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Reviewing studies

Individual Studies Meta-Analysis
e Who was included e How were the studies
identified

* How were patients

a”.OEatid to trﬁatmer;t » Were treatments
andom vs. Non-random comparable

* Confounding factors

* Do the results match the * Did they define outcomes
methods the same way

* Look for cherrypicking

e Patient groups comparable
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* What: anti-parasitic (strongyloides, scabies)

* In vitro: antiviral (dengue, SARS-CoV2)

—at concentrations >50-fold the anti-parasitic effect

* Pros: Older drug, available, S

https://academic.oup.com/cid/advance-

article/doi/10.1093/cid/ciab591/6310839 ‘ ﬂ“




New (old) data on Ivermectin
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New (old) data on Ivermectin

N =24 RCTs with 3328 participants

8

Published
studies

|

|
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) LY g

6

Unpublished
results

* Primary Outcome: All-cause mortality from
randomization to end of follow-up

* Excluding pts hospitalized within 12h of randomization
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Mortality: 35/1064 (3%) vs. 93/1063 (8.7%)

Figure 1G

1G) Ilvermectin 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

razil Fonseca et al 12 53 25 118 18 4% 1041057 1.91] -
Egypt Elgazzar Severe 2 100 20 100 9.4% 0.10[0.02, 0.42] T IR PR RTINIT ]
Mexico Gonzalez et al 5 36 b 37 12.5% 0.86 [0.29, 2.56] e
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] v
Colombia Lopez-Medina et al 0 200 1 198 2.8% 0.33 [0.01, 8.05]
Equnt Abd_Flealam ot ol 3 g2 4 22 Q 1% 0750017 3251 ——

[ Egypt Elgazzar Moderate 0 100 4 100 3.2% 0.11[0.01, 2.04]) l
India Kirti et al 0 55 4 57 3.3% 0.12 [0.01, 2.09]
Iran Niaee et al 4 120 11 60 12.4% 0.18 [0.06, 0.55] INETT: - DITEE
Iran Rezai et al 1 35 0 34 2.8% 2.92 [0.12, 69.20]
Irag Hashim et al 2 70 6 70 8.4% 0.33 [0.07, 1.60] e s,
Subtotal (95% CI) 845 781 45.0% 0.30 [0.15, 0.58] i
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] e
Total events 35 93
Heterogeneity: Tau? = 0.35; Chi* = 19.24, df = 11 (P = 0.06); I’ = 43% t \ t ¥
Test fo(r) overzll effect: Z = 2.85 (P = 0.004) el - y o e
, i Favours Ivermectin Favours Control

Test for subgroup differences: Chi‘ = 1,54, df = 1 (P = 0.21), I = 35.1%
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https://www.theguardian.com/science/2021/jul/16/huge-study-supporting-ivermectin-as-covid-treatment-withdrawn-over-ethical<concerns




Study Design and Limitations

e 9/24 studies rated as low-risk of bias

* 10/24 placebo-controlled

e Range of doses (0.1 mg/kg - 24 mg) for 1 dose — 1 week
* 3 studies used doxycycline + ivermectin

Perhaps most puzzling is the degree and extent of benefit
identified — across disease stages, dosing regimens, and
viral and clinical outcomes- which strains belief,
particularly for a disease that has been characterized by
narrow therapeutic window for most other interventions.

Siedner MJ. OFID &“
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-Included RCTs reporting 256 citations found plus 9

benefit or harm outcomes pre-prints identified

for treatment of COVID-19 published until 3/2021
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IVM for ppx 12 full text articles
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Primary outcome: all-cause
mortality, length of

hospital stay and AE &ﬂ
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Visual summary of recommendation

9, .
1% Population

This recommendation applies only Disease severity
Patients with Absence of signs Sp0,<90% Requires life
of severe or on reom air sustaining treatment
confirmed . !
. critical disease . -
covid-19 Respiratory rate Acute respiratory
>30in adults distress syndrome
Raised respiratoryo Sepsis
rate in children
Septic shock
Signs of severe
respiratery distress

S8[® Interventions

IL-6 receptor blockers O
Interleukin-6 receptor blockers Recommendation in favour (strong)

O

Recommendation against (except in clinical trials)

©

roxychloroquine
Hydroxychloroq Recommendation against (strong)

Remdesivir
Recommendation against (weak)

Recommendation Recommendation in favour (strong) ﬁ

against (weak)
https://www.bmj.com/content/370/bmj.m3379

Corticosteroids




Data and Decision making
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HCQ is still
being

studied!?!

June 2021
https://www.nature.com/articles/d4
1586-021-01246-x

TOO MANY TRIALS?

Studies assessing drugs against COVID-19 included 250 trials of
hydroxychloroquine — a duplication that researchers say
represents wasted effort.

- Hydroxychloroguine = |vermectin Lopinavir+ritonavir
Convalescent- == Favipiravir Tocilizumab
plasma treatment
250

200

50

Number of trials (cumulative)

Feb  Apr Jun Aug  Oct Jan  Mar

2020» L 2021»
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Lack of

SMALL SAMPLES

In one database of COVID-19 trials, 40% stated that they were
enrolling fewer than 100 patients — a sample size that is generally
too small to be useful.

quality
data

400

200

Number of trials

100

0 1t 1t 10t 10 1t 10
Number of participants

June 2021 -
https://Www.nature.com/articles/d41586-021-
01246-x




m ‘ COVID-19 Treatment Guidelines
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Coronavirus Disease 2019 (COVID 19)
Treatment Guidelines ;

VIEW GUIDELINES

IDSA Guidelines on the Treatment
and Management of Patients with

Credible COVID-19

Published by IDSA on 4/11/2020. Last updated, 4/14/2021

Resource thebmj covid-19  Research~ Education~  News & Views v
S

peer reviewed

free access Practice » Rapid Recommendations

A living WHO guideline on drugs for covid-19

BMJ 2020 ;370 doi https://doi.org/10.1136/bmj.m3379 (Published 04 September 2
Cite this as: BM/ 2020;370:m3379
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Remdesivir Versus Standard-of-Care for Severe Coronavirus
Disease 2019 Infection: An Analysis of 28-Day Mortality

Study Design

Phase 3, randomized, open-label

study comparing Remdesivir 5 vs
10 days

- used previously published data

Propensity score matching to
compare populations

Outcome: 14 day clinical recovery
and 28 day mortality

https://doi.org/10.1093/ofid/ofab278

Outcome

B

all-cause mortality
b
|

- <

Day 28

Limitations

-comparing prospective and retrospective data
open-label treatment

- unproven treatments used &“

-time period before steroids used
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Original Investigation | Infectious Diseases
Association of Remdesivir Treatment With Survival and Length of Hospital Stay
Among US Veterans Hospitalized With COVID-19

Michael E. Ohl, MD. MSPH:; Donald R. Miller, ScD: Brian C. Lund, PharmD: Takaaki Kobayashi. MD: Kelly Richardson Miell. PhD: Brice F. Beck. MA; Bruce Alexander. PharmD:
Kristina Crothers, MD; Mary S. Vaughan Sarrazin, PhD

H . Figure 2. Kaplan-Meier Survival Curves for Remdesivir Recipients and Control Individuals
St u d y d esl g n: inthe Propensity Score-Matched Cohort

retrospective cohort study used
data from the Veterans Health
Administration

Propensity scoring to match

Outcomes: Time to death within 30 -

days of Remdesivir treatment |
n - 5 89 8 ; k U SIr'm sméf -_\ru-_\en;tsy score nijltchmg. d25 ?
2374 Remdesivir vs 3524 no Datwndss 1z NG N 1w me o

Remdesivir

Time period: 5/1/20 to Limitations:
10/8/20 - observational

-Not all patients had matching cohort

- missing data of symptom onset and D
I

doi:10.1001/jamanetworkopen.2021.14741  ,nount supplemental 02
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Abstract

Supplementary data

Study Design: ) N BroOreseion sosie by = 1 800
Retrospective cohort § e -
of patients hospitalized in Hong of e
Kong 8
Propensity matching 1 |

Vs Lroow " |
Objectives: time to clinical " ® s & =
improvement, hospital R S S T
discharge, in-hospital death
n=352 Remdesivir Limitations:

- moderate COVID-19 disease
-heterogeneity amongst population

n=1,347 control
Time period: 1/21/20to 1/31/21

https://doi.org/10.1093/cid/ciab631 &n



https://doi.org/10.1093/cid/ciab631

Do remdesivir and hydroxychloroquine affect outcomes of patients
hospitalized with COVID-197

Usual care

185 patients No significant differences in:
hospitalized with COVID-19

23 hospitals in Norway Mortality

28 March—4 October 2020
Randomized [ Remdesivir Oropharyngeal clearance of

virus
Degree of respiratory failure

: Inflammatory parameters
Hydoxychloroquine
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Should this new data change my

practice?

V All retrospective studies

|||. Most studies conducted in 2020

E | still rely on the original Randomized, placebo
S controlled study

£



Therapeutic Management of Hospitalized
Adults With COVID-19

Last Updated: July 8, 2021

Figure 2. Therapeutic Management of Hospitalized Adults With COVID-19
Based on Disease Severity

DISEASE SEVERITY PANEL'S RECOMMENDATIONS
The Parel recommends against the use of dexamethasone (Alla) o
st Daoe et other corticosteroids (AIN) *
Require Supplemental Oxygen There is insufficient evidence Lo recommend ether for or against the

routine use of remdesivie, For patients who are af high risk of desase
progression, the use of remdesivir may be appropriate

Use ane of the following options:

* Remdesivir'* (e.g., for patients who require mnimal supplamental
oxygen) (Bila)

* Dexamethasone” plus remdesivir™” (8.g., for patients who require
increasing amounts of supplemantal oxygen) {BIN)

* Dexamethasone’ (when combination therapy with remdas vir
camnot be used or is not available) (BI)

Use one of the following options: }
* Dexamethasons’ (Al)
Hospitakized and Requires + Dexamethasone” plus remdesivir'* (BIIl)
Oxygen Delivery Through a
High-Flow Device or Noninvasive For patients who were recently hospitalized® with rapidly increasing
Ventilation oxygen needs and systemic inflammation:

* Add either baricitinib'® [Blla) or tocilizumab’" (Blla) to one of the
two options above

For most patients:
Hospitalized and Requires IMV * Dexamethasone™' (Al)
or ECMO For patients who are within 24 hours of admission to the ICU:
* Dexamethasone’ phus tocilizumab’” (Blla)
Rating of Recommendations: A « Strong; B « Moderate, C » Optional
Rating of Evidence: | = One ar more mandomized nals wilhout major imitations; la = Other rendomized trials or subgroup analyses of
randomized trigs; b = Nonrandomized Irigks or observational cohort studies; |1l = Expert opinion
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Randomized controlled trial
IV Remdesivir x 10 days, any
hospitalized pt with COVID-19

The primary outcome was the time
to recovery, defined by either
discharge from the hospital or
hospitalization for infection-control
purposes only.

Majority of patients included were
on supplemental oxygen

DOI: 10.1056/NEJM0a2007764
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WHO does not endorse IV Remdesivir

Figure S1. Effects on in-hospital mortality of (a) remdesivir, Figure S2. Subdivision by ventilation at randomization of the apparent effects of
remdesivir on the probability of death in hospital from any cause

(a) Remdesivir vs its control 1279, control
19 12.5% Remdesivir Ventilated
9 43.0% Remdesivir
0
2 9 401 37.8% Control
T E 325 Age-stratified rate ratio,
< £ 1.20 (95% C1 0.89-1.64)
g 8 £ 30
= £ 28.3
& S 2
2 &
Y 9 Not ventilated
= Stratified rate ratio, 0.95 (95% Cl 0.81-1.11) 'E 10.6% Control
p=0.50 by log-rank test £ 104 80 9.4% Remdesivir
70 Rateratio, 0.86 (95% C10.72-1.04)
0 T T 1 T 0 T T T T
0 7 14 21 28 Days ) 07 142 28 Days

* No diff in survival, irrespective of

Mﬁikbil?&bl‘%pstat Kl®plementary online material for. (n.d.).
https://doi.org/10.1056/NEJMo0a2023184 L/T:Lﬂ



https://doi.org/10.1056/NEJMoa2023184

Remdesivir for SEVERE disease

IDSA:

In hospitalized patients with severe COVID-19, the IDSA
panel suggests remdesivir over no antiviral treatment.
(Conditional recommendation, Moderate certainty of
evidence)

NIH:

* the Panel recommends the combination of dexamethasone
plus remdesivir as a treatment option for patients in this
group (e.g., those who require increasing amounts of
supplemental oxygen) (BIIl).

WHO:
SMW |ﬁ ~ i i i / -2 58 Adel i AcAE IR E 20 ahageimept A .
-DEnetrecaimend forany patie A rtamt@

evrd :@YEEmj.com/content/370/bmj.m3379



https://www.idsociety.org/practice-guideline/covid-19-guideline-treatment-and-management/
https://www.covid19treatmentguidelines.nih.gov/therapeutic-management/

lvermectin: no effect!

@) savaNetwork
QUES'"ON What is the effect of ivermectin nn dAnratinn nf cumntamc in adultc with mild FOVIN.10?
CON;LUSION ThfIS randomized trial fodund tl Figure 2. Time to Resolution of Symptoms in the Primary Analysis Population
a 5-day course of ivermectin compared wit
0.9+
POPULATION ' INTER\ 0.8
—
N\ S 0.7
231 Women ‘Ll\ E . —
° Ivermectin
167 Men $ 061 _,—'_'—
=
S
o 4
Adult patients with mild 3 03 4,—';;0
COVID-19 and symptoms s —
for 7 days or fewer lvern g 04 —
Oraliv = -
300 pe¢ = 0.3 =
i : erda =
Median age: 37 years p E —]
S 0.2- —
LOCATIONS i
PRIMAI 01 |
1 — Hazard ratio, 1.07 (95% Cl, 0.87-1.32); P=.53
Site in Cali, 0 1 2 3 4 5 8 11 15 21
Colombia Days since randomization
No. at risk
Lopez-Medina E, Ldpez P, Hurtado IC, et al. Effect of Ivermectin 200 195 186 169 158 127 96 75 37
JAMA. Published online March 4, 2021. doi:10.1001 Placebo 196 196 186 179 160 127 106 77 M
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IDSA and FDA wei

Overview of IDSA COVID-19 Treatment Guidelines
Version 4.1.0 — March 5, 2021

hin

Setting and severity of iliness

Ambulatory care: mild-to-
moderate disease

Hospitalized: mild-to-moderate
disease without need for suppl.
oxygen

Hospitalized: severe but non-
critical disease (sp0: <94% on
room air)

Hospitalized: critical disease
(e.g.. in ICU needing MV, or
septic shock, ECMO)

17-
18

Ivermectin

Suggests against use except in
a clinical trial

@000

NA

Suggests against use except in
a clinical trial

@000

MNA

Why You Should Not Use Ivermectin to Treat or
Prevent COVID-19
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COVID-19. We've been living with it for what sometimes seems like forever. Given the
number of deaths that have occurred from the disease, it’s perhaps not surprising that
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