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ABSTRACT
Introduction  Ivermectin is a drug with antiviral properties 
and has been proposed as an alternative treatment for 
patients with COVID-19, in some countries; however, there 
is limited evidence to support its clinical use. Accordingly, 
the aim of this review and meta-analysis is to obtain 
superior evidence on the effectiveness and safety of 
ivermectin in treatment of COVID-19.
Methods and analysis  We will search in the medical 
databases and International Clinical Trials Registry Platform 
databases for randomised clinical trials and quasi-
randomised trials published from December 2019. The 
criteria for inclusion are that infection needs to be confirmed 
by a real-time PCR or serology test, and the effect of 
ivermectin has been compared with placebo, symptomatic 
treatment or no treatment. We will exclude observational 
studies and clinical trials that involved patients with 
symptoms suggestive of COVID-19, but without a laboratorial 
diagnosis. Outcomes of interest include mortality, time 
to symptom resolution, time of hospitalisation, frequency 
of invasive mechanical ventilation and extracorporeal 
membrane oxygenation, incidence of severe acute 
respiratory syndrome, admission to intensive care unit, viral 
load, PCR-negative status, percentage of infection after 
prophylactic use, and total incidence of adverse and side 
effects. Study selection will follow the Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses guidelines. 
Two reviewers will independently select the studies and 
assess their eligibility. Two other reviewers will independently 
extract data from each study. Meta-analysis will then be 
carried out using fixed-effects or random-effects model, 
using the mean difference for continuous outcomes and 
the relative risk for dichotomous outcomes. Bias risk will be 
assessed using the Cochrane risk-of-bias tool. The quality of 
evidence for each outcome will be assessed using GRADE 
(Grading of Recommendations Assessment, Development 
and Evaluation) methodology. Review Manager V.5.3.5 will be 
used for synthesis and subgroup analysis.
Ethics and dissemination  Owing to the nature of the 
review, ethical approval is not required. The results will be 
disseminated through peer-reviewed publications.
PROSPERO registration number  CRD42020197395.

INTRODUCTION
In December 2019, an increase in pneu-
monia cases was reported in Wuhan, China, 

and the causative agent was subsequently 
identified as a new coronavirus (SARS-CoV-2) 
on 3 January 2020 through tests on secretions 
from the upper respiratory tract. With the 
exponential increase in cases of the disease 
(ultimately termed COVID-19) caused by this 
virus, the WHO declared a pandemic; by the 
end of January 2021, 102 399 513 cases of 
infected patients and 2 217 005 deaths due to 
COVID-19 have been registered worldwide.1 
The scientific community has been working 
hard to find preventive strategies and effec-
tive treatments against SARS-CoV-2, with 
numerous randomised clinical trials (RCTs) 
already conducted and others at an advanced 
stage of testing in humans with medicines 
and vaccines.2–4 To reduce the risk of severe 
acute respiratory syndrome (SARS) caused 
by SARS-CoV-2 and to stimulate the immune 
system, numerous vaccines have been devel-
oped, including mRNA-1237 and CoronaVac, 
which have been approved for emergency 
use in some countries.5–8 However, to date, 
there is no evidence of the effectiveness of 
drugs for the treatment of patients infected 
with SARS-CoV-2, and results on the efficacy 

Strengths and limitations of this study

►► Evaluation of the efficacy and safety of ivermectin 
against COVID-19 using only randomised clinical tri-
al (RCT) and quasi-RCT data.

►► Strict search strategy in multiple databases and ref-
erences of selected studies.

►► Evidence quality assessment using GRADE (Grading 
of Recommendations Assessment, Development 
and Evaluation) working group methodology.

►► Only a small number of RCTs and quasi-RCTs have 
evaluated the effectiveness and safety of ivermectin 
in COVID-19 treatment.

►► Heterogeneity among patients infected with SARS-
CoV-2 and treated with ivermectin can influence the 
results.
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and safety of several vaccines under development are not 
conclusive.9

With no confirmed treatment, several countries have 
adopted a strategy of the off-label use of drugs with poten-
tial antiviral and immunomodulatory effects approved for 
the clinical management of other infections in patients 
with COVID-19 since the beginning of the pandemic.10 
Some studies have evaluated the effectiveness of antivirals 
and other drugs against COVID-19, including lopinavir/
ritonavir, remdesivir and chloroquine/hydroxychloro-
quine, with or without azithromycin and dexametha-
sone.11–15 Despite some medications showing positive 
results, such as dexamethasone, which reduced mortality 
among inpatients who were receiving mechanical invasive 
ventilation or oxygen, there is still no drug with proven 
efficacy for the treatment of COVID-19.15 16

Caly et al17 reported that ivermectin has antiviral activity 
against SARS-CoV-2 and inhibits its replication in vitro. As 
a result, some countries have proposed the prophylactic 
use of ivermectin after contact with infected people, or its 
therapeutic use for those who have been diagnosed with 
an asymptomatic, mild form of the disease or in the early 
stage of COVID-19. Ivermectin is an anti-parasitic agent 
that causes tonic paralysis of the muscles, thereby inducing 
the death of the parasite, along with anti-inflammatory 
activity.18 Other studies have indicated that ivermectin 
can inhibit the in vitro replication of some RNA viruses 
such as dengue virus, Zika virus, yellow fever virus and 
chikungunya virus.19–22 In addition, ivermectin was shown 
to regulate the immune system, suggesting that it could 
prevent contracting SARS-CoV-2, even after close contact 
with an infected individual, as a prophylactic measure.23 24 
However, these results are mainly derived from in vitro 
or observational studies, with only a few RCTs that have 
evaluated the efficacy and safety of ivermectin in patients 
with COVID-19 conducted to date.

Brito et al9 conducted a systematic review of studies 
excluding RCTs and concluded that the effectiveness 
and safety of ivermectin in patients with COVID-19 have 
not yet been proven, and its use is not recommended 
until the results of ongoing clinical trials can be evalu-
ated. Therefore, this protocol describes a systematic 
review for assessing the efficacy and safety of ivermectin 
in the prophylaxis and treatment of COVID-19 based on 
updated data, including those from RCTs.

METHODS AND ANALYSIS
This protocol was designed in accordance with the 
Preferred Reporting Items for Systematic Reviews and 
Meta-Analysis guidelines extension for reporting system-
atic review protocols (PRISMA-P).25 The review protocol 
was registered with the International Prospective Register 
of Systematic Reviews.

Research question
Is ivermectin safe and effective for the prophylaxis and 
treatment of adults infected with SARS-CoV-2?

Inclusion criteria
Participants
This review will include studies that involved adults with 
SARS-CoV-2 infection confirmed by real-time PCR or 
serological tests, and people at risk of exposure to the 
virus (people having ‘high-risk’ contact with patients with 
confirmed COVID-19). Studies including children or 
patients with only suggestive symptoms of COVID-19, but 
without a diagnosis confirmed by any of the aforemen-
tioned tests, will be excluded.

Intervention
RCTs and quasi-RCTs, one in which participants are allo-
cated to different arms of the trial (to receive the study 
medicine, or placebo, for example) using a method of 
allocation that is not truly random, that evaluated the 
efficacy and safety of ivermectin alone or in combination 
with other interventions will be considered for inclusion.

There will be no restriction on the dosage, start, and 
duration of treatment, or route of administration of 
ivermectin.

Comparator
RCTs and quasi-RCTs that compared ivermectin with 
placebo, symptomatic treatment or no treatment will be 
considered. In addition, studies that included treatment 
with ivermectin in combination with another treatment 
will be eligible only if the comparison groups also received 
a similar co-intervention as the group treated with iver-
mectin. The comparison groups may have received 
placebo, symptomatic treatment or no treatment other 
than the co-intervention.

Outcome measures
Primary outcome
The primary outcome will be mortality.

Secondary outcomes
Secondary outcomes will be symptom resolution, time 
of hospitalisation (in days), use of invasive mechanical 
ventilation and extracorporeal membrane oxygenation, 
incidence of SARS, admission to the intensive care unit, 
viral load, PCR-negative status, percentage of infection 
after prophylactic use, and total incidence of adverse and 
serious side effects.

Types of studies
We will consider only RCTs and quasi-RCTs.

Article exclusion criteria
Studies with the following features will be excluded: partic-
ipants diagnosed based solely on symptoms; duplicate, 
insufficient data or data that cannot be extracted; obser-
vational studies; retrospective studies; non-randomised 
trials; quasi-experimental studies and animal studies.

Search strategy
Data from studies that evaluated the efficacy and safety 
of ivermectin against SARS-CoV-2, published as of 
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December 2019, will be obtained from the electronic 
databases PubMed, Embase, CENTRAL, Web of Science, 
Scopus, Cochrane Library and Google Scholar, and from 
the clinical trials registries ​Clinicaltrials.​gov, EU Clinical 
Trials Register and International Clinical Trials Registry 
Platform, without language restrictions. Articles will also 
be searched from the references of the selected studies 
and from grey literature databases such as OpenGrey.

The following terms with their respective synonyms will 
be used for database searches: (ivermectin OR stromectol 
OR mectizan OR MK-933 OR MK 933 OR MK933 OR 
eqvalan OR ivomec OR soolantra) AND (“COVID-19” 
OR COVID19 OR “SARS-CoV-2” OR “2019-nCoV” OR 
“2019-nCoV disease” OR “COVID 19” OR “2019 novel 
coronavirus infection” OR coronavirus) AND (“random-
ized clinical trial” OR “controlled clinical trial” OR 
‘randomized controlled trial” OR “intervention study 
OR “clinical study” OR “clinical studies”). The search 
strategy that will be used for PubMed is presented in 
table 1 as an example.

Study selection
After searching the databases and references, all iden-
tified articles will be exported to the web-based tool 
Rayyan,26 and duplicates will be removed. In the first 
stage, titles and abstracts will be reviewed independently 
by at least two reviewers (MLdLM and ATBS) based on 
the inclusion criteria. The full texts of the selected studies 
will be independently analysed by two other reviewers 
(RRM and DF); only studies identified by both pairs of 
reviewers based on the inclusion criteria will ultimately 
be included in the systematic review, and a third reviewer 
(RNC) will make a final decision for inclusion in the case 
of discrepancy.

We will maintain a record of the reasons for excluding 
clinical trials at all stages of review. The results of the selec-
tion or exclusion of the studies will be reported using the 
PRISMA flow chart as shown in figure 1.

Data extraction
Using standardised forms, two reviewers (ATBS and DF) 
will independently extract the following data from each 
included study: first author; year of publication; study 
location (country); study design; average age of partici-
pants with SD; number of participants; and details about 
the intervention administered and comparison, including 
dose and therapeutic scheme, duration, time after diag-
nosis, route of administration, outcomes assessed, time of 
their measurement and adverse effects.

Risk of bias assessment
The risk of bias for each RCT or quasi-RCT will be 
assessed using the Cochrane tool to assess the risk of bias 
in randomised studies (RoB 2).27

Two reviewers (DF and RRM) will independently assess 
the following five bias domains for all reported results and 
time points: (1) bias due to the randomisation process, 
(2) deviations from intended interventions (selection and 
measurement bias), (3) unreported outcome data, (4) 
presentation of outcomes and (5) selection of reported 
results. Thus, the studies will be classified as having a low 
risk of bias, inconclusive risk or high risk of bias. Discrep-
ancies between reviewers will be resolved by discussion to 
reach a consensus; if necessary, a third reviewer (RNC) 
will be consulted. Age, comorbidities (eg, hypertension, 
obesity, diabetes), disease severity and co-interventions 
will be considered as potential confounding factors.

Measures of treatment effect
For dichotomous variables, we will analyse the relative risk 
with the respective 95% CIs. For continuous variables, 
we will use the mean difference and SD to summarise 
the data with the 95% CI. In cases in which continuous 
variables were measured using different scales, the treat-
ment effect will be expressed as the standardised mean 
difference (SMD) with 95% CI. Wherever possible, we 
will multiply the SMD by an SD representative of the 
set of studies, such as the SD of a well-known scale used 
by several studies included in the analysis on which the 

Table 1  PubMed search strategy

Search items

1 ivermectin

2 stromectol

3 mectizan

4 MK-933

5 MK 933

6 MK933

7 eqvalan

8 Ivomec

9 Soolantra

10 OR/1–9

11 “COVID-19”

12 COVID19

13 “SARS-CoV-2”

14 “2019-nCoV”

15 “2019-nCoV disease”

16 “COVID 19”

17 “2019 novel coronavirus infection”

18 Coronavírus

19 OR/11–18

20 “randomized clinical trial”

21 “controlled clinical trial”

22 “randomized controlled trial”

23 “intervention study”

24 “clinical study”

25 clinical studies

26 OR/20–25

27 10 AND 19 AND 26
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result was based. In cases where the minimally important 
difference (MID) was known, we will present continuous 
variables in MID units or will report the results as the 
difference in the proportion of patients who achieved 
an important minimum effect between intervention and 
control groups.

Data synthesis
In the event of inclusion of three or more RCTs, we 
will perform a quantitative synthesis (meta-analysis) 
using RevMan V.5.3.528 software with the fixed-effects or 
random-effects model if more than 50% heterogeneity is 
identified among studies. Statistical heterogeneity will be 
assessed using the I2 statistic. Subject to insufficient data 
to calculate an estimated effect, a narrative synthesis will 
be presented, describing the direction and size of the 
effects, along with any reported accuracy measures.

Missing data management
We will contact the authors to obtain missing or incom-
plete data; if unable to obtain the missing data, incom-
plete data will be excluded from the analysis.

Reporting bias assessment
We will construct funnel plots to evaluate reporting bias if 
more than 10 RCTs are included. In other cases, Egger’s 
test will be performed to assess publication bias.

Subgroup analysis
We plan to carry out the following subgroup analyses, 
wherever possible: respiratory failure versus SARS, adults 

versus elderly people over 65 years old, and prophylactic 
versus therapeutic use of ivermectin. If a significant 
difference between subgroups is identified (test for inter-
action p<0.05), we will report the results for individual 
subgroups separately. We will also perform a formal test 
for subgroup interactions using RevMan V.5.3.5.

Sensitivity analysis
We will perform a sensitivity analysis to explore the effects 
of trial bias risk on outcomes, wherever possible. The 
primary analysis will include only those studies that had 
low risk or some concerns of bias according to the RoB 2 
assessment. We will include high risk of bias studies in a 
secondary analysis to assess the impact on the results.

In the case of a significant difference between the esti-
mates of the effect of the primary analysis and sensitivity 
analysis, we will perform an adjusted sensitivity analysis.

Grading the quality of evidence
The quality of evidence for all outcomes will be assessed 
using the GRADE (Grading of Recommendations Assess-
ment, Development and Evaluation)29 Working Group 
methodology through risk of bias, consistency, objectivity, 
accuracy and reported bias. The certainty of evidence will 
be classified as high, moderate, low or very low.

DISCUSSION
Ivermectin is a drug with antiviral properties against 
a few viral infections. Owing to its considerable 

Figure 1  PRISMA flow chart: search strategy. ICTRP, International Clinical Trials Registry Platform; PRISMA, Preferred 
Reporting Items for Systematic Reviews and Meta-Analyses.
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accessibility due to its low total cost, it has become 
an alternative treatment for patients with COVID-19. 
Studies have shown a reduction in mortality in patients 
hospitalised with COVID-19 who received the drug.23 30 
Another study indicated that early administration of 
ivermectin resulted in earlier clearance of the virus 
compared with placebo, assessed over a 5-day course, 
suggesting that early intervention with ivermectin may 
limit viral replication in the host.31

However, there is still no concrete evidence on the 
efficacy of ivermectin in the prophylaxis and treatment 
of patients infected with SARS-CoV-2 who are in the 
initial stage of the disease, or who are already hospital-
ised after the infection worsens. Thus, it is important 
to summarise all of evidence, as it becomes available 
evidence, especially robust evidence from RCTs, to 
assess the effectiveness and safety of ivermectin during 
different phases of COVID-19.

Siemieniuk et al32 performed a systematic review to 
compare the effectiveness of various drugs used for the 
treatment of COVID-19, and concluded that corticosteroids 
reduced the need for mechanical ventilation; however, the 
effectiveness of azithromycin, remdesivir, hydroxychloro-
quine, interferon-beta, and tocilizumab has not been proven 
in the treatment of patients infected with SARS-CoV-2. They 
did not assess the efficacy and safety of ivermectin. A recent 
RCT evaluated the effect of early treatment with ivermectin 
on viral load, in addition to symptomatic and humoral 
responses in patients with COVID-19.33 Twenty-four patients 
were equally randomised to a group that received a single 
dose of ivermectin and a group that received placebo. The 
authors concluded that among patients without risk factors 
for severe COVID-19 who received a single dose of 400 mg/
kg of ivermectin, there was no reduction in viral load and 
no difference in the proportion of a positive PCR test on 
the seventh day. However, patients treated with ivermectin 
showed earlier improvement in self-reported anosmia/
hyposmia.

A possible limitation of this study is that clinical trials with 
low number of participants, or events, or both, leading to wide 
CIs and high uncertainty of the estimated effects can compro-
mise the level of evidence generated in this meta‐analysis.

Therefore, this systematic review will be carried out 
using a specific approach with a meta-analysis of the 
results obtained if there are at least three comparable 
studies with available data. The current systematic review 
is justified because of the lack of evidence on the effec-
tiveness and safety of ivermectin in people infected 
with SARS-CoV-2. The results of this study are expected 
to provide new insight into the potential effects of iver-
mectin in adults infected with this new coronavirus, and 
thus eliminate uncertainties about the treatment that 
persist despite some related published studies.

PATIENT AND PUBLIC INVOLVEMENT
This research is based on previously conducted studies 
and does not involve any patients or individuals or include 

new studies on human subjects performed by any of the 
authors.

ETHICS AND DISSEMINATION
Because of the nature of the review, which is a collection of 
data without direct human involvement, ethical approval 
is not required. The results will be widely disseminated 
through peer-reviewed publications, as well as presenta-
tions at conferences, congresses and symposia.
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