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With the coronavirus disease 2019 (COVID-19) outbreak and
the rise in vaccination rates, the interest in the therapeutic agents
for COVID-19 has increased recently [1]. Although there is an
urgent need to develop a powerful therapeutic agent for the sup-
pression of COVID-19, the development of new drugs is actual-
ly a time-consuming and expensive task [2]. The success rate of
new drug development is very low, with an average rate of
2.0%; hence, the risk of investing in new drug development is
relatively high [3]. Notably, according to a report by the U.S.
Food and Drug Administration (FDA), the number of drugs ap-
proved since 1995 has been steadily declining [4]. About 90%
of the drugs do not pass the initial development and toxicity
tests, whereas others that enter clinical trials later fail due to the
incidence of side effects [5].

Amid these social issues, the interest in drug repositioning
has increased. Drug repositioning involves changing the indica-
tions of the drugs already being used or those in development
for the treatment of other diseases or exploring the possibility of
new disease treatments [6]. In other words, it is to prove a new
indication by finding a new relationship between an already
marketed drug and a disease [7]. Therefore, application of drug
repositioning in new drug development can significantly reduce
the cost and time when compared with the traditional develop-
ment of a new drug [8-10]. For example, both Victoza (Novo

Nordisk, Bagsvard, Denmark) and Saxenda (Novo Nordisk)
contain the same drug liraglutide, but the former is licensed for
diabetes and the latter for obesity [11].

Traditional new drug development goes through the stages of
discovery and preclinical trial, safety review, clinical research
phases 1, 2, and 3, FDA review, and FDA post-market safety
monitoring until a new drug is finally released in the market
(Fig. 1) [7]. This process takes 12 to 16 years and costs an aver-
age of $12 billion. In contrast, drug repositioning is an efficient
strategy that goes through the four steps of compound identifi-
cation, acquisition, development, and post-market safety moni-
toring by the FDA. It is an effective strategy that takes half the
time (average 6 years) when compared with the traditional new
drug development period and costs only $1.6 billion [8-10].
Thus, it is possible to reduce the risk of new drug development
failure by using a drug that has already been tested. The success
rate of drug repositioning is typically less than 10%, which is
relatively high [12].

In this issue of Endocrinology and Metabolism, Park et al.
[13] published a study investigating the repositioning of candi-
date drugs for multiple diseases simultaneously. Although vari-
ous studies have already addressed drug repositioning, the char-
acteristic of this study is that it dealt with the National Health
Insurance Service-National Sample Cohort (NHIS-NSC) data.
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Fig. 1. Comparison between (A) traditional drug development and (B) drug repositioning. Modified from Xue et al. [7]. FDA, U.S. Food

and Drug Administration.

The study design was detailed and systematic, and external vali-
dation using electronic medical records (EMR) was conducted
based on evidence. This data-based approach, rather than the
clinical approach, is distinctive. Although it is intended to re-
duce the risk of diabetic complications, the methodology in this
process may be applicable to other drugs or other diseases. Par-
ticularly, the methodology using NHIS-NSC data, which re-
searchers can easily access, may provide new insights to re-
searchers interested in drug repositioning. As the interest in drug
repositioning is expected to increase in the future, this study
would be a good example. However, as the authors pointed out,
the biggest limitation is that it is a retrospective study [14]. It
was difficult to establish a causal relationship, and it was not
possible to identify the existing confounding factors. Another
limitation is that a specific disease cannot be clearly distin-
guished by an operational definition alone [15].

Despite these limitations, drug repositioning is considered an
economical and efficient method as compared to the traditional
new drug development method that will inevitably receive at-
tention in the future. Recently, along with the issue of medical
big data, the emergence of large-scale real world data, such as
the EMR, NHIS, Health Insurance Review and Assessment Ser-
vice, and Korea National Health and Nutrition Examination
Survey, has provided new opportunities for many researchers
interested in drug repositioning [16-20]. Efforts to find new in-
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dications for already approved drugs or new treatment methods
for diseases will continue to increase in the future.
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