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THE RISE OF LIQUID BIOPSY IN ONCOLOGY

Liquid biopsy has emerged as a promising diagnostic and monitoring approach for the detection and characterization of 
cancers using bodily biofluids, such as blood



THE NECESSITY OF DISEASE MONITORING IN LYMPHOMA



THE ACTORS BEYOND LIQUID BIOPSY

The “tumor circulome”, defined as the subset of circulating components, is derived from cancer tissue and can be 
directly or indirectly used as a source of cancer biomarkers in liquid biopsies



CIRCULATING TUMOR CELLS 1/2

The presence of circulating lymphoma 
cells (CL) at diagnosis was associated 

with inferior response rates and 
survival compared to those without CL

Median OS was significantly inferior 
among patients who received first-line 
intensive-induction chemotherapies in 

the CL+ vs CL- group



CIRCULATING TUMOR CELLS 2/2

Patients with the presence of EpCAM+ or CK19+ CTCs 
presented worse OS and EFS

The overexpression of the BCL2, BCL6, TWIST1 and 
VEGFR1 genes confers a poor EFS



CIRCULATING TUMOR DNA

Patients with a decrease in mutation volume at the end of 
treatment showed better progression-free and overall survival

ctDNA mutation profiles showed increased 
mutation volumes in KMT2D, CREBBP, and 

MEF2B at the time of relapse.



CYTOKINES

TARC serum levels above the cut-off value of 800 pg/mL 
after completion of the second ABVD cycle (TARC-2) were 

associated with a high probability of treatment failure, even 
within the subgroup of patients with negative PET-2 results



miRNAs

In patients who achieved complete remission by 6 
months post-therapy, both miR494 and miR-1973 

drop to levels equivalent with healthy controls by the 
interim time point.

miR-21 interim therapy levels remain equivalent to 
pre-therapy and elevated compared with healthy 

controls, dropping to normal levels by 6 months post-
therapy



EXTRACELLULAR VESICLES 1/2

Elevated total and PD-L1+ EVs were
• abundant in the plasma of DLBCL patients
• associated with specific clinical features 
• prognostic factors for both progression-free 

and overall survival



EXTRACELLULAR VESICLES 2/2

EV-miRNA levels correlate with the presence of PET 
detectable disease lesions during treatment.

EV-miRNAs of complete responders decrease early during 
treatment and remain stable in post-treatment follow up 

unless a relapse occurs.

Combining EV-miR-127-3p and/or EV-let7a-5p levels with 
serum TARC increases the accuracy for predicting PET-status.



EXTRACELLULAR VESICLES IN HAIRY CELL LEUKEMA

Lipidomic analysis mRNA sequencing analysis
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CLINICAL IMPLICATIONS:

• Robust validation through expanded patient cohorts, considering potential variations across lymphoma subtypes and stages.

• The exact contribution and clinical utility of integrative approaches (proteomics, transcriptomics, and epigenomics).

• Exploration of optimal timing, frequency, and specific clinical contexts for its application.

• Understanding how liquid biopsy data can effectively inform treatment decisions compared to traditional imaging modalities.

FUTURE PERSPECTIVES:

• Tumor-educated platelets

• cfDNA fragmentation patterns: ctDNA fragment lengths of lymphoma patients may vary in each individual with a correlation 
with disease stage. Moreover, the fragmentation patterns were able to predict outcomes in DLBCL (Meriranta et al. Blood 
2022).

• Epigenetic features: abnormal tumor-specific DNA methylation patterns detected in cfDNA are associated with poor outcomes 
in DLBCL (Wedge et al. Am J Hematol 2017).

WHAT’S NEXT?



CONCLUSIONS

Liquid biopsy techniques have shown significant promise as a non-invasive 
alternative to traditional tissue biopsies for lymphoma diagnosis, therapy 
monitoring, relapse detection, and outcome prediction.

The real-time monitoring of treatment and timely adjustments to treatment 
plans based on identifiable characteristics will provide enhanced benefits to 
patients.

The combination of liquid biopsy approaches with PET/CT scans at interim 
timepoints may further improve outcome prediction and treatment tailoring 
during therapy.

In-depth research examining the tumor circulome will also help clarify the 
pathogenesis of lymphomas and promote the development of new 
therapeutic strategies.
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