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Coronavirus (COVID-19) disease outbreak
Coronavirus_
Type

Drugs Used

COVID-19

Lopinavir 200mg / Ritonavir
50mg twice a day +
Oseltamivir +
Chloroquine

Status and mechanisms

COVID-19

Remdesivir

Phosphoramidate prodrug of an adenine
analog used for Ebola and Marburg virus
outbreaks (similar structure to approved
HIV reverse transcriptase inhibitors)

COVID-19

Chloroquine or
hydroxychloroquine

Endosomal acidification fusion inhibitor

COVID-19

Oseltamivir (Tamiflu)

FDA
Approved?

Countries

Yes

India

It was
useful?

YES

How many people Positive
affected?
Results

Negative
Guideline
Results

7

7

0

Not Found

Diamond
Princess cruise YES
ship

14

>7

0

Yes

China, South
Korea, India

YES

>100

>100

0

Yes

Wuhan, China

YES

4

4

0

24

Phase I and
Phase II
clinical trials
was safe

COVID-19

APN01

Not Found

China, Austria,
YES
and Canada

COVID-19

Favilavir

Not Found

Shenzhen,
China

YES

70

70

0

COVID-19

Lopinavir and ritonavir

Yes

India,
Singapore

YES

>20

>20

0

Germany,
Japan

When
tested on
SARSCoV-2
isolated
from a
patient,
NA
Camostat
managed to
preventthe
entry of the
virus into
lung cells.

COVID-19 , SARS- camostat mesilate
CoV
(TMPRSS2 inhibitor)

SARS-CoV,
MERS-COV

niclosamide, valinomycin

COVID-19

Sofosbuvir, Ribavirin

SARS-CoV

Interferon alfacon-1
in conjunction with
corticosteroids

SARS-CoV-2 infection depends on
thehost cell factors ACE2(explained
above)and TMPRSS2. TMPRSS2 stands
for “Transmembrane Protease Serine
2”, and is a transmembrane protease
of the serine protease family that is
involved in many physiological and
pathological processes. TMPRSS2 can
be blocked by a clinically provenprotease
inhibitorCamostatMesylate. This drug is
known to inhibit TMPRSS2, and therefore
could theoretically prevent viral infection
of the host cell via this transmembrane
protease. This therefore could be a
potential therapeutic agent for COVID-19
infection. Camostat Mesylate has been
approvedin Japan for the treatment of
pancreatic inflammation.When tested
on SARS-CoV-2 isolated from a patient,
Camostat managed to preventthe entry of
the virus into lung cells.
Niclosamideis a parasitic worm
treatment. In a study it was found to have
some impact in inhibiting SARS virus
replication.
Ribavarin functions as a broad-spectrum
antiviral agent and although it has
been reported to have anti-MERS-CoV
activitythe dose required results in
toxicity. Hence, treatment with or without
corticosteroids, and with Lopinavir and
Ritonavir are among the combinations
employed. Efficacy has been assessed
in observational study, a retrospective
case series, a retrospective cohort
study, a prospective observational
study, a prospective cohort study and a
randomised controlled trial ranging from 7
to 229 participants.
Corticosteroids were widely used in
SARS due to their anti-inflammatory
effects. Potential local and systemic
immunosuppression by corticosteroids
is concerning. Evidence reviews up to
2016 conclude that steroid use causes
possible harm. A recent 2018 study
found that MERS patients who received
corticosteroids were more likely to receive
invasive ventilation and had higher 90day crude mortality.

Not Found

Discontinued

Yes

COVID-19
COVID-19
COVID-19

https://www.sciencedirect.com/science/article/pii/S0024320520302253?via%3Dihub
https://www.elsevier.com/__data/assets/pdf_file/0007/988648/COVID-19-Drug-Therapy_Mar-2020.pdf
https://www.ncbi.nlm.nih.gov/pubmed/23594967
https://www.ncbi.nlm.nih.gov/pubmed/12734147
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1564166/
https://www.ncbi.nlm.nih.gov/pubmed/23993766

NA

https://www.elsevier.com/__data/assets/pdf_file/0007/988648/COVID-19-Drug-Therapy_Mar-2020.pdf
https://www.ncbi.nlm.nih.gov/pubmed/14693875
https://www.atsjournals.org/doi/10.1164/rccm.201706-1172OC

NA

NA

China

YES

11

11

NA

NA

https://www.nature.com/articles/d41587-020-00003-1 , ChiCTR2000029603
https://timesofindia.indiatimes.com/city/jaipur/city-docs-cure-corona-patient-with-hiv-drugs/articleshow/74584859.cms
https://www.ncbi.nlm.nih.gov/pubmed/32056407
https://timesofindia.indiatimes.com/india/rajasthan-turns-into-learning-ground-as-7-covid-19-patients-declared-cured/
articleshow/74644017.cmshttps://www.nature.com/articles/s41422-020-0282-0

ASC09/ritonavir, lopinavir/
ritonavir, with or without
umifenovir

COVID-19

NA

South Korean
physicianguidelines
state to only consider
using ribavirin and
interferon only if
lopinavir/ritonavir
or chloroquine or
hydroxychloroquine
does not work, or
the administration is
impossible.This is due
to the side effects.

NA

ASC09 is an experimental HIV-1 protease
inhibitor; ritonavir and lopinavir/ritonavir
are approved protease inhibitors for HIV/ Yes
AIDS; umifenovir is an approved entry
inhibitor against influenza

India,
Singapore

Yes

NA

NA

NA

COVID-19

COVID-19

NA

NA

Japan

Danoprevir is potent Inhibitor of Hepatitis
C Virus (HCV) NS3/4A Protease and
Yes
ritonavir is a approved protease inhibitors
for HIV

COVID-19

NA

https://www.nature.com/articles/s41467-019-13659-4#Sec2
https://pubs.acs.org/doi/10.1021/acsinfecdis.0c00052
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC434198/

Not Found

Ganovo® (danoprevir) plus
ritonavir

NA

NA

YES

NA

NA

NA

https://www.biocentury.
com/article/304313/
china-guidelinespoint-to-hiv-proteaseinhibitors-as-potentialcoronavirus-treatment

NA

NA

NA

NA

NA

https://www.nature.com/articles/d41587-020-00003-1 , NCT04261270

No

China

NA

20 in clinical trial

NA

NA

NA

https://www.nature.com/articles/d41587-020-00003-1 , ChiCTR2000029853

yes

China

NA

30 in clinical trial

NA

NA

NA

https://www.nature.com/articles/d41587-020-00003-1 , ChiCTR2000029544, ChiCTR2000029548

yes

China

NA

30 in clinical trial

NA

NA

NA

https://www.nature.com/articles/d41587-020-00003-1, NCT04252274, ChiCTR2000029541,
https://www.accessdata.fda.gov/drugsatfda_docs/nda/2015/205395Orig1s000Approv.pdf

Yes

China

NA

100 in clinical trial

NA

NA

NA

https://www.nature.com/articles/d41587-020-00003-1, NCT04263402,
https://www.accessdata.fda.gov/drugsatfda_docs/label/2018/011153s075lbl.pdf

Yes

Wuhan, China

NA

100 in clinical trial NA

NA

NA

https://www.nature.com/articles/d41587-020-00003-1, NCT04254874 , ChiCTR2000029308,
https://www.accessdata.fda.gov/drugsatfda_docs/label/1997/ifnasch110697-lab.pdf

NO

Wuhan, China

NA

120 in clinical trial NA

NA

NA

https://www.nature.com/articles/d41587-020-00003-1, ChiCTR2000029806, NCT04268537

Tocilizumab

Humanized mAb targeting interleukin-6

yes

Wuhan, China

YES

21

21

0

400 mg once through
an intravenous drip

COVID-19

NasoVAX

The coronavirus vaccine is being
developed based on a vaccine
technology platform that is similar
to NasoVAX, an influenza vaccine
developed by Altimmune.

yes

USA

NA

Pre-Clinical

NA

NA

NA

https://www.clinicaltrialsarena.com/analysis/coronavirus-mers-cov-drugs/
https://biobuzz.io/coronavirus-covid-19-vaccine-insights-from-altimmunes-leadership-team/

COVID-19

INO-4800

by Inovio Pharmaceuticals and Beijing
Advaccine Biotechnology

yes

USA

NA

Pre-Clinical

NA

NA

NA

COVID-19

NP-120 (Ifenprodil)

Algernon Pharmaceuticals

yes

USA

NA

Pre-Clinical

NA

NA

NA

COVID-19 , SARSAPN01
CoV

University of British Columbia and
APEIRON Biologics

China

NA

24 in clinical trial

NA

NA

NA

COVID-19

mRNA-1273 vaccine

Moderna and Vaccine Research Center

USA

NA

45 in clinical trial

NA

NA

NA

COVID-19

Avian Coronavirus
Infectious Bronchitis Virus
(IBV) vaccine

MIGAL Research Institute

Israel

NA

Pre-Clinical

NA

NA

NA

COVID-19

TNX-1800

Tonix Pharmaceuticals

USA

NA

Pre-Clinical

NA

NA

NA

COVID-19

Brilacidin

Innovation Pharmaceuticals

yes

USA

NA

Pre-Clinical

NA

NA

NA

COVID-19

leronlimab (PRO 140)

a CCR5 antagonist

yes

USA

NA

75 in clinical trial

NA

NA

NA

MERS-COV

COVID-19

MERS-COV

COVID-19

INO-4700 (GLS-5300)

Galidesivir (BCX4430,
Immucillin-A)

DNA plasmid vaccine that expresses the
MERS CoV spike (S) glycoprotein.

It is a nucleoside RNA polymerase
inhibitor that disrupts the process of viral
replication.

No

No

REGN3048-3051

neutralising monoclonal antibodies that
bind to S-protein of MERS

TAK-888 (anti-SARS-CoV-2
polyclonal hyperimmune
globulin)

The H-IG therapy includes concentrated
pathogen-specific antibodies derived
from plasma of recovered patients or
vaccinated people. These antibodies
No
have the potential to generate an immune
response when injected into a new
patient.

No

USA

YES

USA

Safe

USA

safe
and well
tolerated

USA, Japan

NA

75 vaccinated

24 volunteers

36 volunteers

NA

Prophylactic and therapeutic remdesivir (GS-5734) treatment in the rhesus macaque model of MERS-CoV infection
**

Googled: Chloroquine patients corona covid
Had positive RT-PCR test results 5 to 13 days later. These findings suggest that at least a proportion of recovered
patients still may be virus carriers.

Googled: Favilavir corona covid patients

Clinical Trial is going on!

94%

6%

"Mostly"

NA

NA

NA

NA

administered
intradermally
(ID) followed by
electroporation at
0.3 and 0.6 mg/dose
assessing 2 and
3-dose regimens
(Phase I) four singledose cohorts of 5mg/
kg, 10 mg/kg, 15 mg/
kg and 20 mg/kg
by intravenous (IV)
infusion
(Phase I) single IV
doses (1.5, 5, 15, 25,
50, and 75 mg/kg of
each of the two mAb's)

NA

Clinical trials are ongoing with Ribavirin in combination with other drugs to treat COVID-19

https://www.genengnews.com/uncategorized/how-to-conquer-coronavirus-top-35-treatments-in-development/
https://www.ncbi.nlm.nih.gov/pubmed/27045557
https://annals.org/aim/fullarticle/2322801/treatment-myalgic-encephalomyelitis-chronic-fatigue-syndrome-systematicreview-national-institutes
https://www.genengnews.com/uncategorized/how-to-conquer-coronavirus-top-35-treatments-in-development/
https://pubs.acs.org/doi/10.1021/jm400164c
https://www.thepharmaletter.com/article/progress-of-ganovo-and-ritonavir-combo-on-novel-coronavirus-pneumonia
https://clinicaltrials.gov/ct2/show/NCT04291729
https://www.biorxiv.org/content/10.1101/2020.01.31.929547v1.full.pdf

https://www.nature.com/articles/d41587-020-00003-1, ChiCTR2000029765, chinaXiv:202003.00026v1
(https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=11&cad=rja&uact=8&ved=2ahUKEwi_
uLupq6ToAhVOasAKHfQ-BV4QFjAKegQIAxAB&url=http%3A%2F%2Fwww.chinaxiv.org%2Fuser%2Fdownload.htm%
3Fid%3D30387%26filetype%3Dpdf&usg=AOvVaw14kDz5mvkzMssx-dzPpVBC)

COVID-19

Notes

https://neurosciencenews.com/tmprss2-coronavirus-treatment-15873/
https://www.news18.com/news/tech/hold-the-press-scientists-may-have-found-a-way-to-prevent-coronavirusspread-2531091.html
https://link.springer.com/article/10.1007%2Fs00134-020-05985-9

Clinical
trials will
begin

Ampligen® (rintatolimod)

ASC09/oseltamivir, ritonavir/ See above; oseltamivir is a sialidase
oseltamivir, oseltamivir
inhibitor approved for influenza
Experimental reverse transcriptase
Azvudine
inhibitor drug against HIV-1/AIDS
Baloxavir marboxil is a Cap-dependent
Various combinations of
endonuclease inhibitor and favipiravir
baloxavir marboxil/favipiravir is a guanine analog RNA-dependent
and lopinavir/ritonavir
RNA polymerase inhibitor approved for
influenza A and B; see above
Darunavir and cobicistat are, respectively,
Various combinations of
an HIV-1 protease inhibitor and inhibitor
darunavir/cobicistat alone or of cytochrome P450 (CYP)3A enzyme,
with lopinavir/ritonavir and
approved as a combination against HIVthymosin α1
1/AIDS. Thymosin α1 is an immune
response boosting agent
Synthetic corticosteroid that binds
Methylprednisolone
to nuclear receptors to dampen
proinflammatory cytokines
Interferon alfa-2b alone or in Interferon alfa-2b is a recombinant
combination with lopinavir/
cytokine with antiviral properties; ribavirin
ritonavir and ribavirin
is a guanine derivative; as above
Camrelizumab is a humanized
Camrelizumab and thymosin monoclonal antibody (mAb) targeting
PD-1

Clinical
trials are
ongoing
with
Ribavirin in
NA
combination
with other
drugs
to treat
COVID-19.

NA

https://marlin-prod.literatumonline.com/pb-assets/journals/research/cell/CELL_S0092-8674%2820%2930229-4.pdf
https://www.thailandmedical.news/news/coronavirus-drug-research-german-researchers-identify-japanese-drug,camostat-mesylate-that-could-be-repurposed-to-treat-covid-19
https://www.cell.com/cell/fulltext/S0092-8674(20)30229-4?_returnURL=https%3A%2F%2Flinkinghub.
elsevier.com%2Fretrieve%2Fpii%2FS0092867420302294%3Fshowall%3Dtrue

NA

COVID-19

COVID-19

South Korea

NA

NA

https://timesofindia.indiatimes.com/city/jaipur/city-docs-cure-corona-patient-with-hiv-drugs/articleshow/74584859.cms
https://timesofindia.indiatimes.com/india/rajasthan-turns-into-learning-ground-as-7-covid-19-patients-declared-cured/
articleshow/74644017.cms
NA
https://www.nature.com/articles/s41422-020-0282-0
http://archcid.com/articles/13823.html
https://thorax.bmj.com/content/59/3/252.long
https://www.nasdaq.com/articles/gilead-up-as-remdesivir-shows-promise-in-treating-coronavirus-2020-03-16
https://www.statnews.com/pharmalot/2020/03/13/gilead-coronavirus-covid19-clinical-trials
https://www.medrxiv.org/content/10.1101/2020.03.09.20032896v1.full.pdf
Remdesivir
**https://www.pnas.org/content/early/2020/02/12/1922083117
intravenously once a
https://www.nature.com/articles/s41422-020-0282-0
day for 10 days
https://stm.sciencemag.org/content/9/396/eaal3653.full
https://mmrjournal.biomedcentral.com/articles/10.1186/s40779-020-00240-0
https://virologyj.biomedcentral.com/articles/10.1186/1743-422X-2-69
google docs document https://www.sciencedirect.com/science/article/pii/S0006291X0401839X
koreabiomed
https://factcheck.afp.com/chloroquine-has-not-been-approved-treatment-covid-19
https://www.jstage.jst.go.jp/article/bst/advpub/0/advpub_2020.01047/_pdf/-char/en
75 mg of oseltamivir
https://jamanetwork.com/journals/jama/fullarticle/2762452
taken orally every 12
https://www.livescience.com/coronavirus-spread-after-recovery.html
hours
https://pipelinereview.com/index.php/2020022673884/Proteins-and-Peptides/APEIRONs-respiratory-drug-product-tostart-pilot-clinical-trial-to-treat-coronavirus-disease-COVID-19-in-China.html
https://www.apeiron-biologics.com/wp-content/uploads/2020/02/200226_APEIRON_APN01_Covid-2019_trial_in_
China.pdf
https://www.pharmaceutical-technology.com/news/china-approves-favilavir-covid-19/
https://www.upi.com/Health_News/2020/02/17/China-approves-antiviral-favilavir-to-treat-coronavirus/5291581953892/
https://www.dailymail.co.uk/news/article-8115879/COVID-19-Australian-researchers-CURE-coronavirus.html
https://www.indiatoday.in/india/story/coronavirus-health-ministry-recommends-anti-hiv-drug-combination-lopinavirritonavir-case-to-case-basis-1656488-2020-03-17
Lopinavir 200mg /
Ritonavir 50mg twice a https://clinicaltrials.gov/ct2/show/study/NCT04307693
https://thorax.bmj.com/content/59/3/252
day
https://jamanetwork.com/journals/jama/fullarticle/2762688
http://www.koreabiomed.com/news/articleView.html?idxno=7428

Not Found

Drug for chronic fatigue syndrome/
myalgic encephalomyelitis (CFS/ME)

COVID-19

NA

NA

Reference

treatment with methylprednisolone decreased the risk of death .
https://jamanetwork.com/journals/jamainternalmedicine/fullarticle/2763184

https://www.clinicaltrialsarena.com/analysis/coronavirus-mers-cov-drugs/
http://ir.inovio.com/news-and-media/news/press-release-details/2020/INOVIO-Receives-New-5-Million-Grant-toAccelerate-Scale-Up-of-Smart-Delivery-Device-for-Its-COVID-19-Vaccine/default.aspx
https://www.clinicaltrialsarena.com/analysis/coronavirus-mers-cov-drugs/
https://www.efe.com/efe/usa/comunicados/algernon-scales-up-manufacturing-of-np-120-ifenprodil-to-prepare-forcoronavirus-and-acute-lung-injury-us-clinical-trials/50000209-MULTIMEDIAE_4191506
https://www.clinicaltrialsarena.com/analysis/coronavirus-mers-cov-drugs/
https://pipelinereview.com/index.php/2020022673884/Proteins-and-Peptides/APEIRONs-respiratory-drug-product-tostart-pilot-clinical-trial-to-treat-coronavirus-disease-COVID-19-in-China.html
http://lsi.ubc.ca/2020/02/25/pilot-clinical-trial-in-china-to-test-rational-targeted-drug-as-potential-treatment-for-covid-19/
https://www.clinicaltrialsarena.com/analysis/coronavirus-mers-cov-drugs/
https://www.nih.gov/news-events/news-releases/nih-clinical-trial-investigational-vaccine-covid-19-begins
https://www.clinicaltrialsarena.com/analysis/coronavirus-mers-cov-drugs/
https://www.israeltoday.co.il/read/israeli-breakthrough-for-coronavirus-vaccine-imminent/
https://www.jpost.com/HEALTH-SCIENCE/Israeli-scientists-In-three-weeks-we-will-have-coronavirus-vaccine-619101
https://www.clinicaltrialsarena.com/analysis/coronavirus-mers-cov-drugs/
https://alabamanewscenter.com/2020/02/27/southern-research-tonix-team-to-develop-potential-vaccine-against-newcoronavirus/
https://www.clinicaltrialsarena.com/analysis/coronavirus-mers-cov-drugs/
https://www.wallstreet-online.de/nachricht/12272330-innovation-pharmaceuticals-announces-testing-procedures-ofbrilacidin-against-coronavirus-covid-19/all
http://www.ipharminc.com/brilacidin-1
https://www.clinicaltrialsarena.com/analysis/coronavirus-mers-cov-drugs/
https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(19)30397-4/fulltext
https://markets.businessinsider.com/news/stocks/cytodyn-files-modified-ind-and-protocol-for-phase-2-clinical-trial-fortreatment-of-patients-with-coronavirus-with-leronlimab-pro-140-and-advises-correction-to-press-release-issued-onmarch-12-2020-1028998514

https://www.clinicaltrialsarena.com/analysis/coronavirus-mers-cov-drugs/
https://www.precisionvaccinations.com/vaccines/ino-4700-mers-cov-vaccine-0

https://www.clinicaltrialsarena.com/analysis/coronavirus-mers-cov-drugs/
https://clinicaltrials.gov/ct2/show/NCT03891420
https://www.genengnews.com/virology/coronavirus/catching-up-to-coronavirus-top-60-treatments-in-development/

high levels of antibody responses in 94% of subjects, while also generating broad-based T cell responses in 88% of
study participants

Has shown broad-spectrum activity in vitro against more than 20 RNA viruses in nine different families, including
coronaviruses. is being assessed for yellow fever in a Phase II trial.
Phase 1 clinical trial evaluated intravenous (IV) galidesivir in healthy volunteers. In the trial, galidesivir was generally
safe and well tolerated.

https://www.clinicaltrialsarena.com/analysis/coronavirus-mers-cov-drugs/
https://www.pnas.org/content/112/28/8738
https://www.clinicaltrials.gov/ct2/show/NCT03301090
https://www.niaid.nih.gov/diseases-conditions/coronaviruses-therapeutics-vaccines

The intravenous administration of the drug in the mouse model of MERS resulted in the high-level neutralisation of
the MERS coronavirus in circulating blood with reduced viral loads in the lungs.

https://www.clinicaltrialsarena.com/analysis/coronavirus-mers-cov-drugs/
https://www.jci.org/articles/view/138003
https://www.takeda.com/newsroom/newsreleases/2020/takeda-initiates-development-of-a-plasma-derived-therapy-forcovid-19/

In preclinical development.

T:
27 epitope-sequences of 115 T cell epitopes that were determined by positive T cell assays, were identical within
SARS-CoV-2 proteins. All 27 in either the N (16) or S (11) protein. For 19 of these MHC binding assays were
performed, and these were associated with only five distinct MHC alleles (at 4-digit resolution): HLA-A*02:01,
HLA-B*40:01, HLA-DRA*01:01, HLA-DRB1*07:01, and HLA-DRB1*04:01. The accumulated population coverage of
these epitopes is estimated to not be high for the global population (59.76%), and was quite low for China (32.36%).

SARS-CoV,
COVID-19

B-cell and T-Cell epitopes

also enable the formation of memory cells
which drive a faster response if the same No
structures are encountered again.

USA

NA

NA

NA

NA

NA

https://www.clinicaltrialsarena.com/analysis/coronavirus-mers-cov-drugs/
https://www.mdpi.com/1999-4915/12/3/254
https://www.drugtargetreview.com/news/57328/researchers-work-to-create-a-covid-19-viral-epitope-map/
https://www.biorxiv.org/content/10.1101/2020.02.19.955484v2.full.pdf

3 of 229 non-inducing (T-cell response) epitopes (GYQPYRVVVL, QPYRVVVLSF, and PYRVVVLSF) were located
entirely in the SARS-CoV receptor-binding motif known to be important for virus cell entry.
B:
49 epitope-sequences of 298 T cell epitopes that were determined by positive T cell assays, were identical within
SARS-CoV-2 proteins. 45 in S (23) or N (22) protein, while the remaining (4) were from the M protein.
For 3 of the discontinuous B cell epitopes (corresponding to antibodies S230, m396, and 80R), there was a partial
mapping, with at least one site having an identical residue at the corresponding site in the SARS-CoV-2 S protein, but
their antibodies might not be able to bind to the same regions in SARS-CoV-2 S protein.
LJI-based Immune Epitope Database (IEDB), which contains over 600,000 known epitopes from some 3,600
different species, and the Virus Pathogen Resource (ViPR), a complementary repository of information about
pathogenic viruses.
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