
Increased Total Urinary Cell-Free DNA Detects Renal Transplant Rejection 

Joshua Y.C. Yang1, Reuben Sarwal1, Tara K. Sigdel1, Minnie M. Sarwal1 

1Dept. of Surgery, University of California San Francisco, San Francisco, CA, USA 

 

Introduction: While sequencing or SNP-based methods of quantifying donor-derived cell-free DNA from plasma have 

been used to detect allograft rejection, they are expensive and inconvenient for patients and physicians. We assessed 

the performance of a novel urinary assay to quantify total cell-free DNA (tcfDNA) and detect kidney transplant (KT) 

rejection in biopsy-matched KT samples. 

Methods: 206 urine samples from 95 KT patients were categorized as stable (n = 157) or acute rejection (AR, n = 49). 

Urinary tcfDNA and creatinine were quantified using commercial kits. The cfDNA to creatinine ratio from longitudinally 

collected samples (n = 47) from 8 KT patients who were stable and had no evidence of subclinical rejection was 

correlated with days post-transplant to generate a 95% prediction curve. This curve was used to generate a normalized 

cfDNA-to-creatinine ratio for all samples. 

Results: Urinary tcfDNA is significantly increased immediately post-transplant and decreases to a steady baseline (1298 

genomic equivalents (GE) of cfDNA/mg creatinine) by 3 months post-transplant (Fig 1A). The median level of 95% 

prediction interval-normalized tcfDNA was significantly higher in AR as compared with stable samples (0.64 vs. -0.71, P < 

0.0001) (Fig 1B). The urinary tcfDNA assay showed high performance in discriminating the stable and AR samples, with 

an AUC of 0.9649 (P < 0.0001). The sensitivity and specificity of the assay was 93.88% and 94.90% respectively (Fig 1C). 

Discussion: This novel urinary tcfDNA assay enables rapid and accurate discrimination of AR from stable patients with 

results returnable within the same day of urine sample receipt and without the costs associated with sequencing. This 

assay can provide inexpensive, accurate, and longitudinal assessment of AR in KT patients in a format amenable to use in 

transplant clinics. 

 

Figure 1. Determination of tcfDNA kinetics post-transplantation and discrimination of AR by tcfDNA. 

 


