
 

Scientists identify molecular markers of
kidney transplant rejection

March 15 2016

Despite advances in organ transplant medicine in recent decades, about
half of all kidney transplant patients still lose their organ to rejection
within 10 years.

Now a study led by scientists at The Scripps Research Institute (TSRI)
shows that genome-wide molecular profiling of kidney biopsies may be a
key to catching organ rejection before it's too late. The research
demonstrates that acute and chronic kidney rejection—currently
believed to be separate diseases—are actually different parts of the arc
of the same immune rejection process.

"For our transplant population, this is a major new understanding of the
molecular basis of immune rejection that challenges the field to
reconsider its current paradigms and has multiple immediate and
actionable therapy implications for patients," said TSRI Professor Daniel
Salomon, MD, director of the Laboratory for Functional Genomics at
TSRI, medical program director of the Scripps Center for Organ
Transplantation and leader of the multi-institution Transplant Genomics
Collaborative Group (TGCG). "The insights here most likely apply to
liver, heart and lung transplants, too."

The research was published online ahead of print on March 15, 2016, by
the American Journal of Transplantation.

Patients Haunted by Rejection
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Sometimes kidney rejection is quick to strike (acute and early)—the
patient's immune system attacks the "foreign" organ, and the kidney
begins to fail within a year of transplant. Other cases of rejection move
slowly (chronic and late), appearing years after the transplant and
causing a progressive loss of kidney structure and function.

Doctors treat acute rejection by administering more immunosuppressant
drugs, which knock back the body's immune response, helping the new
kidney function normally. Because chronic rejection presents to
clinicians so differently, most doctors see it as a different and
untreatable "disease" and believe losing the organ is inevitable.

"Part of this thinking about chronic rejection is reinforced by the fact
that transplant physicians can't diagnose it with current methods until
there is too much tissue damage to treat or reverse the loss of the
transplant," said Salomon. "Moreover, because immunosuppressive
drugs have toxicities, there is a constant pressure for doctors to reduce
doses over time. Thus, the level of immunosuppression is also reduced
until it finally becomes inadequate for some patients and they reject."

Patients who lose the organ to rejection must return to dialysis, which is
more expensive than a kidney transplant, and face higher risks of
complications, including death.

Surprising Findings

In the new study, Salomon and his colleagues investigated whether acute
and chronic rejection are related. The researchers used a technique
called gene expression profiling, which measures the activity of
thousands of genes at once, to compare chronic rejection, acute rejection
and healthy transplant patients.

TSRI Staff Scientist Sunil Kurian, co-author of the new study, called
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genetic expression profiling a "genomic microscope," that provides
different, and often more definitive, information than the light
microscopes usually used by pathologists to evaluate kidney tissues.

In the new study, Brian Modena, the first author of the study and a
physician-scientist supported in Salomon's laboratory by a grant to Eric
Topol, director of the Scripps Translational Science Institute, applied a
new computational tool to gene expression analysis called Gene Co-
Expression Networks (GCN) that revealed the actual molecular
mechanisms involved in immune rejection in these different biopsies.

In an analysis of 234 kidney transplant biopsies, the research team found
that about 80 percent of genes expressed in acute rejection
samples—including many genes related to inflammation and
injury—were also expressed in chronic rejection samples.

"It's all the same disease—whether it's one month post-transplant or five
years post-transplant," said Salomon. "Immune-mediated rejection is a
single entity at the molecular level."

The researchers added that this entire spectrum of transplant rejection
can potentially be treated with the same immunosuppressant therapies.

"The new view that emerges from this research is that almost all
transplant organ failure is due to inadequate immunosuppression, and
with that understanding comes a potential for a major change in the
practice of post-transplant drug therapy," said Salomon.

Other Early Warning Signs

The researchers also identified a clue that rejection might be lurking: a
kind of kidney damage and scarring called interstitial fibrosis and
tubular atrophy (IFTA). Previous studies found that the presence of
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IFTA and inflammation—as seen under a light microscope—correlated
with an increased risk of rejection, but IFTA on its own has been seen as
evidence of a past injury, not active rejection, and is rarely treated.

The new research suggests that IFTA is indeed a sign of active but
"silent" rejection, as molecular profiling revealed similar genes are
expressed in IFTA patients and acute rejection patients.

"There was injury and inflammation there, just like in acute rejection
patients—we just weren't able to see it with the light microscope," said
Modena. "If you catch that early, you might potentially prevent chronic
rejection. That would be a hugely positive benefit for our patients."

Genetic expression profiling also proved to be a good tool for detecting
"subclinical" acute rejection, which is active in about 20 percent of
transplant patients in their first year and is otherwise impossible to
suspect or diagnose until progression to clinical rejection.

Next Steps

Given the results of the new study, Salomon said that an important
development would be for physicians to take regular biopsies from
transplant patients, called surveillance biopsies. (This is now standard of
care for the Scripps Center for Organ Transplantation and is performed
at 2, 6, 12 and 24 months post-transplantation in all eligible patients.)
Molecular expression profiling of these biopsies could help doctors
detect early signs of acute and chronic rejection.

Salomon pointed out that such molecular profiling might even be
performed via a blood test, preventing the need for multiple, invasive
surveillance biopsies and allowing clinicians to measure the state of the
immune response and the efficacy of immunosuppression at any time.
He said such a blood test, described last year in the American Journal of
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Transplantation, is currently being validated in another National
Institutes of Health-funded project as part of the Clinical Trials in Organ
Transplantation (CTOT) consortium.

The scientists also plan to investigate the genetic expression profiles of
patients with diseases such as asthma and ulcerative colitis, in which the
immune system is also active. "There is much in common between
immune-based diseases and much to learn about what is shared and
unique," said Modena.
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