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Predicting potential pharma side effects

March 8 2016

A computer program that can predict whether or not a given
pharmaceutical will have worrying side effects has been developed by
researchers in the USA. Md Jamiul Jahid and Jianhua Ruan of the
Department of Computer Science, at the University of Texas at San
Antonio, have developed the "in silico" testing system for drugs in the
early stage of drug development.

Similar programs have been attempted before with varying degrees of
success but the new software takes an "ensemble approach" to assessing
the chemical structure of a drug molecule. It can thus determine whether
key sub-structures are present in the molecule that are known to give rise
to side effects in other drugs.

The team has tested the new program on almost 900 drugs against a
database of 1385 side effects and demonstrated that it outstrips earlier
software. The software has now been used to "test" compounds in the
DrugBank database. The system could be used to alert the regulatory
authorities and healthcare workers as to what side effects might occur
when a new drug enters late-stage clinical trials and is ultimately brought
to market. After using the software to screen 2883 small molecule
uncharacterized drugs, the team was able to predict a large variety of
side-effects, notably ones that were missed by other methods. "Based on
drug side-effect information from different sources, we verify that the
prediction by our approach is indeed correct," the team reports in the
journal.

The team points out that more than 2 million people are affected by
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adverse reactions to their medication each year in the USA alone and of
those around 100,000 die from problems associated with the side
effects. Of course, many of those people are seriously ill and there are
many factors that mean the side effects may not necessarily be entirely
to blame for the deaths. Nevertheless, software that can flag potential
problems through computer screening in this way could reduce that
number.

In addition to predicting side effects the identification of substructures
that are associated with particular side effects could be used to help
medicinal chemists understand the underlying mechanism by which that
side effect arises and also then design out that character from their drug
molecules in future, reducing the number of drugs that go through the
R&D pipeline and then fail at in clinical trials because side effects
appear.

More information: Md Jamiul Jahid et al. Structure-based prediction
of drug side effects using a novel classification algorithm, International
Journal of Computational Biology and Drug Design (2016). DOI:
10.1504/1JCBDD.2016.074985
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