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Cutaneous T-cell lymphomas (CTCLs) represent a group of rarely occurring and clinically and pathologically
heterogeneous diseases that are considered incurable at advanced stages. Current treatments provide limited clinical
benefit and are thus largely amenable to improvement. An antibody-based CTCL-specific immunotherapy targeting the
KIR3DL2 receptor expressed by the tumor cells in CTCL is currently under development and has shown encouraging
results in pre-clinical studies.

The denomination cutaneous T-cell
lymphoma (CTCL) encompasses a group
of T-cell derived, non-Hodgkin’s lympho-
mas which, by definition, initially
develop in the skin. The World Health
Organization-European Organization for
the Research and Treatment of Cancer
(WHO-EORTC) classification distin-
guishes several subtypes of CTCL that
vary considerably in terms of clinical pre-
sentation and prognosis.1 Therefore,
patients with CTCL display diverse risks
for disease progression or death. Further-
more, CTCL can be debilitating because
of the elicitation of specific symptoms (e.
g., pruritus, fatigue, sleep disturbance)
and the social stigmata of displaying obvi-
ous skin lesions.

There is no current standard of care for
CTCL. Therapeutic algorithm is guided
by the disease stage according to the
revised tumor-node-metastasis-blood
(TNMB) classification,2 another key prog-
nostic factor. The treatment of CTCL
aims at clearing skin and extra cutaneous
disease, minimizing recurrence, prevent-
ing progression and preserving quality of
life. While early stage patients are treated
with topical therapies and have normal
life expectancy, patients with more
advanced disease receive systemic therapies
that provide only limited clinical benefit
with frequent relapse. Five-year survival

rate in late stage patients does not exceed
15%. This population of advanced
relapsed/refractory CTCL patients is thus
in dire need of more efficient therapeutic
options.

KIR3DL2 belongs to the killer-cell
immunoglobulin (Ig)-like receptor (KIR)
family, receptors that share significant
structure and sequence homology. Simi-
larly to the other inhibitory KIR,
KIR3DL2 negatively modulates immune
effector cell functions through binding to
its cognate HLA-Class I ligands.3 In
healthy individuals, KIR3DL2 expression
is restricted to minor subpopulations of
peripheral blood natural killer (NK) lym-
phocytes, and a few CD4C and CD8C T
cells,4 and was more recently reported at
the surface of cutaneous CD4C T cells.5

In transformed Mycosis Fungoides (tMF)
and S�ezary Syndrome (SS), the CTCL
subtypes exhibiting the poorest prognosis,
KIR3DL2 was identified over a decade
ago as a reliable marker of the malignant
T-cell clone invading the skin and blood
stream.6 More recently using more specific
and sensitive detection reagents,
KIR3DL2 expression was extended to
additional CTCL subtypes, ranging from
the clinically indolent to the most aggres-
sive forms (unpublished data). Of note,
while KIR3DL2 expression has been
evinced on other T- or NK-cell derived

malignancies, it has not been detected in
diseases involving other immune cell
types, such as B-cell or myeloid hemato-
logic malignancies, or in solid tumors
(unpublished data). In fact, KIR3DL2
pattern of expression in cancer quite faith-
fully mirrors its pattern of expression on
healthy cells. Therefore, KIR3DL2 offers
a unique opportunity to develop a long-
awaited CTCL-targeted therapy.

We recently reported the develop-
ment of IPH4102, the first-in-class
anti-KIR3DL2 monoclonal antibody
(mAb) selected to bind and deplete
KIR3DL2-expressing tumor cells.7

IPH4102 is a humanized IgG1 the
selection of which as lead therapeutic
candidate was based on its intrinsic pre-
clinical features. IPH4102 has shown
compelling efficacy in several non-clini-
cal models in vitro and in vivo. In cell
culture assays, IPH4102 was found
capable of recruiting human NK cells as
well as human macrophages to kill
KIR3DL2C tumor cells in vitro via
antibody-dependent cell cytotoxicity
(ADCC) and antibody-dependent cell
phagocytosis (ADCP), respectively. In
addition, in KIR3DL2C xenograft
mouse models, IPH4102 treatment sig-
nificantly delayed tumor growth and
improved the overall survival of the ani-
mals in a dose-dependent fashion.
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More importantly, IPH4102 has demon-
strated a highly favorable antitumor efficacy
profile against CTCL patients’ cells. Ex vivo
autologous ADCC assays were set up using
primary tumor and NK cells purified from
the same blood sample of patients suffering
from S�ezary syndrome, the leukemic form
of CTCL.7 Remarkably, while S�ezary
patients’ NK cells displayed no spontaneous
cytotoxic activity toward malignant cells in
these experimental conditions, addition of
IPH4102 induced a dose-dependent killing
of the malignant T-cell clone by the effector
NK cells. Of note, the level of tumor cell

lysis observed in the presence of IPH4102
can reach that obtained when using the anti-
CD52 antibody alemtuzumab. Addition-
ally, NK cells survival appeared compro-
mised when using alemtuzumab,7 reflecting
its potent yet non-selective cytotoxic activity
known to profoundly elicit immune sup-
pression in patients.8 In sharp contrast,
IPH4102 did not elicit significant lysis of
the effector NK cells, suggesting that
IPH4102 lacks this potentially detrimental
activity. Considering the above data and the
tissue distribution of NK cells and macro-
phages, we anticipate that the tumor cell

elimination will mainly involve ADCC in
the blood and ADCP in the skin, both
mechanisms, however, not being necessarily
mutually exclusive in a given tissue (Fig. 1).

Finally, IPH4102 has also demon-
strated a favorable pre-clinical safety pro-
file in regulatory pharmaco-toxicology
experiments in non-human primates
where it induced no clinically relevant
safety-related findings (unpublished
results). Furthermore, as expected from
the ability of IPH4102 to recruit and acti-
vate various types of immune effector
cells, a moderate and transient cytokine
release has been observed in cell superna-
tants recovered from ADCC assays, sug-
gesting that, in addition to its antitumor
targeted effects, IPH4102 could promote
a cytokine profile that may counteract the
detrimental Th2 pattern characteristic of
CTCL microenvironment.9 Overall, it is
acknowledged that preserving a fully
active immune system while eliminating
tumor cells is a key element for a success-
ful therapeutic strategy in CTCL
patients.10 IPH4102 bears the potential to
activate and recruit immune effector cells
to all tumor sites, to spare useful immune
components and to positively modify the
tumor microenvironment to favor the
elimination of CTCL cells and therefore
fulfills the criteria expected for an efficient
and safe clinical activity.
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Figure 1. Potential immune antitumor modes of action of IPH4102 in CTCL. Binding of IPH4102 to
Fc receptor-bearing natural killer (NK) cells or macrophages leads to the targeting and elimination
of KIR3DL2C cutaneous T-cell lymphoma (CTCL) tumor cells by antibody-dependent cell cytotoxicity
(ADCC) or/and antibody-dependent cell phagocytosis (ADCP). Because of the reciprocal relative
ratios of NK cells to macrophages in the blood stream and skin, one can predominantly expect
ADCC in the blood and ADCP in the dermis as immunologic mechanisms of tumor target
elimination.
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