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New uses for existing antiviral drugs

V. N
TBEV o
™ ) HEW-A
A =
HHW-7 BAVY
2o B 150 Dibucaine
HDV \ Ru\j’ —~
Mycophenoclicacid \“ Fidindole P
o : Pentosaniioiysulfale \“ /” Imatinib
=™ JEV \ _ ) HRV-A
5 \? Lovastatin .~ =
o - '
NoV/ S /)(/ £
e RV ==\ P
RRV A\ HPIV-1 =
Ezetimibe ini HEV-B T
. Dasatinib : Azilhromycin HEV-D
Nitazoxanide /| \ Eagrne Sunitinib
- ; Xy unitini
Ribavirin g™ \L~ AN - £
& Y | HHVs \ N SARS-CoV - .
\ PN / Metformin A Teicoplanin
DENV £ T f —-— Omeprazole .
Thymalfasin CHIKV i \ - Erlotinib
* | i Gemcitabine L \ \ |
vermectin |\ // - By - A Dalbavancin
YFV s fr HCV = Telavancin
Chloroguine / ‘ = ZIKV . -
Rapamycin — Fluoxetine = - / TFLUAY P N
ltraconazole Seliinib 5 SEOY VR’
N ocan Indomethacin . .
SAF\V " Simvastatin y ___wﬁhnﬂ £ M ; /x
™ -— Fluvastatin L MERS-CoV £
JCV ! g Bortezomib
B FCQERCY » Oritavancin
- Fi | /18 VsV R
: HIV-1 WN‘C' | s Brincidofovir
Hydroxychloroquine - 30Me
¥ ﬁ 1 ™ Acelylsalicylicacid Ewrazole 3
HRV-B dal 'HS‘\: ,Vafaramll
HBY ™ | i
/' A ‘ - Ritonavir
Lopinavir i
- i ,-s“"__h WHEIW E
HS\V-
EBY P Y Azdiidine FLUBV
&MY, Caffeine Memantine ™.
Alisporivir AdV o
3 =1
e i Vidarabine =
Tenofovirdisoproxil VACY . )
g 'J\."" | Cidofovir L
Doxycycline R’
Foscarnet %
Valacyclovir VZV .
Hl\f‘z Famciclovir
. — -
HSV-2 —
Trifluridine
-

The interaction network between 55 viruses and 59 BSAs, which are safe in man.
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Drug-like shapes represent antiviral agents. Blue spheres represent viruses. The
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diameter of spheres corresponds to the number of interactions between the
viruses and the drugs. Novel interactions between BSAs and viruses are shown in
red, validated — in blue, and known - in grey. Credit: Denis Kainov/Antiviral
Research

Existing and emerging viral diseases are an increasing problem,
particularly in developing countries. The World Health Organization has
called for better control of viral diseases, but developing drugs for this
purpose can be challenging.

Now, a multinational team of scientists and clinicians led by Denis
Kainov from the Norwegian University of Science and Technology
(NTNU) has reviewed all approved, investigational and experimental
antiviral agents that have been shown to be safe in humans to search for
new uses for these substances against existing and emerging viruses The
results have just been published in Antiviral Research.

Antiviral drugs and vaccines are the most powerful tools to combat viral
diseases. Most drugs and vaccines, however, selectively target a single
virus, thereby providing a "one drug-one bug" solution, the researchers
say.

In contrast, broad-spectrum antivirals (BSAs) can cover multiple viruses
and genotypes and reduce the likelihood of development of resistance.

Therefore, some BSAs can be used for the rapid management of new or
drug-resistant viral strains, for a first-line treatment or for prophylaxis of
acute virus infections, as well as for viral co-infections, which can

reduce the complexity of treatment.

With this in mind, the team identified 59 compounds already shown to
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be safe in humans that targeted at least three viral diseases. The
researchers then tested 55 of these compounds on eight different viruses,
and found that seven showed new effects against HIV-1, Zika virus and
Rift Valley Fever.

"Re-purposing these therapeutics from one viral disease to another could
save resources and time needed for development of novel drugs," Kainov
said.

The researchers say that their results show existing safe-in-human BSAs
could be used on other viral infections. The goal is to create broad-
spectrum antiviral drugs, much like the broad-spectrum antibacterial
drugs that are currently available.

"Effective treatment with broad-spectrum antivirals may shortly become
available, pending the results of further pre-clinical studies and clinical
trials. The most effective and tolerable compounds will expand the
available therapeutics for the treatment of viral diseases," said Aleksandr
Ianevsky, the first author of the study and a Ph.D. student at NTNU.

"We hope that not only broad-spectrum antibiotics but also broad-
spectrum antivirals will be available in a future," said Magnar Bjgrés, a
professor at NTNU's Department of Molecular Medicine. "These drugs
could be used as first-line therapeutics to combat emerging and re-
emerging viral threats that have a global impact, improving preparedness
and the protection of the general population from viral epidemics and
pandemics."

More information: Aleksandr Ianevski et al. Novel activities of safe-
in-human broad-spectrum antiviral agents, Anfiviral Research (2018).
DOI: 10.1016/j.antiviral.2018.04.016
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