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Liquid biopsy can provide clinically‐valuable information along the whole patient journey



Rolfo C & Russo A. Nat Rev Clin Oncol 2020;17:523‐524.

Liquid biopsy & early detection: Strengths and weaknesses of 
currently used approaches

Klein EA, et al. Ann Oncol 2021
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Liquid biopsy can provide clinically‐valuable information along the whole patient journey



Serrano MJ (Rolfo C), et al. Cancer Discov 2020;10(11):1635‐1644.

Liquid vs. Tissue Biopsies in Cancer Interception



Exosomal cross- talk

S. Taverna, M. Giallombardo, C. Rolfo . Oncotarget., 2016 May 10;7(19):28748-60.



Pleiotropic role of exosomes

Reclusa P (Rolfo C), et al. Transl Lung Cancer Res 2016



Seed and Soil theory

 A number of recent studies have 
described EVs as messengers with the 
potential to modulate intercellular 
communication 

 Several reports suggest that EVs cargo 
that can heavily influence gene 
expression in target cells…

 First “soldiers” in metastastization
process

 Premetastatic niche 

Image from Wortzel et al, Developmental Cell 49, May 6, 2019 



The function of extracellular vesicle (EVs) in COPD and lung cancer 
pathogenesis

Fujita et al, Trends in Molecular Medicine 09.2015, Vol. 21, No. 9



Zhang JT, et al. J Extracell Vesicles. 2019

The Support Vector Machine classifier 
accurately distinguished malignant GGNs 

and benign nodules



Chronic Obstructive puLmOnaRy disease 
evolution and inhaled treAtment responses 
using liquiD biOpsy (COLORADO  project) 

Objectives: 
1. Identify the evolution of COPD in real time through the 

long of the time.

2. Stratify patients into responders and non-responders to 
the initial inhaled therapies based on liquid biopsy 

3. Identify molecular profiles based on liquid biopsy risk of 
developing cancer in COPD patients.

1) COPD cohort: patients with a diagnosis of 
COPD according to current national and 
international recommendations and starting an 
inhaled treatment. 

2) COPD & Lung cancer cohort: patients with a 
diagnosis of COPD as discussed in #1 and 
confirmed diagnosis of localized lung cancer 
(Stage I & II) suitable for lung resection 
surgery

3) Controls: adults without COPD or Lung 
cancer

Methodologies: 
1. Detection and enumeration of Circulating Pulmonary Cells (CPCs) and 

Circulating Tumor Cells (CTCs)

2. Isolation and characterization of cfDNA

3. Methylation assays

4. Extracellular vesicles (EVs) characterization



Lung Cancer and Severe Acute Respiratory Syndrome Coronavirus 2 Infection: Identifying 
Important Knowledge Gaps for Investigation 

Rolfo et al, Journal of Thoracic Oncology Vol. 17 No. 2: 214–227 



Extracellular vesicles carry COVID proteins and correlate with immune repsonse and 
outcomes

De Miguel‐Perez. D. et al. Rolfo C. Under preparation

Immunogold CD9 & S2 p=0.035

Tocilizumab reduced expression of S1 and S2 in EVs at 7 days in comparison to
controls. 

p=0.015

p=0.028

Higher S2 in EVs correlates with poor outcomes

p = 0.025 p = 0.034 

Dynamics of S2 correlates with RBD and S1 antibodies

N17 BAL



Radiomics EMT transition Evs Analysis In vitro & In vivo models

Lung Injury by SARS‐COV‐2 and Cancer Interception



Rationale: Studies have demonstrated that EVs isolated from lung transplant recipients with viral infections are 
immunogenic and induced chronic pulmonary changes in lung of EVs immunized mice. 

 SA-3A. Determine if SARS-COV-2 EVs induce chronic lung changes in in vitro model (Fibroblast activation). 
 SA-3B. Investigate immunogenicity of SARS-COV-2 EVs. 
 SA-3C. Determine if SARS-COV-2 EVs induce chronic lung changes in mice model after lung injury. 

Demonstrate the role of SARS‐COV‐2 convalescent patient derived‐EVs in the 
mechanism of chronic pulmonary dysfunction in in vitro and in vivomodels.



SARS‐COV‐2  Lung Injury and Cancer Interception Working Group 

Other projects funding



Clonal Hematopoiesis and 
liquid biopsies
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Paweletz CP, et al. JCO Precis Oncol 2019

Sources of false positive and false-negative results in plasma NGS

Köhnke – Cancer Discov 2021



A new problem: Clonal Hematopoeisis
▶ Genes commonly mutated

• A large proportion of cfDNA is derived from 
peripheral blood cells (PBC), therefore somatic 
mutations within non-malignant hematopoietic cells, 
known clonal hematopoiesis (CH).

• CH might be a recurring source of discordance 
between tumor genotyping and plasma cfDNA
genotyping. 

Clonal hematopoiesis (CH) is the somatic 
acquisition of genomic alterations in 
hematopoietic stem and/or progenitor cells, 
leading to clonal expansion.

Ptashkin et al , JAMA Oncol. June 2018; Hu Y (Oxnard)) et al. Clin Cancer Res 2018 



CHIP: context dependent mechanism

Köhnke – Cancer Discov 2021



Latency between detection of clonal hematopoiesis in the peripheral blood 
and clinical manifestation 

23
Köhnke – Cancer Discov 2021



Clonal hematopoiesis: potential consequences

Steensma - Mayo Clinic Proceedings 2018  



Impact of CHIP 
on 
cardiometabolic 
and other 
diseases

Hammond – Phatology 2021



Clonal hematopoiesis can be found at the younger ages 

Razavi – Nat Med 2019



Extensive variability in the rate of CHIP among healthy controls 
and cancer patients in each age category

Razavi – Nat Med 2019



Spectrum of clonal hematopoiesis identifiable in ctDNA

Solar – Ther Advances Med Oncol 2022



Proposed algorithm for dealing with clonal 
hematopoiesis detected in ctDNA

Solar – Ther Advances Med Oncol 2022



Clonal expansion

30
Razavi – Nat Med 2019
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CTO As facilitator of International Multidisciplinary Expert  
Clonal Hematopoiesis in Lung Cancer Early Detection

Center
for  Thoracic        
Oncology

Zeynep Gümüş

computational 
cancer genomics

CHIP Clinic
Hematology

Bridget MarcellinoChristian Rolfo

Biomarker Lab:
Liquid Biopsy Group

Umberto Malapelle

Molecular 
Pathology

Marina Garassino Natasha Leighl



Take Home Message
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• Cancer Interception is the new frontier of liquid biopsy

• Thinking beyond ctDNA…

• Clonal hematopoiesis is not just a confunding factor for liquid biopsy interpretation 

• CHIP need to be followed in a multidisciplinary manner

• Possible use as biomarker



Thanks @ChristianRolfo

Christian.Rolfo@mssm.edu


