
- There are no reliable or established liquid biopsy techniques 
that facilitate estimations of disease burden for clear cell 
renal cell carcinoma (ccRCC).

- If available, such techniques could inform clinical decision 
making. 

- For example, these approaches could be used to detect early 
relapse, prioritize patients for adjuvant therapy, intensify 
therapy if patients are not responding to treatment, or de-
escalate therapy in patients responding to treatment. 

- Tumor cell free (cf)DNA can be collected from peripheral 
blood and used as a liquid biopsy to provide information 
about tumor type, biology and/or tumor burden.

- However, the development of tumor cfDNA has been 
hindered in clear cell renal cell carcinoma due to insensitive 
assays and relatively low amounts of tumor cell free DNA 
release from ccRCC tumors.
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Objective
- We seek to develop contemporary NGS-based tumor cfDNA 

analytical pipelines to measure disease burden in ccRCC 
that can eventually be used to direct clinical care.

Methods
- We have developed a protocol to collect peripheral blood 

from patients with metastatic ccRCC receiving 
immunotherapy. Blood is collected at baseline, after 3 and 6 
months of therapy, and at time of progression or two years 
(whichever comes first).

Fig. 1: Timeline of peripheral blood collection.

- Patients are being enrolled through the DOD-funded Kidney 
Cancer Research Consortium (PI: E. Jonasch). Participating 
sites include Vanderbilt, Nashville VA, U Penn, U Michigan, 
UTSW, Dana-Farber, Duke University, Beth Israel Deaconess 
Medical Center, and MD Anderson Cancer Center.

- Accrual goal is 150 patients.

Results

Table 1: Patient demographics and characteristics. Of note, most data is from Vanderbilt and 
Nashville VA as clinical annotation is still underway at other sites. Overall, >100 patients have accrued.

Fig. 2: Whole genome sequencing of cell free DNA from metastatic ccRCC patients and health 
controls. Average coverage depth is ~25X.

- Previous attempts to estimate disease burden via NGS-based low pass whole 
genome sequencing (WGS) estimations of 3p-deletion proved insensitive. 
Thus, we pivoted to a pilot experiment utilizing 52 samples from 27 patient 
(plus two healthy controls) and performed 25X whole genome sequencing.

- 3 of the 52 samples demonstrated tumor fractions ≥3%.

Fig. 3: Tumor fraction estimated from WGS-based estimates of copy number changes.

- The 3 samples with tumor fractions ≥3% all demonstrate 
3p-del.

Fig. 4: Evidence of 3p-del from tumor cfDNA samples with at least 3% 
tumor fraction.

- The deletion of chromosome 3p, a molecular hallmark of 
ccRCC, can be detected in tumor cfDNA of patients using 
WGS.

- Attempts to improve sensitivity are on-going.

- By focusing our sequencing in the tumor cfDNA-rich fragment 
size of 90-150 bp, we hope to improve sensitivity.

Fig. 5: Fragment size of cfDNA from ccRCC patients versus healthy donors.
- We are also establishing collaborations to investigate other 

methods to detect and quantify tumor cfDNA, including 
somatic mutational profiling and cell free methylated DNA-
immunoprecipitation and sequencing (cfMeDIP-seq).
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# of Patients (%)
<49 7 (11%)

50-59 17 (28%)
60-69 23 (38%)
70-79 12 (20%)
>80 2 (3%)

Female 13 (21%)
Male 48 (79%)

African American 5 (8%)
Caucasion 54 (89%)
Unknown 2 (3%) 

Yes 5 (8%) 
No 56 (92%)
Yes 38 (62%)
No 23 (38%)
Yes 10 (16%)
No 51 (84%)
IO 3 (5%)

IO/IO 18 (30%)
IO/TKI 40 (66%) 

Favorable 8 (13%)
Intermediate 36 (59%)

Poor 17 (28%)
Sinlge site 12 (20%)
Multisite 48 (79%)

Initial 3 (5%)
3-week 8 (13%)

Restaging #1 17 (28%)
Restaging #2 29 (48%)

TOP 4 (7%)

Age at diagnosis
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Sarcomatoid Present?

Most recent collection
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