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Backgroundo this rapid review

Recently a group of expert critical care physicians, called the Front Line-C®¢Hdical
Care Alliance (FLCCC), reviewed the evidendd®effects of ivermectin on SARSo\2
virus and COVHDI infections' Theyconcludel that the evidence on ivermectin
GRSY2YAGNF GS& I &id NPy 3 and keEoyhindndd#hat iverriestiNgs LIS dzii A C
adopted globally and systematically for the prophylaxis and treatment of GO8AD
Ivermectinis an antiparasitic medicationvidely usedn low- and middleincome countries
to treat parasiticworm infectionsin adults and childre Having been usetbr decades for
this purpose, iis consideredextremely safe and effectivé and has an increasing list of
indications due to itantivird and antiinflammatory properties.Oni K S 2 NloHeDLast
of Essential Medicirsgt is retained m the form ofa 3mg tablet® Forparasitic infectionsn
adults ivermectiniscommonlyadministeredasa singlel2 mgoral dose(0.2mg/kg)

The FLCQO@viewsummarizathe findings of27 studiesevaluating ivermectin for

prophylaxisand treatment of COVIBL9 infection however,it doesnot includemeta
analysedgor the majority of outcomesThe FLCQtascalled upon national and international
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health care agencies to devote the necessary resources to checking and confirming this
groundbreaking evidence.

Giventhe urgeng of the situation | undertookthis rapid systematiaeviewand meta

analysiof studies included in the FLCCC pagert@l t ARIF GS GKS. C[/ /] Q&

Target audience
This report is aimeg@rimarily at health professionals and policymakers
Methodology

Study selection data extraction and outcomeneasures

| downloadedthe availabletexts ofthe 27 studiesincluded inthe FLCC&ummary tables"

From thislist, | included randomized controlled trials (RCTs) aodtrolledobservational
studies(OCTs)excludng casecontrol studies and case series due to their higher risk of bias.
| extracted data on the characteristics of the studies, risk of bias and impoi@niBE1L9

health outcomes(see Box 1), whichcbmpiled with reference tohe FLCC€viewtables

Rsk ofstudybiaswas assessedsingthe Cochrane Handbook for Systematic Reviews of
Interventions and the ROBIN$ools for RCTs and OCTespectively’’

Box 1.COVIB19 outcome measures

A: lvermectin treatment versus control
1. Death(primaryoutcome)
Condition improvement, as measured by the study authors
Condition deterioration, as measured by the study authors
Recovery time, in days
Length of hospital stay, in days
Admission to hospital (for outpatient treatment)
Admission to ICU or requig ventilation
Serious adverse events

© N OA WD

B. lvermectin prophylaxis versus control
1. COVIBEL9infection, defined as a positive COMIB test with or without
symptoms(primary outcome)
2. Serious adverse events
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Data analysisand evidencequality assessment

| used Revew Manager (RevMangoftware version 5.4or meta-analysis For dichotomous
outcomes(most outcomes)l calculated the effect size as a risk ratio (RR) with its 95%
confidence intervalsds), for continuous outcomesi.e. recovery time and lengthf o
hospital stay, | calculatedhe mean difference (MD) between treatment groups with 95%
Cls.lused the random effects model for all meamalysedecausd anticipated that there
would be clinical heterogeneity in thgarticipant characteristigsontrd interventionsand
the ivermectindose, frequencyand accompanying medicindsubgrouped studies
according to the severity of COVID in the sampleFor the primary outcomédeaths) |
performed two analysegine with only RCT data, the other with bd®CT an®©CTdata. For
all other outcomes | used both RCT and OCT ldetause there was generally less RCT data
for these outcomes

Statistical heterogeneity was assesd$®avisual inspection of forest plogsd byuse ofthe
? statistic’ and | definedsubstantialstatisticalheterogeneityas fx  c. here
heterogeneity was found,conducted sensitivity analysis by excludstgdiesassessed as
having ahigh risk of biagrom the analysisl graded the evidenc&om metaanalysisased
on a set of emblished criteriastudy design limitations, inconsistency, imprecision,
indirectness and publication bias$ingthe GRADEpproachto judgingthe quality
(certainty) of theevidence'® Data extraction, including risk of bias decisiomsd grading
were checkedby a colleague at the Evidenbased Medicine Consultancy Ltd (see
acknowledgements).

Review finding
Description of studies

Fiteen study reports were included, nired RCTs andx of OCTs. One RCT (Elgazzar 2020)
reported findings of a propylaxis study and a treatment study within the same paper and
these were regarded as separate studies. Similarly, one OCT (Carvallo 2020) reported
findings of a pilot study and a further multicentre study and these were treated separately.
Eleven studies we excludedwith reasons (see supplementary fil&jveof the included
studiesinvolving2045participantswere of COVIBL9 prophylaxisamong health care

workers and patient contactshe remainingl2 involving1835 participantswere of COVID

19 treatment Studysamplesizes ranged from 24 to 1195 participants atadieswere
conducted inArgentina (2)Bangladeshq), Egypt (3)ndia(1), Iran(2), Pakistan (1) Spain

(1), and the USAL) (Table 1)Fifteenstudieswere atlow or moderaterisk of biasand two
studieswere at high risk of biaskight were registered on clinical trial registriegsh
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appearedo be selffunded, undertaken by clinicians working in the figidt by dedicated

researchteams. There were no apparent conflicts of interest.

Table 1. Included study characteristics

Study ID Country Design | Sample | Ivermectin dose and | Risk of bias
(refs 1227) size frequency*
COVIDB19 treatment studies
Ahmed Bangladesh RCT 72 12mg x1 or x5 (3 Low
2020 armsy
Cepelowicz | USA OCT 280 0.2mg/kg x 1 or 2 Low
Rajter 2020
Chaccour | Spain RCT 24 0.4mg/kg x 1 Low
2020
Chachar Pakistan | RCT 50 12mg at 0, 12, and 24 Moderate
2020 hours
Chowdhury | Bangladesh RCT 116 0.2mg/kg x* Moderate
2020
Elgazzar Egypt RCT 200 0.4mg/kg daily x4 Moderate
2020a
Mahmud Bangladesh RCT 363 12mg x Low
2020
Podder Bangladesh RCT 62 0.2mg/kg x1 High
2020
Hashim Iran RCT 140 0.2mg/kg x days Moderate
2020 Some had a"8dose a
week later
Khan 2020 | Bangladesh OCT 248 12mg x1 Moderate
Niaee 2020 | Iran RCT 180 0.2mg/kg x1L and Low
others (6 arms)
Spoorthi India OCT 100 0.2mg/kg x Moderate
2020
COVIBR19 prophylaxis studies
Alam 2020 | Bangladesh OCT 118 12mg tab monthly x4| Low
Carvallo Argentina | OCT 229 1 drop of 0.6mg/ml | Moderate
2020 pilot solution x5 daily
Carvdbo Argentina | OCT 1195 12mg tab weekly High
2020
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Elgazzar Egypt RCT 200 0.4mg/kg, weekly x 2| Moderate
202
Shouman | Egypt RCT 303 2 doses 72 hours Moderate
2020 apart-15mg tab for

60-80kg

OCT, observational controlled tri&CT, randomised contred trial

* Also administeredioxycycline.

Note: 0.2 mg/kg is equivalent to giving 12 mg and 0.4 m¥lagjuivalent to giving 24 mg
for a 60 kg person

Study participant characteristics

The mean age of stugyarticipans wasbetween 30 and 4@earsold for six studies, 40 and
50 years old for four studieand50 to 60 years old fdive studies two studies reported a
median age of participants of 26 and 35 years old, respectively; one study did not report
participant age.

People with cemorbidities(e.g. diabetes mellitus, hypertension, cardiovascular disease
asthma, obesityyvere excluded from three studiemdwere included in eighstudiesin
which theyoccurred at a cumulative frequencanging from 28% to the vast majority of
participants comorbiditieswere not reported insevenstudies Four studies reportethe
proportion of smolers, which ranged from 13% to 30%.most studiegpregnant and
lactating womenwere excluded from participation, and several studies excluded people
with chronic lver or kidney disease.
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Comparison 1: lvermectin treatment versus control

Analysisl.l: Death

Moderate certainty evidence indicates thatermectinprobablyreduces deaths bgn
average83% (95% CI65% t092%)comparedwith no ivermectin treatmen{5RCTs, 1107
participants; RR.17, 95% 8to 0.35; risk of death 4% versus 8%among participantsn

this analysi3.

Forest plot1.1.a. RCTs only

Ivermectin Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.1.1 Mild to moderate COVID-19
Chaccour 2020 (1) 0 12 0 12 Not estimable
Elgazzar 2020 (2) 0 100 4 100 5.9% 0.11[0.01, 2.04] +
Hashim 2020 (3) 0 48 0 48 Not estimable
Mahmud 2020 (4) 0 183 3 180 5.7% 0.14 [0.01, 2.70] +
Subtotal (95% CI) 343 340 11.6% 0.12 [0.02, 0.99] ——e—
Total events 0 7

Heterogeneity: Tau? = 0.00; Chi* = 0.01, df = 1 (P = 0.91); I* = 0%
Test for overall effect: Z = 1.97 (P = 0.05)

1.1.2 Severe COVID-19

Elgazzar 2020 2 100 20 100 24.6% 0.10 [0.02, 0.42] —_—
Hashim 2020 (5) 2 22 6 22 22.6% 0.33[0.08, 1.47] —
Subtotal (95% CI) 122 122 47.2% 0.18 [0.05, 0.60] el
Total events 4 26

Heterogeneity: Tau® = 0.21; Chi* = 1.39,df = 1 (P = 0.24); I* = 28%
Test for overall effect: Z = 2.78 (P = 0.006)

1.1.3 Mild, moderate and severe COVID-19

Niaee 2020 (6) 4 120 11 60 41.2% 0.18 [0.06, 0.55] —a—
Subtotal (95% CI) 120 60 41.2% 0.18 [0.06, 0.55] —all—
Total events 4 11
Heterogeneity: Not applicable
Test for overall effect: Z = 3.03 (P = 0.002)
Total (95% CI) 585 522 100.0% 0.17 [0.08, 0.35] B
Total events 8 44
el 2 _ . 2 _ _ - 2 = I t t |
Heterogeneity: Tau® = 0.00; Chi* = 1.49, df = 4 (P = 0.83); I = 0% 0.01 o1 10 100

Test for overall effect: Z = 4.87 (P < 0.00001)

Test for subgroup differences: Chi? = 0.11, df = 2 (P = 0.95), I = 0%

Footnotes

(1) IVM 0.4mg/kg single dose

(2) IVM up to 24 mg daily for 4 days. Control group received hydroxychloroquine

(3) IVM 200pgm/kg + Doxy 100 mg BID x 10 days

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

(5) IVM 200pgm/kg x 2 + Doxy 100 mg BID x 10 days

(6) IVM 200pgm/kg to 400 pgm/kg (1 to 3 doses). Compared with hydroxychloroquine

Favours ivermectin Favours control

A second analysisvhich include®RCTs an@CTs can be fouraklow. Findings from trs
analysisvhich included nine studieand 1735 participantsre consistent witlthe above
analysisand suggesa probable reduction ieaths ofabout69% on averagfRR 0.31, 95%
Cl1 0.16 to 0.61; risk of death was 3.9% vs 9,&%tightly more modeseffect estimatethan
the analysisbovethat includes RCTs only
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Forest plot 1.1.b. RCTs and OCTs
Ivermectin Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.9.1 Mild to moderate COVID-19
Cepelowicz-Rajter 2020 (1) 7 124 6 81 16.9% 0.76 [0.27, 2.19] I
Chaccour 2020 (2) 0 12 0 12 Not estimable
Elgazzar 2020 (3) 2 200 24 200 12.5% 0.08 [0.02, 0.35] S —
Hashim 2020 (4) 0 48 0 48 Not estimable
Khan 2020 (5) 1 115 9 133 7.7% 0.13 [0.02, 1.00] —
Mahmud 2020 (6) 0 183 3 180 4.3% 0.14 [0.01, 2.70] +
Spoorthi 2020 (7) 1 50 0 50 3.8% 3.00[0.13, 71.92]
Subtotal (95% CI) 732 704  45.3% 0.29 [0.08, 1.06] i
Total events 11 42
Heterogeneity: Tau? = 1.18; Chi? = 9.58, df = 4 (P = 0.05); I = 58%
Test for overall effect: Z = 1.87 (P = 0.06)
1.9.2 Severe COVID-19
Cepelowicz-Rajter 2020 (8) 19 49 21 26 26.6% 0.48[0.32, 0.72] .
Hashim 2020 (9) 2 22 6 22 11.9% 0.33 [0.08, 1.47] R
Subtotal (95% CI) 71 48 38.5% 0.47 [0.32, 0.69] ’
Total events 21 27
Heterogeneity: Tau? = 0.00; Chi®> = 0.24, df = 1 (P = 0.62); I = 0%
Test for overall effect: Z = 3.86 (P = 0.0001)
1.9.3 Mild, moderate and severe COVID-19 reported together
Niaee 2020 (10) 4 120 11 60 16.3% 0.18 [0.06, 0.55] —_—
Subtotal (95% CI) 120 60 16.3% 0.18 [0.06, 0.55] i
Total events 4 11
Heterogeneity: Not applicable
Test for overall effect: Z = 3.03 (P = 0.002)
Total (95% CI) 923 812 100.0% 0.31 [0.16, 0.61] -
Total events 36 80
i . 2 _ . 12 o — _ 12 k 4 it |
Heterogeneity: Tau® = 0.39; Chi‘ = 14.52, df = 7 (P = 0.04); I = 52% o1 01 10 100

Test for overall effect: Z = 3.42 (P = 0.0006)

Test for subgroup differences: Chi® = 2.84, df = 2 (P = 0.24), I’ = 29.6%

Footnotes
(1) IVM 0.2mg/kg one or two doses
(2) IVm 0.4mg/kg single dose

(3) IVM up to 24 mg daily for 4 days. Control group received hydroxychloroquine

(4) IVM 200ugm/kg + Doxy 100 mg BID x 10 days
(5) IVM 12 mg single dose

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

(7) IVM 200pgm/kg + Doxy 100 mg BID x 7 days
(8) IVM 0.2mg/kg one or two doses

(9) IVM 200ugm/kg + Doxy 100 mg BID x 10 days

(10) IVM 200pgm/kg to 400 pgm/kg (1 to 3 doses). Compared with hydroxychloroquine

V1.2 &' January 221

Favours ivermectin Favours control



The
Evidence-Based
Medicine
Consultancy
Ltd

Analysisl.2: Improvement

501 FT2N WYAf RMH® Y RENEMES Nabded NP dzLJa ¢ SNB
for this outcomebecausehe statisticd testfor subgroup differencemdicates that the

effect size is not the same for these subgrougederate certainty evidence suggests that
ivermectinprobablyincreases the likelihood gfeople with mild to moderate CO\AUT®
improvingby about34% @2%to 48%)(5 studies,743participants; RR 34, 95% CI 22 to

1.48; evidence certainty downgraded for study design limitatjos@mmpared with no

ivermectin treatment

For those with severe COVID infection, dbw certainty evidencauggests that it may
increase the likelihood of imprewmentby a greater extenthan for mild to moderate
infections(1 study, 200 participants, RR 1.88, 95% CI 1.54 t9. Z.B&evidencewas
downgraded to low certainty because stidydesignlimitations andbecause it wasetived
from a sngle snall gudy.

Forest plotl.2.

Ivermectin Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.2.1 Mild to moderate COVID-19
Ahmed 2020 (1) 14 23 4 11 1.3% 1.67[0.72, 3.91] I
Ahmed 2020 (2) 17 22 5 12 1.9% 1.85 [0.91, 3.76] 7]
Chaccar 2020 (3) 16 25 15 25 5.0% 1.07 [0.69, 1.65] R —
Mahmud 2020 (4) 111 183 80 180 23.5% 1.36 [1.12, 1.67] .
Elgazzar 2020 (5) 99 100 74 100 68.2% 1.34[1.19, 1.51] L
Subtotal (95% CI) 353 328 100.0% 1.34 [1.22, 1.48] 7
Total events 257 178

Heterogeneity: Tau? = 0.00; Chi? = 2.22, df = 4 (P = 0.70); I = 0%
Test for overall effect: Z = 5.91 (P < 0.00001)

1.2.2 Severe COVID-19

Elgazzar 2020 (6) 94 100 50 100 100.0% 1.88 [1.54, 2.30]
Subtotal (95% CI) 100 100 100.0% 1.88 [1.54, 2.30]
Total events 94 50

Heterogeneity: Not applicable
Test for overall effect: Z = 6.12 (P < 0.00001)

0.1 032 0.5 2 5 10

. . Favours control Favours ivermectin
Test for subgroup differences: Chi’* = 8.70, df = 1 (P = 0.003), I* = 88.5%

Footnotes

(1) IVM 12mg daily x 5 days

(2) IVM 12mg s+ doxy 200mg stat then 100 mg BD x 4 days

(3)IVM 12 mg at 0, 12, and 24 hours

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

(5) IVM up to 24 mg daily for 4 days. Control group received hydroxychloroquine
(6) IVM up to 24 mg daily for 4 days. Control group received hydroxychloroquine

Note: Ahmed 2020 is a&@8m study, therefore the control group has been split between its two study comparisons in this analysis.
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Analysisl.3: Deterioration

Moderate certainty evidenceuggestshat ivermectin probably reduces the risk of a
persoQd O2 Y RA (A 2by ebduSEVS(SEK L N2BY% th Y18pared with no
ivermectin treatment (5 studies, 1175 participants; RR 0.47, 95% CI1 0.29 to 0.77)

Forest plotl1.3.
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