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Abstract
Background and objectives: Various existing non-antiviral drugs are being used to treat severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2) infection based mostly on existing data
from previous coronavirus outbreaks. Ivermectin is one of such agents being widely used to
treat early-stage of COVID-19. This study evaluated the outcome of ivermectin treated mild to
moderate COVID-19 cases compared to usual care.
Methods: This open-label randomised controlled study was conducted at a sub-district (Upazila)
health complex from 1st May 2020 to the end of July 2020. Consecutive RT-PCR positive eligible
COVID-19 patients were randomised into control and intervention arms. In the intervention
arm, ivermectin 200 micrograms/kg single dose was administered orally in addition to usual
care and was followed up till recovery. Repeat RT-PCR was done on day ten since the first
positive result. The end point with regard to treatment outcome was time required for the
resolution of symptoms from the onset of the symptoms and following enrollement in the
study.
Results: A total of 62 mild to moderate COVID-19 patients were enrolled in the study. There
were 30 patients in the control arm and 32 patients in the intervention arm. Total recovery time
from the onset of symptoms to complete resolution of symptoms of the patients in the
intervention arm was 10.09 ± 3.236 days, compared to 11.50 ± 5.32 days in the control arm
(95% CI -0.860,3.627, p>. 05) and was not significantly different. The mean recovery time after
enrolment in the intervention arm was 5.31 ± 2.48 days, which also did not differ significantly
from the control arm of 6.33 ± 4.23 days (95% CI – 0.766, 2.808, p> 0.05). Results of negative
repeat RT- PCR were not significantly different between control and intervention arms (control
90% vs intervention 95%, p>.05).
Conclusion: Ivermectin had no beneficial effect on the disease course over usual care in mild to
moderate COVID-19 cases.
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Introduction
Coronavirus disease (COVID-19) is caused by severe
acute respiratory syndrome coronavirus 2 (SARSCoV-2), which was first identified during an
outbreak of a respiratory illness in Wuhan City,
Hubei Province, China, in December 2019 [1]. On
March 11, WHO declared COVID-19 a global

pandemic [2]. To date (August 11, 2020),
approximately 20 million people worldwide have
been infected, and about 0.75 million patients died
of COVID-19. Currently, no drug is clearly found
effective in the treatment of COVID-19. Based on
experience from previous coronavirus outbreak,
some antiviral agents namely remdesivir and
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favipiravir, have shown some promise in the
treatment of COVID-19. However, these are very
expensive and are reserved for severe cases only
[3,4]. Treatment for patients with mild to moderate
disease is not well established [5,6]. Several
national and international observational studies
have reported encouraging results of ivermectin in
the treatment of COVID-19 patients with a mild
degree of severity [7].
Ivermectin has been a popular anti-parasitic drug
since the late 1970s. This drug stimulates gammaaminobutyric acid-controlled chloride channels,
which leads to hyperpolarisation and paralysis of
the affected organism. The antiviral function of
ivermectin has been discovered in recent years and
is fascinating. This drug has a wide range of
antiviral activities, both in vivo and in vitro, against
various RNA and DNA viruses [8,9]. Efficacy against
specific flaviviruses (dengue, Japanese encephalitis,
and tick-borne encephalitis virus) and the
chikungunya virus have been demonstrated in-vitro
[10,11]. In a study by Caly et al has demonstrated
that Vero/hSLAM cells infected with SARS-CoV-2
when treated with ivermectin resulted in a 5,000fold reduction in viral RNA after 48 hours [12]. The
exact mechanism of this effect is not yet known.
However, the possible mechanism is inhibition of
importin α / β1 mediated transport of viral proteins
in and out of the nucleus [13].
The promising result of the in-vitro study mentioned
above has led clinicians in many countries to use
ivermectin to treat COVID-19 patients. A
retrospective cohort study in hospitalised patients
with confirmed SARS-CoV-2 infection in four
hospitals in Florida showed significantly lower
mortality rates among those who received
ivermectin compared to the usual treatment [14].
The mortality rate was also significantly lower in
ivermectin-treated patients with severe lung
disease, although the rate of successful extubation
was not significantly different [14]. In an
observational study in Bangladesh, involving 100
COVID-19 patients treated with a combination of
ivermectin and doxycycline showed adequate viral
clearance in mild and moderately ill patients [7]. A
recently published randomised controlled trial in
Bangladesh found that a combination of ivermectin
and doxycycline was safe and effective in patients
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infected with SARS-CoV-2, and showed no
significant adverse events and had an improved
tolerance compared to a combination of
'hydroxychloroquine and azithromycin [15].
However, there was no control (usual care) group
in this study. The available pharmacokinetic data
suggest that plasma concentrations of ivermectin
with significant activity against SARS-CoV-2 could
not be achieved without potentially toxic doses of
ivermectin in humans [13].
Therefore, use of ivermectin warrants rapid
implementation of controlled clinical trials to
assess the efficacy against SARS-CoV-2 [16].
Although observational data suggest a beneficial
effect of ivermectin in the treatment of COVID-19,
there has been no randomised controlled trial
(RCT) with ivermectin compared to the usual care
in patients with mild to moderate COVID-19.
Therefore, it is essential to conduct a clinical trial
with ivermectin in patients with COVID-19 to
evaluate the effectiveness of this drug in treating
mild to moderate COVID-19 patients. This study
was designed to evaluate the benefit of, if any,
adding ivermectin to usual care, compared to usual
care alone in the treatment of COVID-19 cases at a
semi-rural settings.
Methods
Study design, randomisation and intervention
This study was an intention to treat prospective
randomised controlled trial conducted at Debidwar
Upazila (sub-district) Health Complex, Debidwar,
Comilla. Patients were enrolled from the outpatient
department of the health center from the
beginning of May 2020 to the end of July 2020. All
COVID-19 suspected cases were advised for RT-PCR
test. Consecutive RT-PCR positive eligible mild to
moderate COVID-19 cases of more than 18 years of
age, of both sexes, were enrolled and randomised
into control and intervention arms and followed till
recovery. Randomisation was done using an oddeven methodology applied to registration numbers,
in a consecutive fashion of 1:1 ratio. Patients with
known pre-existing hypersensitivity to Ivermectin,
pregnant and lactating mothers, and patients
taking other antimicrobials or hydroxychloroquine
were excluded from the study.
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Mild to moderate diseases were defined according
to WHO COVID-19 disease severity classification.
Symptomatic patients without evidence of viral
pneumonia or hypoxia (SpO2 >93% on room air)
were considered as a mild disease and patients
with clinical signs of pneumonia (fever, cough,
dyspnoea, fast breathing) but no signs of severe
pneumonia, including SpO2≥ 90% on room air were
considered as a moderate disease [6]. Upon
enrollment, all COVID-19 cases received
symptomatic
treatment
which
included
antipyretics, cough suppressants, and capsule
doxycycline (100 mg every 12 hours for seven days)
to treat possible community-acquired pneumonia
as part of the local working protocol and this
treatment schedule was termed as ‘usual care’. The
control arm continued to receive the ‘usual care’,
and the intervention arm in addition to usual care,
received single dose of ivermectin 200
micrograms/kg on the day 1 of randomisation.
Procedure for enrollement of cases is shown in
Figure-1. The selected cases were treated on an
OPD basis.

1657

Repeat RT-PCR was performed on day 10 after the
first positive test result. Data were collected in a
semi-structured questionnaire devised for the
study by the research team. Both face-to-face and
telephonic communication were used for follow-up
and data collection.
Outcome measures
The outcome end point was the time needed for
resolution of fever, cough, shortness of breath and
finally, full recovery from all symptoms and the
negative result of repeat RT-PCR on day 10.
Recovery time was defined as time required for the
resolution of symptom(s) from the date of
enrolment in the study as well as from the onset of
initial illness.
Ethics and statistical analysis
Permission was taken from the head of the health
centre. Informed written consent from the patients
was obtained before enrolment.

•Total number of suspected
patients advised for RT-PCR
during the study period

•RT-PCR +ve patients

416

82

•After exclusion of 334 patients
based on exclusion crieria
•Recruted and randomised

62

•Finaly selected for analysis after exclusion
of 18 patients due to symptoms more
than 7 days at presentation and 2 patients
due to insufficient data

.
Fig-1: Sample selection flow chart
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After collection, data editing and clearing were
done manually and prepared for data entry and
analysis by using SPSS version 20. The data was
checked for any omissions, irrelevance, and
inconsistencies. The omissions were corrected by
repeating history. Irrelevant and inconsistent data
were discarded. Finally, 62 patients were included
in the intention-to-treat analysis. The unpaired ttest was used to compare the means between
control and intervention arms. Crosstab and chisquare tests were used to compare demographic
parameters between control and intervention
arms. P-value of less than 0.05 was taken as
significant.
Results
Initially, 82 patients were recruited; of these, 62
patients who presented within seven days of onset
of symptoms were finally selected for analysis.
Twenty patients were excluded as 18 had
symptoms for more than seven days at the time of
enrollment and two other patients had insufficient

data. There were 30 patients in the control arm,
and 32 patients were in the intervention arm. The
mean age of the all enrolled cases was 39.16±12.07
years. The mean age of cases in control and
intervention arms were not significantly different
(39.97±13.24 versus 38.41±11.02 years; p>0.05).
Out of 62 cases, 44 (71.0%) were male and 18
(29.0%) were female. With regard to category, 50
(80.6%) and 12 (19.4%) were mild and moderate
COVID-19 cases respectively. The predominant
symptoms of the study population were fever (50,
80.6%), followed by cough (42, 67.7%). There was
no statistically significant differences in baseline
demographic and clinical parameters between
control and intervention arms except sore throat
(Table-1).
Table-2 shows the duration of different symptoms
of the study participants at the time of enrolment.
Mean duration of different symptoms of the cases
in both control and intervention arm was not
significantly different (p>0.05) at the time of
enrolment.

Table-1: Demographic and clinical characteristics of the patients at the time of enrolment in the study
(n=62)

Characteristics

Total
N=62
n (%)
44 (71.0)
18 (29.0)

Control arm
(N=30)
n (%)
21 (70.0)
9 (30.0)

Intervention arm
(N = 32)
n (%)
23 (71.9)
9(28.1)

Male
Female
Presenting symptoms
Fever
50 (80.6)
23 (76.7)
Cough
42 (67.7)
21 (70.0)
Shortness of breath)
12 (19.4)
6 (20)
Sore throat
14 (22.6)
11 (36.7)
Anosmia
14 (22.6)
5 (16.7)
Dysgeusia
3 (4.8)
2 (6.7)
Diarrhoea
6 (9.7)
2 (6.7)
Myalgia
22 (35.5)
8 (26.7)
Fatigue
12 (19.4)
7 (23.3)
Headache
7 (11.3)
5 (16.7)
Rhinorrhoea
8 (12.9)
4 (13.3)
Severity of illness
Mild
50 (80.6)
24 (80.0)
Moderate
12 (19.4)
6 (20)
Note: p value calculated by comparing between control and intervention arm.

p value
>.05

27 (84.4)
21 (65.6)
6 (18.8)
3 (9.4)
9 (28.1)
1 (3.1)
4 (12.5)
14 (43.8)
5 (15.6)
2 (6.3)
4 (12.5)

>.05
>.05
>.05
<.05
>.05
>.05
>.05
>.05
>.05
>.05
>.05

26 (81.3)
6 (18.8)

>.05
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Table-2: Duration of symptoms of patients in intervention and control arms at the time of enrolment (n=62).
Mean ( ± SD) duration in days
All patients
Control arm
Intervention arm
Fever
3.92±2.12
4.00±2.17
3.85±2.11
Cough
3.76±2.07
3.62±2.27
3.90±1.89
Shortness of breath
2.42±1.31
3.00±1.27
1.83±1.17
Fatigue
4.00±2.13
4.71±2.36
3.00±1.41
Myalgia
3.67±1.86
4.50±3.54
3.25±.96
Note: a=Compared between control and intervention arm by student’s t test
Symptoms

a

p
>.05
>.05
>.05
>.05
>.05

Table-3: Time required for the resolution of symptoms of cases in control and intervention arms from the
date of enrolment in the study
Recovery time following enrolment in the
95% Confidence Interval of
study
the difference of means
Symptoms
Control group Intervention group
p
Lower
Upper
value
Mean ±SD
Mean ±SD
(days)
(days)
a
Complete recovery
6.33±4.23
5.31±2.48
>.05
-0.766
2.808
Fever
3.18±2.61
3.33±2.18
>.05
-1.729
1.415
Shortness of breath
6.33±3.67
4.83±1.72
>.05
-2.187
5.187
Fatigue
5.67±3.62
6.00±4.85
>.05
-6.097
5.430
a
Note: Resolution of all symptoms. Some parameters are excluded from the analysis due to inadequate data
Table-4: Time required for the resolution of symptoms of cases in control and intervention arms from the
date of onset of illness
Recovery time from the onset of initial
95% Confidence Interval of
symptoms
the difference of means
Symptoms
Control group
Intervention group
p
Lower
Upper
Mean ±SD
Mean ±SD
(days)
(days)
a
Complete recovery
11.50±5.32
10.09±3.24
>.05
-.860
3.672
Fever
6.43±2.45
6.48±3.39
>.05
-1.755
1.662
Cough
10.45±3.70
9.23±3.22
>.05
-.883
3.338
Shortness of breath
8.86±4.74
6.67±1.86
>.05
-2.294
6.675
Fatigue
9.57±3.65
9.00±3.61
>.05
-4.164
5.306
a
Resolution of all symptoms; *Some parameters are excluded from the analysis due to inadequate data
There were no significant differences with regard
to recovery time for fever, cough, shortness of
breath and complete resolution of all symptoms
between control and intervention arms either from
the date of enrolement or from the onset of illness
(Table-3 and Table-4). Therefore, the duration of

the illness from onset to recovery was not
significantly different among the of COVID-19 cases
in two study arms.
Repeat RT-PCR was done in 40 patients on day ten
since the first positive RT-PCR. Repeat RT-PCR for
SARS-CoV-2 was negative in 37 (92.5%) patients.
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Results of repeat RT- PCR were not significantly
different between control and intervention arms
(Table-5).
Table-5: Result of repeat RT-PCR on 10th day (n=40)
Repeat
RT-PCR
test
Positive
Negative
Total

Intervention
arm
n (%)
2 (10)
18 (90)
20

Control
arm
n (%)
1(5)
19 (95)
20

Sig

p>.05

Discussion
In this open-label, single-centre, intention-to-treat
randomised controlled study involving mild to
moderate RT-PCR confirmed COVID-19 patients, a
200 micrograms/kg single dose of ivermectin added
to usual care did not provide better clinical
outcomes in terms of duration of symptomatic
recovery and rate of repeat RT-PCR negativity.
The COVID-19 pandemic has caused a tremendous
burden on healthcare facilities around the world,
due to its rapid spread with devastating
consequences. Currently, no medication is
recommended for mild to moderate COVID-19. The
development of a whole new molecule takes time,
so researchers are also trying to explore the
effectiveness of existing drugs against SARS-CoV-2,
which have already been shown to be effective in
treating similar viruses. Several of these drugs are
currently in use without having apparent benefits.
Hydroxychloroquine and chloroquine were the
most widely used drugs. Initial observational
studies showed significant benefit of these drugs
against COVID-19 [17,18]. However, later in RCTs,
these presumed benefits were negated [19,20].
Ivermectin is also one of these drugs, widely used
as a treatment for the early stage of COVID-19. This
drug has shown its in-vitro activities against SARSCoV-2 [12]. Initial observational studies have also
shown benefits, but no RCTs have been published
yet to prove its benefit over usual care in the
management of mild to moderate COVID-19 cases.
In this study most of the patients were men; also,
in other Bangladeshi studies, men were found
more affected than women [7,15,21,22] though

internationally, no gender difference was found in
COVID-19 [23]. The predominant symptoms found
in the study was fever followed by cough were
typical of the presentation of COVID-19 [15,24].
There was no significant difference in age, sex, and
disease severity at presentation between the cases
of control and intervention arms and thus
eliminated the selection bias. However, one of the
limitation of our study was that we could not
perform detail biochemical and hemotological
investigations of the study participants. It was due
the fact that the study was carried out at a primary
health care center at a semi-rural settings. Thus, we
were unable to determine the effect of ivermectin
(if any) on the biochemical and haematological
parameters of the COVID-19 cases. However, the
study emphasis was on the clinical outcome
following ivermectin treatment.
A recent RCT in Bangladesh, reported ivermectindoxycycline
combination
superior
to
hydroxychloroquine-azithromycin
combination
therapy in mild to moderate COVID-19 cases [21].
However, the time difference to become symptomfree and the time difference for negative RT-PCR
were not statistically significant (consecutively
p=0.071 and p= 0.2314). The mean duration of
symptomatic recovery was 5.93 days (5 to 10 days) in
the ivermectin group and 6.99 days (4 to12 days) in
the hydroxychloroquine group. In our study, the
mean duration of symptomatic recovery was not
different between the control and intervention arms.
Another study compared the viral clearance by
ivermectin+doxycycline with hydroxychloroquine
plus azithromycin in patients with COVID-19 [15]. In
this study, Rahman M et al. compared the benefits
of viral clearance between the groups mentioned
above and found better viral clearance in the
ivermectin group. However, the results of the two
groups were assessed at different time frames,
making comparisons disputed and was criticised in
an editorial comment in the same issue of the
journal [25].
The ineffectiveness of ivermectin on the overall
COVID-19 outcome is not unexpected. Available
pharmacokinetic data from clinically relevant and
excessive dose studies suggest that the ivermectin
concentration required to inhibit SARS-CoV-2 in
humans is unlikely to be attainable in serum and
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tissue with known dosing regimens [13]. In a brief
review of ivermectin and COVID-19, Chaccour et al.
concluded that ivermectin is incorrectly used to
treat COVID-19 without scientific evidence of
demonstrable efficacy and safety [16].
In conclusion, adding ivermectin to usual care in
the management of mild to moderate COVID-19
patients did not show any benefit. However, since
the sample size was small, future multicentre
studies with a larger sample size could be
conducted to confirm the outcome.
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