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ABSTRACT
Natural killer (NK)-cell count is predictive of chronic lymphoid leukemia (CLL) disease progression and their
dysfunction is well documented, but the etiology of this is currently lacking. CLL cells have been shown to
over-express HLA-E, the natural ligand for NKG2A expressed on NK-cells that generates a distinct negative
signal relative to direct NK-cell cytotoxicity in other disease models. Utilizing a novel anti-NKG2A
monoclonal blocking antibody (mAb), monalizumab, we explored the in vitro preclinical activity of
targeting the NKG2A receptor, and the NKG2A/HLA-E interaction as a mechanism of tumor evasion in CLL
patients. Our work confirmed overexpression of HLA-E on CLL B-cells and demonstrated NKG2A
expression on CD56C/16C NK-cells from CLL patients. We also demonstrate that blocking NKG2A on CLL
NK-cells was sufficient to restore direct cytotoxicity ability of NK-cells against HLA-E-expressing targets
without impacting NK-cell mediated antibody-dependent cellular cytotoxicity. Additionally, we proved the
specificity of monalizumab in blocking NKG2A through Fc-blocking mechanisms. This paper provides
justification for the potential clinical utility of monalizumab in the treatment of patients with CLL.
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Introduction

Chronic lymphoid leukemia (CLL) is a malignant proliferation
of morphologically mature CD5C, CD19C, CD20C, CD23C B
lymphocytes and is the most frequent leukemia diagnosed in
adults, with 18,960 new cases estimated in the US in 2016.1

Despite significant advances in therapy, CLL remains incurable
with current standard therapies. The B cell receptor signaling is
essential for proliferation and survival of malignant CLL B-
cells.2 Conversely, cytotoxic T-cells (CTLs) as well as NK-cells
may play an important role in the control of the disease. NK-
cell count is predictive of disease progression in newly diag-
nosed CLL.3 NK-cells, although functionally competent, appear
to exert weak cytotoxicity against CLL cells, potentially result-
ing from both upregulation of HLA-E and low expression of
NK-cell activating ligands.4

Monalizumab (IPH2201) is a humanized monoclonal
antibody (mAb) of the immunoglobulin-4 (IgG4) subtype pro-
duced by recombinant technology in Chinese Hamster Ovary
cells. It has a non-depleting and purely blocking activity
directed with high affinity and specificity against the NKG2A
subunit of the inhibitory, heterodimeric CD94/NKG2A recep-
tor with its ligand HLA-E. CD94/NKG2A is expressed by large
subsets of NK-cells as well as CTLs-like activated ab CD8C

T-cells, gd T-cells, and NKT-cells.5 The role of NKG2A on
these cells appears to be a negative feedback loop to limit T-cell

receptor (TCR) activation. TCR engagement leads to increased
expression of NKG2A on CTLs, subsequently, ligand engage-
ment with NKG2A limits TCR activation, and this regulatory
loop is specific to the NKG2 family of inhibitory receptors.6

Likewise, NKG2A is found highly expressed on in the intestinal
micro-environment indicating that the NKG2A/HLA-E
negative feedback loop is utilized to regulate T-cells exposed to
high antigenic load.7

The natural ligand of CD94/NKG2A is HLA-E, a non-classi-
cal major histocompatibility complex (MHC) class I molecule,
which is over-expressed by malignant cells in a variety of can-
cers, including in CLL.4 Higher levels of HLA-E on primary B-
CLL cells, as compared to normal B-cells, were also suggested by
earlier studies.8 Binding of HLA-E to CD94/NKG2A induces
inhibitory signals that suppress the cytokine secretion and direct
cytotoxicity of effector cells against malignant cells and this
mechanism plays a significant role in the immune escape of cer-
tain tumor cells.9-11 Conversely, by suppressing the inhibitory
signal transduced by NKG2A, monalizumab enhances the antitu-
mor functions, including lytic activity of these immune effector
cells, as shown ex vivo and in vivo in several experimental mod-
els.9-11 Herein, we report the increase of HLA-E on CLL tumor
cells and demonstrate promising pre-clinical activity of monali-
zumab to enhance NK-cell activity by specifically blocking the
NKG2A/HLA-E interaction in CLL patients.
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Materials and methods

Cells and culture

Blood samples were obtained from normal donors (NDs) or
CLL patients in accordance with the Declaration of Helsinki.
All subjects provided written, informed consent under an Ohio
State University Institutional Review Board—approved proto-
col. All patients had immunophenotypically defined CLL12 and
had been without prior therapy for a minimum of 30 d. Periph-
eral blood mononuclear cells were isolated by the Ficoll density
gradient centrifugation (Ficoll-Paque Plus, GE Healthcare,
Uppsala, Sweden). Enriched CLL and ND fractions were
prepared via negative selection for B cells or NK cells with
RosetteSep (Stem Cell Technologies, Vancouver, BC, Canada)
according to the manufacturer’s protocol. NK-cell purity was
>80% and utilizing this negative selection methods ensured
<5% contamination with CD3C NK-T cells. This procedure
also allows isolation of B-cells with >95% purity. Purity was
assessed by immunophenotyping prior to the specific experi-
ments. Cells were cultured in RPMI 1640 (Life Technologies,
Grand Island, NY, USA) media supplemented with 10% heat-
inactivated fetal bovine serum (Sigma, St. Louis, MO, USA),
2 mML-glutamine (Invitrogen, Carlsbad, CA, USA), and 56 U/mL
penicillin with 56mg/mL streptomycin (Invitrogen), and cells were
maintained at 37� Celsius with 5% CO2 atmospheric conditions.

Flow Cytometry, HLA-E & NKG2a surface expression

1£106 cells of the following types of cells were used per reaction
tube: K562 cell line (CLL244, ATCC, Manassas, VA, USA), K562-
E6 clone cell line (provided by Innate Pharma, S.A.), tumor cells
from CLL patients treated at The Ohio State University Medical
Center James Cancer Hospital, or whole blood from leukopacks
(American Red Cross, SER-BC, Zen-Bio, Research Triangle Park,
NC, USA). CLL samples were collected after obtaining written
informed consent as part of an institutional review board (IRB)
approved clinical trial, whereas normal leukopaks were obtained
as part of an exempt IRB approved protocol. Patient cells were
enriched from whole blood using Rosette Sep (Stem Cell technolo-
gies, Inc.) and Ficoll separation method, where whole blood is
diluted with PBS, layered over Ficoll, and centrifuged for 30 min
at 1500 rpm. The leukocyte layer is then pulled, washed with
RPMI media, and re-pelleted and re-suspended in media for
counting. Cells are pelleted at 1800 rpm for 10 min and washed
with PBS. Cells for HLA-E staining are stained for 30 min at 4�C
with the following: Live Dead Near IR (L010119, Life Technolo-
gies), CD45 Pacific Blue (A74765, Beckman Coulter, Brea, CA),
CD3 PC7 (6607100, Beckman Coulter), CD19 FITC (555412, BD
Bioscience, San Jose, CA, USA), and HLA-E PE (12-9953-42,
eBiosciences, San Diego, CA, USA). Cells for NKG2A staining
were stained for 30 min at 4�C with the following: Live Dead Near
IR (L010119, Life Technologies), CD45 Pacific Blue (A74765,
Beckman Coulter), CD3 PC7 (6607100, Beckman Coulter), CD16
FITC (IM0814U, Beckman Coulter), CD56 APC (555518, BD
Bioscience), and CD159a PE (IM3291U, Beckman Coulter). Cells
were pelleted again, washed with PBS and fixed with 2% parafor-
maldehyde. Fixed cells were run on Gallios flow cytometer
(Beckman Coulter) and Kaluza software (Beckman Coulter) was
used for analysis.

ELISA assay

A 96-well plate was pre-coated with PBS, isotype control, or
monalizumab (each provided by Innate Pharma, S.A.) overnight
at 4�C. NK-cells (1£105 cells/well) from CLL patients cultured in
RPMI media with 20% FBS and 200,000 IU recombinant human
IL-2 (200–02, PeproTech, Rocky Hill, NJ, USA) per mL of media
were calculated for the total number of cells needed. The NK-cells
were then plated into the corresponding wells and incubated for
24 h at 37�C in a 5% CO2 environment. Cells were collected at the
reported time point and pelleted at 1800 rpm for 10 min. Superna-
tants were transferred to labeled tubes and frozen at ¡80�C and
ran in triplicate by ELISA for human IFNg Immunoassay
following manufacturer’s instructions (DIF50, R&D Systems).

Real-time PCR

RNA was isolated from the respective selected NK or B cells using
a RNA Easy mini kit (74106, Qiagen, Valencia, CA, USA) and fol-
lowing the manufacturer’s instructions a total of 2 mg of RNA per
reaction was used to make cDNA by adding random hexamer to
the RNA, incubating for 2 min at 70�C and then adding the
cDNA master mix containing 6 mL of 5X buffer, 3 mL of 0.1M
DTT, 1.5 mL of 10 mM dNTP, 1.5 mL of M-MLV, and 0.9 mL of
RNAse-Out per reaction from the TaqMan Reverse Transcription
Reagent kit (N8080234, Life Technologies). Tubes were placed on
the thermocycler for 42�C for 1 h and 5 min at 95�C before going
to 4�C. The cDNA (1 mL) was added to a qPCR master mix of
5 mL 2X TaqMan Fast Advanced universal PCR Master Mix
(4444557, Life Technologies) with 3.5 mL of nuclease-free water
and 0.5 mL of TaqMan Gene Expression Primers HLA-E
(Hs03045171_m1, Invitrogen), NKG2A (Hs00970273_g1,
Invitrogen), Beta-Actin or GAPDH (4331182, Life Technologies)
per reaction. The plate is then run for 40 cycles of 95�C for 15 sec
and 60�C for 1 min after a 10-min 95�C pre-amplification step.

NK-cell killing assays (Direct Cytotoxicity and ADCC)

Assessment of NK-cell killing activity was performed using stan-
dard 4 h 51Chromium release (CR) assay. Briefly, target K562
parental or K562-E6 cloned cells were labeled with radioactive
51Cr for 1 h at 37�C, washed, and plated on 96 well flat bottom
plates. Antibodies monalizumab, isotype, or PBS were added to
NKs and then co-cultured with 51Cr-labeled target cells at a 12:1
and/or 6:1 effector to target (E: T) ratio as indicated in each experi-
ment. For blocking experiments, the target cells were treated with
CD32 block (AF1330-SP, R&D Systems, Minneapolis, MN, USA)
and CD64 block (MAB1257-SP, R&D Systems) at 10 mg/mL each
for 30 min at 4�C. Supernatants were collected after 4 h of co-cul-
ture and counted on a Perkin Elmer (Waltham, MA) Wizard
g-counter. Specific lysis was determined by % lysisD 100£ (ER –
SR)/(MR –SR) where ER, SR, andMR are experimental, spontane-
ous, and maximum release, respectively.

Statistical considerations

The difference in the percent of positive HLAE and NKG2A
between groups was compared by using Mann–Whitney tests.13

The difference in mRNA expression of HLA-E and NKG2A was
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compared by t-tests. The associations of the percent of HLAE or
NKG2A and its DMFI and the percentage of HLAE and
NKG2A were evaluated by using Spearman’s rank correlation
coefficient (r). Additionally, for the experiments that treated
sample from the same subject with various conditions, mixed-
effect models were used for analysis to take into consideration
the dependency of these observations.14 Holm’s procedure15 was
used to control the family-wise error rate at 0.05.

Results

Previous studies have demonstrated ubiquitous HLA-E expres-
sion across a number of primary cells and cell lines and

upregulation in various cancers (reviewed in16). First, we com-
pared surface HLA-E expression on freshly isolated CLL patient
to ND B-cells. CLL B-cells appeared to have variable expression
of HLA-E, possibly as a reflection of their immune deregula-
tion, as compared to ND B-cells as shown by the percentage of
cells positive for HLA-E (Fig. 1A, CLL B-cells median D
97.34%, n D 36; ND B-cells median D 50.45%, n D 12; p D
0.005), or intensity of HLA-E as determined by adjusted mean
fluorescence intensity (MFI) (Fig. 1B, CLL B-cells median D
4.87, n D 36; ND B-cells median D 2.86 n D 12; p D 0.017).
Similarly, CLL B-cells had similar levels of HLA-E mRNA com-
pared to ND B-cells (Fig. 1C, CLL HLA-E median D 2.29, n D
10; ND HLA-E median D 3.15, n D 5; p D 0.24) suggesting

Figure 1. HLA-E and NKG2A landscape in CLL.
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that the regulation of this gene expression between normal and
CLL patients was predominately with post-transcriptional
mechanism. The increased surface expression hints at a puta-
tive role of HLA-E in allowing CLL B-cells to evade NK-cell
mediated lysis. Induction of HLA-E mRNA was also confirmed
by interferon (IFN)g treatment of CLL B-cells (Fig. 1D, no
treatment adjusted mean fold change D 1.44, treated mean fold
change D 4.13; n D 6, p D 0.032), which has been shown to
occur through distinct STAT1a and GATA3 response ele-
ments.17,18 HLA-E expression was also found to be unrelated to
patient treatment status (Fig. 1E, untreated median D 99.5%,
n D 9; treated median D 97.4%, n D 27; p D 0.06) or IGHV
mutation status (Fig. 1F, unmutated median D 99.3%, n D 14;
mutated median D 97.5%, n D 16; p D 0.4).

Surface NKG2A expression was confirmed on CLL patient NK-
cells and compared to normal donors. No significant differences
were observed between CLL and NDNK-cells with wide variability
in percent positive cells (Fig. 1G, CLL NK-cell median D 53.4%,
nD 37; NDNK-cells medianD 39.3%, nD 13; pD 0.59) andMFI
(Fig. 1H, CLL NK-cells median D 1.12, n D 36; ND NK-cells
medianD 1.75, nD 13; pD 0.33). CLL patient NK-cells tended to
have a similar expression of NKG2A mRNA compared to normal
donor NK-cells (Fig. 1I, ND NKG2A median D 0.2, n D 5; CLL
NKG2A median D 0.1, n D 7; p D 0.19). NKG2A expression was
not related to patient treatment status (Fig. 1J, untreated
median D 54.3%, n D 32; mutated median D 42.5%, n D 5; p D
0.60) or IGHV mutation status (Fig. 1K, unmutated median D
53.4%, nD 23; mutatedmedianD 65.7%, nD 6; pD 0.10).

Figure 1. Continued
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Moreover, no significant correlation was observed between
HLA-E and NKG2A expression within matched CLL patient
samples by percent cells positive for HLA-E vs. NKG2A
(Fig. 1L, n D 11, rho-r D 0.23, p D 0.48) or MFI (Fig. 1M, n D
11, rho-r D 0.15, p D 0.65). As anticipated, patients who had
higher percentage of positive cells had higher MFI for HLA-E
(Fig. 1N, n D 36, r D 0.74, p < 0.0001) on CLL B-cells and
NKG2A (Fig. 1O, n D 37, r D 0.5, p D 0.002) on CLL NK-cells.
Collectively, these data suggest that CLL B-cells express more
HLA-E, which could potentially contribute to and enhance
immune evasion by their NK-cells.

Monalizumab is a first-in-class humanized IgG4 antibody
targeting NKG2A and blocking its interaction with HLA-E
thus preventing the propagation of inhibitory signals that is uti-
lized by certain cancer cells as immune escape mechanism. In
order to determine the role of tumor cell’s expressing HLA-E
on NK-cell function, a HLA-E overexpressing K562 cell line
(K562-E6) was utilized (Fig. 2A, Adjusted MFI K562-E6 vs.
K562 D 32.81) to allow serial comparison of CLL patient NK-
cell function with blockade of NKG2A. Additionally, CLL
tumor cells have variable numerous other immune checkpoint
inhibitors in addition to HLA-E expression in varied amounts
that would prevent dissecting out the influence of this ligand
receptor interaction. CLL patient NK-cells showed diminished
direct cytotoxicity against K562-E6 cell line as compared to the
parental K562 cell line that lacks HLA-E expression (Fig. 2B,

mean % relative cytotoxicity: K562 vs. K562-E6 at 25:1 D 63%
vs. 43.3%, 12:1 D 54.9% vs. 32.9%; 6:1 D 43.5% vs. 21.7%; n D
15, p D 0.03, <0.01, <0.01 respectively). Similar effect was also
observed when utilizing ND NK-cells confirming the impact of
overexpression of HLA-E on diminishing NK-cell mediated
direct cytotoxicity (Fig. 2C, mean % relative cytotoxicity:
K562 vs. K562-E6 25:1 D 60.6% vs. 32.5%, 12:1 D 48.1% vs.
26.6%; 6:1 D 36.7% vs. 18.8%. n D 8, p D <0.01, <0.01, 0.03
respectively. The addition of monalizumab significantly
increased CLL NK-cell mediated direct cytotoxicity against
HLA-E-expressing targets (K562-E6) (Fig. 2D, monalizumab
vs. isotype at 25:1 D 54.0% vs. 46.3%, n D 12, p D 0.04; at
12:1 D 43.3% vs. 35.1%, n D 14, p D 0.02; at 6:1 D 31.2% vs.
23.2%. n D 12, p D 0.05). This effect was specific to the block-
ade of NKG2A/HLA-E interaction since monalizumab was
unable to enhance direct cytotoxicity in non-HLA-E expressing
target cells (Fig. 2E, mean % relative cytotoxicity of monalizu-
mab vs. isotype at 25:1 D 62.5% vs. 69.0%, n D 12, p D 0.26;
12:1 D 48.1% vs. 58.4%, n D 13, p D 0.1; at 6:1 D 37.2% vs.
46.8%. n D 12, p D 0.2). To further establish the specificity of
monalizumab, Fc-gamma receptor blocking antibodies were
utilized in direct cytotoxicity experiments with Fc-blocking-
treated K562-E6 targets cultured with CLL NK-cells (Fig. 2F,
CLL NK-cells, mean % relative cytotoxicity of monalizumab–
Fc-block vs. C Fc-block at E:T 25:1 D 54% vs. 55.1%, n D 12,
p D 0.6, at 12:1 D 43.3% vs. 46.1%, n D 14, p D 0.8, at 6:1 D

Figure 1. Continued
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31.2% vs. 33.2%, n D 12, p D 0.87). Similarly, mixed effect
interaction tests proved no interaction of adding Fc-blocker on
monalizumab or isotype on CLL NK-cells relative cytotoxicity
when cultured with K562 targets (Fig. 2G, CLL NK-cells, mean
% relative cytotoxicity of monalizumab–Fc-block vs. C Fc-
block at 25:1 D 62.5% vs. 69.8%, n D 12, p D 0.09, at
12:1 D 48.1% vs. 56.3%, n D 13, p D 0.19, at 6:1 D 37.2% vs.
45.2%, n D 12, p D 0.17). We further demonstrate that monali-
zumab does not impair NK-cell mediated antibody-dependent
cellular cytotoxicity (ADCC). CLL B-cells treated with obinutu-
zumab or trastuzumab control and ND NK-cells treated with
monalizumab or isotype at E:T ratio of 25:1 showed similar
mean % relative cytotoxicity as compared to isotype (25% vs.
24.1%, respectively, n D 15, p D 0.83, Fig. 2H). Similar effect
was also observed when autologous conditions were utilized

where B-cells and NK-cells were derived from the same CLL
patient (mean % relative cytotoxicity of monalizumab vs. iso-
type with obinutuzumab D 47.2% vs. 47%, n D 3, p D 0.99,
Fig. 2I). Specificity of monalizumab to enhance DC without
increasing cytokine production of NK-cells was determined by
utilizing plate bound antibodies and measuring interferon-g
concentration in supernatant after 24-h of incubation (optical
density (OD) by ELISA of PBS D 260.6 vs. isotype D 261 vs.
monalizumab D 255.4, n D 5, p D 0.9). These experiments con-
firm our hypothesis that the impact of monalizumab in enhanc-
ing CLL NK-cell mediated direct cytotoxicity is not mediated
through engagement with Fc-gamma receptors on B-cells.
Monalizumab is shown here to be specific in blocking NKG2A
and enhancing CLL NK-cell lytic activity against HLA-E
expressing targets without impacting ADCC.

Figure 2. Monalizumab blocks NKG2A and enhances CLL NK-cell mediated cytotoxicity.
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Discussion

CLL NK-cells exhibit profound immune deregulation and
mediate weak killing of tumor target.19-21 In an effort to eluci-
date the role of NKG2A/HLA-E in CLL immune evasion from
NK-cell-mediated killing, we performed surface expression and
transcript analysis on CLL patient samples. Various in vitro
functional assays using CLL patient NK-cells were carried out
to demonstrate the deregulated immune effector activity medi-
ated by NKG2A/HLA-E.

Within this report, we describe the variable expression of
HLA-E and NKG2A on CLL B- and NK-cells, respectively, and
demonstrate that this variability is not correlated with either
treatment status or IGHV mutational status and that no corre-
lation was found between HLA-E and NKG2A surface

expression. In agreement with previous reports by Veiullen
et al.22 HLA-E was be higher on CLL compared to normal B-
cells, but again CLL patients showed variable expression. Addi-
tionally, no correlation was found between both HLA-E and
NKG2A expression with treatment or IGHV mutational status
implying that immune evasion via NKG2A/HLA-E deactivat-
ing NK-cells does not discriminate subsets of CLL patients.
Furthermore, we show for the first time that blocking NKG2A/
HLA-E interaction was sufficient to restore CLL NK-cells’ abil-
ity to lyse HLA-E-expressing target cells. The primary role of
HLA-E, a non-classical HLA-class I molecule, is to identify
“self” cells and tissue to surveying NK-cells, protecting the cell-
expressing HLA-E from NK-cell killing.23 As compared to clas-
sical HLA molecules like HLA-A, -B, and -C that have
restricted expression to specific cells and tissues, HLA-E is

Figure 2. Continued
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expressed on all human cells and tissues with significant
expression on endothelial and immune cells and the highest
mRNA expression levels reported in resting T-cells.24 HLA-E is
overexpressed in various cancers and overexpressed in CLL as
others have demonstrated and we have shown within this
report.22 We found no correlation between prior treatment sta-
tus or IGHV mutation change versus germ-line with expression
of HLA-E or NKG2A. This implies that regardless of a patient’s
treatment history or disease stage, NKG2A is actively involved
in interacting with HLA-E and deactivating NK-cell lytic activ-
ity. Additionally, we showed that IFNg induced expression of
HLA-E transcript in six of seven patients tested. IFNg is
reported to be abundant in CLL patient serum25 and may
potentially limit CLL B-cell apoptosis in vitro through both
autocrine and paracrine pathways. Here, we add that IFNg can
up regulate HLA-E transcript in CLL and demonstrates that
IFNg is more tumorigenic than previously reported and acts
through multiple mechanisms to protect CLL B-cells.

Human NKG2A expresses two ITIMs, which become phos-
phorylated upon NKG2A binding with HLA-E. The phosphor-
ylated ITIMs recruit and activate phosphatase SHP-1, which
suppresses the signals generated from ITAM containing NK-
cell activating receptors.26 Functional studies have showed that
HLA-E binding NKG2A interferes with CD16 association with
spleen tyrosine kinase (SYK) and inhibits activation of SYK as
well as extracellular regulated kinases therefore decreasing NK-
cell activation, direct killing, and ADCC.27 Maintenance of
inhibitory receptor expression is critical to prevent self-destruc-
tion and by overexpressing NKG2A, the cancer cell can protect
itself from NK-cell lytic activity. Using NKL and NK92 cells
lines, it has been shown that IFN-a can decrease NKG2A sur-
face expression leading to increased lysis of MICAC targets
and by this same measure, IFNg increased surface expression
of NKG2A and thus reduced MICAC target killing.28 Here, we
demonstrate that this mechanism of evading NK-cell detection
and killing is active in CLL patients and that the NKG2A/HLA-
E interaction can be blocked leading to increased lytic activity
of CLL NK-cells without compromising NK-cell mediated
ADCC. Furthermore, high IFNg production by CLL cells may
explain our observed increased surface expression though tran-
scripts between normal and CLL are comparable.

In acute myeloid leukemia (AML) where HLA-E is
expressed by all blasts, blocking NKG2A restores lysis against
AML blasts.29 In contrast to this study, which utilized an IgG2b
anti-NKG2A mAb, monalizumab is of IgG4 subtype and thus
would not activate complement or innate immune effector
functions; it would act purely as a blocking antibody30 and we
postulate would mediate the same effects on restoring NK-cell-
mediated lysis against AML. CLL NK-cells, which exert weak
lytic activity against HLA-E targets, have improved function by
blocking NKG2A with monalizumab. The studies described
above have specifically addressed the efficacy of blocking
NKG2A on CLL NK-cells, however, activated ab CD8C T cells,
gd-T cells, and NKT cells also express NKG2A5,31 and the effi-
cacy of blocking NKG2A on these cells remains to be studied.
Monalizumab has previously been evaluated in patients with
rheumatoid arthritis based on the proposed ability of eliminat-
ing auto-reactive CD4C T-cells. Preliminary results from early
phase clinical trials show excellent tolerability without increase

in autoimmune complications secondary to uncontrolled
immune activation.32 Based upon the data with monalizumab
restoration of NK-cell direct cytotoxic function, clinical trials
with this agent as monotherapy or combination with other
immune agents seems warranted.
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