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BACKGROUND

●

●

Table 1:

Chimeric antigen receptor (CAR) T cell therapy is delivering major clinical responses in B-cell
malignancies but there are no validated CAR T cell targets in AML/MDS yet.

Study snapshot:
23 Oct 2020 (DEPLETHINK)
26 Oct 2020 (THINK)

CYAD-01 is a first-generation autologous CAR T cell product based on the fusion of the
NKG2D receptor with CD3. NKG2D binds eight different stress induced ligands (MICA/B,
ULBP1-6) that are over-expressed by a large variety of malignancies including AML/MDS.

Age (years): Mean (Range)
Gender: Male/Female
ECOG at screening (Grade 0/1/2)
Previous lines of therapies: Mean (Range)
Tumor type
r/r Acute Myeloid Leukemia
r/r Myelodysplastic Syndrome
ELN 2017/R-IPSS Risk Stratification
Favorable (AML)/Intermediate (MDS)
Intermediate (ALM)/High-Risk (MDS)
Adverse (AML)/Very High-Risk (MDS)
Bone marrow blasts (%) mean (range)
Peripheral blood blasts (%) mean (range)
Platelets (103/μL) mean (range)
ANC (103/μL) mean (range)

CYAD-01 is evaluated with or without preconditioning chemotherapy to define the optimal
treatment regimen.

THINK STUDY
●

The Phase I THINK study (NCT03018405) was designed to evaluate CYAD-01 as a
monotherapy with multiple administrations dosed every two weeks with no preconditioning
therapy in r/r AML and MDS patient population. Potential consolidation cycle given if no
progressive disease (PD) after first cycle.

●
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Figure 1: CYAD-01 kinetics in the peripheral blood
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●

Effective therapeutic options for patients with relapsed/refractory (r/r) acute myeloid leukemia
(AML) and myelodysplastic syndrome (MDS) are lacking.

1x109
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B
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●

UNK: unknown. *: data is missing for 1 patient. (data from uncleaned database)

The maximum tolerated dose was not reached

DEPLETHINK STUDY
●

The DEPLETHINK study (NCT03466320) was designed to evaluate the safety and clinical
activity of CYAD-01 after non-myeloablative preconditioning chemotherapy in the same r/r
AML or MDS patient population. Potential consolidation cycle without prior preconditioning if
no PD after first CYAD-01 administration and no detectable CYAD-01 in the peripheral blood.

●

Preconditioning chemotherapy consists of 300 mg/m² cyclophosphamide and 30 mg/m²
fludarabine daily for 3 days (CyFlu).

●

Three dose levels were examined: 1x108, 3x108 and 1x109 total cells per infusion.

OPTIMAB MANUFACTURING PROCESS
●

During the clinical studies, a manufacturing process amendment was made to introduce the
“OptimAb” manufacturing process after US FDA and Belgian FAMHP approval.

●

CYAD-01 cells produced by the OptimAb process showed increased relative frequency of
CD62L+ cells (indicative of memory phenotype), increased in vitro cytokine production and
improved in vivo anti-tumor activity compared to cells produced with the original process
(ASH 2019 – poster 3844).

●

The OptimAb process was implemented for a study expansion at the 3x108 total cells dose in
the THINK study and during the dose escalation of the DEPLETHINK study at DL2 (3x108)
cells. Both studies sought to assess the safety and clinical activity of OptimAb-produced
CYAD-01 cells.
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Former
process
OptimAb process

o

25% (3/12 patients) complete response rate (1 complete remission with incomplete
hematologic recovery [CRi], 1 morphologic leukemia-free state [MLFS] and one marrow
complete remission [CR]), albeit with short durability ( 3 months)

●

8 patients (5 AML, 3 MDS) received OptimAb CYAD-01 cells (Table 1).

o

Out of 27 OptimAb CYAD-01 infusions in total, one grade (G) 4 and nine G3 transient
treatment-related adverse events (TRAEs), including one G3 CAR T-cell-related
encephalopathy syndrome (CRES) were reported. No dose-limiting toxicity (DLT) has
been reported.

o

No objective responses (OR) were observed in the ‘OptimAb’ patients. One r/r MDS
patient achieved a stable disease (SD) for > 5 months and is still ongoing and 1 r/r MDS
patient became eligible for an allogeneic stem cell transplantation (allo-SCT) after
CYAD-01 therapy, achieving an ongoing complete remission (Figure 2).

o

Overall, at the dose of 3x108 total cells per infusion (including 3 patients treated with
CYAD-01 produced with the former manufacturing process), 1/11 patients presented an
objective response (MLFS). Two patients became eligible for an allo-SCT with an ongoing complete remission.

DEPLETHINK study:
o

7 patients (6 AML, 1 MDS) received OptimAb CYAD-01 cells at DL2 and DL3 (Table 1).

o

Five grade 3 TRAEs including 1 cytokine release syndrome (CRS). No DLT has been
reported.

o

Of all 17 patients enrolled in the study (including 10 patients who received CYAD-01
using the former manufacturing process across DL1 and 2), no objective responses
were observed although one patient at the DL3 with the OptimAb process did show
evidence of relevant bone marrow (BM) blasts decrease, i.e., anti-leukemic activity
(ALA), defined as a decrease of at least 50% of the BM blasts (Figure 3).

Cell kinetics (Figure 1A and B):
o

Each bar represents one patient. Bar stopped at the first documented progression of the disease. AML: acute myeloid leukemia; AlloHSCT: allogeneic human stem cell transplant; CR: complete remission; DLT: dose-limiting
toxicity; MDS: myelodysplastic syndrome; MLFS: morphologic leukemia-free state; SD: Stable disease (data from uncleaned database)

Figure 3: Clinical responses and duration of responses in the DEPLETHINK study

Figure 4: NKG2D ligand expression at baseline

●

Former process

o

OptimAb process

Previously reported (ASH 2019 – poster 3826) dose escalation segment of the study
evaluated three dose levels (DL) of CYAD-01: 3x108, 1x109, and 3x109 total cells per infusion,
which showed:

o

CYAD -01 cell kinetics was determined by digital droplet polymerase chain reaction on genomic DNA from PBMCs isolated
from blood collected at pre-specified timepoints. Values below the limit of detection (LOD) were put at LOD (dotted line).
Arrows indicates CYAD-01 cell infusions. Gray bar on DEPLETHINK plots indicates CyFlu preconditioning. (B) Black lines
represent the mean.

Figure 2: Clinical responses and duration of responses in the THINK study at 3x108 cells/infusion

●

THINK study:

Day 15 levels

DEPLETHINK

●

RESULTS

TABLES & FIGURES

Each bar represents one patient. Bar stopped at the first documented progression of the disease or when the patient was lost to follow-up (LTFU).
ALA: anti-leukemic activity, defined as a decrease of at least 50% of the bone marrow blasts; (s)AML: (secondary) acute myeloid leukemia; DLT: dose-limiting toxicity; MDS:
Myelodysplastic Syndrome; SD: Stable disease. (1) Patient not authorized to consolidation cycle due CYAD-01 peripheral blood persistence (data from uncleaned database)

CYAD-01 cells were readily detected in both the THINK and DEPLETHINK patients’
peripheral blood after each infusion. Peak concentrations of the transgene were
observed on average 11 days post-infusion (range 2-22 days) in DEPLETHINK patients.
Mean concentration of the transgene 2 weeks post-1st infusion (D15) was higher (5192
copies/µg of DNA) compared to the THINK study (190 copies/µg of DNA) suggesting a
more prolonged persistence as compared to a single dose of CYAD-01 in the nonconditioned setting.

NKG2D ligand expression at baseline (Figure 4):
o

All samples from the patients demonstrate the expression of several NKG2D ligands at
baseline, supporting the NKG2D CAR T-cell approach for AML/MDS.

CONCLUSIONS

Bone marrow core biopsies at screening were stained by standard
immunohistochemistry techniques with commercially available
antibodies for MICA/B, ULPB1, ULBP3 and ULBP2/5/6. Biopsies were
analysed by an independent pathologist who assessed 100-300 tumour
cells. The intensity of staining was calculated using an H-score (range
0–300) calculated using the formula 1x(% of 1+ cells) + 2x(% of 2+
cells) + 3x(% of 3+ cells). Heatmap shows the H-score for each ligand
(columns) in all patients (rows) with samples available for assessment.
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●

Safety is a major question when evaluating NKG2D receptor-based CAR T cell therapy given
the breadth of targeting of the CAR. The overall good tolerability and absence of evidence of
off-target toxicity of CYAD-01 underscores the safety of this CAR.

●

While CYAD-01 showed initial signs of clinical activity in patients with r/r AML/MDS, these
were transient in nature. We altered the manufacturing process with the aim to increase
durability of response (OptimAb process).

●

In the THINK study, a dose of 3x108 OptimAb CYAD-01 cells was unable to deliver clinical
responses of greater duration. Higher cell doses are warranted as the OptimAb CYAD-01
cells were evaluated at the lowest dose-level.

●

The absence of clinical responses in the DEPLETHINK study suggests preconditioning has
no positive therapeutic impact on disease progression in patients with r/r AML/MDS.

●

Additional engineering of the CYAD-01 product could enhance the clinical activity of NKG2D
receptor-based CAR T cells (poster 990).
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