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Common mechanism-based drug repurposing 
shortens drug development 

$5.6 billion

Drug repurposing replaces drug discovery
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Drug Repurposing goes beyond registered targets



Adapted from Scannell et al. (2012) Nat Rev Drug Discov 11:191–200

Drugs per $1B R&D: Eroom’s Law

20s



ABILIFY (aripiprazole)

Schizophrenia

NEXIUM (esomeprazole)

GI

CYMBALTA (duloxetine)

Depression

ADVAIR DISKUS (fluticasone proplonate)

Asthma

ENBREL (etanercept)

Psoriasis

HUMIRA (adallmumab)

Arthritis

CRESTOR (rosuvastatin)

High cholesterol

REMICADE (infliximab)

Crohn‘s disease

COPAXONE (glatiramer acetate)

Multiple sclerosis

NEULASTA (pegfilgrastim)

Neutropenia

Existing drugs lack precision: High numbers needed to treat (NNT)

adapted from Schork (2015) Nature, 520(7549), 609–611



19th/20th Century Diseases and the Structure of Medicine

By the name of a doctor

By symptom

By organ



Most diseases are defined by organ or symptom
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At least some rare diseases are defined by a causal gene, but…

Symptom-Based Therapy

Imprecise

Non-Curative

Organ-Based Symptom

Common/complex disease

“Associated Genes”

Symptom-Based Therapy

Imprecise

Non-Curative

Symptom-Based Therapy

Imprecise

Non-Curative

Rare disease

Gene therapy

(DNA, siRNA, Protein)

Precise

Curative

Causal Gene



… how monogenic are monogenic rare diseases?
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… how different are different monogenic rare diseases
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Single cell proteomics revolutionise our understanding of disease

Cho et al. 2023 (Science)





Elbatreek et al. 2020 (PLoS Biology)

The interactome

of PPIs



Mutability of genes vs. disease outcome



Chung et al. npj Genom. Med. 6, 19 (2021)

Rare vs. common: regulatory and an epidemiological gradient



REPO4EU’s paradigm shift
From “Translational Medicine” to “Network and Systems Medicine”

The Valley 

of Death
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