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DRUG REPOSITIONING (DR)
DISCOVERY VALIDATION
W In silico analysis
¥ Knowledge-based DR cﬁﬂ
aj Retroperspective studies
’.- Activity-based DR ‘ ) ‘. /0 Meta-analysis
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% *  Molecular docking

-Transcriptional signatures

‘ In silico DR
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Turanli B. et al. Front. Physiol. 9:500. doi: 10.3389/fphys.2018.00500



Drug repositioning in COVID-19

Remdesivir

Baricitinib

Casirivimab and
Imdevimab

Sotrovimab

Molnupiravir

Tocilizumab

Nirmatrelvir/Ritonavir

Dexamathazone

VEKLURY iv 5HfEI38/HH

Olumiant 2 mg
Olumiant 4 mg

RONAPREVE 1[8131/5H

XEVUDY iv

LAGEVRIO

Actemra iv

Paxlovid

Hydroxychloroquine

lvermectin

Gilead Sciences K.K.

Eli Lilly Japan K.K.

Chugai Pharmaceutical

GlaxoSmithKline K.K.

MSD K.K.

Chugai Pharmaceutical
Co., Ltd.

Pfizer Japan Inc.

7-May-20
(Special Approval for
Emergency)

23-Apr-21

19-Jul-21

5-Nov-21

(Special Approval for
Emergency)
27-Sep-21

(Special Approval for
Emergency)
24-Dec-21

(Special Approval for
Emergency)

21-Jan-22

10-Feb-22
(Special Approval for
Emergency)
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Figure 3. COVID-19 deaths per 100 000 population reported by countries, territories and areas, 14-20 February 2022**
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Safety of oral ivermectin during pregnancy: a systematic
review and meta-analysis

Patricia Nicolas®, Marta F Maia®, Quigue Bassat, Kevin C Kobylinski, Wuelton Monteiro, N Regina Rabinovich, Clara Menéndez, Azucena Bardaji,
Carlos Chaccour

Lancet Glob Health, 2020. 8(1): p. e92-e100.

2 . e
) Antiviral Research
Volume 159, November 2018, Pages 55-62

Ivermectin inhibits DNA polymerase UL42
of pseudorabies virus entrance into the
nucleus and proliferation of the virus in
vitro and vivo

Changjie Lv, Wenkai Liu, Bin Wang, Ruyi Dang, Li Qiu, Juan Ren, Chuanqi Yan, Zengqi Yang & &,

Xinglong Wang A &

Antiviral Res, 2018. 159: p. 55-62.



Antiviral Research 178 (2020) 104787

Contents lists available at ScienceDirect

Antiviral Research

journal homepage: www.elsevier.com/locate/antiviral

The FDA-approved drug ivermectin inhibits the replication of SARS-CoV-2 in
vitro

Leon Caly”, Julian D. Druce’, Mike G. Catton”, David A. Jans”, Kylie M. Wagstaff™

Check for
updates
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No Ivermectin lvermectin No Ivermectin Ivermectin 2& A% T& T % % d)b\ ?
AT ETIET O XIANILOELVEEEITONE

Patel, Amit, Usefulness of lvermectin in COVID-19 lliness (April 19, 2020). Available at SSRN: https://ssrn.com/abstract=3580524

rP < 0.001 —

1.4%
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ICON (lvermectin in COvid Nineteen) study: Use of Ivermectin is Associated
with Lower Mortality in Hospitalized Patients with COVID19

> KESERCOVID-19%FE (N=280)
ANIVADF 200 ng/keg 210815 N=173)vs
> BfEBI(N=75)

A NIV D F VRS (N=49)vs. BF5E

{5l (N=20)

W N\NIFNBANIVLAD F VRS TIEITE

BEBEN=107)

Number/total number (%)
Total (n=280) Control (n=107) | lvermectin (n=173}) | OR (CI) P value
Mortality
Total 53 (18.9) (27125.2) 6 (15.0) 052 (0.29 to 03
— S— 0.96)
Severe 40/75(53.3)  ((21/26(80.7) 19/49 (38 8) 0.15(0.05 to .001
0.47)
Non-severe | 13/205 (6.3) 6/81(7.4) 7/124 (5.6) 0.75(0.24t02.3) | .61
Successful 17/62 (27.4) 4/26 (15.4) 13/36 (36.1) 3.11(0.88 to 07
extubation 11.00)
Length of stay | 7.0(4.0,12.5) | 7.0(4.0,10.0) 7.0(4.0,13.3) 34
(median, IQR)

medRxiv, 2020: p. 2020.06.06.20124461. Chest 2021 Jan;159(1):85-92.



Front Line COVID-19 Critical Care Alliance E.
Prevention & Treatment Protocols for COVID-19
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other countries with observational data; Peru, Mexico, Paraguay, Brazil
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Antiviral Research

journal homepage: www.elsevier.com/locate/antivira

The FDA-approved drug ivermectin inhibits the replication of SARS-CoV-2in = M)
vitro oonte

Leon Caly®, Julian D. Druce”, Mike G. Catton®, David A. Jans”, Kylie M. Wagstaff™*

* Victorian Infectious Diseases Reference Laboratory, Royal Melbourne Hospital, At the Peter Doherty Institute for Infection and Immunity, Victoria, 3000, Australia
® Biomedicine Discovery Institute, Monash University, Clayton, Vic, 3800, Australia

Accepted 29 March 2020, Available online 3 April 2020.
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The Top Retractions of 2020 I‘lature brieﬁng @ﬁ(%tg‘_—* 1@%%% §ET'__$

Retraction Watch | Dec 15, 2020 2.5%
21_3%rp < 0.001 —

The Retraction Watch team takes a look at the most important publishing mistakes this
year.

2.0% 8.5%

ey

! , 1.5% P <0.001 —
7. i

1.0%

1.4% 7.3%

No Ivermectin Ivermectin No Ivermectin Ivermectin

0.5%

0.0%

1 The most spectacular flameouts involved a pair of articles that appeared in two of the world’s
most prestigious medical journals. Both The Lancet and The New England Journal of
Medicine were forced to remove articles that relied on data from a questionable firm called
Surgisphere, which refused to share its results with coauthors and the editors involved.

(The Lancet also retracted and replaced an editorial it had published that had cited the ill-fated
paper.) Before it was discredited, the paper in The Lancet had tremendous influence, leading to
the suspension of clinical trials on hydroxychloroquine. A third, influential Surgisphere study
was taken down from the SSRN server at the request of a coauthor. The withdrawal of the
preprint, which was about potential benefits of the antiparasitic drug ivermectin, received little
fanfare, let alone a retraction notice.

The Scientist


https://retractionwatch.com/2020/06/04/lancet-retracts-controversial-hydroxychloroquine-study/
https://www.the-scientist.com/features/the-surgisphere-scandal-what-went-wrong--67955
https://retractionwatch.com/2020/07/10/a-month-after-surgisphere-paper-retraction-lancet-retracts-replaces-hydroxychloroquine-editorial/
https://www.the-scientist.com/news-opinion/who-halts-hydroxychloroquine-testing-after-safety-warning-67573
https://www.the-scientist.com/news-opinion/surgisphere-sows-confusion-about-another-unproven-covid19-drug-67635

— ) ULIRED >

» The Front Line COVID-19 Critical Care Alliance (FLCCC)

https://covid19criticalcare.com/

https://covid19criticalcare.com/wp-content/uploads/2020/11/FLCCC-
lvermectin-in-the-prophylaxis-and-treatment-of-COVID-19.pdf

» Real-Time meta analysis

https://ivmmeta.com/

» UNITAID: International ivermectin project team

https://assets.researchsquare.com/files/rs-148845/v1_stamped.pdf
Dr Andrew Hill,

Department of Pharmacology, v

RS

University of Liverpool, UK LIVERPOOL




Planned, Recruited, and Completed 76 lvermectin Trials
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Meta-analysis of randomised trials of €
Ivermectin to treat SARS-Cov-2 infection

International Ilvermectin Project Team

Figure 1: Effects of ivermectin on time to viral clearance
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International lvermectin Project Team, Meta-analysis of randomised trials of ivermectin to treat SARS-Cov-2 infection, 14Jan2021



lvermectin for COVID-19: lvermectin for the prevention of COVID-19:
Addressing Potential Bias and addressing potential bias and medical fraud
Medical Fraud
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Hill A. et al. Open Forum Infectious 9(2) Feb 2022 Hill A. et al. J Antimicrob Chemother 2022 Feb 22;dkac052.



JAMA | Original Investigation

Effect of lvermectin on Time to Resolution of Symptoms Among Adults With Mild COVID-19

A Randomized Clinical Trial

@ 1A Network

QUESTION What is the effect of ivermectin on duration of symptoms in adults with mild COVID-197

CONCLUSION This randomized trial found that the duration of symptoms was not significantly different for patients who received
a 5-day course of ivermectin compared with placebo, findings that do not support the use of ivermectin for treating mild COVID-19.
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Lopez-Medina E. et al. JAMA. 2021:325(14):1426-1435.



JAMA Internal Medicine | Original Investigation -

Efficacy of lvermectin Treatment on Disease Progression E
Among Adults With Mild to Moderate COVID-19 I E—E—————
and Comorbidities e Oral IVM 0.4mg/kg x 5d + SoC vs SoC
The I-TECH Randomized Clinical Trial * Open-label randomized trial

 Malaysia

Table 2. Outcomes in the Primary Analysis Population

No. (%)

Absolute difference Relative risk
Outcomes? lvermectin Control (95% Cl1) (95% CI) P value
No. 241 249 NA NA NA
Primary outcome
Progression to severe disease 52(21.6) 43 (17.3) 431(-2.69t011.31)F 1.25(0.87 to 1.80) .25
(WHO scale 5-9)
Secondary outcomes
Time of progression to severe 3.2(2.4) 2.9(1.8) 0.3(-06to1.2)" NA 51
disease, mean (SD), d
Patients who had mechanical 4(1.7) 10 (4.0) -2.36(-5.28 to 0.57)° 0.41(0.13 t0 1.30) 17
ventilation
Patients admitted to ICU 6(2.5) 8(3.2) -0.72 (-3.67 to 2.22)° 0.78 (0.27 to0 2.20) J9
All-cause in-hospital mortality 3(1.2) 10 (4.0) -2.77 (-5.58 to 0.04)° 0.31(0.09t01.11) .09
Length of stay, mean (5D), d 7.7(4.4) 7.3(4.3) 0.4(-04to1.3)" NA .38
Clinical outcome at day 5
No. 238d 247° NA NA NA
Complete symptom resolution 122 (51.3) 131 (53.0) -1.78 (-10.70 to 7.12) 0.97 (0.82 t0 1.15) 72
NMormal chest radiographyf 61(25.6) 61(24.9) 0.73(-7.02 to 8.48)" 1.03 (0.76 to 1.40) .92

Lim S.C.L. et al. JAMA intern Med. Published online February 18, 2022
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*fErRE (WHO) ERARSIERIMIMNC AT NS TS 2021/3/31

Gwdehne Therapeutlcs and COVID-19: living guideline
https.//apps.who.int/iris/bitstream/handle/10665/3403 7
4/\WHO-2019-nCoV-therapeutics-2021 .1 -eng.pdf

K ETTREFZH (NIH) EREHET BIHO+HFEHAE,  2021/2/11

COVID-19 Treatment Guidelines
httos://www.covid1 Otreatmentguidelines.nih.gov/antiviral-
therapy/ivermectin
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httos://www.fda.gov/consumers/consumer-updates/why- L/_C(/\E(/\
(o]

ou-should-nhot-use-ivermectin-treat-or-prevent-covid-19
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IDSA Guidelines on the Treatment and Management of
Patients with COVID-19
httos.//www.idsociety.org/practice-guideline/covid-19-
guideline-treatment-and-management
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EMA advises against use of ivermectin for the prevention
or treatment of COVID-19 outside randomised clinical
trials
httos://www.ema.europa.eu/en/news/ema-advises-
against-use-ivermectin-prevention-treatment-covid-19-
outside-randomised-clinical-trials
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A placebo-controlled, randomized, double-blind study in COvid-19
patients with iveRmectin, An inVEstigator iniTiaTEd trial (CORVETTE)
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ACTIV-6: COVID-19 Study of ~ Placebo

Recruiting 15000 Repurposed Medications lvermectin

Outpatient Treatment of SARS-CoV-2 Placebo
With Ivermectin, Fluvoxamine, and
Recruiting 1160 Metformin (COVID-19)

Metformin

Chininvamina

t: Zinc

Ivermectin Navarra-ISGlobal Trial Placebo
- COVidIVERmectin: Ivermectin for Ivermectin
Recruiting 102 .
Treatment of Covid-19 Placebo
Exploratory Ph | Trial of the Active vermectin
Recruiting 24 IMP in Healthy Volunteers in Relation
to COVID-19 Placebo
29 [ Active, not Study in COvid-19 Patients With iveRmectin (CORVETTE-01) « Cowidi9 » Drug: wermectin 3 MG Phase 2 »  Kitasato University

racruiting - Drug: Placebo Sagamihara, Kanagawa, Japan
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Covid-18 Mortality Odds ratio

Nin | et al, Annual meeting of the ACR, 2021
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Auto-Ab levels Type | IFN neutralization
S0 (Gyros) 10 ng/ml, 1:10 plasma
1000 (luciferase)
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