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Casos Clinicos 1

" Paciente indice : Anestesiologo , nucleo Familiar 5

" Toma IVM prophylactica , 6 meses

" Desarolla Pneumonitis 25 %, sigue con asa + lvm dia y colchina
=" No ocupa hospitalizacion

" 4 miembros de familia, en IVM PCR negative x 2, incluyendo abuelo
de 89 anos



Caso clinic 2

* Paciente viaja a EEUU

* Hija es Residente de Medicina

* Hija se enferma junto a un gran grupo de residents

Al visitar a sus padres no sabe tiene Covid 19

* Desarrolla sintomas . + pcr

* Papas no solo no desarrolan enfermendad si no que PCR negative



Prophylaxis : types

* Post exposure prohylaxis
* Pre exposure prophylaxis ( PReP )
* Prophylaxis



Basic Principles

Toxicity

Inefficiency



II lvermectin

e Bioavalilibility is increased 100% with post
prandial

* Plasma concentrations decrease with orange
juice
* Increase with the ingestion of beer

e Distribution is widely throughout the body

* Highest concentration is in adipose tissue and
liver

* Highly lipophilic
* Metabolized by cytochrome CYP3A4

* Drug overdose can lead to CNS toxicity that is
reversable with withdraw of medication
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Lymphatic filariasis Human health goals : Onchocerciasis

(River blindness)
¥ Caused by parasitic worms of the species, ® Caused by filarial worms, transmitted by Simulium black flies

Wuchereria bancrofti (90%) & Brugia malayi (10%), ® Females release millions of immature worms; migrate to skin
transmitted by various species of mosquitoes & eyes - skin disease, unbearable itching & blindness.

® People at risk 120 million
*® People infected
18 million
. %4 ° Blinded/ disabled 770,000
+ People at risk > 1.3 billion . y 1 ° Disease burden (DALY) 1.1 million
® Countries affected 36

Infection causes filarial fever,
elephantiasis, male genital damage &
severe social stigma

* People infected 120 million O Nssata dEEsRialabE

« Countries affected 83 . 5 (data~1987)

(data ~2000)

(Source: UNDP/World Bank/WHO Special Programme for
Research & Training in Tropical Diseases (TDR))
(Source: Global Alliance to Eliminate Lymphatic Filariasis (GAELF), 2010)

17 - - 12

Tratamiento para la
Oncocercisis, filariasis
linfatica( Tomado de S
Omura)




Ivermectin: the beginning

Wesleyan University
USA (1972)
BN NEWS
A
N - it

ACS
President

Max Tishler

Satoshi Omura || Max Tishler (1906-1989)

lvermectina (tomado de
la conferencia de
Premio Nobel del Prof
S Omura)

The avermectin producing strain

Streptomyces avermectinius (S. avermitilis)
( white bar: 1/m)



https://www.nobelprize.org/uploads/2018/06/omura-lecture-sli

The first step of our research

The Nobel Prize i \ - Medicine 2015 was
d, one half jointly Campbell and

Youyou "for her disco
the gainst Malari

Premio Nobel de
Medicina 2015

*3 billones de dosis a
nivel mundial
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€9 MERCK

— the COVID-19 Pandemic

February 4, 2021 11:45 am EST

KENILWORTH, N.J., Feb. 4, 2021 - Merck (NYSE: MRK), known as MSD outside the United States
and Canada, today affirmed its position regarding use of ivermectin during the COVID-19 pandemic.
Company scientists continue to carefully examine the findings of all available and emerging studies
of ivermectin for the treatment of COVID-19 for evidence of efficacy and safety. It isimportant to
note that, to-date, our analysis has identified:

Mo scientific basis for a potential therapeutic effect against COVID-19 from pre-clinical studies;
No meaningful evidence for clinical activity or clinical efficacy in patients with COVID-19
disease, and;

A concerning lack of safety data in the majority of studies.

We do not believe that the data available support the safety and efficacy of ivermectin beyond the
doses and populations indicated in the regulatory agency-approved prescribing information.




Coronavirus

New antiviral COVID-19 drug quickly reduces virus,
drugmaker Merck reports

By Ted Sherman | NJ Advance Media for NJ.com

New Jersey-based Merck said Saturday that the experimental

antiviral drug molnupiravir § has been developing with

Idgeback Bio showed a quick reduction of the infectious virus

in a study among participants with early COVID-19.

“We continue to make progress in our Phase 2/3 clinical
programs evaluating molnupiravir in both outpatient and
hospital settings,” said Roy Baynes, head of global clinical
development and chief medical officer at Merck Research
Laboratories.




Recomendaciones

Grade | Descriptor

recommendation

Eecommendation

(srade Practice Recommendations

Qualifving Evidence
Level I evidence or
consistent findings
from multiple studies
of levels IL, IIT, or IV
Levels IL ITL, or IV
evidence and findings
are generally
consistent

Levels IL ITI, or IV

evidence, but findings

are inconsistent

Level V evidence:
little or no systematic

empirical evidence

Implications for Practice
Clinicia ould follow a strong recommendation unless
clear and compelling rationale for an alternative approac

present

Generally, clinicians should follow a recommendation but
should remain alert to new information and sensitive to
patient preferences

Cliniciar ould be flexible i their decision-making
regarding appropriate practice, although they may set bounds
on alternatives; patient preference should have a substantial
influencing role

Clinicians should consider all options in their decision
making and be alert to new published evidence that clarifies
the balance of benefit versus harm; patient preference should

have a substantial influencing role




Medicina Basada
en Evidencia .
R CT, Estudios Levels of Evidence for Therapeutic Studies
controlados

aleatorios

Individual RCT (with narrow confidence intervals)

All or none study
Systematic review (with homogeneity) of cohort studies
Individual Cohort study (including low quality RCT, e g Yo follow-up)
“Outcomes™ research; Ecological studies
tematic review (with homogeneity) of
Individual Case-control study
Case series (and poor quality cohort and case-control study

Expert opinion without explicit critical appraisal or based on phy bench research or “first principles”

“From the Centre for Evidence-Based Medicine, hitp:/an




CORONAVIRUS

J.D.Almeida, D.A.Tyrrell. J.Gen.Virol.1(1967)175-178.

J. D. ALMEIDA anp D. A. J. TYRRELL

J. gen. Virol. (1967), 1, 175-178
With 2 plates
Printed in Great Britain

The Morphology of Three Previously Uncharacterized Human
Respiratory Viruses that Grow in Organ Culture

By JUNE D. ALMEIDA

Department of Medical Microbiology, St Thomas’s Hospital Medical School,
London, S.E.1

AND D.A.J.TYRRELL

Common Cold Research Unit, Medical Research Council, Salisbury, England

(Accepted 28 November 1966)
(Facing p. 178)




» SARS-CoV-2 (+ssRNA)
. Coronaviridae Nidovirales betacoronavirus
. HCoV-0C43, SARS-HCoV, HCoV-HKU1, MERS-CoV

Local or systemic
infection or sepsis
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Estructura del SARS-CoV-

; *Spike protein

Structural Protein Protein Function and Features
Nucleocapsid protein (N) « Binds with RNA genome o make helical A
i iio Human coronavirus spike protein
Membrane protein (M) ¢ Transmembrane envelope protein
o Dectermines shape of viral eavelope
Envelope protein (E) o Interacts with M protein to form viral envelope Spike (S)
o Important for virus infectivity
Spike protein (S) * Binds to host cell receptors to facilitate entry into host cells
o Targeted by host neutralizing antibodies

Nucleocapsid (N)

Membrane (M)

Envelope (E)

RNA viral genome

FIGURE 1: Coronaviruses belong in the family Coronaviridae \
and can cause disease in mammals and birds. The coronavirus \
spike (S) protein mediates membrane fusion by binding to \

< ) | PDB ID: 5/08
- cellular receptors.

Figure: Structure of SARS-CoV-2, created with biorender.com
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How SARS-CoV-2 replicates itself in the cells of those infected

SARS-CoV-2

. ,'-" 4 AL
] LN
AN

(4] ‘4~
e

= (2
va
> o

T+
s

New SARS
CoV-2
A
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1

1 Spéke protein on the virion binds to ACE2, a cell-surface protein. TMPRSS2, an enzyme, helps the virion enter 2 The
virion releases its RNA 3 Some RNA is translated into proteins by the cell’s machinery 4 Some of these proteins form a
replication complex to make more RNA 5 Proteins and RNA are assembled into a new virion in the Golgi and 6 released
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Innovation: A Mult

towards COVID-19 Therapy

IVERMECTIN +HIDROXYCHLOROQUINE
+ AZITROMYCIN
COLCHICINE

NLRP3

NLRP3 INFLAMMASOME

ssRNA
_ 7 :
)
{
-4

—d

| Mechanism Ap‘broach

CORTICOESTERCIDS
METILPREDN SOLONE/
DEXAM ETHASONE

Pro-IL-1B

CYTOKINE
STORM

(>. — @ IL1B

>® IL-6
> & TNF-a
> & IL12
> o IL-8

> ® CCL2

TOC U ZUMAE

IL-18

B

SUMMARY Results: Retrospective Study

N=65S patents
Standard case = 30 Th4 s 93 0aS
Multi Mechanism Approach mwas =3

L NORIRL Y s

Valerio Pascua Oscar Diaz Et al PLoS One Jan 7 2021

N |

HYPERCCATLLAGE STATE
THROMBOSIS ANTICOATMANTS
ENOXAPARIN

HICH FLOW SYSTEMS

ARCS SELF-PRONATION




Stage | Stage Il Stage llI
(Early Infection) (Pulmonary Phase) (Hyperinflammation Phase)

I
lIA , B
|

Nuevo :
campo de
Batalla 2021 atory response phase

Time course

ARDS
SIRS/Shock
Cardiac Failure

Shortness of Breath
Hypoxia (Pa02/Fi02<300mmHg)

> Mild constitutional symptoms
Clinical Fever >99.6°F
Symptoms Dry Cough, diarrhea, headache
Lymphopenia, increased
m prothrombin time, increased D-
Dimer and LDH (mild)

Antivirals, Antimalarials, Nucleoside analogues, and Convalescent plasma ]

Corticosteroids, human immunoglobulin, IL-6 inhibitors,
IL.-2 inhibitors and JAK inhibitors

Elevated inflammatory markers
(CRP, LDH, IL-6, D-dimer, ferritin)
Troponin, NT-proBNP elevation

Abnormal chest imaging
Transaminitis
Low-normal procalcitonin

Potential (
Therapies [ Reduce immunosuppression I

Fig. 1. COVID-19 pathogenic phases and potential therapeutic targets (modified and adopted from Siddiqi and Mehra, 2020 [38]).




Natural History

Incubation Symptomatic yperinflammation Resolution
Infection

CRITICAL
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ost Immune Response

TIME Acute Respiratory
Asymptomalic Fever, cough Distress Syndrome, Recovery or death
sepsis, organ failure

Elevated inflammatory markers
Oberteld et al. Cell. 2020
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FIGURE 3. Immune pathology in SARS-
CoV-2-infected lung tissue. The lung,
the critical organ for gas exchange, is
the target of SARS-CoV-2 Infection.
In healthy tissue, the alveolae at the
ends of terminal bronchi are critical for
the flow of oxygen, and few immune
cells, such as alveolar macrophages, are
located in the tissue but in a resting
state. The proximity of capillaries to
the alveoli allows the exchange of O2
and CO2 to replenish the O2 supply in
the blood. After SARS-COV-2
infection, inflammation is induced in the
tissue, involving cellular recruitment of
many types of immune cells, including T
cells, NK cells, neutrophils,
inflammatory monocytes, and potentially
others (28, 49). These immune cells
have an activated phenotype and can
even be found in the BAL (49). Tissue
damage results in a hyaloid membrane, a
layer of dead and dying cells in the
alveoli that may limit gas exchange (48).

==
. NK cell

z‘ % Neutrophil

. Alveolar Mo
Activated
Alveolar Mg
Apoptotic

-
cells

Endothelial
cell

Type |
pneumocyte

Type |l
pneumocyte

@ Monocyte

&
S

SARS-CoV-2 infection

Alveoli

¢~

Resting state




SARS-CoV-2

Alveolar

\/ effusion

e, 50

Type-I cell

Type-ll cell

Cytokines
release

Neutrophil
extracellula
traps

Endothelial cell

Red cell
Microthrombus
Platelet

Iba T, et al, 2020




Pattern of Disease Progression for COVID-19 in China
Lab Diagnostic

L]

Isolation / Hospitalization

" Recovery

Isolation / Hospitalization ¢ Death
Onset ICU

* World Health
WHO China Joint Mission on COVID-19 Final Report - As of Feb 20, 2020 (: )Ou;-uumlmn




o The elegance of the Baltimore system@
C i]_[ﬁ MEDICINE it ’
HEALTHCARE SYSTEM TRKAR AGM UXIVERSITY ll n I t ec

Knowing only the nature of the viral genome,
one can deduce the basic steps that must take place
to produce mRNA Adenovirus
Herpes Simplex Virus

< VO Hepatitis B Virus

= DNA

D

Retrovirus

M W M } m Reovirus

Poliovirus + RNA ——» _RNA —  + mRNA - 4+ RNA

Flavivirus L O J T O

Coronavirus
“rna €

Influenza Virus

Virology Lectures 2020 « Prof. Vincent Racanielio « Columbia University S T A e




Viral factors
J __SARS-like bat CoVs Intermediate host(s}?
. 5 2 | - 2

¥

[Bat  ACEZ binding
oo  Swine ACEZ binding
L 2 Civet ACEZ binding
SAWSCOVR: Mouse ACE2 no binding
transmembrane transport of
<1 d = AR S nutrients, the bud release and the
. ilon, = host formation of envelope
range and cellular tropism ¢ 5 : -
by RED U - {+)ssRNA
= 52 mediates virus-cell L ot ; )
membrane fusion by HRL . - = N Protein
and HR2 - %

S protein, attaching to host
receptor ACE2, including two
subunits S1 and S2:

E Protein

.
a

-® —
16 non-structure proteins:
nspl-nsplé

Host factors

SARS-COV-2 recepto

Underlying bhealth conditions that increase
SNGIOTENsSIn CONVETTING enzyme 2

susceptibality:

= Hypertension

R, * Chronic obstructive pulmonary disease
Individuals who are more susceptible to - Diabetes

e S S = Cardiovascular disease
* Elderly {>65 years of age) e s e e A

= People with underlying diseases

A = Respiratory distress syndrome
Cytopathic effect (CPE) and cytokine storm or sustained = Septic shock
inflammatory responses, hypoxia. septic shodk, etc may = Metabolic acidosis hard 1o correct
be related to the critical conditions of SARS-CoV-2 = Coagulation dysfunction
nfected patients ! * Multiple organs failure

° ®
DeIar m | Kt | MEDICINE @ ‘ unitec

INTERNATIONAL UNIVER



SARS-CoV (27.9 kb)

3|
S 3a M

MERS-CoV (30.1 kb)

Y e oL

R

SARS-CoV-2 (29.9 kb)

|
|
|
|
|
|
|
|
|
|
|
-

[

3a M I 6

Fig. 1. (B) Coronaviruses form enveloped and spherical

particles of 100e160 nm in diameter. They contain a positivesense single stranded RNA (ssRNA) genome of 26e32 kb in size. In SARS-CoV, MERS-CoV and SARS-CoV-
2, the 50-

terminal two-thirds of the genome ORF1a/b encodes polyproteins, which form the viral replicase transcriptase complex. The other ORFs on the one-third of the genome
encode four

Li, X., Gangiradur@ereteing: siierg), enveored Esnidezapsitiexdlaemvrana M patthitsgeaediss ap¢rdiagatssisroftd@®VID-19. Journal
of pharmaceutical analysis, 10(2), 102-108. https://doi.org/10.1016/j.jpha.2020.03.001
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Endecto-parasiticide

Antibacterial

Streptomyces avermitilis Ivermectin

Anti-cancer

Antiviral

Binding of coronavirus
protein to the
Impa/B1 heterodimer

Zika virus

Influenza A virus

VEE virus

West Nile virus
Heterodimer " PRRS Virus
Newcastle disease virus
Chikungunya virus
HIV-1

e Sharun et al. Ann Clin Microbiol

¢@$ o Coronavirus

AntimicrOb 2020 19:23 of ivermectin to frag ermedtin Increased - Yellow fever virus

FDA approved

Dengue virus
\ Japanese encephalitis virus
response Tick-borne encephalitis virus

)\
&7 AN

Prevention of binding Decreased infection/

of the viral protei.n to " viral protein to nucleus h'ghelf antiviral
Impa/B1 heterodimer response

[1/B1 heterodimer infection/lower antiviral

Restricted entry of the




Imbalanced Host Response to
SARS-CoV-2 Drives
Development of COVID-19

Daniel Blanco-Melo,
Benjamin E. Nilsson-Payant,
Wen-Chun Liu, Jean K. Lim,

Randy A. Albrecht,
Benjamin R. tenOever

COVID-19

SARS-CoV-2

Inflamation, Immune
cell recruitment Low ISGs, Limited
Antiviral State
®@ @
@, -0
~@0,. ®
® ®¢p
Q
CXCLs, IL-6, IL-1 IFNB, IFNA

Chemokines

Common
Respiratory viruses

Inflamation, Immune

cell recruitment High ISGs,
Potent Antiviral State

O
0,09
O(,O 8@

@e

Chemokines IFNB, IFNA

I Chemokines
1



Interteron Rol

Early IFN-I Signaling Reduced virus titer
pop— Regulated inflammation

Mild-clinical disease

SARS disease

-_—

—

Dysregulated IMM response
Lung immunopathology
Lethal pneumonia

,_/'~ e ——————
-

SARS disease

-/

No IFN-I Signaling Reduced IMM response
No lung immunopathology
Mild clinical disease

SARS-CoV titer — _— -
- =\ = SPONS SARS disease

o

Cell Host & Microbe 719, 181-193, February 10, 2016 ©@2016 Elsevier Inc.




SARS pathogenesis is linked to delayed IFN-I signaling
and subsequent immune toxicity

@
w)

100 -

8 BALB/k (n=13)
& inar - (n=13)

o4

2 4 6 8 10 12 14

% Survival
H
CR-R-R-R-
PFU/ Lung (log10)
OC=NWLBODON®

O BALB/ic
B inar

.

1
Days Post mlect)on

Days Post-infection

Delayed IFN-I Signaling ot et e i

Lethal pneumonia

f / SARS disease

High initial virus titers due to a late interferon response

R —

Colt Moxt A Microbe 19, 181~
190, February 10, 2000

—> drives aberrant recruitment of pathogenic inflammatory monocyte-macrophages

(IMMs), activation of innate immune response
— > cytotoxicity




III Patter Recognition
Receptors: the key

to understanding
the CRS




Classification : DAMP & PAMP

Examples of
Damage-Associated Molecular Patterns (DAMPs)

Cell ,
Necrosis

> HMGB-1
N o8 \ !
=5 —— ATP,DNA
| . Formyl peptides
& s Interleukin-la, Interleukin-18,

W o -, HSPs, 5100 proteins, Uric acid

Extracellular matrix Normal

tissue
Injury
Fragments from:
Heparan sulfate o 4

Hyaluronan (I
Y Galectins

Aggrecan ¢o o ‘
' A
Fibronectin : * Injury

Collagens
Fibromodulin

Examples of
Pathogen-Associated Molecular Patterns (PAMPs)

Bacteria : ;
Flagellin, LPS, Peptidoglycans,

Lipoteichoic acid, Formyl peptides,

DNA, Unmethylated CpG motifs,
Glycolipids, Lipoproteins

Envelope glycoprotein, ssRNA,
dsRNA, Unmethylated CpG motifs

B-glucans, Mannoproteins,
Unmethylated CpG motifs,
Phospholipomannan

Parasite &
Profilin, Glycolipids, DNA

Innate Immune Response Triggered
by Interactions with Pattern Recognition Receptors:

Toll-like receptors
Receptor for advanced glycation end products

Nucleotide-binding oligomerization
domain-like receptors

C-type lectin receptors

Retinoic acid—inducible gene-1-like receptors

Examples of
Proinflammatory Cytokines and Chemokines:

Interleukin-183, Interleukin-6, Interleukin-§,

TNF-a, Interferon-vy

N ENGL ) MED 363;8 NEJM.ORG AUGUST 19, 2010



Pathogen Response

Pattern recognition receptors
(PRRs) are proteins capable of
recognizing:

« Pathogen-associated
molecular patterns (PAMPs)

« Damage-associated

molecular patterns (DAMPs).

Can be membrane bound or
cytoplasmic

Most well known are the Toll-like
receptors (TLR)

— innate iImmunity

, Mycoplasmal
Peptidoglycan, lipoprotein  Enterobacterial

Lipoprotein, zymosan, LAM ; T
unconventional (bacteria, fungi) (bac ena) LPS (bacteria) agellin

(bacteria)  profilin
LPS (bacteria) ‘ \( ) )
TLRZ == 1 TLR4
AR ‘,. » o ‘“A '_.:\."":'*;-. U
5 it o 8 ""“'*'*.'-r -

ssRNA -,
(dsRNA (virus) ~CpG DNA

((virus) VA VA (bacteria)
YIEA N

OO O
TL{{%_ Ny -TLR9

DAP

SeSeco I

e
NODI N

Downstream signaling initiates the immune response,
transcription of pro-inflammatory genes, cytokine
release, and recruitment of other inflammatory cells




From CRP to IL-6 to IL-1: Moving Upstream to Identify novel Targets for Atheroprotection

Cholesterol Crystals Neutrophil Extracellular Traps Atheroprone Flow Hypoxia

#iNOS, Endothelin-1 — - —
* Chemokines, Cytokines Canakinumab

$ Adhesion Molecules Anakinra
* Macrophage Activation kCoIchicine
$ Smooth Muscle Proliferation

rTocilizumab

u

# Vascular Inflammation s
* Endothelial Dysfunction L Sarilumab
% Atherosclerosis

Low.

Circ Res 2016;118:145-156.
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Cytokine release syndrome

Alexander Shimabukuro-Vornhagen, Philipp G6édel, Marion Subklewe, Hans Joachim Stemmler,Hans Anton Schl6RBer.s,
Max Schlaak, Matthias Kochanek, Boris Bélland Michael S. von Bergwelt-Baildon

Headaches Unspecific symptoms
Confusion - Fever
Hallucinations — Fatigue

Delirium — Anorexia

Aphasia

Paresis

Cytopenias Seizures

Coagulopathy (PTT 1. INR 1)

ot Tachypnea
Febrile Neutropenia S L‘ﬁ't YP!
—

S : Hypoxia
Dic Pulmonary edema
Respiratory failure
Tachykardia
Hypotension
Troponin elevation
Arrhythmia Splenomegaly
QT prolongation 3 1)
Stress
cardiomyopathy

Acute heart fail ' =
cute heart failure 4 X \/‘) Nausea

< 2 A Vomiting
F 3E - P ot
N Ul

Hepatomegaly ’ / \ P -.ﬂi
Elevated liver 3 N
enzymes // \\\ ﬁ ﬁ Acute kidney injury
Hypofibrinogeniemia ,_’7;’ \ “;‘ Renal failure

7y Vi 3 \ \

Liver failure

Myalgia
Arthralgia
Rigor
Rash
Edema

Diarrhea

Fig. 1 dinical presentation of CRS. Beginning with fever and unspecific symptoms CRS might impact most organ systems. Mild cases can present
as flu-like illness. Grade “lll to IV shows signs of life threatening cardiovascular, pulmonary and renal involvement. Neurotoxicity can occur concurrent
or with delay. Abbreviations: DIC: disseminated intravascular coagulation; INR: international normalized ratio; PTT: partial thromboplastin time

.

Shimabukuro-Vornhagen et al. Journal for ImmunoTherapy of Cancer



Table 1. Clinical studies on the efficacy of ivermectin as a prophylactic agent against COVID-19

Prophylaxis Trials
AUTHOR, COUNTRY, SOURCE

Elgazzar A, Egypt
ResearchSquare
doi.org/10.21203/rs5.3.rs-100956/v1

Shouman W, Egypt
www.clinicaltrials.gov
NCT04422561

Carvallo H, Argentina
www.clinicaltrials.gov
NCT04425850

Behera P, India
medRxiv

doi.org/10.1101/2020.10.29.20222661

S5TUDY DESIGN,
SIZE

RCT

N=200

RCT
N=229

ocT

N=186 case control
pairs

STUDY
SUBJECTS

Health care and
Household
contacts of pts
with +COVID-19
PCR test

Househald
members of pts
with +COVID-19
PCR test

Healthy patients
negative for
COVID-19 PCR

Health Care
Workers

IVERMECTIN DOSE

0.4mg/kg

40-60kg: 15mg
60-B0kg: 18mg
= B0kg: 2amg

0.2mg drops

0.3 mg/kg

DOSE FREQUENCY

Two doses, Day 1
and Day 7

Two doses, 72
hours apart

1 drop five times a
day x 28 days

Day 1 and Day 4

% Ivermectin vs. % Controls

CLINICAL OUTCOMES
REPORTED

2% vs. 10% tested
positive for COVID-19
p<.05

7.4% vs. 58.4%
developed COVID-19
symptoms, p<.001

0.0% vs. 11.2%
contracted COVID-19
p<.001

2 doses reduced odds of
contracting COVID-19
(OR 0.27 95% C| 0.16~
0.53)




Table 2. Case count decreases in Brazilian cities with ivermectin distribution programs
(bolded cities distributed ivermectin, neighboring city listed below did not)

Region Confirmed new June July August Population % August
cases/month 2020 (1000) vs. June/July

Itajai 223 40%
Chapecd 224 80%

Macapa 503 45%
Ananindeua 535 67%

North East Natal 890 19%
Jodo Pessoa 817 62%




Table 3. Clinical studies on the efficacy of ivermectin in mildly ill outpatients with COVID-19

Clinical Trials — Outpatients

AUTHOR, COUNTRY, SOURCE STUDY DESIGN, STUDY SUBJECTS IVERMECTIN DOSE DOSE FREQUENCY  CLINICAL OUTCOMES

Carvallo H, Argentina
medRxiv

doi.org/10.1101/2020.09.10.20191615

SIZE

Case Series
MN=167

Dutpatients and
hospitalized

2dmg=mild,
JIemg=moderate,
48mg=severe

Days 0 and 7

REPORTED

All 135 with mild illness
survived, 1/32 (3.1% of
hospitalized patients died

Mahmud R, Bangladesh
www.clinicaltrials.gov
NCTD452383

RCT

Qutpatients and
hospitalized

12mg +
doxycycline

Once, within 3 days

of PCR+ test

Early improvement 60.7%
vs. 44.4%, p<.03,
deterioration 8.7% vs
17.8%, p<.02

Podder CS, Bangladesh
IMC J Med Sci 2020;14(2)

RCT,
N=62

Outpatients

0.2 mg/kg

Recovery time 10.1 vs
11.5 days (NS), average
time 5.3 vs 6.3 (NS)

Alam A, Bangladesh, J of Bangladesh College
Phys and Surg, 2020;38:10-15
doi.org/10.3329/jbcps.v38i0.47512

Case series
N=100

Qutpatients

0.2 mg/kg/kg +
doxycycline

All improved within 72
hours

Chowdhury A, Bangladesh
Research Square

do0i:10.21203/rs.3.rs-38896/v1

RCT
N=116

Outpatients

0.2 mg/fkg +
doxycycline

Recovery time 5.93 vs
9.33 days (p=.071)

Morgenstern J, Dominican Republic

medRxiv

doi: https://doi.org/10.1101/2020.10.29.202

22505

Case Series
M=3,099

QOutpatients and
hospitalized

Outpatients:
0.4mg/kg

Hospital Patients:
0.3mg/kg

Outpatients:0.3mg/

kg x 1 dose
Inpatients:;

0.3mg/ kg, Days

1,267

Mortality = 0.03% in 2688
outpatients, 1% in 300
non-ICU hospital
patients, 30.6% in 111
ICU patients




Table 4. Clinical studies on the efficacy of ivermectin in hospitalized patients with COVID-19

Clinical Trials — Hospitalized Patients

AUTHOR, COUNTRY, SOURCE

STUDY DESIGN,
SIZE

STUDY SUBJECTS

IVERMECTIN DOSE

DOSE FREQUENCY

CLINICAL OUTCOMES
REPORTED

Elgazzar A, Egypt
ResearchSquare
doi.org/10.21203/rs.3.rs-100956/v1

RCT
N=400

Hospitalized
Patients

0.4 mg/kg

Once

Moderate lliness
worsened (1% vs 22%,
p<.001. Severe iliness
worsened 4% vs 30%,
mortality 2% vs 20%,
p<.001

Rajter JC, Florida
Chest 2020
doi.org/10.1016/j.chest.2020.10.009

All hospitalized
patients

0.2 mg/kg +
azithromycin

Day 1 and Day 7 if
needed

Overall mortality 15.0%
vs. 25.2%, p=.03, Severe
illness mortality 38.8 vs.
80.7%, p=.001)

Khan X, Bangladesh
Arch Bronconeumol. 2020
doi.org/10.1016/j.arbres.2020.08.007

ocT
N=248

All hospitalized
patients

12 mg

Once on admission

Mortality 0.9% vs. 6.8%,
p<.05, LOS 9 vs. 15 days,
p<.001

Gorial Fl, Iraq
medRxiv
doi.org/10.1101/2020.07.07.20145979

ocCT
N=87

All Hospitalized
patients

0.2 mg/kg +
HCQ and azithromycin

Once on admission

LOS 7.6 vs. 13.2, p<.001,
0/15 vs. 2/71 died

Soto-Beccerra P, Peru
medRxiv
doi.org/10.1101/2020.10.06.20208066

OCT
N=5683,
IVM, N=563

Hospitalized
patients, database
analysis

Unknown dose <48hrs
after admission

Unknown

No benefits found

Hashim H, Iraq
medRxiv
doi.org/10.1101/2020.10.26.20219345

RCT

2/3 outpatients,
1/3 hospital pts

0.2 mg/kg +
doxycycline

Daily for 2—-3 days

Recovery time 6.3 vs 13.6
days (p<.001), 0% vs
27.3% mortality in
severely ill (p=.052)

Portman-Baracco A, Brazil
Arch Bronconeumol. 2020
Doi.org/10.1016/j.arbres.2020.06.011

All Hospitalized
patients

0.15 mg/kg

Overall mortality 1.4% vs.
8.5%, HR 0.2, 95% ClI
0.11-0.37, p<.0001




Figure 1. Meta-analysis of ivermectin clinical studies

Group by Study name Statistics for each study Odds ratio and 95% ClI
RCT-Obs

Odds Lower Upper

ratio limit limit Z-Value p-Value
OBS Rajter 0524 0287 0958 -2099 0.036
OBS Khan 0.121 0.015 0969 -1.990 0.047
OBS Gorial 0.842 00039 18393 -0.109 0.913
OBS 0477 0270 0844 -2546 0.011
RCT Mahmud 0.138 0.007 2694 -1306 0.192
RCT Hashim 0314 0.061 1611 -1389 0.165
RCT Elgazzar 0.074 0.017 0318 -3.502 0.000
RCT 0.140 0.050 0389 -3.772 0.000
Overall 0.357 0.217 0587 -4080 0.000

0.01 0.1 1 10 100

Favours lvermectin Favours Control




Figure 2. Total deaths/population and case incidence for COVID-19/population in population older than
60 years old for eight Peruvian states deploying mass ivermectin treatment
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Source: Datos Abiertos Gobierno de Peru SINADEF_DATOS_ABIERTOS_08112020 Data Analyst: Juan Chamie @jichamie




Figure 3. Case fatality rate in population older than 60 years old for eight Peruvian states deploying mass
ivermectin treatment
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Table 5. Change in death rates among neighboring regions in Brazil
(bolded regions contained a major city that distributed lvermectin to its citizens, the other regions did not)

REGION STATE % CHANGE IN AVERAGE DEATHS/ TOTALCOVID-19 DEATHS/100K
WEEK COMPARED TO 2 WEEKS PRIOR RELATED DEATHS

South Santa Catarina 2,529 356
PARANA 3823 353
Rio Grande do Sul 4,055 334

Amapa 678 80.2
AMAZONAS 3,892 939
Para 6,344 13.7

Rio Grande do Norte 2,315 66.0
CEARA 8,666 95.1
Paraiba 2,627 65.4




Figure 4. Paraguay — COVID-19 case counts and deaths in Alto Parana (blue) after Ivermectin distribution
began (yellow highlight), compared to other departments3148
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Updated: November 8, 2020 Source: hitps //www . mspbs.gov.py/reporte-covid19.htn Data Analyst. Juan Chamie @jjchamie juanjchamie@gmail.com




Table 6. I-MASK+ Prophylaxis & Early Outpatient Treatment Protocol for COVID-19

PROPHYLAXIS PROTOCOL

MEDICATION RECOMMENDED DOSING

Ivermectin Weekly Prophylaxis for high risk individuals: 0.2 mg/kg* — one dose on day 1 and day 3, then take one
more dose every 4 weeks

Post COVID-19 exposure prophylaxis**: 0.2 mg/kg* — one dose on day 1 and day 3

Vitamin D3 1,000—-3,000 IU/day

Vitamin C 1,000 mg twice daily

Quercetin 250 mg/day

Zinc 50 mg/day elemental zinc

Melatonin 6 mg before bedtime (causes drowsiness)

EARLY OUTPATIENT TREATMENT PROTOCOL***

MEDICATION RECOMMENDED DOSING

Ilvermectin 0.2 mg/kg* — one dose on day 1 and day 3

Vitamin D3 4,000 IU/day

Vitamin C 2,000 mg 2-3 times daily

Quercetin 250 mg twice a day

Zinc 100 mg/day elemental zinc

Melatonin 10 mg before bedtime

Aspirin 325 mg/day (unless contraindicated)

= 0.09 mg/lb per dose (take on an empty stomach with water). Example for a person of 50 kg (body weight): 50 kg x 0.15 mg =
7.5mg (1 kg = 2.2 Ibs)= 2.5 tablets (3mg/tablet). See table 6 for weight-based dose calculations
To use if a household member is COVID-19 positive, or if you have had prolonged exposure to a COVID-19+ patient without
wearing a mask

*** For late phase — hospitalized patients — see the FLCCC's “MATH+" protocol on www.flccc.net




Table 7. Suggested ivermectin dose by body weight for prophylaxis and treatment of COVID-19

Body weight

Conversion (1 kg = 2.2 Ibs)

(doses calculated per

upper end of weight range)

Dose

0.2 mg/fkg = 0.09 mg/flb

(Each tablet = 3 mg; doses rounded
to nearest half tablet above )

70-90 Ib

32-40 kg

8 mg

(3 tablets=9 mg)

91-1101b

41-50 kg

10 mg

(3.5 tablets)

111-1301b

51—-59 kg

12 mg

(4 tablets)

131-1501b

60—68 kg

13.5 mg

(4.5 tablets)

151-170 Ib

69—77 kg

15 mg

(5 tablets)

171-190 1b

78—86 kg

16 mg

(5.5 tablets)

191-2101b

87-95 kg

18 mg

(& tablets)

211-2301b

96—104 kg

20 mg

(7 tablets=21 mg)

231-2501b

105-113 kg

22 mg

(7.5 tablets=22.5 mg)

251-270 Ib

114—-122 kg

24 mg

(8 tablets)

271-290 Ib

123-131 kg

26 mg

(S tablets =27 mg)

291-3101b

132-140 kg

28 mg

(9.5 tablets=28.5 mg)
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Resultados

El 10 de marzo de 2020 se reporté el
primer caso de SARS-CoV-2 en
Honduras. A principios de abril, la
tasa de mortalidad era del 14,5%, una
de las mas altas de Centroamérica.

* MMA started

: El 23 de abril de 2020 se implemento
W 7-Day Case Fatality Rate un protocolo de tratamiento de
W Cumulative Case Fatality Rate multiples mecanismos basado en la

fisiopatologia de COVID-19.
Para el 18 de julio de 2020, se habia

a' confirmado el SARS-CoV-2 en 31,966
! pacientes y la tasa de letalidad habia
- disminuido al 2,66%, lo que

representa una disminucion del 81,6%
con un valor de p < 2,2x10e-16.
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Epidemiologic Study: Honduras
Public Health Initiative

The Honduras Health Department
promoted inpatient and
outpatient (“MAIZ Pack”)MMA
treatment for COVID-19 starting
in April 2020.

Case fatality

The Case Fatality

. |
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Mexico’s government issued a

“primum non nocere” (“above all

do no harm”) strategy R R S
recommending no medications | §
except optional dexamethasone

for hospitalized patients requiring

respiratory support.

Gobierno de México COVID-19




Statistical Process Control

Pasteur and parachutes: when statistical process control is
better than a randomized controlled trial
M Diaz, D Neuhauser

Qual Saf Health Care 2005;14:140-143. doi: 10.1136/qshc.2005.013763
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Figure 2 Shewhart control chart for mean log survival days after onset of rabies symptoms. This chart indicates when there is a shift in the mean of the
process. In this case the mean of the process was set to 1.3 days in the log scale (the mean survival after onset of rabies symptoms before July 1885).
This graph allows us to identify more clearly the control limits of the process (LCL and UCL) which contains all the points for people presenting with

symptoms before July 1885.




Statistical Process Control Analysis, Honduras
v. Mexico Case Fatality Rate

Baseline 1: the average case fatality rate before May 3"

Baseline = 9.3% (Honduras) Baseline = 9.7% (Mexico)

Case fatality rate

MMA Inpatient Protocol implemented in Honduras hospitals 5/3/2020
MMA Outpatient protocol implemented by government/NGO “health brigades” 6/9/2020



1. Estimation of Fatality Rate

14-day Fatality Rate
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30-day Fatality Rate
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2. Dealth count data in SPC perspective
Totally 124 days. Day index is used in the fugure.
40" day = 4/25/2020

100" day = 6/24/2020
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ADAPTIVE IMMUNE CELLS

CD4+ lymphopenia, impairing:
- Antiviral CD8+ response
- Antiviral B cell response

Apoptosis

Impaired downregulation
of innate immune cells

INNATE IMMUNE CELLS (PMN, Mg) HYPERINFLAMMATION

1 Impaired
I antiviral Delayed type | interferon response
I response Pro-inflammatory cytokines/chemokines

Activation T
Recruitment

Direct virus-induced cytopathic effects Acute lung injury/ARDS
Pro-inflammatory cytokines/chemokines

4

[ SARS-CoV-2

PLATELETS v

_[ HYPOXEMIA
Activation

COMPLEMENT SYSTEM COAGULATION SYSTEM THROMBOSIS

Activation

Generation of C3a, C5a and MAC

RENIN ANGIOTENSIN SYSTEM

Endothelial activation and damage
Endothelial dysfunction, leading to:

- T Pro-coagulants (e.g. T TF)

L] | Anti-coagulants (e.g. | TFPI)

- 1 Fibrinolysis (e.g. T PAI-1, | tPA)
Vascular leakage

Downregulation of ACE2, leading to:
- Increased ACE/Angll/AT1
o Pro-inflammatory effects
=] Pro-oxidative effects
o Vasoconstriction

Fig. 1. Pathophysiologic Model of Inmunothrombisis in COVID-19. SARS-CoV-2 is associated with an impaired antiviral host response, leading to rapid viral
replication and a subsequent hyperinflammatory state. The hyperinflammation and virus-induced dysregulation of the renin angiotensin aldosterone system (RAAS)
induces acute lung injury, leading to hypoxemia. Together, hyperinflammation, RAAS and hypoxemia induces endothelial dysfunction and a hypercoagulable state
leading to widespread immunothrombosis which further propagates organ damage. ACE = angiotensin converting enzyme, ACE2 = angiotensin converting enzyme
2, Angll = angiotensin II, ARDS = acute respiratory distress syndrome, AT1 = angiotensin II receptor type 1, MAC = membrane attack complex, Mg = monocytes/
macrophages, PAI-1 = plasminogen activator inhibitor-1, PMN = polymorphonuclear neutrophils, SARS-CoV-2 = severe acute respiratory syndrome coronavirus 2,
TF = tissue factor, TFPI = tissue factor pathway inhibitor, tPA = tissue plasminogen activator.

Henry BM, Vikse J, Benoit S, Favaloro EJ, Lippi G. Hyperinflammation and derangement of renin-angiotensin-
aldosterone system in COVID-19: A novel hypothesis for clinically suspected hypercoagulopathy and microvascular
immunothrombosis. Clin Chim Acta. 2020;507:167-173. doi:10.1016/j.cca.2020.04.027




Tik Tok : el tiempo
es ORO puro:

365 dias despues
es un factor critico




