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Abstract

Background: Severe acute respiratory syndrome coronavirus 2 (SARS-CoV2) has changed our lives. The scientific
community has been investigating re-purposed treatments to prevent disease progression in coronavirus disease
(COVID-19) patients.

Objective: To determine whether ivermectin treatment can prevent hospitalization in individuals with early COVID-
19.
Design, setting and participants: A randomized, double-blind, placebo-controlled study was conducted in non-
hospitalized individuals with COVID-19 in Corrientes, Argentina. Patients with SARS-CoV-2 positive nasal swabs were
contacted within 48 h by telephone to invite them to participate. The trial randomized 501 patients between
August 19th 2020 and February 22nd 2021.

Intervention: Patients were randomized to ivermectin (N = 250) or placebo (N = 251) arms in a staggered dose,
according to the patient’s weight, for 2 days.

Main outcomes and measures: The efficacy of ivermectin to prevent hospitalizations was evaluated as primary
outcome. We evaluated secondary outcomes in relationship to safety and other efficacy end points.
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Results: The mean age was 42 years (SD ± 15.5) and the median time since symptom onset to the inclusion was 4
days [interquartile range 3–6]. The primary outcome of hospitalization was met in 14/250 (5.6%) individuals in
ivermectin group and 21/251 (8.4%) in placebo group (odds ratio 0.65; 95% confidence interval, 0.32–1.31; p =
0.227). Time to hospitalization was not statistically different between groups. The mean time from study enrollment
to invasive mechanical ventilatory support (MVS) was 5.25 days (SD ± 1.71) in ivermectin group and 10 days (SD ± 2)
in placebo group, (p = 0.019). There were no statistically significant differences in the other secondary outcomes
including polymerase chain reaction test negativity and safety outcomes.

Limitations: Low percentage of hospitalization events, dose of ivermectin and not including only high-risk
population.

Conclusion: Ivermectin had no significant effect on preventing hospitalization of patients with COVID-19. Patients
who received ivermectin required invasive MVS earlier in their treatment. No significant differences were observed
in any of the other secondary outcomes.

Trial registration: ClinicalTrials.gov NCT04529525.

Background
Life has changed completely since severe acute respira-
tory syndrome coronavirus 2 (SARS-CoV-2) was de-
clared a pandemic by the World Health Organization
(WHO) on March 11, 2020. Due to coronavirus disease
(COVID-19), more than 123,622,286 people have already
been infected and more than 2,722,156 have died world-
wide [1].
SARS-CoV-2, the COVID-19 etiological agent, is a

highly contagious and rapidly spreading virus [2, 3]. The
course of the disease can have a varied spectrum of
manifestations, from asymptomatic to mild, moderate,
or severe pulmonary disease, with multi-organ failure
and death of the patient [4].
The scientific community has investigated multiple

therapies for the prevention and/or treatment of
COVID-19. This spectrum includes immunomodulatory
antivirals, therapies with convalescent plasma or hyper-
immune equine plasma, anticoagulants, antibiotics, renin
angiotensin system inhibitors and glucocorticoids,
among others [5–11].
However, none of the aforementioned therapies have

had any effect in inhibiting viral replication, nor have
they been widely used in non-hospitalized individuals
with mild infection. One of the major challenges for the
scientific community, is to find an easy-to-administer,
low-cost drug with acceptable efficacy to be adminis-
tered to individuals in home isolation.
Thus, ivermectin has attracted interest since the be-

ginning of the pandemic. It is an antiparasitic drug
declared by the WHO as an essential drug for the
treatment of certain parasitic infections [12] has also
demonstrated antiviral activity against a certain group
of viruses [13–15].
In an in vitro study, ivermectin was shown to reduce

SARS-CoV-2 virus replication by approximately 5000-

fold in the first 48 h [16]. It was from this study, that
ivermectin began to be evaluated as a potential treat-
ment and/or preventative for COVID-19, as well as be-
ing used off-label in many parts of the world [17–19].
Ivermectin has been shown to be a safe drug for oral ad-
ministration, even at higher doses than usual and for
longer than the standard indications [20].
Current evidence regarding the efficacy of ivermectin

for the treatment of COVID-19 patients is still unclear
[21, 22], and the WHO recommends its use only for
clinical studies [23]. Therefore, the aim of this study is
to evaluate the efficacy of ivermectin in preventing hos-
pitalizations in patients with COVID-19 (IVERCOR-
COVID19) [24].

Methods
Trial design and oversight
A randomized, double-blind, placebo-controlled study
was conducted in the community between August 19,
2020 and February 22, 2021 in the province of Corrien-
tes, Argentina. This trial was conducted by the Ministry
of Public Health of the Province of Corrientes in coord-
ination with the Corrientes Institute of Cardiology
“Juana F. Cabral”. It was authorized by the Health Sci-
ences Research Bioethics Committee (HSRBC) of the
National University of the Northeast (UNNE) Faculty of
Medicine, Argentina (Supplementary Appendix). The
study has been supervised by a Steering Committee and
a Safety Committee. The trial was performed in accord-
ance with the Declaration of Helsinki and all methods
were performed in accordance with the relevant guide-
lines and regulations. The trial was registered on Clini-
calTrials.gov (NCT04529525) on 27/08/2020 and the
protocol is available online.
The authors who have designed the protocol and writ-

ten the manuscript are listed in the Supplementary
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Appendix. All the authors collected data and vouch for
the accuracy and completeness of the data and the ad-
herence of the trial to the protocol, available in the Sup-
plement Appendix. One of the authors (RZ) analyzed
the data, and one of the main co-authors (RZ) wrote the
first draft of the manuscript. No one other than an au-
thor contributed to writing of the manuscript. The study
was not sponsored by any industry and none of the au-
thors received any remuneration for conducting this
trial. The tablets (ivermectin and placebo) were manu-
factured at the Corrientes Drug Factory.

Trial participants
Individuals who met all the following inclusion criteria
and none of the exclusion criteria were eligible for inclu-
sion. Individuals were to be over 18 years of age residing
in the province of Corrientes at the time of diagnosis
with confirmed COVID-19 diagnosis by polymerase
chain reaction test (RT-PCR) (CFX96 qPCR, Bio-Rad)
for SARS-CoV2 detection in the last 48 h. If they are
women of childbearing age, they should be using a
contraceptive method of proven efficacy and safety. All
individuals were to weigh at the time of inclusion equal
to or greater than 48 kg.
Participants were excluded if they were they required

current home oxygen use or required hospitalization for
COVID-19 at the time of diagnosis or had a history of
hospitalization for COVID-19. Other exclusions criteria
were pregnant or breastfeeding women, known allergy
to ivermectin or the components of ivermectin or pla-
cebo tablets, presence of mal-absorptive syndrome, pres-
ence of any other concomitant acute infectious disease,
known history of severe liver disease, and recent or ex-
pected need for dialysis. Concomitant use of hydroxy-
chloroquine or chloroquine or antiviral drugs due to a
viral pathology other than COVID-19 at the time of ad-
mission was prohibited as was the use of ivermectin up
to 7 days before randomization. Individuals with partici-
pation in a research study that involved the administra-
tion of a drug within the last 30 days were excluded. All
participants provided written informed consent. Inclu-
sion criteria are provided in detail in the protocol.
By order of the Ministry of Health of the Province of

Corrientes, all patients with COVID-19 were contacted
by for tracing purposes. During this telephone contact,
eligible individuals were invited to participate in the
trial.
Eligible participants were visited at their homes by the

researcher to obtain informed consent and undergo
randomization. At this visit, trial participants were pro-
vided with the treatment kit containing the randomized
medication and indicated the corresponding dose and
how to take it.

At the day of randomization (day 0), day 3 (± 1 day)
and day 12 (± 2 days) an investigator went to the pa-
tient’s home where a nasal swab was performed for RT-
PCR, vital signs were collected and treatment compli-
ance was assessed. The final visit was considered to be
the time at which the patient received the epidemio-
logical discharge of COVID-19 according to the provi-
sions of the Ministry of Health of the Argentine Nation,
or the day of death. A follow-up visit was conducted 30
days after the final visit to assess the vital status.
Throughout the study, one of the researchers main-

tained daily telephone contact with the participants in
addition to collecting data related to the patient’s med-
ical history and adverse events.

Randomization and intervention
Randomization was performed by one of the investiga-
tors through the web-based system using randomly per-
muted blocks in a 1:1 ratio (Supplementary Appendix).
The investigator who performed the randomization was
not involved in the dispensing of the medication, inclu-
sion, and follow-up of the patients. The rest of the inves-
tigators were blinded to the treatment received, as were
the patients. Patients were consecutively assigned to the
treatment kit in ascending order at inclusion.
Patients who met the inclusion criteria were random-

ized to ivermectin plus standard of care (SOC) or pla-
cebo plus SOC. The SOC was in accordance with the
recommendations of the Argentine Ministry of Health.
The dose of ivermectin used was the approved dose in
Argentina for the treatment of other diseases, such as
parasitic diseases, and it was staggered according to
weight. Those weighing up to 80 Kg received 2 tablets of
6 mg (mg) each at inclusion and another 2 tablets of 6
mg each 24 h after the first dose (total 24 mg). Those
weighing more than 80 kg and up to 110 kg received 3
tablets of 6 mg each at inclusion and another 3 tablets of
6 mg each 24 h after the first dose (total 36 mg). Those
weighing more than 110 kg received 4 tablets of 6 mg
each at inclusion and another 4 tablets of 6 mg each 24
h after the first dose (total 48 mg). Individuals random-
ized to placebo received the equivalent number of pla-
cebo tablets to the ivermectin weight-based dosage, at
baseline and again after 24 h.

Data collection
The baseline characteristics, concomitant medication
and progress of the patients were collected in the clinical
history of the patients and then in the database through
Google form.
Data related to the patients’ medical history, COVID-

19-related symptoms, daily progress and adverse events
during their study participation were collected by daily
telephone contact. Vital signs, blood samples and nasal
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swabs were collected by one of the investigators at the
patient’s home or at the hospital if the patient was hos-
pitalized at the time of some of the corresponding visits.
In the event that any of the participants required

hospitalization, this was performed in a single hospital in
the entire province of Corrientes for patients with
COVID-19. Hospitalization data were obtained from the
digitized clinical history.

Outcomes
The primary outcome was hospitalization for any reason
of patients with COVID-19. This was defined as a stay
of at least 24 h in a health institution, in any of its ser-
vices, at any point from randomization until the end of
study visit.
Secondary objectives were time to hospitalization in

those who required it, use of invasive mechanical venti-
latory support (MVS), time to invasive MVS in those
who required it, negative nasal swabs 3 days (± 1) and
12 days (± 2) from study inclusion, dialysis, ivermectin
safety (frequency of adverse events), and all-cause mor-
tality. All outcomes were measured from randomization
to the EOS visit.

Statistical analysis
To calculate the sample size, it w as assumed that 10%
of the patients required hospitalization, applying a statis-
tical significance level of 0.05 and with a statistical
power of 80%. When the trial was designed, there was
not enough evidence of the potential benefit of ivermec-
tin in these patients, therefore calculations were based
on an estimated odds ratio in the ivermectin arm be-
tween 0.3 and 0.5 with the aim of including a total of
500 patients (250 patients in each group).
Continuous variables were expressed as means [±

standard deviation (SD)] or medians [with interquartile
range (IQR) 25–75] according to their distribution. Cat-
egorical variables were expressed as percentages and
their 95% confidence interval (CI). Continuous variables
were compared in both groups using Student’s t-test or
the Mann-Whitney test according to their distribution.
Categorical variables were compared across groups using
the chi-square test.
For analysis of the primary outcome, logistic regres-

sion was used to present the odds ratio and the corre-
sponding 95%CI. For secondary outcomes, the logistic
regression was used if the secondary outcome was cat-
egorical. The Student’s t-test or the Mann-Whitney test
was used if the variable was continuous and according
to its distribution.
In addition, an analysis of hospitalization-free survival

was performed using the log-rank test with its corre-
sponding Kaplan-Meier curve and the Cox regression
test. The safety point was analyzed using generalized

estimating equations, considering that the same patient
could have had more than one adverse event.
Subgroup analyses were prespecified according to

whether patients were symptomatic or asymptomatic,
according to age (< 65 years or ≥ 65 years), and in symp-
tomatic patients according to duration of symptoms
prior to inclusion in the study (< 7 days or ≥ 7 days). A
prespecified multivariable analysis of the primary out-
come was planned (Supplementary Appendix).
Pre-specified interim analyses including 125, 250 and

375 patients were performed to assess the eventual need
for early termination of the study according the
Haybittle-Peto boundary for which a p value < 0.001 was
considered significant (Supplementary Appendix). The
results of these analyses were reported to the Steering
Committee, the Safety Committee and the HSRBC of
the UNNE School of Medicine. In all cases, each com-
mittee advised continuation of the study as planned.
Patients were analyzed according to the group to

which they were assigned during randomization regard-
less of whether they later received ivermectin or placebo
or did not adhere to treatment compliance (intention-
to-treat analysis).
Missing data from the primary endpoint were assigned

to be considered as hospitalizations, but there were
none. A p-value < 0.05 was considered significant. Stata
software version 16.0 / SE (StataCorp) was used for the
analysis.

Results
During the study period, 22,533 SARS-CoV2 positive
cases were evaluated for eligibility, of which 501 patients
were included (Fig. 1). Two hundred fifty patients were
randomized to ivermectin and 251 to placebo. In the
ivermectin group, 249 patients had 100% compliance
and 1 had 50% compliance. In the placebo group, 248
patients had 100% compliance, 2 patients had 50% com-
pliance and 1 patient had 0% compliance. Considering
that an intention-to-treat analysis was performed, all 501
patients were included for the analysis of primary and
secondary outcomes. There were no arm crossovers.
Inclusion criteria Number 2: confirmation of COVID-

19 diagnosis by polymerase chain reaction test for
SARS-CoV2 detection in the last 48 h; exclusion criteria
number 10: Use of ivermectin up to 7 days before
randomization; ITT: intention-to-treat.
Baseline participants characteristics were similar be-

tween the two study groups (Table 1). The mean age
was 42.49 years (SD ± 15.51), 237 patients were female
(47.31%) and 481 patients were symptomatic (96.01%)
for COVID-19. Mean weight was 81.511 kg (SD ±
18.373), 119 patients were hypertensive (23.80%) and 48
(9.62%) were diabetic. The mean number of days from
randomization to day 3 (first study swab) was 3.28 (SD ±
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0.68); to day 12, (second study swab) was 10.06 (SD ±
1.63) days; and to the end of study visit was 12.43 (SD ±
3.84) days. In the group of symptomatic patients, the
median time from symptom onset to inclusion in the
study was 4 days (IQR 3–6). The mean ivermectin dose
used in the ivermectin group was 192.37 μg/kg/day
(SD ± 24.56). All 501 patients completed the 30-day
follow-up after the final visit. Baseline characteristics,
concomitant treatment prior to study enrollment, la-
boratory values and physical examination in each group
can be seen in Table 1.

Primary outcome
The trial ended when the last patient who was included
achieved the end of study visit.
Of all the individuals who participated in the study, 35

(6.99%) required hospitalization at any point from
randomization to their end of study visit. Of these, 14
(5.60%) belonged to the ivermectin group and 21
(8.37%) to the placebo group. There were no statistically
significant differences between the two groups [odds ra-
tio 0.65; 95%CI, 0.32–1.31; p = 0.227] (Table 2).

Secondary outcomes
Secondary outcomes are provided in Table 2. In the
group of patients requiring hospitalization, the median
time in the ivermectin arm from study enrollment to
hospitalization was 3.5 days (IQR 3–5) and in the pla-
cebo arm was 3 days (IQR 2–5), with non-statistical dif-
ference; p = 0.59. (Fig. S2). When analyzing
hospitalization-free survival time, there was also no

significant difference (hazard ratio 0.66; 95% CI 0.33–
1.29; log-rank test p = 0.22) (Fig. 2).
Invasive MVS was required in 4 patients (1.6%) in the

ivermectin group and in 3 patients (1.2%) in the placebo
group with a non-statistical difference (odds ratio 1.34
95% CI 0.30–6.07; p = 0.7) (Fig. S3). In this group of pa-
tients, the mean time from study enrollment to invasive
MVS was 5.25 days (SD ± 1.71) in ivermectin group and
10 days (SD ± 2) in placebo group with statistical differ-
ence (p = 0.019) (Fig. S4).
When analyzing the RT-PCR results from nasal swabs,

the Day 3 (± 1) result was negative for SARS-Cov2 in
113 patients (47.08%) in the ivermectin group and in
120 patients (49.79%) in the placebo group, with a non-
statistical difference (odds ratio 0.90; 95% CI 0. 63–1.28;
p = 0.55) (Fig. S5). RT-PCR at Day 12 (± 2) was negative
for SARS-Cov-2 in 212 patients (89.08%) and 221 pa-
tients (92.47%) in the ivermectin and placebo groups, re-
spectively (odds ratio 0.76; 95% CI 0.45–1.27; p = 0.29)
(Fig. S6).
The safety profile, as measured by the need for dialysis,

adverse events, and all-cause mortality was similar be-
tween groups. Only 2 patients of the 501 study partici-
pants required dialysis, 1 in each of the groups (0.4% per
group; odds ratio 1.00; 95% CI 0.06–16.14; p = 1) (Fig.
S7). All-cause mortality was 7 cases (1.40%) in the 501
patients, of which 4 were patients (1.60%) in the iver-
mectin group and 3 were patients (1.20%) in the placebo
group, with a non-statistical difference (odds ratio 1.34
95% CI 0.30–6.07; p = 0.72) (Fig. S8). In the follow-up
period between the last visit and 30 days thereafter, no
new deaths were recorded.

Fig. 1 Enrollment and randomization
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Table 1 Baseline characteristics

Variables Ivermectin (N = 250) Placebo (N = 251)

Demographic characteristics

Age years, mean (±SD) 42.58 (15.29) 42.40 (15.75)

< 65 years, N (%) 229 (91.6) 231 (92.03)

Weight Kg, mean (±SD) 81.708 (18.507) 81.313 (18.273)

Dose μg/Kg/day, mean (±SD) 192.37 (24.56) 190.61 (23.93)

Women, N (%) 111 (44.4) 126 (50.2)

Hypertension, N (%) 53 (21.3) 66 (26.3)

Diabetes mellitus, N (%) 21 (8.4) 27 (10.8)

Smoker, N (%) 27 (10.8) 25 (10.0)

Former smoker, N (%) 72 (28.9) 71 (28.3)

Asthma, N (%) 16 (6.4) 20 (8.0)

COPD, N (%) 7 (2.8) 7 (2.8)

Previous myocardial infarction, N (%) 3 (1.2) 6 (2.4)

Previous coronary angioplasty, N (%) 3 (1.2) 1 (0.4)

Previous stroke, N (%) 1 (0.4) 4 (1.6)

Heart failure, N (%) 1 (0.4) 3 (1.2)

Cancer, N (%) 4 (1.6) 2 (0.8)

Previous cancer, N (%) 6 (2.4) 4 (1.6)

Any comorbidity, N (%) 143 (57.66) 149 (59.84)

Symptoms / Swabs

Symptomatic by COVID-19, N (%) 240 (96.0) 241 (96.0)

Days from symptoms started to inclusion, median (IQR) 4 (3–5) 4 (3–6)

Days from inclusion to swab 1, mean (±SD) 3.26 (0.66) 3.30 (0.71)

Days from inclusion to swab 2, mean (±SD) 9.99 (1.56) 10.13 (1.69)

Previous treatment

Beta blockers, N (%) 17 (6.8) 21 (8.4)

ACEI, N (%) 13 (5.2) 16 (6.4)

ARB, N (%) 28 (11.2) 36 (14.3)

Aspirin, N (%) 14 (5.6) 19 (7.6)

Statins, N (%) 22 (8.8) 16 (6.4)

Puff inhalation, N (%) 10 (4.0) 11 (4.4)

Corticosteroids, N (%) 12 (4.8) 11 (4.4)

Laboratory values

Hematocrit %, mean (±SD) 44.63 (5.12) 43.29 (4.90)

Hemoglobin g/dL, mean (±SD) 14.79 (1.79) 14.32 (1.73)

White blood count, mean (±SD) 5931.33 (1952.79) 5550.96 (1778.07)

Platelets /μL, mean (±SD) 232,394.38 (66,306.41) 222,032 (64,476.13)

Creatinine mg/dL, mean (±SD) 0.79 (0.25) 0.81 (0.28)

Urea g/L, median (IQR) 0.30 (0.24–0.37) 0.30 (0.24–0.38)

AST U/L, median (IQR) 27 (21–39) 27 (20–41)

ALT U/L, median (IQR) 31 (18–50) 29 (18–52)

Alkaline phosphatase U/L, median (IQR) 187 (151–234) 187 (153.5–243.5)

Total bilirrubin mg/dL, median (IQR) 0.30 (0.20–0.42) 0.30 (0.20–0.42)

Vital signs
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Finally, when analyzing the ivermectin safety point in
terms of its adverse events, no per protocol serious ad-
verse events were observed during the study. Non-
serious adverse events occurred in 79 patients (15.77%)
of the 501 participants, with a total of 98 non-serious
adverse events distributed in 45 events (18.00%) in the
ivermectin group and 53 events (21.11%) in the placebo
group (p = 0.6) (Fig. S9 and Table 3). None of the pa-
tients discontinued study medication because of adverse
events.

Subgroup analysis
When analyzing the prespecified subgroups, no signifi-
cant differences were found in hospitalizations (Fig. S10-
S15 and Table S1-S6).

Discussion
In this trial, ivermectin treatment in patients with mild
or moderate COVID-19 had no significant effect on pre-
venting hospitalization of patients with COVID-19. In
the secondary end points, no significant differences were
observed except for the time elapsed from

hospitalization to invasive MVS, where patients who re-
ceived ivermectin required it significantly earlier.
To our knowledge, this is the first randomized,

double-blind, placebo-controlled, peer-reviewed study
for publication in which the efficacy of ivermectin in
preventing hospitalizations was evaluated [25–27]. In a
meta-analysis that included 629 patients from 4 studies
comparing ivermectin with placebo, it was observed as a
secondary outcome that ivermectin was associated with
clinical improvement in patients. From this meta-
analysis it is noted that the evidence quality of the in-
cluded studies is debatable [28]. A report from the Pan
American Health Organization (PAHO) was recently
published on the different therapies for the treatment of
COVID where in a meta-analysis that included 4837 pa-
tients there was no significant reduction in hospitaliza-
tions of patients with mild to moderate COVID-19 and
who have been treated with ivermectin [29]. These re-
sults are in agreement with those found in IVERCOR-
COVID19 but it is noteworthy that the studies included
in these meta-analysis have methodological limitations
that make their quality also debatable.

Table 1 Baseline characteristics (Continued)

Variables Ivermectin (N = 250) Placebo (N = 251)

V#1 Heart rate b/m, mean (±SD) 83.18 (13.64) 82.29 (13.41)

V#1 Oxygen saturation %, mean (±SD) 96.09 (3.16) 96.31 (2.01)

V#1 Axillary temperature °C, mean (±SD) 36.15 (0.84) 36.09 (0.80)

V#2 Heart rate b/m, mean (±SD) 82.05 (12.65) 83.29 (13.35)

V#2 Oxygen saturation %, mean (±SD) 96.13 (2.28) 96.04 (2.42)

V#2 Axillary temperature °C, mean (±SD) 35.99 (0.75) 36.03 (0.77)

SD standard deviation; Kg kilograms; μg/Kg/day micrograms/kilogram/day; COPD: chronic obstructive pulmonary disease; COVID-19 coronavirus disease 19; IQR
interquartile range; ACEI angiotensin converting enzyme inhibitors; ARB angiotensin receptor blockers; g/dL grams/deciliter; μL microliter; mg/dL milligrams/
deciliter; g/L grams/liter; U/L units/liter; V# visit number; b/m beats/minute; °C Celsius degrees; V#1: day 0; V#2: day 3.

Table 2 Outcomes from randomization to end of study visit 95% CI: 95% confidence interval; IQR: interquartile range; MVS:
mechanical ventilatory support; SD: standard deviation; # total number of events, * All adverse events were non-serious

Outcome Ivermectin
(N = 250)

Placebo
(N = 251)

Odds Ratio (95% CI) p value

Primary

Hospitalization, N (%) 14 (5.60) 21 (8.37) 0.65 (0.32–1.31) 0.227

Secondary

Time to hospitalization days (in those who were hospitalized), median (IQR) 3.5 (3–5) 3 (2–5) – 0.59

Invasive MVS, N (%) 4 (1.60) 3 (1.20) 1.34 (0.30–6.07) 0.70

Time to invasive MVS days (in those who required MVS), mean (±SD) 5.25 (1.71) 10 (2) – 0.019

Negative nasal swab day 3, N (%) 113 (47.08) 120 (49.79) 0.90 (0.63–1.28) 0.55

Negative nasal swab day 12, N (%) 212 (89.08) 221 (92.47) 0.76 (0.45–1.27) 0.29

Dialysis, N (%) 1 (0.40) 1 (0.40) 1.00 (0.06–16.14) 1

All-cause mortality, N (%) 4 (1.60) 3 (1.20) 1.34 (0.30–6.07) 0.70

Safety (adverse events)#, total (%) * 45 (18.00) 53 (21.11) – 0.6
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In line with the results of our trial, a randomized,
double-blind study has recently been published. This
study analyzed 398 patients according to whether they
had received ivermectin or placebo. No significant differ-
ences were observed in the primary outcome of symp-
tomatic improvement [22].
The fact that no significant differences were found in

the primary end point of hospitalizations in this study
may be due to different factors. The first is that ivermec-
tin is not effective in this group of patients to prevent
hospitalizations. The second is that the IVERCOR-
COVID19 trial is underpowered because the
hospitalization rate was lower than expected when per-
formed in the sample size calculation, as well as the fact
that an ambitious reduction of 50–70% was estimated of
primary end point. Thirdly, the dose of ivermectin ad-
justed to the weight of the patients was low, which on
the one hand could corroborate that these doses are not
effective, but alternatively could provide the opportunity
to study the efficacy of higher doses of ivermectin.
There were no significant differences regarding nega-

tive swabs at 3 ± 1 days and 12 ± 2 days with the use of
ivermectin. These results differ from those found in a
retrospective study in which the median SARS-Cov-2
viral clearance was 4 days in the ivermectin group and
15 days in the placebo group [30]. Likewise, the results
also differ from those found in a prospective study of 72
patients in which the use of ivermectin (12 mg once
daily for 5 days) was associated with a significant reduc-
tion in viral clearance of 3 days compared to placebo
(9.7 vs. 12.7 days) [31]. However, they agree with a ran-
domized, double-blind pilot study in which ivermectin
administration was not associated with an increase in
viral clearance at 7 days [32]. The non-significant trend
in reduction in hospitalizations of patients in the iver-
mectin group is not shown in the secondary end point
of negative nasal swabs. This could be in accordance

with the hypothesis that ivermectin protects the host cell
without directly attacking SARS-CoV-2 which, fully or
partially, could be maintained in the host’s body, but
with less virulence [16]. This hypothesis should be con-
firmed with future research studies.
Although no significant differences were observed in

the use of invasive mechanical ventilatory support, pa-
tients in the ivermectin group required it 4.75 days earl-
ier than those receiving placebo. Although only 7
patients out of the total number of study participants re-
quired invasive mechanical ventilatory support, this dif-
ference in the ivermectin group in terms of its earliness
was statistically significant. This could raise different and
disparate hypotheses, such as that patients who received

Fig. 2 Proportion of hospitalization-free survival time HR: hazard
ratio; 95% CI: 95% confidence interval

Table 3 Description of non-serious adverse events

Ivermectin
(N = 250)

Placebo
(N = 251)

Non-serious adverse event, N (%) 45 (18) 53 (21.11)

Perianal abscess, N (%) 0 (0) 1 (0.4)

Anosmia, N (%) 3 (1.2) 1 (0.4)

Asthenia, N (%) 0 (0) 1 (0.4)

Headache, N (%) 1 (0.4) 5 (2)

Diarrhea, N (%) 6 (2.4) 8 (3.2)

Dysgeusia, N (%) 1 (0.4) 0 (0)

Dyspnea, N (%) 1 (0.4) 3 (1.2)

Back pain, N (%) 0 (0) 1 (0.4)

Chest pain, N (%) 1 (0.4) 0 (0)

Worsening muscle pain, N (%) 1 (0.4) 0 (0)

Epistaxis, N (%) 0 (0) 1 (0.4)

Fatigue, N (%) 0 (0) 1 (0.4)

Fever, N (%) 4 (1.6) 4 (1.6)

Stomach flu, N (%) 0 (0) 1 (0.4)

Dizziness, N (%) 1 (0.4) 0 (0)

Myalgia, N (%) 3 (1.2) 0 (0)

Nauseas, N (%) 1 (0.4) 4 (1.6)

Pneumonia, N (%) 16 (6.4) 8 (3.2)

Odynophagia, N (%) 0 (0) 1 (0.4)

Palpitations, N (%) 1 (0.4) 0 (0)

Rash, N (%) 0 (0) 2 (0.8)

Dry cough, N (%) 0 (0) 7 (2.8)

Urticaria, N (%) 1 (0.4) 2 (0.8)

Vomiting, N (%) 0 (0) 1 (0.4)

Arthralgia, N (%) 1 (0.4) 0 (0)

Sciatica, N (%) 0 (0) 1 (0.4)

Progression of dyspnea, N (%) 1 (0.4) 0 (0)

Abdominal pain, N (%) 1 (0.4) 0 (0)

Foot trauma, N (%) 1 (0.4) 0 (0)
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ivermectin required more of this support due to the
drug, that these patients who received ivermectin and re-
quired the support had more severe conditions, or due
to chance because of the small number of patients who
presented this event.
As for mortality, there were no significant differences

between the two groups. The study was not designed to
evaluate this point primarily, and total mortality in the
trial was 1.40% (N = 7). The aforementioned meta-
analysis that included 629 patients had the primary ob-
jective of evaluating mortality, which was significantly
reduced by 47% [28]. In the PAHO meta-analysis of pa-
tients receiving ivermectin, a statistically significant re-
duction in mortality was not observed with the
limitations of the included studies [29]. Due to the low
number of mortality events reported in IVERCOR-
COVID19 and that the study was not designed to pri-
marily evaluate this end point, it cannot be ruled out
that the non-significant difference found is due to
chance.
When assessing ivermectin safety, no serious adverse

events were observed and there were no statistically sig-
nificant differences in non-serious adverse events com-
pared to placebo. Many observed events could be related
to the course of the disease without being able to differ-
entiate whether they were attributed to the study drug.
Per protocol, once patients were included in IVERCOR-
COVID19, the appearance of any new symptom or the
worsening of an existing one were considered as adverse
events, therefore many of these events could be related
to COVID-19 disease. Approximately one non-serious
adverse event was reported for every 5 patients.
The initially planned multivariate analysis was not per-

formed since no significant differences were found in
the univariate analysis of the primary outcome.
This study has several limitations. Firstly, the percent-

age of events in relation to the primary outcome was
below the estimate, so this trial was under powered.
Secondly, the mean dose of ivermectin was 192.37 μg/

kg/day (SD ± 24.56), which is below the doses proposed
as probably effective [20, 33]. Thirdly, a middle-aged
population was included which, in accordance with the
first point raised in this section, had hospitalization
events below the 10% set at the time of calculating the
sample size. On the other hand, including a population
with these characteristics increases the external validity
of the study. Consideration could be given to analyzing
the efficacy of ivermectin in a population at high risk of
hospitalization in future trials. Fourth, blood ivermectin
levels were not measured, so we cannot know the bio-
availability of the drug in these patients or the blood
ivermectin levels that were reached. Lastly, we did not
include any scale to determine the severity of the pa-
tients who were enrolled. At the time of inclusion in

IVERCORCOVID19, the patients did not have
hospitalization criteria, therefore, we cannot determine if
the population included was mostly with a mild or mod-
erate condition or if there was a similar distribution be-
tween both groups.
In the IVERCORCOVID19 trial, in patients with a

positive COVID-19 nasal swab by RT-PCR technique in
the last 48 h, ivermectin in a staggered dose according to
the patient’s weight for 2 days had no significant effect
on preventing hospitalization of patients with COVID-
19. No significant differences were observed in second-
ary outcomes such as the time elapsed from study en-
rollment to hospitalization in those who required it.
Additionally, no significant differences were observed in
the use of invasive mechanical ventilatory support, the
requirement for dialysis, negative nasal swabs at 3 and
12 days after study enrollment, or in all-cause mortality.
Patients who received ivermectin required invasive
mechanical ventilatory support earlier. The use of iver-
mectin was not associated with increased adverse events.
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