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Introduction: Current therapies for patients with acute myeloid leukemia (AML) push the limits of chemotherapy intensity but
cure only 30% of adults and 70% of children. Recently developed antibody-based therapies and molecularly-targeted agents
only modestly improve outcomes for select patient subsets. Thus, new approaches are needed. Given the success of chimeric
antigen receptor (CAR) T-cell therapies for acute lymphoblastic leukemia (ALL), we developed and optimized a novel CD33
CAR T-cell (CD33CART) construct for clinical testing in a multicenter Phase I/II clinical trial in children, adolescents, and young
adults (AYA) with relapsed/refractory (r/r) AML. (Qin H, et al. JITC 2021) We report interim results following completion of the
dose-escalation phase.
Methods: This multicenter phase I/II clinical trial (NCT03971799) was conducted as a 3+3 dose escalation study through the
Pediatric Transplantation and Cell Therapy Consortium with National Marrow Donor Program sponsorship and managed by
CIBMTR CRO. Autologous CD33CART product were centrally manufactured on a ClinicMACS Prodigy® by the Biopharma-
ceutical Development Program at the Frederick National Laboratory for Cancer Research (NCI). Eligibility criteria were r/r AML
in subjects < 35 years old with adequate organ/performance status and an identi�ed allogeneic stem cell transplant (SCT)
donor. Bone marrow assessment was used for standard morphologic evaluation and central �ow cytometric minimal resid-
ual disease (MRD) quanti�cation. All subjects received pre-CD33CART lymphodepleting chemotherapy (LD) with �udarabine
(75-120 mg/m 2) and cyclophosphamide (900-1000 mg/m 2). CD33CART doses levels (DLs) were: DL1: 3 x 10 5 CD33 CAR+
T-cells/kg; DL2: 1 x 10 6/kg; DL3: 3 x 10 6/kg and DL4: 1 x 10 7/kg. Adverse event grading used CTCAE v5 with incorpora-
tion of ASTCT consensus de�nitions for cytokine release syndrome (CRS) and immune effector cell associated neurotoxicity
syndrome (ICANS). Dose-limiting toxicities (DLTs) included > grade 3 CRS, > grade 3 ICANS, and persistent > grade 3 non-
hematologic toxicity that did not resolve < grade 2 in 72 hours. CD33CART persistence was assessed via �ow cytometric
evaluation of the blood and bone marrow. Data cut-off was June 1, 2023.
Results: A total of 24 subjects (median age of 16 years, range 1-34 years), were enrolled, 12 (50%) of whom underwent a prior
SCT. CD33CART products were successfully manufactured for 23 subjects and infused into 19. In 4 non-infused subjects with
manufactured products, 1 died from progressive disease (PD) prior to LD, 2 transitioned to palliative care and 1 withdrew
consent to seek alternative therapy. Manufacturing was not performed in one subject due to death from PD after enrollment.
One morbidly obese subject (BMI=49.3) enrolled at DL4 but received treatment at DL3 due to weight-based manufacturing
limitations.
The median time from enrollment to infusion was 47 days (range, 24-242). (Table) Three subjects each were infused at DL1
and DL2 without DLTs. At DL3, 1 subject experienced DLT (grade 4 CRS) prompting expansion at this dose level, and no
subsequent DLTs were observed. At DL4, 1 subject experienced a prolonged grade 3 CRS (> 72 hours) and grade 3 ICANS,
both constituting DLT and necessitating expansion of the cohort without additional DLTs seen. Across all dose-levels, CRS was
seen in 13 (68%) patients and was > grade 3 in 4 (21%) with onset typically within the �rst 24 hours post-infusion. Complete
remission (CR) was only seen at DL4 and achieved in 2 subjects, both achieving an MRD negative CR alongside myeloid
aplasia. One SCT naïve subject developed candidemia during aplasia but was able to proceed to an allogenic SCT, achieved
engraftment, and was in remission at Day +100 post SCT. The second patient (post-two prior SCTs) declined third SCT, had
spontaneous count recovery and remained in remission until day +119 (MRD+ relapse). Transient CD33CART expansion was
detected in 9 (47.4%) subjects overall and in all 6 (100%) subjects at DL4.
Conclusions: CD33CART manufacturing is feasible in children and AYAs with r/r AML with acceptable toxicity experienced
in treated subjects. CD33CART expansion was best in subjects treated at DL4 (1 x 10 7/kg) with MRD negative CRs and
transient myeloid aplasia occurring in 2 of 5 (40%) subjects evaluable for response (Table). Based on early clinical ef�cacy at
DL4, enrollment continues in the phase 2 portion.
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