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Liquid Biopsy Overview



Liquid Biopsy



What is ctDNA

� Small 
fragments of 
tumor derived 
DNA

� Half-life – 2 
hours

� Proliferative 
cancers



Imaging to ctDNA





Components of liquid biopsy





What is included in cell free DNA?
� ctDNA – cancer 

cells, multiple 
locations

� Normal cell free 
DNA from 
hematopoietic cells 
(and non-
hematopoietic cells)

� Clonal hematopoietic 
mutations with 
mutations (CHIP)



ctDNA Platforms
Tumor informed vs Tumor Agnostic





ctDNA testing Platforms

� Tumor Informed
◦ Personalized for each 

cancer patient
◦ Tissue biopsy sent to 

create a “barcode”
◦ Liquid biopsy picks up 

barcode from serial 
blood tests
◦ Example:  Bladder 

Cancer

� Tumor Agnostic
◦ ctDNA +Epigenetic 

markers
◦ Methylation signatures
◦ Example: Prostate 

Cancer somatic 
mutations





CHIP Mutation: Cautionary Tale



ctDNA is multiple metastatic foci



CHIP 

� Clonally expanded 
hematopoietic cells 
that occur during 
aging

� Included in liquid 
biopsies

� Can harbor somatic 
mutations including 
ATM, BRCA.





CHIP Mutation

� In case series, up to 10% of patients had 
CHIP interference used for eligibility of 
PARP inhibitor.

� Prostate cancer patients are at risk of 
being misdiagnosed as eligible for PARP 
therapy. 

� Look for liquid biopsy that provide match 
profiling of WBC as a control



Urothelial Cancer



Residual disease 



Abacus study



IMvigor010



ASCO GU 2023

Utility of ctDNA in predicting outcome and pathological 
complete response in patients with bladder cancer as a 
guide for selective bladder preservation strategies



Methods
� 68 patients w/ MIBC who received NAC prior to 

cystectomy. 
� Updated median follow-up of 58.94 months (range: 

7.19-81.77) post-cystectomy. 
� ctDNA was analyzed at baseline (before NAC; N=64), 

and prior to cystectomy (N=65) using a commercially 
available assay (Signatera, Natera, Inc.). Pathway analysis 
was used to compare ctDNA-positive and ctDNA-
negative patients who failed to achieve pCR.



Utility of ctDNA







ctDNA and pathology downstaging



Outcomes



Results
� 64 patients with ctDNA results available at 

baseline, 59.4% (38/64) tested ctDNA-negative, 
and of these 84.2% (32/38) achieved pCR. 

� Furthermore, 40.6% (26/64) tested ctDNA-
positive, and only 34.6% (9/26) achieved pCR. 

� Prior to cystectomy, 83.9% (52/62) of patients 
were ctDNA-negative, and 80.7% (42/52) 
achieved pCR, while none of the ctDNA-
positive patients achieved pCR (positive 
predictive value 100%; negative predictive value 
80.8%). 



Results
� Probability of ctDNA-negative patients to achieve pCR 

was significantly higher than ctDNA-positive patients 
(p<0.0001). 

� Notably, ctDNA-positive patients without pCR 
demonstrated significantly poorer RFS and OS 
compared to the ctDNA-negative patients, 

� Prior to cystectomy: RFS; HR=5.2, p=0.0078, OS; 
HR=4.8, p=0.012). 

� ctDNA status at baseline and before cystectomy was a 
better predictor of RFS compared to pCR (HR=8.5, 
p<0.0001, HR=14, p<0.0001, respectively). 



Conclusion

� Absence of ctDNA was significantly 
associated with pCR both at baseline 
and prior to cystectomy

� Larger cohorts are warranted to 
test the prognostic value of ctDNA 
for patient selection for avoiding 
cystectomy



Prostate Cancer 



HRR mutation concordance 
between liquid biopsy and tissue



Methodology



Demographic



Results



Conclusion

� Blood ctDNA from study showed 
BRCA1, BRCA2,  and ATM somatic 
mutations showed greater concordance 
with liquid biopsy and metastatic tissue

� Liquid biopsy identifies up to 70% of 
mutations in metastatic tissue

� Negative liquid biopsy result could be non 
diagnostic (rather than a TRUE negative)

� Consider tissue biopsy



Research questions for the future



Recycle Treatments?



Alpelisib? Capivasertib? Abemaciclib? 
Platinum Doublet?  PARP inhibitor?




