
Background
Haplo-HSCT after depletion of α/β T and B cells is an option for those children
with acute leukemia lacking an HLA-identical donor. Preservation of NK and γδ T
cells in the allograft enhances the graft-versus-leukemia eff ect. An ongoing Phase 
I/II trial evaluates post-transplant infusion of donor T-cells transduced with the iC9 
suicide gene (BPX-501 cells) for adaptive immunity optimization (ClinicalTrials.gov: 
NCT02065869). The iC9 gene contains the sequence for truncated CD19, so that 
the BPX-501 cells (CD3+/CD19+) can be easily tracked in peripheral blood.

Methods
To date, 33 patients with acute leukemia in morphological 1st or 2nd CR have been 
treated. 21 had acute ALL and 12 AML. All six CR1 patients were transplanted due to 
either poor cytogenetic/molecular characteristics or high levels of MRD at the end 
of induction therapy, predictive of a high relapse rate. All patients were given a
fully myeloablative conditioning regimen. Rabbit anti-thymocyte globulin (ATG
NEOVII, 12 mg/Kg over 3 days, day -4 to day -2 prior to HSCT) to prevent graft-
versus-host disease (GvHD) and graft failure and Rituximab (200 mg/m2 on day -1) 
to prevent EBV-PTLD. No pharmacological post-transplant GvHD prophylaxis was 
given. GMP BPX-501 T cells are derived from non-mobilized donor leukapheresis 
and are expanded, transduced and selected for the iC9 gene, cryopreserved and 
shipped back to the clinical site.

After the activation and transduction with the retroviral iC9 construct, BPX-501
cells switch towards a CD45RO phenotype.

Demographics (n=33)

Outcome and GVHD
All patients engrafted and no secondary graft failure was recorded. Median time
to neutrophil and platelet recovery was 16 days (range 10-33) and 11 days (range
7-22), respectively. BPX-501 T lymphocytes were infused at a median time of 17
days (range 13-52) after the allograft. The initial patient received 2.5x105 BPX-501
T cells, the subsequent 28 patients received 1x106 cells/kg and the last 6 patients
were included on a secondary escalation of 2 or 4x106 BPX-501 T cells/kg.

Summary of GVHD Results

TRM and DFS
Median follow-up of these 33 children is 8 months (range 1-19 months). Patients 
with >60 days follow-up were included in the analysis. One of them died due to 
chronic GvHD-associated bronchiolitis obliterans and three children relapsed; 
the cumulative incidence of non-relapse mortality and leukemia recurrence are 
shown below. The probability of disease free survival 
at 15 months is 85%.

Immune Reconstitution
BPX-501 T cells (CD3+CD19+ cells) remain detectable at one year in peripheral 
blood. 

Conclusions
Overall, these data indicate that the infusion of BPX-501 cells in children with AL,
given α/βTCR depleted haplo-HSCT, results in low non-relapse mortality, visceral 
acute GvHD and chronic GvHD. Although the median observation time is still 
limited, the cumulative incidence of disease recurrence is promising.
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Pati ent Characteristi cs

Gender 
male

female
16 (48.5%)
17 (51.5%)

Age at Diagnosis (yrs) 4.6 (0.3-18)

Age at HSCT (yrs) 6.5 (0.9-18.4)

Diagnosis
ALL

AML
21 (63.6%)
12 (36.4%)

Stage
CR1
CR2

6 (18.2%)
27 (81.8%)

Conditi oning Regimen
TBI-based

Chemo-based
19 (57.6%)
14 (42.4%)

Donor Characteristi cs

Median Donor Age (yrs) 35 (19 - 48)

Donor Relati onship
Parent 
Sibling

Half-sibling

29 (87.9%)
3 (9.1%)
1 (3.0%)

Sex Mismatch 40%

NK Alloreacti vity (KIR-KIR ligand model) 56%

KIR Genotype B/X 80%

ALLOGRAFT – Cells Infused

Median CD34 cell dose (x10⁶)/kg 19 (9 - 34)

Median TCRαβ cell dose (x10⁵) 0.4 (0.01 – 1.00)

TCRγδ cell dose (x10⁶)/kg 12 (0.8-39)

NK + cell dose (x10⁶)/kg 33 (5-98)

CD20+ cell dose (x10⁶)/kg 0.02 (0.0-0.1)

Acute GvHD

Pati ent ID aGvHD Grade Resolved Rimiducid 
Treatment

015 Skin; Grade II Yes

030 Skin; Grade II Yes

033 Skin; Grade II Yes

035 Gut; Grade III No

040 Intesti nal; Grade III Yes

073 Skin; Grade II Yes Yes

Chronic GvHD

Pati ent ID cGvHD Grade Resolved Rimiducid 
Treatment

030 Mild Yes No

035 Severe No Yes

001 Mild Yes No

In one child, given 4x106 cells/kg, we infused rimiducid (AP1903) for steroid-resistant 
grade II skin acute GvHD, with complete resolution of the disease in 24 hours. 

The occurrence of the severe and fatal case of chronic GvHD probably can be 
attributed to the infusion of activated T cells in the allograft because the donor 
experienced VZV infection during the mobilization.
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N=33, E=3, Cumulative Incidence of Relapse
 Relapse 11.2% (95% CI 5.1- 17.3)
N=33, E=1, Cumulative Incidence of TRM
 TRM 5.6% (95% CI 0.2 - 11.0)
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N=33, E=4, Disease Free Survival
 DFS 83.6% (95% CI 75.9 - 91.3)
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