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Abstract

The severe acute respiratory syndrome-coronavirus-2 pandemic has had devastating health and socio-economic
implications worldwide. Epidemiologic data indicate that SARS-CoV2 is spread by respiratory droplets and contact.
The lack of acquired human immunity to the virus and the absence of a vaccine, has meant that current management
strategies aimed at virus containment through mask wearing, social distancing and enforced lockdowns. Although
the World Health Organization recommends 1,5 meters distancing to minimize transmission, recent studies have
demonstrated high stability in aerosols and transmission distances up to 10 meters from emission sources .

Health care workers are at particular risk from SARS-CoV-2. At present, no reliable prophylactic therapy exists to
minimize their risk of acquiring SARS-CoV-2, and so they rely solely upon hand hygiene and the wearing of
appropriate personal protective equipment (PPE), which is often in limited supply. Several studies have shown that
the salivary gland and tongue express the ACE2 receptor, suggesting that the oral cavity is a perfect host for the
invasion of COVID. Theoretically, agents that can inhibit viral adhesion and replication within the primary sites of
viral entry (the nasal and oral cavity), may have a role in preventing SARS-CoV-2 transmission. Use of these agents
prophylactically, would be especially beneficial in health care workers, particularly given the delay in results from
viral RNA detection diagnostic test and the fact that many infected patients may have mild or no symptoms of the
virus in the early stages. Two possible substances have been identified as candidate prophylactic agents in the fight
against SARS-CoV-2. Carrageenans are naturally occurring extracts from the Rhodophyceas seaweed. Recently, the
viricidal capacity of carrageenan has been reported, through inhibition of viral- host cell adhesion and early
replication. lota-carrageenan demonstrates potent antiviral activity in vitro, reducing rhinovirus, herpes simplex
virus and the Japanese encephalitis virus reproduction and their cytopathic effects. Similarly, ivermectin has also
been shown to posess antiviral activity against a whole host of RNA viruses (Zika, dengue, yellow fever, human
immunodeficiency virus type 1). Thus, the combination of both products can provide an extra protection for those at
risk of contagion.
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Binding of the virus to ACE-2 receptors expressed in the
respiratory tract and eyes, is the proposed mechanisms of entry
of SARS-CoV-2 into human cells. The lack of acquired human
immunity to the virus and the absence of a vaccine, has meant
that current management strategies aimed at virus containment
through mask wearing, social distancing and enforced
lockdowns. Although the World Health Organization
recommends 1-5-2 meter distancing to minimize transmission,
recent studies have demonstrated high stability in aerosols and
transmission distances up to 10 meters from emission sources.
Health care workers are at particular risk from SARS-CoV-2.
Their close proximity to infected patients during examination
and procedural tasks renders them at increased risk of exposure
to higher viral loads, which may result in more prolonged and
severe disease. At present, no reliable prophylactic therapy
exists to minimize their risk of acquiring SARS-CoV-2, and so
they rely solely upon hand hygiene and the wearing of
appropriate personal protective equipment (PPE), which is
often in limited supply [2-4,10].

The source of contagion is related to Pfliigge drops, droplets
and aerosols. All of them are different sizes of salivary
compounds. Whole saliva is a biomix containing crevicular
fluid, desquamated oral epithelial cells, and microorganisms.
Around 99% of saliva is water and the remaining 1% contains
a large group of components for the purpose of digesting,
tasting,  buffering,  balancing  remineralization  and
antimicrobials.Several studies have shown that the salivary
gland and tongue express the ACE2 receptor, suggesting that
the oral cavity is a perfect host for the invasion of COVID.

For COVID-19, the salivary gland could be an important room,
generating infectious saliva on a sustained basis.It has been
observed that low levels of COVID-19 RNA could still be
excreted in saliva even after clinical recovery. Additionally,
about half of the patients reported symptoms of dry mouth and
dysgeusia.These symptoms probably stem from dysfunction of
the tongue expressing ACE2 and furin, and the expression of
the salivary gland ACE2, apart from SARS COV 2 direct
neurotropism [19-21].

Theoretically, agents that can inhibit viral adhesion and
replication within the primary sites of viral entry (the nasal and
oral cavity), may have a role in preventing SARS-CoV-2
transmission. Use of these agents prophylactically, would be
especially beneficial in health care workers, particularly given
the delay in results from viral RNAdetection diagnostic test
and the fact that many infected patients may have mild or no
symptoms of the virus in the early stages. Two possible
substances have been identified as candidate prophylactic
agents in the fight against SARS-CoV-2 [8].

Carrageenans are naturally occurring extracts from the
Rhodophyceas seaweed. They are commonly used as
thickening agents in the food industry with FDA
approval for this indication. Recently, the viricidal
capacity of carrageenan has been reported, through
inhibition of viral- host cell adhesion and early
replication. lota-carrageenan demonstrates potent
antiviral activity in vitro, reducing rhinovirus, herpes
simplex virus and the Japanese encephalitis virus
reproduction and their cytopathic effects. This effect is
supposed to be mediated by the interaction of sulfated
polysaccharides with positively charged domains on
the glycoprotein envelope involved in binding with
proteinglycans on the surface of the host cell [6].

Similarly, ivermectin has also been shown to posess
antiviral activity against a whole host of RNA viruses
(Zika, dengue, yellow fever, human immunodeficiency
virus type 1). Recent in vitro studies have also shown
effect on Covid-19 [7].

Ivermectin mechanisms of action are both extracellular
and intracellular. Outside the host cell, it provokes
ionophores along the virus lipoprotein nocleocapside,
thus allowing the entrance of oxhidril compounds
which damage the virus structure. Despite this, if the
virus does enter cytosol, ivermectin blocks its
transportation to the cell nucleus, by keeping the virus
from using importins alpha and betal to do so. In vitro
sutdies, ivermectin proved to reduce viral load 5000
times in laboratory specimens [5,9,11].

Materials and Method

This pilot and muti-center clinical trial assesses
whether a combination of topical nasal carageenan and
oral ivermectin can reduce SARS-CoV-2 infection in
Health  Care  Workers  when  administered
prophylactically. The safety and efficacy of this
combination therapy will be discussed and compared
to the use of standard PPE alone [14].

Methods

Pilot Study (clinicaltrials.gov NCT 04425850)

Ethics board approval was attained prior to the
commencement of this study and all participants
provided informed consent prior to study enrollment.
Asymptomatic health care workers employed at the
Alberto Antranik Eurnekian Hospital, Argentina and
involved in the care of and contact of Covid-19
patients were recruited.
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All HCW’s were healthy with no Covid-19 symptoms and
negative swabs for the virus immediately prior to enroliment in
the study. Exclusion criteria included: Children < 18 years old,
pregnancy, active breast feeding, concurrent autoimmune or
chronic disease, immunosuppression, active infectious diseases
and a history of previous infection with SARSCoV-2
confirmed by PCR or rapid test. Participants received active
treatment with a combination of carrageenan and ivermectin
and were compared to a cohort of healthy volunteers who
simply adhered to the use of appropriate personal protective
equipment.

Following informed consent eligible patients underwent
standardized symptom questionnaire and physical examination.
Those with negative CoVid-19 (PCR or rapid test) were then
recruited for preventive measures with active combination
treatment (IVERCAR) arm in addition to their wearing of
personal protective equipment (PPE). Acohort of healthy, age
Covid-19 negative health care workers using standard PPE
alone was used as a comparative arm, in a prospective,
observational, not randomized trial. This group was matched
for age, demographics, past medical history, work environment
including hours worked and possible exposure to CoVid 19
positive patients within the hospital [16-18].

Combination therapy (IVECAR) consisted of 1 spray of topical
Carrageenan (Cert. No. 57,232, ANMAT (National
Administration for Drugs, Food and Medical Technology) 100
ml, 0.9 g of sodium chloride and 0.17 g of carrageenan) into
each nostril and four sprays of topical Carageenan into the oral
cavity, followed 5 minutes later by 1 drop of ivermectin (Cert.
N° 58.382, ANMAT 100ml Ivermectin drops (0.6 mg / ml) to
the tongue 5 minutes later. This dosage schedule was repeated
5 times a day (every 4 hours) for 14 days with food and liquids
avoided 1 hour before and after treatment [12-15].

Patients in the PPE group and IVECAR groups were evaluated
at 7 and 14 days completing symptom questionnaires (
including the reporting of any adverse effects from the
treatment), physical examinations and CoVid-19 testing of
nasopharyngeal secretions (PCR or rapid test) at each time
point. Both groups continued to adhere to standard PPEs and
were evaluated at 7, 14, 21 and 28 days from the
commencement of the study. Infection rates were reported for
each group, with 11 contagions among those not treated, and
no contagions in the treated group [22-26].

Outcomes assessed for each of the two groups included:

¢ Incidence of appearance of symptoms related to CoVid-19
infection
Incidence of detection of CoVid-19 by PCR

¢ Incidence of reported adverse events

Statistical Analysis
Results
Pilot Study Demographics

A total of 229 health personnel were recruited for this
study; 98 within the control (PPE alone) group and
131 received IVECAR treatment in addition to their
wearing of PPE.

Table 1: summarizes the demographics of each group.

Health Personnel With IVER.CAR | Without IVER.CAR
Female Nurses <40 years 20 9
Female Nurses > 40 to 55 years 5 5
Male Nurses < 40 years 12 9
Male Nurses >40 to 55 years 6 5
E.R. Female Doctors <40 years 11 7
E.R. Female Doctors >40 to 60 years 4 6
E.R. Male Doctors <40 years 10 6
E.R. Male Doctors >40 to 60 years 3 6
ICU Female Doctors < 40 years 5
ICU Female Doctors > 40 to 60 years 1
ICU Male Doctors < 40 years 6
ICU Male Doctors > 40 to 60 years 3
Female Radiologists < 40 years 6

Female Radiologists > 40 to 55 years

Male Radiologists < 40 years

Male Radiologists > 40 to 55 years

Female Cleaning Staff < 40 years

Female Cleaning Staff > 40 to 60 years

Male Cleaning Staff < 40 years

Male Cleaning Staff > 40 to 60 years

NW W] | W ||

Female Anesthesiologists

Male Anesthesiologists

e

Male Hemotherapeutic Staff

V(R O(+lO(NOW R |IOININ W

Female Lab. Personnel < 40 years

N

Male Lab. Personnel < 40 years

Total 131 98

As far as ethnicity is concerned, all the persons
included have latin origin.

Statistical Analysis

COVID-19 transmission rates in both arms were
compared by chi squared test. Transmission rate in the
treated group is statistically significantly lower in the
treated group (p < 0.0001). Relative risk reduction was
calculated based on literature, and found to be 15 %
for the add-on nasal and buccal iota carrageenan +
ivermectin nasal + buccal preventive treatment.

Infection rates

None of the health personnel treated with IVERCAR
tested positive for CoVid19 during the 14 day
treatment period. Furthermore none returned positive
swabs in the 3 weeks post completion of their initial
treatment. Eleven health personnel (11.1%) in the
comparator PPE group yielded positive swabs.
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7 of the 11 patients with positive swabs were nurses. 1
Intensivist, 1 anesthesiologist, 1 hemotherapeutic technician
and 1 laboratory technician also returned positive swabs. (see
Figure 1)

Blue: Nurses; Orange: Anesthetiologist; gray: Lab. Personnel; ocre: ICU
Personnel; Light Blue: Hemotherapeutic Pnel.

Further Multicenter Study

Following the promising results of the initial study (see above),
a larger multi-center study was performed with health care
personnel recruited from Alberto Antranik Eurnekian Hospital,
and 3 other hospitals; Hospital Municipal Angel Marzetti (
Canuelas), Cuenca Alta Hospital ( Buenos Aires Province) and
Centro Medico Caseros ( C.A.B.A). The study period was
from June 1 2020 — August 1 2020. A modification of the
initial protocol was performed for ease of medication delivery.
Carageenan application was reduced to 4 x a day at the same
total dose, and Ivermectin was administered as once per week
dose of 12mg. Each of the 4 centers used the same dosing
protocol. Again, two arms were built: those who received the
prophilaxis and standard PPEs, and a cohort who only used
PPEs.

Both standardized symptom questionnaire and physical
examination were repeated. Those with negative CoVid-19
(PCR or rapid test) were then recruited for preventive
measures with active combination treatment (IVERCAR) arm
in addition to their wearing of personal protective equipment
(PPE). A cohort of healthy, age Covid-19 negative health care
workers using standard PPE alone was used as a comparative
arm, once again in a prospective, observational, not
randomized trial. No further demographic details were
collected, except for successive swabs during the 60 days
follow-up.

A total of 1,195 health care workers were recruited from 4
major hospitals in Argentina with 730 from Alberto Antranik
Eurnekian Hospital, 150 from Hospital Municipal Angel
Marzetti, 150 from Cuenca Alta Hospital and 15 from Centro
Medico Caseros.

788 participants received IVERCAR and PPEs, while
the remaining 407 simply adhered to standard PPEs.

Infection Rates - Pooled Results

The overall infection rate in health care workers
recruited for this study was 20% with 237 testing
positive for CoVid 19 during the 3 month study
recruitment. Of those infected, all patients were from
the comparator group of using PPE alone. This
represented an overall infection rate of 58.2% ( 237 of
407) in the PPE group.

No patients of the 788 treated with IVERCAR tested
positive for CoVid 19 during the study.

Infections Rates — Per Hospital

Alberto Antranik Eurnekian Hospital — EZEIZA
City:

Total participating personnel 730; 600 received
IVERCAR and 130 used PPE alone. 120 of 130 92.3%
personnel in the PPE alone group returned positive
CoVid 19 swabs, while 0 of the 600 individuals
receiving IVERCAR treatment in addition to PPE
tested positive for CoVid-19 in the study period.

HOSPITAL EURNEKIAN

) .
i} -

IVER.CAR NO IVER.CAR

merie]l mSerie?

. ______________________________________________________________|
Figure 1: Light Blue: Participant Personnel; Orange: Personnel
Infected

Hospital Municipal Angel Marzetti — CANUELAS
City:

Total participating personnel 150; 90 received
IVERCAR and 60 used PPE alone.47 health care
personnel (78.3%) in the PPE alone group returned
positive CoVid 19 swabs, while 0 of the 90 individuals
receiving IVERCAR treatment in addition to PPE
tested positive for CoVid-19 in the study period.
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HOSPITAL MARZETTI
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IVER.CAR NO NER.CAR
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Figure 2: Light Blue: Participant Personnel; Orange: Personnel Infected

Cuenca Alta Hospital - BUENOS AIRES Province:

Total participating personnel 300; 90 received IVERCAR and
210 used PPE alone. 65 health care personnel (30.9%) in the
PPE alone group returned positive CoVid 19 swabs, while 0 of
the 90 individuals receiving IVERCAR treatment in addition to
PPE tested positive for CoVid-19 in the study period.

HOSPITAL CUENCA ALTA

300

200
., 1R ]
IVER.CAR NO IVER.CAR

W Serie 1 M Serie 2

Figure 3: Light Blue: Participant Personnel; Orange: Personnel Infected

Centro Medico Caseros — Buenos Aires City:
Total participating personnel 15; 8 received IVERCAR and 7
used PPE alone.5 health care personnel (71%) in the PPE alone
group returned positive CoVid 19 swabs, while 0 of the 8
individuals receiving IVERCAR treatment in addition to PPE
tested positive for CoVid-19 in the study period.

CENTRO MEDICO CASEROS

NO IVER.CAR

10

5 .
0
IVER.CAR

M Serie 1 ® Serie 2

Figure 4: Light Blue: Participant Personnel; Orange: Personnel Infected

TOTALS

1000
800
600

400
° . ]
0
IVER.CAR NO IVER.CAR

M Seriel M Serie 2

Figure 5: Light Blue: Participant Personnel; Orange: Personnel
Infected

Discussion

In the present two clinical trias, the ethnic and age

characteristics, previous health, personal protection

measures, performance areas, work hours, and type of
patients assisted were the same in each arm.

If we consider the following facts:

1) Drops and sprays are a major source of human-to-
human transmission.

2) The sources mentioned above depend on different
sizes of saliva droplets.

3) The contagion comes from symptomatic and
asymptomatic patients.

4) The proportion of asymptomatic patients exceeds
30% of all cases.

5) The concentration of ivermectin and carrageenan
is adequate in the nasal mucus and salivary glands.

6) The combined oral solution can offer double
protection: on the one hand, it reduces the spread
and, on the other hand, it reduces the viral load.

7) Both (ivermectin and carrageenan) are present in
the international pharmacopoeia, and their use is
widely accepted.

8) Their respective "off label" applications do not
involve any risk.

9) Health Personnel are constantly at risk of
contagion, thus locking down all their co-workers,
and preventing the community from the access to
appropriate health care.

We conclude that by using ivermectin in oral solution
and carrageenan in nasal spray form, we are providing
an inexpensive, safe and effective means to protect
people from contagion and serious forms of the
disease.

Consent for Publication: Written informed consent
was obtained from the patient for the publication.
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ABSTRACT

The current SARS COV2 (COVID 19) pandemic has generated a high number of infections among Health Agents.
Around 25% of them have had to leave - temporarily or permanently - their jobs, due to having contracted the

disease.

Likewise, numerous deaths have been lamented within this group, which acts as the first defense against this and

other pathologies that threaten the individual.

All this has happened despite Personal Protective Equipments (PPEs), which makes it essential to optimize -from
the pharmacological point of view- these elements, in order to reduce the risk of contagion as much as possible.

In this sense, Ivermectin has shown its usefulness against SARS COV?2, both in treatment and in prophylaxis.

Therefore, this work compiles the characteristics of the group of Health Agents (and their close contacts) from
a Buenos Aires Hospital specialized in Infectious Diseases, who resorted to it, as well as the results that were

obtained.

Keywords
COVID-19, Virus, Ivermectin.

Introduction
Atthe end of December 2019, the incidence of a typical pneumonia
of unknown cause was reported in the Chinese city of Wuhan.

This species, initially named nCOV19 and later renamed SARS-
CoV-2 due to its structural similarity to the homonymous species,
quickly spread. The early association identified between SARS-
CoV and SARS-CoV-2 was supported by subsequent analyzes of

protein S (spike) [1].

The only significantly different portion is a furin-binding domain
in the SARS-CoV-2 protein S, which has been speculated could
expand the tropism or increase virus transmission, compared to
SARS-CoV of 2003.

On the other hand, one of the most conserved portions of the
protein is the receptor-binding domain (RBD), which has a similar
(or reportedly higher) affinity to angiotensin converting enzyme
type 2 (ACE2) in comparison with SARSCoV [2].
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A second receptor, TMPRSS2, would also be involved in the entry
of the virus into the host cell.

To the proteiform manifestations of presentation, must be added
those of the comorbidities that accompany the patient, which will
negatively affect their prognosis.

The vast majority of patients will present mild forms and / or
will be asymptomatic, but the high contagiousness of this viral
entity makes a rapid and accurate diagnosis imperative to prevent
them from becoming silent disseminators of the pathology in the
community (Figure 3).

It has been confirmed that the most severe cases present with an
overlap of hyperinflammation and hypercoagulability (Figure 4)
[3.4].

The percentage of cases that evolve into critical and / or fatal forms
is highly variable and there is no initial form - however slight -
that can predict them. Thrombotic risk is significantly affected by
age and comorbidities, along with accumulating evidence of the
importance of coagulopathy in the pathogenesis of COVID-19,
these are findings that increase the intriguing possibility that
pulmonary vasculopathy could contribute evolutionary differences
in the malignancy of the condition, which highlights the age
susceptibility to mortality from COVID -19 (Figures 5 and 6).

If to all these comorbidities and greater age susceptibility we add
work performance in the area of greatest risk of contagion (Figures
7 and 8), it can easily be deduced that the most enormous efforts
should be applied to avoid the spread of the virus within Health
personnel.

Updated Knowledge About Ivermectin (IVM)

Ivermectin (IVM) is an antiparasitic (endodecticide), with
nematicidal and ectoparasiticidal properties [5]. It is a macrocyclic
lactone derived from avermectins, a group of highly active
endodecticidal antiparasitic agents isolated by fermentation of the
soil microorganism Streptomyces avermitilis. It was discovered in
1960 in Japan by Satoshi Omura. In 1981, William C. Cambell
began the studies that allowed its veterinary use. Both received the
Nobel Prize in Physiology and Medicine in 2015.

In 1985, the French proved its usefulness in onchocerciasis in
Africa. It was approved in 1997 by the FDA for treatments of:
strongylidiasis and crusted scabies, in patients with AIDS.

In Human Medicine, it has been used in children from 5 years of
age onwards, for the management of ecto and enteroparasitosis [6].

Orally, in humans, it does not cross the blood-brain barrier. It is
contraindicated in pregnancy.

Recently, its viricidal effects on flaviviruses, dengue, Zica,
Chikungunya, among others, have been compiled [7,8].

Ivermectin is an inhibitor of the causative virus (SARS-CoV-2).
This activity is due to the dependence of many RNA viruses on
IMPa / Bl during infection. Recently, another mechanism of
action has been proposed, assuming its role as an ionophore agent.
Ionophores have many oxygen atoms internally, and are essential
for binding cations and transporting them through phospholipid
bilayers (cell membranes; phospholipid capsid of the virus). As
a consequence, it determines an ionic imbalance between the
external and internal environment, with the consequent osmotic
lysis.

Stage |
(Early Infection)

1A

Severity of lliness

(Pulmonary Phase)

Stagelll Stage Ill
{Hyperinflammation Phase)

B

Host inflammatory response phase

Lymphopenia, increased
prothrombin time, Increased D-
| Dimer and LDH (mild)

Time course

dlinical Miid m“a‘;fg“;’;}; LTS Shortness of Breath sw;?:?fock
Symptoms - ‘Hypoxia (Pa02/Fi02<300mmHg)
Dry Cough, diarrhea, headache - Cardlac Fallure

Abnormal chest imaging
Transaminitis
Low-normal procalcitonin

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

Figure 1: Covid Infection Cycle.
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These results, as a whole, demonstrated that ivermectin possesses
antiviral action against SARS-CoV-2 in vitro, with a single dose
capable of controlling viral replication in 24-48 hours, and the
possibility of repeating it periodically.

Research has been added on other forms of action of IVM in the
face of COVID disease, not directly on the causative agent, but on
the pathophysiological mechanisms through which its deleterious
activity develops (hyperinflammation and hypercoagulability).

All of the above is summarized in Figure 9 [9-12].

._EXTRACELLULAR e==3|0NONOPHORES
DIRECT —
INTRACELLULAR === ALFA/BETA 1IMP. BLOCKAGE
INMUNE MODULATION (INTERFERENCE 116/iL10)
INDIRECT < ENDOTELIUM STABILIZATION
PROTHROMBINE TIME ELONGATION

Figure 9: Ivm Mechanisms of Action Against Covid.

Material and Method
In the period between June 1 and December 15, 2020, and in the
absence of prophylactic pharmacological measures against SARS

COV2, a high number of Health Agents from a Metropolitan
Infectious Hospital used -of their own free will- Ivermectin (IVM)
to alleviate this deficiency.

In all cases, this drug was used at a rate of 0.2 mg per kilogram of
weight, in a weekly dose, for eight weeks, followed by an interval
of 4 (four) months of rest.

This prophylaxis was extended to the close contacts of the Health
Agents, taking into account that the eventual contagion can
occur in the workplace or anywhere else, with the home being a
conflictive and vulnerable point at the same time.

In the above period, 163 (one hundred sixty-three) people received
prophylaxis.

One of them (Health Agent) resigned from her position so it was
impossible to follow up on her evolution.
With that desertion, 162 people remained in self-evaluation.

The distribution by sex was: 75 men (46.01%), and 87 women
(53.98%) (Figure 10).

The average age was 51.6 years, plus / minus 11 years (2 standard
deviations), with a dispersion between 10 and 85 years (Figure 11).

Microbiol Infect Dis, 2020

Volume 4 | Issue 4 | 7 of 8



Sexo

N varones

H mujeres

Figure 10: Sex Distribution.

50

45

40

35

30

25

20

15

10

g 1 1

0 T T T T T T 1

21-30afios  31-40afios  41-50 afios  51-60afios  61-70 afios

>20afios >71afios
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To date, 105 (one hundred five) people have completed the first
series (8 weeks of prophylaxis and 16 of rest), while 57 (fifty-
seven) people have already entered the second series (of them, 17
have completed the 8 weeks of IVM).

No infections were recorded among the 162 subjects during the
period mentioned at the beginning.

Conclusion

The world literature, registered during this pandemic, refers not
less than 25% of infections among Health Agents dedicated to the
care of Infectious Areas in general, and of COVID in particular
[13]. This implies that —throughout the six-monthly follow-up
of the subjects included in this collection, no less than 35-45
infections should have been registered, an event that did not occur.

From the data included in this compilation, it appears that
Ivermectin has been an excellent adjuvant method for Personal
Protective Equipment, for the prophylaxis of SARS Cov 2 in
health personnel and their contacts [14].

As such, it is not only recommended to extend it to all Health
Agents, but also to all vulnerable population groups (geriatric and
psychiatric institutes, orphanages, prisons, etc.).
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ABSTRACT

cut the chain of contagion.

Keywords: Children; Covid-19; Symptoms

The current pandemic by COVID 19 leaves new teachings at every moment. One of them is that children (especially those
from early childhood) have a viral load of COVID 19 up to 10 times higher than adults, even though they are, in their vast
majority, asymptomatic. This is of enormous sanitary importance, since they are "healthy" carriers, who can transmit the
disease. For this reason, the authors emphasize the need to treat this age group with nasal and oral carrageenan, in order to

INTRODUCTION

The early association identified between SARS-CoV with SARS-
CoV-2 was supported by the analyzes made to the protein S (spike)
that characterizes these two viruses, where an important similarity
in these transmembrane structures was made clear, making them
practically superimposable each. The only significantly different
portion is a furin-binding domain in the SARS-CoV-2 protein
S, which could expand tropism or increase virus transmission,
compared to SARS-CoV of 2003. On the other hand, one of the
most conserved portions of the protein is the receptor-binding
domain (RBD), which has a similar (or reportedly higher) affinity to
angiotensin-converting enzyme type 2 (ACE2) in comparison with
SARSCoV [1]. This functional receptor is found in tissues, including
lung alveolar epithelium, arterial and venous endothelium, smooth
muscle, renal tubular epithelium, and small intestine epithelium,
largely explaining the clinical presentation of COVID-19 patients.
Furthermore, it has been shown that the activation of the virus
ACE2 binding also requires the participation of the TMPRSS2
receptors, the hyperexpression of which would justify the greater
severity in men, especially those with androchronogenetic allopecia.
Diagnostic confirmation is made through laboratory studies, which
can be performed on a wide variety of biological samples.

In pediatric patients, fever and cough are the common symptoms

of COVID-19 (Figure 1).

Also odynophagia, excessive fatigue or diarrhea. In general, they
will be mild, even asymptomatic (which does not prevent them
from being contagious but, on the contrary, increases the risk of
community spread).

Leading signs and symptoms of COVID-19: Children vs. adults
[ chitdren (n=291) [l Adults (n = 10,944)

Fesy —|

o —

Headache

Sore throat

I|I‘
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of breath

Iul
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Note: Based on data for 11% of pedlatric cases and 9.6% of adult cases reported as of April 2.
Source: MMWR. 2020 Apr 6;69(early release):1-5

Figure 1: Signs of COVID-19, Adult Vs. Children.

Rates of serious illness were lower in older children, but there were
rare cases of children in each age group requiring hospitalization. A
small number of children between the ages of 2 and 15 have been
observed to have experienced pediatric multisystemic inflammatory
syndrome, or PIMS, for its acronym in English [2]. PIMS can cause
vasculitis. PIMS have characteristics in common with toxic shock
syndrome and Kawasaki disease. Children are susceptible to severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2) infection
but generally have mild symptoms compared to adults. Children
cause the spread of respiratory and gastrointestinal diseases in the
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population, but data on children as sources of spread of SARS-
CoV-2 is scarce. Early reports found no strong evidence that
children were the main contributors to the spread of SARS-CoV-2,
but school closings early in responses to pandemic thwarted
large-scale investigations of schools as a source of community
transmission (Figure 2).

As public health systems seek to reopen schools and day care
centers, understanding the potential for transmission in children
will be important to guide public health measures. Replication
of SARS-CoV-2 in older children leads to similar levels of viral
nucleic acid in adults, but significantly higher amounts of viral
nucleic acid are detected in children younger than 5 years. The
behavioral habits of young children and locked rooms at school
and daycare are of concern for the amplification of SARS-CoV-2 in
this population as public health restrictions are eased. In addition
to the public health implications, this population will be important
in directing immunization efforts as SARS-CoV-2 vaccines become

available [3].

An example of the risks that reopening (especially the school one)
can cause if the appropriate measures are not taken, was Israel. At
first, handling the pandemic in Israel was considered successful.
It had closed schools in March and quickly implemented remote
learning for its two million students. But after the faceto-face
reopening, Jerusalem's Gymnasia Ha'ivrit High School soon became
the largest single-school outbreak in the country and worldwide.

There were 154 students and 26 staff members infected. Despite the
fact that the Ministry of Education had issued safety instructions
such as the use of masks, the opening of windows, the frequent
washing of hands and the safety distance, a key aspect failed: the
social distancing [4]. It was thus that, inevitably, the coronavirus
passed from schools to homes. And then to neighbors, who in turn
transmitted it to other students, and it reached more educational
institutes and teachers.

The Ministry of Education closed more than 240 centers and
quarantined more than 22,520 teachers and students. The balance
at the end of the school year was 977 infected students and teachers.

Many pointed to the anticipated reopening of schools as the trigger
for a second wave of Covid-19 infections.

Siegal Sadetzki, who resigned as Israel's Director of Public Health
Services, acknowledged that insufficient precautions in schools
had to do with the new outbreak. Eli Waxman, a professor at the
Weizmann Institute of Science and chairman of the team advising

Israel's National Security Council on the pandemic, called the
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Figure 2: Graph showing SARS-CoV-2 RT-PCR CT with respect to age in
children.
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hasty reopening back to face-to-face classes a major failure. He also
warned other countries not to follow their example [5].

COVID-19 AND SALIVA

Saliva contains crevicular fluid, desquamated oral epithelial cells,
and microorganisms.

90% of saliva is secreted with a pH of 6 to 7. 99% of saliva is
water and the remaining 1% contains a large group of components.
Saliva is known to play a role in early diagnosis and close contact

transmission in COVID 19.

Chen et al. [6] found COVID-19 nucleic acid, suggesting that
the salivary glands are infected by the new virus. Several studies
have shown that the salivary gland and tongue express the ACE2
receptor, suggesting that the oral cavity is a perfect host for the
invasion of COVID. In a previous study on severe acute respiratory
syndrome-coronavirus (SARS-CoV), epithelial cells of the salivary
glands were infected with high expression of ACE2. COVID-19
would generate infectious saliva in a sustained manner. ACE2
expression in the minor salivary glands was higher than in the
lungs, suggesting that the salivary glands are a potential target
for COVID-19. The positive rate of COVID-19 in the saliva of
patients can reach 91.7%, and saliva samples can also cultivate the
live virus. Some virus strains have been detected in saliva up to 29
days after infection with coronavirus [7].

FORMS OF CONTAGION

Estimating the prevalence and contagion of new undocumented
coronavirus infections is critical to understanding the overall
prevalence and pandemic potential of this disease. Observations of
reported infections in China, along with mobility data, a dynamic
network metapopulation model, and Bayesian inference, have
been attempted to infer critical epidemiological characteristics
associated with SARS-CoV-2, including the fraction of
undocumented infections and their contagion. An estimated 86%
of all infections were undocumented (95% confidence interval
(CI) 82%-90%) prior to the January 23, 2020 travel restrictions.
The transmission rate of undocumented infections per person was
55% of the transmission rate of documented infections (95% CI:
46%-62%), however, due to their higher number, undocumented
infections were the source of 79% of documented cases. These
findings explain the rapid geographic spread of SARS-CoV-2 and
indicate that containment of this virus will be particularly difficult.
According to studies carried out on a larger scale, of 100% of
infected people, 30% will not present any symptoms. This implies
that it will not consult at any time, but it will be as infectious as
manifest cases [8]. Del restante 70%, mas de la mitad (cerca del
38%) se presentara oligosintomatico, por lo que es dable que
tampoco consulte (aunque la infectividad y contagiosidad estén
presentes).

Of the remaining 70%, more than half (about 38%) will present
oligosymptomatic, so it is possible that they also do not consult
(although infectivity and contagiousness are present). As long as
the tests are not really massive (not limited to multi-symptomatic
patients), the true impact of COVID 19 on our society will be
unknown.

In addition to restrictions on people's mobility, the World Health
Organization and governments have prescribed maintaining
an interpersonal distance of 1.5 or 2 m from one to another, to
minimize the risk of contagion through the drops that we generally
spread to around us by nose and mouth. However, recently
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published studies support the hypothesis of virus transmission at
a distance of more than 2 m from an infected person (Figure 3).

Researchers have shown the greater aerosol and surface stability
of SARS-COV-2 compared to SARS-COV-1 (with the virus
being viable and infectious in aerosol for hours) and that the
transmission of SARS-CoV in air can occur at more than the
anticipated distance between contacts. In fact, there is reasonable
evidence about the possibility of airborne transmission of SARS-
COV-2 due to its persistence in aerosol droplets in a viable and
infectious form. Based on available knowledge and epidemiological
observations, it is plausible that small virus-containing particles can
spread in indoor environments that cover distances of up to 10
m from emission sources, representing a type of transmission by
aerosolization [9].

Field studies conducted within Wuhan Hospitals showed the
presence of SARS-COV-2 RNA in air samples collected in hospitals
and also in the surrounding area, leading to the conclusion that
the air route should be considered a important pathway for viral
spread. The interpersonal distance of 2 m can be considered
reasonable as an effective protection only if everyone wears face
masks in activities of daily living, but it is not sufficient in the case
of aerosolization of secretions, and even less if external conditions
(wind, etc. ) convey these secretions at a greater distance.

THERAPEUTIC PROPOSAL FOR THE CHILD
POPULATION, IN ORDER TO CUT THE CHAIN
OF CONTAGION

Current knowledge about carrageenans
Carrageenans are extracts from the Rhodophyceas seaweed.

There are 3 basic types of carrageenan: Kappa, lota, and Lambda
(Figure 4).

r. Sin mascarilla
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Carrageenans are used in the food industry either as a stabilizer,
thickener or gelling agent. The foods most commonly treated
with carrageenan are dairy products, meat products, pastry and
confectionery.

Recently, the viricidal capacity of carrageenan has been reported,
resulting from the interference with the early steps of viral
replication, by inhibitory action on the viral coupling to the host
cell. This effect is supposed to be mediated by the interaction of
sulfated polysaccharides with positively charged domains on the
glycoprotein envelope involved in binding with proteinglycans on
the surface of the host cell. Thus, iota-carrageenan demonstrates a
potent antiviral activity in vitro, reducing rhinovirus reproduction
and its cytopathic effects. The same results were obtained with the
herpes simplex virus and the Japanese encephalitis virus (Figure 5).

The binding and entry of coronaviruses, including SARS-CoV-2, is
mediated by the Spike Glycoprotein (SGP).

Recently, a SARS-CoV-2 Spike Pseudotyped Lentivirus (SSPL)
was developed that enables the study of spike-mediated cell entry
through luciferase reporter activity in a BSL2 environment. lota-
carrageenan can inhibit cellular entry of SSPL in a dose-dependent
manner. SSPL particles were effectively neutralized with an IC50
value of 2.6 pg/ml iota-carrageenan. In vitro data on iota-carrageenan
against various rhino and coronaviruses showed similar IC50
values and was easily translated into clinical efficacy when a nasal
spray containing iota-carrageenan demonstrated a reduction in the
severity and duration of symptoms of the common cold, caused
by various respiratory viruses. Consequently, our in vitro data on
SSPL suggest that the administration of iota-carrageenan may be
an effective and safe prophylaxis or treatment for SARS-CoV-2
infections. The antiviral action of carrageenan is due to the fact
that this polymeric compound would function as an electrical
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Figure 3: The hypothesis of virus transmission at a distance of more than 2 m from an infected person.
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Figure 4: The 3 basic types of carrageenan; Kappa, lota, and Lambda.
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barrier that, thanks to its negative charge, would bind to the viral
particles, whose envelope contains positively charged proteins,
thus preventing the virus from joining the virus. cell surface and
blocking their entry into them. Carrageenan can also capture viral
particles released by cells that have already been infected. Topical
carrageenan has two different effects in relation to SARS-CoV-2.
On one hand, it slows down infection through the nose in healthy
individuals, by shielding the cells that form the epithelium of the
nasopharyngeal mucosa. On the other hand, in the case of infected
patients who were recently diagnosed, it prevents the viral particles
released by the dying cells from colonizing new cells, for example
from the olfactory epithelium, and that allows the pathogen to
spread to new routes, to end up arriving to the central nervous
system; or infect more cells of the respiratory epithelium, on the
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way to the lower respiratory tract (Figure 6).

By preventing the virus from reaching the bronchi and lungs,
the respiratory system would not be compromised, reducing the
number of patients with COVID-19 in severe or even moderate
condition [10].

HOW TO USE CARRAGEENAN IN SPRAY

Topical carrageenan is easy to apply; It has no side effects and gives a
special resistance to entry, further proliferation and dissemination
of the virus. It has been in the Argentine pharmacopoeia for
almost 10 years, and in other countries (United Kingdom, Austria,
Australia, etc.) for almost two decades. Carrageenan has come
under fire, as some reports claim that it can cause potential damage
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Figure 5: The results obtained with the herpes simplex virus and the Japanese encephalitis virus.
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Figure 5: The results obtained with the herpes simplex virus and the Japanese encephalitis virus.
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to the digestive system. Meanwhile, the FDA along with the Food
and Agriculture Organization (FAO) and the World Health
Organization (WHO) recognize carrageenan as a safe ingredient
for consumption and a recent study further supports this idea.
The debate over carrageenan is not new; It has been under careful
investigation since the 1960s. Carrageenan is a key ingredient in
foods and beverages, offering the desired stability, texture, and
mouthfeel. Some even consider it to be the "perfect stabilizer." It
is also offered as a vegetarian and vegan alternative to gelatin in
confectionery products. The criticism surrounding the ingredient
involves the fact that it is an "unhealthy" additive and that it is found
in organic and natural products. Some health experts say it causes
inflammation, and in severe cases it can lead to ulcers, bleeding,
and even cancer. However, James McKim conducted a two-year
study looking at the possible health outcomes of carrageenan.
McKim's research confirms that carrageenan does not have an
impact on the human body when consumed in food in the long
term. Even less, when it is used as a medication, in the short and or
medium term. In addition to antiviral active ingredients, typically,
the present composition comprises at least one pharmaceutically
acceptable carrier and, optionally, other additives or active
ingredients. A suitable vehicle can be a diluent, for example
water or saline, an excipient or other suitable and useful vehicle
for the administration of the active ingredients. Carrageenan can
be used in the form of any pharmaceutically acceptable salt, for
example sodium salts of carrageenan can be used. Carrageenans
of the iota type are available in the Argentine Pharmacopoeia
(Nasitral). Carrageenan has been found to be non-toxic in oronasal
administration, even at extremely high doses, and has therefore
been classified as "Generally Recognized as Safe" (GRAS) by the
Food and Drug Administration (FDA) from the US.

The antiviral pharmaceutical preparation is for the treatment or
prophylaxis in an individual who is especially susceptible or at
increased risk of a rhinovirus infection, such as a high-risk patient
selected from the group consisting of an asthmatic patient, a person
with allergies and a person suffering from an inflammatory disease

(Figure 7).

Typically, the composition will be provided as a sterile, non-
pyrogenic preparation. However, the pharmaceutical composition
could also come to be used to coat solid surfaces of hygiene or
sanitary articles, for example, articles for hygiene or facial care that
are typically used in the oral or nasal regions, such as handkerchiefs.
or paper nose pads and pocket tissues [11].

More specifically, the pharmaceutical composition can be applied,
for example, sprayed, in much the same way as disinfectants,
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onto toilet paper gloves, tissues or wipes, including nose tissues,
to exert a vricidal effect, at least to some extent, thus helping to
reduce repeated self-infection of an individual by contamination
of the fingertips and also to reduce viral spread between different
individuals who are in close contact with each other, for example,

hand-to-hand.

Depending on the nature of the sanitary or hygiene article, said
article may be covered, moistened or otherwise impregnated with
the pharmaceutical composition [12].

Such carrageenan treated articles may also include, but are not
limited to, cotton swabs, dust masks, or face masks. Even lipsticks
can be formulated to contain an antiviral effective amount of
iota-carrageenan. These hygiene or health care items can be used
prophylactically or in conjunction with therapeutic treatment
against a viral infection and can be helpful in preventing or reducing
the risk of infection. Accordingly, the antiviral composition is
applied by coating or impregnation on the solid surface of a
hygiene or sanitary care article, in particular of a glove, washcloth
or tissue of hygiene or sanitary paper, especially a tissue or paper
towel for the nose.

CONCLUSION: THE BENEFIT OF CARRAGEENANS

If we consider the following facts:

e Drops and aerosols are a major source of human-to-human
transmission.

e The sources mentioned above depend on different sizes of
saliva droplets.

e The contagion comes from symptomatic and asymptomatic
patients.

e The proportion of asymptomatic patients exceeds 90% of all
pediatric cases.

e Carrageenan concentration is adequate in the nasal mucosa
and salivary glands.

e  Oral solution can offer a double protection: On the one hand,
it reduces the spread and, on the other hand, it reduces the
viral load.

e Carrageenan is in the pharmacopoeia, and its use is accepted
almost worlwide.

e Its application does not imply any risk.

*  We conclude that by using carrageenan in the form of a nasal
and oral spray, we may be providing an inexpensive, safe and

Figure 7: The antiviral pharmaceutical preparation in the treatment or prophylaxis.
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effective means of protecting people from contagion and
serious forms of the disease.
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Safety and Efficacy of the Combined Use of Ivermectin, Dexamethasone,
Enoxaparin and Aspirina against Covid-19 the I.D.E.A. Protocol
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ABSTRACT

From the first outbreak in Wuhan (China) in December 2019, until today (05/28/2020), the number of deaths
worldwide due to the coronavirus pandemic exceeded 2.5 millions.

Only in Argentina, 50,000 deaths have been confirmed so far. There haven’t been so far any clear diagnostic pattern
for this exceptional entity except unilateral skin involvement, early onset of symptoms, positive ANA and negative
tests for Borrelia burgdorferi. Hence, we report a new case of a young Moroccan man.

No treatment tested worldwide has shown unquestionable efficacy in the fight against COVID 19, according to
W.H.O, NIH and NICE reports and accumulated data.

Our proposal consists of the combination of drugs, based on the pathophysiology of the virus. We have designed a
treatment called .D.E.A., based on four affordable drugs already available on the pharmacopoeia in Argentina, on
the following rationale:

- Ivermectin (IVM) solution to lower the viral load in all stages of COVID 19

- Dexamethasone 4-mg injection, as anti-inflammatory drug to treat hyperinflammatory reaction to COVID-infection
- Enoxaparin injection as anticoagulant to treat hypercoagulation in severe cases.

- Aspirin 250-mg tablets to prevent hypercoagulation in mild and moderate cases

Except for Ivermection oral solution, which was used in a higher dose than approved for parasitosis, all other drugs
were used in the already approved dose and indication. Regarding Ivermectin safety, several oral studies have shown
it to be safe even when used at daily doses much higher than those approved already. A clinical study has been
conducted on COVID-19 patients at Eurnekian Hospital in the Province of Buenos Aires, Argentina.
The study protocol and its final outcomes are described in this article. Results were compared with published data
and data from patients admitted to the hospital receiving other treatments.

None of the patient presenting mild symptoms needed to be hospitalized. Only one patient died (0.59 % of all
included patients vs. 2.1 % overall mortality for the disease in Argentina today; 3.1 % of hospitalized patients vs. 26.8
% mortality in published data). I.D.E.A. protocol has proved to be a very effective alternative to prevent disease
progression of COVID-19 when applied to mild cases, and to decrease mortality in patients at all stages of the disease
with a favorable risk-benefit ratio.
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INTRODUCTION

In late December 2019, the incidence of atypical pneumonia
cases of unknown cause was reported in the Chinese city of

Wuhan.

PCR (Polymerase Chain Reaction) studies found a coronavirus,
which was >85% similar to a bat SARS-type CoV (batSL-
CoVZC45).

SARS-type CoV (bat-SL-CoVZ(C45)
The early association identified between SARS-CoV with SARS-

CoV-2 was supported by subsequent analyzes, where an
important similarity in these transmembrane structures was
made clear.

The only significantly different portion is a furin-binding
domain in the SARS-CoV-2 protein S, which may expand
tropism or increase virus transmission.

Studies on SARS-CoV proteins have revealed a potential role for
IMPo/B1  during infection in the signal-dependent
nucleocytoplasmic closure of the SARS-CoV nucleocapsid
protein, which may affect host cell division. The predilection
and competitiveness of the virus over ACE2 cell receptors has
already been demonstrated, and its subsequent need for the
importin described above is also confirmed. This functional
receptor is found in multiple tissues, including alveolar
epithelium of the lung, arterial and venous endothelium,
smooth muscle, renal tubular epithelium, oropharyngeal mucosa
and epithelium of the small intestine, largely explaining the
clinical presentation of patients with COVID-19. So has its
interaction with TMPRSS2 receptors (Figurel).

| e ]

Figure 1: COVID 19 and ACE2 receptors
DEVELOPMENT OF CLINICAL EVENTS

Before proceeding to list them, we must emphasize two
premises:

Between 30 and 50% of patients who contract COVID 19 will
be asymptomatic or oligosymptomatic.
This fact will not give rise to the consultation, and will directly
affect a notorious under-registration of the cases.

The second, even more disturbing, premise is that these patients
are as contagious as the moderate and severe cases.

The virus incubation period has been calculated at 5.1 days
(95% CI, 4.5 to 5.8 days), and 97.5% of patients are said to have
symptoms at 11 days (95% CI 8.2 to 15.6 days).

J Clin Trials, Vol.11 Iss.3 No:1000459
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A mortality of 3.1 % has been calculated.

The average COVID patient presents with fever (78%), cough (60-
79%) and myalgias or fatigue (35.8 to 44%).

55% develop dyspnea, which appears on average 8 days after the
onset of symptoms.

To the manifestations expressed above, the presence of bilateral
conjunctival injection should be added, without associated
secretions, hypogeusia, skin rash and hyposmia.

Diagnostic confirmation is made through laboratory studies,
which can be performed on a wide variety of biological samples.

Bronchoalveolar lavage samples showed the highest sensitivity
(93%), followed by sputum samples (72%), nasal swabs (63%),
fiberoptic brush biopsy (46%), pharyngeal swabs (32%), feces
(29%) and, finally, blood (1%). A sensitivity of 91% is reported in

saliva samples.

Computed Axial Tomography (CAT) is very useful as a
complementary study in the diagnostic approach of COVID-19,
but this does not discredit follow-up by conventional Radiology, if
more sophisticated means are not available.

Evidence suggests that a subgroup of patients with severe forms of
COVID 19 may have cytokine storm syndrome.

Therefore, we recommend the identification and treatment of
hyperinflaimmation using existing approved therapies with proven
safety profiles to address the immediate need to reduce increasing
mortality (see Therapeutic Proposal).

Secondary Hemophagocytic Lymphohistiocytosis (SHLH) is a
poorly recognized hyperinflammatory syndrome characterized by
fatal and fulminant hypercytokinemia with multiple organ failure.

In adults, SHLH is most often triggered by viral infections, and
occurs in 3.7-4.3% of sepsis cases.

The cardinal features of sHLH include constant fever, cytopenias,
and hyperferritinemia; Pulmonary involvement (including ARDS)
occurs in approximately 50% of patients.

A cytokine profile that resembles sHLH is associated with the
severity of COVID-19 disease, characterized by an increase in
interleukin (IL) -2, IL-7, granulocyte colony stimulating factor,
protein 10 inducible by interferon-y, monocyte chemoattractant
protein, macrophage inflammatory protein 1-00 and tumor
necrosis factor-o.

Mortality predictors from a recent multicenter retrospective study
of 150 confirmed cases of COVID-19 in Wuhan, China included
elevated ferritin (mean 1297.6 ng / ml in non-survivors versus
614.0 ng / ml in survivors; p<0.001) and IL-6 (p<0.0001),
suggesting that mortality could be due to viral hyperinflammation

(Figure. 2).
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Figure 2: Aggressive forms of infection.

However, cases have been reported where tissue and organ
involvement has been found whose concentration of ACE
receptors is very dissimilar (myocardium, brain). In all of them,
the common denominator was small vessel thrombosis, as seen
in entities such as Catastrophic Antiphospholidic Syndrome.

More than a century ago, Virchow proposed that the formation
and spread of thrombi was caused by abnormalities in three key
areas:

Blood flow

The vascular wall

The components of blood

These three factors are known as the Virchow triad (Figure.3).

Currently the Virchow triad factors have been narrowed down
in more detail:

Circulatory stasis: abnormalities of hemorrheology and

turbulence in vascular bifurcations and stenotic regions.

Injury to the vascular wall: abnormalities in the endothelium,
such as atherosclerosis and associated vascular inflammation.

Hypercoagulabimity of blood
Cancer, thrombophilia,
inflammatory disease...

Virchow’s triad
of thrombosis
Vessel wall injury
Surgery, chemical
irritation,
inflammation...

Stasis of blood
Immobility, varicose]
veins, venous

Qbstruction..

Figure 3: Updated virchow triad.

Hypercoagulable state: Abnormalities in the coagulation and
fibrinolytic pathways and in platelet function associated with an
increased risk of VTE and other cardiovascular diseases (such as
Coronary Artery Disease [CPA], heart failure and stroke in patients
with AF). All lead to a state of hypercoagulability, which could explain
the formation of microthrombosis in different locations, As has been
repeatedly reported in patients with COVID 19.

BASES OF THE PROPOSED THERAPEUTICS

J Clin Trials, Vol.11 Iss.3 No:1000459
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They rest on four pillars: Ivermectin, Aspirin, Dexamethasone and
Enoxaparin.

IVERMECTIN

Ivermectin is a broad-spectrum antiparasitic, with vermicidal and
ectoparasiticidal properties. It was discovered and marketed for animal
use in the early 1980s.

Approved in 1997 by the FDA for single-dose strongyllidiasis of 200 mcg
/kg and crusted scabies (Scabies Norway) in patients with AIDS at a dose
of 200 mcg/kg, every week for 2 weeks.

In Argentina, it has been available for human use for almost 20 years.

But, much more recently, its viricidal effects have been compiled on
different varieties of flavivirus, dengue, Zica, Chikungufa, etc.

Ivermectin has been reported to be a SARS-CoV-2 inhibitor. This activity
is believed to be due to the dependence of many different RNA viruses
on IMPo/Bl during infection. These reports suggested that the
inhibitory activity of ivermectin nuclear transport may be effective against
SARS-CoV-2, since they demonstrate that ivermectin has antiviral action
against the clinical isolate of SARS-CoV-2 in vitro, with a single dose
capable to control viral replication in 2448 hours in vitro.

Apart from the intracell effect of IVM, more mechanisms of action have

been described (Figure 4).

EXTRACELLULAR e===pIONONCPHORES
DIRECT —
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INMUNE MODULATION (INTERFERENCE 116/1L10)
INDIRECT -y ENDOTHELIUM STABILIZATION
PROTHROMBINE TIME PROLONGATION

Figure 4: Invermectin mechanisms of action against covid infection.

Although in vitro studies have used doses that -extrapolated to
those recommended in the treatment of ectoparasitosis in
humans- might seem high, the truth is that studies carried out in
healthy volunteers, more than two decades ago, proved that the
usual doses they can be increased tenfold, without significant side
and / or adverse effects.

ASPIRIN

Aspirin is the common name for acetylsalicylic acid. The chemical
production is based on the salicylic acid obtained by synthesis. Its
most common uses and for what it was first used was as an
analgesic (for pain), antipyretic (to lower fever) and anti-
inflammatory. It is classified as a non-steroidal anti-inflammatory
drug (NSAID). In 1989 the first large study was published that
proved that Aspirin reduces cardiovascular risk, acting as an
antiplatelet agent.

These were low-dose Aspirin, and the risk of myocardial
infarction was found to decrease by 44% when the previously
named dose of Aspirin was administered.

HEPARIN AND ENOXAPARIN

Heparins are injectable anticoagulant substances. A distinction
should be made between standard heparin or unfractionated
heparin (HNF) and low molecular weight heparins (LMWH).

HNF is made up of a heterogeneous mixture of polysaccharide

3



Hector C, et al.
chains of variable length.
LMWHs are the result of fragmentation of HNF by different

methods to products  with and more
homogeneous molecular weights. They are also made up of a

achieve lower
mixture of polysaccharide chains and their average molecular
weight is much lower. The antithrombotic and anticoagulant
activity of HNF is related to the ability to inhibit factor Xa and
factor Ila respectively. LMWHSs have less inhibitory activity to
thrombin or factor Ila but maintain the same potency with
respect to factor Xa, so it is expected that they present a lower
risk of bleeding but the same antithrombotic activity.

CORTICOSTEROIDS

Systemic corticosteroids are powerful anti-inflaimmatory and
agents. They
intramuscularly, orally,

immunosuppressive can be administered
intralesionally, and
topically. Its side effects increase with high, long and frequent
doses.

Corticosteroids are drugs frequently used in various clinical
situations, because they are powerful anti-inflammatories and
immunomodulators.

Glucocorticoids passively diffuse through the cell membrane,
then join soluble receptor proteins in the cytoplasm.
They are used, among others, for the treatment of some
rheumatic diseases. A separate case, well known but not studied
in the current contingency, is acute adrenal insufficiency.

The RECOVERY Trial proved DM is useful to reduce

mortality.

intravenously,

MINOR CRITERIA MAJOR CRITERIA

Fever less than 38.5 ° Fever higher than 38.5 °
Isolated diarrheal episodes Diarrhea (more than 3 diarrheic
Hyposmia or Hypogeusia stools / day)

Mild desaturation (between 96 Flictenular conjunctivitis

and 93%) Strong desaturation (less than
Dyspnea without matter 92%)
Polymyoarthralgias Tachypnea (FR> 25 / minute)
Persistent headache Livedo reticularis
Abdominal pain Giant urticharia

Table 1: Criterias.

LD.E.A. TRIAL

Based on the precedent data, we performed a Clinical Trial
based on the above-mentioned four drugs, on a gradual scale,
and according the severity of each case
That Trial, and its outcomes, were duly submitted to the
National Library of Medicine (USA) in July 2020. It consisted in
a prospective, two-arms (not randomized but based on
consentments), study. The control group received all the other
options  available (hydroxicloroquine, lopinavir-ritonavir,
convalescent plasma, etc.).
In order to determine the dose and combination, we developed
our own severity score.

INTERPRETATION

Mild cases Moderate cases Severe cases

4 major crit.
Findings or 3
major + 2 minor

3 major crit.
findings,
or 2 major + 2 minor

Only minor
criteria findings

Table 2: Interpretation.
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Disease Ivermectin Corticoid Ventilation
severity
Firm 24 mg orally | No Aspirin No
Suspicious at a dose of 250 mg
Case 200 ug / kg orally
or in a single
Confirmed dose, to be
case repeated a
week later
Moderate 36 mg orally | Dexameth | idem Low Flow
clinical stage | ata dose of | asone 4 Washed
400ug/ kg | mg Oxygen or
in a single (parenteral Oxygen
dose, to be ) Concentrato
repeated a r
week later
Severe case 48 mg via idem Enoxapar | Mechanical
with gastric in100 Ventilation
bilateral cannulae, at Ul/kg (1
pneumonia | a dose of mg/kg)
600 ug/kg
in a single
dose, to be
repeated a
week later

Table 3: Disease severity.

EQUIVALENCES

Dose of 300 micrograms,/kg orally, 0.6% drops=1.5 drops/kg of weight
Dose of 400 micrograms/kg orally, 0.6% drops=2.25 drops/kg of weight
Dose of 600 micrograms/kg orally, 0.6% drops=3 drops/kg of weight

When possible, we preferred to use IVM solution instead of tablets,
because of its easier absorption and the velocity to reach Tmax and tissue
concentration. Solution is also a better alternative if gastric cannulae

shall be used.
OUTCOMES

According to our clinical criteria, patients were divided into two major
groups: outpatients and admitted patients. Among the admitted patients
(Figure 5), death rate was 7 times less with the L.D.E.A. protocol, if
compared to all other applied treatments.
In this case, it is important to mention that corticosteroids and or
enoxaparin were used on both arms.

It is important to emphasize that death was taken as final “adverse
reaction”, thus avoiding any subjective bias.

A LO.EA 005125
Vivo 3{9s5%)  |L1(78bw] 004 RAotros fios. | 0,2182857
Muerto NERTY) 3 [21.4%)

Total 32 {100%] 12 {100%)
R 0,14583333
L - RAR 018303571
= RER B5 416E5ET
'.1 | J] AT >A634463
Figure 5: Outcomes in admitted patients.
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In the outpatients group, the adverse effect considered was the need of
ulterior admittance, as it has been observed worldwide that this
happens in up to 10 % of the mild cases, during the two weeks
posterior to diagnosis.

None of those 135 patients (0,0 %) needed to be admitted (Fig. 6)

Total:
135 patients with + swabs but without admittance criteria

Average Age: 53.5 years
Sex Predominance : not significative

Medication:

Ivermectin 24 mg. oral, to be repeated a week later
AAS 250 meg. oral, on a daily basis

Need of ulterior admittance: zero

Figure 6: Mild cases outcomes.
CONCLUSION

Given the rapid advance of the pandemic, the sequel of death
that it leaves behind, the lack of sustainable evidence in the
experimental treatments proposed up till now, the presence of
all the drugs proposed by us in the national pharmacopoeia,
their low cost in relation to the other trials, the scarce incidence
of side effects, and the possibility of massive use without the
limitations of dose, we conclude that the combination
ivermectin + aspirin + dexamethasone + enoxaparin is a very
desirablealternative.

Since we finished our Trials, 54 more ones have been submitted
to the NLM (USA), 35 of which already contain results. A meta-
analysis of those 37 Trials concluded all of them had positive
results, and the possibility of bias was almost inexistent (Figure

7).

35 ivermectin COVID-19 controlled studies, 17 RCTs
84% improvement for early treatment, RR 0.16 [0.08-0.33]

LI bk it

Sep 30 p<0.01 Nov 4 p<0.0001 Nov 18 p<0.00000° Jan 9
1in 10 thousand 1in 1 million 1in 1 billion
m  Oct 13 p<0.001 Nov 13 p<0.00001 Dec 2 p<0.0000001
1in 1 thousand 1in 100 thousand 1in 10 million
Figure 7: Meta-Analysis of trials using Ivm.
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The number of new COVID 19 contagions and related deaths is increasing worldwide. Our early protocols (NCT04425850 and
NCT04425863) duly submitted and released through the National Library of Medicine (USA) have given unmatched profs of
efficacy and safety, but still await their time to become widespread. In the meantime, we have simplified their use, and added
some extra tools to combat this permanent peril. The results of our further investigations are summarized below.

J

Conceptual Field

From the first imported case of COVID 19 (from Milan,
Italy, on March 3, 2020), until today (October 16), 966,000
infections and 25,723 deaths, have been registered in
Argentina [1]. If we consider the under-registration that
emerges from those not tested - and we are based on the fact
that the level of testing in Argentina is one of the lowest in the
world - we conclude that the REAL number of cases should
be exceeding 4 million by far of people. Likewise, if we take
into account the excess of deaths, deaths from COVID should
be counted at about 50,000 [2]. Surely, we will never know
exactly one or the other data. The truth is that - in recent times
- the WHO has definitively ruled out some drugs that initially
seemed promising, but that successive clinical studies ended
up stoning. This is the case with remdesivir, the ritonavir/
lopinavir combination, hydroxychloroquine, and interferon
[3]. Likewise, the trials carried out with convalescent
plasma at the Hospital de Clinicas José de San Martin and the
Hospital Italiano (both in CABA), as well as the multicenter
one carried out by the Ministry of Health of the Province of
Buenos Aires, yielded disappointing results [4-6]. There are
still treatments with equine serum, monoclonal antibodies

Covid 19 and Ivermectin Prevention and Treatment Update

and ivermectin, which we have dedicated ourselves to, and
which we will update below.

Ivermectin in Prevention

Ivermectin has been used both alone and associated
with carrageenan- for the prophylaxis of the population
groups most exposed to contagion, such as Health Agents
[7,8]. Its administration alone or in combination, has
demonstrated unobjectionable efficacy, greatly optimizing
biosecurity measures and personal protection elements
(which it does not replace). In this sense, there are certain
updates: 1) the use of ivermectin as a preventive of COVID
19 should not be limited only to Health Agents, but should
be extended to the Security Forces, to all Essential Personnel
who must be transferred in mass media, to population
groups in confinement and / or overcrowded conditions
(geriatric, psychiatric, prison, orphanage, slums, etc.), their
cohabitating contacts and people with comorbidities.

2) Ivermectin should be used at a rate of 200 micrograms per
kilogram of weight, in a weekly dose, which will be repeated

] Inf Dis Trav Med
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in the same period, up to 8 weeks. After these two months,
the adipose tissue will have accumulated enough ivermectin
for its protective effect to last for another four months [9].
Those four “extra” months can be covered with carrageenan,
which may have been used since the beginning of prevention
orjustadded in the ninth week, since its use can be prolonged
indefinitely [10].

Ivermectin in Treatment

The LD.E.A. Protocol has been replicated in several
Provinces (Corrientes, Jujuy, Salta, Tucuman) and is being
incorporated in many others (Misiones, Santa Fe, Chubut,
etc.). Several amendments have been added, due to the
results obtained and new concepts that have emerged since
the completion and elevation of the protocols in June 2020
[11]. They are detailed below:

1) The doses are repeated weekly, as many weeks as
necessary in each individual case, until the patient is free of
disease and / or risk.

2) The weekly schedule can be shortened to every 5 days, if
the patient’s condition so requires.

3) Bromhexine has been associated with success, outside
of the original protocol, since it adds a blocking factor
on TMPRSS2 receptors that is not achieved with other
medications [12].

4) Carrageenan can be added -also outside the original
protocol- in order to reduce the dissemination by aerosols
of patients, minimize endogenous reinfection, and the risk of
the Health Personnel in charge of their care [13].

5) Once the patient is released, the immune response
achieved through “natural active immunization” should be
measured, which means having contracted the disease. This
immunity is inconsistent at the humoral level, and there
is still no infrastructure to massify the search for cellular
immunity [14,15]. For this reason, we consider that if the
patient has not elevated the specific IgG in a qualitatively/
quantitatively satisfactory way, he should continue with the
prophylaxis scheme, once externalized. Below, we include
a list of the international Trials dealing with Ivermectin
that have been currently submitted to the National Library
of Medicine (USA). In capital letters, we marked our Trials,
which have already been completed and have results (NCT
04425850 and NCT 04425863).

Ivermectin vs. Placebo for the Treatment of Patients With Mild to Moderate COVID-19

Safety and Efficacy of Ivermectin and Doxycycline in Treatment of Covid-19

Efficacy of Ivermectin in Adult Patients With Early Stages of COVID-19

Hydroxychloroquine and Ivermectin for the Treatment of COVID-19 Infection

Effectiveness and Safety of Ivermectin for the Prevention of Covid-19 Infection in Colombian Health Personnel

Efficacy and Safety of Ivermectin and Doxycycline in Combination or IVE Alone in Patients With COVID-19 Infection.

Ivermectin in Adults With Severe COVID-19.

Ivermectin Effect on SARS-CoV-2 Replication in Patients With COVID-19

Ivermectin and Nitazoxanide Combination Therapy for COVID-19

Ivermectin Nasal Spray for COVID19 Patients

Ivermectin vs. Placebo for the Treatment of Patients With Mild to Moderate COVID-19

Clinical Trial of Ivermectin Plus Doxycycline for the Treatment of Confirmed Covid-19 Infection

Outpatient Use of Ivermectin in COVID-19

Usefulness of Topic Ivermectin and Carrageenan to Prevent Contagion of Covid 19

Efficacy of Ivermectin in COVID-19

The Efficacy of Ivermectin and Nitazoxanide in COVID-19 Treatment

Sars-CoV-2/COVID-19 Ivermectin Navarra-ISGlobal Trial

Ivermectin and Doxycycine in COVID-19 Treatment

Prophylactic Ivermectin in COVID-19 Contacts

Max Ivermectin- COVID 19 Study Versus Standard of Care Treatment for COVID 19 Cases. A Pilot Study

Ivermectin vs Combined Hydroxychloroquine and Antiretroviral Drugs (ART) Among Asymptomatic COVID-19 Infection

Ivermectin-Azithromycin-Cholecalciferol (IvAzCol) Combination Therapy for COVID-19
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A Comparative Study on Ivermectin and Hydroxychloroquine on the COVID19 Patients in Bangladesh

Efficacy of Subcutaneous Ivermectin With or Without Zinc and Nigella Sativa in COVID-19 Patients

Early Treatment With Ivermectin and LosarTAN for Cancer Patients With COVID-19 Infection

Ivermectin, Aspirin, Dexamethasone And Enoxaparin as Treatment of Covid 19

A Preventive Treatment for Migrant Workers at High-risk of COVID-19

Novel Regimens in COVID-19 Treatment

Novel Agents for Treatment of High-risk COVID-19 Positive Patients

Comparative Study of Hydroxychloroquine and Ivermectin in COVID-19 Prophylaxis

A Study to Compare the Efficacy and Safety of Different Doses of Ivermectin for COVID-19

Trial of Combination Therapy to Treat COVID-19 Infection

Anti-Androgen Treatment for COVID-19

Comparative Study of Hydroxychloroquine and Ivermectin in COVID-19 Prophylaxis

Early Treatment With Ivermectin for Patients with COVID-19 Infection

Comparative study on new drugs against SARS COV 2

Ivermectin (IVM) Mechanisms of Action

There are two mechanisms of action already described 7. Carvallo Hecto, Hirsch Roberto, Fajardo Francisco,
that explain IVM ways of preventing COVID 19 activity. The Ciruzzi Juan, Martin Mirta (2020) Ivermectina,
first one is outside host cells, by provoking ionophores along Corticoides, Aspirina y Enoxaparina en el Tratamiento
the viral nucleocapside, thus allowing OH compounds in. del COVID 19. Revista Educandonos, Archivos Argentinos
This deconstructs the virus structure. de Dermatologia 7(2): 56-58

T e s s v sl prevensng & GO I ke 8200 coup 1
the virus to use the alpha and betal importing as carriers to

Agosto 77: 20-23.
reach the cell nucleus.
9. Fink DW, Porras AG (1989) Pharmacokinetics of
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