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ABSTRACT -- Background: There has been a growing interest in ivermectin ever since it was reported to 

have an in-vitro activity against severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2). This trial 

was conducted to test the efficacy of ivermectin in mild and moderate coronavirus disease 19 (COVID-19). 

Methods: A double blind, parallel, randomised, placebo-controlled trial conducted among adult COVID-19 

patients with mild to moderate disease severity on admission in a COVID dedicated tertiary healthcare of 

eastern India. Enrolment was done between 1st August and 31st October 2020.  On day 1 and 2 post enrolment, 

patients in the intervention arm received ivermectin 12 mg while the patients in the non-interventional arm 

received placebo tablets. Results: About one-fourth (23.6%) of the patients in the intervention arm and one-

third (31.6%) in the placebo arm were tested reverse transcriptase polymerase chain reaction (RTPCR) 

negative for SARS-CoV-2 on 6th day. Although this difference was found to be statistically insignificant [rate 

ratio (RR): 0.8; 95% confidence interval (CI): 0.4-1.4; p=0.348]. All patients in the ivermectin group were 

successfully discharged. In comparison the same for the placebo group was observed to be 93%. This 

difference was found to be statistically significant (RR: 1.1; 95% CI; 1.0-1.2; p=0.045). Conclusions: 

Inclusion of ivermectin in treatment regimen of mild to moderate COVID-19 patients could not be said with 

certainty based on our study results as it had shown only marginal benefit in successful discharge from the 

hospital with no other observed benefits. 

 

 

INTRODUCTION 

 

Although several treatment options (i.e., 

hydroxychloroquine, tocilizumab, remdesivir, 

ritonavir, lopinavir, convalescent plasma etc.) have 

been explored to treat coronavirus 2 (SARS-CoV-

2) infection, none has been convincingly found to 

be effective except low dose steroids in patients 

requiring supplemental oxygen or mechanical 

ventilation (1–7). There has been a growing interest 

in the anti-parasitic drug, ivermectin ever since it 

was reported to have an in-vitro activity against 

SARS-CoV-2.  Its anti-viral activity, particularly 

against RNA viruses, is believed to be through the 

inhibition of nuclear import of several host and 

viral proteins (8–10). The drug is already in use for 

treatment of onchocerciasis, lymphatic filariasis, 

strongyloidiasis, cutaneous larva migrans and 

scabies. For most helminthic infestations it is 

administered as a single oral dose of 150–200 

μg/kg. The dose may be repeated after 24 hours in 

intestinal strongyloidiasis (11,12). Considering use 

of ivermectin in treatment of COVID-19 patients, 

several randomised controlled trials (RCTs) 

documented its beneficial role either as an 

additional monotherapy or in combination with 

doxycycline irrespective of severity of the disease 

(13–15). COVID-19 patients treated with 

ivermectin reported to have decreased duration of 

symptoms, days to COVID negativity (DTN), 

lower viral load, mortality rate and higher SPO2%, 

platelet count and improvement of other prognostic 

laboratory parameters (13–17). A metanalysis (18) 

and several prior observational studies (19–21) 

have also documented similar observations. 

Although a recent double-blind RCT reported no 

benefit of ivermectin as an additional monotherapy 

in mild COVID-19 patients (22).  
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 Despite availability of mainly speculative 

literature on beneficial role of ivermectin, no prior 

such data available in an Indian context. Moreover, 

most prior RCTs either used a 5-day oral regimen 

(13,14) or a parenteral regimen (17) of ivermectin. 

Other RCTs used either a single oral dose of 

ivermectin alone (16) or in combination with 

doxycycline (15). Therefore, the effect of a two 

consecutive day oral ivermectin regimen in 

COVID-19 is yet to be explored by any RCT. Thus, 

this RCT was designed to elicit efficacy of two 

consecutive day 12mg ivermectin enteral regimen 

among mild to moderate COVID-19 patients 

admitted in a COVID dedicated healthcare facility 

of eastern India. 

 

MATERIALS AND METHODS 

 

This was a double blind, parallel, randomised, 

placebo-controlled trial conducted in the All India 

Institute of Medical Sciences (AIIMS), Patna 

which is situated in the eastern part of India. 

AIIMS-Patna is an institute of national importance 

which served as a COVID dedicated tertiary 

healthcare facility during July-December 2020. 

The institute has state of the art COVID care 

facility with about 440 general beds and 60 

intensive care unit (ICU) beds and over 3000 

dedicated and trained healthcare staff.  

 All adult patients (aged ≥18 years) admitted 

with a diagnosis of COVID-19 (on the basis of a 

positive reverse transcriptase polymerase chain 

reaction (RTPCR) or rapid antigen test report) at 

our hospital with mild or moderate disease on 

admission as defined by the Ministry of Health and 

Family Welfare (MOHFW), Government of India 

(GOI) guidelines (23) and not meeting any of the 

exclusion criteria were considered eligible for the 

study. The exclusion criteria used for the study 

were: known allergy or adverse drug reaction with 

ivermectin; unwillingness or inability to provide 

consent to participate in the study; prior use of 

ivermectin during the course of current illness; 

pregnancy and lactation. 

 Definitions of mild, moderate, and severe 

COVID-19 used during enrolment of the study 

participants were as following: Mild: No evidence 

of breathlessness or hypoxia (normal saturation) 

(23); Moderate: Breathlessness and/or hypoxia 

(saturation 90-94% on room air), respiratory rate of 

24 or more and no features of severe disease (23); 

Severe: Any of the following - severe respiratory 

distress, oxygen saturation < 90% on room air, 

respiratory rate > 30, shock or evidence of a life-

threatening organ dysfunction (23). 

 All COVID-19 cases admitted between 1st 

August and 31st October 2020, meeting the study 

eligibility criteria, and volunteered to participate 

were included in the trial. Overall, 115 study 

participants could be enrolled in the trial during the 

study period. We approached these patients within 

24 hours of their admission. After obtaining 

informed written consent, they were randomly 

allocated to either treatment group A or group B in 

a 1:1 ratio. Block randomisation was done with 

variable random block sizes of 4, 6 and 8. A 

random allocation list of 120 patients was 

generated using the sealed envelope (an online 

block randomisation list generating software) (24) 

and kept with a third person (not a part of the 

investigation team) prior to the commencement of 

the trial. Once an eligible study participant has 

provided consent for the trial, the investigation 

team doctor used to contact the concerned third 

person having the random allocation list over 

telephone to know the treatment group (A/B) for 

that particular patient. One of these two groups was 

the intervention group, and the other was the 

placebo group. However, up until the analysis of 

the data, this information was confined to the 

pharmacist dispensing the tablets. After 

confirmation of the treatment group, the 

investigation team doctor used to indent 2 tablets 

designated for that particular group. Both these 

treatment groups received 2 tablets similar in size, 

shape, colour, odour, and packaging on subsequent 

days. On recruitment, baseline characteristics of 

the patient such as: age, sex, comorbidities, 

duration of symptoms and disease severity on 

admission were noted down. All patients received 

usual care and treatment by their respective treating 

teams abiding by the standard treatment guidelines 

laid out by the institute (25).  In addition, patients 

in the intervention arm received ivermectin 12 mg 

while the patients in the non-interventional arm 

received placebo tablets on day 1 and 2 after their 

enrolment. These tablets were consumed by the 

patients on direct supervision of the investigation 

team. All study participants were followed up on 

subsequent days of study drugs administration to 

document any related adverse events. 

 All enrolled patients were supposed to 

undergo RTPCR for COVID-19 on 6th day post 

their enrolment in the study. Their symptom status 

(asymptomatic or still symptomatic) on Day 6 were 

also documented. Similarly discharge status on 10th 

day post enrolment, treatment received, 

requirement of ICU support, invasive mechanical 

ventilation during hospital stay and final in-

hospital treatment outcome (death/ discharge) of 

the study participants were also observed in this 

trial. Patient discharge decisions were solely made 

by the respective treating teams as per the 

guidelines of the institute (25). The investigation 
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team did not have control over this. The discharge 

criteria of the institute during the trial were ten days 

past the onset of symptoms and afebrile for three 

consecutive days or maintaining oxygen saturation 

>94% without supplemental oxygen for four 

consecutive days.  

 Out of the total 115 enrolled trial 

participants, 57 were randomly assigned to the 

intervention arm while 58 were randomly assigned 

to the placebo arm. One patient in either arm was 

administered unblinded ivermectin tablet by the 

treating team on day 2, hence excluded. 

Additionally, one patient in the intervention arm 

could not be tracked from day 2. So, all these were 

considered as lost to follow-up. Excluding these 

three patients, 55 patients in the intervention arm 

and 57 patients in the placebo arm were included in 

the final analysis. (Figure 1)

 
 

Figure 1. Flow-chart of the clinical trial showing recruitment of the study participants.

 

Total Patients Recruited 

 N =115 

  

Randomization 

Intervention Group 

N = 57 

Placebo Group 

N=58 

  

2 patients excluded:                 

1 was lost to follow up              

1 was administered ivermectin  

Patients included in analysis 

 N=55 

Patients included in analysis 

 N=57 

  

1 patient excluded:                     

1 was administered ivermectin 

RT-PCR 
No or Inconclusive report: 23 
[9 discharged before 6th day; 

2 sample not sent for 
unknown reason; 9 sample 

lost; 3 report inconclusive] 

RT-PCR 

Conclusive 

report: 32 

  

RT-PCR 

Conclusive 

report: 44 

  

  

RT-PCR 
No or Inconclusive report: 13 

[3 discharged before 6th day; 1 
died; 2 sample not sent for 

unknown reason; 3 sample lost; 
4 report inconclusive] 

  

Total patients included in the analysis 

N = 112 
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The primary outcome of the trial was a negative 

RTPCR report on 6th day. The secondary outcomes 

of the trial were symptom status on 6th day, 

discharge status on 10th day, requirement of ICU 

support, invasive mechanical ventilation and final 

treatment outcome (death / discharge) during 

hospital stay.  

 Statistical analysis was done using IBM 

Statistical Package for Social Sciences (SPSS) 

(Chicago, USA) software, version 22.  Quantitative 

and qualitative variables documented for this study 

were reported in terms of mean (standard 

deviation) and frequency (percentage) 

respectively. To compare baseline characteristics 

of both the trial arms bivariate analysis was 

performed using the independent samples 

Student’s t-test for continuous variables and chi 

square test for categorical variables. To compare 

various outcome measures of the study across 

interventional and non-interventional arms rate 

ratio (RR) was used. The minimum acceptable 

confidence level used for this trial was α=0.95 and 

any observed difference with p<0.05 was 

considered as statistically significant. 

 Ethical clearance was obtained from the 

Institutional Ethics Committee of AIIMS-Patna 

(Ref. No. - AIIMS/Pat/IEC/2020/521). The 

protocol of the trial was registered with the Clinical 

Trials Registry- India (CTRI) (registration number: 

CTRI/2020/08/027225). All these were done well 

before enrolment of the first study participant. 

 

RESULTS 

  

Baseline characteristics of the trial participants 

recruited for both ivermectin and placebo arms are 

depicted in Table 1. No significant difference was 

observed in terms of mean age, sex distribution, 

mean days since onset of symptoms, existing 

chronic co-morbidities, disease severity on 

admission and received treatment during hospital 

stay.

Table 1. Background Characteristics of the study subjects. 

                                                                                     

Variable Ivermectin  

55 (49.1%) 

Placebo  

57(50.9%) 

Total 

112 (100%) 

 

p 

n (%) /  

Mean±SD 

n (%) / 

Mean±SD 

n (%) / 

Mean±SD 

 

Age in years: 50.7±12.7 54.2±16.3 52.5±14.7 0.218* 

Sex:     

Female 15 (27.3) 16 (28.1) 31 (27.7) 0.925# 

Male 40 (72.7) 41 (71.9) 81 (72.3)  

Days since onset of symptoms: 6.1±3.6 7.9±8.6 6.9±6.6 0.152* 

Comorbidities:     

Hypertension  21 (38.2) 18 (31.6) 39 (34.8) 0.463# 

Diabetes 21 (38.2) 19(33.3) 40 (35.7) 0.592# 

Ischemic Heart Disease 2 (3.6) 8 (14.0) 10 (8.9) 0.054# 

Heart Failure 1 (1.8) 1 (1.8) 2 (1.8) 0.980# 

Chronic Kidney Disease  1 (1.8) 2 (3.5) 3 (2.7) 0.580# 

Stroke  0 (0.0) 0 (0.0) 0 (0.0) - 

Chronic Obstructive Pulmonary Disease  1 (1.8) 0 (0.0) 1 (0.9) 0.306# 

Asthma 1 (1.8) 0 (0.0) 1 (0.9) 0.306# 

Cancer  2 (3.6) 4 (7.0) 6 (5.4) 0.427# 

Other comorbidities  7 (12.7) 11 (19.3) 18 (16.1) 0.344# 

COVID-19 disease severity on admission:     

Mild 42 (76.4) 46 (80.7) 88 (78.6) 0.576# 

Moderate 13 (23.6) 11 (19.3) 24 (21.4)  

Table 1 continues …. 
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Treatments given:     

Hydroxychloroquine  55 (100.0) 57 (100.0) 112 (100.0) - 

Steroid 55 (100.0) 57 (100.0) 112 (100.0) - 

Enoxaparin 53 (96.4) 55 (96.5) 108 (96.4) 0.971# 

Antibiotics 55 (100.0) 57 (100.0) 112 (100.0) - 

Remdesivir 12 (21.8) 11 (19.3) 23 (20.5) 0.741# 

Convalescent Plasma 8 (14.5) 7 (12.3) 15 (13.4) 0.725# 

Tocilizumab 4 (7.3) 3 (5.3) 7 (6.3) 0.660# 

Other Drugs  36 (65.5) 38 (66.7) 74 (66.1) 0.892# 

*Independent samples Student’s t test; #chi square test

 

About one-fourth (23.6%) of the patients in the 

intervention arm and one-third (31.6%) in the 

placebo arm were tested RTPCR negative for 

SARS-CoV-2 on 6th day. The difference between 

the two groups was found to be statistically 

insignificant [RR: 0.8; 95% confidence interval 

(CI): 0.4-1.4; p=0.348]. Considering resolution of 

symptoms on 6th day, about four-fifth (83.6%) of 

the patients in the intervention arm and nine-tenth 

(89.5%) in the placebo arm were found to have 

achieved the same which was statistically 

indifferent (RR: 0.9; 95% CI: 0.8-1.1; p=0.365). 

Similarly, no statistical difference was observed in 

terms of discharge status on 10th day (80.0% in 

ivermectin group vs. 73.7% in placebo group) and 

ICU support requirement during hospital stay 

(9.1% in ivermectin group vs. 10.5% in placebo 

group). Only 1.8% in the intervention arm needed 

invasive mechanical ventilation compared to 8.8% 

in the placebo arm. However, this difference was 

not statistically significant (RR: 0.2; 95% CI: 0.0-

1.7; p=0.102). Mortality was found to be 7% (n=4) 

in the placebo arm which was null for the 

intervention arm. Conversely, all patients in the 

ivermectin group were successfully discharged. In 

comparison the same for the placebo group was 

observed to be 93%. This difference was found to 

be statistically significant (RR: 1.1; 95% CI; 1.0-

1.2; p=0.045). Notably, no adverse events 

attributable to ivermectin were reported during this 

trial.  

 

DISCUSSION 

 

This was the first experimental study which elicited 

efficacy of two consecutive day enteral regimen of 

ivermectin in treatment of mild to moderate 

COVID-19. Third party random allocation, double-

blinding and no significant difference in 

background rates of the study participants of both 

the arms made the findings of the study more 

robust.  

Table 2. Distribution of the study subjects according to the primary and secondary outcomes 

 

Outcome Variable Ivermectin  

(n=55) 

Outcome n (%) 

Placebo  

(n=57) 

Outcome n (%) 

Rate Ratio  

RR 

(95% CI) 

 

p* 

Primary Outcome 

Negative RT-PCR on day 6 13 (23.6) 18 (31.6) 0.8 (0.4-1.4) 0.348 

Secondary Outcomes 

Symptom free on day 6  46 (83.6) 51 (89.5) 0.9 (0.8-1.1) 0.365 

Discharged by day 10 44 (80.0) 42 (73.7) 1.1 (0.9-1.3) 0.429 

Admission to ICU 5 (9.1) 6 (10.5) 0.9 (0.3-2.7) 0.799 

Invasive Ventilation 1 (1.8) 5 (8.8)) 0.2 (0.0-1.7) 0.102 

Final outcome: discharge 55 (100.0) 53 (93.0) 1.1 (1.0-1.2) 0.045 

Final outcome: in-hospital mortality 0 (0) 4 (7) 0 - 

RR: Rate Ratio, CI: confidence interval; *chi square test
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 In the present study no significant difference 

was documented in terms of 6th day negative 

RTPCR for SARS-CoV-2. Rather probability of 

this positive outcome among participants in the 

intervention arm (23.6%) was lower compared to 

the placebo arm (31.6%). This might be 

attributable to higher inconclusive or missing 6th 

day RTPCR report in the intervention arm (41.8%) 

compared to the placebo arm (22.8%). Mahmud et 

al. (15) found lower 14th day RTPCR positivity rate 

in intervention group (7.6%) (received tablet 

ivermectin 12mg on day 1 and tablet doxycycline 

100mg twice daily for 5 days) compared to the 

placebo group (20.0%) which was unlike our 

observations. However, due to the use of different 

intervention and day of RTPCR testing, results of 

Mahmud et al. (15) and our study is not completely 

comparable. Moreover, it has been suggested that 

prolonged viral RNA shedding may continue for 

weeks after recovery leading to a false positive RT-

PCR report even though the patient may not be 

infectious anymore (26).  Thus, it is questionable 

whether a negative repeat RTPCR is a clinically 

useful outcome measure for COVID-19.  

 In terms of symptom resolution on 6th day, 

we observed no difference between ivermectin and 

placebo group. A recently published large RCT on 

400 mild COVID-19 patients did not observed any 

difference with a five-day course of oral ivermectin 

(300 μg/kg) in terms of time to resolution of 

symptoms and 21st day symptom resolution 

compared to placebo (22). This was consistent with 

the findings of the current study. Although, 

contrary findings were reported by another large 

RCT by Mahmud et al. (15). In that study patients 

recruited in the intervention arm had higher 7-day 

recovery (61.0%) compared to the placebo arm 

(44.0%). However, the overall 6th day recovery rate 

was higher in both the arms in the present study 

compared to 7th day recovery rates reported by 

Mahmud et al. (15). Moreover, Mahmud et al. (15) 

used both ivermectin and doxycycline (oral 12mg 

ivermectin on day 1 and doxycycline 100mg twice 

daily for 5 days) in the intervention arm which was 

unlike us. Tenth day discharge was marginally 

higher in ivermectin group (80.0%) compared to 

the placebo group (73.7%). Although this 

difference was not statistically significant. This 

might have been influenced by 10th day discharge 

rule set by our institute to accommodate as many 

COVID-19 patients of the region as possible. 

AIIMS-Patna is the highest referral institute in the 

state of Bihar for not only COVID-19 but for any 

medical or surgical condition owing to its state-of-

the-art facilities and trained healthcare staff. An 

Iranian RCT by Shahbaznejad et al. (27) reported 

significantly lower duration of hospital stay 

[median ± standard error (SE): 6.0 ± 0.5 days)] in 

patients treated with single enteral dose of 

ivermectin compared to the placebo group [Median 

± SE: 7.0 ± 0.4 days)] which was discordant to our 

observations. ICU support requirement were found 

to be similar in both the groups (9.1% in ivermectin 

group vs. 10.5% in placebo group) in the present 

study. Although in terms of mechanical ventilation 

requirement, ivermectin group done better (1.8%) 

compared to the placebo group (8.8%). This 

association needs be explored further by the future 

RCTs with a considerably larger sample size to 

remark upon something with certainty. The only 

significant positive outcome of the current study 

was a higher rate of successful discharge in the 

ivermectin group compared to the placebo group; 

although the difference found was quite marginal. 

This was also noted in some prior observational 

studies conducted by Khan et al. (21) and Rajter et 

al. (28).  The RCT conducted by Mahmoud et al. 

(15) has reported lower mortality rate in 

intervention arm (ivermectin and doxycycline) 

(0.0%) compared to the placebo group (1.7%) (15). 

This was somewhat similar to our observations.  

 The findings of this trial should be 

interpreted with consideration of certain 

limitations. Firstly, absence of conclusive 6th day 

RTPCR report in 32.1% of the cases (41.8% in 

intervention arm and 22.8% in placebo arm) diluted 

our primary trial outcome. Secondly, as serial RT-

PCR tests could not be considered due to 

feasibility, the median time to viral clearance in the 

two groups could not be ascertained.  

 

CONCLUSION 

  

Inclusion of ivermectin in treatment regimen of 

mild to moderate COVID-19 patients could not be 

recommended with certainty based on our study 

results as it had shown only marginal benefit in 

successful discharge from the hospital with no 

other observed benefits. Larger, multicentre RCTs 

should be planned to provide a clearer answer. 
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