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Abstract
Although several drugs have been proposed and used to treat the COVID-19 virus, but recent clinical trials have con-

centrated on ivermectin. It appears that ivermectin can potentially act against COVID-19 and stop the development in its

infancy. The purpose of this study was to determine the effect of ivermectin on the recovery of outpatients with COVID-19.

In this cross-sectional study, we compared the symptoms reduction in COVID-19 disease in two groups of patients by

administering ivermectin. A total of 347 mild outpatients in the Iranian provinces of Qazvin and Khuzestan with a

confirmed PCR were enrolled. The symptoms of outpatients with COVID-19 were analyzed using SPSS (V23). In this

cross-sectional study, the sex ratio was 0.64 (female/male: 37.9/59.8) and most patients were under 50 years old (72.8%).

The results of this study demonstrated a significant decrease in several COVID-19 disease symptoms, including fever,

chills, dyspnea, headache, cough, fatigue, and myalgia in the group administered ivermectin compared to the control group.

In addition, the odds ratio of the above symptoms was significantly lower in patients who received ivermectin than in

patients who did not receive the drug (OR = 0.16, 95% CI = 0.09, 0.27).
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1 Introduction

The COVID-19 disease, which is caused by the severe

acute respiratory syndrome coronavirus and has a high

prevalence, has harmed a significant number of people.

Approximately five million people have died worldwide

from this virus to date (Rivera et al. 2020). Along with

inviting people to consider physical contact restrictions and

providing comprehensive health advice, various drugs with

antiviral and anti-inflammatory properties are used to pre-

vent virus transmission and control. Several studies have

demonstrated that chloroquine phosphate and hydroxy-

chloroquine (HCQ) inhibit COVID-19 in-vitro(Andreani

et al. 2020; Gautret et al. 2020; Million et al. 2020). Other

treatments, such as nitazoxanide(Kelleni 2020), tocilizu-

mab(Ignatius et al. 2021), stem cell therapy(Sahu et al.

2021), and plasma therapy(Sahu et al. 2020), are pro-

hibitively expensive, necessitating the use of widely

available medications such as Ivermectin and HCQ. Also,

several drugs, including Remdesivir, Oseltamivir, and

HCQ, have been tested in extensive comparative stud-

ies(Geleris et al. 2020; Katzen et al. 2019; Lagier et al.

2020; Sturrock and Chevassut 2020; Wang et al. 2020; Yu

et al. 2020). Some studies have shown that Lopinavir,

Ritonavir, and Remdesivir have no tangible effects on the

COVID-19 virus while being associated with many adverse

effects(Beigel et al. 2020; Cao et al. 2020). Therefore, most

guidelines recommended using Dexamethasone and

Remdesivir as standard-of-care in hospitalized

adults(Bhimraj et al. 2020; Pau et al. 2020). However, the

WHO recommendation is against the use of Remdesivir in

hospitalized patients with COVID-19(Bhimraj et al. 2020).

While mRNA and adenovirus-vector vaccines are exten-

sively employed in developing countries, global COVID-

19 vaccination rates are modest(Janik et al. 2021). Con-

sequently, it may be beneficial to use a drug that shows

promise in clinical trials. A cross-sectional study to assess

the acceptance of the vaccine by the Indonesian public

found that it was strongly influenced by the vaccine’s

baseline effectiveness. Therefore, preparing the general

population to accept a vaccine with relatively low efficacy

may be associated with challenges.

Furthermore, it is unclear when these vaccines are used

publicly; therefore, choosing a drug that has shown

promising effects can prove helpful (Cohen 2020; Harapan

et al. 2020). Ivermectin, a mixture of two closely related

macrocyclic lactones, is a relatively affordable anti-para-

sitic medicine that has previously been used successfully in

humans. It has a broad antiviral range and suppresses the

proliferation of COVID-19 in the cell culture(Heidary and

Gharebaghi 2020; Lehrer and Rheinstein 2020; Wagstaff

et al. 2012). Moreover, ivermectin showed antiviral activity

against various RNA and DNA-based viruses(Heidary and

Gharebaghi 2020). Ivermectin’s three proposed mecha-

nisms in reducing the load of the SARS-CoV-2 virus

include inhibition of nuclear import of host cell (Wagstaff

et al. 2012) and interfering with attachment of spike protein

to the human cell membrane(de Oliveira, Rocha, Paluch,

and Costa, 2020; Xuemei Zhang et al. 2009). The

hypotheses show that viral replication in later stages is

affected by cytopathic changes because virus replication

and culture are minimized. Also, cytopathic changes con-

firmed the findings of Lee et al.(Lee et al. 2020). Therefore,

these unstable RNA (SARS-CoV-2) fragments, as a result

of an inflammatory response, severely destroys COVID-19.

Laboratory studies showed that ivermectin has the potential

of inflammation inhibition and its anti-inflammatory

properties inhibit cytokine production, regulating NF-jB
transcription while limiting the production of nitric oxide

and prostaglandin E2(Ci et al. 2009; X Zhang et al. 2008).

The purpose of this study is to determine the effect of

ivermectin on out patients with COVID-19 and to answer

the question of whether this drug can reduce the symptoms

of the disease or not?

2 Materials and Methods

2.1 Study Design

This study is designed to answer the following question:

Whether oral ivermectin ( 200 lg/kg) can be used for

the reduction symptoms of COVID-19 disease?

Therefore, we designed descriptive-analytical cross-

sectional study to compare reducing the disease symptoms

and its progression. This epidemiological investigation was

conducted on a target population in Iran’s south and

northwestern provinces (Qazvin and Khuzestan). In this

study, patients reported fever or respiratory symptoms or

close contact with the patient at home or in public places

were tested for SARS-CoV-2 infection.

A standardized method was used to select participants.

Trained doctors or laboratory technicians obtained the

nasopharyngeal swabs. Also, diagnosis of COVID-19 was

confirmed by real-time PCR.

Patients with positive RT-PCR test was employed from

July 1 to 30,2020. Structured interviews were conducted to

document symptoms for all patients with confirmed

COVID-19. Data collection was performed according to

the criteria established for demographics, underlying dis-

ease, disease progression, and clinical symptoms. We used

a checklist for all patients to provide information on

demographic, symptoms and signs and any comorbidities

that could been related to the disease. In this study, we tried

to keep the data anonymous.
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2.2 Patients

Inclusion criteria included being able to provide informed

consent, not participating in any other clinical study,

age[ 18 years and the positive confirmation of real-time

reverse transcription polymerase chain reaction (RT-PCR).

Additionally, we excluded children, pregnant and lactating

women, subjects with immunodeficiency and participants

with no RT-PCR test result from the study. The sample size

was determined using with p1 = 0.09, p2 = 0.02, a error of

0.05, a power of 0.8 and a 95% confidence level. The

sample size was estimated to be 167 pairs, i.e., 334 indi-

viduals. With considering 5% drop-out rate, finally, 345

patients were enrolled according to the inclusion criteria.

2.3 Procedure

We studied patients and their medication prescriptions in

this study by administering ivermectin. Patients adminis-

tered ivermectin tablets (at least 200 lg /kg) during the first
week of disease were termed Ivermectin users. All patients

received standard outpatient care based on the ‘‘Iranian

guideline of outpatients COVID-19 patients’ management

were considered as comparison group(Rahmanzade et al.

2020). We also categorized their demographic character-

istics such as sex, age, marital status, body mass index

(BMI), and history of chronic disease groups (diabetes,

hypertension, pulmonary, cardiovascular, kidney and hep-

atic diseases, and auto-immune) in two groups, separately.

2.4 Ethics Statement and Informed Consent

The ethics committee of Qazvin University of Medical

Sciences (IR.QUMS.REC.1399.261) approved all regula-

tions and methods, following the Declaration of Helsinki

and its amendments. In addition, all patients signed an

informed consent form before inclusion.

2.5 Statistical Analysis

We comprised the data of the all patients in two groups of

the demographic characteristics such as sex, age, marital

status and comorbidity. Normality of data distribution was

test with Kolmogorov–Smirnov. We done descriptive

analysis for categorical and continuous variables with

number (percentage) and mean (standard deviation),

respectively. For analytical analysis we used t-test, Chi-

square test for continues and discrete variables, respec-

tively. Also, we used bivariate logistic regression for

measuring the effect size of ivermectin use to decrease in

symptoms of COVID-19 diseases and disease symptoms.

Dependent variables consist of symptoms of COVID-19

diseases such as fever, chills, shortness breath, headache,

dry cough, weakness, muscle pain, diarrhea and vomiting

and symptoms reduction, totally. Independent variable

considered as ivermectin use. We used SPSS 23.0 (IBM,

Armonk, NY) for doing statistical analysis. We considered

p value\ 0.05 for statistical significance.

3 Results

In this cross-sectional study, we enrolled 347 patients with

COVID-19. Sex ratio was 0.64 (female/male: 37.9/59.8).

Two-third of the patients were married (70.8%). The mean

age of patients was 52.25 ± 17.36, with the range of

19–85 years. Most patients were under 50 years old

(72.8%). Demographic and clinical characteristics of the

patients with COVID-19 stratified by being administered

ivermectin are shown in (Table 1). Based on Table 1, there

was no a high risk of heterogeneity of the participants.

Approximately half of the patients received ivermectin

(48.7%). Thirty-seven percent of the participants had a

normal BMI. The most common non-communicable dis-

eases among the patients were hypertension and diabetes at

10.4 and 6.4%. This study discovered no statistically sig-

nificant difference between the ivermectin-taking and non-

taking group considering age, sex, BMI, plus comorbidity

with chronic disease groups (diabetes, hypertension, pul-

monary, auto-immune, cardiovascular, kidney, and hepatic

diseases), that decrease the risk of the heterogeneity of two

groups in main confounders.

According to the results of the bivariate logistic

regression (Table 2), symptoms including fever

(p = 0.006), chills (p = 0.015), dyspnea (p = 0.001),

headache (p\ 0.001), cough (p\ 0.001), fatigue

(p = 0.230) and myalgia (p\ 0.001) were associated with

taking ivermectin. The odds ratio for the above symptoms

was significantly lower in patients with COVID-19 than

patients taking ivermectin. There was no significant dif-

ference between the two groups in terms of diarrhea

(p = 0.447) and vomiting (p = 0.555).

Our results indicated that the odds ratio for symptom

reduction was significantly lower in patients without a

history of ivermectin use (OR = 0.16, 95% CI = 0.09,

0.27) than in patients who had used ivermectin previously.

Also, the odds of symtoms reduction in ivermectin taking

group was 0.16 times higher than comparison group.

4 Discussion

COVID-19 has recently spread throughout the world,

altering human lives, and researchers are continuing to

identify a suitable drug to treat patients affected by
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COVID-19. As previously stated, numerous drugs have

been evaluated, but ivermectin was concluded to be

effective in several clinical trials(Marik et al. 2020; Niaee

et al. 2020; Turkia). The evidence for ivermectin’s antiviral

activity from in-vitro and animal studies supports its effi-

cacy in preventing and treating infections in their early

stages. The concentrations tested in these in-vitro assays

are equivalent to more than 50-fold the normal Cmax

achieved with a standard single dose of IVM 200 lg/kg,
raising concerns about the effective dose of IVM for

treating COVID-19 in humans and its tolerability(Chaccour

et al. 2020). The results of a clinical trial study of this

research team aimed at determining the dose of ivermectin

in mild COVID-19 patients showed that the effect of a

single dose is better than the interval dose compared to the

control group (Niaee et al. 2021). And another similar

study performed on outpatients with mild symptoms of

COVID-19 at a dose of 200 lg /kg and with good results,

justifies the claim that the clinically appropriate dose is

different from the dose of this in vitro (Biber et al. 2021).

Therefore, to further confirm the previous results in this

cross-sectional study, we prescribed ivermectin 200 lg / kg
tablets. Also, our previous study established the effect of

ivermectin on length of stay in the hospital and intensive

care unit(Niaee et al. 2021). In our previous clinical trial,

immunomodulatory effects were referred through promo-

tion in C-Reactive protein, absolute Lymphocyte count,

blood urea Nitrogen, Creatinine, Erythrocyte sedimentation

rate, and white blood cells in comparison with the placebo

and control. Numerous cross-sectional studies on COVID-

19 have been conducted in various countries using a variety

of approaches, including a cross-sectional study on the role

of public awareness in preventing the spread of the

COVID-19 outbreak in India or on COVID-19 perceptions,

Table 1 Patients with COVID-19 in Qazvin and Khuzestan provinces: demographic and clinical characteristics

Characteristics Patients

(N = 345)

Administered (N = 169) Not administered (N = 176) P Value

Age 52.25 ± 17.36 40.17 ± 16.77 39.95 ± 14.25 0.899

Age groups

29 C 80 (23.2) 40 (23.7) 40 (22.7)

30–39 103 (29.9) 49 (29.0) 54 (30.7)

40–49 68 (19.7) 35 (20.7) 33 (18.8)

50–59 52 (15.1) 22 (13.0) 30 (17.0)

60–69 18 (5.2) 11 (6.5) 7 (4.0)

70 B 24 (7.0) 12 (7.1) 12 (6.8)

Sex

Male 208 (59.8) 109 (64.5) 99 (56.3) 0.227

Female 130 (37.4) 58 (34.3) 72 (40.9)

BMI 25.89 ± 5.11 26.06 ± 6.11 25.73 ± 3.91 0.561

BMI groups

B 18.5 15 (4.3) 8 (4.7) 7 (4.0)

18.5–24.9 128 (37.1) 68 (40.2) 60 (34.1)

29.9- 25 135 (39.1) 51 (30.2) 84 (47.7)

30 B 67 (19.4) 42 (24.9) 25 (14.2)

Marital status

Single 98 (28.4) 58 (34.3) 40 (22.7) 0.017

Married 243 (70.8) 109 (64.5) 134 (76.1)

History of chronic disease groups

Diabetes 22 (6.4) 12 (7.1) 10 (5.7) 0.590

Hypertension 36 (10.4) 18 (10.7) 18 (10.2) 0.898

Cardiovascular diseases 13 (3.8) 9 (5.3) 4 (2.3) 0.137

Kidney diseases 10 (2.9) 7 (4.1) 3 (1.7) 0.177

Hepatic diseases 6 (1.7) 5 (3.0) 1 (0.6) 0.090

Pulmonary 9 (2.6) 6 (3.6) 3 (1.7) 0.282

Auto-immune 1 (0.3) 1 (0.6) 0 (0) 0.351
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knowledge, and behaviors among social media users, plus a

cross-sectional study and a community-based cross-sec-

tional study of the epidemiology of onchocerciasis in

unmapped villages in Jimma Zone, Southwestern Ethiopia,

for community-directed treatment with ivermectin, among

others. However, this study appeared to be the first cross-

sectional study of ivermectin and coronavirus conducted in

outpatients and included an analysis of the most common

COVID-19 symptoms, including fever, chills, dyspnea,

headache, cough, fatigue, myalgia, diarrhea, and vomit-

ing(Ali et al. 2020; Dana et al. 2015; Harapan et al. 2020;

Jin-Wei Ai1 J-WC; Kaushik, Agarwal, and Gupta, 2020;

Swapna Mandal JB), (Table 2). In general, significant

differences in symptom reduction were observed between

the two selected groups of ivermectin users and non-users.

Other manifestations, such as conjunctivitis, hyposmia,

hypogeusia, loss of sense of smell, abnormal eye move-

ments, and others, were not assessed in this study. How-

ever, during a clinical trial, additional symptoms such as

bilateral conjunctival injection without associated secre-

tions, hypogeusia, skin rash, and hyposmia were repor-

ted(Chen et al. 2020). Overall, this study established an

appropriate relationship between the drug and the patient to

prevent the severity of illness and promote health through a

prompt recovery. After treatment with ivermectin, disease

monitoring revealed a significant reduction in symptoms in

the mild COVID-19 patients with a positive RT-PCR.

Finally, our results show that the odds of symptoms

reduction in ivermectin taking group were 0.16 times

higher than comparison group. Given the high prevalence

of this disease in many countries, ivermectin may be an

excellent choice for relieving patient symptoms such as

fever, chills, dyspnea, headache, cough, fatigue, and

myalgia with a single dose (200 lg/kg). However, the

effects of ivermectin on chemoprophylaxis and viral

transmission prevention in communities must be thor-

oughly investigated.

5 Conclusion

The results of this study showed that a single dose of

ivermectin (200 lg/kg) reduced the severity of illness

symptoms in COVID-19 patients receiving ambulatory

care.

6 Limitations

Our study was cross-sectional, which had limitations such

as the impossibility of determining the temporality of

variables and inferring causality. Additionally, information

bias may have occurred during data collection, such as

responder bias, recall bias, interviewer bias, and social

acceptability bias. Additionally, our study included only

mild cases and immunocompetent patients. Therefore,

ongoing studies with larger sample sizes, focusing on

strategies to increase ivermectin’s antiviral potency and its

combination with other antivirals, and on severe COVID-

19 cases, as well as interventional studies, are recom-

mended. Also, probability there were some unstudied fac-

tors that could be as confounding variable and should be

considered in future studies.
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