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CLL cells behave as regulatory B cells, 

altering the functionality and proportion of 

immune subsets, especially T cells1. T 

lymphocytes from CLL patients exhibit 

dysregulated expression of activation 

molecules and increased expression of 

exhaustion markers2. Previous evidence 

from our group suggests that immune 

dysfunction, particularly T cell exhaustion, is 

increased at disease progression3. 

Therefore, we hypothesized that progressive 

immune dysfunction during the first months 

after diagnosis can identify patients at 

higher risk of early progression. To assess 

that, we longitudinally analyzed patient 

samples at diagnosis and six months later to 

correlate immune dysfunction with 

progression risk. 

BACKGROUND

METHODS

Manual analysis suggest that disease 

progression in CLL is associated with 

changes in cell function rather than with 

alterations in the proportions of main 

immune subsets. Considering the phenotype 

of significant metaclusters obtained from the 

unsupervised analysis, those 

overrepresented in progressors reflect an 

exhausted profile, whereas in non-

progressors, they exhibit activation features. 

However, ongoing analyses are required to 

elucidate potential immune changes 

occurring early after CLL diagnosis that may 

help predict disease progression.
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Figure 1. Overview of the immune system of CLL patients at diagnosis (dx) and after 6 months (6m). (A) Pie charts

showing the proportions of major immune cell populations among live cells at dx and 6m, with all remaining stable except for

monocytes (n=34). (B) Change in monocyte abundance over time (p < 0.01).
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Longitudinal analysis reveals stable frequencies of main immune cell subsets except for monocytes
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Figure 2. Analysis of the CLL

compartment at diagnosis

and after 6 months. (A)

Median expression of

chemokine receptors and (B)

markers associated with poor

prognosis over time (n=34),

both showing stable values. (C)

PD-1 expression levels,

indicating a significant decrease

over time (n=34, p <0.01).
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A
PD-1, but not chemokine receptors or prognostic markers, shows dynamic expression on CLL cells over time
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Figure 3. Longitudinal analysis of T cell populations at diagnosis and

6 months later. (A) Pie charts showing stable proportions of T cell

subsets across timepoints. (B) Relative proportions of CD4+ and (C)

CD8+ T cell maturation subsets (n=34) are constant, except for naïve

CD4+ T cells (p<0.01) and effector memory (EM) CD8+ T cells in

progressors (p<0.05), which show significantly decrease and increase,

respectively, over time. (D) Longitudinal expression of activation markers

and immune checkpoint molecules remains constant, although TIGIT and

CD244 increase on CD4+ T cells (p<0.05). (E) Differential abundance

analysis of FlowSOM clusters in non-progressors (non-PG) versus

progressors (PG) for CD8+ T cells and NKT-like cells (FDR<0.05). (F)

Markers used for annotating significantly abundant clusters.
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Relative proportions of major T cell subsets remain stable over time, except for a decline in naïve CD4  and an increase in EM CD8⁺  in progressors 
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Major T cell subsets display stable expression of activation markers and immune checkpoint 

molecules, while TIGIT and CD244 on CD4⁺ T cells increase over time
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