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Clinical Case:

. Male 23 yo, MD student

. Idiopathic multicentric Castleman disease (iMCD)

. Recurrent cytokine storm and multiorgan failure

. No approved therapies available at diagnosis

. 7 lines of chemotherapy “off label” which led to temporary remission

. 5° relapse...something changed..
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The patient himself asked for genetic testing aiming to
use an “off label” repourposed drug....

Upregulated mTOR signaling
Pathway-driven hypothesis

Repurposing of Sirolimus

Follow up.... Durable remission >10 years

David Fajgenbaum
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From One Patient to a General Question

How many diseases lack therapies despite available drugs?

Main limitation: fragmented and not fully shared biomedical
knowledge

Castleman Disease repourposed treatment as a model, not an
exception
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The Treatment Gap
* ~18,000 recognized diseases 5759 without codified
WOF|0|W|0|.e treatments
* ~4,000 with approved drug >300 million affected globally
therapies

80% of FDA-approved drugs are off-patent and
unprofitable, so companies are not incentivized to invest in
further research to find additional uses for these drugs.

No one has ever taken care and
responsibility of this “gray zone”
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Birth of Every Cure

* Founded in 2022 as a non-profit platform
 Mission: evaluate all drugs across all diseases
Disease-agnostic approach

. Focus on rare and immune-mediated disorders

* Focus on generic / off-patent compounds



All Drugs x All Diseases

. ~75 million drug—disease pairs
~18,000 recognized > dards P
diseases worldwide evaluated simultaneously

e ~4,000 with approved
drugs Analysis time ~17 hours
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Computational Pharmacophenomics

Genetics & Real-world
pathway data evidence Literature

Al assigns probability
scores to each

drug—disease pair

Transcriptomics &
expression
signatures

LLM-based
evidence synthesis
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Development
Paths

Internal classification
by evidence and
impact

Validation strategy
selected case by case

T
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Possible Development Paths

7

Unsung Hero Clinical Gem Frontier Explorer
This opportunity has sufficient clinical This opportunity needs more clinical evidence This opportunity needs more laboratory
evidence of efficacy, but further action is (e.g., a clinical trial) in order to progress to studies (e.g., testing on cells) in order to
needed to close gaps in patient access patients progress to clinical studies
Salvage setting Biological + clinical

. Rational off-label use in salvage settings
Rare disease  Case series / observational ¢ Observational studies and case series

. Preclinical validation

Advanced programs Prospective studies L . . .
. Formal clinical trials when signal is

Broad adoption Formal clinical trials strong
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* iMCD patient refractory to all therapies
-3
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Other Studies Generated

. Rosai—Dorfman disease: lenalidomide + dexamethasone

. Folate receptor alpha non verbal autism: leucovorin

. Repurposed sirolimus-like approaches in inflammatory diseases
. Lidocaine in solid tumors
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What This Means for Rare Diseases

* Faster hypothesis generation

* Lower cost entry to clinical validation

* Democratization of treatment access

* Shift from serendipity to systematic repurposing

Unlock repurposed treatments for 15 to 25
diseases by 2030
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Limitations

* Limited patient samples

Rar.e fj'.sease by *  Lack of real-world evidence
definition (RWE)

 Limitations of preclinical
models
Features of Academic

research till now * Data sharing

* Intellectual property concerns
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What we still dont know

* Generalizability across disease

* Predictive accuracy at individual-patient level
 Best integration with molecular diagnostics
 Regulatory pathways for guideline adoption
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Conclusions

* C(Castleman Disease repourposed treatment as a
model, not an exception

 Every cure is an example of integration of Al models
and biological interpretation

Human feedback retrains the model continuously

 Translational value emerges when biology leads
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Without biology, Al is just pattern recognition

Every Cure/ai platforms work when
pathology/biology/clinical expertise drives the
guestion.
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* http:// //everycure.org

e http://txgnn.org/
e http://ui.transltr.io/
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Fajgenbaum DC, Lancet Haematol. 2025 Feb;12(2):e94-e96. doi: 10.1016/52352-3026(24)00278-3.



La DIAGNOSTICA EMATOPATOLOGICA nelERA della MEDICINA di PRECISIONE

Drug repurposing does not bypass regulatory
frameworks

Off-label use remains physician responsibility
Evidence generation pathways can be adaptive

Regulatory approval required for guideline-level
adoption
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