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Discovering new indications for existing drugs originally developed to treat different diseases

Drug repurposing
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Drug repurposing increase success rates, reduce 
development costs, shorten time to the market, and 

therefore reduce the overall development risk compared 
with traditional drug development

Drug repurposing and orphan drug development

Drug Repurposing for Rare Diseases. Trends in Pharmacological 
Sciences, 2021, Vol. 42, No. 4, doi.org/10.1016/j.tips.2021.01.003
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Pushpakom et al. Drug repurposing: progress, challenges 
and recommendations 
Nature Reviews Drug Discovery 18, 41–58 (2019)

Historically, drug 
repurposing has been 
largely opportunistic and 
serendipitous. 
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Drug repurposing
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Both approaches are 
increasingly being used 
synergistically

Computational and 
experimental approaches can 
also be used to identify 
repurposing opportunities. 
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A knowledge-based inventive process 
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Navigating from chemical to biology and 
medicine spaces

The continuum of the 
chemical space and the 
discrete areas of 
chemical space that are 
occupied by target and 
off-target compounds
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• Pred-herg : http://predherg.labmol.com.br/predict

• Venompred : http://www.mmvsl.it/wp/venompred/

• SwissADME : http://www.swissadme.ch/index.php

Platforms for biological activity/ADMETox prediction

http://predherg.labmol.com.br/predict
http://www.mmvsl.it/wp/venompred/
http://www.swissadme.ch/index.php
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Pred-hERG:
platform for cardiotoxicity prediction
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VenomPred : platform for toxicity prediction

fingerprint based: 

1. Morgan

2. RDKit

3. Pharm2D

4. PubChem

5. LINGO

ML models:

1. Random Forest

2. Support Vector Machine

3. K Nearest Neighbour

4. MultiLayer Perceptron
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SwissADME
A website for computing descriptors and predicting ADME parameters, 

druglikeness of small molecules to support drug discovery

ALERTS MedChem
⚫ PAINS: Pan-assay interference compounds. 

i.e., chemical compounds that often give 
false positive results in high-throughput 
screens. PAINS tend to react nonspecifically 
with numerous biological targets rather 
than specifically affecting one desired 
target.

⚫ Brenk: hint to toxicity, but also poor stability 
or dying properties
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Prometheus Lab

a
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Plato
Polypharmacology pLATform for predictiOn

a) target fishing b) quantitative activity profiling

A ligand-based polypharmacology web drug discovery predictive platform designed for 
two-fold main objectives
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ChEMBL 
v 32

released on June 2023

Based the similarity principle, through a reverse ligand-based 
screening, a large collection of experimentally active 
chemicals on > 6000 protein targets implementing two just 
optimized multifingerprint similarity-based algorithms, which 
have been recently published.

PLATO predictions

cimetidine
molecular fingerprint

FINGERPRINTS

bit string or feature set representations of molecular structure and properties
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Workflow

http://plato.uniba.it

http://plato.uniba.it/
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DevTox is the study of adverse effects on the development of the organism:
• Abnormal Growth
• Any Alteration which interferes with Homeostasis
• Structural or Functional Alteration
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XAI framework for DevTox
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Case study: ELIGUSTAT

A ceramide glucosyltransferase inhibitor as first line oral 
therapy for adults with Gaucher disease type 1 (a rare 
genetic disorder)
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recognized collateral effects for eliglustat 
are also: analgesia, sedation, low blood 
pressure, itching, nausea and constipation 
due to reduced intestinal mobility

palpitations: advertized collateral effect

main target: pharmacological effect

PLATO
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Eligustat on TIRESIA
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Eligustat on TISBE
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SwissADME

not recommended during 
breast-feading

nausea, strong headhaches
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Take-home message

• Better integrative platforms for data analysis

• Greater access to data from industry-sponsored phase 2b-4 
clinical trials

• Newer safety liabilities of repurposed drugs should be studied

• Funding opportunities for drug repurposing in general, but 
especially for rare diseases
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