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Liquid Biopsy in Cancer Patients
“The Hand Lens for Tumor Evolution”

November 2017

Biofluid sample with the potential to help clinicians screen for disease, 
stratify patients to the best treatment and monitor treatment response and 

resistance mechanisms in the tumour.
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1. Circulating  Tumor Cells
2. cfDNA, ctDNA





Circulating  Tumor Cells in Non Hodgkin Lymphoma

Minimal Disseminated Disease
(MDD)

Minimal Residual Disease
(MRD)
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Clinical Complete Remission

Molecular Remission
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Clinical Criteria for Treatment of NHL of Childhood 
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Cox-Regression Analysis 

Variable relative risk of 
relapse

95% CI P
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1. Circulating Tumor Cells
2. cfDNA, ctDNA



Some Milestones in the Clinical Research of Circulating Cell-Free DNA in the Blood 

High variability level (<0.1% to 50% of total cfDNA ) !





….Some Preanalytical Considerations
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Thierry et al , Nuc Acid Res  2010
Lam et al, Clim Chem 2004
Chiu et al, Clin Chem 2001
Messaoudi  et al Clinica Chim Acta 2013
Frattini et al, JCO 2005
Lee et al, Obstet Gynecol 2002

Plasma
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Plasma Cell-Free DNA in Paediatric Lymphomas
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Distribution of cfDNA and  ctDNA in  ALCL Paediatric Patients
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Longitudinal Assessment of Mutation Abundance in Plasma cfDNA
Upon R-CHP Treatment

�	���
�
��
���
��		�
%&'7



Noninvasive Real-Time Monitoring of the DLBCL Clonal Evolution on Plasma cfDNA

�	�����	�����
��������

���������
��������







#��$
��"$
����$
��
	�
�%&'(

1. Circulating  tumour cells
2. cfDNA, ctDNA
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What are exosomes?
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Exosomes go everywhere!    They can enter almost an y tissue!
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Biogenesis of exosomes



ISEV
International Society for Extracellular Vesicles 

Diagnostic Research
Preparative Research

Discovery Research

No consensus 
on a "gold-standard" 

method to isolate
and/or purify EVs



Minimal Requirements to Claim the Presence of Exosomes in Isolates

Transmission Electron Microscopy Atomic Force Micros copyWestern Blot 

Methods for 
Exosomes Isolation

Centrifugation
Immunoaffinity 

isolation
Polymeric 

precipitation
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Analysis of exosomal proteomic profile by Mass 
Spectrometry



Lymphoma  Exosomes Increase Migration Ability 
of Normal Lymphocytes



Distinct  Exosome RNA Profiles of Lymhoma  Patients  and Healthy Donors
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Percentage of Sequenced Reads Assigned 
To Different sRNA Categories in the 4 
Lymphoma Sample Groups

lymphoma tumor biopsies of
pts with good prognosis 

lymphoma tumor biopsies 
of pts with bad prognosis 

Plasma exosomes at diagnosis 
of  pts with good prognosis 

Plasma exosomes at diag. 
of  pts with bad prognosis  



Plasma vesicle miRNAs for Therapy Response Monitoring 
in Hodgkin Lymphoma Patients

van Ejindhoven M et al, JCI Insights 2016



Inter-B-NHL Ritux 2010 Protocol
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Binding of therapeutic anti-CD20 monoclonal antibod y 
to exosomes from B-cell lymphoma cells

Absorption of anti-CD20 antibody rituximab on 
lymphoma-derived exosomes in vitro and in vivo





Conclusions

…although technically challenging, an inherent advantage of liquid biopsies over other 
traditional tissue-based methodologies is the enablement of longitudinal monitoring which
could help clinical oncologists gain  a broader molecular understanding of the disease
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