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Ivermectin is on the World Health Organization (WHO) List of Essential Medicines and is
approved by the US Food and Drug Administration (FDA). This well-tolerated but potent
anti-parasitic medicine has been prescribed billions of times in its 36-year history against
a wide range of parasites. It is a drug in the avermectin family, so named because those
compounds are produced by the soil organism Streptomyces avermitilis. It has also been
studied and used against a wide range of viruses especially over the last decade, and there
is evidence of potent antiviral effects against Influenza A and over a dozen other viruses
tested. [309]

In a meta-analysis of 63 studies of ivermectin versus COVID-19 in humans, 100% of these
have shown positive results. Studies were from all continents except Antarctica.
Considered individually, 29 of those studies were found to be statistically significant
regarding use of ivermectin alone. Over the 63 studies in meta-analysis, pooled effects
showed 69% improvement in early treatment, and prophylactic use showed 86%
improvement. Of those studies in the meta-analysis that were peer-reviewed, overall
improvement in early treatment was found to be 70% (64% in randomized controlled
trials), and 86% of those in which ivermectin was used prophylactically showed
improvement (84% in randomized controlled trials).

Mortality from COVID-19 over all time periods of delay in treatment was 76% improved
over controls (69% in randomized controlled trials), whereas mortality was improved 84%
in early treatment of COVID-19 (82% in randomized controlled trials). Forty studies were
excluded from the meta-analysis for complicating factors or insufficient detail reported,
and these also showed 100% positive results.

It is estimated that the likelihood of an ineffective treatment showing such positive results
as the above results in the 63 studies in the meta-analysis to date is exceedingly small.
That probability is estimated to be one in one trillion. [310] The overall results of the
meta-analysis were not only found to be “overwhelmingly positive,” but also “very
consistent, and very insensitive to potential selection criteria, effect extraction rules,
and/or bias evaluation.” The data in the meta-analysis are as of date of this article, and
are continually updated as new studies are reported.

The first clinical trial of ivermectin in COVID-19 patients was an observational study in
four Florida hospitals from March to May 2020. Even in patients with severe pulmonary
involvement, mortality was 38.8% in the treatment group vs 80.7% in controls, and this
group showed the strongest mortality difference from controls, which raised the
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In a randomized controlled trial, patients given ivermectin were 8 times more likely to be
medically released than those in the placebo group. This was even though the average age
and number of comorbidities were later found to be somewhat higher in the experimental
group than in the control group. [312]

The African continent has had remarkably low incidence of COVID-19, particularly
equatorial African countries. It may be helpful to look at African countries where
ivermectin has been used commonly for decades against the onchocerciasis that it has
been prescribed for, to observe population-wide effects. In this population comparison,
risk of COVID-19 death was found to be 88.2% lower and morbidity 85.7% lower in 31
countries where onchocerciasis is endemic and ivermectin is commonly used than in 22
countries where neither is the case, even though the latter group of countries has a higher
life expectancy, 66 years vs 61 years. [313]

Ivermectin, for all its power against viruses, is among the safest of medicines that are in
long-term and widespread use. [314] There are no known serious drug-related adverse
events. [315] Again, it is commonly taken by the populations of 31 African countries for
effect against endemic parasites. Dosing has been given as a single annual dose of 150
mcg/kg against filariasis. There have been very few serious adverse events reported over
more than 30 years of use. 37 of approximately 14,000 patients treated in Ghana had
symptomatic posture hypotension, associated with fainting or sweating or tachycardia.
These were treated with corticosteroids. [316] This Lancet study determined its safety in
pregnant women, and the risk of fetal damage was not greater than in control women’s
fetuses. [317]

However, despite this safety data going back 3 decades, the US FDA has alleged, “Any use
of ivermectin for the prevention or treatment of COVID-19 should be avoided as its
benefits and safety for these purposes have not been established.” The FDA offered no
supporting evidence for their claim. [318] One concerning risk is that ivermectin is sold
over the counter for veterinary use, and if people feel desperate to use it to ward off
COVID-19, they might break off too large a piece from a large horse pill. For this reason,
it is much better to consult a healthcare provider for ivermectin use and dosing. To
further enhance safety, liposomal ivermectin carriers have been developed. When these
were used against Dengue fever, cytotoxicity was reduced up to 5 times, absorption was
faster and in vivo efficacy was improved. [319]
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Despite the spectacular worldwide effect profile, of excellent effect against COVID-19,
with 0.26% observed minor side effects, and its use across several continents, ivermectin
is widely shunned and ignored in western Europe and in the US. Here is a brief synopsis
of how that came to be.

Ivermectin was invented in Japan in 1975 as an anti-parasitic drug by Satoshi Omura, a
Kitasato University professor emeritus, which earned Dr. Omura the Nobel Prize in
Biochemistry. Ivermectin turned out to be quite effective against a broad spectrum of
parasites. The drug was so effective in eliminating a range of parasitic infections, and at
very low cost, about $0.10 US, that 3.7 billion doses have been delivered to much of the
world’s population since its invention. [320]

A cell culture study in April 2020 showed a 5000 times reduction in SARS-CoV-2 from
one dose over 48 hours, compared to control samples. [321] Several Latin American
countries, Egypt and India soon began to use it for COVID-19, and then South Africa and
several European countries as well. However, resistance remained strong in the US and
western Europe, following the vocal disapproval of The World Health Organization
(WHO), The US National Institutes of Health (NIH), the US Food and Drug Administration
(FDA) and the European Medicine Agency (EMA). These agencies all expressed
disapproval of ivermectin for use with COVID-19 patients. Even after more than 20
randomized controlled clinical trials showed promising effect without adverse reactions,
many western countries have still not adopted its use.

Caly, Druce, et al illustrate the IMP inhibition as follows:
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Figure © L Caly, J Druce, et al., Endnote 321

Social media companies censored ivermectin research. Even when the WHO
commissioned and reported a meta-analysis of ivermectin, it was censored by YouTube.
Only negative commentaries were permitted in western media. [322]

How does ivermectin send SARS-CoV-2 to lockdown? There are a number of mechanisms
by which components of SARS-CoV-2 need to stay mobile and active in order to replicate,

and thus to spread throughout the human body. It turns out that ivermectin binds several
of these, which inactivates the virus. Let’s look at exactly what happens to bind or to lock
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RNA-dependent RNA-polymerase (RARp) is one of the main enzymes used by SARS-CoV-
2 to achieve RNA replication. It is required for viral genome replication, and therefore it is
helpful if a nutrient or drug can act on it as an obstacle in some way. 173 drugs were
tested in this study for their ability to bind RdRp (making it unavailable or inactive),
including two examined in this book, hydroxychloroquine and vitamin C, although
vitamin C was also found to have relatively high binding energy for RdRp in this study. Of
all the drugs tested, ivermectin was found to bind RdRp with higher binding any energy
than any other drug. [323]

One strategy against SARS-CoV-2, as well as other endemic and pandemic RNA viruses,
has been to interfere with transport of viruses into a host cell’s nucleus. Ivermectin has
been shown to accomplish this by binding, destabilizing and inhibiting the protein IMP
alpha/betal. When this protein is inhibited, viruses are unable to enter a cell’s nucleus,
and therefore unable to replicate. Decreased infection results. IMP alpha/beta 1 has been
inhibited in SARS-CoV-2 entry into nuclei by ivermectin. [324] Previously, it has been
observed that ivermectin inhibited that same protein from entry of other RNA viruses,
giving it a broad-spectrum antiviral effect. [325] [326] [327]

It turns out that ivermectin not only binds tightly to RARp on SARSCoV-2, and IMP
alpha/betal; it also strongly binds the spike protein on SARS-CoV-2. This particular spike
protein is trimeric, meaning it has 3 subunits which vary in amino acid sequences or
other ways. It was observed that ivermectin binds all three of the SARS-CoV-2 subunits,
both the structural S2 subunit, as well as both of the two functional S1 subunits. [328]
This binding of all 3 subunits of the trimeric spike protein may be considered a trifecta of
fortunate results of ivermectin in favor of the human host and in opposition to the SARS-
CoV-2 virus.

Ivermectin has different mechanisms against parasites, already a miraculous healing drug
for that use alone through much of the world’s population. However, now that we learn
of its tremendous effect in binding both RdRp and all three trimers of the spike protein of
SARS-CoV-2, we are certainly fortunate to have this medicine in our arsenal against
COVID-19. It is inexpensive, and full COVID-19 treatment of an individual, from first dose
till last needed can be less than one US dollar. Ivermectin is therefore available to even
the poorest communities in the world. Ivermectin is being compared to the discovery of
penicillin in its enormous impact, and perhaps was one of the greatest discoveries of the
20th century. [329] The fact that this tremendously effective, safe and low-cost antiviral
drug is not as thoroughly known to the world as penicillin is a chasm of inexcusable and
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