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Highlights 

 

 

•       Ivermectin, an FDA-approved anti-parasitic agent, was found to be an inhibitor of SARS-CoV-
2 replication in the laboratory. 

 

•       Ivermectin may be effective for the treatment of early-onset mild Covid-19 in adult patients. 

Early viral clearance of SARS-CoV-2 was observed in treated patients. 
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•       Remission of fever, cough and sore throat did not differ between those treated with or without 
ivermectin. No severe adverse event observed with the longer duration of ivermectin use. 

 

•       Larger trials will be needed to confirm these preliminary findings. 
 

 

 

 

 

Abstract 

Ivermectin, an FDA-approved anti-parasitic agent, was found in vitro to inhibit SARS-CoV-2 

replication. To determine the rapidity of viral clearance and safety of ivermectin among adult 

SARS-CoV-2 patients we conducted a randomized, double-blind, placebo-controlled trial of oral 

ivermectin alone (12mg once daily for 5 days) or in combination with doxycycline (12mg 

ivermectin single dose and 200mg stat doxycycline day-1 followed by 100mg 12hrly for next 4 

days) compared with placebo among 72 hospitalized patients in Dhaka, Bangladesh. Clinical 

symptoms of fever, cough and sore throat were comparable among the three treatment arms. 

Virological clearance was earlier in the 5-day ivermectin treatment arm versus the placebo group 

(9.7 days vs. 12.7 days; P =0.02); but not with the ivermectin + doxycycline arm (11.5 days; 

P=0.27). There were no severe adverse drug events recorded in the study. A 5-day course of 

ivermectin was found to be safe and effective in treating mild COVID-19 adult patients. Larger 

trials will be needed to confirm these preliminary findings. 

 

Keywords: Ivermectin; Doxycycline; COVID-19, SARS-CoV-2; Bangladesh 
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Introduction 

COVID-19, caused by the novel Severe Acute Respiratory Syndrome Corona Virus 2 (SARS-

CoV-2), has become a global pandemic of the highest priority.1 Eighty-one percent of the cases 

are categorized as mild for whom symptomatic management at home and monitoring of clinical 

deterioration is recommended.2 Despite providing symptomatic management, a therapeutic drug 

that would limit the course of infection is greatly needed.  

 

Ivermectin, a popular anti-parasitic drug, acts on SARS-CoV-2 by preventing viral proteins from 

entering the host cell nucleus.3 Recent virtual drug screening identified doxycycline as a potential 

inhibitor of SARS-CoV-2 papain-like protease.4 An observational study with a single-dose of 

ivermectin with a multi-dose of doxycycline for the treatment of COVID-19 yielded considerable 

improvement of symptoms and viral response.5 A recent retrospective study found that 

hospitalized patients given ivermectin with other treatments (e.g., azithromycin and 

hydroxychloroquine) had a lower mortality than those who did not receive ivermectin.6 Further 

studies are needed to verify these findings. This need is further underscored by the observations 

that SARS-CoV-2 rapidly multiplies in the respiratory tract and that evidence from animal 

models shows 3-fold higher levels of ivermectin in pulmonary tissue than in the plasma one 

week after oral dosing.7,8 In this pilot study we evaluated the rapidity of viral clearance and 

safety of a 5-day course of ivermectin or a single-dose of ivermectin with a 5-day course of 

doxycycline in the treatment of mild COVID-19 in adults.   

 

Methods 
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To determine the rapidity of viral clearance and safety of ivermectin among adult SARS-CoV-2 

patients we conducted a randomized, double-blind, placebo-controlled trial of oral ivermectin 

alone (12mg once daily for 5 days) or in combination with doxycycline (12mg ivermectin single 

dose and 200mg stat doxycycline day-1 followed by 100mg 12hrly for next 4 days) compared 

with placebo among 72 hospitalized patients in Dhaka, Bangladesh. Inclusion criteria were: 

age 18-65 years; admitted to hospital within the last 7 days; with either fever (≥37.5oC); cough or 

sore throat; and diagnosed positive for SARS-CoV-2 by rRT-PCR. The patients were excluded if 

they were allergic to or had a potential drug-drug interaction for ivermectin or doxycycline; had 

chronic illnesses (e.g., ischemic heath disease, heart failure, documented cardiomyopathy, 

chronic kidney disease, chronic liver disease); received ivermectin and/or doxycycline in the last 

7 days; were pregnant or lactating; or participated in any other clinical trial within the last month.  

 

Patients were physically examined for COVID-19 related symptoms and their vital signs (e.g., 

temperature, blood pressure, pulse rate, oxygen saturation, respiratory rate) were recorded. 

Nasopharyngeal swabs were obtained to confirm the presence of SARS-CoV-2 using rRT-PCR 

on the day of enrolment, and then on day 3, 7, and 14.  After day 14, patients were followed-up 

weekly until found test negative.  

 

Venous blood was collected for blood parameters (CBC, Creatinine, SGPT, RBS) on enrolment 

and on day 4; chest X-ray and ECG were assessed on enrolment and on day 3. Blood biomarkers 

(C-Reactive Protein (CRP), Ferritin, Lactose dehydrogenase (LDH) and Procalcitonin) were 

measured on enrolment and day 7. RNA was tested for SARS-CoV-2 by real-time reverse 

transcription polymerase chain reaction (rRT-PCR) targeting ORF1ab- and N-gene specific 
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primers and probes following protocol of Chinese Center for Disease Control and Prevention; 

subjected to amplification (iTaq universal probes one-step Kit, Bio-Rad Laboratories, Inc. 

California, USA) in a Bio-Rad CFX96TM Real-Time PCR Detection System (Bio-Rad 

Laboratories, Inc. California, USA). A positive case had the Cycle Threshold value (Ct-value) 

less than 40. Other information was collected on demographics, co-morbidity, medication use, 

and previous hospitalization as part of the medical history. Data were entered using SPSS 

Version 17.0 for Windows, (SPSS, Chicago, IL).  

 

The primary endpoints were the time required for virological clearance (a negative rRT-PCR 

result on nasopharyngeal swab); remission of fever (≥37.5oC) and cough within 7 days. 

Secondary outcomes included patients failing to maintain an SpO2 >93% despite oxygenation 

and days on oxygen support; duration of hospitalization; and all-cause mortality. Drug safety 

outcomes recorded were adverse events that occurred during treatment, post treatment, and the 

discontinuation of the study drug during the trial. 

 

Results 

Study descriptors 

A total of 72 (24 per arm) out of 113 patients who consented were enrolled in the trial. One 

patient from each of the ivermectin+doxycycline and placebo group and two patients in the 5-day 

ivermectin arm withdrew their consent during the study due to family obligations and 

unwillingness to test further. The pretreatment characteristics (demographics, clinical history, co-

morbidity and laboratory values) were comparable among the three treatment groups. The mean 

age was 42 years, with 54% being female and ill on average 3.83 days before assessment.  
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The mean duration of hospitalization after treatment was 9.7 (Confidence interval (CI)= 8.1 - 11.0), 

10.1 (CI= 8.5 - 11.8) and 9.6 (CI= 7.7 - 11.7) days in the placebo, ivermectin+doxycycline and 

ivermectin alone arms respectively (P =0.93). None of the patient enrolled required oxygen or 

had serious adverse drug events recorded. The mean values of the blood-biomarkers (CRP, LDH, 

Procalcitonin and Ferritin) dropped from base-line to day 7 in all three groups and these changes 

were significant for CRP (P=0.02) and LDH (P=0.01) in the 5-day ivermectin arm and for LDH 

in the placebo group (P=0.01). 

 

At enrolment, 82.6% (19/23) of patients in the placebo group, 73.9% (17/23) in the 

ivermectin+doxycycline arm and 77.3% (17/22) in 5-day ivermectin group were recorded having fever 

and among them 84.2% (16/19), 94.1% (16/17) and 100% (17/17) were afebrile at day 7 

respectively. Similarly, 65.2% (15/23), 82.6% (19/23) and 81.8 (18/22) had cough on enrolment 

in the placebo group, the ivermectin+doxycycline arm, and in the 5-day ivermectin group 

respectively. At day-7 this dropped to 40% (9/15), 63.2% (7/19) and 61.1% (7/18) respectively 

for cough. Sore throat was present at enrolment in 17.4% (4/23), 13% (3/23) and 18.2% (4/22) of 

patients in the placebo group, ivermectin+doxycycline group, and 5-day ivermectin group 

respectively and at day 7, sore throat subsided in 75% (3/4), 33.3% (1/3) and 75% (3/4) patients 

respectively. It is noteworthy that these changes were not statistically significant for fever 

(p=0.35 and 0.09), cough (p=0.18 and 0.23) or sore throat (p=0.35 and 0.09) in the 

ivermectin+doxycycline and the 5-day ivermectin groups when compared with placebo.  

 

Viral clearance 
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The mean duration to viral clearance was 9.7 (CI= 7.8 - 11.8) days, 11.5 (CI= 9.8 - 13.2) and 

12.7 days (CI= 11.3 - 14.2) for the 5-day ivermectin arm (P=0.02), ivermectin+doxycycline 

(P=0.27) arm and the placebo group respectively. Kaplan-Meier survival analysis revealed that 

the proportion of patients at risk for SARS-CoV-2 was significantly reduced in the 5-day 

ivermectin group (Figure, below). At day 7 and 14 virological clearance in the 5-day ivermectin 

group was significantly earlier compared to placebo [Hazard Ratio (HR) =4.1; Confidence 

Interval (CI) = 1.1 - 14.7; p=0.03 versus HR=2.7; CI= 1.2 - 6.0; p=0.02]. This trend was similar 

with the ivermectin + doxycycline group on day 7 and 14 but not statistically significant 

(HR=2.3; CI= 0.6 - 9.0; p=0.22 versus HR=1.7; CI= 0.8 - 4.0; p=0.19).  

 

Discussion 

The drugs ivermectin and doxycycline are commonly used in the developing world and found to 

be safe and effective in treating both parasitic and bacterial infections. The drugs are affordable 

(the full 5-day cost ranges from $.60-$1.8 USD for 5-day ivermectin) and readily available in 

Bangladesh thus are a highly attractive alternative for treating COVID-19 patients. Our study 

aimed to investigate the role of ivermectin alone or in combination with doxycycline in the 

treatment of adult COVID-19 patients presenting with mild symptoms. It was hoped that 

treatment early in the course of infection would decrease viral load, shorten the duration of 

illness, and halt transmission. 

 

A 5-day course of ivermectin resulted in an earlier clearance of the virus compared to placebo 

(P=0.005) thus indicating early intervention with such an agent may limit viral replication within 

the host. In the 5-day ivermectin group there was significant drop of CRP and LDH by day-7 
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which are indicators of disease severity. It is noteworthy that the viral nucleic acid cycle 

threshold value (indicator of viral load) significantly dropped compared to the placebo group on 

day-7 and day-14. In the absence of co-morbidity, a 5-day course of ivermectin treatment 

showed faster SARS-CoV-2 virus clearance compared to the placebo arm (9 vs.13 days; P = 

0.02).  

 

Although the study sample was too small (n=72) to make any solid conclusions, the results 

provide evidence of the potential benefit of the early intervention with the drug ivermectin for 

the treatment of adult patients diagnosed with mild SARS-CoV-2. First, early intervention 

promoted faster viral clearance during disease onset which might have prevented significant 

immune-system involvement and speed recovery. Secondly, early intervention reduced the viral 

load faster, thus may help block disease transmission in the general population. A larger 

randomized controlled clinical trial of ivermectin treatment appears to be warranted to validate 

these important findings.   
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Figure: Cumulative viral recovery estimates in the overall study population. 
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