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TO THE EDITOR
A new era of cancer immunotherapy has begun. Chimeric

antigen receptor T (CAR-T) cells, with T cells genetically
engineered to recognize CD-19 antigens of B cells, have
been confirmed to successfully treat relapsed and refractory
B cell malignancies in various clinical trials.1 However, this
treatment modality has several drawbacks. Side effects such
as cytokine toxicity, tumor lysis syndrome, effects on healthy
tissues, B cell aplasia, and genotoxicity may be fatal, aside
from the neoplasm itself.2

CAR technology is being applied to other immune cells
such as natural killer (NK) cells. NK cells are defined as
CD56+ and CD3– cells and are subdivided into cytotoxic
and immunoregulatory. They are of great clinical interest
because they contribute to the graft-vs-leukemia/graft-vs-
tumor effect but are not responsible for graft-vs-host dis-
ease. NK cells can be generated from various sources such
as umbilical cord blood, bone marrow, human embryonic
stem cells, and induced pluripotent stem cells. However,
tumors can escape the cytotoxicity of NK cells when they
are directed against NKG2D ligands MICA and MICB (major
histocompatibility complex class I chain-related protein
A/B).3 Henceforth, preclinical research has been reported
for CAR-modified primary human NK cells redirected
against CD19, CD20, CD244, and HER2, as well as CAR-
expressing NK-92 cells targeted to a wider range of cancer
antigens.4

Primary NK cells engineered to express CARs have poten-
tial benefits compared to CAR-T cells. NK cells have spon-
taneous cytotoxic activity and can generate target cell death
independent of tumor antigen, while T lymphocytes only kill
their targets by a CAR-specific mechanism. Therefore, in the
setting of antigen downregulation by tumor cells attempting
to escape immune detection, NK cells would still be effec-
tive against tumor cells. In addition, primary human NK cells
produce cytokines, such as interferon gamma, interleukin
3, and granulocyte-macrophage colony-stimulating factor,
that differ from the proinflammatory cytokines produced by
T cells that are responsible for the onset of cytokine release
syndrome. Individual NK cells can survive after contacting
and killing multiple target cells, possibly reducing the num-
ber of cells that need to be adoptively transferred (ie, the
ex vivo stimulation and expansion of autologous or allo-
geneic lymphocytes, followed by reinfusion of the expanded
lymphocyte population into the patient, in contrast to T cells).
Furthermore, whereas the long-term persistence of CAR-T

cells may maintain on-target, off-tumor toxicity such as the
B cell aplasia seen with anti-CD19 CAR-T cells, mature
NK cells are short lived and are expected to disappear
after facilitating their anticancer effects. Therefore, NK cell
lines are appealing for CAR cell therapy.5 The continued
genetic manipulation of NK cells into antigen-specific effec-
tor cells could lead to improved responses of unmodified
cells; however, key obstacles must be overcome if NK cell–
based immunotherapies are to meet their perceived poten-
tial. These obstacles include the inability to traffic into solid
tumor sites and avoid tumor immunosuppression and the
resistance to current gene transfection techniques; culture
and expansion techniques that promote the reproducible
growth and expansion of NK cells for therapy must also
be developed.6 The inability for CAR-NK cells to reproduce
in vivo would lead to the need for an increased frequency and
quantity of the product to be transferred, leading to a drain
on resources and patient morale. Nevertheless, given the
recent advances and rapid developments in clinically com-
pliant techniques to expand and genetically manipulate NK
cells, CAR-NK cell-based immunotherapy likely constitutes
a promising prospect for cancer therapy.

Henceforth, NK cells could represent a method of
immunotherapy that, unlike T cells, could be more read-
ily fine-tuned to prevent treatment-associated toxicity and
immune-mediated adverse events. More clinical trials are
needed for the benefits of CAR-NK cells to be confirmed, but
preclinical data have shown promising results. As relapsed
and refractory B cell malignancies continue to have poor
prognosis despite newer treatment regimens, CAR-NK cell
line therapy may provide a favorable treatment alternative.7
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