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EIC’S MESSAGE

Some topics are so exciting that we don’t want to 
wait; we think computing new drug therapies is 
one. So, let’s glance at it.

For thousands of years, and with minimal 
resources and no computers, scientists studied the me-
dicinal value of plants and minerals on human ailments 
and disease. Some example discoveries were from mimosa 
trees (1665), where the bark could be used to treat forms of 
depression (still used to this day), or a fern plant (Middle 
Ages) to treat kidney stones.

“Modern” medications began to be discovered in 
the early 1800s by scientists analyzing plants, min-
erals, and animals in their individual labs. Drug dis-
coveries were not quick due to the absence of today’s 
computing power.

Antibiotics were introduced only 
in the 1940s. Access to medicines 
was limited; there was no Dr. Google 
or Alexa, M.D.; and thus, home rem-
edies were employed before seeking 
a doctor. Examples include whis-
key-drizzled warm toast for stom-
achaches and onions in socks for 
fever reduction.

Moving forward to today’s tra-
ditional clinical trial designs, where human participants 
and data collection are the focus, there are signs of bias 
and selective publishing.4 Further, clinical trials are 
costly and have relatively low success rates.5

Fortunately, the future is bright for drug and vac-
cine discovery because of high-performance computing 
(HPC), artificial intelligence (AI), and big data (BD). Med-
icine development is evolving due to “ever-expanding 
past data” that included “large-scale biological experi-
ments, clinical trials, and medical records.”6 AI enables 
quick identification of the drug molecules that reduce/
eliminate viruses, hypothesize scenarios, and compare/
repurpose other drugs—all at speeds that were not be-
fore available.

Repurposing, the process of employing existing drug 
therapies to treat other diseases, is now a greater possibil-
ity thanks to AI and BD, and is transforming drug discov-
ery. Repurposing occurs when AI technologies are used 
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Computing is used more and more now to 

discover and expedite new medicine therapies 

from masses of previously stored digital 

data. This new capability will continue to be 

employed given recent successes.
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with BD to reveal and extract patterns 
in the mounds of available biomedical 
data. This process speeds up treat-
ments and provides additional safety 

since these medications already have 
known safety profiles.

Great potential for drug repurpos-
ing exists with the use of real-world 
data along with AI and deep learning.1 
A current example of repurposing is 
applying AI-based assistive tools to 
find an existing drug that can treat 
COVID-19.7 Repurposing was explored 
for the treatment of COVID-19, and the 
results pointed to an antiviral medica-
tion, Remdesivir, that is used as part of 
the treatment for hepatitis C.3

The great news is that researchers 
now have many tools and methodol-
ogies to leverage new computational 
methodologies that are continuing 
to transform drug discovery. More 
effective insights are possible given 
so much existing digital data. With 

improved data resources, AI can drive 
predictive power beyond current tra-
ditional clinical trial success rates.2 
Moving from traditional clinical trials 

to the integration of BD, AI, and HPC 
will continue to transform drug devel-
opment with speed, repurposing, and 
improved success.

Expect to see much more on this 
topic in Computer as well as discus-
sions on how computing is greatly im-
pacting agrifood technology. The two 
might seem unrelated, but they aren’t.

Stay tuned!
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Repurposing, the process of employing existing 
drug therapies to treat other diseases, is now a 
greater possibility thanks to AI and BD, and is 

transforming drug discovery.


	012_56mc02-editorial-3191933

