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I want to begin by thanking Senator Johnson and the Committee for this critically needed
effort to bring attention to the importance and need for effective early treatment approaches to
COVID-19. I am speaking today not only as an individual physician, but also on behalf of my
non-profit organization, the Front-Line COVID-19 Critical Care Alliance, made up of some of
the most highly published and well-known critical care experts in the world with almost 2,000
peer -reviewed publications in the medical literature as well as over 100 years of bedside clinical
experience in ICU’s around the country.
Although we, like many, are extremely encouraged by the apparent successes in developing
effective vaccines, we also are dismayed at the near complete absence of guidance and research
on effective early, at-home, or preventative treatment options apart from vaccines, a reality we
find unconscionable. Our hospitals are overflowing with over 100,000 COVID-19 patients
admitted, and new record deaths are reported each passing day. It will take months for the
vaccine to be distributed to the general public and further time to have sufficient impact in this
crisis, so we are here to stress the need for effective early treatment. My organization of critical
care specialists have spent the almost nine months tirelessly reviewing the scientific literature to
gain insight into this virus and the disease process and to develop effective treatment protocols.
All the while, we were working long hours in Intensive Care Units full of COVID patients. I
was proud to testify in front of the committee about our MATH+ Hospital Treatment Protocol in
May which I would like to mention has had nearly every single component of its combination
therapies validated in clinical studies and our paper detailing and reporting on the impacts of the
treatment protocol will be published within days in the Journal of Critical Care Medicine.
And so, it is with great pride as well as significant optimism, that I am here to report that
our group, led by Professor Paul E. Marik, has developed a highly effective protocol for
preventing and early treatment of COVID-19. In the last 3-4 months, emerging publications
provide conclusive data on the profound efficacy of the anti-parasite, anti-viral drug, antiinflammatory agent called ivermectin in all stages of the disease. Our protocol was created only
recently, after we identified these data. Nearly all studies are demonstrating the therapeutic
potency and safety of ivermectin in preventing transmission and progression of illness in nearly
all who take the drug.
Before proceeding, I want to bring attention to two critical deficits in our national
treatment response that has made this hearing necessary in the first place. Besides the early
interest and research into hydroxychloroquine, we can find no other significant efforts to
research the use of any other already existing, safe, low-cost therapeutic agents. Seemingly the
only research and treatment focus that we have observed on a national scale is with novel or
high-cost pharmaceutically engineered products such as remdesivir, monoclonal antibodies,
tocilizumab, with all such therapies costing thousands of dollars. This is consistent with
conclusions drawn by a physician consulting to Congress about Covid-19 when she concluded,
“There is a pervasive problem on the Hill with how we prove the value of a low cost treatment.”
Another barrier has been the censorship of all of our attempts at disseminating critical scientific

information on facebook and other social media with our pages repeatedly being blocked.
Finally, we believe the lack of clinical experts on the existing task forces is further hindering
progress on identifying effective therapeutics. We can identify almost no members with any
similarities to the skill set, clinical knowledge base, and patient care experience to our group of
expert clinicians. Existing members all seem to be either physician leaders of large health care
organizations or have research backgrounds. Although many must have had some bedside
experience in the care of patients in their careers, there seem to be almost none that have been at
the bedside of COVID- 19 patients in any appreciable fashion during this pandemic. Expert
clinician panels such as ours have large amounts of valuable insights and wisdom and we are
extremely pleased to share our recent discovery of the immense potency of Ivermectin in
COVID-19.
Ivermectin is highly safe, widely available, and low cost. Its discovery was awarded the
Nobel Prize in medicine, and is already included on the WHO’s “World’s List of Essential
Medicines.” We now have data from over 20 well-designed clinical studies, ten of them
randomized, controlled trials, with every study consistently reporting large magnitude and
statistically significant benefits in decreasing transmission rates, shortening recovery times,
decreasing hospitalizations, or large reductions in deaths. This clinical data is also supported by
multiple basic science, in-vitro and animal studies. Our manuscript, completed one week ago, is
already out of date due to the near daily emergence of new, positive ivermectin studies. The
manuscript has been posted on the medical pre-print server OSF (Open Science Foundation) and
can be downloaded here https://osf.io/wx3zn/ or on our organization’s website, www.flccc.net. A
more updated meta-analysis and review authored by a group of Ph.D. researchers and scientists
includes all ivermectin studies as of December 4th, 2020 and can be found on the c19study.com
website here: https://ivmmeta.com/
These data show that ivermectin is effectively a “miracle drug” against COVID-19. The
magnitude of the effect is similar to its Nobel prize-worthy historical impacts against parasitic
disease across many parts of the globe. It should be noted that that Merck, the pharmaceutical
company whose scientists helped discover ivermectin, has from the first availability of the drug,
donated hundreds of millions of doses for free to support the WHO parasite eradication
programs. We believe a similar initiative is needed to eradicate the globe from the scourge of
COVID-19. Our group held a press conference this past Friday, December 4th at the United
Memorial Medical Center in Houston, issuing a “Call to Action.” We made a formal request to
our national and global health care agencies and leaders to rapidly assess the growing scientific
evidence on ivermectin and update treatment guidelines accordingly. We noted that the last
treatment recommendation on ivermectin is from August 27th where on the NIH website, they
recommended that ivermectin only be used in clinical trials and they based that recommendation
as “expert opinion” only given the lack of clinical studies at the time. There is now a wealth of
studies reporting efficacy of ivermectin. In that press conference, we called for a rapid and
updated review of this evidence in the hopes a treatment recommendation could be made and
thus saving many thousands of lives, quickly. The press conference was broadcast via the
Associated Press and Univision to nearly every country globally. The Health Ministry of the
Government of Uganda is currently reviewing our manuscript with the intent of incorporating
our treatment protocol into a national treatment guideline. It is now 48 hours later and, although
it has been shared widely, we have not heard from:

•
•
•

Any national news radio, newspaper or television station.
Any single member of any U.S health care agency.
One notable exception is the interest shown by the Health Ministry of the
Government of Uganda as they are currently reviewing our manuscript with the
intent of incorporating our treatment protocol into a national treatment guideline.
We know of no similar effort by any US health care agency at this time. (This
point can be omitted if necessary)

This is unacceptable as we have documented evidence that leading members of Operation
Warp Speed, including Janet Woodcock had planned to watch our press conference as have
multiple members of the CDC and military as well as journalists from major national news
outlets who watched. Again, 48 hours later and no contact from any health official or major news
outlet. We are still hopeful to hear soon from the government and media.
I now will briefly review and summarize the emerging scientific data demonstrating the efficacy
of ivermectin in the treatment of COVID-19
Data Supporting Ivermectin as a Potential Global Solution to the COVID-19 Pandemic
Ivermectin is already eradicating coronavirus infections in multiple regions of the world. Dozens
of studies demonstrate its efficacy from studies done from “ bench to the bedside” as follows:
1) Since 2012, multiple in-vitro studies have demonstrated that Ivermectin inhibits the
replication of many viruses, including influenza, Zika, Dengue and others (19-27).
2) Ivermectin inhibits SARS-CoV-2 replication, leading to the absence of nearly all viral
material by 48h in infected cell cultures (28).
3) Ivermectin has potent anti-inflammatory properties with in-vitro data demonstrating
profound inhibition of both cytokine production and transcription of nuclear factor-κB
(NF-κB), the most potent mediator of inflammation (29-31).
4) Ivermectin significantly diminishes viral load and protects against organ damage in
multiple animal models when infected with SARS-CoV-2 or similar coronaviruses (32,
33).
5) Ivermectin prevents transmission and development of COVID-19 disease in those
exposed to infected patients (34-36,54,88).
6) Ivermectin hastens recovery and prevents deterioration in patients with mild to moderate
disease treated early after symptoms (37-42,54).
7) Ivermectin hastens recovery and avoidance of ICU admission and death in hospitalized
patients (40,43,45,54,63,67).
8) Ivermectin reduces mortality in critically ill patients with COVID-19 (43,45,54).
9) Ivermectin leads to striking reductions in case-fatality rates in regions with widespread
use (46-48).
10) The safety of ivermectin is nearly unparalleled given its near nil drug interactions along
with only mild and rare side effects observed in almost 40 years of use and billions of
doses administered (49).
11) The World Health Organization has long included ivermectin on its “List of Essential
Medicines” (50).

A more detailed summary of ivermectin’s existing clinical studies in the prevention, early, and
late treatment phases of COVID-19 follows below. All studies are positive, with considerable
magnitude benefits, with the vast majority reaching strong statistical significance. Note that in
the below summary, RCT’s refers to "prospective randomized controlled trials" where patients
were assigned randomly to a planned treatment with ivermectin or placebo and OCT’s refer to
“observational controlled trials" where ivermectin treated patients were compared to
concurrently or previously treated patients that did not receive ivermectin.
1) Prevention Studies: Six studies, 4 RCTs, 2 OCT’s with total patients included now over
2,400 patients – all showing near-perfect prevention of transmission of this virus in people
with unprotected exposure to COVID-19 patients compared to high measured rates of
transmission in those that did not receive ivermectin treatment.
2) Early treatment: Three RCT’s and multiple large case series –patients in these studies total
over 3,000. All studies show either a considerable, statistically significant reduction in the
number of patients who deteriorated into hospital or ICU or they reported faster recovery
from all symptoms when treated with ivermectin.
3) Hospital Treatment: Four large RCT’s, 4 well designed OCT’s, total amount of patients
studied approach 3,000, and almost all show large and statistically significant reductions in
mortality when treated with ivermectin.
Table 1 below summarizes the existing clinical trials data as of November 24, 2020; however,
the number of positive studies has since increased

And now, most importantly, I will present the increasing amounts of epidemiologic analyses
finding that COVID-19 is being eradicated in many regions of the world that have adopted the
widespread use of ivermectin. The two analysts that are part of our Alliance organization are
Juan Chamie and Alan Cannell. Their data sources and analyses can be made available to any
health authority on request. We have even more population-wide impacts of ivermectin examples
included on our website. In my brief allotted time, I can only present a minority, but I ask that all
visit our website to review their work showing that ivermectin can control the spread and
mortality of this pandemic. Some of these examples are as follows:
Figure 1. Death Rates in Patients over 60 after Peruvian states began mass distribution of
Ivermectin (shaded areas on each graph reflect the time period before ivermectin distribution began.)
In all eight states, the peak in deaths occurred at the time of distribution, followed by rapid and
sustained reduction in both case counts and death rates in patients over 60 years old.

Similarly, the case fatality rates among these 8 states can be seen below in Figure 2.
Figure 2. Case fatality rate decreases among patients over 60 in eight Peruvian states after
deploying mass ivermectin treatment

The figure below presents the most dramatic example of ivermectin’s population effects by
comparing the case counts and deaths with the largest city in Peru where they did not adopt
or distribute ivermectin.

Another example can be seen in data from the southern Mexico state of Chiapas, the only state
where Ivermectin was incorporated into treatment guidelines. This treatment was adopted on
August 1st, 2020. In the maps shown below, you can see that the number of cases in Chiapas was
606 cases per 1000,000 people before August 1st and is now decreased by nearly two thirds to
240 cases per 1000,000. Note below that no other state has recorded decreases of this magnitude,
with many states instead showing a large increase in case counts since August 1.

The below maps show the same findings as above in relation to death counts. Chiapas is now
recording the fewest deaths per 100,000 people of any state in Mexico.

Another compelling example can be seen from the data compiled from Paraguay, again
performed by analyst Juan Chamie who noted that the government of the state of Alto Parana
had launched an ivermectin distribution campaign in early September. Although the campaign
was officially described as a “de-worming” program, this was interpreted as a guise by the
regions governor to avoid reprimand or conflict with the National Ministry of Health that
recommended against use of ivermectin to treat COVID-19 in Paraguay (74). The program began
with a distribution of 30,000 boxes of ivermectin, and by October 15, the governor declared that
there were very few cases left in the state as can be seen in Figure 5 below (48,75).

Figure 5. Paraguay – COVID-19 case counts and deaths in Alto Parana (blue) after
Ivermectin distribution began (bolded blue line) compared to other departments (48,76).

Numerous studies have consistently positive reported large magnitudes of benefits in all disease's
phases but - with the most significant public health impact in the prevention of transmission. On
this compelling evidence, we recommend ivermectin's administration for both prophylaxis in all
high-risk patients as well as in the early and late phases of the disease. If this were to occur
nationally and globally, we predict that, like in many of the regions shown above, the pandemic
will end, the economy can re-open, social interactions and activity can resume, and life can
normalize. The expected impact will allow our nation to grow and focus on the multitude of
other pressing problems facing our society.
People are dying at unacceptable and untold rates. I am a lung and ICU specialist, and all I do
right now is take care of COVID-19 patients dying of breathlessness in ICUs. By the time they
get to the ICU, it is nearly impossible to save most patients. They simply cannot breathe – all are
attached to high flow oxygen delivery devices or non-invasive ventilator masks strapped tight to
their faces or they are placed in sedative comas and paralyzed so that mechanical ventilators can
do the work of breathing for them. They are dying even with our armory of modern medicines
and machines. And they are dying slowly. I have never witnessed a form of respiratory failure
where patients can be consistently kept alive for weeks before finally succumbing. Besides the
horrific amount of suffering by the patients, their families are also getting traumatized and
destroyed. I have seen so many vibrant fathers and mothers of families die in my ICU. And most
importantly, the majority are minorities, black and latino’s, many of them poor and often without
access to private doctors for early treatment. I have never seen such a disparity in any other
illness I treat. Recognize that the amount of evidence that I have presented far exceed the level
required for a compassionate use authorization as defined by the FDA. That happened for
Remdesivir, a drug with far far less supportive evidence and much much higher cost. Why cant it
happen for ivermectin given this level of evidence? How many more trials have to be done when
our manuscript details results from over 20 with over ten of them randomized? We are in a
pandemic, we are at war, stop pretending this is peacetime where we are conducting business as
usual, the NIH must rapidly review the data and make a recommendation. That is not asking for
much. The doctors and nurses are tired and getting burnt out. We must get it to stop. I don’t
know how much longer I can do this, especially knowing that it will all be needless death from

here on out, given there is a readily available solution. A solution that cannot be dismissed or
ignored. There is a critical need to inform health care providers in this country and the world.
The leadership of our governmental health care agencies has a great responsibility here. All we
ask is for the NIH, the CDC, and the FDA to conduct a rapid review of the literature reviewed in
this presentation and provide guidance to the country’s health care providers. We have already
taken steps to do so by developing the I-MASK prophylaxis and early outpatient treatment
protocol, centered around the use of ivermectin. Beyond the evidence presented in support of
ivermectin, each component of the protocol also has data showing efficacy either in COVID-19
or in similar respiratory viral illnesses. We include it below for reference.
In conclusion, the global impact of the COVID-19 pandemic on both lives and economic despair
is in front of all. COVID-19, and the inflammatory response to this virus, ravages damage to the
body in a way that we, healthcare providers in the front-line, have never seen before. The heavy
burden placed on society, legislators, governmental and medical organizations is unprecedented.
We are worried that if our call to action is not followed through, confidence in our health care
leaders and agencies will be irreparably tarnished. Inaction in front of mounting evidence of
safety and effectiveness during a catastrophic pandemic may also compromise widespread
vaccination support. We will look back to the impact that actions versus inaction had on the US
and the globe two months from now. If we do nothing, the present trend will continue. History
will judge. The American people will cry for answers or will praise the courage of those elected
to represent their interest.
Table 2. I-MASK+ Prophylaxis & Early Outpatient Treatment Protocol for COVID-19
PROPHYLAXIS PROTOCOL
MEDICATION RECOMMENDED DOSING

lvermectin

Prophylaxis for high-risk individuals:

0.2 mg/kg* dose on day 1 and day 3, then

one dose/month
Post COVID-19 exposure prophylaxis**:
Vitamin D3 1,000–3,000 IU/day
Vitamin C

1,000 mg twice daily

Quercetin

250 mg/day

0.2 mg/kg dose on day 1 and day 3

Melatonin

6 mg before bedtime (causes drowsiness)

Zinc

50 mg/day of elemental zinc

Table 2. I-MASK+ Prophylaxis & Early Outpatient Treatment Protocol for COVID-19

EARLY OUTPATIENT TREATMENT PROTOCOL***
MEDICATION RECOMMENDED DOSING

lvermectin

0.2 mg/kg x 1 dose on day 1 and day 3

Vitamin D3 4,000 IU/day
Vitamin C

2,000 mg 2–3 times daily and Quercetin 250 mg twice a day

Melatonin

10 mg before bedtime

Zinc

100 mg/day elemental zinc

Aspirin

325 mg/day (unless contraindicated)

* Example for a person of 50 kg body weight: 50 kg × 0.15 mg = 7.5 mg (1 kg = 2.2 lbs.)= 2.5
tablets (3mg/tablet). See table 6 for weight-based dose calculations
** To use if a household member is COVID-19 positive, or if you have had prolonged exposure
to a COVID-19+ patient without wearing a mask
***

For late phase – hospitalized patients – see the FLCCC’s “MATH+” protocol on

www.flccc.net
φ

Take on an empty stomach with water

References and Notes
1.
Front Line COVID-19 Critical Care Working Group. MATH+ hospital treatment protcol
for COVID-19. www.flccc.net. (2020).
2.
P. E. Marik, P. Kory, J. Varon, J. Iglesias, G. U. Meduri, MATH+ protocol for the
treatment of SARS-CoV-2 infection: the scientific rationale. Expert Review of Antiinfective Therapy. 10.1080/14787210.2020.1808462 (2020).
3.
P. Kory, G. U. Meduri, J Iglesias, J. Varon, P. E. Marik. Clinical and scientific rationale
for the MATH+ hospital treatment protocol for COVID-19. J Int Care Med. (2020) (in
press).
4.
P. Horby, W. S. Lim, J. Emberson, M. Mafham, J. Bell, L. Linsell, N. Staplin, C.
Brightling,C., A. Ustianowski, A., E. Elmahi, B. Prudon, C. Green, T. Felton, D.
Chadwick, K. Rege, C. Fegan, L. C. Chappell, S. N. Faust, T. Jaki, A. Jeffery A.
Montgomery, K. Rowan, E. Juszczak, J. K. Baillie, R. Haynes, M. J. Landray.
Dexamethasone in hospitalized patients with Covid-19 — preliminary report. NEJM.
10.1056/NEJMoa2021436 (2020).
5.
G. Rodriguez-Nava, D. P.Trelles-Garcia, M. A. Yanez-Bello, C. W. Chung , V. P.
Trelles-Garcia, H. J. Friedman. Atorvastatin associated with decreased hazard for death
in COVID-19 patients admitted to an ICU: a retrospective cohort study. Crit Care. 24,
429 (2020).
6.
G. Nadkarni, A. Lala, E. Bagiella, H. L. Chang, P. R. Moreno, E. Pujadas, V. Arvind, S.
Bose, A. W. Charney, M. D. Chen, C. Cordon-Cardo, A. S. Dunn, M. E. Farkouh, B. S.
Glicksberg, A. Kia, R. Kohli-Seth, M. A. Levin, P. Timsina, S. Zhao, Z. A. Fayad and V.
Fuster. Anticoagulation, bleeding, mortality, and pathology in hospitalized patients with
COVID-19. J Am Coll Cardio.l 76, 1815-1826 (2020).
7.
M. Entrenas Castillo, L. M. Entrenas Costa, J. M. Vaquero Barrios, J. F. Alcala Diaz, J.
Lopez Miranda, R. Bouillon and J. M. Quesada Gomez. "Effect of calcifediol treatment
and best available therapy versus best available therapy on intensive care unit admission
and mortality among patients hospitalized for COVID-19: A pilot randomized clinical
study". J Steroid Biochem Mol Biol. 203, 105751 (2020).
8.
X. J. Zhang, J. J. Qin, X. Cheng, L. Shen, Y. C. Zhao, Y. Yuan, F. Lei, M. M. Chen, H.
Yang, L. Bai, X. Song, M. Xia, F. Zhou, J. Zhou J, Z. G. She, L. Zhu, X. Ma, Q. Xu, P.
Ye, G. Chen, L. Liu, W. Mao, Y. Yan, B. Xiao, Z. Lu, G. Peng, M. Liu, J. Yang, L.
Yang, C. Zhang, H Lu, X. Xia, D. Wang, X. Liao, X. Wei, B. H. Zhang, X. Zhang, J.
Yang, G. N. Zhao, P. Zhang, R. P. Liu, R. Loomba, Y. X. Ji, J. Xia, Y. Wang, J. Cai, H.
Li. Clinical and translational report in-hospital use of statins is associated with a reduced
risk of mortality among individuals with in-hospital use of statins is associated with a
reduced risk of mortality among individuals with COVID-19. Cell Metab. 32, 176-87
(2020).
9.
L. Jehi, X. Ji, A. Milinovich, S. Erzurum, B. Rubin, S. Gordon, J. Young, M. W. Kattan,
Individualizing risk prediction for positive coronavirus disease 2019 testing: results from
11,672 patients. Chest. 158, 1364-1375 (2020).
10.
Worldometer. Coronavirus Update Live. 2020;
https://www.worldometers.info/coronavirus/#countries.
11.
British Broadcasting Corporation. Covid: What are the lockdown rules across Europe.
2020. https://www.bbc.com/news/explainers-53640249.

12.

13.

14.
15.

16.
17.
18.
19.

20.
21.

22.

23.

24.

O. Hermine, X. Mariette, P. L. Tharaux, M. Resche-Rigon, R. Porcher, P. Ravaud. Effect
of tocilizumab vs usual care in adults hospitalized with COVID-19 and moderate or
severe pneumonia: a randomized clinical trial. JAMA Intern
Med.c10.1001/jamainternmed.2020.6820 (2020).
C. Salvarani, G. Dolci, M. Massari, D. F. Merlo, S. Cavuto, L. Savoldi, P. Bruzzi, F.
Boni, L. Braglia, C. Turra, P. F. Ballerini, R. Sciascia, L. Zammarchi, O. Para, P. G.
Scotton, W. O. Inojosa, V. Ravagnani, N. D. Salerno, P. P. Sainaghi, A. Brignone, M.
Codeluppi, E. Teopompi, M. Milesi, P. Bertomoro, N. Claudio, M. Salio, M. Falcone, G.
Cenderello, L. Donghi, V. Del Bono, P. L. Colombelli, A. Angheben, A. Passaro, G.
Secondo, R. Pascale, I. Piazza, N. Facciolongo, M. Costantinil. Effect of tocilizumab vs
standard care on clinical worsening in patients hospitalized with COVID-19 pneumonia:
a randomized clinical trial. JAMA Intern Med. 10.1001/jamainternmed.2020.6615 (2020).
H. Pan et al., https://www.medrxiv.org/content/10.1101/2020.10.15.20209817v1 (2020).
A. Agarwal, A. Mukherjee, G. Kumar, P. Chatterjee, T. Bhatnagar, P. Malhotra.
Convalescent plasma in the management of moderate covid-19 in adults in India: open
label phase II multicentre randomised controlled trial (PLACID Trial). BMJ. 371, m3939
(2020).
Lilly. Lilly Statement Regarding NIH’s ACTIV-3 Clinical Trial. 2020;
https://www.lilly.com/news/stories/statement-activ3-clinical-trial-nih-covid19.
I. Rosas et al., https://www.medrxiv.org/content/10.1101/2020.08.27.20183442v2 (2020).
World Health Organization. Corticosteroids for COVID-19. 2020.
https://www.who.int/publications/i/item/WHO-2019-nCoV-Corticosteroids-2020.1.
S. C. Atkinson, M. D. Audsley, K. G. Lieu, G. A. Marsh, D. R. Thomas, S. M. Heaton, J.
J. Paxman, K. M. Wagstaff, A. M. Buckle, G. W. Moseley, D. A. Jans and N. A. Borg.
Recognition by host nuclear transport proteins drives disorder-to-order transition in
Hendra virus V. Scientific Reports. 8, 358 (2018).
S. N. Y Yang, S. C. Atkinson, C. Wang, A. Lee, M. A. Bogoyevitch, N. A. Borg and D.
A. Jans. The broad spectrum antiviral ivermectin targets the host nuclear transport
importin α/β1 heterodimer. Antiviral Research. 177, 104760 (2020).
V. Götz, L. Magar, D. Dornfeld, S. Giese, A. Pohlmann, D. Höper, B.-W. Kong, D. A.
Jans, M. Beer, O. Haller and M. Schwemmle. Influenza A viruses escape from MxA
restriction at the expense of efficient nuclear vRNP import. Scientific Reports. 6, 23138
(2016).
C. Lv, W. Liu, B. Wang, R. Dang, L. Qiu, J. Ren, C. Yan, Z. Yang and X. Wang.
Ivermectin inhibits DNA polymerase UL42 of pseudorabies virus entrance into the
nucleus and proliferation of the virus in vitro and vivo. Antiviral Research. 177, 104760
(2020).
E. Mastrangelo, M. Pezzullo, T. De Burghgraeve, S. Kaptein, B. Pastorino, K. Dallmeier,
X. de Lamballerie, J. Neyts, A. M. Hanson, D. N. Frick, M. Bolognesi and M. Milani.
Ivermectin is a potent inhibitor of flavivirus replication specifically targeting NS3
helicase activity: new prospects for an old drug. Journal of Antimicrobial Chemotherapy.
67, 1884-1894 (2012).
M. Y. F. Tay, J. E. Fraser, W. K. K. Chan, N. J. Moreland, A. P. Rathore, C. Wang, S. G.
Vasudevan and D. A. Jans. Nuclear localization of dengue virus (DENV) 1–4 nonstructural protein 5; protection against all 4 DENV serotypes by the inhibitor Ivermectin.
Antiviral Research. 99, 301-306 (2013).

25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

F. S. Varghese, P. Kaukinen, S. Gläsker, M. Bespalov, L. Hanski, K. Wennerberg, B. M.
Kümmerer and T. Ahola. Discovery of berberine, abamectin and ivermectin as antivirals
against chikungunya and other alphaviruses. Antiviral Research. 126, 117-124 (2016).
K. M. Wagstaff, H. Sivakumaran, S. M. Heaton, D. Harrich, D. A. Jans. Ivermectin is a
specific inhibitor of importin α/β-mediated nuclear import able to inhibit replication of
HIV-1 and dengue virus. Biochemical Journal. 443, 851-856 (2012).
C. R. King, T. M. Tessier, M. J. Dodge, J. B. Weinberg, J. S. Mymryk, Inhibition of
Human Adenovirus Replication by the Importin α/β1 Nuclear Import Inhibitor
Ivermectin. Journal of Virology. 94, e00710-20 (2020).
L. Caly, J. D. Druce, M. G. Catton, D. A. Jans, K. M. Wagstaff, The FDA-approved drug
ivermectin inhibits the replication of SARS-CoV-2 in vitro. Antiviral Res. 178, 104787
(2020).
X. Zhang et al., Inhibitory effects of ivermectin on nitric oxide and prostaglandin E2
production in LPS-stimulated RAW 264.7 macrophages. Int Immunopharmacol. 9, 354359 (2009).
X. Ci et al., Avermectin exerts anti-inflammatory effect by downregulating the nuclear
transcription factor kappa-B and mitogen-activated protein kinase activation pathway.
Fundam Clin Pharmacol. 23, 449-455 (2009).
X. Zhang, Y. Song, X. Ci, N. An, Y. Ju, H. Li, X. Wang, C. Han, J. Cui and X. Deng.
Ivermectin inhibits LPS-induced production of inflammatory cytokines and improves
LPS-induced survival in mice. Inflamm Res. 57, 524-529 (2008).
A. P. Arévalo et al., https://www.biorxiv.org/content/10.1101/2020.11.02.363242v1
(2020).
G. D. de Melo et al., https://www.biorxiv.org/content/10.1101/2020.11.21.392639v1
(2020).
Carvallo H. https://clinicaltrials.gov/ct2/show/NCT04425850 (2020).
Shouman W. https://clinicaltrials.gov/ct2/show/NCT04422561 (2020).
P. Behera et al., https://www.medrxiv.org/content/10.1101/2020.10.29.20222661v1.full
(2020).
Robin RC, Alam RF, Saber S, Bhiuyan E, Murshed R, Alam MT. A case series of 100
COVID-19 positive patients treated with combination of ivermectin and doxycycline.
Journal of Bangladesh College of Physicians and Surgeons. 38, Supp 10-15 (2020).
Carvallo HE et al., https://www.medrxiv.org/content/10.1101/2020.09.10.20191619v1
(2020).
Mahmud R. https://clinicaltrials.gov/ct2/show/NCT04523831 (2020).
M. S. I. Khan, C. R. Debnath, P. N. Nath, M. A. Mahtab, H. Nabeka, S. Matsuda and S.
M. F. Akbar. Ivermectin treatment may improve the prognosis of patients with COVID19. Archivos de Bronconeumología. 10.1016/j.arbres.2020.08.007 (2020).
F. I. Gorial et al., https://www.medrxiv.org/content/10.1101/2020.07.07.20145979v1
(2020).
J. Morgenstern et al.,
https://www.medrxiv.org/content/10.1101/2020.10.29.20222505v1.full (2020).
J. C. Rajter, M. S. Sherman, N. Fatteh, F. Vogel, J. Sacks, J. J. Rajter. Use of ivermectin
is associated with lower mortality in hospitalized patients with COVID-19 (ICON study).
Chest. 10.1016/j.chest.2020.10.009 (2020).

44.
45.
46.
47.
48.
49.
50.
52.
52.

53.
54.
55.
56.
57.
58.

59.
60.
61.
62.
63.

V. Spoorthi, S. Surapeneni. Utility of ivermectin and doxycycline combination for the
treatment of SARS-CoV2. International Archives of Integrated Medicine. 10, 177-182
(2020).
Hashim HA et al., https://www.medrxiv.org/content/10.1101/2020.10.26.20219345v1
(2020).
J. J. Chamie. https://www.researchgate.net/publication/344469305 (2020).
A Connel. An old drug tackles new tricks: ivermectin treatment in three brazilain towns.
TrialSiteNews.com. https://www.trialsitenews.com/an-old-drug-tackles-new-tricksivermectin-treatment-in-three-brazilian-towns/ (2020).
J. J. Chamie. COVID-19 en Paraguay - departamentos mas afectados. twitter.com.
https://twitter.com/jjchamie/status/1322014560551841794/photo/1 (2020).
L.H. Kircik, J. Q. Del Rosso, A. M. Layton, J. Schauber . Over 25 years of clinical
experience with ivermectin: an overview of safety for an increasing number of
indications. J Drugs Dermatol. 15, 325-332 (2016).
World Health Organization. Model list of essential medicines - 21st list.
https://www.who.int/publications/i/item/WHOMVPEMPIAU2019.06 (2019).
S. Lehrer, P. H. Rheinstein. Ivermectin docks to the SARS-CoV-2 spike receptor-binding
domain attached to ACE2. In Vivo. 34, 3023-3026 (2020).
P. S. Sen Gupta, S. Biswal, S. K. Panda, A. K. Ray, M. K. Rana. Binding mechanism and
structural insights into the identified protein target of COVID-19 and importin-alpha with
in-vitro effective drug ivermectin. J Biomol Struct Dyn. October 28,
https://doi.org/10.1080/07391102.2020.1839564 (2020).
A Swargiary., https://www.researchsquare.com/article/rs-73308/v1 (2020).
A. Elgazzar et al., https://www.researchsquare.com/article/rs-100956/v2 (2020).
H. Carvallo. https://clinicaltrials.gov/ct2/show/NCT04425850 (2020).
C. S. Podder, N. Chowdhury, M. I. Sina, W. Haque. Outcome of ivermetin treated mild to
moderate COVID-19 cases: a single centre, open label, randomized controlled study.
IMC J Med Sci. 14, 002 (2020).
A. T. M. M. Chowdhury et al., https://assets.researchsquare.com/files/rs38896/v1/3ee350c3-9d3f-4253-85f9-1f17f3af9551.pdf (2020).
T. M. Fredeking, J. E. Zavala-Castro, P. Gonzalez-Martinez, W. Moguel-Rodriguez, E.
C. Sanchez, M. J. Foster, F. A. Diaz-Quijano. Dengue patients treated with doxycyclline
showed lower mortality associated to a reduction in IL-6 and TNF levels. Recent Pat
Anti-Infective Drug Discov. 10, 51-58 (2015).
J. Z. Castro, T. Fredeking. Doxycycline modify the cytokine storm in patients with
dengue and dengue hemorrhagic fever. International Journal of Infectious Diseases. 14,
Supp1 E44 (2010)
E. Bosseboeuf, M. Aubry, T. Nhan, J. J. de Pina, J. M. Rolain, D. Raoult and D. Musso
Azithromycin inhibits the replication of zika virus. Journal of Antivirals &
Antiretrovirals. 10, DOI: 10.4172/1948-5964.1000173 (2018).
J. Y. Min, Y. J. Jang. Macrolide therapy in respiratory viral infections. Mediators
Inflamm. 2012, 649570 (2012)
H. E. Carvallo et al., https://www.medrxiv.org/content/10.1101/2020.09.10.20191619v1
(2020).
M. S. Niaee et al., https://www.researchsquare.com/article/rs-109670/v1 (2020).

64.

65.
66.
67.
68.
69.
70.

71.
72.
73.
74.
75.
76.
77.
78.
79.
80.

U. Ueyama, H. T. Kuno, H. Takagi, P. Krishnamoorthy, Y. Vengrenyuk, S. K. Sharma,
A. S. Kini and S. Lerakis. Gender difference is associated with severity of coronavirus
disease 2019 infection: an insight from a meta-analysis. Crit Care Explor. 2, e0148
(2020).
J. M. Jin, P. Bai, W. He, F. Wu, X. F. Liu, D. M. Han, S. Liu and J.K. Yang. Gender
differences in patients with COVID-19: focus on severity and mortality. Front Public
Health. 8, 152 (2020).
C. Gebhard, V. Regitz-Zagrosek, H. K. Neuhauser, R. Morgan, S. L. Klein. Impact of sex
and gender on COVID-19 outcomes in Europe. Biol Sex Differ. 11, 29 (2020).
A. Portmann-Baracco, M. Bryce-Alberti, R. A. Accinelli. Antiviral and antiinflammatory properties of ivermectin and its potential use in Covid-19. Arch
Broncopneumol. July 7, doi: 10.1016/j.arbres.2020.06.011 (2020)
P. Soto-Becerra et al., https://www.medrxiv.org/content/10.1101/2020.10.06.20208066v3
(2020).
R. A. P. M. Perera., https://www.medrxiv.org/content/10.1101/2020.07.08.20148783v1
(2020).
B. E. Young, S. W. X. Ong, L. F. P. Ng, D. E. Anderson, W. N. Chia, P. Y. Chia, L. W.
Ang, T. M. Mak, S. Kalimuddin, L. Y. A. Chai, S. Pada, S. Y. Tan, L. Sun, P.
Parthasarathy, S. W. Fong, Y. H. Chan, C. W. Tan, B. Lee, O. Rotzschke, Y. Ding, P.
Tambyah, J. G. H. Low, L. Cui, T. Barkham, R. T. P. Lin, Y. S. Leo, L. Renia, L. F.
Wang, D. C. Lye. Viral dynamics and immune correlates of COVID-19 disease severity.
Clin Infect Dis. August 28, https://doi.org/10.1093/cid/ciaa1280 (2020).
S. B. Polak, I. C. Van Gool, D. Cohen, J. H. von der Thusen, J. van Paassen . A
systematic review of pathological findings in COVID-19: a pathophysiological timeline
and possible mechanisms of disease progression. Mod Pathol. 33, 2128-2138 (2020).
Y. Li, M. Chen, H. Cao, Y. Zhu, J. Zheng, H. Zhou. Extraordinary GU-rich single-strand
RNA identified from SARS coronavirus contributes an excessive innate immune
response. Microbes Infect. 15, 88-95 (2013).
TrialSiteNews. How Peru Uses Ivermectin. https://www.trialsitenews.com/trialsite-newsoriginal-documentary-in-peru-about-ivermectin-and-covid-19/ (2020).
La Nacion. Governor of Alto Parana: “There is no more COVID-19 here”.
https://www.lanacion.com.py/politica/2020/10/15/gobernador-de-alto-parana-aca-ya-nohay-mas-covid-19/ (2020).
Ministerio de Salud Publica Y Bienestar Social. Reports - COVID19.
https://www.mspbs.gov.py/reporte-covid19.html (2020).
J. J. Chamie. COVID-19 en Paraguay - Departamentos Mas Afectados. twitter.com.
https://twitter.com/jjchamie/status/1322014560551841794/photo/1 (2020).
R. Rubin. As Their Numbers Grow, COVID-19 “Long Haulers” Stump Experts. JAMA.
324,1381-1383 (2020).
F. Callard, E. Perego. How and why patients made Long Covid. Social Science &
Medicine. 10.1016/j.socscimed.2020.113426 (2020).
Siegelman JN. Reflections of a COVID-19 Long Hauler. JAMA.
10.1001/jama.2020.22130 (2020).
G Aguirre-Chang et al., https://www.researchgate.net/publication/344318845 (2020).

81.
82.
83.

84.
85.

86.

87.

88.

E. Tambo, E. I. Khater, J. H. Chen, R. Bergquist, X. N. Zhou. Nobel prize for the
artemisinin and ivermectin discoveries: a great boost towards elimination of the global
infectious diseases of poverty. Inf Dis Poverty. 4, 58 (2015).
J. Gardon, N. Gardon-Wendel, N. Demanga, J. Kamgno, J. P. Chippaux, M. Boussinesq.
Serious reactions after mass treatment of onchocerciasis with ivermectin in an area
endemic for Loa loa infection. The Lancet. 350,18-22 (1997).
C. Guzzo, C. Furtek, A. Porras, C. Chen, R. Tipping, C. Clineschmidt, D. Sciberras, J.
Hsieh, K. Lasseter. Safety, tolerability, and pharmacokinetics of escalating high doses of
ivermectin in healthy adult subjects. Journal of clinical pharmacology. 42,1122-1133
(2002).
A. Anglemyer, H. T. Horvath, L. Bero. Healthcare outcomes assessed with observational
study designs compared with those assessed in randomized trials. Cochrane Database
Syst Rev. 4, MR000034 (2014).
I. J. Dahabreh, C. Radley, J. K. Sheldrick, M. C. Paulus, V. Vasileia, H. Jafri, J. A.
Rassen, T. A. Trikalinos, G. D. Kitsios. Do observational studies using propensity score
methods agree with randomized trials? A systematic comparison of studies on acute
coronary syndromes. European Heart Journal. 33, 1893-1901 (2012).
G. D. Kitsios , I.J. Dahabreh, S. Callahan, J. K. Paulus, A. C. Campagna, J. M. Dargin.
Can we trust observational studies using propensity scores in the critical care literature?
A systematic comparison with randomized clinical trials. Crit Care Med. 43, 1870-1879
(2015).
G. Lonjon, I. Boutron, L. Trinquart, N. Ahmad, F. Aim, R. Nizard, and P. Ravaud.
Comparison of treatment effect estimates from prospective nonrandomized studies with
propensity score analysis and randomized controlled trials of surgical procedures. Ann
Surg. 259,18-25 (2014).
Bernigaud, D. Guillemot, A. Ahmed-Belkacem, L. Grimaldi-Bensouda, A. Lespine, F.
Berry, L. Softic, C. Chenost, G. Do-Pham, B. Giraudeau, S. Fourati, O. Chosidow.
Bénéfice de l’ivermectine : de la gale à la COVID-19, un exemple de sérendipité.
Annales de Dermatologie et de Vénéréologie. 147, Issue 12, Supplement, Page A194
(2020).

