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Natural killer (NK) cells have been engineered to express chimeric antigen
receptors (CARs) to enhance their cytotoxic capabilities through CAR-
mediated activation, a strategy that has yielded promising advancements in
cancer treatment in recent pre-clinical and clinical trials. However, the use of
CAR-NK cells for the treatment of solid tumors has presented challenges due to
limited in vivo CAR-NK efficacy, expansion, persistence, and the suppressive
tumor microenvironment. Many groups have developed IL-15 cytokine-armored
CAR-NK therapeutics targeting various cancers to overcome these challenges.
However, preclinical in vivo studies using immunodeficient mice have
encountered instances of significant toxicity without evidence of cytokine
release syndrome. The lack of an intact immune system likely allows for
unchecked in vivo expansion of cytokine armored CAR-NK cells, leading to
early mortality in immunodeficient mice following treatment with these cells. We
speculate that the use of humanized mice will allow for engraftment of tumor
and alleviate cytokine armored CAR-NK toxicity, thereby allowing for effective
assessment of CAR-NK efficacy in the absence of toxicity.

KEYWORDS

natural killer (NK) cells, chimeric antigen receptors (CARs), CAR-NK cells, IL-15
cytokine-armored CAR-NK, cytokine release syndrome, CAR-T cell therapy, cytokine
release syndrome (CRS)

Introduction

Just over two million new cancer cases and 600, 000 cancer related deaths are projected
to occur in 2025 (1). In addition, the incidence of the top six types of cancer (breast,
prostate, lung/bronchus, colon/rectum, urinary/bladder, and melanoma) is on the rise (1).
Despite great advances in early diagnosis and treatment, including an array of highly
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effective immuno- and targeted therapies, there remains an urgent
need for breakthrough treatments capable of addressing a variety of
cancer types.

The development of chimeric antigen receptor (CAR) T cell
therapy has been a crowning achievement of genetic engineering
and immunotherapy (2). However, the widespread availability of
CAR-T cell therapy has been limited by the requirement for
autologous (patient derived) CAR-T cells to avoid graft versus
host disease (GVHD), greatly increasing the cost and complexity
of their manufacturing (2, 3). The extended period between T cell
collection and deployment of autologous CAR-T cell products risks
tumor progression, evolution, and relapse, especially in the case of
rapidly progressing malignancies (2). An additional key challenge in
the use of CAR cell therapy is the requirement for a tumor-specific
surface antigen for CAR targeting, limiting its application to cancers
with identifiable cancer associated surface markers not expressed on
normal tissues. This requirement restricts therapeutic potential and
has been implicated in tumor escape and evolution, leading to
evasion and relapse (2, 4, 5). Furthermore, the risk of treatment
related toxicities, including cytokine release syndrome (CRS) and
immune effector cell-associated neurotoxicity syndrome (ICANS)
continue to limit therapy with CAR-T cells, often requiring
expensive additional treatment, including intensive care (6, 7).

At present, CAR-T cell therapies approved for use by the FDA are
exclusively built on an autologous o3 T cell chassis, with the CAR
delivered using a viral vector. While effective, this manufacturing
model limits the scope of CAR-T cell therapy and results in high cost
and long manufacturing timelines (7, 8). Moreover, CAR-T cell
therapy for solid tumors has thus far shown limited efficacy, and all
current generations of approved CAR-T cell therapies are for
hematologic malignancies for which common tumor surface
receptors have been easily identified, namely CD19 (7, 8).

Toward the development of CAR-NK
cell therapeutics

Efforts to address the aforementioned shortcomings of CAR-T
cells have led to the development of CAR engineered NK (natural
killer) cell therapies, which have several advantages over standard
CAR-T cell therapies. NK cell cytotoxicity is mediated through a
balance of activation and inhibitory molecules expressed by target
cells. Activating receptors such as NKG2D, NKG2C, and CD16, will
activate NK cells after encountering their cognate ligand on target
cells (9, 10). Conversely, killer immunoglobulin-like receptors
(KIRs), natural killer group 2 member A (NKG2A), T cell
immunoglobulin and ITM domain (TIGIT), among others, act as
inhibitory receptors to greatly reduce NK cell activation and
cytotoxicity when bound by their cognate ligand expression on
target cells (reviewed in (9)). Thus, NK cell activation and
cytotoxicity is determined by a balance of the relative expression
of inhibitory and activation receptor ligands by individual target
cells, enabling NK cells to innately recognize and kill transformed or
virally infected cells (11, 12). For example, many cancer cells
upregulate the stress-induced ligands MHC class I polypeptide
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related sequence A and B (MICA and MICB), which bind to the
activating receptor NKG2D, and downregulate MHC Class I, which
are then unable to bind inhibitory receptors, such as KIRs,
potentiating NK cell activation and target cell killing (13-15).

The manufacturing process for NK cell-based therapies differs
considerably from the process for CAR-T cell therapies. As
mentioned above, while CAR-T cell therapies must be
individually produced for each patient, “off the shelf” allogenic
NK cells for patient treatment are possible and may even be
advantageous in CAR-NK cell therapy, as NK cells do not
recognize self vs non-self through MHC antigens, and thus
cannot cause graft versus host disease (16). NK cells for CAR-NK
cell therapy can be derived from several sources: donor cells from
stored cord blood, induced pluripotent stem cells (iPSC),
immortalized cell lines such as NK-92, or directly from patient
peripheral blood for autologous transfer (17). Furthermore, despite
limited efficacy in initial clinical trials (18-20), NK cell therapies
have yielded promising results in recent clinical trials against
hematologic cancers (21, 22). Treatment with cord-blood derived
HLA-mismatched anti-CD19 CAR-NK cells led to a 73% response
rate in chronic lymphocytic leukemia (CLL) patients, while
treatment with purified CD56(+)CD3(-) NK cells from
haploidentical KIR-ligand-mismatched donors resulted in a 54%
response rate in acute myeloid leukemia (AML) patients at various
stages. In addition, both studies reported that the treatment was well
tolerated, with dose limiting toxicity and major side effects not
reached in any patient.

NK based therapeutics have also been applied in preclinical
models and clinical trials for a variety of solid tumors, including
prostate, ovarian, gastroesophageal, brain (glioblastoma),
pancreatic, and hepatocellular cancers, but with limited efficacy
(8, 19, 20). In preclinical in vivo solid tumor models, NK cell
therapies have been mostly unsuccessful in complete tumor
clearance or the induction of durable remission (16, 20). Some of
the limited efficacy observed in solid tumors can be attributed to the
problems shared between CAR-T and CAR-NK cells, including
antigen selection for the CAR, tumor heterogeneity and evolution,
tumor mediated endothelial changes compromising immune cell
homing to the tumor, and a hostile tumor microenvironment
(TME) limiting immune cell penetration into the tumor (8, 23-25).

The trafficking and infiltration of CAR-NK cells into solid
tumors remain barriers that need to be overcome prior to
successful clinical implementation of CAR-NK cell therapy. The
physical structure of the tumor and the biochemical nature of the
TME are frequently impervious to immune cells (26). Intratumoral
trafficking of NK cells is mediated by the chemokine receptors
CCR2, CCR5, CCR7, CXCR3, and CXCRI1, which engage with
intratumoral ligands enabling cell penetration (27). However,
during tumor development, many tumors downregulate and/or
modify surface receptor expression and the tumor endothelium,
inhibiting immune cell intravasation into the tumor [ex: reduced
CXCL9/10 expression within the tumor (28) or suppression of
adhesion molecules such as VCAM-1 and ICAM-1 within the
endothelium (29)] (30-36). In addition, the TME is profoundly
immunosuppressive for immune cells that do successfully infiltrate
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the tumor (37). Many tumors secrete soluble factors including IL-4,
TGEF-B, adenosine, and PGE,, which downregulate activating
receptors (e.g., NKG2D) and impair immune cell metabolism
(38-40). Furthermore, the hypoxic and nutrient deficient
conditions in the TME stunt immune cell activity and
proliferation (41, 42). Finally, expression of ligands such as PD-
L1, CD155, and HLA-E by the tumor and subsequent engagement
of the corresponding receptors PD-1, TIGIT, and NKG2A on
infiltrating immune cells suppresses immune cell function,
leading to anergy (43-46). Enhanced cell engineering strategies
have been pursued to overcome these challenges and enhance
tumor homing. These have included overexpression of CXCR2,
which improved tumor penetration in preclinical models (47). An
alternative method successfully employed IL-4 switch receptors
engineered to instead activate IL-15 intracellular signaling to
overcome the suppressive nature of the TME on CAR-T, which
could likewise be deployed in CAR-NK cells (48). Engineering
strategies for cell-based therapeutics including increasing
resistance to TGF-P signaling (49), knockout of inhibitory ligands
(50), and cytokine armoring (see multiple studies in detail, below)
or co-stimulation (51) have been employed with success in pre-
clinical models. Further investigation and engineering to optimize
chemokine receptor expression to match tumor chemokine profiles
combined with optimized construction of cell therapies for
resistance to the suppressive TME and enhanced function within
it will be essential to further improving the efficacy of CAR-NK cell
therapy for solid tumors.

However, NK cell dysfunction, exhaustion, and limited
persistence are likely the primary reasons for their reduced
efficacy (52). In vivo, NK cells have a short half-life, typically less
than 2-3 weeks in preclinical models and clinical trials (53). Despite
high efficacy in vitro, CAR-NK cells have been shown to rapidly lose
function in vivo (16, 54-56).

Exhaustion, anergy, and senescence are naturally occurring
phenomena which serve to prevent autoimmunity (57). This same
function likewise prevents widespread and persistent activation of
anti-tumor immune cells within the host. Exhaustion of NK cells is
thought to be the result of receptor mediated inhibition, while
anergy is the result of receptor activity in the absence of co-
stimulation (52, 58). Both exhaustion and anergy are distinct
mechanisms that result in a reversible impairment from which
immune cells can be rescued to continue expansion and division,
either via immuno-stimulation or by cytokine or small molecule
stimulation (17, 59, 60). These modalities can restore the capacity of
the NK cells to proliferate and exert cytotoxic effects on target cells.
In contrast, senescence, which is the result of repeated clonal
expansion and is characterized by epigenetic remodeling and
telomere shortening, leads to more permanent arrest of cellular
division, and is irreversible via cytokine or receptor stimulation
(52). Anergy, exhaustion, and senescence likely limit the efficacy
and persistence of adoptively transferred NK cells in vivo. Thus,
overcoming these dimensions of NK cell dysfunction is a key focus
of ongoing research for NK therapeutics.

Cytokine stimulation is a major avenue for revitalizing anergic
and exhausted lymphocytes. In particular, the challenges of

Frontiers in Immunology

10.3389/fimmu.2025.1704404

persistence and exhaustion have been addressed through the use
of cytokine supplementation, primarily with IL-15 and IL-21.
Interleukin-15 (IL-15) is a yc-family cytokine and is a key effector
of development, homeostasis, and cytotoxic functions of NK cells
(61). NK cells are generally exposed to IL-15 by trans presentation
via dendritic cells or monocytes utilizing the IL-15RP surface
molecule (CD122) (62). IL-15 stimulation activates JAK1/3 and
downstream STATS, as well as the PI3K-AKT-mTOR pathway,
which together promote survival, proliferation, metabolic fitness,
and resistance to exhaustion in NK cells (63). IL-15 signaling also
enhances mitochondrial biogenesis and glycolytic capacity of NK
cells, supporting sustained NK cell function within the otherwise
metabolically constrained tumor microenvironment (63-65).
Altogether, these effects make IL-15 stimulation an attractive
method for enhancing the function of CAR-NK cell therapies in
vivo [reviewed in (64, 66)]. In particular, using IL-15 cytokine
armoring, persistence and cytotoxic function can be enhanced
without the need of exogenous systemic cytokine treatment,
potentially avoiding an array of side effects.

Many groups have developed IL-15 cytokine armored CAR-NK
therapies targeting a variety of cancers in order to overcome these
challenges but some have encountered toxicity in in vivo models
(67). Stimulation of CAR-NK cells by IL-15 induces upregulation of
the AKT serine threonine kinase 1 (AKT) and mammalian target of
rapamycin (mTOR) pathways and the suppression of cytokine
inducible SH2 containing protein (CIS) (67, 68). This in turn
leads to an enhancement of the cellular proliferation capacity and
resistance to exhaustion and anergy (68). Auto-secretion of IL-15,
referred to as cytokine armoring, has been shown to be an effective
means of overcoming the limited in vitro and in vivo expansion of
cell based therapeutics, and multiple clinical trials have been
completed or are in progress investigating IL-15 armored CAR-T
and CAR-NK cell based therapies (67, 69, 70). Such autocrine
enhancement overcomes the problem of external supplementation
of IL-15 and the side effects thereof, and renders the CAR-NK cells
largely self-sufficient.

Pre-clinical studies of IL-15 cytokine
armored CAR-NK cells: balancing
toxicity and treatment

In multiple pre-clinical investigations, significant toxicity has
been observed following treatment of immunodeficient animal
models with CAR-NK cells constitutively expressing stimulatory
cytokines. These are briefly reviewed below and in Table 1. CAR-
NK cells derived from cord blood and engineered to express soluble
IL-15 were observed to have significant toxicity in immunodeficient
mice, especially at high doses (71). Here, a retrovirally delivered
expression cassette containing anti-CD19-CAR, IL-15, and a
inducible caspase 9 suicide gene expressed as a single mRNA was
used to transduce cord blood derived NK cells, resulting in IL-15
secreting CAR-NK cells (termed iC9/CAR.19/IL15 NK cells)
(methodology described in (75, 76)). The authors used NCG
(NOD Prkdc II2r Gamma) mice, which lack B, T, and NK cells
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TABLE 1 Pre-clinical studies of cytokine armored CAR-NK cell therapies.

Cancer model

NK cell
modification

Dosing & timing

10.3389/fimmu.2025.1704404

Efficacy

Toxicity observed

Liu et al., 2018 (71)

Christodoulou et al.,
2021 (72)

Van den Eynde et al,
2024 (30)

Guo et al., 2024 (73)

Shanley et al., 2024 (74)

Wang et al,, 2025 (50)

CD19" Raji & Jeko-1
(MCL) xenografts in
NCG mice

M4-V-11 (AML)
xenograft in NSG mice

Raji (CD70") xenograft
in NSG mice

CD19" Raji xenografts in
NSG mice

glioblastoma xenograft in
NSG mice

Raji (PD-L1%, CD155%)
xenografts in NSG mice

CAR-NK cells secreting
1L-15

CD28-CAR-NK secreting
IL-15

CD70-CAR NK with
secretory IL-15 (via P2A)

CD70-CAR NK with IL-
15 (P2A cassette)

NK cells expressing
either IL-15 or IL-21

CD19-CAR NK with IL-
15 and triple knockout
(TPC: TIGIT, PDCD1,

1x107 CAR-IL15 NK
cells, 3 days post tumor

1x10” CAR-IL15 NK

cells (standard protocol);
or 3x10° CAR-IL15 NK
cells (modified protocol)

1x107 IL15 NK cells, post
10 Gy irradiation

High dose: 2x10° cells
Modified: 1x10° x 2
doses

1x10° intratumoral NK
cells, 7 days post tumor
engraftment

2 x 5x10° cells on days 3
and 17

~40% cure rate

Improved tumor
clearance

Modest tumor control

4/5 mice achieved
complete response
(modified dosing)

IL-15 group showed early
tumor control

Improved tumor control;
prolonged survival

Early mortality attributed
to cytokine toxicity

Median survival
decreased; systemic
toxicity

Transient weight loss,
otherwise well tolerated

Lethal systemic toxicity
at high dose; resolved
with split dosing

IL-15: Early mortality,
weight loss, reduced
survival

Rapid systemic toxicity,
early loss of 3/5 mice

CISH)

and have improved durability of the immunodeficient phenotype
with age compared with other NOD/SCID models. NCG mice,
injected with 1x10* mixed Raji (human Burkitt lymphoma) or Jeko-
1 (human mantle cell lymphoma) cells on day 0 and treated with
1x107 iC9/CAR.19/IL15 NK cells achieved an approximately 40%
cure rate. However, early toxicity resulted in substantially increased
mortality for mice injected with IL-15 expressing CAR-NK cells
before the mice carrying tumor xenografts without treatment or
mice treated with non-IL-15 expressing cells had begun to
exhibit decreased survival. This toxicity was hypothesized to be
the result of excessive cytokine (IL-15) release, but this was not
confirmed experimentally.

A second preclinical study investigated peripheral blood
derived NK cells engineered to constitutively secrete IL-15 via
transduction with a retroviral vector encoding an anti-CD123-
CAR transcriptionally linked to secreted IL-15 (72). NOD SCID
gamma (NSG) mice were injected with 1x10° M4V-11 (human
acute myeloid leukemia) cells and treated seven days later with
either 1x10” CAR-IL-15 NK cells or standard CAR-NK cells. Mice
receiving CAR-IL-15 NK cells showed reduced overall survival (21
days post-tumor injection) compared to those treated with standard
CAR-NK cells (25 days). A modified protocol was tested,
comparing a single-dose therapy of 3x10° CAR-IL-15 NK cells
four days post-tumor injection to a three-dose regimen of 3x10°
standard CAR-NK cells on days four, seven, and ten. While the
standard CAR-NK cell treatment significantly extended survival
compared to untreated controls (78 days vs. 49 days), the
CAR-IL-15 NK cell treatment markedly reduced survival (26 days
vs. 49 days). Notably, mice treated with IL-15-secreting NK cells
lacking the CAR also exhibited reduced survival (21 days vs. 49
days), suggesting that the decreased survival likely stemmed from
IL-15-related cytokine toxicity.
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In an alternative approach building from a NK cell line, NK-92,
anti-CD70 CAR-NK cells which constitutively express and secrete
IL-15 from a similarly designed cassette resulted in less lethality to
the mouse models but showed only mild efficacy in tumor
cytotoxicity (77). The study authors initially found that IL-15
supplementation markedly increased the density of anti-CD70
CAR expression on NK cells when co-cultured with cancer cells,
thus the IL-15 expression cassette was included downstream of the
CAR in the plasmid expression vector, resulting in secretion of the
cytokine. The expression vector was introduced to the NK-92 cells
via electroporation. NSG mice were injected with 1x10° Raji cells
and subsequently treated with 1x10” CAR-NK cells zero- and four-
days post tumor xenograft. In contrast to other examples, the CAR-
NK cells had been treated with 10 Gy of radiation four hours post
electroporation of the CAR construct, prior to injection into the
mice. This strategy prevented toxicity beyond transient weight loss
in all three treatment groups of mice (Mock, CD70 CAR, and CD70
CAR-IL15). However, the median survival time for the mice treated
with the CAR-IL-15 NK therapy was only 27 days vs 21.5 for the
other groups, a modest difference. We speculate that this is due to
the fact that the irradiated NK cells were unable to undergo
expansion in vivo and therefore could not effectively kill the
xenograft tumor faster than the tumor cells were able to
proliferate. Further investigation into whether or not this
limitation could be overcome by using multiple subsequent
injections may be beneficial.

Another anti-CD70 CAR-NK cell product evaluated against
models of B-Cell lymphoma demonstrated efficacy but resulted in
lethal toxicity at high doses (73). Here, the authors treated mice
with NK cells derived from the NK92MI cell line carrying an anti-
CD70-CAR-IL15 expression cassette introduced via lentiviral
transduction. Mice were initially treated with 2x10° IL-15
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armored CAR-NK cells three days post seeding of 1x10* mixed
CD19+ and CD19 knockout Raji tumor cells. However, all mice
died within two weeks of treatment, which the authors attribute to
systemic toxicity from the inflammatory response of the CAR-NK
cells. A modified protocol was conducted in which the mice were
seeded with the same dose of tumor cells and then treated with
1x10° CAR-NK cells with a second identical dose five days later for
a total 20:1 eftector to initial target dose. This resulted in complete
tumor eradication in four of five mice, and median survival was not
reached within the study period of 113 days. Similarly constructed
CDI19-CAR-IL15 cells failed to eradicate tumors in this mouse
model, achieving only a modest increase in survival time (34 days vs
30 for controls).

In xenograft mouse models of glioblastoma, administration of
IL-15 armored NK cells without a CAR resulted in rapid lethality
compared to IL-21 cytokine armoring (74). Here, umbilical cord
blood derived NK cells were engineered to express either IL-21 or
IL-15 from a retroviral vector. 5x10° patient derived xenograft
glioblastoma cells were intracranially implanted into NSG mice.
Seven days post tumor seeding, 1x10°> IL-15, IL-21, or non-
transduced (NT) NK cells were injected intratumorally. In mice
treated with IL-15 NK cells, overall survival was markedly reduced
compared to untreated controls and NT NK cells treated mice
(median survival 37 days vs > 70 days for non-transduced and
untreated controls; exact numbers were not reported). Mice treated
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ﬁﬁ il M% " Exhaustion
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IL-15 Gene
IL-21 | Editing
Cytokine Armored CAR NK

10.3389/fimmu.2025.1704404

with IL-15 secreting NK cells additionally displayed significant early
weight loss, signaling potential increased systemic toxicity. While
this study did not employ CAR-NK cells, it is useful for comparison
as it likewise demonstrates signs of systemic toxicity with IL-15
cytokine armoring.

Finally, rapid onset systemic toxicity, presenting as weight loss,
and organ swelling, was also observed alongside drastic decrease in
tumor volume in an in vivo assessment of IL-15 armored anti-CD-
19 CAR-NK cells by our group (50). Here, CAR-NK cells derived
from peripheral blood were modified using CRISPR base editing to
remove combinations of intra and extra cellular inhibitory signals
aryl hydrocarbon receptor (AHR), cytokine-inducible SH2-
containing (CISH), programmed death containing domain 1
(PDCDI), TIGIT, and Kkiller cell lectin-like receptor 1 (KLRGI).
When challenged against Raji tumor cells in vitro, these CAR-NK
cells exhibited markedly increased killing efficacy with triple
knockout of TIGIT, PDCI, and CISH (TPC) showing the highest
efficacy. An anti-CD19-CAR-T2A-RQR8-P2A-IL-15 expression
construct was delivered to these NK cells using the TcBuster
transposon system contemporaneously with base editing. NSG
mice were injected with 1x10° Raji cells overexpressing PD-LI
and CD155 and treated with two doses of 5x10° CAR-NK or
CAR-NK TPC cells at days three and 17. While the treatment
with IL-15 cytokine armored CAR-NK and CAR-NK TPC cells
resulted in a marked increase in median survival (CAR-NK: 63 days
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Repetitive antigenic stimulation from cancer cells and a non-permissive tumor microenvironment can lead to exhaustion, anergy, and senescence of
CAR-NK cells. This has been overcome by cytokine armoring with expression of stimulatory molecules such as IL-15 and IL-21, as well as with gene
editing to disable inhibitory signals. However, while this enhances the anti-tumor effect of CAR-NK cells, the excessive cytokine release and over
proliferation has been toxic in immunodeficient mice. We hypothesize that the presence of an immune system would abrogate this excessive
response, reducing the toxicity of the CAR-NK cell treatment and enabling recovery in preclinical animal models.
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vs CAR-NK TPC: 30 days vs control: 25 days), the median survival
of the mice treated with CAR-NK TPC in particular was hampered
by early systemic toxicity leading to the relatively early loss of three
of the five mice that received this treatment. Weekly peripheral
blood monitoring of these mice revealed that the CAR-NK TPC
cells underwent rapid in vivo expansion shortly before systemic
toxicity was observed. While IL-15 cytokine armored CAR-NK TPC
treated mice exhibited improved tumor control, three mice died
relatively early in the study from systemic toxicity. Thus, although
overall survival was slightly improved compared to the CD-19 IL-15
armored CAR-NK cells alone, the recurring toxicity is indicative of
a problem that must be overcome prior to the initiation of human
trials with IL-15 armored CAR-NK TPC cells, similar to other
studies mentioned in this section. Notably, in unpublished data
from our group, these animals were assessed for heightened levels of
murine IL-6 (CRS inducer) in serum and found to have similar
levels as controls. Moreover, immunohistochemistry analysis of
liver, lungs, and spleen identified massive infiltration of CD56+
NK cells.

Closing remarks

As all these studies have employed immunodeficient mice as the
test model, it is possible that the observed toxicity is related to the
use of immunodeficient mice, which lack an intact immune system.
Without a host immune response to the allogenic NK cells, the
proliferation and cytokine release from the modified NK cells is
unchecked, potentially leading to the observed toxicity.

It is possible that once this therapy is tested in human patients
possessing functional immune systems, the toxicity of the allogenic
cytokine armored CAR-NK cells will be abrogated by the host’s
immune response to the therapy itself (Figure 1). Additionally,
these native immune cells may act as a cytokine sink for IL-15,
reducing the otherwise toxic side effects of cytokine release during
NK cell expansion. Finally, CAR-NK cells could be engineered with
integrated, drug induced kill switches to prevent the unchecked
expansion and toxicity as seen in mice. Together, these strategies
would allow for successive waves of injection-expansion-cessation
of the CAR-NK cell therapy, maximizing anti-tumor effect. In
addition to the other benefits, the benevolent, limited side effect
profile of allogenic CAR-NK cell treatment may enable the use of
these in place of cytotoxic chemotherapy in frail patients who
cannot tolerate such intensive therapies. It also presents the
opportunity for the creation of “off the shelf” therapeutic options
for the treatment of various cancers, including difficult to treat solid
tumor malignancies.
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