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New dawn of cellular therapies
in autoimmune diseases
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In many autoimmune diseases, autoreac-
tive antibodies contribute to the pathogen-
esis or directly induce organ dysfunction.
These antibodies are secreted by B and
plasma cells, which have thus been identi-
fied as important treatment targets. How-
ever, some antibody-secreting cells, such
as long-lived plasma cells (LLPCs), have re-
mained elusive targets. Their proliferative
senescence precludes antiproliferative ap-
proaches and their negativity for CD20
precludes an attack with rituximab or
other aCD20 monoclonal antibodies.1

Other B cells escape targeting by tran-
siently downregulating CD20 or hiding in
tissue niches.2

CD19-targeting chimeric antigen receptor
(CAR) T cells now have shown remarkable
short-term efficacy in a case series of patients
with the autoimmune disease systemic lupus
erythematosus (SLE) by depleting most
autoantibody-secreting cells.3,4 The ability
of this “living drug” to invade tissues likely
leads to an increased treatment effect
compared with monoclonal antibodies.

In this issue of Molecular Therapy: Methods
& Clinical Development, Nunez et al.5 pre-
sent data on proinflammatory cytokines, au-
toantibodies, and vaccine-induced protective
antibodies before and 3 months after CD19-
CAR T cell therapy, thereby expanding our
understanding of the biological mode of ac-
tion of CAR T cells in SLE. Although this
approach has undoubtedly been very suc-
cessful in the reported cases, a controlled
trial and long-term outcome data are still
pending.

The adaptation of CD19-CAR T cell-based
therapies to target B and plasma cells is
only the next step in a long history of treat-
ment approaches of malignant diseases
translated to autoimmune diseases. Previous
Molecula
This is an
examples include the depletion of patho-
genic autoimmune B cells with the anti-
CD20 antibody rituximab, targeting of
LLPCs with the anti-CD38 antibody daratu-
mumab,6 and autologous hematopoietic
stem cell transplantation to “reset” the im-
mune memory of both B and T cells.1

Anti-CD19 CAR T cells are likely only the
beginning of wider and more targeted use
of cellular therapies in autoimmune diseases:
regulatory T cell products have been success-
fully used in early-stage clinical trials for or-
gan transplantation and are especially inter-
esting for diseases in which T-cell-mediated
organ damage plays an important role.7,8

For autoantibody-mediated autoimmune
diseases, CAR T cells targeting more specific
plasma cell antigens (such as BCMA) are
currently in clinical trials for autoimmune
diseases. A recent census counted 14 ongoing
trials using CD19 and/or BCMA-targeted
CAR T cells in SLE alone.9

The “holy grail” of targeted therapies in auto-
immunity, however, is the specific targeting
of antigen-specific, pathogenic cells without
the depletion of protective immunity. For
this purpose, chimeric autoantibody recep-
tors (CAARs) are being developed, whereby
CAAR cells express the autoantigen on their
surfaces and deploy cytotoxic effector func-
tions against antigen-specific cells that bind
to the autoantigen.10

Cellular therapeutics for autoimmune dis-
eases are only now dawning and are likely
to significantly reduce morbidity and mor-
tality among patients with chronic disease,
at least those who can afford them. New in-
novations are therefore urgently needed to
make cellular therapies for autoimmune dis-
eases affordable and accessible (e.g., in off-
the-shelf approaches or in vivo CAR T cell
generation).
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