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Effect of chemotherapy on cellular kinetics of NKG2D-based CAR T-cells in metastatic colorectal cancer patients
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● Chimeric antigen receptor (CAR) T-cell therapy in B cell malignancies has shown to be
clinically efficacious. While yet to be universally accepted, there is a view that the
engraftment of the CAR T-cells relates to clinical activity [1-3].

● Preconditioning chemotherapy, typically in the form of cyclophosphamide and
fludarabine (CyFlu), is essential prior to CAR T-cell injection for clinical effect in B cell
malignancies likely through a multitude of different mechanisms including facilitating
engraftment. Whether a similar pre-conditioning regimen is required for CAR T-cell
therapy in indications such as solid tumors remains unclear.

● NKG2D CAR T-cells are engineered T-cells based on the natural full-length human
natural killer group 2D (NKG2D) receptor fused to the intracellular domain of CD3ζ, the
former targeting 8 ligands present at high frequencies in metastatic colorectal cancer
(mCRC) and other cells from the tumor microenvironment (TME). In preclinical models,
NKG2D CAR T-cells worked as a second-generation CAR and showed anti-tumor
effects beyond direct cancer cell killing, by targeting the stroma cells and neo-
vasculature of the TME. Preclinical results also demonstrated the induction of an
adaptive anti-tumor immune response [4].

● CYAD-01 is an autologous NKG2D CAR T-cell currently being tested in phase I trials in
mCRC patients:

o In the THINK trial (NCT03018405), CYAD-01 is injected without
preconditioning chemotherapy or after CyFlu.

o In the SHRINK trial (NCT03310008), FOLFOX chemotherapy (folinic acid,
fluorouracil and oxaliplatin) is given before CYAD-01 injections (information on
CYAD-01 in Poster P331).

● CYAD-101 is the non-gene edited allogeneic version of CYAD-01 that is currently
being tested in mCRC patients in the ALLOSHRINK trial (NCT03692429). In
ALLOSHRINK, FOLFOX chemotherapy is given before CAR T-cell injections
(information on CYAD-101 in Poster P330).

● To our knowledge, the kinetics of cell engraftment autologous and allogeneic CAR
T-cells employing the same CAR have not been reported.

● Herein we compare the engraftment between autologous and allogeneic CAR T-cells
injected after FOLFOX. A comparison of cell kinetics between autologous CAR T-cells
injected as monotherapy, after FOLFOX or after CyFlu preconditioning is also
presented.

● Whole blood samples were drawn at various timepoints pre/post-injection. Peripheral
blood mononuclear cells (PBMCs) were isolated by density gradient centrifugation
according to standard protocols.

● Genomic DNA was isolated from PBMCs using the QIAamp DNA mini kit (QIAGEN).

● Cell kinetics were measured by digital droplet polymerase chain reaction (ddPCR) using
transgene-specific primers.

● Three terms are used to describe cellular kinetics:

o Peak engraftment copies/μg of DNA describes maximum number of transgene
copies detected in DNA isolated from PBMCs. Results are reported for the two
weeks that follow CAR T-cell injection.

o Peak engraftment cells/ml describes the maximum number of gene-modified cells
per ml of blood calculated using the copies/μg of DNA data, and the absolute
monocyte and lymphocyte counts. Results are reported for the two weeks that
follow CAR T-cell injection.

o Persistence was measured by calculating the area under the curve (AUC) using the
linear trapezoidal rule. Copies/μg of DNA data was used. Persistence is reported
from the time of first dosing to 31 days (1 injection for CyFlu, 3 injections for
monotherapy and FOLFOX).

● Cytokines and chemokines were measured in patients’ sera using Luminex Multiplex
Assays (ThermoFisher Scientific).

● In three trials, a total of 35 patients received NKG2D based CAR T-cells at increasing
doses (1x108, 3x108 or 1x109) including 23 patients with CYAD-01 (autologous) and 12
patients with CYAD-101 (allogeneic). Patient baseline characteristics and prior lines of
metastatic therapies are shown in Table 1.

● When administered after FOLFOX chemotherapy, both CYAD-01 (autologous) and
CYAD-101 (allogeneic) exhibit similar overall kinetics (Figure 4). Both treatments
show similar levels of peak engraftment in the 14 days that follow each of all three
subsequent injections of CAR T-cells (Figure 1).

● Persistence (measured by AUC0-31days) of CYAD-01 and CYAD-101 after FOLFOX is also
comparable (Figure 2) which suggests an adequate control of the host vs. graft (HvG)
reaction for the allogeneic CYAD-101 CAR T-cells. No occurrence of graft vs. host
disease (GvHD) was observed in patients treated with CYAD-101 (see poster P330).

● Interestingly, two patients receiving CYAD-101 at the high dose showed lower levels of
peak engraftment on the 3rd injection (Figure 1) but no obvious drop of persistence
(Figure 2). The reasons for this lower engraftment in these patients is unclear; however
the continued persistence of the cells suggest that this lower engraftment does not
appear to be the direct result of an immune mediated rejection where a total loss of cells
would be expected.

● Cytokine modulation in the serum of patients after CAR T-cell injections is similar
between autologous and allogeneic products (data not shown). MCP-1 (CCL2) showed
consistent readouts with increased detection after CAR T-cell injections (Figure 5).
Further investigations are underway; however, this is reflective of similar observations
made with CYAD-01 injections in the THINK trial suggestive that this is a cell and not a
chemotherapy effect.

● CYAD-01 (autologous) CAR T-cells administered as monotherapy (without any
preconditioning) or after FOLFOX chemotherapy show similar levels of peak
engraftment and persistence (Figure 3).

● CYAD-01 (autologous) CAR T-cells administered after CyFlu preconditioning show
increased cell kinetics parameters (Figure 3) (dose compared 3x108 cells).

o Mean peak engraftment after 1st injections is ~1 log higher with CyFlu compared to
CYAD-01 monotherapy and 0.5 log higher compared to CYAD-01 after FOLFOX.

o Mean AUC0-31days for CYAD-01 is 4 times higher with CyFlu compared to either
monotherapy CYAD-01 or CYAD-01 after FOLFOX.

T a b l e  1 :  B a s e l i n e  c h a r a c t e r i s t i c s  o f  m C R C  p a t i e n t s  i n c l u d e d  i n  t h e  t r i a l s

METHODS CONCLUSIONS

● We observed similar cell kinetics parameters between allogeneic and autologous CAR
T-cells in mCRC patients concomitantly treated with FOLFOX chemotherapy.

● Persistence of allogeneic CYAD-101 CAR T-cells suggests control of immune reaction
against allogeneic product is achieved as expected. It is hypothesized that FOLFOX
chemotherapy could play a role in the control of HvG reaction through a transient
lymphodepleting effect.

● CyFlu-based preconditioning chemotherapy enhances the engraftment of NKG2D
based CAR T-cells in an autologous setting in mCRC patients in a manner that appears
similar to that observed for other CAR T-cell therapies.
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AUTOLOGOUS ALLOGENEIC

Monotherapy
(THINK trial)

N=11

CyFlu
(THINK trial)

N=3

FOLFOX 
(SHRINK trial)

N=9

FOLFOX 
(ALLOSHRINK trial)

N=12

Age: mean (range) 57 years (37-74) 51 years (37-65) 56 years (28-73) 57 years (25-74)

Weight: mean (range) 88 kg (44-128,7) 76 kg (63,7-83,6) 80 kg (66-93) 72 kg (45,3-98)

Gender: male/female, n 7/4 2/1 4/5 8/4
Previous lines of 
metastatic therapy: 
mean (range)

3 (1-6) 3 (1-5) 3 (1-6) a 3 (1-6)

a Refractory mCRC population only (5 of 9 patients)

F i g u r e  2 :  P e r s i s t e n c e  o f  C Y A D - 0 1  ( a u t o l o g o u s )  a n d  C Y A D - 1 0 1  ( a l l o g e n e i c )  C A R  T - c e l l s  i s  
c o m p a r a b l e  w h e n  a d m i n i s t e r e d  a f t e r  F O L F O X  c h e m o t h e r a p y

1x108 cells/injection 3x108 cells/injection 1x109 cells/injection

F i g u r e  3 :  C Y A D - 0 1  ( a u t o l o g o u s )  i n j e c t e d  a f t e r  F O L F O X  s h o w s  s i m i l a r  c e l l  k i n e t i c s  a s  C Y A D - 0 1  
m o n o t h e r a p y  w h i l e  C y F l u i n c r e a s e s  t h e i r  e n g r a f t m e n t  a n d  p e r s i s t e n c e

Peak copies/μg of DNA Peak cells/ml of blood AUC0-31 days

CYAD-01
(autologous)

F i g u r e  5 :  M C P - 1  m o d u l a t i o n  a f t e r  i n j e c t i o n  o f  C Y A D - 0 1  ( a u t o l o g o u s )  a n d  
C Y A D - 1 0 1  ( a l l o g e n e i c )  C A R  T - c e l l s  i s  c o m p a r a b l e

CYAD-101
(allogeneic)
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MCP-1: monocyte chemoattractant protein 1, also known as chemokine ligand 2 (CCL2).


