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characterizing the effector (cytolytic capacity) profile of the
expanded cells, and plan to map immunodominant T cell
epitopes. Finally, to verify the importance of T cell immunity
in providing in vivo protection against PIV-3 we isolated
blood from 2 post-HSCT recipients who naturally controlled
their infections and in both cases, detected an amplification
of endogenous T cells directed to M, HN, N, F and PC coinci-
dent with viral clearance. Thus, we have demonstrated the
feasibility of generating PIV-3-directed VSTs in vitro and
have preliminary evidence demonstrating the protective
capacity of reactive cells in vivo. Our ultimate goal is to
develop an immune-based therapy for allogeneic HSCT re-
cipients with active infections whose endogenous immunity
is lacking.
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Background: Both gene therapy and allogeneic HSCT are
suitable options to treat children with WAS. We recently
developed a novel method of selective T-cell depletion of the
graft based on physical elimination of /B T cells (Clinical
Trial.gov identifier: NCT01810120), which was shown to be
safe and effective for preventing life-threatening infections
in children given an-HLA haploidentical HSCT. To further
optimize the approach, we are exploring innovative ap-
proaches able to accelerate recovery of adaptive immunity.
We designed an ongoing phase I/II trial aimed at testing the
safety and efficacy of post-transplant infusion of BPX-501
cells in children with malignant or non-malignant disorders
(ClinicalTrials.gov identifier: NCT02065869). BPX-501 cells
can easily track in patient peripheral blood since they are
CD3/CD19 positive. We report on 3 WAS children who were
enrolled in the phase I of the study.
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Figure 1.

Table 1
PLT  CD3./ CD4./ CD8,/ CD3: IgAmg/ IgAmg/ IgM
109 uL  uL uL CD19./ dL dL mg/dL
s
Patient 557 8791 3430 2316 1339 53 906 45
#1
Patient 213 1488 380 424 14 21 627 49
#2
Patient 346 1522 579 420 5 49 606 28
#3

Patients and Methods: Patient #1, before HSCT, developed
CMV retinitis and hepatitis with high levels of CMV-DNAe-
mia. Patient #2 experienced intestinal vasculitis, which led to
surgery due to ileo-ileal invagination and developed also
CMV infection. Patient #3 had experienced recurrent infec-
tious episodes before the allograft. In all patients, the con-
ditioning regimen consisted of a combination of busulfan (16
mg/Kg), thiotepa (10 mg/Kg) and fludarabine (160 mg/sqm).
No post-transplantation graft-versus-host disease (GvHD)
prophylaxis was administered. All patients were trans-
planted from the father and received 1 x 108/kg BPX-501 cells
in the first 3 weeks after HSCT (Pt#1 on day +15, Pt#2 on day
+15 and Pt#3 on day +18). Phenotype of circulating lym-
phocytes was assessed on day +10, 20, 30, 60, 90,120 150 and
180 post haplo-HSCT. In patient #1, CMV specific reconsti-
tution was monitored through the INFy ELISPOT assay.
Results: All patients engrafted, reaching full donor chime-
rism; none experienced acute or chronic GVHD, or organ
inflammatory-related toxicity. The pre-existing CMV infec-
tion in Pt#1 and 2 was progressively cleared once BPX-501
cells were infused. These cells expanded in vivo and are still
persisting, contributing to the recovery of adoptive immu-
nity. The increasing number of both CD3+ T lymphocytes and
BPX-501 cells over time in Pt #1, together with the modifi-
cations of CMV DNAemia, is reported in Figure 1. At day 30
after HSCT, the PLT count was 221, 48 and 127x10°/L
respectively. All children are alive and disease-free, without
infections or autoimmune manifestations, at day +210, +200
and +190, respectively. The lymphocyte and PLT counts at last
follow-up are shown in Table 1.

Conclusions: In children with WAS given haplo-HSCT after
depletion of a/B T cells both PLT and lymphocyte recovery is
fast. Infusion of BPX-501 cells contributes to accelerate re-
covery of adaptive T-cell immunity and clearance of viral
infections, thus rendering the procedure safer.
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