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lvermectin: Indication and Posology

A semisynthetic, anthelmintic agent for oral administration.

Derived from the avermectins, a class of highly active broad-spectrum, anti-parasitic agents isolated
from the fermentation products of Streptomyces avermitilis

Strongyloides stercoralis

Parasitic Cycle

o The filariform larvae migrate by various
pathw: the small intestine where they

Free-Living Cycle

e Infective filariform larvae
penetrate the intact
A the definitive host.
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e Nematode parasite Strongyloides stercoralis.

e RCT open-label designs, in which 64-100% of -
infected patients were cured following a single \
200-mcg/kg dose of ivermectin

e 0.15 mg/kg orally once o'\ b



lvermectin: Indication and Posology

Onchocerca volvulus
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Onchocerciasis

e Nematode parasite Onchocerca volvulus.

e RCT, double-blind, placebo-controlled in 1278
patients with moderate to severe onchocerciasis
received a single dose 150 mcg/kg ivermectin
experienced an 83.2% and 99.5% decrease in skin
microfilariae count 3 days and 3 months after the
dose, respectively.

e 0.15 mg/kg orally once every 12 months



lvermectin: Indication and Posology

ODPDX Ascaris lumbricoides

Q '}?\ Ingyestion of Larvae are coughed up
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Ascariasis

Filariasis: Wuchereria bancrofti, Brugia malayi,
Brugia timori

Cutaneous Larva Migrans
Scabies

0.2 mg/kg orally once every 12 months



Pharmacokinetics of lvermectin

Following oral administration of ivermectin, plasma concentrations are approximately
proportional to the dose.

In two studies, after single 12-mg doses of ivermectin in fasting healthy volunteers (mean
dose of 165 mcg/kg), 4 hours after dosing, the mean peak plasma concentrations were
respectively.

Metabolized in the liver primarily by , excreted almost exclusively in the feces over
an estimated 12 days, with less than 1% of the administered dose excreted in the urine.

The plasma half-life of ivermectin is approximately 18 hours following oral administration.




Pharmacodynamic

* It binds to glutamate-gated
chloride iron channels, which
are present in invertebrate nerve
and muscle cells, and causes the
paralysis and death of the
parasite.

Al-Fatlawi et al, QJVMS (2019) Vol. 18 No. (1)
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Repurposing approved drugs for targeting SARS-CoV-2
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Viral-host membrane fusion

Nafamostat —]

_af A Uncoating of RNA !
] o Camostat —| TMPRSS2 ACE2 —Chloroquine puiich. _
Endocytosis — Imatinib i
_.===-..  Endosomal acidification / ¥ 5 g )
e A —y %Q i L NN N Exocytosis of
' ' - 3 wt et new virion
e : & .
B L Chloroquine -
g < Hydroxychloroquine Remdesivir —
3 Favipiravir —§ Transcription of
2’ » Replication (-) strand
-; Translation by host machinery complex J ¥ ;
& Cyclosporin A ——— 8 — .
7
E 3 v 5 Packaging of
2 -strant;\-’rm new virion
==
Lopinavir— 3ClLpro Calcineurin- Transcription ‘&55’ d
Ri tonav'“-—l MNFAT pathway [ Mlgi

5
Disulfiram— PLpro ( Formation of the replication B S T e, s

complex including
RNA-dependent

Translation l
RNA polymerase (RdRp)

N Nucleocapsid

I Spike /_‘

I | nvelope
RN Membrane
I /\ccessory

Proteolysis 1

MNucleus

N
v

Antigen-| presentmg@

@ Releaseof
. cytokines
)

||_ 6R |— Sarilumab
? |—Toallzumah

: Hﬁier—jﬁﬂéﬁmaﬂm

.

] N

There are currently no effective drugs
targeting SARS-CoV-2, the causative
agent of COVID-19.

The first strategy for the treatment of
COVID-19 is the repurposing of existing
drugs that have already been shown to be
safe in humans.

Therapeutic targets against SARS-Co\-2
exist at various stages of the infection
including, 1) wviral attachment (ACEZ),
membrane fusion {TMPRSS2), and wviral
entry (endocytosis); 2] viral proteolysis
(3CLpro and PLpro}; 3) viral replication by
the replication complex (including RdRp}
and; 4} the host cytokine response {IL-6R).

Globally, there are many clinical trials
underway to evaluate the efficacy of a
number of repurposed drugs, used
individually or in combination, against
SARS-Caov-2, as well as the ability of
immunosuppressive drugs to improve
clinical symptoms in severe COVID-19

patients. Y . ~
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Endecto-parasiticide

IVM as Antiviral

Streptomyces avermitilis Ivermectin _
. . . . e Anti-cancer
lvermectin against several RNA viruses is due

to its ability to specifically inhibit importin
a/B-mediated nuclear transport, which in l
turn blocks the nuclear trafficking of viral Binding o coronaviras B

proteins. protein to the 2 /- Zika virus \

Impa/B1 heterodimer Influenza A virus

VEE virus

West Nile virus

PRRS Virus

Newcastle disease virus
Chikungunya virus
HIV-1

Yellow fever virus

Antibacterial

Antiviral

Several RNA viruses depend on Impa/p1
during the process of infection.

Heterodimer

FDA approved

protein
drug ivermectin

Binding of ivermectin to

. ' ' " ; Increased Dengue virus
SARS'COV'Z, is an RNA viru S, IS eXpeCted to the Impa/B1 heterodimer & infection/lower antiviral Japanese encephalitis virus
response = Tick-borne encephalitis virus

show a similar mechanism of action

Nucleus

Decreased infection/

Prevention of binding e :

) = ~~%. Restricted entry of the - T
of the viral protel’n to .‘ viral protein to nucleus higher antiviral
Impa/B1 heterodimer response

Sharun et al. lvermectin, a new candidate therapeutic against SARS-CoV-2/COVID-1. Ann Clin Microbiol Antimicrob (2020) 19:23
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Unproven efficacy for dengue
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Relative viral RNA (%)

Antiviral Research 178 (2020) 104787
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Relative viral RNA (%)

Standard human dose vs. In-vitro dose

Cell Associated Virus- E gene

Ivermectin C,,,, in Clinical Studies

150- In the standard dose ivermectin
10] . " “ln.\llrpcj‘l“cc‘l.i\'u..cnr?\:c.l'l.lllmlior.l (0'15 mg/kg= 150 ug/kg) , in
IC5o=2.8 uM T Pharmacokinetic study, maximum
¢ £ plasma concentration was only
1004 ® E 0N ~0.025uM
g ™ W"'/‘_/‘ The inhibitory concentration of
0.001 . v . : the drug, ~5.0 uM (~200-fold
0 500 1000 1500 2000 .
50 IC-50 S i} more standard dosing)
\
Lung concentrations are a bit lower than blood concentrations
o : — but still ~100-fold more than what is needed to inhibit the virus
0.1 1 10 in cells in culture.

Ivermectin (uM)

R Pefa-Silva et al., Pharmacokinetic considerations on the repurposing of ivermectin for treatment of COVID-19. Br J Clin Pharmacol. 2021 Mar;87(3):1589-1590
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Meta-analysis of randomized trials of ivermectin to
treat SARS-CoV-2 infection @

Andrew Hill 3, Anna Garratt, Jacob Levi, Jonathan Falconer, Leah Ellis, Kaitlyn McCann,
Victoria Pilkington, Ambar Qavi, Junzheng Wang, Hannah Wentzel

Open Forum Infectious Diseases, ofab358, https://doi.org/10.1093/ofid/ofab358

1G) Ivermectin Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight IV, Random, 95% CI IV, Random, 95% CI
4.3.1 Severe
Peer reviewed 14 mg 3 days _Brazil Fonseca et al 12 53 25 115 18.4%  1.04[0.57,1.91) —_=
Pre-print 0.4 mg/kg 5 days [Eavot Elgazzar Severe 2100 20 100 9.4%  0.10(0.02, 0.42] —— I
Pre-print 8% mg;llzg 1 (élays Mexico Gonzalez et al 5 36 6 37 12.5%  0.86(0.29, 2.56) —
: 2 m 5 days Turkey Okumus et al 6 30 9 30 14.7% 0.67 [0.27, 1.64 =
Peer reviewed BIKE > 05 Gubtosal (95% €1 219 282 55.0% 058 }o.zs, 1.32} -
Total events 25 60
Heterogeneity: Tau® = 0.45; Chi’ = 8.90, df = 3 (P = 0.03); I’ = 66%
Test for overall effect: Z = 1.30 (P = 0.19)
. 4.3.2 Mild/moderate
UnpubI|§hed 0.2 mg/kg 1 days Bangladesh Mahmud et al 0 183 3 180 3.2%  0.14 [0.01, 2.70]
Peer reviewed 0.3 mg/kg 5 days Colombia Lopez-Medina et al 0 200 1 198 2.8%  0.33[0.01, 8.05) .
Unpublished 0.2 mg/kg 3 days Egypt Abd-Elsalam et al 3 82 4 8 91%  0.75[0.17,3.25] —_—
Pre-print 0.4 mg/kg 5 days Egypt Elgazzar Moderate 0 100 4 100 32%  0.11[0.01,2.04]
Pre-print 12 mg 5 days _India Kirti et al 0 55 4 57 33% 0.12[0.01,2.09)
Pre-print 0.2 mg/kg 1-3 days i 4 120 11 60 124%  0.18([0.06, 0.55] — |
Unpublished 0.2 mg/kg 1 days Iran Rezai et al 135 0 34 28% 2.92(0.12,69.20]
Pre-print  0.2-0.4 mg/kg 2-3 days Iraq Hashim et al 270 6 70 84%  0.33[0.07, 1.60] —
Subtotal (95% CI) 845 781 45.0% 0.30 [0.15, 0.58] E
Total events 10 33
Heterogeneity: Tau® = 0.00; Chi* = 5.42,df = 7 (P = 0.61); I’ = 0%
Test for overall effect: Z = 3.57 (P = 0.0004)
Total (95% Cl) 1064 1063 100.0% 0.44 [0.25, 0.77] S
Total events 35 93
o 2 . 2 _ = _ 2 4 4 4 4
Heterogeneity: Tau® = 0.35; Chi* = 19.24, df = 11 (P = 0.06); I’ = 43% 0.01 01 10 100

Test for overall effect: Z = 2.85 (P = 0.004)
Test for subgroup differences: Chi’ = 1.54, df = 1 (P = 0.21), I = 35.1%

Favours Ivermectin Favours Control



Research

Square Browse Tools & Services Group
This is a preprint, a preliminary version of a manuscript that has not completed peer review at a journal. Research Square does not conduct Control groups (S +P) Ivermectin Groups
peer review prior to posting preprints. The posting of a preprint on this server should not be interpreted as an endorsement of its validity or
suitability for dissemination as established information or for guiding clinical practice. S P Arm1l Arm?2 Arm3 Arm4 Total
Sex male 16 (53.3) 14 (46.7) 12 (40.0) 19 (63.3) 16 (53.3) 13 (43.3) 90 (50.0)
RESEARCH ARTICLE
Ivermectin as an adjunct treatment for hospitalized adult COVID-19 female 14 (46.7) 16 (53.3) 18(60.0) 11 (36.7) 14 (46.7) 17 (56.7) 90 (50.0)
patients: A randomized multi-center clinical trial
Age (year) 55 [45 - 58 [45 - 61 [42 - 68] 53 [42 - 54 [47 - 54 [46 - 56 [45 -
> Morteza Shakhsi Niaee, Nematollah Gheibi. Peyman Namdar, Abbas Allami, Leila Zolghadr. Amir Javadi, Amin 70] 68] 65] 60] 65] 67]
Karampour, Mehran Varnaseri, Behzad Bizhani, Fatemeh Cheraghi, Yazdan Naderi, Fatemeh Amini, Masoumeh BMI (Kg/m2) 26.0 [24.3 -25 .6 [23.9 -26.1 [24.8 - 26.4 [25.5 27.7 [25.7 -32.6P5.1 [23.9 26.0 [24.7
Karamyan, Mohammad Jatar Yadyad, Ramin Jamshidian 27.6) 26.9] 28.0] 27.2] -26.2] -27.
Severity negative 0 (0) 0 (0) 0 (0) 2 (6.7) 0 (0) 0 (0) 2(1.1)
on CT
) ) mild 4 (13.3) 5(16.7) 8 (26.7) 2 (6.7) 4 (13.3) 2(6.7) 25 (13.9)
Point Estimates Confidence Limits
Tvp(‘ Value Lower Uppﬁl" mode 23 (76.7) 23 (76.7) 21 (70.0) 20 (66.7) 21 (70.0) 23 (76.7) 131 (72.8)
7 ” ’
Risk in Ivermectin groups 3.3% 1.0, 8.5 P 3(10.0) 2 (6.7) 1(3.3) 6 (20.0) 5 (16.7) 5(16.7) 22 (12.2)
Risk in Control groups 18.3% 10.4, 30.1 g o L e 8
PCR positive 18 (60.0) 14 (46.7) 23 (76.7) 23 (76.7) 29 (96.7) 21 (70.0) 128 (71.1)
Overall Risk 8.3% 5.0,13.4
. — — negative 12 (40.0) 16 (53.3) 7 (23.3) 7 (23.3) 1 (3.3) 9 (30.0) 52 (28.9)
Risk Ratio 0.18 0.06, 0.557
Risk Difference -15% -25.3, 4.7° f
Prevented fraction in Control groups 54.6% 23,50
0 .
Prevented fraction in Ivermectin groups 81.8% 45.3,94.0 Almost 30% SUbJeCt

is not COVID-19



Research Table (1): Initial Laboratory data of the studied patients before starting treatment:

Square Browse Tools & Services
Variable Group I Group II Group III Group IV Test
(n =100) (n =100) (n = 100) (n =100)
Hgb Mean £SD | 12.6 + 1.8 129 +:2.1 11.2+ 1.9 109 + 1.2 ANOVA-test
(gm/dl) F=69.1
ARTICLE Range 10 -14 9 15 9-12 10 -13 P <0.001
Efficacy and Safety of lvermectin for Treatment and prophylaxis of TLC Mean +£SD [ 5.8% 1.2 6.2+ 1.8 7.3+ 1.4 6.9+ 2.1 ANOVA-test
COVID-19 Pandemic Sl Range 4-9 4.3-10.2 4.8-11.2 5.1-13.7 i
P <0.001
L h M +SD | 18 £ 2.3 17 £ 3.1 16 + 2.8 17.%:4:9 ANOVA-
> Ahmed Elgazzar, Abdelaziz Eltaweel, Shaimaa Abo Youssef, Basma Hany, MDhy Hafez, Hany Moussa (z;r;p OCYtE R F=430 o
i Range 14 - 20 15 - 18 13- 19 9-18 B
P<0.001
CRP Mean +SD | 48.4 + 14.6 | 50.6 + 18.3 | 64.8 £ 16.4 | 68.2 = 18.p | ANOVA-test
(mg/l) F=280
Group I: 100 patients Mild/Moderate COVID-19 Ivermectin 0.4mg/kg Range 10 - 69 12 - 89 18 - 64 24 - 82 P <0.001
Group " 100 patients Mild/MOderate COV|D_19 hydrOXYChlorquine Serum ferritin | Mean £SD | 168.4£12.6 | 172+18.6 420+£72.8 334+108.4 ANOVA-test
. . {ng/ml) F=523
Group llI: 100 patients Severe COVID-19 Ivermectin 0.4mg/kg Range e Al o 4325030 - i
Group IV: 100 patients Severe COVID-19 hydroxychloroquine D dimer Mean +SD | 4.8+1.8 5.4+2.1 9.6+1.2 10.2+2.8 ANOVA-test
Group V: 100 health care (pre-exposure ) ivermectin 0.4mg/kg (mg/1) — i T s | neaa F:izsom
Group VI: 100 health care (pre-exposure ) protective measures only =

STUDY WAS WITHDRAWN
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Meta-analysis of randomized trials of ivermectin to

treat SARS-CoV-2 infection 3

Andrew Hill &%, Anna Garratt, Jacob Levi, Jonathan Falconer, Leah Ellis, Kaitlyn McCann,

Victoria Pilkington, Ambar Qavi, Junzheng Wang, Hannah Wentzel

Open Forum Infectious Diseases, ofab358, https://doi.org/10.1093/ofid/ofab358

1G) Ivermectin Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight IV, Rand 95% CI IV, Random, 95% CI
4.3.1 Severe

Brazil Fonseca et al 12 53 25 115  18.4% 1.04 [0.57.1.91] -

Eqynt Flgazzar Severse 2 100 20100 Q4% 0101002 042 —— |
Mexico Gonzalez et al 5 36 6 37 12.5% 0.86 [0.29, 2.56) .
Turkey Okumus et al 6 30 9 30 14.7% 0.67 [0.27, 1.64) —

Subtotal (95% CI) 219 282 55.0%  0.58 [0.25, 1.32] -

Total events 25 60

Heterogeneity: Tau’ = 0.45; Chi* = 8.90, df = 3 (P = 0.03); I’ = 66%
Test for overall effect: Z = 1.30 (P = 0.19)

4.3.2 Mild/moderate

Bangladesh Mahmud et al 0 183 3 180 3.2% 0.14 [0.01, 2.70]
Colombia Lopez-Medina et al 0 200 1 198 2.8% 0.33[0.01, 8.05)
Egypt Abd-Elsalam et al 3 82 4 82 9.1% 0.75[0.17, 3.25] .
Egypt Elgazzar Moderate 0 100 4 100 3.2% 0.11 [0.01, 2.04]
India Kirti et al 0 55 4 57  3.3%  0.12][0.01, 2.09]
4 120 11 60 124% 0180006 055! — |
Iran Rezai et al 1 35 0 34 2.8% 2.92[0.12, 69.20]
Iraq Hashim et al 2 70 6 70 8.4% 0.33 [0.07, 1.60] —_—
Subtotal (95% CI) 845 781 45.0% 0.30 [0.15, 0.58] e =
Total events 10 33
Heterogeneity: Tau® = 0.00; Chi® = 5.42,df = 7 (P = 0.61); I’ = 0%
Test for overall effect: Z = 3.57 (P = 0.0004)
Total (95% CI) 1064 1063 100.0% 0.44 [0.25,0.77] -
Total events 35 93
Heterogeneity: Tau® = 0.35; Chi’ = 19.24, df = 11 (P = 0.06); I’ = 43% 0 ;)] 0'1 150 160

Test for overall effect: Z = 2,85 (P = 0.004)
Test for subgroup differences: Chi’ = 1.54, df = 1 (P = 0.21), I’ = 35.1%

Favours Ivermectin Favours Control

Excluded 2 studies
with high RoB

study

severe
Brazil Fonseca
Mexico Gonzalez
Turkey Okumus

Subtotal (I-squared = 0.0%, p=0817)

mild/moderate

Bangladesh Mahmud

Colombia Lopez-Medina

Egypt Abd-Elsalam

L 3

India Kirti
Iran Rezai
Iraq Hashim

Subtotal (I-squared = 0.0%, p = 0.659)

Overall (I-squared = 0.0%, p = 0.694)

NOTE: Weights are from random effects analysis

N

v

RR (95% CI)

1.03 (0.55, 1.93)
0.87 (0.29, 2.64)
0.72 (0.29, 1.83)
0.92 (0.57, 1.46)

0.14 (0.01, 2.75)
0.33 (0.01, 8.09)
0.76 (0.18, 3.29)
0.12 (0.01,2.23)
2.84 (0.12, 67.36)
0.35 (0.07, 1.69)
0.45 (0.19, 1.09)

0.78 (0.52, 1.18)

%

Weight

44.06
13.92
19.79
7777

195
167
793
203
1.70
6.94

2223

100.00

I
.00677

-

148
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Published online 2021 Jun 21
Ivermectin for Prevention and Treatment of COVID-19
Infection: A Systematic Review, Meta-analysis, and Trial
Sequential Analysis to Inform Clinical Guidelines

Andrew Bryant, MSc,'* Theresa A. Lawrie, MBBCh, PhD,?
Therese Dowswell, PhD,” Edmund |. Fordham, PhD,?
Scott Mitchell, MBChB, MRCS,” Sarah R. Hill, PhD," and
Tony C. Tham, MD, FRCP*

Variation of dose, duration and combination

(1) IVM 12mg x 5 days (24 pts) or IVM 12 mg + doxy x 5 days (24 pts)
(2) IVM 6mg-12mg every 84 hrs for 2 wks; vs lopinavir/ritonavir

(3) IVM 0.4mg/kg single dose

(4) IVM up to 24 mg daily for 4 days vs HCQ

(5) IVM 0.2mg/kg x 2-3 days + Doxy 100 mg BID x 10 days

(6) IVM 0.3mg/kg solution for 5 days vs placebo solution

(7) IVM 6mg once + Doxy 100 mg x 5 days

(8) IVM 12mg or 24 mg single dose

(9) IVM 0.4mg/kg x 3 days

(10) IVM 12 mg x 2 days

(11) IVM 0.2mg/kg single dose

(12) IVM up to 24 mg daily for 4 days vs HCQ

(13) IVM 14 mg x 3 days vs HCQ x 5 days or CQ x 5 days

(14) IVM single dose 12mg or 18mg depending on weight

(15) IVM 0.2mg/kg x 2-3 days + Doxy 100 mg BID x 10 days

(16) IVM 0.2mg/kg x 5 days (both arms received HCQ, favipiravir, azithromycin)
(17) IVM 0.2mg/kg to 400 pgm/kg (1 to 3 doses) vs HCQ

Test for overall effect: Z = 2.87 (P = 0.004)

Test for subgroup differences: Chi* = 2.38, df = 2 (P = 0.30), F = 15.9%

Favours ivermectin  Favours control

Ivermectin Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.1.1 Mild to moderate COVID-19
Ahmed 2020 (1) 0 45 0 23 Not estimable
Babalola 2020 (2) 0 42 0 20 Not estimable
Chaccour 2020 (3) 0 12 0 12 Not estimable
Elgazzar 2020 (4) 0 100 4 100 43% 0.11[0.01, 2.04] —
Hashim 2020 (5) 0 48 0 48 Not estimable
Lopez-Medina 2021 (6) 0 275 1 198 3.6% 0.24 [0.01, 5.87)
Mahmud 2020 (7) 0 183 3 180 4.1% 0.14 [0.01, 2.70] —_———1T
Mohan 2021 (8) 0 100 0 52 Not estimable
Petkov 2021 (9) 0 50 0 50 Not estimable
Ravikirti 2021 (10) 0 55 4 57 43% 0.12[0.01, 2.09] - - 1
Rezai 2020 (11) 1 35 0 4 37% 2.92(0.12, 69.20)
Subtotal (95% CI) 945 774 20.0% 0.24 [0.06, 0.94] B
Total events 1 12
Heterogeneity: Tau? = 0.00; Chi® = 3.03, df = 4 (P = 0.55); I’ = 0%
Test for overall effect: Z = 2.05 (P = 0.04)
1.1.2 Severe COVID-19
azzar 2020 (12) 2 100 20 100 11.2% 0.10[0.02, 0.42] —
Fonseca 2021 (13) 12 52 25 115 19.5% 1.06 [0.58, 1.94] -
Gonzalez 2021 (14) 5 36 6 37 14.3% 0.86 [0.29, 2.56) -
Hashim 2020 (15) 0 1 6 22 45% 0.15 [0.01, 2.40] —
Okumus 2021 (16) 6 36 9 30 16.2% 0.56 [0.22, 1.38] -
Subtotal (95% CI) 235 304 65.8% 0.51 [0.22, 1.14) L
Total events 25 66
Heterogeneity: Tau® = 0.48; Chi* = 10,52, df = 4 (P = 0.03); I* = 62%
Test for overall effect: Z = 1.65 (P = 0.10)
: : :3::: moderate and severe COVID-19
(A7) 4 120 11 0 551 ——
Subtotal (95% CI) 120 60 14.2% 0.18 [0.06, 0.55] e
Total events 4 1
Heterogeneity: Not applicable
Test for overall effect: Z = 3.03 (P = 0.002)
Total (95% CI) 1300 1138 100.0% 0.38[0.19, 0.73) E
Total events 30 89
Heterogeneity: Tau® = 0.49; Chi* = 19.78, df = 10 (P = 0.03); I? = 49% 0.002 01 1 10 500



Ahmed 2020
Babalola 2020
Bukhari 2021
Chaccour 2020
Chachar 2020
Chahla 2021
Chowdhury 2020
Elgazzar 2020
Fonseca 2021
Gonzalez 2021
Hashim 2020
Krolewiecki 2020
Lopez-Medina 2021
Mahmud 2020
Mohan 2021
Niaee 2020
Okumus 2021
Petkov 2021
Podder 2020
Raad 2021
Ravikirti 2021
Rezai 2020
Schwartz 2021

Shouman 2020
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Ivermectin Control

Risk Ratio

IV, Random, 95% CI

Risk Ratio
IV, Random, 95% CI

Study or Subgroup Events Total Events Total Weight
1.1.1 Mild to moderate COVID-19

Ahmed 2020 (1) 0 45 0 23

Babalola 2020 (2) 0 42 0 20
Chaccour 2020 (3) 0 12 0 12
Elgazzar 2020 (4) 0 100 4 100 43%
Hashim 2020 (5) 0 48 0 48
Lopez-Medina 2021 (6) 0 275 1 198 3.6%
Mahmud 2020 (7) 0 183 3 180 4.1%
Mohan 2021 (8) 0 100 0 52

Petkov 2021 (9) 0 50 0 50

Ravikirti 2021 (10) 0 55 4 57 43%
Rezai 2020 (11) 1 35 0 34 37%
Subtotal (95% CI) 945 774 20.0%

—

Total events 1 12
Heterogeneity: Tau® = 0.00; Chi? = 3.03, df = 4 (P = 0.55); I = 0%
Test for overall effect: Z = 2,05 (P = 0.04)

1.1.2 Severe COVID-19

Elgazzar 2020 (12) 2 100 20 100 11.2%
Fonseca 2021 (13) 12 52 25 115 195%
Gonzalez 2021 (14) 5 36 6 37 14.3%
Hashim 2020 (15) 0 1" 6 2 45%
Okumus 2021 (16) 6 36 9 30 16.2%
Subtotal (95% CI) 235 304 65.8%
Total events 25 66

Heterogeneity: Tau® = 0.48; Chi* = 10.52, df = 4 (P = 0.03); * = 62%
Test for overall effect: Z = 1,65 (P = 0.10)

1.1.3 Mild, moderate and severe COVID-19

Niaee 2020 (17) 4 120 1 60 14.2%
Subtotal (95% CI) 120 60 14.2%
Total events 4 1

Heterogeneity: Not applicable

Test for overall effect: Z = 3.03 (P = 0.002)

Total (95% CI) 1300 1138 100.0%
Total events 30 89

Heterogeneity: Tau® = 0.49; Chi* = 19.78, df = 10 (P = 0.03); I* = 48%
Test for overall effect: Z = 2,87 (P = 0.004)

Test for subgroup differences: Chi* = 2.38, df = 2 (P = 0.30), F = 15.9%

Not estimable
Not estimable
Not estimable
0.11[0.01, 2.04]
Not estimable
0.24 [0.01, 5.87)
0.14[0.01, 2.70)
Not estimable
Not estimable
0.12[0.01, 2.09]
2.92[0.12, 69.20)
0.24 [0.06, 0.94)

0.10[0.02, 0.42]
1.06 [0.58, 1.94)
0.86 [0.29, 2.56)
0.15[0.01, 2.40)
0.56 [0.22, 1.38]
0.51 [0.22, 1.14]

0.18 [0.06, 0.55)
0.18 [0.06, 0.55]

0.38[0.19, 0.73)

e
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E
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0.002 0.1 1 10
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StudyID
Chaccour 2021

Lopez-Medina 2021
Podder 2020
Ahmed 2021
Chachar 2020
Krolewiecki 2020
Niaee 2020
Ravikirti 2021
Beltran 2021

Karamat 2021

Clinical Infectious Diseases

ACCEPTED MANUSCRIPT

Ivermectin for the treatment of COVID-19: A

systematic review and meta-analysis of randomized

controlled trials @

Yuani M Roman, MD, MPH, Paula Alejandra Burela, BSc, Vinay Pasupuleti, MD, PhD,

Alejandro Piscoya, MD, Jose E Vidal, MD, PhD, Adrian V Hernandez, MD, PhD

Clinical Infectious Diseases, ciab591, https://doi.org/10.1093/cid/ciab591

Published: 28 June 2021  Article history v

b

Experimental Comparator Outcome

VM Placebo PCR positivity at day 7 post treatment

VM Placebo Resolution of symptoms (days)

M dard of care luti d

VM Placebo Timeto virological clearence (days) Someconcerns | Low

VM Standard of care  Asymptomatic at day 7 Someconcerns Low

M Standard of care  Viral load at day 5 Low Low

VM Standard ofcare  Mortality at 45 days Low Low

VM Placebo Negative PCRat day 6 Low I Low

IvM Placebo Hospital discharge Some concerns Low i
VM Standard ofcare  Viral clearence at day 14 Some concerns|

Some concerns

All cause mortality

Ivermectin
Source Events Total
Beltran 2021 5 36
Chaccour 2021 0 12
Lopez-Medina 2021 0 200
Niaee 2020 4 120
Ravikirti 2021 0 57
Random effects model 9 425

Heterogeneity: I° = 16%, t° = 0.0745, p = 0.31

Length of stay

Control

Events Total RR [95%-CI]  Favors IVM Favors Control Weight
6 37 0.86[0.29; 2.56] 41.7%
0 12 1.00[0.02; 46.56] 4.1%
1 198 0.33[0.01; 8.06) - 5.9%
11 60 0.18[0.06; 0.55] —— 412%
4 58 0.11[0.01; 2.06) «—@8—1— 7.1%
22 365 0.37[0.12; 1.13] ~t 100.0%

I T T T 1

002 01 0512 10 50

Risk Ratio (95% Cl)

Ivermectin Control
Source Mean SD Total Mean SD Total MD [95%-CI] Favors IVM Favors Control Weight
Ahmed 2021 9.60 4.7500 24 970 4.0000 24 -0.10[-2.58; 2.38] 14.3%
Beltran 2021 6.75 5.1900 36 525 22200 37 1.50[-0.34;3.34] 26.1%
Niaee 2020 659 24700 116 6.02 40500 49 057 [-0.65;1.79] 59.5%
Random effects model 176 110 0.72 [-0.86; 2.29] : l 100.0%

Heterogeneity: I* = 0%, = 0, p = 0.56

Viral clearance

Ivermectin
Source Events Total
Podder 2020 18 20
Chaccour 2021 0 12
Karamat 2021 20 41
Rawikirti 2021 13 55

Random effects model 51 128
Heterogeneity: /° = 0%, ¢ =0,p = 0.66

T i ]
-10 -5 0 5 10
Mean Difference (95% Cl)

Control
Events Total RR [956%-CI] Favors IVM Favors Control Weight
19 20 095[0.79; 1.13) 816%
0 12 1.00 [0.02; 46.56] T 0.2%
18 45 122[0.76; 1.96] 11.3%
18 57 075[041, 138] —= 6.9%
656 134 0.96[0.79; 1.16] l : i 100.0%

002 01 0512 10 50
Risk Ratio (5% ClI)



Retracted COVID-19 papers

Retracted coronavirus (COVID-

3" frontiers 19) papers

Review of the Emerging Evidence Demonstrating the Efficacy
of Ivermectin in the Prophylaxis and Treatment of COVID-19

Pierre Kory, MD'*. G. Umberto Meduri. MD?*, Jose Iglesias. DO?, Joseph Varon. MD* . Keith
Berkowitz, MD?, Howard Kornfeld, MD® . Eivind Vinjevoll, MD’ | Scott Mitchell, MBChB® , Fred
Wagshul. MD?, Paul E. Marik. MD!?

! Front-Line Covid-19 Critical Care Alliance.

2 Memphis VA Medical Center - Univ. of Tennessee Health Science Center. Memphis, TN.
' Hackensack School of Medicine, Seton Hall, NJ.

* University of Texas Health Science Center. Houston, TX.
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via CDC

Retracted coronavirus (COVID-19) papers — Retraction Watch




lvermectin in COVID-19: Living guidelines with GRADE

RR=0.41 (C195% 0.19 - 0.92)
Based on data from 1079 patients
in 6 studies

All-cause mortality
Within 28 days of
commencing treatment

Ivermectin may decrease

Low death slightly (38 events).

53 per 1000 22 per 1000

Due to serious risk of bias
and serious imprecision

Difference: 31 fewer per 1000
(C1 95% 43 fewer - 4 fewer)

Invasive mechanical

ventilation
End of follow-up

RR=0.75 (Cl 95% 0.23 - 2.43)
Based on data from 497 patients
in 4 studies

Ivermectin may have little
or no difference on
invasive mechanical

ventilation

40 per 1000 30 per 1000 Low

Difference: 10 fewer per 1000

(C| 95% 31 fewer - 57 more) Due to serious imprecision

RR=1.08 (Cl 95% 0.50 - 2.32)
Based on data from 114 patients
in 2 studies

Supplemental oxygen
End of follow-up

Uncertain whether
ivermectin increases or
decreases requirement of
supplemental oxygen

158 per 1000 171 per 1000 Low

Due to serious risk of bias
and serious imprecision

Difference: 13 more per 1000
(CI 95% 79 fewer - 209 more)

Therapeutics and COVID-19: living guideline (who.int): https://www.who.int/publications/i/item/WHO-2019-nCoV-therapeutics-2021.2




lvermectin in COVID-19: Living guidelines with GRADE

Uncertain whether

ICU admission
End of follow-up

RR=0.53 (Cl 95% 0.11 - 2.51)
Based on data from 143 patients
in 2 studies

115 per 1000 61 per 1000

Difference: 54 fewer per 1000
(C195% 102 fewer - 174 more)

ivermectin increases or
decreases admission to
ICU

Low

Due to serious risk of bias

and serious imprecision

Discharge from Hospital
End of follow-up

RR=1.06 (Cl 95% 0.99 - 1.12)
Based on data from 342 patients
in 4 studies

868 per 1000 920 per 1000

Difference: 52 more per 1000
(CI95% 9 fewer - 104 more)

lvermectin may increase
discharge from hospital
slightly

Low

Due to serious risk of bias
and serious imprecision

Clinical Improvement
End of follow-up

RR=1.07 (Cl 95% 0.94 - 1.22)
Based on data from 125 patients
in 1 study

867 per 1000 928 per 1000

Difference: 61 more per1000
(CI95% 52 fewer - 191 more)

Uncertain whether
ivermectin increases
clinical improvement

Low

Due to very serious
imprecision

Therapeutics and COVID-19: living guideline (who.int): https://www.who.int/publications/i/item/WHO-2019-nCoV-therapeutics-2021.2



lvermectin in COVID-19: Living guidelines with GRADE

Viral clearance
7-10 days after treatment

RR=1.30 (Cl 95% 0.89 - 1.91)
Based on data from 332 patients
in 4 studies

Uncertain whether
ivermectin increases or
decreases viral clearance.

539 per 1000 701 per 1000 Very Low
Due to very serious risk of
bias and serious

imprecision

Difference: 162 more per 1000
(CI95% 59 fewer - 490 more)

Clinical recovery
Within 21 days of
commencing treatment

RR=1.04 (Cl 95% 0.94 - 1.15)
Based on data from 398 patients
in 1 study

Uncertain whether
ivermectin increases or
decreases clinical
recovery

788 per 1000 820 per 1000 Low

Difference: 32 more per 1000
(CI 95% 47 fewer - 118 more)

Due to very serious
imprecision

Serious Adverse Events
End of follow-up

RR=1.12 (CI 95% 0.21 - 5.88)
Based on data from 664 patients
in 5 studies

Uncertain whether
ivermectin increases or
decreases serious adverse
events

7 per 1000 8 per 1000 Low

Due to serious risk of bias
and serious imprecision

Difference: 1 more per 1000
(CI 95% 6 fewer - 34 more)

Therapeutics and COVID-19: living guideline (who.int): https://www.who.int/publications/i/item/WHO-2019-nCoV-therapeutics-2021.2




WHO Recommendation on lvermectin

We recommend not to use ivermectin in patients with COVID-19

except in the context of a clinical trial.

e Remark: This recommendation applies to patients with any disease
severity and any duration of symptoms.

e A recommendation to only use a drug in the setting of clinical trials
is appropriate when there is very low certainty evidence and future
research has a large potential for reducing uncertainty about the
effects of the intervention and for doing so at reasonable cost.



On Going Clinical Trial lvermectin
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By Eni Yuwarni - june 24, 2021 @ 26 -0
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/ Unproven Interventions in Clinical Practice \

In the treatment of an individual patient, where proven interventions do not
exist or other known interventions have been ineffective, the physician, after
seeking expert advice, with informed consent from the patient or a legally
authorized representative, may use an unproven intervention if in the
physician’s judgement it offers hope of saving life, re-establishing health or
alleviating suffering,

This intervention should subsequently be made the object of research,
designed to evaluate its safety and efficacy. In all cases, new information must
be recorded and, where appropriate, made publicly available,




Expanded Access (Compassionate Use)

Expanded access is appropriate when all the following

apply:

e Patient has a serious disease or condition, or whose life is
immediately threatened by their disease or condition.

e There is no comparable or satisfactory alternative therapy to
diagnose, monitor, or treat the disease or condition.

e Patient enrollment in a clinical trial is not possible.
e Potential patient benefit justifies the potential risks of treatment.



Take Home Message

lvermectin inhibits the replication of SARS-CoV-2 in-vitro study, but based on current
pharmacokinetic, the higher dose is need to reach similar concentration in the blood

Meta analysis has been done; the uncertainty due to high risk of bias study is high.

Living guideline base on meta-analysis and GRADE recommendation showed there are low

ana very low evidences tor effectiveness ot ivermectin in COVID-

We recommend not to use ivermectin in patients with COVID-19 except in the context of a
clinical trial

The compassionate use to use unproven intervention should be based on risk-benefit,
clinical judgment, informed consent and subsequently object of research
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