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Serum Cytokine levels in CLL

Yan et al., Blood. 2011  

• Cytokine/chemokine serum levels may be used to predict OS and TTFT of CLL patients based on
the differential concentration of cytokines divided into three groups

Comprehensive model to predict clinical outcome?



Aims of the study

• To assess the correlation between plasma cytokine/chemokine levels and baseline clinical and biological
features of CLL

• To establish the relationship between baseline cytokine/chemokine profiles and clinical outcome of CLL



Experimental workflow

Cytokine/chemokine (n=27)
FGF basic IL-10
Eotaxin IL-12 (p70)
G-CSF IL-13

GM-CSF IL-15
IFN-γ IL-17A
IL-1β IP-10
IL-1ra MCP-1 (MCAF)
IL-2 MIP-1α
IL-4 MIP-1β
IL-5 PDGF-BB
IL-6 RANTES
IL-7 TNF-α
IL-8 VEGF
IL-9

Plasma

• Plasma was analyzed using a bead-based 27-plex sandwitch immunoassay

• Optimal cytokine/chemokine concentration cut-offs for risk analyses were defined using
maximally selected rank statistics

• The machine-learning algorithms “self-organizing map” (SOM) and “K-means” were
applied to divide patients into clusters based on cytokine/chemokine levels

Multiplex assay reader

Newly 
diagnosed CLL 

(N=244)



Patient characteristics

Median follow-up: 13.42 years



Cytokine/chemokine levels correlate with baseline characteristics

• High MIP-1α correlates with older age, advanced Rai/Binet
stage, unmutated IGHV and large lymph node diameter

• High MCP-1 is associated with a lower platelet count

• High IP-10 associates with older age and advanced Rai/Binet
stage

• High IL-6 and eotaxin are linked to older age

• High GM-CSF correlates with del(17p)

• High G-CSF is associated with unmutated IGHV



High IL-4 levels are associated with shorter OS

• High levels of IL-4, using a cut-off of 5.78 pg/mL, independently associated with shorter OS

Median: 16.4 y

Median: 12.1 y



High GM-CSF levels are associated with shorter time to RT

• GM-CSF, with a cutoff of 0.86 pg/mL, independently predicted RT (HR 9.32)

Median: Not reached

Median: Not reached



Three patient clusters based on levels of 27 cytokines/chemokines

• Unsupervised clustering identified 
three patient groups, with distinct 
cytokine/chemokine profiles 

• Cluster 1 displayed higher 
activation of inflammation-
related pathways

• Cluster 3 is characterized by the 
activation of autoimmunity and 
infection response pathways



Cluster 1 predisposes to second malignancies 

• C1 was associated with higher risk of second malignancy development (i.e. occurred after CLL diagnosis)



Cluster 3 predicts shorter TTFT

• Rai 0/1 patients in C3 experienced a shorter TTFT, indicating a higher risk of early disease progression
possibly due to impaired T-cell immunity



A 9-cytokine panel preserves original clustering patterns

• Adjusted Rand index
(ARI)= 0.893

TTFT Second malignancies



Conclusions

• Plasma levels of immunomodulatory cytokines/chemokines are associated with unfavourable
clinical and biological features at the time of CLL diagnosis

• High IL-4 levels are independently associated with shorter OS, while high GM-CSF correlates with
shorter time to RT in multivariate analysis

• Differential cytokines/chemokine profiles can be used to divide patients into three distinct
clusters, which predict shorter occurrence of second malignancy (cluster 1), and shorter TTFT
(cluster 3)

• A simplified panel of 9 cytokines is sufficient to preserve the original cluster structure.
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