
 

Genomic testing could speed research on skin
disease and bring new drugs to patients
faster

October 19 2016

In an ideal world, the newest and most effective drugs for chronic
inflammatory conditions would immediately help everyone who took
them. Unfortunately, in the real world, it can take several months to
determine whether a given patient will respond to one of these
medications, which target specific components of the immune system.

That time lag extends the length and cost of clinical trials. It also means
that patients must often waste valuable time trying different drugs, each
with its own potential side effects, before finding the right one.

New research conducted at The Rockefeller University promises to
shave months off that process, however, saving time and money and
providing patients with the most effective treatment as quickly as
possible.

Researchers in James G. Krueger's Laboratory for Investigative
Dermatology and the Center for Clinical and Translational Science
(CCTS) used genomic testing and data analysis to predict early on
whether a person would ultimately respond to a given treatment for
psoriasis, an inflammatory skin disease that afflicts more than 6 million
people in the United States. While scientists such as Krueger have
uncovered several of the genes and pathways associated with psoriasis,
researchers still rely on lengthy clinical trials to test new therapies, and
doctors struggle to select the most effective treatments for their patients.
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Searching the genome for patterns

The team used algorithms to sift through gene-expression data collected
from psoriasis patients who were enrolled in clinical trials of five
different drugs that ran for several months. Skin biopsies were taken
from the patients at the beginning of the trials, and also after one, two,
and four weeks of treatment. The biopsies were then screened to detect
activity among 50,000 different genes. Using sophisticated statistical
methods, the scientists searched for patterns in the data and ultimately
identified gene-expression profiles that could be used to predict whether
a person would respond to treatment after a full 12 weeks.

To boost the power of their statistical models, the researchers combined
the results produced by four separate algorithms, each employing
different mathematical methods. "It's the wisdom of the crowd,"
explains Joel Correa da Rosa, a biostatistician in the CTTS who worked
on the study.

In addition, says Mayte Suarez-Farinas, a biostatistician who led the
research at CTTS and is now on faculty at the Icahn School of Medicine
at Mount Sinai, the team developed two kinds of forecasting tools. One,
a "universal predictor" meant for use by drug companies, predicts
whether a person will respond to an unknown, untested drug like the
ones used in clinical trials. The other, a "treatment-specific predictor"
meant for use by doctors, is tailored specifically to predict a patient's
response to one of the five anti-psoriasis drugs analyzed in the study.

A highly precise forecasting tool

After being "trained" on just a portion of the clinical trial data, the
algorithms were surprisingly good at forecasting whether patients whose
data had never been analyzed before would respond to treatment. They
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could, in fact, predict with greater than 95 per cent accuracy whether a
patient would respond to an unknown treatment by the 12-week mark—a
figure that rose to 97 per cent when predicting their response to one of
the five known treatments. And the algorithms were able to achieve that
after analyzing only two weeks' worth of previously unseen gene-
expression data. After digesting four weeks' worth, they became even
more strikingly prescient.

What's more, the algorithms focused on a number of genes that
researchers had previously linked to psoriasis through laboratory studies.
That not only lends biological credence to the method, says Suarez-
Farinas; it also suggests that similar analysis could potentially help shed
light on the mechanisms underlying less well-understood inflammatory
diseases, pointing towards genes and pathways that may not yet have
been identified.

Suarez-Farinas and Correa da Rosa expect that their approach could
easily be applied to other inflammatory skin conditions. And with
further refinements, their algorithms might one day have the power to
predict whether a particular patient will respond to a particular drug even
before treatment has begun.

  More information: Joel Correa da Rosa et al. Shrinking the Psoriasis
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