
 

Fast, accurate genetic tests may soon help
doctors tell if you really need antibiotics

August 5 2015, by Robin Smith

  
 

  

Man in mid-sneeze. Credit: James Gathany, Centers for Disease Control and
Prevention

Duke students are trying to help doctors find a faster way to pinpoint the
cause of their patients' coughs, sore throats and sniffles.

The goal is to better determine if and when to give antibiotics in order to
stem the rise of drug-resistant superbugs, said senior Kelsey Sumner.
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For ten weeks this summer, Sumner and fellow Duke student
Christopher Hong teamed up with researchers at Duke Medicine to
identify blood markers that could be used to tell whether what's making
someone sick is a bacteria, or a virus.

More than half of children who go to the doctor for a sore throat, ear
infection, bronchitis or other respiratory illness leave with a prescription
for antibiotics, even though the majority of these infections—more than
70%—turn out to be caused by viruses, which antibiotics can't kill.

The end result is that antibiotics are prescribed roughly twice as often as
they should be, to the tune of 11.4 million unnecessary prescriptions a
year.

"It's a big problem," said Emily Ray Ko, MD, PhD, a physician at Duke
Regional Hospital who worked with Sumner and Hong on the project,
alongside biostatistician Ashlee Valente and infectious disease
researcher Ephraim Tsalik of Duke's Center for Applied Genomics and
Precision Medicine.

Prescribing antibiotics when they aren't needed can make other
infections trickier to treat.

Fast, accurate genetic tests may soon help doctors tell if you really need
antibiotics. Photo from the Centers for Disease Control and Prevention.

That's because antibiotics wipe out susceptible bacteria, but a few
bacteria that are naturally resistant to the drugs survive, which allows
them to multiply without other bacteria to keep them in check.

More than two million people develop drug-resistant bacterial infections
each year.
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A single superbug known as methicillin-resistant Staphylococcus aureus,
or MRSA, kills more Americans every year than emphysema, HIV/
AIDS, Parkinson's disease and homicide combined.

Using antibiotics only when necessary can help, Ko said, but doctors
need a quick and easy test that can be performed while the patient is still
in the clinic or the emergency room.

"Most doctors need to know within an hour or two whether someone
should get antibiotics or not," Ko said. "Delaying treatment in someone
with a bacterial infection could have serious and potentially life
threatening consequences, which is one of the main reasons why 
antibiotics are over-prescribed."

With help from Sumner and Hong, the team has identified differences in
patients' bloodwork they hope could eventually be detected within a few
hours, whereas current tests can take days.
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The researchers made use of the fact that bacteria and viruses trigger
different responses in the immune system.

They focused on the genetic signature generated by tiny snippets of
genetic material called microRNAs, or miRNAs, which play a role in
controlling the activity of other genes within the cell.

Using blood samples from 31 people, ten with bacterial pneumonia and
21 with flu virus, they used a technique called RNA sequencing to
compare miRNA levels in bacterial versus viral infections.

So far, the researchers have identified several snippets of miRNA that
differ between bacterial and viral infections, and could be used to
discriminate between the two.

"Hopefully it could be used for a blood test," Sumner said.

"One goal of these types of assays could be to identify infections before
symptoms even appear," Ko said. "Think early detection of viral
infections like Ebola, for example, where it would be helpful to screen
people so you know who to quarantine."
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