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INTRODUCTION

The introduction of BTK inhibitors and BCL2 antagonists has
revolutionized the treatment of chronic lymphocytic leukemia
(CLL), yet an emerging population of patients is becoming
refractory or intolerant to both drug classes. These double-
refractory (2R) patients currently have no standard therapy and
face a dismal prognosis. NK cells are emerging as critical
effectors of antibody-dependent cellular cytotoxicity (ADCC) and
novel NK-engaging strategies are now entering CLL trials.
However, how the NK compartment evolves across the CLL
treatment continuum, and specifically whether it is impaired in
2R patients, remains undefined.

AlM

To characterize the NK compartment of

the tumor microenvironment including
subset composition and functional
capacity across the CLL treatment
continuum, with particular focus on

double-refractory CLL (2R) patients who
have failed both BTK and BCL2 inhibitors.
We hypothesized that 2R NK cells are
functionally silenced but still persist even
iIn the tumor microenvironment of heavily
pretreated patients, providing a possible

METHODS

STUDY DESIGN & PATIENTS

Single-center observational study of cryopreserved peripheral blood mononuclear cells (PBMCs) collected
2018 - 2026 from 13 CLL patients contributing 69 samples. Main analysis: 69 samples stratified by clinical
state: treatment-naive (n=4, 5 samples), Response or post-treatment remission (n=10, 32 samples),
Progressive Disease/PD (n=9, 21 samples), and Double-Refractory after BTKI/BCL2i failure (2R, n=9, 11
samples. 9 patients contributed paired PD and Response samples, enabling within-patient comparison.

FLOW CYTOMETRY

PBMCs stained with fluorescent antibodies targeting:

NK subset markers: CD16, CD36 (defining CD16+CD56dim, CD16-CD56dim, CD56bright). Functional
phenotype: CD107a (degranulation marker), CD159a/NKG2A (inhibitory checkpoint), CD314/NKG2D
(activating receptor)
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CONCLUSIONS

We identified a normally composed but functionally altered NK cell
compartment in 2R-CLL patients. NK subset composition
remained stable across all disease states (p>0.30), ruling out
subset-selective depletion. In contrast, NK functional markers
diverged sharply: NKG2A expression and CD107a decreased
substantially in 2R versus Response patients (p<0.05), while
NKG2D remained fully preserved (p>0.40). This suggests a
“silenced-but-recoverable” phenotype with normal distributed NK
cells but suppressed function. Thereby this could rationalize NK-
engaging immunotherapy strategies precisely where BTKi and
BCL2i have failed to reactivate the NK cell compartment.

rationale for NK-engaging therapies
reactivating them.

DATA PROCESSING & ANALYSIS

NK subset composition expressed as % of total NK cells (normalized to sum to 100%, independent of CLL
burden). Functional markers expressed as % of parent NK subset. All comparisons based on per-patient
means (one value per patient per group) to avoid pseudo-replication bias. Statistical testing: Kruskal-Wallis for
omnibus comparisons across groups; Mann-Whitney U test for pairwise 2R vs. Response/PD comparisons.
Significance: p<0.05 two-sided.
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