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Supporting a role for ivermectin in decreasing transmission rates can be found from South American countries where, in retrospect, large “natural experiments” appear to have occurred. For instance, beginning as early as May, various regional health ministries and governmental authorities within Peru, Brazil, and Paraguay initiated “ivermectin distribution” campaigns to their citizen populations (Chamie, 2020). In one such example from Brazil, the cities of Itajai, Macapa, and Natal distributed massive amounts of ivermectin doses to the city’s population, where, in the case of Natal, 1 million doses were distributed.7 The data in Table 1 below was obtained from the official Brazilian government site and the national press consortium and show large decreases in case counts in the three cities soon after distribution began compared to their neighboring cities without such campaigns. 
Table 1. Comparison of case count decreases among Brazilian cities with and without ivermectin.
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Clinical studies on the efficacy of ivermectin in treating mildly ill outpatients 

Currently, six studies which include a total of over 3,000 patients with mild outpatient illness have been completed, a set comprised of 5 RCT’s and four case series (Cadegiani et al., 2020;Carvallo et al., 2020a;Chaccour et al., 2020;Chowdhury et al., 2020;Espitia-Hernandez et al., 2020;Gorial et al., 2020;Hashim et al., 2020;Khan et al., 2020;Mahmud, 2020;Podder et al., 2020).   

The largest RCT by Mahmud et al. was conducted in Dhaka, Bangladesh and targeted 400 patients with 363 patients completing the study (Mahmud, 2020). In this study, as in many other of the clinical studies to be reviewed, either a tetracycline (doxycycline) or macrolide antibiotic (azithromycin) was included as part of the treatment. The importance of including antibiotics such as doxycycline or azithromycin is unclear, however, both tetracycline and macrolide antibiotics have recognized anti-inflammatory, immunomodulatory, and even antiviral effects (58-61). Although the posted data from this study does not specify the amount of mildly ill outpatients vs. hospitalized patients treated, important clinical outcomes were profoundly impacted, with increased rates of early improvement (60.7% vs. 44.4% p<.03) and decreased rates of clinical deterioration (8.7% vs 17.8%, p<.013). Given that mildly ill outpatients mainly comprised the study cohort, only two deaths were observed (both in the control group). 

Another RCT by Hashim et al. in Baghdad, Iraq included 140 patients equally divided; the control group received standard care, the treated group included a combination of both outpatient and hospitalized patients (Hashim et al., 2020). In the 96 patients with mild-to-moderate outpatient illness, they treated 48 patients with a combination of ivermectin/doxycycline and standard of care and compared outcomes to the 48 patients treated with standard of care alone. The standard of care in this trial included many elements of the MATH+ protocol, such as dexamethasone 6mg/day or methylprednisolone 40mg twice per day if needed, Vitamin C 1000mg twice/day, Zinc 75–
125mg/day, Vitamin D3 5000 IU/day, azithromycin 250mg/day for 5 days, and acetaminophen 500mg as needed. Although no patients in either group progressed or died, the time to recovery was significantly shorter in the ivermectin treated group (6.3 days vs 13.7 days, p<.0001).  

Cadegiani in Brazil performed a prospective trial comparing patients treated with either ivermectin, hydroxychloroquine, or nitazoxanide where they describe the selection of patients treated with each agent as having been done in a quasi-randomized manner (Cadegiani et al., 2020). They found that in the 538 ivermectin treated patients compared to non-ivermectin treatment arms, 0% vs 19.7% required hospitalization, (p<.0001), 0% vs. 6.6% required mechanical ventilation (p<.0001), and 0% vs 1.4% died (NS). 
A small RCT from Spain by Chaccour was recently posted where they randomized 24 patients to ivermectin vs placebo and although they found no difference in PCR positivity at day 7, although they did find statistically significant decreases in viral loads, patient days of anosmia (76 vs 158, p<.05), and patient days with cough (68 vs 98, p<.05) (Chaccour et al., 2020). 
Another RCT of ivermectin treatment in 116 outpatients was performed by Chowdhury et al. in Bangladesh where they compared a group of 60 patients treated with the combination of ivermectin/doxycycline to a group of 60 patients treated with hydroxychloroquine/doxycycline with a primary outcome of time to negative PCR (Chowdhury et al., 2020). Although they found no difference in this outcome, in the treatment group, the time to symptomatic recovery approached statistical significance (5.9 days vs. 7.0 days, p=.07). In another smaller RCT of 62 patients by Podder et al., they also found a shorter time to symptomatic recovery that approached statistical significance (10.1 days vs 11.5 days, p>.05, 95% CI, 0.86 – 3.67) (Podder et al., 2020). 
A medical group in the Dominican Republic reported a case series of 2,688 consecutive symptomatic outpatients seeking treatment in the emergency room, the majority of whom were diagnosed using a clinical algorithm. The patients were treated with high dose ivermectin of 0.4mg/kg for one dose along with five days of azithromycin. Only 16 of the 2,688 patients (0.59%) required subsequent hospitalization with one death recorded (Morgenstern et al., 2020). 

In another case series of 100 patients in Bangladesh, all treated with a combination of 0.2mg/kg ivermectin and doxycycline, they found that no patient required hospitalization nor died, and all patients’ symptoms improved within 72 hours (Robin et al., 2020).  
A case series from Argentina reported on a combination protocol which used ivermectin, aspirin, dexamethasone and enoxaparin. In the 135 mild illness patients, all survived (Carvallo et al., 2020a). Similarly, a case series from Mexico of 28 consecutively treated patients with ivermectin, all were reported to have recovered with an average time to full recovery of only 3.6 days (Espitia-Hernandez et al., 2020).                                                                   
A detailed summary of each trial which comprised the previously reviewed clinical evidence base of outpatients treated with ivermectin can be found in Table 2b below.[image: Table
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Summary of the clinical evidence base for ivermectin against COVID-19 

The below meta-analysis includes the mortality data from the OCTs and RCTs separately (Figure 3). The consistent and reproducible signals leading to an overall statistically significant mortality benefit from within both study designs is remarkable, especially given that in several of the studies treatment was initiated late in the disease course. 
A categorical summary of the statistically significant results found from the 24 controlled trials included in Table 2 above are as follows:
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Controlled trials in the prophylaxis of COVID-19 (n=6)
o 4 RCT’s with large statistically significant reductions in transmission rates, N=851 patients
(Alam et al., 2020;Carvallo et al., 2020b;Elgazzar et al., 2020;Shouman, 2020)

e 3 OCT’s with large statistically significant reductions in transmission rates, N=1,688 patients
(Behera et al., 2020;Bernigaud et al., 2020;Carvallo et al., 2020b)

Controlled trials in the early, outpatient treatment of COVID-19 (n=5)
e 2 RCT’s with large, statistically significant reductions in rates of deterioration or
hospitalization, N=1,085 (Cadegiani et al., 2020;Mahmud, 2020)
e 1 RCT with a near statistically significant decrease in time to recovery, p=.07, N=130
(Chowdhury et al., 2020)

o 1 RCT with statistically significant decrease in viral load, days of anosmia and cough
(Chaccour et al., 2020)

Controlled trials in late phase treatment of the hospitalized patient (n=12)

e 2 RCT’s with large, statistically significant reductions in mortality (N=580) (Elgazzar et al.,
2020;Niaee et al., 2020)

e 1 RCT with a near statistically significant reduction in mortality, p=0.052 (N=140) (Hashim et
al., 2020)

e 3 OCT’s with large, statistically significant reductions in mortality (N=1,688) (Khan et al.,
2020;Portmann-Baracco et al., 2020;Rajter et al., 2020)
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Table 1. Comparison of case count decreases among Brazilian cities with and without ivermectin

distribution campaigns (bolded cities distributed ivermectin, neighboring regional city

below did not)

REGION NEW CASES JUNE JuLy AUGUST POPULATION % DECLINE IN NEW CASES
2020 (1000) DURING THIS PERIOD
South Itajai 2123 2854 998 223 -53%
Chapecé 1760 1754 1405 224 -20%
North Macapa 7966 2481 2370 503 -70%
Ananindeua 1520 1521 1014 535 -30%
North East Natal 9009 7554 1590 890 -82%
Jodo Pessoa 9437 7963 5384 817 -43%
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Table 2a. Summary of clinical studies assessing the efficacy of ivermectin prophylaxis in COVID-19

Prophylaxis Trials

% Ivermectin vs.

% Controls
AUTHOR, COUNTRY, SOURCE STUDY DESIGN, STUDY IVERMECTIN DOSE DOSE FREQUENCY CLINICAL OUTCOMES
SIZE SUBJECTS REPORTED
Shouman W, Egypt RCT Household 40-60kg: 15mg Two doses, 72 7.4% vs. 58.4%
www.clinicaltrials.gov N=304 members of pts  60-80kg: 18mg hours apart developed COVID-19
NCT04422561 with +COVID-19 > 80kg: 24mg symptoms, p<.001
PCR test
Carvallo H, Argentina RCT Healthy patients  0.2mg drops 1drop fivetimes  0.0%vs. 11.2%
Journal of Biochemical Research and N=229 negative for aday x 28 days contracted COVID-19
Investigation COVID-19 PCR p<.001
doi.org/10.31546/2633-8653.1007
Elgazzar A, Egypt RCT Health careand  0.4mg/kg Two doses, Day 1 2% vs. 10% tested
ResearchSquare N=200 Household and Day 7 positive for COVID-19
doi.org/10.21203/rs.3.rs-100956/v1 contacts of pts p<.05
with +COVID-19
PCR test
Alam MT. Bangladesh Quasi-RCT Health Care 12mg Monthly 6.9% vs. 73.3%, p<.05
European J Med Hith Sciences N=118 Workers
10.24018/ejmed.2020.2.6.599
Carvallo H. Argentina ocT Health Care 12mg Once weekly for ~ 0.0% of the 788
Journal of Biochemical Research and N=1,195 Workers up to ten weeks  workers taking
Investigation ivermectin vs. 58% of
doi.org/10.31546/2633-8653.1007 the 407 controls
contracted COVID-19.
Behera P, India ocT Health Care 0.3 mg/kg DaylandDay4 2 doses reduced odds
medRxiv N=186 case Workers of contracting COVID-
doi.org/10.1101/2020.10.29.20222661 control pairs 19 (OR0.27 95% CI
0.16-0.53)
Bernigaud C. France ocT Nursing Home 0.2 mg/kg Once 10.1% vs. 22.6%
Annales de Dermatologie et de N=69 case Residents residents contracted

Venereologie
doi.org/10.1016/j.annder.2020.09.231

control pairs

COVID-19
0.0% vs 4.9% mortality
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Bernigaud C. France ocT Nursing Home 0.2 mg/kg Once 10.1% vs. 22.6%
Annales de Dermatologie et de N=69 case Residents residents contracted
Venereologie control pairs COVID-19
doi.org/10.1016/j.annder.2020.09.231 0.0% vs 4.9% mortality
Hellweg M. USA ocT Countries with Unknown Variable Significantly lower-case
J Antimicrobial Agents N=52 countries and without IVM incidence of COVID-19
doi.org/10.1016/j.ijantimicag.2020.106248 prophylaxis in African countries
programs with IVM prophylaxis

programs p<.001

Figure 2a legend: IVM = ivermectin OCT = observational controlled trial, PCR — polymerase chain reaction RCT =

randomized controlled trial
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Table 2b. Summary of clinical studies assessing the efficacy of ivermectin in outpatients with

COVID-19

Clinical Trials — Outpatients

% Ivermectin vs.

% Controls
AUTHOR, COUNTRY, SOURCE STUDY DESIGN, STUDY IVERMECTIN DOSE DOSE FREQUENCY CLINICAL OUTCOMES
SIZE SUBJECTS REPORTED
Mahmud R, Bangladesh RCT Outpatientsand  12mg+ Once, within 3 Early improvement
www.clinicaltrials.gov N=363 hospitalized doxycycline days of PCR+ test  60.7% vs. 44.4%, p<.03,
NCT0452383 deterioration 8.7% vs
17.8%, p<.02
Chowdhury A, Bangladesh RCT Outpatients 0.2mg//kg + Once Recovery time 5.93 vs
Research Square N=116 doxycycline 9.33 days (p=.071)
doi.org/10.21203/rs.3.rs-38896/v1
Podder CS, Bangladesh RCT Outpatients 0.2 mg/kg Once Recovery time 10.1 vs
IMC J Med Sci 2020;14(2) N=62 11.5 days (NS), average
time 5.3 vs 6.3 (NS)
Cadegiani F. Brazil Quasi-RCT Outpatients 0.2 mg/kg daily x 3 days 0% vs 19.7%
medRxiv N=722 hospitalized, p<.0001,

doi.org/10.1101/2020.10.31.20223883

0% vs. 6.6% ventilated,
p<.0001, 0% vs 1.4%
mortality, NS
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Chaccour C. Spain RCT Outpatients 0.4mg/kg Once No diff in PCR+ Day 7,
Research Square N=24 lower viral load days 4
doi.org/10.21203/rs.3.rs-116547/v1 and 7, (p<.05), 76 vs
158 pt. days of anosmia
(p<.05), 68 vs 98 pt.
days of cough (p<.05)
Morgenstern J, Dominican Republic Case Series Outpatients and  Outpatients: Outpatients:0.3m Mortality = 0.03% in
medRxiv N=3,099 hospitalized 0.4mg/kg g/kg x 1 dose 2688 outpatients, 1% in
doi.org/10.1101/2020.10.29.20222505 Hospital Patients: Inpatients: 300 non-ICU hospital
0.3mg/kg 0.3mg/kg, Days patients, 30.6% in 111
1,2,6,7 ICU patients
Carvallo H, Argentina Case Series Outpatients and  24mg=mild, Days0and7 All 135 with mild illness
medRxiv N=167 hospitalized 36mg=moderate, survived, 1/32 (3.1% of
doi.org/10.1101/2020.09.10.20191619 48mg=severe hospitalized patients
died
Alam A, Bangladesh, J of Bangladesh Case series Outpatients 0.2 mg/kg/kg + Once All improved within 72
College Phys and Surg, 2020;38:10-15 N=100 doxycycline hours
doi.org/10.3329/jbcps.v38i0.47512
Espatia-Hernandez G, Mexico Case Series Outpatients emg Days1,2,7,8 All pts recovered
Biomedical Research N=28 Average recovery time

www.biomedres.info/biomedi..-proof-of-
concept-study-14435.html|

3.6 days

Figure 2b legend: NS = non-statistically significant, p>.05, OCT = observational controlled trial, PCR — polymerase chain

reaction, RCT = randomized controlled trial




