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Caution: Summary is a preliminary report of work by Pandemic Scientific Response team. It will be continuously updated in
accordance to the unfolding of events and emerging of scientific evidence.

Ivermectin has proven in vitro activity against SARS-CoV-2 at a level 5 µM (micromole)
that is not possible to be achieved in vivo using current clinical recommended multiple
doses of 3, 6 and 12 mg tablets or a 6 mg/ml oral suspension per day (even at 1.7 mg/kg,
a 8.5 times the FDA-approved dosification, achieved plasma level was only 0.28 µM). 

Although high doses of ivermectin in adults or children are well tolerated (up to 1.7
mg/kg, 8.5 times the FDA-approved dosification), the clinical effects of effective doses
of ivermectin are unknown and may be associated with severe toxicity such as ataxia and
seizures.

The results of clinical trials to date show imprecise and inconsistent effects of Ivermectin
in different studies suggesting irreproducibility of the results in different settings.

The data so far indicated that the clinical effects of ivermectin is likely due to chance
which means the reported effects observed were as good as rolling a dice; it has no real
or true effect on SARS-CoV-2 and COVID-19. 

The data situation is more of ‘no evidence of effect’ than ‘evidence of no effect’.

The public use of ivermectin is likely to continue while the scientific research continues to
accumulate its data. 

The speed of response from the scientific community in providing culturally effective
guidance to the public could be improved.

The methodological issues of many clinical trials of Ivermectin on COVID-19 include
inadequate outcome rates for robust statistical analysis which increases the risk of
chance effect on the results, imbalance of the prognostic factors in the comparing
groups and unfair comparator to Ivermectin, co intervention and high risk of bias from
inadequate concealment of allocation during randomization process resulting in potential
selection bias, lack of blinding of participants and investigators resulting in potential
performance bias, lack of outcome assessors blinding resulting in potential detection
bias. 

The distribution of clinical effects of ivermectin could be the possible prevalence of bias
of the clinical research enterprise in the world.
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Ivermectin is a broad-spectrum antiparasitic agent approved

by the Food and Drug Administration (FDA) to be safely used

at the conventional dose of ≤200 µg/kg, although severe

adverse effects ranging from ataxia to seizures have

occasionally been reported. And due to its in vitro antiviral

activity against a broad range of viruses, it has been used

off-label for the treatment of some viral diseases . 

For instance, ivermectin was tested in a phase III clinical trial

in Thailand in 2014–2017, against DENV infection, in which a

single daily oral dose was observed to be safe and resulted

in a significant reduction in serum levels of viral NS1 protein,

but no change in viremia or clinical benefit was observed .

The causative agent of the current COVID-19 pandemic,

SARS-CoV-2, is a single stranded positive sense RNA virus

that is closely related to severe acute respiratory syndrome

coronavirus (SARS-CoV)1. Studies on SARS-CoV proteins

suggested that ivermectin's nuclear transport inhibitory

activity may be effective against SARS-CoV-2.

Summary
Scientific Plausibility of Ivermectin: does not

pass pharmacological principles for clinical use
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Since middle of year 2020 until the writing of this response, ivermectin has been used by many different

categories of people and studied. A few systematic reviews have also been published 3,4,5. Many self-

administrations of ivermectin was based on early in vitro evidence of the drug against the virus and in

desperation of the pandemic situation in respective countries. Some reported personal benefits of

ivermectin while many have experienced non-effect of the drug and the peril of COVID-19 in silence. 

The Cochrane systematic review5 published on the 28 July 2021 included 14 studies with 1678

participants investigating ivermectin compared to no treatment, placebo, or standard of care; and

reported that there are 31 ongoing and 18 studies awaiting classification until publication of results. This

high-quality review assessed and judged that ivermectin has very low to low certainty of evidence on

the following outcomes 1 to 7 in the table below among patients in hospital and in community settings

(in-patient, out-patient and both).

1,2

1

3,4,5

5
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An important controversial point to consider in any rationale is the 5 µM required concentration to

reach the anti-SARS-CoV-2 action of ivermectin observed in vitro, with the IC50 of ivermectin

treatment determined to be about 2 μM2. The IC50 is the concentration of an inhibitor where the

response (or binding) is reduced by half.

The maximum reported plasma concentration achieved in vivo with a dose of approximately 1700 

µg/kg (8.5 times the FDA-approved dosification) is 0.28 µM6. Additionally, 93% of ivermectin is bound

to plasma proteins limiting its cellular uptake by endothelial cells. Taking these two factors of total

plasma concentration and protein binding, the free plasma concentration of ivermectin would be 250

times lower than the concentration required to reduce viral replication of SARS-CoV-2 in vitro.

Therefore, to achieve the viricidal level of 5 µM in vivo has not been proven by any study to date, nor of

its possibility without causing serious adverse effect such as ataxia and seizures. This raises the most

fundamental scientific plausibility of testing clinical effects of ivermectin. This might have been the

reason why WHO excluded ivermectin from its Solidarity Trial for repurposed drugs for COVID-192.

Notwithstandingly, the potential avenues for further investigation into repurposing ivermectin on SARS-

CoV-2 infection are (i) developing an inhaled formulation to efficiently deliver a high local

concentration in the lung, and (ii) evaluating synergistic effects of ivermectin with other compounds

that also inhibit SARS-CoV-2 replication6. A recent trial (n=114)7 on nasal spray ivermectin showed that

it shortened the duration of fever (5 vs 14 days), cough (5 vs 14 days), dyspnea (4 vs 10 days) and

anosmia (2 vs 6 days) but not gastrointestinal symptoms; also shortened the duration taken for

nasopharyngeal swab to be negative compared to standard care (8 vs 13 days) in people with mild

COVID-19. This study should be replicated in other relevant settings and categories of patients.

2

6

2

76



Prior to the pandemic, conducts of clinical trials are required to register the trial’s protocol on publicly

accessible repository and a publication of the trial full protocol in a journal is welcomed. The main

purposes of doing so are that prespecified statistical strategies open to public checking if a need arises.

Additionally, coherent study designs to the trial research questions, objectives and outcome measures

beside the justification for the trial and its research team members’ expertise, and commitments in

complete reporting of the trial outcomes could be assessed and monitored, respectively8. The trial

registration and publication of full protocols allow better comparison or cross-checking of the latter trial

reports to the initial protocol for adherence of the completed trials to the original trial designs, objectives

and analysis, and any deviations could be spotted and evaluated of its impact on the results. However,

prior registration and pre-specified strategies in trials are not absolute quality guarantee of clinical trials

but rather to serve as self-imposed restrictions from unwanted flexibility driven by intentional or

unintentional of researchers in analyses for favourable results over true findings. The real quality factors

of clinical trials are still resting on they being designed by the relevant experts of the research topic, used

credible methods and applied valid measures of important outcomes8. 
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Clinical Epidemiological Issues of Ivermectin
Studies

Many clinical trials about Ivermectin on COVID-19 suffered much from scientific and methodological

issues and less from procedural administration of the trials. The methodological issues include inadequate

outcome rates for robust statistical analysis which increases the risk of chance effect on the results,

imbalance of the prognostic factors in the comparing groups and unfair comparator to Ivermectin2 and

high risk of bias from inadequate concealment of allocation during randomization process resulting in

potential selection bias, lack of blinding of participants and personnel resulting in potential performance

bias, lack of outcome assessors blinding resulting in potential detection bias9,10. Additionally, imprecision

and inconsistent effects of Ivermectin in different studies suggesting irreproducibility of the results in

different settings9,10. In the systematic review by Bryant A et al, the authors have interpreted their meta-

analysis as "Moderate-certainty evidence finds that large reductions in COVID-19 deaths are possible

using ivermectin." Assuming the authors correctly judging the risk of bias of the included studies, the

forest plots taken as a whole and with their Figure 5 that pooled only those better-quality studies shows

inconsistent effect among those with severe COVID-19, and imprecision (underpowered) among those

with mild to moderate COVID-19 (total no-event to event rates of 1 to 12)11,12. The conclusion should

rather be low (if not very low) quality of evidence! This is similar to the conclusion from the Cochranes’s5

and the WHO’s Ongoing Living Update of Potential COVID-19 Therapeutics Options on ivermectin,

Summary of Evidence by rapid review page 151-159 published on 14 July 20219.

Therefore, every single report of a clinical trial that is

comprehensive in its reporting will allow a complete

assessment of the trial from justification, methodology,

measurement validity, statistical analysis, strengths and

limitations. Any deviation from the prior registration and

published protocol is explained and if it is justified, it will

not cause any harm to the quality of the completed trials

but rather increase its transparency for a better

appreciation of the true value of the findings. 

8

8

9,10

9,10

11,12
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Communication of research findings is always challenging and it is more so when a plethoric of research

reports are published within a short time. Many clinical trials do result in categorical outcomes such as a

Yes or No, or survived or death. However, the weight of the results or the so-called effect size of the

results are in continuous data form for example the proportions or percentages, the differences between

the comparing groups in terms of the risks, odds and ratios of these statistics on the outcomes comparing

the treatment group to the control group. This causes substantial difficulty to many in deciding the

minimally important or significant level of treatment effect in real life and clinical practice.  Additionally,

other factors to consider en masse include the potential adverse event rates of the treatment, risk of non-

treatment of the condition studied, personal value and preference. This become complex because of the

inherently relative nature of personal perception of importance in life and living to be maintained or

changed in selves and others owing to the treatment or health condition, especially in the pandemic

situation now. 

Assuming personal value is almost the same in a group of population, communication of a research

findings still requires an appreciation of the meaning of the quality level of evidence of the study results.

These classifications comprise very low, low, moderate and high certainty/quality of evidence. The

grading of this different level categories of evidence is based on different possible biases within and

across the included trials as reported by the authors in their papers. This exercise taps heavily on the

readers’ or reviewers’ epidemiological knowledge in scientific study designs. This is also very much

personal assessment/judgement of the trial reports, or to rely on the assessment of others including the

authors themselves, professionals, journalists and whoever decided what and how they understood it. This

is the case for the vast majority of readers or users of the research output in the population at large. This

is a risky business.
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Communication between Science and the Public

The true meanings of the different categories of evidence are often misused and confused in clarity in the

communication. In the extreme categories of the quality levels, the meanings are more straightforward

compared to the middle category. The very low and low categories of evidence quality indicate the

results are highly uncertain because they are very likely subjected to biases and influence of chance that

the observed results are far from the ‘truths’. These should be understood as absent or insufficient of

evidence, and higher quality of studies are warranted to find the truer answer or solution to the clinical

problems. This should not be misconstrued as ‘evidence of no treatment effect’ even though

communicated or spoken as ‘no evidence of treatment effect’ (falsely done). Trials can have conclusive

positive or negative results only when the trials are judged of high-quality or high certainty, either as

‘evidence of effect’ or ‘evidence of no effect’. 

The former paragraph covered the extreme categories of evidence quality, the moderate level is

subjected to a more morphosis to external factors in its meaning such as it could be a ‘valuable’ piece of

evidence in the fields of scarcity or as an urgent intervention for an immediate need to treat or

ameliorate a fatal condition. In the like manners, the moderate quality of evidence could be ignored if

there are many existing effective treatments, people are in no urgent situations for the ‘new’ intervention,

or the condition is not of high burden or high cost to the population if less treated.

Categories of Evidence
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Conclusion

There are many lessons with regards to this event surrounding ivermectin in COVID-19 pandemic. People

are rightly responded to the early report of ivermectin efficacy against the virus and to the pandemic that

is perceived as a life emergency by taking the easily available, affordable and relatively safe drug at the

existing recommended dose. The swiftness response of the people was not matched by the advocacy or

guidance of the scientific community. This might be due to the ambivalence in the absence of strong

clinical evidence that convict and convince the scientific community members to action. The public use of

ivermectin is likely to continue while the scientific research continues to accumulate its data. However,

the data so far indicated that the clinical effects of ivermectin is likely due to chance which means it has

no real or true effect on SARS-CoV-2 and COVID-19. What we observed of the earlier positive results

could be the findings of the prevalence of biases in the conduct of the clinical studies and trials10.

A possible larger problem in the research enterprise could be the questionable ability and competency of

many clinical scientists, researchers and trialists in the planning and conducting of clinical research and

trials; also in analysing, interpreting and reporting research/scientific data in journal papers. This is

evident by the many, almost all clinical research and trials of ivermectin on COVID-19 were noted to

suffer from inadequate event rates of the outcomes the studies aimed to quantify4. This is beside

questionable use of definitions, measures, randomisation mechanism, interventions, blinding, data

management, statistical analysis and other principles to adhere to for clinical trials. These heterogeneities

have caused a methodological difficulty in meta-analysis which if not properly recognised could end up in

misleading interpretation and conclusion3. Perhaps, an efficient and functioning coordination at the

national, regional and international level could avoid this from happening again. Effective and efficient

communication between science and public is another lesson elaborated above.

Scientific plausibility of the treatment and feasibility in clinical studies of human subjects are fundamental

factors to justify for any clinical trial. Quality levels of evidence are weighted categories of the studied

outcomes that are to be judged of their validity and precision ie. how true they are of if the effects of the

treatment/intervention truly exist. Correct interpretation of the results requires heightened awareness of

the different between ‘no evidence of effect’ from ‘evidence of no effect’. The former refers to absent of

studies or more often is inadequate quality of studies causing the results inapplicable at the time until a

better quality of studies and evidence is produced. The latter is almost always discussed as if it is so

about the trial reports in biomedical and clinical studies. This is unfortunate and in contrast to the fact

that more than 90% of such studies produced less than high-quality of evidence. This is due to the

inherent challenges of completing scientific studies on complex human beings who are influenced by

multiple internal and external health factors. Further application of any piece of scientific evidence

involves personal value or preference of the potential effect of the treatment to self and others. Everyone

holds different values on things in life, which include benefits and harms assessment, appreciation of the

present and aspiration for the future. This often causes a different in uptake of the treatment evidence

from clinical research such as that seen in Ivermectin on COVID-19.

10

3

4
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