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Enfoque 1
Pharmacologia de Sistemas
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126 Broad Spectrum Antivirals
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Ritonavir
Phase I1I for MERS-CoV




Que tenemos para SARS-CoV-2?

Primary indication

Evidence for
SARS-CoV-2

Arbidol (Umifenovir)
Cepharanthine
Chloroquine
Homoharringtonine
Hydroxychloroquine
Ivermectin
Lopinavir
Mefloquine
Remdesivir

Ribavirin

Approved antiviral

Approved anti-inflammatory and cancer
(Japan)

Approved antimalarial
Approved anticancer
Approved antimalarial
Approved antiprotozoal
Approved antiviral
Approved antimalarial
Investigational antiviral

Approved antiviral

Cell culture, Phase III
Cell culture

Cell culture
Cell culture
Cell culture, Phase III
Cell culture
Cell culture
Cell culture
Cell culture

Cell culture

Will any of these prove to be effective for COVID-19?
Will any of the other drugs prove to be effective for COVID-19?

Which drug should we recommend for further experimentation?




Como Netflix recomienda peliculas?
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Hemos utilizados estas ideas para
predecir efectos secundarios de farmacos

[Galeano, Paccanaro Nature Communications, 2020]

+
I+

k latent
features

“sci-fi” “horror” ‘romantic” “comedy”




Nuestra idea

SARS-CoV-2

viruses l

| MaS—|

QO Q2

e cell culture QILRp

B organoids

o animal model
Phase I

[ Phase Il

B PhaseIll

B Launched

viruses

U020
QAeRp
I‘A\\

QAeRp

I‘A\‘
Q
(‘Ai\

TIED
DS JIEED I

drugs

Y,; ~ pi - q;

Ynxm ~ I'pyxk - Qkxm \[\fk
—

rlgi(gnQ(P,Q) =|lY —PQIIF + (P, Q)

Sistemas de Recomendacion convencionales no funcionan



Modelando probabilidades de exito

Experimental stages 80 viruses

¢ T

m cell culture
B organoids
e animal model
Phase I
[ Phase Il
B Phase Ill
B Launched

Probability of success

* Queremos predecir si el farmaco sera
aprobado para una enfermedad viral

« Tenemos que relacionar el estado R&D con
la probabilidad de exito

126 Broad Spectrum Antivirals

confidence Non-negative Matrix
Factorization (c(NMF)
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I.ppde se IV - s = zero-driven megulaciation
pha In-vitro, animal mode], clinical trials o

subject to non-negative constraints P,Q > 0 Dataset: hitps://drugvirus.info/ 8
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Developmental status

TN

cell culture
organoids
animal model
Phase |

Phase Il
Phase III
Launched

126 drugs

80 viruses

Y

Enfoque 1
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Zanamivir is likely to be
effective against SARS-CoV-2
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Resultados del enfoque 1

I n Clinical Trials for COVID-19 70 CMAP evidence (below -90%) * In Vitro Novel Prediction
cNMF curated information
Favipiravir in-vitro, several clinical trials, compassionate use
Arbidol in-vitro, under clinical trials
Lopinavir combinational therapy, clinical trials in severe COVID-19, compassionate use
Ritonavir combinational therapy, clinical trials in severe COVID-19, compassionate use
Tenofovir combinational therapy, currently on ClinicalTrials.gov (NCT04519125)
Lamivudine combinational therapy, case report in Brasil
Remdesivir compassionate use, clinical trials
Zanamivir - in-silico molecular docking

Hydroxychloroquine compassionate use, Emergency Use Authorisation (EUA) by FDA

Azithromycin combinational therapy, clinical trials, compassionate use
Amiodarone currently on ClinicalTrials.gov (NCT04351763)
Artesunate combinational therapy, in-vitro
Chloroquine currently on ClinicalTrials.gov (NCT04487444)
Thymalfasin currently on ClinicalTrials.gov (NCT04463264)

Brincidofovir currently on ClinicalTrials.gov (NCT04461340), geroprotective
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Rapamycin Al-evidence
Nitazoxanide NA
Sunitinib NA
Erlotinib Al-evidence
Valacyclovir clinicalTrials.gov (NCT04379076), compassionate use
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