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Research Highlights:  
Targeting Challenges in Nephrology
Each and every day, NewYork-Presbyterian researchers and clinician-scientists are advancing 
knowledge in virtually every medical specialty. At Weill Cornell Medicine and Columbia University 
Vagelos College of Physicians and Surgeons, faculty are targeting some of today’s most formidable 
health challenges, pushing scientific discoveries forward and applying research breakthroughs to 
improving the lives of patients everywhere. In this issue of Advances, we share recent investigations 
in nephrology.

Cell-Free DNA: A Key to Monitoring Urinary Tract Infections? 

A new method for testing urinary tract infections 
yields more information than what conventional 
methods can offer, according to research by 
investigators at Weill Cornell Medicine, Cornell’s 
Meinig School of Biomedical Engineering, and 
NewYork-Presbyterian.

In a study published June 20, 2018, in Nature 
Communications, researchers analyzed pieces  
of cell-free DNA isolated from the urine of 
kidney transplant patients and discovered that 
it provides valuable information about the 
bacterial and viral composition found within 
patients’ urine. Urinary cell-free DNA (cfDNA) 

are floating molecules of DNA that are derived 
from the genomes of dying human or microbial 
cells. They are usually studied in blood plasma 
but are also present in the urine.

The Role of Genetic Testing in Kidney Disease  

A new study at Columbia University Vagelos 
College of Physicians and Surgeon has found 
that genes cause about 1 in 10 cases of chronic 
kidney disease in adults, and that identifying 
the responsible genes has a direct impact on 
treatment for most of these patients. 

“Our study shows that genetic testing can  
be used to personalize the diagnosis and 
management of kidney disease, and that 
nephrologists should consider incorporating it 
into the diagnostic workup for these patients,” 
says Ali G. Gharavi, MD, Chief of Nephrology  
at NewYork-Presbyterian/Columbia University 
Irving Medical Center, and a co-senior author  

 (continued on page 2)

of the study published in the January 10, 2019, 
issue of The New England Journal of Medicine.

It is estimated that 1 in 10 adults in the  
United States have chronic kidney disease. Yet, 
for 15 percent of patients with chronic kidney 
disease, the underlying cause of kidney failure is 
unknown. “There are multiple genetic causes of 
chronic kidney disease, and treatment can vary 
depending on the cause,” says Dr. Gharavi. “And 
because kidney disease is often silent in the 
early stages, some patients aren’t diagnosed 
until their kidneys are close to failing, making it 
more difficult to find the underlying cause.”

 (continued on page 3)

Save the Date
Columbia Renal Biopsy Course
42nd Annual Postgraduate 
Medicine Course
July 10 – July 13, 2019
Location
Columbia University  
Irving Medical Center
Hammer Health Sciences Building
701 West 168th Street, Room 401
New York, NY 10032
To Register
register.columbiacme.org
For More Information  
(212) 305-3334
cme@columbia.edu

“ This test, using urinary cell-free DNA, is 
less biased because it screens broadly 
for different kinds of infections, both 
common and rare.” 

— Dr. John R. Lee
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Cell-Free DNA: A Key to Monitoring Urinary Tract Infections?  (continued from page 1)
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Dr. John R. Lee

Clinicians often test for UTIs with a urine culture that involves 
growing bacteria. “But some bacteria are harder to grow than 
others, and for conventional techniques you have to choose a 
specific set of tests to detect a specific bacterium,” says co-lead 
author John R. Lee, MD, MS, a nephrologist at NewYork-
Presbyterian/Weill Cornell Medical Center. “This test, using 
urinary cell-free DNA, is less biased because it screens broadly 
for different kinds of infections, both common and rare.”

Investigators analyzed urine samples from 82 kidney 
transplant recipients receiving care at NewYork-Presbyterian/
Weill Cornell. By looking at the urinary cfDNA of these patients, 
the researchers not only identified the same microorganisms 
detected by conventional approaches, but also other, less 
common microorganisms. They also were able to learn about 
the host response to infection and how fast bacteria were 
growing by carefully looking at the genome structures. The 
cfDNA fragments are short and fragmented, which makes it 
more difficult to analyze using DNA sequencing approaches. 
However, by optimizing cfDNA fragment analysis, only 1 ml of 
centrifuged urine was needed in this study.

The authors note, “In nearly all samples with clinically reported 
viral or bacterial infection of the urinary tract, cfDNA identified 
the suspected causative agent of infection. In addition, cfDNA 
sequencing revealed the frequent occurrence of cfDNA from 
bacteria that remain undetected in current clinical practice.”

“With just one test, many pieces of information about bacteria 
and viruses, as well as antibiotic resistance, can be determined 
at the same time,” says co-lead author Iwijn De Vlaminck, PhD, 
an Assistant Professor of Biomedical Engineering at Cornell’s 
Ithaca campus. “We found that we could deduce the fraction of 
the bacterial population that is growing by carefully looking at 
the places in the genome where the cell-free DNA was derived 
from. Metagenomic analysis of the cell-free DNA can also be 
used to infer which antimicrobial drugs may work best against a 
particular infection.”

“Half of all kidney recipients will suffer from a bacterial UTI 
within the first three years of receiving the transplant, putting 
those patients at risk of infection-related complications,”  
says Manikkam Suthanthiran, MD, Chief of the Division of 

Dr. Lee and Dr. De Vlaminck hope to do a validation study to 
see if this test can be implemented into practice. This new test 
not only could be important for kidney transplant patients, 
who frequently contract viral and bacterial urinary tract 
infections, but also for the general population.

The study was conducted by an interdisciplinary team, which, 
in addition to Dr. Lee, Dr. De Vlaminck, and Dr. Suthanthiran, 
included Darshana M. Dadhania, MD, MS, a nephrologist at 
Weill Cornell; Lars Westblade, PhD, Assistant Professor of 
Pathology and Laboratory Medicine and Associate Director of 
the Clinical Microbiology Laboratory at Weill Cornell Medicine; 
and Philip Burnham, a graduate student in Dr. De Vlaminck’s 
biomedical engineering lab.

Dr. Darshana M. Dadhania Dr. Manikkam Suthanthiran

“ The cell-free DNA profiling technique can diagnose 
rare infections that are not routinely screened for and 
has the potential for earlier diagnosis and treatment 
and to improve outcomes in kidney transplantation.” 

— Dr. Manikkam Suthanthiran

Nephrology and Hypertension at NewYork-Presbyterian/Weill 
Cornell. “The cell-free DNA profiling technique can diagnose 
rare infections that are not routinely screened for and has the 
potential for earlier diagnosis and treatment and to improve 
outcomes in kidney transplantation.” 
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Dr. Ali G. Gharavi

The Role of Genetic Testing in Kidney Disease  (continued from page 1)

DNA sequencing has the potential to pinpoint the genetic 
culprits but has not been tested in a wide range of patients 
with chronic kidney disease. “Our study identifi es chronic 
kidney disease as the most common adult disease, outside of 
cancer, for which genomic testing has been demonstrated as 
clinically essential,” says David B. Goldstein, PhD, Director of 
Columbia University’s Institute for Genomic Medicine and a 
co-senior author of the study.

In this study, researchers used DNA sequencing to look for 
genetic kidney disorders in 3,315 individuals with various types 
of chronic or end-stage kidney disease. For 8.5 percent of these 
individuals, clinicians had not been able to identify the cause 
of disease.

The researchers found that a genetic disorder was responsible 
for about 9 percent of the participants’ kidney problems, and 
DNA testing reclassifi ed the cause of kidney disease in 1 out of 
5 individuals with a genetic diagnosis. In addition, DNA testing 
was able to pinpoint a cause for 17 percent of participants for 
whom a diagnosis was not possible based on the usual clinical 
workup.

“These results suggest that genomic sequencing can optimize 
the development of new medicines for kidney disease through 
the selection of patient subgroups most likely to benefi t from 
new therapies,” says Adam Platt, PhD, Head of Global Genomics 
Portfolio at AstraZeneca and a co-senior author of the study.

DNA results had a direct impact on clinical care for about 
85 percent of the 168 individuals who received a genetic 
diagnosis and had medical records available for review. “For 
several patients, the information we received from DNA testing 
changed our clinical strategy, as each one of these genetic 
diagnoses comes with its own set of potential complications 
that must be carefully considered when selecting treatments,” 
says Dr. Gharavi.

About half of the patients were diagnosed with a kidney 
disorder that also aff ects other organs and requires care from 
other specialists. A few (1.5 percent) individuals learned they 
had medical conditions unrelated to their kidney disease. In all 
of these cases, the incidental fi ndings had an impact on kidney 
care. “For example, having a predisposition to cancer would 
modify the approach to immunosuppression for patients with 
a kidney transplant,” adds Dr. Gharavi.
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“ Our study shows that genetic testing can be used to 
personalize the diagnosis and management of kidney 
disease, and that nephrologists should consider 
incorporating it into the diagnostic workup for these 
patients.” 

— Dr. Ali G. Gharavi

PKD1
PKD2
COL4A3
COL4A4
COL4A5
UMOD
Remaining 60 genes14% 7%

3%

37%
7%

24%

9%

Most common diagnostic genetic fi ndings: In total, 312 
genetic diagnoses, representing 66 distinct monogenic 
disorders, were detected in 307 patients, with 5 patients 
(2 percent) harboring dual molecular diagnoses. Source: 
Adapted from The New England Journal of Medicine, 
January 10, 2019

While the current study shows the utility of DNA testing in 
people with kidney disease, another study led by Dr. Goldstein 
and Dr. Gharavi found that DNA testing in healthy individuals 
vastly overestimated the prevalence of kidney disease-associated 
genetic conditions. 

“Altogether, our research suggests that DNA testing may be 
most useful when balanced with clinical information,” says 
Dr. Goldstein. 
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