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Definition
Application of known drugs and 

compounds to treat new indications 
(i.e., new diseases)

Or 
From a Pharmacologically Point of View:

New Targets for Old Drugs

• Drug repositioning
• Drug repurposing 
• Re-profiling
• Re-tasking 
• Therapeutic switching
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Ivermectin

Hydroxy Chloroquine

Favipiravir

Lopinavir/ritonavir

Remdesivir

Famotidine

Interferons

Colchicine

Losartan

Tocilizomab



Advantages of Drug Repositioning

Reduces time
Reduces risk
Reduces cost



Repositioning 
Approaches

a) Accidental or Limited Experiments
(Serendipity Drug Repurposing)

b) Systematic Approaches
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TINIBs

The future of cancer chemotherapy: 
1. tyrosine kinase inhibitors (TKIs) 
2. monoclonal antibodies



Thalidomide

2008  
Re–approved for use in erythema 
nodosum leprosum
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1957  
Thalidomide was initially used 
to treat morning sickness but 
was found to cause 
malformations in newborns

1957 
More than 10,000 children in 46 
countries were born with 
malformation of the limbs, leading 
to thalidomide withdrawal from 
the market 

2006  
~ 50 years later, was repositioned for 
use in anticancer therapy and was 
approved by the FDA for multiple 
myeloma owing to its anti–
angiogenic
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1891
• Aspirin was known to cause a 

bleeding disorder. 

• COX‐2 promotes inflammation, pain 
and fever, and the development of 
colorectal cancer is often 
promoted by chronic inflammation 
caused by COX‐2 overexpression.

Aspirin

1897
• Widely used as an analgesic and an

antipyretic agent. 
• Aspirin suppress the conversion of 

arachidonic acid to prostaglandins and 
thromboxanes as a COX‐1 and COX‐2 
inhibitor.

1953
• Aspirin used for the prevention of 

thrombosis.



• Metformin, lowers plasma glucose by improving 
insulin sensitivity, and enhancing peripheral 
glucose uptake through activation of 
AMP‐activated protein kinase (AMPK).
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Metformin

1922
• Metformin was discovered 
1957 
• first introduced as an oral hypoglycaemic

agent for type 2 diabetes in the United 
Kingdaom and France

1995
• hypoglycaemic agent in the United State

2014
• Metformin has exhibit 

anticancer activities in 
liver, prostate 
cancer, colorectal 
cancer, endometrial 
cancer and pancreatic cancer.
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Cell of origin

Oncogenic events Therapy

Pre-cancer Cancer-diagnosis Remission Relapse
Time

Cancer and cancer stem cell theory



Itraconazole
1980s 
• Itraconazole inhibit the ergosterol

biosynthesis pathway in fungi. 
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2007 
• Anticancer activity of itraconazole was 

first reported due to its discovered anti-
angiogenic activity. 

• Positive clinical results have been 
reported from advanced lung cancer and
prostate cancer trials (both at Johns 
Hopkins Sidney Kimmel Comprehensive 
Cancer Center) and from basal cell 
carcinoma trial (at Stanford University).
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Digoxin
1785
• Digoxin use in the treatment of heart 

failure and arrhythmia. Digoxin is known 
as a potent inhibitor of Na+/K+-ATPase 
pump in cell membrane. 

1980s
• Digoxin, as a phytoestrogen, could interfere 

with estrogen receptor (ER) signaling in 
cancer cells, thereby suppressing the growth 
of breast cancer. 

2012
• Digoxin is the most potent 

inhibitors of prostate cancer 
cell proliferation from JHDL.

2014
• Men who had used digoxin for 

longer than 10 years showed 46% 
lower incidence of prostate cancer. 
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Atrial Natriuretic Polypeptide

1981
• Atrial natriuretic polypeptide has 

crucial roles in cardiovascular 
homeostasis (ie, regulation of 
blood volume and pressure).

2006
• ANP inhibit tumor growth in vitro 

and in vivo.

• The anti–proliferative efficacy of ANP:
• pancreatic adenocarcinoma; breast, 

prostate, colon, renal, ovarian, small 
cell and squamous cell lung cancers.

• The JANP phase III clinical study is 
ongoing in Japan



Nelfinavir

1997 
• Nelfinavir received the FDA approval for 

treating patients with HIV infection.

2000
• Nelfinavir have potential anticancer activity 

and inhibit the growths of Kaposi's sarcoma, 
multiple myeloma, prostate cancer, and 
breast cancer, NSCLC. 

2008
• Brunner et al. conducted a Phase I clinical 

trial of nelfinavir and chemoradiation for 
locally advanced pancreatic cancer.
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• A pharmacological profiling of seven 
genotypically different breast 
cancer cell lines using JHDL found 
that nelfinavir selectively inhibited 
the proliferation of human 
epidermal growth factor receptor 2 
(HER2)-positive breast cancer cells 
over HER2-negative ones.
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• As most of non-cancer drugs have little or tolerable side effects in 
human, repositioning of non-cancer drugs for anticancer therapy 
will be an excellent strategy for future anticancer drug 
development.

• Approved drugs keep accumulating over the years; on average 20 
to 30 NMEs each year have been approved by US-FDA further 
expanding the space for drug repositioning. 

CONCLUSION
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