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Is there a role in COVID‐19?
An anti‐parasite medication

Review of the Emerging Evidence Demonstrating the Efficacy of Ivermectin
Prophylaxis and Treatment of COVID-19
Hypothesis: Ivermectin may block nuclear transport of COVID proteins alleviating IFN blockade
IIvermectin is a specific inhibitor of importin α/β‐mediated nuclear import able to inhibit replication of
Zika, HIV‐1 and dengue virus. It is a well established anti‐helmenthic (worm/filaria/parasite) drug that has
been found to have two mechanisms of action:
• A glutamate gated Cl‐ channel blocker in invertebrates, and,
• A nuclear channel protein transit inhibitor (Importin system) coupled protein transit system
• COVID‐19 uses the nuclear transport for control of the interferon stimulating genes (ISG). The
importin protein complex transports NSP16 into the nucleus to inhibit the interferon response.
importin
α/β
• The interference in Interferon genes possibly makes
for the asymptomatic period and allows COVID‐19 to
block the initial (innate) interference of viremia
Hypothesis:
LIMITED IVERMECTIN prophylaxis on first PCR Positivity
may allow for the IFN response to damp viremia.
Dose/Schedule are unknown.

Banergee, et al., Cell (2020);
https://www.cell.com/action/showPdf?pii=S0092‐
8674%2820%2931310‐6

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

https://osf.io/wx3zn/

Approximately 0.25mg/kg) was administered twice, on the
day of the positive test and 72 hours later. After a two‐
week follow up, a large and statistically significant
decrease in COVID‐19 symptoms among household
members treated with ivermectin was found, 7.4% vs.
58.4%, p<.001.
Success!
DOSE: 0.25 mg/kg BID @ 1st PCR POS test then at 72 hrs
12 mg only once monthly for a similar 4 month period and
also reported a large and statistically significant decrease in
infections compared to controls, 6.9% vs. 73.3%, p <0.001.
Success!
DOSE: 12 mg/once/month 4 mo

Healthy volunteers ivermectin and carrageenan daily for
28 days (ivermectin prophylaxis) and matched them to
similarly healthy controls who did not take the medicines
(Carvallo et al., 2020b). Of the 229 study 198 subjects, 131
were treated with 0.2mg of ivermectin drops taken by
mouth five times per day. After 28 days, none of those
receiving ivermectin prophylaxis group had tested positive
for SARS‐COV‐2 versus 11.2% of patients in the control arm
(p<0.001).
• In a much larger follow‐up observational controlled trial
that included 1,195 health care workers, they found
that over a 3‐month period, there were no infections
recorded among the 788 workers that took weekly
ivermectin prophylaxis while 58% of the 407 controls
had become ill with COVID‐19.
• SUCCESS!
DOSE: prophylaxis: 0.2 mg 5x daily

Hypothesis: Could we employ these doses in PCR POS asymptomatic subjects without toxicity?

Ivermectin PK and Distribution
A single dose of oral ivermectin 12 mg (4 tablets Stromectol® 3 mg, MSD France, 92 418 Courbevoie Cedex,
France) provided the profile modeled below for 72 hours post oral administration
Ivermectin is eliminated in the feces and 1% in the urine. The PK has a Cmax of 70 ng/mL in plasma. Which is
sufficient to “bathe” effector cells and allow the drug to internalize for nuclear pore blockade.
PK profile models:
Plasma
Sera

Due to the high lipid solubility of ivermectin, this compound is widely
distributed within the body.
In healthy men, the volume of distribution in the central compartment, Vc,
was 3.5 l∙kg−1, after ingesting 12 mg.
The goal of its use is to block antibody and complement‐dependent
enhanced infections as occurs in Dengue and Zika viral infections.

72 hr PK of oral ivermectin: left : Plasma right: Serum

Canga; et al. Pharmacokinetics
and Interactions of Ivermectin
AAPS J, Mar 2008;
https://www.ncbi.nlm.nih.gov/
pmc/articles/PMC2751445/

Ivermectin is a specific inhibitor of importin
α/β‐mediated nuclear import able to inhibit
replication of Zika, HIV‐1 and dengue virus

Dr. Been, YouTube lecture on antibody‐dependent enhanced infection for COVID‐19
https://www.youtube.com/watch?app=desktop&v=qOLksb6PMoA&fbclid=IwAR2nr
mCVIZALFEBBaLhlfyNxa1lf3QUS4RVZfR_hxtS5zpo1KBoBx5KUwx0

Ivermectin and Nuclear Pore Blockade of COVID Proteins
The COVID Proteins Block the Innate Interferon Response
Interferon
Response

Ivermectin acts by inhibiting the host importin
alpha/beta‐1 nuclear transport proteins. They are
a key intracellular transport process that viruses
hijack to enhance infection by suppressing the
host antiviral response (IFN).
Ivermectin is therefore a host‐directed agent,
which is likely the basis for its broad‐spectrum
activity in vitro against the viruses that cause
dengue, Zika, HIV, and yellow fever.
Pharmacokinetic and pharmacodynamic studies,
however, suggest that to achieve plasma
concentrations necessary for the antiviral efficacy
seen in vitro would require administration of
doses up to 100‐fold higher than those approved
for use in humans and a steady state is likely
needed.
Clinical Worming Dose:
150 mg/kg (~10 mg tablet) once

importin α/β

Ivermectin standard dose provides systemic plasma
concentrations lower than 2 µM which is the half-maximal
inhibitory concentration (IC50) against SARS-CoV-2 seen
in-vitro. Antiviral concentrations require 200 uM plasma.
https://www.sciencedirect.com/science/article/pii/S01
66354220302011
https://www.covid19treatmentguidelines.nih.gov/antiviraltherapy/ivermectin/

What Would be the Proper Dose of Ivermectin for COVID?
To Use a Systemic Distribution of the Drug, will it be Toxic?
Ivermectin, as a parasite control, gives a systemic plasma concentration less than 2 µM; insufficient to
block COVID viremia and need at least 100 times the standard plasma concentration (200 uM).
For oral dosage form (tablets):
•For river blindness:
•Adults and teenagers—The usual dose is 150 micrograms (mcg) per kilogram (kg) (68 mcg per pound) of body weight as a single dose.
The treatment may be repeated every three to twelve months.
•Children— 15 kg (33 pounds) or more 150 mcg per kg (68 mcg per pound) of body weight as a single dose. If necessary, the treatment may be
repeated every three to twelve months. <15 kg the dose must be determined by your doctor.
•For strongyloidiasis:
•Adults and teenagers— The usual dose is 200 micrograms (mcg) per kilogram (kg) (91 mcg per pound) of body weight as a single dose.
Additional doses usually are not needed.
•Children—.For children weighing >15 kg (33 pounds) 200 mcg per kg (91 mcg per pound) of body weight as a single dose. For children
weighing less than 15 kg, use and dose must be determined by your doctor.

• To achieve a systemic distribution for COVID one needs to dose at 15 mg/kg and with a half life of 10‐12 hrs
we need to dose every 24 hours to hold a steady state drug level during a viremic episode of 14 days.
The Toxicities of Ivermectin: Little is known of high doses in excess of 800 ug/kg; Repeated doses for steady state are UNK.
• Probably wise to avoid drugs that enhance GABA activity (benzodiazepines, barbiturates, valproate, valproic acid) in patients with
potentially toxic ivermectin exposure (MSD, 1988)
• AEs following single‐dose treatment with up to 800 ug/kg of ivermectin occur without significant differences of frequency or intensity
to those at regular currently approved doses. Ocular AEs, despite being transient, are of concern in onchocerciasis patients,
https://www.icpcovid.com/sites/default/files/2020‐04/Safety%20of%20higher%20doses%20of%20Ivermectin%20JAC%202020.pdf
• http://www.inchem.org/documents/pims/pharm/ivermect.htm
https://www.mayoclinic.org/drugs-supplements/ivermectin-oral-route/proper-use/drg-20064397

Potential COVID‐19 Treatment by Ivermectin: Efficacy is Not Likely Attainable
Pharmacokinetic Analysis: antiviral levels are not likely attainable
The broad‐spectrum antiparasitic has been shown to inhibit SARS‐CoV‐2 in vitro and is frequently proposed
as a candidate for drug repurposing in COVID‐19.
In‐vitro data: continuous exposure (i.e., steady state) of cells to ivermectin at 5 umol/L and found time‐
dependent decrease in viral RNA to near total eradication at 5 umol/L and half‐maximal inhibition at approximately
2.5 umol/L. The standard one dose at 150 ug/kg (10 mg/adult) yields 2 umol/l (2 uM). Thus, the concentration
requires 100 times the standard dose or 1 gram/adult/per day for 14 days (D5 ~ D21 viremic status).
In a report (link below) the in vitro antiviral activity end‐points were examined/analyzed from the perspective of
pharmacokinetics (PK) (i.e., the dose/ plasma concentration/ distribution/ steady state potential and elimination)
The known pharmacokinetic data from clinically relevant and excessive dosing studies (90 ‐ 140 mg) suggest that
the SARS‐CoV‐2 inhibitory concentrations are not likely to be attainable in humans.
As mentioned previously, Ivermectin, needs to be doses at least 100 times the standard dose to achieve
antiviral plasma concentration (200 uM).
In addition: Blocking nuclear transport of proteins systemically would be physiologically detrimental to normal
functions.
The next slide, however, may provide an opportunity to use Ivermectin
G. MOMEKOV AND D. MOMEKOVA, 2020;
https://www.tandfonline.com/doi/pdf/10.1080/13102818.2020.1775118

COVID‐19 Treatment by Ivermectin: Clinical Trial – Not Efficacious
Clinical Trial in mild COVID Did Not Improve Conditions
Randomized clinical trial that included 476 patients
Patients were randomized: ivermectin, 300 μg/kg of body weight per day for 5 days (n = 200) or placebo (n = 200).
FINDINGS: the duration of symptoms was not significantly different for patients who received a 5‐day course of
ivermectin compared with placebo (median time to resolution of symptoms, 10 vs 12 days; hazard ratio for
resolution of symptoms, 1.07).
The standard ivermectin dose is 150 ug/kg (10 mg/adult) yields 2 umol/l
(2 uM). Thus, the concentration requires 100 times the standard dose or
1 gram/adult/per day for 14 days
The dose used here at 300 ug/kg is only ~4 uM in these patients.

Clinical Outcome
Not Significant

The dose used in this study is thus insufficient per PK exposure
requirements

As mentioned previously, Ivermectin, needs to be doses at least 100 times the standard dose to achieve
antiviral plasma concentration (200 uM).
Lopez‐Medina, et al., 2021,Clinical trial: Ivermectin on Time to Resolution of Symptoms Among Adults With Mild COVID‐19
https://jamanetwork.com/journals/jama/fullarticle/2777389

Summary of COVID‐19 Treatment With IVERMECTIN
The broad‐spectrum antiparasitic medication can inhibit SARS‐CoV‐2 in‐vitro (cell studies) at 200 uM
The standard one dose at 150 ug/kg (10 mg/adult) yields 2 umol/l (2 uM). We need 100 X more! Toxicity?
the SARS‐CoV‐2 inhibitory concentrations in high viremia are not likely to be sustainable in humans.
Successful human studies treating COVID‐19 have had a mix of odd dosing schedules:
• Scenario #1: 0.25 mg/kg BID @ 1st PCR POS test then at 72 hrs possible: highest compliance; only three doses
• Scenario #2: 12 mg/once/month 4 mo
possible: modest compliance; potentially has toxic effects
• Scenario #3: prophylaxis: 0.2 mg 5x daily x 28 days
likely: lowest compliance; and for at risk subjects is risky
• Clinical dose is a single 150 mcg/kg (~10 mg) (designed for de‐worming – requires only limited plasma distribution)
At risk populations (nurses, doctors, first responders, teachers, elderly) may benefit from 0.25 mg daily
Elderly may have absorption or elimination issues that change the blood levels (elevate)

Suggested scenario: Dose using #1 upon first Antigen POS test; Equivalent to a PCR Ct score <30 (viremic)
Dose: 12 mg (4 x 3 mg tablets; Stromectol®) once every 72 hrs until the next PCR Ct is >32 (Ag Test Neg)

RISK:
.
High doses may block nuclear transport of proteins needed for physiologically normal functions

