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Abstract
Background and objective: Ivermectin is a known anti-parasitic agent that has been
investigated as an antiviral agent against coronavirus disease 2019 (COVID-19). This
study aimed to evaluate the efficacy of ivermectin in mild COVID-19 patients.
Methods: In this multi-arm randomized clinical trial conducted between 9 April 2021
and 20 May 2021, a total of 393 patients with reverse transcription-PCR-confirmed
COVID-19 infection and mild symptoms were enrolled. Subjects were randomized in
a 1:1:1 ratio to receive single-dose ivermectin (12 mg), double-dose ivermectin
(24 mg) or placebo. The primary outcome was need for hospitalization.
Results: There was no significant difference in the proportion of subjects who
required hospitalization between the placebo and single-dose ivermectin groups (abso-
lute difference in the proportions: �2.3 [95% CI = �8.5, 4.1]) and between the pla-
cebo and double-dose ivermectin groups (absolute difference in the proportions: �3.9
[95% CI = �9.8, 2.2]). The odds of differences in mean change in severity score
between single-dose ivermectin and placebo groups (ORdifference = 1.005 [95% CI:
0.972, 1.040]; p = 0.762) and double-dose ivermectin and placebo groups
(ORdifference = 1.010 [95% CI: 0.974, 1.046]; p = 0.598) were not statistically signifi-
cant. None of the six adverse events (including mild dermatitis, tachycardia and
hypertension) were serious and required extra action.
Conclusion: Single-dose and double-dose ivermectin early treatment were not supe-
rior to the placebo in preventing progression to hospitalization and improving clinical
course in mild COVID-19.
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INTRODUCTION

More than one and a half years from the declaration of the
new Coronaviridae species (SARS-CoV-2) disease pandemic,
coronavirus disease 2019 (COVID-19), there are major chal-
lenges in treating and preventing hospitalization in non-severe
COVID-19 patients. Currently, monoclonal antibodies (casirivi-
mab and imdevimab), remdesivir and two small-molecule

antiviral tablets (molnupiravir and Paxlovid (Nirmatrelvir/Rito-
navir)) have shown efficacy for preventing hospitalization or
shortening hospital stay in phase 3 trials of high-risk patients.1–5

However, monoclonal antibody therapies are generally expensive
and must be injected2; molnupiravir and Paxlovid are still una-
vailable in most countries,3,4 and the antiviral drug, remdesi-
vir, requires injection at designated outpatient facilities and is
in short supply in many countries, including Iran. The
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emergence of new variants and limited vaccination uptake in
low-resource regions highlight the ongoing need for effective,
accessible antiviral agents to treat COVID-19.6

An important strategy is to repurpose existing drugs with
known antiviral activity (e.g., hydroxychloroquine, colchicine,
doxycycline, azithromycin, etc.). Discovered in the late 1970s,
ivermectin (a dihydro derivative of avermectin)7 is a well-
established broad-spectrum anti-parasitic agent, mainly used
against roundworm parasites (i.e., onchocerciasis and strongy-
loidiasis) and other diseases caused by soil-transmitted hel-
minths, as well as parasitic skin infections such as scabies.8,9

In vitro studies have shown that ivermectin has antiviral activ-
ity against several RNA viruses10–14 through interaction with
different protein-binding sites, which prevents viral replica-
tion.12,13,15,16 Vero cell assays showed that ivermectin has anti-
viral activity against SARS-CoV-2.17 Ivermectin has been
mostly used off-label in developing countries and even in
developed countries.

It is uncertain if ivermectin is effective in real-world
COVID-19 treatment. The antiviral activity of ivermectin
might be attained during the viral replication phase16; there-
fore, ‘early treatment’ by ivermectin may yield promising
results in COVID-19 patients.18 Some placebo-controlled
randomized controlled trials (RCTs) on outpatient COVID-
19 subjects19,20 could not find any benefit on the clinical
course of infection (i.e., need for hospitalization and resolu-
tion of symptoms), although it is proposed that higher than
standard doses of ivermectin might yield a faster and better
improvement without safety concerns.21 These studies
recommended further large RCTs to assess the efficacy of
ivermectin in COVID-19 treatment.

These studies are heterogenous in terms of the study
protocol, sample size, methodology, severity of disease, dos-
ing, control arm and outcomes.22 Hence, the latest World
Health Organization (WHO) recommendation is to not use
ivermectin for COVID-19 patients regardless of disease
severity, and to restrict the use to clinical trials until more
data are available.1

In this multi-arm placebo-controlled RCT, we investi-
gated the clinical efficacy of single-dose and double-dose
ivermectin to evaluate the potential benefits of early treat-
ment for mild COVID-19. Our hypothesis was that double-
dose ivermectin would decrease the need for hospitalization
amongst outpatient subjects with COVID-19 when adminis-
tered during the first days of infection.

METHODS

Study design and participants

In this multi-arm parallel-group, double-blind RCT, we used
stratified random allocation in a 1:1:1 ratio to enrol
393 patients with mild symptomatic COVID-19, confirmed by
a positive reverse transcription (RT)-PCR test, who visited any
of the 14 specialized COVID-19 outpatient treatment centres
affiliated to the Shiraz University of Medical Sciences, Shiraz,

Iran, between 9 April 2021 and 20 May 2021. Mild symptom-
atic COVID-19 was defined as ambulatory state (score 1 or 2)
based on the WHO 9-point ordinal scale for clinical improve-
ment, ranged from 0 (uninfected; no clinical or virological evi-
dence of infection) to 8 (death).23

Sample size

When this trial was designed, published data were limited. In
Chowdhury and colleagues’ trial24 on comparing the efficacy
of ivermectin–doxycycline and hydroxychloroquine–
azithromycin treatment regimens on mild COVID-19
patients, the end-point hospitalization rates were 0% and 4%
(no need for hospitalization of 100% and 96%) amongst the
symptomatic participants of the first and second treatment
arms, respectively. We calculated a total sample size of
393 mild symptomatic COVID-19 patients (131 patients in
each arm) by assuming that 86% had no need for hospitaliza-
tion in the placebo group (10% lower than that of active con-
trol group in Chowdhury et al.’s study), an anticipated clinical
efficacy (absolute difference, effect size) of 10% in reducing
hospitalization rate achieved by ivermectin, α = 5% (corre-
sponding with Z1�α/2 = 1.96), β = 20% (corresponding with
Z1�β = 0.84), enrolment ratio of 1 and with an anticipated 5%
drop out rate. The sample size calculation was carried out by
the R Shiny graphical user interface (GUI) to the R package
‘multiarm’ (single-stage multi-arm clinical trial design for a
Bernoulli distributed primary outcome; available from: https://
mjgrayling.shinyapps.io/multiarm/).

Inclusion and exclusion criteria

We included patients who had mild symptomatic COVID-
19 confirmed by RT-PCR test, had symptom onset-to-visit
interval of less than 48 h, were aged 18–80 years and had
oxygen saturation levels of at least 93% in room air. Patients
were excluded if they needed hospitalization, needed any
other antiviral medications, had severe hepatic disease
(e.g., cirrhosis, etc.), severe chronic kidney disease (i.e., stage
IV), severe pulmonary disease (e.g., chronic obstructive

SUMMARY AT A GLANCE

We conducted a double-blinded randomized pla-
cebo-controlled trial including 393 patients with
mild coronavirus disease 2019 (COVID-19) and
found that ivermectin, an anti-parasitic medication
with known antiviral properties, was non-superior
to the placebo. Neither a single nor a double dose
was better in preventing progression to hospitaliza-
tion and worsening of the clinical course of
COVID-19 infection.
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pulmonary disease), HIV/AIDS, were pregnant or lactating,
refused to participate or were participating in another RCT.

Interventions and randomization

Each subject was randomly assigned to the single dose of iver-
mectin (#4 3 mg tablet, cumulative dose of 12 mg, Stat.;
Laboratoire Europhartech, Domes Pharma, France + #4 pla-
cebo tablets, at the second day), double-dose ivermectin (#4
3 mg tablet for 2 days, cumulative dose of 24 mg) or placebo
at the day of RT-PCR-positive testing (enrolment day) and
the next day. At enrolment, demographic data, clinical history
(comorbidities, smoking state, oxygen therapy) and baseline
symptom scores (i.e., sore throat, dyspnoea, cough, fatigue,
headache, chills, feeling hot or feverish, vomiting, confusion,
disrupted sense of smell or taste, chest pain, anorexia; binary
score for each symptom, yes/no) were recorded.

Performing stratification before random allocation may
prevent type I error and improve power for small trials
(i.e., less than 400 subjects).25 Hence, we selected age—one
the major variables associated with prognosis—and oxygen
saturation level—a severity index. Four strata were gener-
ated according to age (<55 and ≥55 years) and oxygen satu-
ration (93%–95% and ≥96%).

Randomization number sequence was generated using
the block randomization method (six blocks of three, each
contained a unique sequence of A, B and C treatments) in
the four strata via PROC PLAN of SAS 9.4(PROC PLAN of
SAS 9.4) byan independent unblinded epidemiologist. The
investigator and physicians, subjects and the statistician
were kept blinded to the allocation sequence. An employee
outside the research team entered data into separate data-
sheets so that the statistician could analyse the data without
having access to information about the allocation.

The first follow-up (day 0) was the next day after a par-
ticipant consumed the second dose of ivermectin (double-
dose ivermectin arm), first dose of placebo (single-dose iver-
mectin arm) or second dose of placebo (placebo arm). At
the same time, standard care according to the national
guidelines was continued for all subjects (available from:
https://treatment.sbmu.ac.ir/index.jsp?pageid=63989&p=1).

Outcome measures

The primary outcome measure was the proportion of sub-
jects who required hospitalization up to 28 days of follow-
up. Secondary outcome measures included the proportion of
subjects with resolution of symptoms, required machine
ventilation or deceased, as well as time to resolution of
symptoms, defined as the first day during the follow-up
period in which the subject reported a severity score of
0. Another secondary outcome was the trend of change in
severity scale in the three arms. Symptom scores were indi-
vidually recoded at days 0, 1, 3, 7, 14, 21 and 28 of follow-up
using subject-reported outcome checklist. Adverse events

were recorded, including the need for additional care, shift-
ing to the other study arm or non-compliance), events lead-
ing to treatment discontinuation and serious events.

Statistical analysis

The CONSORT 2010 flow diagram was used to report the
study flow (Figure 1). In case of protocol violation, the
results were reported through intention-to-treat analysis.
The study protocol remained unchanged until the end of the
trial for all participants.

Statistical analysis was carried out using the R program-
ming language (version 4.0.4 for MacOS; PROC PLAN of SAS
9.4). Variables were described using median (interquartile
range [IQR]), mean � SD or 95% CI and frequency (percent),
respectively.

The baseline scores of severity scale in the three groups
were reported by observed means and least-squares means
(estimated marginal means). Least-squares means of severity
scale in the three arms were calculated using multivariable
linear regression using ‘emmeans’ package. We observed
that the observed means were inflated by ‘unweighted aggre-
gate symptoms score’.

For each comparative pair (placebo vs. single-dose or
double-dose ivermectin) in all primary and secondary out-
comes, proportions in each group and estimated effect sizes
(absolute difference in the proportions or difference is the
median) with their precisions (95% CI) around the point
estimates were reported (Appendix S1 in the Supporting
Information).

Multivariable generalized estimating equation (GEE)
models were applied using ‘multgee’ package to compare
the effect of ivermectin (single/double dose) with placebo on
repeated measurements of WHO’s ordinal severity scale in
mild COVID-19 subjects over 30 days of ivermectin trial,
which were adjusted for sex, age, smoking state, unweighted
aggregate symptoms score and comorbidity (Appendix S2 in
the Supporting Information). The significance level was set
at p = 0.05.

RESULTS

Study participants

A total of 393 subjects with mild COVID-19 were enrolled,
with 131 receiving placebo, 131 receiving single-dose iver-
mectin and 131 receiving double-dose ivermectin, alongside
standard care. Two subjects were excluded from all analyses
because they were lost at the first follow-up day (one in the
single-dose ivermectin group and one in the placebo group).
The analysis population included 391 subjects followed up
for 4 weeks. Subjects in the three groups were balanced in
demographic and baseline clinical characteristics (Table 1).
The median age in placebo, single-dose and double-dose
ivermectin groups were 39.5 (IQR: 17.5), 39.5 (16.5) and
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39 (17) years, with a male proportion of 54.6%, 60% and
47.3%, respectively. The median unweighted aggregate
symptoms score was similar in the three groups (3 [IQR: 3]),
and 78.5%, 84.6% and 74.8% of subjects did not have any
known comorbidities at baseline in placebo, single-dose and

double-dose ivermectin groups, respectively. Cough and fatigue
were the most common symptoms in all the three groups. At
randomization, the unadjusted and adjusted mean severity scale
were similar for all the three groups, specifically 1.81 (SD: 0.39)
and 1.77 (95% CI: 1.70, 1.85) in the placebo group, 1.79 (SD:
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F I G UR E 1 CONSORT flow chart of a
randomized clinical trial of single-dose
ivermectin, double-dose ivermectin and
placebo efficacy in mild COVID-19 subjects
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T A B L E 1 Demographic and baseline clinical characteristics of mild COVID-19 subjects

Variable
Placebo Ivermectin (S) Ivermectin (D)
(n = 130) (n = 130) (n = 131)

Sex

Male 71 (54.6)a 78 (60) 62 (47.3)

Female 59 (45.4) 52 (40) 69 (52.7)

Age, years 39.5 [17.5]b 39.5 [16.5] 39 [17]

Smoking

No 105 (80.8) 103 (79.2) 102 (77.9)

Smoker 11 (8.5) 12 (9.2) 16 (12.2)

Ex-smoker 14 (10.8) 15 (11.5) 13 (9.9)

Oxygen therapy

No 128 (98.5) 130 (100) 131 (100)

Yes 2 (1.5) 0 0

Unweighted aggregate symptoms score 3 [3] 3 [3] 3 [3]

Oxygen saturation level

93%–95% 19 (14.6) 21 (16.2) 19 (14.5)

≥96% 111 (85.3) 109 (83.8) 112 (85.5)

Comorbidities

No 102 (78.5) 110 (84.6) 98 (74.8)

Yes 28 (21.5) 20 (15.4) 33 (25.2)

Type 2 diabetes 6 (4.6) 2 (1.5) 7 (5.3)

Hypertension 7 (5.4) 6 (4.6) 11 (8.4)

Cardiovascular disease 1 (0.8) 0 2 (1.5)

Mild chronic kidney disease 1 (0.8) 1 (0.8) 0

Mild liver disease 0 0 0

Cancer 0 0 1 (0.8)

Chronic respiratory disease 0 1 (0.8) 2 (1.5)

Other 19 (14.6) 14 (10.8) 17 (13.0)

Symptoms

Fever (feeling hot or feverish) 12 (9.2) 14 (10.8) 8 (6.1)

Headache 40 (30.8) 23 (17.7) 37 (28.2)

Chills or shivering 11 (8.5) 10 (7.7) 9 (6.9)

Confusion 20 (15.4) 21 (16.2) 23 (17.6)

Fatigue, low energy or tiredness 50 (38.5) 52 (40) 61 (46.6)

Cough 62 (47.7) 60 (46.2) 56 (42.7)

Sore throat 30 (23.1) 26 (20) 23 (17.6)

Disrupted sense of smell 29 (22.3) 38 (29.2) 42 (32.1)

Disrupted sense of taste 21 (16.2) 26 (20) 32 (24.4)

Vomiting 8 (6.2) 3 (2.3) 5 (3.8)

Dyspnoea 15 (11.5) 17 (13.1) 16 (12.2)

Chest pain 11 (8.5) 17 (13.1) 14 (10.7)

Anorexia 21 (16.2) 23 (17.7) 25 (19.1)

Ordinal severity scale

Mean � SD 1.81 � 0.39 1.79 � 0.41 1.83 � 0.38

Least-squares mean [95% CI] 1.77 [1.70, 1.85]c 1.76 [1.68, 1.84] 1.79 [1.71, 1.86]

Abbreviations: IQR, interquartile range; ivermectin (S), ivermectin single-dose; ivermectin (D), ivermectin double-dose.
aCount (percent).
bMedian [IQR].
cLeast-squares means (estimated marginal means) of severity scale in the three arms were calculated using linear regression on full set of independent variables. The observed
means were inflated by ‘unweighted aggregate symptoms score’.
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0.41) and 1.76 (95% CI: 1.68, 1.84) in the single-dose ivermec-
tin group and 1.83 (SD: 0.38) and 1.79 (95% CI: 1.71, 1.86) in
the double-dose ivermectin group.

Primary outcome

At the end of 28 days of follow-up, there was no significant
difference in the proportion of subjects who required hospi-
talization between the placebo (8.5%) and single-dose iver-
mectin (6.2%) groups (absolute difference in the
proportions: �2.3 [95% CI = �8.5, 4.1]) nor between the
placebo and double-dose ivermectin group (4.6%) (absolute
difference in the proportions: �3.9 [95% CI = �9.8, 2.2]).
One subject in the placebo group was admitted to the inten-
sive care unit (Table 2).

Secondary outcomes

The median time to resolution of symptoms in subjects
assigned to single-dose ivermectin versus placebo was not sig-
nificantly different (9 (IQR: 18) days vs. 9 (IQR: 17.75) days;
absolute difference is the median: 0 [95% CI = �7, 7]), as well
as in subjects assigned to double-dose ivermectin versus

placebo (9 (IQR: 18) days vs. 9 (IQR: 17.75) days; absolute dif-
ference is the median: 0 [95% CI = �7, 7]).

There were no significant differences in the resolution
of symptoms or need for machine ventilation by day
28 between the placebo and single-dose ivermectin groups
(93.1% and 1.5% with single-dose ivermectin, 90.0% and
2.3% with placebo; absolute difference in the proportions:
3.1 [95% CI = �3.6, 9.8] and �0.8 [95% CI = �4.1, 2.5])
or between the placebo and double-dose ivermectin
groups (93.9% and 0.8% with double-dose ivermectin,
90.0% and 2.3% with placebo; absolute difference in the
proportions: 3.9 [95% CI = �3.3, 10.1] and �1.5 [95%
CI = �4.5, 1.5]). Moreover, none of the participants died
(Table 2).

Multivariable ordinal GEE models showed that the
odds of improving the severity score in the ordinal scale
was 1.733 (95% CI: 1.145, 2.022; p < 0.0001) in the placebo
group. When assessing the differences in estimated mar-
ginal means of change in severity score between the
groups, no significant differences were found between the
odds of single-dose ivermectin and placebo groups
(ORdifference = 1.005 [95% CI: 0.972, 1.040]; p = 0.762)
and double-dose ivermectin and placebo groups
(ORdifference = 1.010 [95% CI: 0.974, 1.046]; p = 0.598)
(Table 3 and Figure 2).

T A B L E 2 Primary and secondary outcomes in ivermectin trial of mild COVID-19 subjects

Variable
Placebo Ivermectin (S)

Δ [95% CI]a
Ivermectin (D)

Δ [95% CI](n = 130) (n = 130) (n = 131)

Primary outcome

Need for hospitalization 11 (8.5)b 8 (6.2) �2.3 [�8.5, 4.1] 6 (4.6) �3.9 [�9.8, 2.2]

Adverse events

No 128 (98.5) 128 (98.5) - 127 (96.9) -

Yes 2 (1.5) 2 (1.5) 4 (3.1)

Follow-up on day 1 1 (0.8) 1 (0.8) 1 (0.8)

Follow-up on day 3 1 (0.8) 1 (0.8) 1 (0.8)

Follow-up on day 7 1 (0.8) 0 2 (1.5)

Follow-up on day 14 0 0 1 (0.8)

Follow-up on day 21 0 0 1 (0.8)

Follow-up on day 28 0 0 0

Secondary outcomes

Symptoms resolved

Follow-up on day 7 77 (59.2) 79 (60.7) 1.5 [�10.3, 13.5] 81 (61.8) 2.6 [�9.3, 14.5]

Follow-up on day 14 99 (76.2) 95 (73.1) �3.1 [�13.7, 7.5] 105 (80.2) 4.0 [�5.9, 14.1]

Follow-up on day 21 108 (83.1) 116 (89.3) 6.2 [�2.3, 14.5] 117 (89.3) 6.2 [�2.1, 14.5]

Follow-up on day 28 117 (90.0) 121 (93.1) 3.1 [�3.6, 9.8] 123 (93.9) 3.9 [�3.3, 10.1]

Time to resolution of symptoms, days 9 [17.75]c 9 [18] 0 [�7, 7]d 9 [18] 0 [�7, 7]

Need for machine ventilation 3 (2.3) 2 (1.5) �0.8 [�4.1, 2.5] 1 (0.8) �1.5 [�4.5, 1.5]

Mortality 0 0 - 0 -

Abbreviations: IQR, interquartile range; ivermectin (S), ivermectin single-dose; ivermectin (D), ivermectin double-dose.
aAbsolute difference in the proportions (Δ) [95% CI].
bOne subject was admitted to the intensive care unit.
cMedian [IQR].
dAbsolute difference is the median (Δ) [95% CI].
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Adverse events

A total of eight subjects (two, two and four in placebo, single-
dose ivermectin and double-dose ivermectin groups, respec-
tively) developed adverse events. Each group had one subject
who developed dermatitis early in the trial (days 1–7). Hyperten-
sion developed in one subject of the placebo group at day 7 and
in two subjects of the double-dose ivermectin group at days
7 and 21. Tachycardia developed in one subject of the single-
dose ivermectin group at day 3 and in one subject of the
double-dose ivermectin group at day 14. None of these
adverse events required participants to leave the study
(Table 2).

DISCUSSION

This multi-arm parallel-group double-blind RCT was
designed to investigate the clinical efficacy of early treatment
with single-dose and double-dose ivermectin in mild
COVID-19 patients. We did not find any significant differ-
ence in terms of all primary and secondary outcomes.
Although the percent values of patients needing hospitaliza-
tion or mechanical ventilation or with persistent symptoms
were numerically smaller in the ivermectin groups than the
placebo, these differences were not clinically significant.

Our findings were consistent with other RCTs that
investigated the clinical efficacy of oral ivermectin early
treatment of mild COVID-19 patients.19,20,26 While these
studies varied in population characteristics, number of sub-
jects, medication protocol and the definition of outcomes,
their main findings were universal. No significant difference
was found between the active treatment and placebo groups
for the median duration of symptoms (4–10 vs. 4–
12 days),19,27 resolution of symptoms (82% vs. 79%),19

worse progression rate (2%–10% vs. 0%–10.5%),19,20,26,27

need for machine ventilation (0%–1.8% vs. 0%–8.8%),26,28

mortality rate (0% vs. 0%–7%)26,28 and total discharge rate
(100% vs. 93%).26 Ivermectin early treatment was not clini-
cally superior to the placebo for multiple outcomes among
mild COVID-19 patients. These data support the latest
WHO conclusions on the pooled data from 16 RCTs29 and
the National Institutes of Health’s (NIH) COVID-19 treat-
ment guidelines,30 that is, ivermectin is not recommended
as standard care for patients with mild COVID-19.29,30

We recorded two, two and four participants who devel-
oped adverse events in the placebo, single-dose ivermectin
and double-dose ivermectin groups, respectively, none of
them severe, which reflects a good safety profile at trialled
doses.27

T A B L E 3 Summary of multivariable ordinal generalized estimating equation models to assess the difference of three arms in decreasing the WHO’s
severity scale amongst mild COVID-19 subjects over 30 days of trial

Variable B coefficient (logit scale) San. SE San. Z OR 95% CI p

Treatment arm (reference: placebo)

Placeboa 0.160 0.012 12.886 1.733 1.145, 2.022 <0.0001

Ivermectin (single-dose)b 0.005 0.017 0.303 1.005 0.972, 1.040 0.762

Ivermectin (double-dose)b 0.010 0.018 0.527 1.010 0.974, 1.046 0.598

Age, years �0.017 0.005 �3.02 0.984 0.974, 0.994 0.002

Female sex (reference: male) 0.267 0.134 1.99 1.306 1.004, 1.700 0.047

Smoking (reference: non-smoker)

Ex-smoker 0.093 0.220 0.427 1.098 0.714, 1.690 0.669

Smoker 0.224 0.196 1.142 1.251 0.852, 1.836 0.254

Unweighted aggregate symptoms score �0.202 0.031 �6.478 0.817 0.768, 0.868 <0.0001

Comorbidity (reference: negative) 0.066 0.162 0.410 1.069 0.776, 1.469 0.682

Abbreviations: San., sandwich; WHO, World Health Organization.
aAmount of change in severity score per a follow-up.
bDifference in the estimated marginal means of change in severity score per a follow-up between an active treatment and the placebo.
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An important finding of our trial is the lack of clinical
benefit from doubling the dose of ivermectin. This was
also reported by several similar trials,19,27–29 even with
higher than standard doses of ivermectin administered for
a longer duration (i.e., 5 consecutive days).18,19,27 These
studies were heterogenous with regard to definition of
outcomes, assessment tools and uncontrolled
confounders.

In addition, our study was limited by lack of SARS-
CoV-2 vaccination data, which might be a potential con-
founder; however, by 20 May 2021—the last enrolment day
of this trial—only �2.4% of people had been vaccinated
against SARS-CoV-2 in Iran,31 with most of them being
healthcare staff.

In conclusion, ivermectin early treatment, even using a
double dose, was not superior to the placebo in preventing
progression to hospitalization and achieving resolution of
symptoms in mild COVID-19.
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