acute and chronic GVHD when 

the infused T-cell dose was ≥ 0.1 million/kg. In comparison, 1000-fold higher T-cell doses 

were infused without a significant increase in GVHD when CD45RA-depletion was utilized, 

although a potential skewing towards more severe acute GVHD was noted in these patients. 

Interestingly, survival remained high and TRM low even in patients afflicted with grade III-

IV acute GVHD. In this regard, it might be instructive not only to calculate the GVHD free, 

relapse free survival (GFRS) rate but also the current GFRS (CGRFS; accounts for patients 

who experience GVHD but are successfully weaned off of systemic immune suppression) in 

the future. The low observed TRM in the CD45RA-depleted haploHCT cohort may be 

related to an enhanced ability to control viral infections during acute GVHD treatment, and 

possibly improved response to GVHD therapy.

The early clinical outcomes from this ongoing CD45RA-depleted haploHCT trial were also 

compared to a contemporary HLA-matched donor cohort receiving identical clinical care. 

Overall survival and survival without relapse were found to be similar in the two 

contemporaneous cohorts. However, direct comparison of these cohorts was limited due to 

differences in the patient characteristics and selection bias, as patients lacking a matched 

donor or not suitable for a standard transplant due to their disease status were offered the 
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haploHCT trial. This selection bias though likely skews haploHCT recipients towards a 

higher risk group, and therefore would not influence our report of survival outcome when 

comparing these two 2 cohorts.

In our report, CD45RA-depleted haploHCT recipients had improved outcomes compared to 

recent historical haploHCT cohorts which was predominantly due to a reduction in TRM 

and to a lesser degree a reduction in the incidence of relapse. Thus, further active exploration 

of memory T-cell infusions is warranted, especially since their anti-leukemia activity can 

now be improved by expressing tumor-specific chimeric antigen receptors.48

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1: Cumulative incidence of key adverse events for successive generations of T-cell 
depleted haploHCT.
(A) There was no significant difference between the rate of moderate to severe acute GVHD 

between CD45RA-depleted cohort and the Recent haploHCT cohort (p=0.8) or the Initial 

haploHCT cohort (p=0.3); GVHD analysis was not stratified by disease status. (B) TRM at 

one year for non-refractory patients in the CD45RA-depleted cohort trended lower than in 

the Recent haploHCT cohort (p=0.05) and was significantly lower than in the Initial 

haploHCT cohort (p=0.001). (C) Rate of relapse at three years for non-refractory patients in 
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the CD45RA-depleted cohort trended lower than in the Recent haploHCT cohort (p=0.2) 

and was significantly lower than in the Initial haploHCT cohort (p=0.02).
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Figure 2: Probabilities for overall and event free survival improved with successive generations 
of T-cell depleted haploHCT.
(A) The overall survival and event-free survival at 3 years for the first 50 patients receiving 

CD45RA-depleted haploHCT. (B) 3-year overall survival for non-chemorefractory patients 

was significantly improved in the CD45RA-depleted cohort compared to the Recent 

haploHCT cohort (p=0.03) and the Initial haploHCT cohort (p=0.0005). (C) 3-year event-

free survival for non-refractory patients was significantly improved in the CD45RA-depleted 

cohort compared to the Recent haploHCT cohort (p=0.02) and the Initial haploHCT cohort 

(p=0.0001). (D) 3-year Overall survival from the diagnosis of acute GVHD grade III-IV 

demonstrated a trend towards improved survival in CD45RA-depleted haploHCT recipients 

compared to Recent haploHCT recipients (p=0.08).
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Table 1:

HaploHCT Recipient Characteristics

CD45RA-depleted haploHCT Initial haploHCT P value Recent haploHCT P value

Number 50 27 66

Age, yr (median, range) 8.1 (0.6–20.8) 11.9 (2.7–22.1) 0.269 12.7 (0.5–26.5) 0.227

Gender 0.81 1

Female 19 (38%) 9 (33%) 25 (38%)

Male 31 (62%) 18 (67%) 41 (62%)

Race 0.44 0.8

Asian 2 (4%) 2 (7%) 2 (3%)

Black 10 (20%) 7 (26%) 18 (27%)

White 37 (74%) 16 (59%) 44 (67%)

Other 1 (2%) 2 (7%) 2 (3%)

Ethnicity 0.45 0.43

Hispanic 18 (36%) 7 (26%) 19 (29%)

Non-Hispanic 32 (64%) 20 (74%) 47 (71%)

Diagnosis 0.044 0.048

acute leukemia 47 (94%) 21 (78%) 48 (73%)

lymphoma 1 (2%) 1 (4%) 5 (8%)

MDS 2 (4%) 2 (7%) 8 (12%)

JMML 3 (4%)

CML 3 (11%) 2 (3%)

Disease status 0.15 0.53

Standard 36 (72%) 24 (89%) 51 (77%)

CR1 17 8 26

CR2 14 10 9

CR>2 3 3 8

Other 2 3 8

Refractory 14 (28%) 3 (11%) 15 (23%)

PIF 8

Relapse 1 4 1 10

Relapse ≥2 2 1 2

RAEB 1 3

Prior Autologous HCT 1 (2%) 1 (3.7%) 1.000 3 (4.5%) 0.63

Donor 0.76 0.580

Father 17 (34%) 9 (33%) 28 (42%)

Mother 29 (58%) 18 (67%) 32 (48%)

Other related 1 (2%) 1 (2%)

Sibling 3 (6%) 5 (8%)

Unrelated
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HLA mismatch (#/10) 1 1

0

1

2 1 (2%) 1 (4%) 2 (3%)

>2 49 (98%) 26 (96%) 64 (97%)

CD34+ cell dose (x106/kg) 0.029 0.023

Median (range) 16.7(2.95–67.55) 10.4(1.5–39.0) 10.9(1.7–49.75)

CD3+ cell dose (x106/kg) <0.001 <0.001

Median (range) 75.85(16.1–528.6) 0.05(0.004–0.15) 0.05(0.01–0.25)
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