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Science has a history of serendipitous 
discovery. This is especially true in the history 
of drug development, where there are several 
examples of common medications that 
currently treat diseases or conditions that 
differ from the originally intended ones. 

Lithium salts, now widely used to 
treat bipolar disorder, were originally utilized 
to treat the inflammatory disease gout. 
Furthermore, it was not until human 
trials that Viagra was found to be a 
terrible medication for hypertension 
and ischemic heart disease—but 
an incredible one for men with 
erectile dysfunction. While we have 

made remarkable progress in 
understanding human biology, 

our bodies are remarkably 
complex systems, and our 
predictions of a drug’s effect 
miss the mark more often 
than not. 

T h e 
National Institutes of 

Health’s National Center for 
Advancing Translational Science  

(NCATS) has recognized this 
unpredictability. In May 2012, 

NCATS began the New Therapeutic 
Uses program, which creates 

partnerships between pharmaceutical 
companies and biomedical research labs 

to allow for faster drug development . With 
the aid of drug companies, the program has 

put together a library of not-fully-developed 
but relatively clinically safe drugs to save 
resources and speed up the development of 
therapeutic options for those in need. 

The New Therapeutic Uses program 
has already seen promising results. In 2012, 
the pharmaceutical company AstraZeneca 
had spent several years developing the 

anti-tumor drug AZD05030, and began 
testing the drug on a larger group of human 
participants. Unfortunately, the drug failed at 
its principal goal decreasing tumor size—and 
it seemed as though all the time and effort 
put into development had been wasted. 
Recently, however, the New Therapeutic Uses 
program funded a lab from Yale University 
who was looking for potential drugs to 
treat Alzheimer’s disease. In March, these 
researchers reported in Annals of Neurology 
that AZD05030, while in all respects a 
terrible cancer drug, happened to decrease 
the formation of amyloid beta plaques, a 
toxic protein buildup implicated in many of 
the symptoms associated with Alzheimer’s 
disease. Their discovery in mouse brains 
plus all the safety data from AstraZeneca on 
AZD05030 led to the quick development of 
large-scale clinical trials on humans. 

With these types of discoveries, this 
program has the potential to redefine drug 
development—currently a highly costly and 
time-consuming process. The average drug 
takes 14 years to develop and costs $2 billion 
in research and development. 95 percent 
of drugs fail to work as expected, wasting 
millions of dollars, and leaving many partially 
developed drugs, with potential therapeutic 
effects, sitting untouched.

With programs like New Therapeutic 
Uses, scientists will hopefully make some 
order out of the disorder that is the drug 
development industry. This might open the 
door for researchers to look towards “failed” 
drugs to find new, potentially life-changing 
clinical applications.

Carly Oddleifson

Recently, researchers for the Psychiatric 
Genomics Consortium discovered overlap in the 
genetic factors for several human psychological 
diseases. They analyzed many different research 
articles to identify strong links between genes 
and behavior. In other words, looking at a large 
number of individuals’ records, they have found 
that schizophrenia, bipolar disorder, and major 
depressive disorder share genetic risk factors. 
The implication for improvements in therapy 
and psychiatric medicine is enormous.

Let me give an introduction to genes. 
During a process called meiosis, alleles, which 
are one of two or more alternative forms of 
a gene and are found at the same place on a 
chromosome, are rearranged. Each of us inherit 
an allele, one from our genetic mother and 
father. While alleles confer characteristics such 
as eye color or hair color, there are also other 
more subtle variations called single nucleotide 
polymorphisms (SNPs). SNPs are variations 
in a single base pair in a DNA sequence, the 
building blocks of genes. 

Effective therapy arises from 
understanding the origin of a particular 
disorder. But we know that disorders often arise 
from both genetic and environmental input. 
Despite this research and previous knowledge, 
relatively little is known about the causes of 
certain psychiatric disorders.This 2013 study 
of SNPs, published in Nature Genetics, revealed 
considerable overlap of genetic risk factors 
among 5 diagnostic groups. 

In an article published in the journal 
Neuron in 2010 describing genome-wide 
association studies, Patrick Sullivan, a member 
of Department of Genetics at the University 
of North Carolina wrote that  “genetic risk 
factors are at the beginning of the causal chain 
that leads to disease.” Sullivan goes on to say 
that“the synergy between genetics and biology 
will pave the path to true understanding 

of how genotype confers risk for 
phenotype and gives us the best 
chance of really understanding these 
disorders and paving the way for more 
effective therapies.” To successfully 
treat individuals, psychologists 
and psychiatrists must have an 
understanding of potential genetic 
causes.

If schizophrenia, bipolar 
disorder, and major depressive 
disorder arise from similar 
combinations of many genes, 
maybe they require similar 
treatment. This research 
promises better therapy for 
psychiatric illness. 

The number 
of people who 
stand to benefit 
from this research 
is considerable. 
According to the 
National Institute 
of Mental Health, 
bipolar disorder affects 
approximately 5.7 million 
American adults each year.

Genetic Discovery Improves Therapy 
Effectiveness

Discovering New Therapeutic Uses
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