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Abstract
At the beginning of COVID-19 pandemic, due to the lack of guidance from evidence-based medicine on how 
to treat the infected patients, the medical class faced significant difficulties, not only with the unknown 
infection but also with the great number of cases. This led to a great number of hospitalizations and deaths. 
It would have been necessary to try drugs already available on the market, which might be effective against 
SARS-CoV-2. This is a short review of studies in the scientific literature dealing with the use of 
indomethacin as an antiviral drug against SARS-CoVs. We revised studies taken from the scientific literature 
in PubMed, Science Direct, Scopus, ResearchGate, Google Scholar etc., describing the effects of indomethacin 
as an antiviral drug against SARS-CoVs. To search for studies, we used the keywords: SARS-CoV, off-label 
drug, pandemic emergence, repurposed drug, Absence of EBM, Antiviral, Indomethacin, and Mechanisms. 
Among the studies reviewed, there is an interesting experimental study, published in 2006 by an Italian 
group, which considered the problem at the time of the previous SARS-CoV epidemic, that clearly 
demonstrated an antiviral effect of indomethacin, both in vitro and in vivo, against SARS-CoV. Two other 
studies, both clinical, one retrospective observational, and the other a prospective randomized trial 
comparing indomethacin with paracetamol, also showed good effects of indomethacin in the treatment of 
patients with COVID-19. On the basis of these notices, we wonder why, in such an emergency situation, 
indomethacin was not taken into consideration and was not tried in the treatment of COVID-19.
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Introduction
As everyone knows, since 1992, medical management has shifted from a medicine that relied primarily on 
the physician’s individual clinical experience and sources deemed reliable to an evidence-based medicine 
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(EBM), that is, a clinical approach that integrates the best available scientific evidence with the patient’s 
clinical experience and values to make therapeutic decisions [1]. This shift has clearly made medicine safer 
and more effective because EBM enables informed, more effective, and safer decisions, encourages 
physicians to actively seek the latest and most relevant information, and ensures that treatment is tailored 
to the patient’s specific needs [2–4].

However, a conventional and rigid EBM approach, based only on large randomized clinical trials 
(RCTs), is not always applicable to every disease and to every patient. The question is: What happens if 
we’re faced with a new disease that lacks the available scientific evidence? Some doctors run into 
difficulties because they have grown accustomed to relying on RCTs for many years. A clear example of this 
was the therapeutic management of the SARS-CoV-2 pandemic, COVID-19. Indeed, it is now clear to 
everyone that, particularly during the first year of the pandemic, physicians ran into significant difficulties 
and there were numerous hospitalizations and deaths [5]. Some literature suggests that in the absence of 
clear indications from EBM, for a condition as serious as in a pandemic from a little-known virus, and while 
waiting for clear evidence from RCTs, we could try to use off-label drugs, among those already in use for 
other indications and that have a rationale for the use in the treatment of current pandemic [6, 7]. 
Unfortunately, in a pandemic state, there were specific regulatory, scientific, and clinical decision-making 
hurdles that hindered this initiative, and only later did some studies, using specific methods (for example, in 
silico and computational modeling), attempt to identify potential drugs to be repurposed against SARS-CoV-
2 [4, 8–10]. In this article, we analyze the chance of using this method to identify a drug that could have 
been rapidly studied using the EBM methods, to confirm the possibility of its use as an early home 
treatment of COVID-19. Among the different well-known drugs, we chose indomethacin, an anti-
inflammatory drug that has been used for many years and has also shown antiviral activity against various 
viruses.

Methods
On this basis and for the in-depth knowledge of indomethacin acquired over the years through its frequent 
use to treat serious diseases such as myocarditis and pericarditis, we have revised the scientific literature 
which supports the off-label use of this well-known drug, used since 1960 as an anti-inflammatory drug, but 
that also has showed in vitro and in vivo (in dogs) antiviral activity against SARS-CoVs [11]. To write this 
review article, we also relied on our direct experience gained during the COVID-19 pandemic as members 
of the COVID-19 home therapy Facebook group (https://terapiadomiciliarecovid19.it/, now Foundation 
TDC19 ETS), directly treating hundreds of patients at home via telemedicine. This experience has also 
influenced, to some extent, the selection and interpretation of the reviewed studies. Indeed, at the time, that 
home therapy group also believed that anti-inflammatory drugs could play a role even in the early 
treatment of SARS-CoV-2 infection. We also reviewed the literature on the topic, available in some of the 
most popular search engines, such as PubMed, Science Direct, Scopus, Google Scholar, ResearchGate, etc., 
using the keywords: SARS-CoV, off-label drug, pandemic emergence, repurposed drug, absence of EBM, 
antiviral, indomethacin, and mechanisms. There is not much literature on this topic, given the particularity 
of treating COVID-19 with indomethacin, so in addition to reviewing mainly studies published in English in 
impacted, peer-reviewed journals, some impressions published online, not subjected to peer review, were 
also reported. The three authors examined the articles separately, and then they discussed each article 
while writing the manuscript.

Results
Experimental in vitro and animal evidence

Following the previous SARS-CoV epidemic, a group of Italian virologists published a study clearly 
demonstrating indomethacin’s antiviral efficacy against SARS-CoV-1, both in vitro and in vivo in animals 
(dogs) [11]. In this study, SARS-CoV-1 was cultured in monkey Vero cells and A459 lung epithelial cells, 
while canine coronavirus (CCoV) was cultured in dog A72 cells. Antiviral activity was analyzed by 
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determining the median infectious dose of the cell culture (50% tissue culture infectious dose-TICD50), 
viral RNA synthesis by Northern blot analysis and real-time polymerase chain reaction (RT-PCR), and 
analysis of viral protein synthesis by sodium dodecyl sulphate-polyacrylamide gel electrophoresis 
(SDSPAGE) after 35S-methionine labeling. In vivo antiviral efficacy was determined by evaluating virus 
titers in dogs infected with CCoV treated orally with a dose of indomethacin of 1 mg/kg body weight. 
Indomethacin does not affect coronavirus binding or entry into host cells, but it acts by blocking viral RNA 
synthesis at cytoprotective doses. This effect is independent of cyclooxygenase (COX) inhibition. The 
antiviral activity of indomethacin was very potent (> 1,000-fold reduction in virus yield) and confirmed in 
vivo in CCoV-infected dogs [11]. The study design was very scientifically sound; however, these 
experimental results should be confirmed as clinical efficacy in large clinical RCTs in humans. The genomic 
sequence of SARS-CoV-1 is highly homologous to that of SARS-CoV-2, and both viruses use the same type of 
ACE2 receptor to enter the cells of the infected organism. Furthermore, the immune system responds to 
these viruses in very similar ways [12]. Furthermore, in a 2020 preprint, Xu et al. [13] showed that 
indomethacin also possesses direct and potent antiviral activity against SARS-CoV-2, both in vitro and in 
vivo.

Non-peer-reviewed clinical report

Some doctors around the world, based on scientific literature reporting antiviral action of indomethacin 
against SARS-CoVs, began treating COVID-19 with this drug. The first report of clinical use of indomethacin 
for the treatment of COVID-19 was published online in May 2020 by Clark C. Unfortunately, it has many 
limitations, because it was not a peer-reviewed publication, but only the report of the experience of three 
doctors who treated about 60 COVID-19 patients, apparently with good results (Table 1). Dr. Jonathan 
Leibowitz, a primary care physician in Brooklyn, New York, came up with the idea of using indomethacin 
after his colleague, Dr. Robert Rothstein, pointed him to a 2006 study [11] demonstrating the drug’s 
effectiveness against human SARS-CoVs and CCoV. So, when Dr. Aline Benjamin, also a primary care 
physician in Brooklyn, was suffering from COVID-19, he suggested her to take indomethacin. She recalls, “I 
had muscle aches, a terrible cough, I couldn’t say three words without coughing”. After taking the first doses 
of indomethacin, and by the next morning, her cough was “a million times better”. Based on her positive 
experience, she began prescribing indomethacin to patients with COVID-19 symptoms [14].

Table 1. List of clinical studies using indomethacin for COVID-19.

Studies Design Sample 
size

Comparator Outcomes Limitations

Clark C.
2020 [14]

Open 60 No one Cough Not peer 
review

Rajah R.

2020 [15]

Prospective 17 No one Number of recovered patients Not 
randomized

Fazio S.

2021 [28]

Observational 
retrospective

85 No one Symptom duration Not 
randomized

Krymchantowski 
A.V.

2022 [16]

Observational 
retrospective

37 No one Headache Not 
randomized

Ravichandran R.

2022 [29]

Open-label RCT 103 vs 
107

Paracetamol Patients requesting retrospective 
support

Open label

RCT: randomized controlled trial. The study by Fazio et al. [28] used indomethacin in the context of a therapeutic regimen with 
other substances.

Non-randomized prospective evidence

In a nephrology department in India, 17 symptomatic patients who tested positive for SARS-CoV-2 were 
treated with indomethacin. All patients were administered indomethacin at a dose of 25 mg twice daily. In 
14 patients, fever, cough, and musculoskeletal pain resolved after the first two doses. One patient required 
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an increase in the dose to 75 mg daily. Two patients developed hypoxemia and required intravenous 
methylprednisolone. All patients had significant comorbidities (Table 1) [15].

Observational, retrospective evidence

One observational, retrospective study used indomethacin in 37 patients with COVID-19 presenting with 
refractoriness headache to the usual symptomatic medications. All of these patients except one reported 
greater than 50% headache relief since the third day of treatment (Table 1) [16].

In December 2021, our group published the results of a retrospective observational study of the 
outcomes and hospitalization rates of Italian patients with a confirmed diagnosis of COVID-19 and treated 
remotely at home within 3 days or 3 days after the onset of symptoms with a combination of drugs, the 
main one being indomethacin, due to its known antiviral activity (Table 1). We were able to analyze 
complete data for 158 patients. Treatment consisted of indomethacin 75 mg daily for patients up to 70 kg, 
100 mg daily for patients over 70 kg, cardioaspirin 100 mg daily, 200 mg daily of both hesperidin and 
quercetin, and one 20 mg tablet daily of omeprazole. This association treatment was studied to potentiate 
the action of indomethacin while reducing its adverse effects. In fact, hesperidin and quercetin reinforced 
the antiviral and anti-inflammatory actions of indomethacin, protecting the organism from the damage 
caused by reactive oxygen species (ROS), cardioaspirin enhanced the anti-platelet effect already present in 
indomethacin, reducing the possibility of thromboembolic phenomena, and omeprazole protected the 
gastroduodenal mucosa from the possible adverse effects of indomethacin at the gastrointestinal level [17–
25]. Furthermore, it has been demonstrated in murine models that quercetin administration protects the 
gastrointestinal mucosa of rats treated with indomethacin, preventing the expression of adhesion 
molecules, the production of IL-8, and the increase of myeloperoxidase [26] and barrier dysfunction [27].

Of the 158 patients enrolled, 85 began treatment within 3 days of symptom onset (group 1), while 73 
patients began treatment after the third day of symptom onset (group 2). The two groups were comparable 
for associated comorbidities, co-therapies and baseline risk. The distinction into 2 groups was made based 
on the previous impression that patients who began treatment earlier had better outcomes, and the idea 
that indomethacin, intended as an antiviral, should be administered as soon as possible. Treatment was 
initiated in group 1 on average 2.05 ± 0.68 days after the onset of symptoms, and in group 2, 5.85 ± 
1.36 days after the onset of symptoms. Following treatment, symptoms resolved in a median of 6 days in 
group 1, while in group 2, they persisted for a median of 13 days. No patient in group 1 required 
hospitalization, while 14 patients in group 2 required hospitalization, two of whom died. Furthermore, a 
chest X-ray and blood tests were performed a median of 24 and 35 days after the first positive swab in 
groups 1 and 2, respectively. Only 1 patient in group 1 showed signs of interstitial lung disease, and 2 
patients had an abnormally elevated D-dimer level, which returned to normal within 3 weeks. In contrast, 
in group 2, 42% of patients showed signs of interstitial lung disease, and over 30% of patients had elevated 
D-dimer levels. Early treatment with the therapeutic scheme containing indomethacin also appeared to 
produce a lower average mortality than that reported in Italy in the same period (2020–2021) in patients 
treated with the suggested standard treatments. However, to be certain of this, it would have been 
necessary to carry out a direct comparison study which, unfortunately, was not possible. It is possible that 
the results of this treatment regimen are not attributable to indomethacin alone. It is more likely that the 
combination of substances determined its good effects, although it is plausible that indomethacin may have 
played a decisive role. This observational retrospective study should have been confirmed by a prospective, 
randomized controlled trial, but unfortunately this was not possible in that particular period. However, 
with all the limitations of its design, our study showed that a therapeutic intervention with a combination of 
drugs, including indomethacin, resulted in a significantly better prognosis when the therapeutic 
intervention was performed within the first 3 days. The risk of an unfavorable outcome increased fourfold 
for each day of delay [28] This study has many limitations: the first is that it is only observational, the 
second is its small sample size, the third is the existence of comorbidities and other confounding factors. 
Moreover, the complex therapeutic scheme does not allow for full understanding of whether the results 
were due to indomethacin, the interference of the therapy they had undergone before coming to our 
observation, and those of natural disease variability, reassurance, and placebo effects.
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Prospective, randomized evidence

Subsequently, in April 2022, an open-label, randomized trial compared indomethacin with paracetamol in 
210 patients hospitalized for mild-to-moderate COVID-19 (Table 1). Of these, 103 patients were 
randomized to treatment with indomethacin 75 mg daily (150 if BMI > 30) in addition to standard hospital 
care, and the remaining 107 patients were randomized to treatment with paracetamol 650 mg four times 
daily. The study results clearly demonstrated that treatment with indomethacin was associated with 
significant symptomatic benefits and improved oxygen saturation levels. In fact, 20 of 107 patients (18.7%) 
in the paracetamol arm desaturated and required respiratory support, compared to no patients in the 
indomethacin group. Furthermore, the median number of days to become afebrile was three days in the 
indomethacin group, while in the paracetamol group it was seven days. The median number of days to 
resolution of cough and myalgia was four days and seven days in the indomethacin and paracetamol 
groups, respectively. The results of this study demonstrate the superiority of indomethacin over 
paracetamol against the worsening of COVID-19 towards desaturation due, in general, to interstitial 
pneumonia or pulmonary thromboembolism [29]. This open label trial of indomethacin vs paracetamol 
provides the strongest human evidence to date. However, we acknowledge the design limits of this RCT. 
The small sample size, the lack of blinding, unclear selection bias, and the choice of a poor comparator may 
affect the outcome interpretation.

A meta-analysis, albeit only published online

A real-time meta-analysis of four studies, published online, reports very interesting results, though not 
definitive; this is probably due to an insufficient number of cases in the studies. This meta-analysis reports 
that two studies, although both from the same team, reported better outcomes in patients treated with 
indomethacin. The meta-analysis, conducted using the most serious outcomes reported, shows a 74% lower 
risk, although this value did not reach statistical significance, probably due to the small sample size of the 
studies. Currently, the data are limited, with only 605 patients in the various trials, and the studies come 
from only three different groups [30]. Many other experimental studies on the antiviral efficacy of 
indomethacin against coronaviruses have been published subsequently, confirming the potential efficacy of 
this drug against SARS-CoVs [31–37].

It must be acknowledged that the limitations of the early, non-peer-reviewed clinical experiences and 
the small, open-label randomized trial can explain why the above data failed to catalyze larger-scale 
research. The cited meta-analysis, mentioning a 74% risk reduction that lacked statistical significance, 
encapsulates the frustrating yet inconclusive state of evidence, which explains a residual clinical hesitation.

State-of-the-art evidence

Although we do not have a large prospective randomized controlled trial that demonstrates the efficacy of 
indomethacin in the treatment of COVID-19, we have some evidence:

1. Indomethacin has clearly shown in experiments in vitro and in animals a strong antiviral action 
against different viruses, in particular against SARS-CoVs [11];

2. A retrospective, observational study shows that a therapeutic regimen containing indomethacin, 
initiated within the first 3 days of symptom onset in patients with confirmed COVID-19, resulted in a clear 
improvement in prognosis compared to the same treatment initiated later. The two groups had comparable 
comorbidities and therapies for concomitant diseases [28];

3. An open label, randomized controlled trial demonstrates that, in patients with COVID-19 with mild-
to-moderate disease, treatment with indomethacin significantly reduced the number of patients who 
desaturate and required respiratory support versus a comparable group treated with paracetamol [29].
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Discussion
The main shortcomings during SARS-CoV-2 pandemic in Italy

At the beginning of the COVID-19 pandemic, although being in extreme therapeutic difficulties with this 
new disease, unfortunately, no attempt was made to identify drugs already on the market that could be 
repurposed for the treatment of COVID-19, nor was a dialogue encouraged among scientists with different 
opinions and knowledge. The suggestions for managing COVID-19 in Italy were rather lacking and useless, 
if not harmful in some cases. In fact, it was recommended to wait and watch, and symptomatic treatment 
with paracetamol (acetaminophen) or non-steroidal anti-inflammatory drugs (NSAIDs), unless blood 
oxygen saturation, measured by pulse oximetry, dropped below 92% or complications requiring 
hospitalization arose [38] (Figure 1), discouraging other types of therapeutic initiatives.

Figure 1. Strategies for COVID-19 treatment. (A) Government suggestions, (B) active early treatment described in the text. At 
the beginning of COVID-19 pandemic, the Italian Government suggestions were to consider patients with O2 saturation > 92% 
as they were at “low risk”, even if they had temperature > 38°C. Guidelines of “telemonitoring” were principally to wait for 72 
hours, watching the patient, measuring temperature and O2 saturation by a finger pulse oximeter, and the symptomatic use of 
paracetamol or NSAIDs. In the case of O2 desaturation < 92% or worsening or appearance of complications, hospitalization of 
the patient. NSAIDs: non-steroidal anti-inflammatory drugs.

The interaction between patients and primary care physicians was rather lacking, resulting in an 
excessive number of hospitalizations. The Emergency Departments were overwhelmed with people in 
critical conditions and there were not enough resources to attend to everyone, leading to an excessive 
number of deaths. However, some doctors, organized in interacting groups, began to use under their own 
responsibility some well-known drugs, presumably useful in controlling the disease, based on the known 
mechanism of action of the drug on viral pathology. Among these drugs, some doctors chose indomethacin.

The case of indomethacin

Indomethacin is a very inexpensive and well-known drug. It is an inhibitor of the enzymes COX-1 and 2, 
with a powerful anti-inflammatory effect. It has been on the market for over 60 years and is primarily used 
to reduce inflammation in the joints and muscles [39]. It has been used and is in the guidelines for 
treatment of some forms of pericarditis [40]. Like other NSAIDs, Indomethacin can cause serious side 
effects, particularly with prolonged use, affecting the gastrointestinal tract, kidneys, cardiovascular system, 
and brain. These safety concerns likely contributed to the disinclination to a wide adoption of 
indomethacin, especially for home use. However, these adverse effects are infrequent in the short term 
(treatment of COVID-19 with indomethacin lasts on average a week), gastric protection can be used during 
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treatment, and it should be used with caution in patients with comorbidities affecting the listed organs [41]. 
Indomethacin, along with ibuprofen, is effective for treating patent ductus arteriosus (PDA) in infants with 
respiratory distress syndrome [42]. Rectal indomethacin is effective in treating endoscopic retrograde 
cholangiography (ERCP) induced pancreatitis [43]. Indomethacin also inhibits platelet aggregation by 
blocking COX-1 enzyme. By inhibiting COX-1, indomethacin reduces the production of thromboxane A2, 
thus decreasing platelet aggregability [44]. Finally, more interesting and important regarding the topic we 
are dealing with, indomethacin has been shown to have a powerful antiviral action against some viruses 
[45–47] also in humans [38, 48–50] and, in particular, against SARS-CoVs [7, 48, 50–55]. Its antiviral 
activity is independent of its COX inhibitory action. It selectively activates protein kinase R (PKR), which, in 
turn, induces rapid phosphorylation of eukaryotic initiation factor-2α (eIF2α), inhibiting viral replication 
[56, 57] (Figure 2). However, the human relevance of this mechanism remains indirect. Therefore, the link 
between antiviral signaling and potential clinical outcomes needs restraint.

Based on the data from the literature and the spread of the disease, we believe that a large trial with a 
prospective, randomized, controlled design should have been done to verify whether the early 
administration of indomethacin had real efficacy in humans to treat COVID-19, instead of the applied “wait 
and watch” strategy. Unfortunately, despite our and some physicians’ requests, this was not done. Probably, 
due to the pandemic situation in Italy and in the whole world, it was very arduous to organize a high-quality 
RCT, and/or there were regulatory obstacles, perhaps even due to the need to develop effective vaccines 
that could be approved conditionally by the various health agencies due to the emergency. There was a 
competitive landscape of pandemic research, with most of the available energy and funds directed towards 
research into vaccines and new (expensive) antivirals. This, unfortunately, may have de facto sidelined 
repurposing candidates like indomethacin, lacking strong commercial advocacy. Therefore, for a rapid 
response, we should have rationally attempted to use off-label drugs already available that might have had 
some effect on this disease, without causing damage to health [66].

Anti-inflammatory drugs were not considered for this purpose at the beginning because such drugs 
(corticosteroids or NSAIDs) could interfere with the immune response to the virus, excessively attenuating 
it [67]. These types of drugs would have been considered only in the second phase of the disease, to 
attenuate an excessive inflammatory response. The use of anticoagulant or antiplatelet drugs was also 
considered too late, namely when, after the first autopsies, initially discouraged, it was discovered that the 
disease was complicated by numerous thromboembolic events, primarily in the pulmonary circulation [68]. 
This could explain the finding of particularly high D-dimer levels in patients with a more severe course of 
the disease.

Conclusions
To best address the COVID-19 pandemic in the absence of EBM guidelines, there should have been greater 
dialogue between Healthcare Institutions and physicians working in the field, including those working 
remotely, who had gained experience treating COVID patients at home. COVID-19 was treated as a disease 
requiring hospital-based treatment only when patients’ conditions worsened. This led to severe overload of 
hospital departments, resulting in serious disfunctions, enormous health care costs, and an excessive 
number of deaths. Based on what is reported here, we believe that it would still be useful to conduct a large 
RCT to verify the anti-COVID-19 efficacy of indomethacin in humans, with a non-inferiority design 
compared to other more expensive antivirals for COVID-19 already on the market. From what happened 
during the SARS-CoV-2 pandemic, we must draw a key lesson for future pandemics: the need for a pre-
established, agile framework to prioritize and rapidly test repurposed drug candidates with strong 
mechanistic rationale, even amid the drive for novel therapies. The case of indomethacin should be used as 
a paradigm for improving future preparedness.



Explor Med. 2026;7:1001392 | https://doi.org/10.37349/emed.2026.1001392 Page 8

Figure 2. Action mechanisms of Indomethacin in COVID-19 therapy. (A) Since the predominant pharmacological activity is 
the inhibition of COX-2 overexpression, this drug represents a treatment option for the control of the symptoms of excess 
inflammation and cytokine storm [58]. (B) Indomethacin blocks the pro-apoptotic protein “BAD”, which in turn is linked to the 
synthesis of the cytokines IL-6, IL-8, IL-23, and to the activation of MAPK8 and MAPK10, which are key mediators of 
inflammation, vasoconstriction, and thrombosis [59]. Furthermore, the RAS system, deranged in viral infection due to excess 
angiotensin II and a defect in ACE2, leads to an increase in bradykinin [60–64], which is counteracted by indomethacin [62, 63]. 
(C) Indomethacin activates double-stranded RNA (dsRNA)-dependent protein kinase R [45], causing rapid phosphorylation of 
the alpha subunit of eukaryotic initiation factor 2 and blocking viral replication. (D) A molecular docking study suggested that 
indomethacin is a potential antagonist of the SARS-CoV-2 main protease [65]. eIF2α: eukaryotic initiation factor-2α; Mpro: major 
protease of coronavirus; NSP: non-structural proteins; PKR: protein kinase R; RAS: renin-angiotensin system; RdRp: RNA-
dependent RNA polymerase. Number in parentheses: 1: consistent biochemical evidence; 2: in silico evidence (molecular 
docking); 3: consistent clinical evidence; 4: theoretical speculations; 5: in vitro and animal studies.

Abbreviations
CCoV: canine coronavirus

COX: cyclooxygenase

EBM: evidence-based medicine

NSAIDs: non-steroidal anti-inflammatory drugs

RCTs: randomized clinical trials



Explor Med. 2026;7:1001392 | https://doi.org/10.37349/emed.2026.1001392 Page 9

Declarations
Author contributions

SF: Conceptualization, Data curation, Writing—original draft, Writing—review & editing. AD: Data curation, 
Writing—original draft, Writing—review & editing. PB: Data curation, Writing—original draft, Writing—
review & editing. All authors read and approved the submitted version.

Conflicts of interest

SF and AD declare no conflict of interest. PB consulted with Vanda Omeopatici s.r.l. (Roma, Frascati), a 
company producing food supplements, which had no role in this manuscript.

Ethical approval

Not applicable.

Consent to participate

Not applicable.

Consent to publication

Not applicable.

Availability of data and materials

No new data were created or analyzed in this study. Data sharing does not apply to this article.

Funding

This research received no external funding.

Copyright

© The Author(s) 2026.

Publisher’s note
Open Exploration maintains a neutral stance on jurisdictional claims in published institutional affiliations 
and maps. All opinions expressed in this article are the personal views of the author(s) and do not 
represent the stance of the editorial team or the publisher.

References
Evidence-Based Medicine Working Group. Evidence-based medicine. A new approach to teaching the 
practice of medicine. JAMA. 1992;268:2420–5. [DOI] [PubMed]

1.     

Phillips RS, Vaarwerk B, Morgan JE. Using Evidence-Based Medicine to Support Clinical Decision-
Making in RMS. Cancers (Basel). 2022;15:66. [DOI] [PubMed] [PMC]

2.     

Martín-Masot R, Ochoa Sangrador C, Cuervo Valdés JJ, Blanco Rodríguez C, González Rodríguez P, 
González de Dios J; en representación del Comité de Trabajo de Pediatría Basada en la Evidencia. 
Evidence-based medicine: 5 steps to navigate uncertainty. An Pediatr (Engl Ed). 2025;103:503930. 
[DOI] [PubMed]

3.     

Barghash RF, Gemmati D, Awad AM, Elbakry MMM, Tisato V, Awad K, et al. Navigating the COVID-19 
Therapeutic Landscape: Unveiling Novel Perspectives on FDA-Approved Medications, Vaccination 
Targets, and Emerging Novel Strategies. Molecules. 2024;29:5564. [DOI] [PubMed] [PMC]

4.     

Carley S, Horner D, Body R, Mackway-Jones K. Evidence-based medicine and COVID-19: what to 
believe and when to change. Emerg Med J. 2020;37:572–5. [DOI] [PubMed]

5.     

https://dx.doi.org/10.1001/jama.1992.03490170092032
http://www.ncbi.nlm.nih.gov/pubmed/1404801
https://dx.doi.org/10.3390/cancers15010066
http://www.ncbi.nlm.nih.gov/pubmed/36612064
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9817945
https://dx.doi.org/10.1016/j.anpede.2025.503930
http://www.ncbi.nlm.nih.gov/pubmed/40784829
https://dx.doi.org/10.3390/molecules29235564
http://www.ncbi.nlm.nih.gov/pubmed/39683724
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC11643501
https://dx.doi.org/10.1136/emermed-2020-210098
http://www.ncbi.nlm.nih.gov/pubmed/32651176


Explor Med. 2026;7:1001392 | https://doi.org/10.37349/emed.2026.1001392 Page 10

Gozzo L, Longo L, Vitale DC, Drago F. The Regulatory Challenges for Drug Repurposing During the 
Covid-19 Pandemic: The Italian Experience. Front Pharmacol. 2020;11:588132. [DOI] [PubMed] 
[PMC]

6.     

Scotto Di Vetta M, Morrone M, Fazio S. COVID-19: Off-label therapies based on mechanism of action 
while waiting for evidence-based medicine recommendations. World J Meta-Anal. 2020;8:173–7. 
[DOI]

7.     

Onyango OH. In Silico Models for Anti-COVID-19 Drug Discovery: A Systematic Review. Adv 
Pharmacol Pharm Sci. 2023;2023:4562974. [DOI] [PubMed] [PMC]

8.     

Sadybekov AV, Katritch V. Computational approaches streamlining drug discovery. Nature. 2023;616:
673–85. [DOI] [PubMed]

9.     

Chakraborty R, Bhattacharje G, Baral J, Manna B, Mullick J, Mathapati BS, et al. In-silico screening and 
in-vitro assay show the antiviral effect of Indomethacin against SARS-CoV-2. Comput Biol Med. 2022;
147:105788. [DOI] [PubMed] [PMC]

10.     

Amici C, Di Caro A, Ciucci A, Chiappa L, Castilletti C, Martella V, et al. Indomethacin has a potent 
antiviral activity against SARS coronavirus. Antivir Ther. 2006;11:1021–30. [PubMed]

11.     

Abdolmaleki G, Taheri MA, Paridehpour S, Mohammadi NM, Tabatabaei YA, Mousavi T, et al. A 
comparison between SARS-CoV-1 and SARS-CoV2: an update on current COVID-19 vaccines. Daru. 
2022;30:379–406. [DOI] [PubMed] [PMC]

12.     

Xu T, Gao X, Wu Z, Selinger DW, Zhou Z. Indomethacin has a potent antiviral activity against SARS 
CoV-2 in vitro and canine coronavirus in vivo. bioRxiv 2020.04.01.017624 [Preprint]. 2020 [cited 
2026 Jan 9]. Available from: https://www.biorxiv.org/content/10.1101/2020.04.01.017624v1 [DOI]

13.     

Indomethacin in Covid-19 [Internet]. ICR (UK) Limited t/a International Medical Information (IMI); 
[cited 2025 Aug 11]. Available from: https://medicalupdateonline.com/2020/05/indomethacincovid
19/

14.     

Rajah R, Subramanian S, Clark C. Low dose indomethacin for symptomatic treatment of COVID-19. Int 
J Med Rev Case Rep. 2020;4:69–70. [DOI]

15.     

Krymchantowski AV, Silva-Néto RP, Jevoux C, Krymchantowski AG. Indomethacin for refractory 
COVID or post-COVID headache: a retrospective study. Acta Neurol Belg. 2022;122:465–9. [DOI] 
[PubMed] [PMC]

16.     

Fazio S, Affuso F, Bellavite P. A Review of the Potential Roles of Antioxidant and Anti-Inflammatory 
Pharmacological Approaches for the Management of Mild-to-Moderate Symptomatic COVID-19. Med 
Sci Monit. 2022;28:e936292. [DOI] [PubMed] [PMC]

17.     

Checconi P, De Angelis M, Marcocci ME, Fraternale A, Magnani M, Palamara AT, et al. Redox-
Modulating Agents in the Treatment of Viral Infections. Int J Mol Sci. 2020;21:4084. [DOI] [PubMed] 
[PMC]

18.     

Lin CW, Tsai FJ, Tsai CH, Lai CC, Wan L, Ho TY, et al. Anti-SARS coronavirus 3C-like protease effects of 
Isatis indigotica root and plant-derived phenolic compounds. Antiviral Res. 2005;68:36–42. [DOI] 
[PubMed] [PMC]

19.     

Wu C, Liu Y, Yang Y, Zhang P, Zhong W, Wang Y, et al. Analysis of therapeutic targets for SARS-CoV-2 
and discovery of potential drugs by computational methods. Acta Pharm Sin B. 2020;10:766–88. [DOI] 
[PubMed] [PMC]

20.     

Haggag YA, El-Ashmawy NE, Okasha KM. Is hesperidin essential for prophylaxis and treatment of 
COVID-19 Infection? Med Hypotheses. 2020;144:109957. [DOI] [PubMed] [PMC]

21.     

Colunga Biancatelli RML, Berrill M, Catravas JD, Marik PE. Quercetin and Vitamin C: An Experimental, 
Synergistic Therapy for the Prevention and Treatment of SARS-CoV-2 Related Disease (COVID-19). 
Front Immunol. 2020;11:1451. [DOI] [PubMed] [PMC]

22.     

https://dx.doi.org/10.3389/fphar.2020.588132
http://www.ncbi.nlm.nih.gov/pubmed/33101042
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7546760
https://dx.doi.org/10.13105/wjma.v8.i3.173
https://dx.doi.org/10.1155/2023/4562974
http://www.ncbi.nlm.nih.gov/pubmed/37362912
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10287514
https://dx.doi.org/10.1038/s41586-023-05905-z
http://www.ncbi.nlm.nih.gov/pubmed/37100941
https://dx.doi.org/10.1016/j.compbiomed.2022.105788
http://www.ncbi.nlm.nih.gov/pubmed/35809412
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9245396
http://www.ncbi.nlm.nih.gov/pubmed/17302372
https://dx.doi.org/10.1007/s40199-022-00446-8
http://www.ncbi.nlm.nih.gov/pubmed/36050585
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9436716
https://www.biorxiv.org/content/10.1101/2020.04.01.017624v1
https://dx.doi.org/10.1101/2020.04.01.017624
https://medicalupdateonline.com/2020/05/indomethacincovid19/
https://medicalupdateonline.com/2020/05/indomethacincovid19/
https://dx.doi.org/10.5455/IJMRCR.LOW-DOSE-INDOMETHACIN
https://dx.doi.org/10.1007/s13760-021-01790-3
http://www.ncbi.nlm.nih.gov/pubmed/34546559
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8453033
https://dx.doi.org/10.12659/MSM.936292
http://www.ncbi.nlm.nih.gov/pubmed/35256581
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8917781
https://dx.doi.org/10.3390/ijms21114084
http://www.ncbi.nlm.nih.gov/pubmed/32521619
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7312898
https://dx.doi.org/10.1016/j.antiviral.2005.07.002
http://www.ncbi.nlm.nih.gov/pubmed/16115693
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7114321
https://dx.doi.org/10.1016/j.apsb.2020.02.008
http://www.ncbi.nlm.nih.gov/pubmed/32292689
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7102550
https://dx.doi.org/10.1016/j.mehy.2020.109957
http://www.ncbi.nlm.nih.gov/pubmed/32531538
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7274964
https://dx.doi.org/10.3389/fimmu.2020.01451
http://www.ncbi.nlm.nih.gov/pubmed/32636851
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7318306


Explor Med. 2026;7:1001392 | https://doi.org/10.37349/emed.2026.1001392 Page 11

da Silva FMA, da Silva KPA, de Oliveira LPM, Costa EV, Koolen HH, Pinheiro MLB, et al. Flavonoid 
glycosides and their putative human metabolites as potential inhibitors of the SARS-CoV-2 main 
protease (Mpro) and RNA-dependent RNA polymerase (RdRp). Mem Inst Oswaldo Cruz. 2020;115:
e200207. [DOI] [PubMed] [PMC]

23.     

Liu Q, Huang N, Li A, Zhou Y, Liang L, Song X, et al. Effect of low-dose aspirin on mortality and viral 
duration of the hospitalized adults with COVID-19. Medicine (Baltimore). 2021;100:e24544. [DOI] 
[PubMed] [PMC]

24.     

Bianchi Porro G, Lazzaroni M, Petrillo M, Manzionna G, Montrone F, Caruso I. Prevention of 
gastroduodenal damage with omeprazole in patients receiving continuous NSAIDs treatment. A 
double blind placebo controlled study. Ital J Gastroenterol Hepatol. 1998;30:43–7. [PubMed]

25.     

Carrasco-Pozo C, Castillo RL, Beltrán C, Miranda A, Fuentes J, Gotteland M. Molecular mechanisms of 
gastrointestinal protection by quercetin against indomethacin-induced damage: role of NF-κB and 
Nrf2. J Nutr Biochem. 2016;27:289–98. [DOI] [PubMed]

26.     

Fan J, Li BR, Zhang Q, Zhao XH, Wang L. Pretreatment of IEC-6 cells with quercetin and myricetin 
resists the indomethacin-induced barrier dysfunction via attenuating the calcium-mediated JNK/Src 
activation. Food Chem Toxicol. 2021;147:111896. [DOI] [PubMed]

27.     

Fazio S, Bellavite P, Zanolin E, McCullough PA, Pandolfi S, Affuso F. Retrospective Study of Outcomes 
and Hospitalization Rates of Patients in Italy with a Confirmed Diagnosis of Early COVID-19 and 
Treated at Home Within 3 Days or After 3 Days of Symptom Onset with Prescribed and Non-
Prescribed Treatments Between November 2020 and August 2021. Med Sci Monit. 2021;27:e935379. 
[DOI] [PubMed] [PMC]

28.     

Ravichandran R, Mohan SK, Sukumaran SK, Kamaraj D, Daivasuga SS, Ravi SOAS, et al. An open label 
randomized clinical trial of Indomethacin for mild and moderate hospitalised Covid-19 patients. Sci 
Rep. 2022;12:6413. [DOI] [PubMed] [PMC]

29.     

Indomethacin for COVID-19: real-time meta-analysis of 4 studies [Internet]. CovidAnalysis; [cited 
2025 Aug 14]. Available from: https://c19early.org/inmeta.html

30.     

Desantis J, Mercorelli B, Celegato M, Croci F, Bazzacco A, Baroni M, et al. Indomethacin-based 
PROTACs as pan-coronavirus antiviral agents. Eur J Med Chem. 2021;226:113814. [DOI] [PubMed] 
[PMC]

31.     

Kiani P, Scholey A, Dahl TA, McMann L, Iversen JM, Verster JC. In Vitro Assessment of the Antiviral 
Activity of Ketotifen, Indomethacin and Naproxen, Alone and in Combination, against SARS-CoV-2. 
Viruses. 2021;13:558. [DOI] [PubMed] [PMC]

32.     

Shekhar N, Kaur H, Sarma P, Prakash A, Medhi B. Indomethacin: an exploratory study of antiviral 
mechanism and host-pathogen interaction in COVID-19. Expert Rev Anti Infect Ther. 2022;20:383–90. 
[DOI] [PubMed] [PMC]

33.     

Desantis J, Bazzacco A, Eleuteri M, Tuci S, Bianconi E, Macchiarulo A, et al. Design, synthesis, and 
biological evaluation of first-in-class indomethacin-based PROTACs degrading SARS-CoV-2 main 
protease and with broad-spectrum antiviral activity. Eur J Med Chem. 2024;268:116202. [DOI] 
[PubMed]

34.     

Zeng X, Song X, Ma T, Pan X, Zhou Y, Hou Y, et al. Repurpose Open Data to Discover Therapeutics for 
COVID-19 Using Deep Learning. J Proteome Res. 2020;19:4624–36. [DOI] [PubMed]

35.     

Wang Y, Li P, Xu L, de Vries AC, Rottier RJ, Wang W, et al. Combating pan-coronavirus infection by 
indomethacin through simultaneously inhibiting viral replication and inflammatory response. 
iScience. 2023;26:107631. [DOI] [PubMed] [PMC]

36.     

Tramontozzi C, Riccio A, Pauciullo S, Frazia SL, Rossi A, Santoro MG. Indomethacin inhibits human 
seasonal coronaviruses at late stages of viral replication in lung cells: Impact on virus-induced COX-2 
expression. J Virus Erad. 2024;10:100387. [DOI] [PubMed] [PMC]

37.     

https://dx.doi.org/10.1590/0074-02760200207
http://www.ncbi.nlm.nih.gov/pubmed/33027419
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7534957
https://dx.doi.org/10.1097/MD.0000000000024544
http://www.ncbi.nlm.nih.gov/pubmed/33578548
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7886487
http://www.ncbi.nlm.nih.gov/pubmed/9615264
https://dx.doi.org/10.1016/j.jnutbio.2015.09.016
http://www.ncbi.nlm.nih.gov/pubmed/26507542
https://dx.doi.org/10.1016/j.fct.2020.111896
http://www.ncbi.nlm.nih.gov/pubmed/33276066
https://dx.doi.org/10.12659/MSM.935379
http://www.ncbi.nlm.nih.gov/pubmed/34966165
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8725339
https://dx.doi.org/10.1038/s41598-022-10370-1
http://www.ncbi.nlm.nih.gov/pubmed/35440611
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9016692
https://c19early.org/inmeta.html
https://dx.doi.org/10.1016/j.ejmech.2021.113814
http://www.ncbi.nlm.nih.gov/pubmed/34534839
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8416298
https://dx.doi.org/10.3390/v13040558
http://www.ncbi.nlm.nih.gov/pubmed/33810356
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8065848
https://dx.doi.org/10.1080/14787210.2022.1990756
http://www.ncbi.nlm.nih.gov/pubmed/34633277
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8544661
https://dx.doi.org/10.1016/j.ejmech.2024.116202
http://www.ncbi.nlm.nih.gov/pubmed/38394929
https://dx.doi.org/10.1021/acs.jproteome.0c00316
http://www.ncbi.nlm.nih.gov/pubmed/32654489
https://dx.doi.org/10.1016/j.isci.2023.107631
http://www.ncbi.nlm.nih.gov/pubmed/37664584
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10474465
https://dx.doi.org/10.1016/j.jve.2024.100387
http://www.ncbi.nlm.nih.gov/pubmed/39399815
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC11470169


Explor Med. 2026;7:1001392 | https://doi.org/10.37349/emed.2026.1001392 Page 12

Covid-19, nuova circolare del Ministero aggiorna le linee guida per le cure domiciliari [Internet]. 
Ministero della Salute; [cited 2025 Jul 22]. Available from: https://www.salute.gov.it/new/it/news-e-
media/notizie/covid-19-nuova-circolare-del-ministero-aggiorna-le-linee-guida-le-cure/

38.     

Hvidberg E. Indomethacin. Nord Med. 1966;75:388–9. Danish. [PubMed]39.     
Chiabrando JG, Bonaventura A, Vecchié A, Wohlford GF, Mauro AG, Jordan JH, et al. Management of 
Acute and Recurrent Pericarditis: JACC State-of-the-Art Review. J Am Coll Cardiol. 2020;75:76–92. 
[DOI] [PubMed]

40.     

Franklin IJ, Walton LJ, Greenhalgh RM, Powell JT. The influence of indomethacin on the metabolism 
and cytokine secretion of human aneurysmal aorta. Eur J Vasc Endovasc Surg. 1999;18:35–42. [DOI] 
[PubMed]

41.     

Mitra S, Florez ID, Tamayo ME, Mbuagbaw L, Vanniyasingam T, Veroniki AA, et al. Association of 
Placebo, Indomethacin, Ibuprofen, and Acetaminophen With Closure of Hemodynamically Significant 
Patent Ductus Arteriosus in Preterm Infants: A Systematic Review and Meta-analysis. JAMA. 2018;
319:1221–38. [DOI] [PubMed] [PMC]

42.     

Elmunzer BJ, Foster LD, Serrano J, Coté GA, Edmundowicz SA, Wani S, et al.; SVI Study Group. 
Indomethacin with or without prophylactic pancreatic stent placement to prevent pancreatitis after 
ERCP: a randomised non-inferiority trial. Lancet. 2024;403:450–8. [DOI] [PubMed] [PMC]

43.     

Munjal A, Allam AE. Indomethacin. Treasure Island (FL): StatPearls Publishing; 2024. [PubMed]44.     
Amici C, Frazia SL, Brunelli C, Balsamo M, Angelini M, Santoro MG. Inhibition of viral protein 
translation by indomethacin in vesicular stomatitis virus infection: role of eIF2α kinase PKR. Cell 
Microbiol. 2015;17:1391–404. [DOI] [PubMed] [PMC]

45.     

Bourinbaiar AS, Lee-Huang S. The non-steroidal anti-inflammatory drug, indomethacin, as an inhibitor 
of HIV replication. FEBS Lett. 1995;360:85–8. [DOI] [PubMed]

46.     

Rosztóczy I. Effect of indomethacin on the antiviral and priming effect of interferon. Acta Virol. 1978;
22:254. [PubMed]

47.     

Bahrami H, Daryani NE, Haghpanah B, Moayyeri A, Moghadam KF, Mirmomen S, et al. Effects of 
indomethacin on viral replication markers in asymptomatic carriers of hepatitis B: a randomized, 
placebo-controlled trial. Am J Gastroenterol. 2005;100:856–61. [DOI] [PubMed]

48.     

Kapicioğlu S, Sari M, Kaynar K, Baki A, Ozoran Y. The effect of indomethacin on hepatitis B virus 
replication in chronic healthy carriers. Scand J Gastroenterol. 2000;35:957–9. [DOI] [PubMed]

49.     

Ho P, Zheng JQ, Wu CC, Hou YC, Liu WC, Lu CL, et al. Perspective Adjunctive Therapies for COVID-19: 
Beyond Antiviral Therapy. Int J Med Sci. 2021;18:314–24. [DOI] [PubMed] [PMC]

50.     

Abdel Shaheed C, Beardsley J, Day RO, McLachlan AJ. Immunomodulatory effects of pharmaceutical 
opioids and antipyretic analgesics: Mechanisms and relevance to infection. Br J Clin Pharmacol. 2022;
88:3114–31. [DOI] [PubMed]

51.     

Mortezaei Z, Mohammadian A, Tavallaei M. Variations of SARS-CoV-2 in the Iranian population and 
candidate putative drug-like compounds to inhibit the mutated proteins. Heliyon. 2022;8:e09910. 
[DOI] [PubMed] [PMC]

52.     

Gomeni R, Xu T, Gao X, Bressolle-Gomeni F. Model based approach for estimating the dosage regimen 
of indomethacin a potential antiviral treatment of patients infected with SARS CoV-2. J Pharmacokinet 
Pharmacodyn. 2020;47:189–98. [DOI] [PubMed] [PMC]

53.     

Marinella MA. Indomethacin and resveratrol as potential treatment adjuncts for SARS-CoV-2/COVID-
19. Int J Clin Pract. 2020;74:e13535. [DOI] [PubMed] [PMC]

54.     

Sorour K, El-Menshawy H. Indomethacin in COVID-19, more than just NSAID. ScienceOpen Preprints. 
2021. [DOI]

55.     

Little P. Non-steroidal anti-inflammatory drugs and covid-19. BMJ. 2020;368:m1185. [DOI]56.     
Brunelli C, Amici C, Angelini M, Fracassi C, Belardo G, Santoro MG. The non-steroidal anti-
inflammatory drug indomethacin activates the eIF2α kinase PKR, causing a translational block in 
human colorectal cancer cells. Biochem J. 2012;443:379–86. [DOI] [PubMed]

57.     

https://www.salute.gov.it/new/it/news-e-media/notizie/covid-19-nuova-circolare-del-ministero-aggiorna-le-linee-guida-le-cure/
https://www.salute.gov.it/new/it/news-e-media/notizie/covid-19-nuova-circolare-del-ministero-aggiorna-le-linee-guida-le-cure/
http://www.ncbi.nlm.nih.gov/pubmed/5910827
https://dx.doi.org/10.1016/j.jacc.2019.11.021
http://www.ncbi.nlm.nih.gov/pubmed/31918837
https://dx.doi.org/10.1053/ejvs.1999.0820
http://www.ncbi.nlm.nih.gov/pubmed/10388637
https://dx.doi.org/10.1001/jama.2018.1896
http://www.ncbi.nlm.nih.gov/pubmed/29584842
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5885871
https://dx.doi.org/10.1016/S0140-6736(23)02356-5
http://www.ncbi.nlm.nih.gov/pubmed/38219767
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10872215
http://www.ncbi.nlm.nih.gov/pubmed/32310396
https://dx.doi.org/10.1111/cmi.12446
http://www.ncbi.nlm.nih.gov/pubmed/25856684
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7162271
https://dx.doi.org/10.1016/0014-5793(95)00057-g
http://www.ncbi.nlm.nih.gov/pubmed/7875307
http://www.ncbi.nlm.nih.gov/pubmed/27979
https://dx.doi.org/10.1111/j.1572-0241.2005.41144.x
http://www.ncbi.nlm.nih.gov/pubmed/15784032
https://dx.doi.org/10.1080/003655200750023020
http://www.ncbi.nlm.nih.gov/pubmed/11063156
https://dx.doi.org/10.7150/ijms.51935
http://www.ncbi.nlm.nih.gov/pubmed/33390800
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7757136
https://dx.doi.org/10.1111/bcp.15281
http://www.ncbi.nlm.nih.gov/pubmed/35229890
https://dx.doi.org/10.1016/j.heliyon.2022.e09910
http://www.ncbi.nlm.nih.gov/pubmed/35847618
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9271419
https://dx.doi.org/10.1007/s10928-020-09690-4
http://www.ncbi.nlm.nih.gov/pubmed/32435882
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7237801
https://dx.doi.org/10.1111/ijcp.13535
http://www.ncbi.nlm.nih.gov/pubmed/32412158
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7261995
https://dx.doi.org/10.31730/osf.io/9g7tv
https://dx.doi.org/10.1136/bmj.m1185
https://dx.doi.org/10.1042/BJ20111236
http://www.ncbi.nlm.nih.gov/pubmed/22268531


Explor Med. 2026;7:1001392 | https://doi.org/10.37349/emed.2026.1001392 Page 13

Prasher P, Sharma M, Gunupuru R. Targeting cyclooxygenase enzyme for the adjuvant COVID-19 
therapy. Drug Dev Res. 2021;82:469–73. [DOI] [PubMed] [PMC]

58.     

Oh KK, Adnan M, Cho DH. Network pharmacology approach to decipher signaling pathways associated 
with target proteins of NSAIDs against COVID-19. Sci Rep. 2021;11:9606. [DOI] [PubMed] [PMC]

59.     

Garvin MR, Alvarez C, Miller JI, Prates ET, Walker AM, Amos BK, et al. A mechanistic model and 
therapeutic interventions for COVID-19 involving a RAS-mediated bradykinin storm. Elife. 2020;9:
e59177. [DOI] [PubMed] [PMC]

60.     

Haybar H, Maniati M, Saki N, Zayeri ZD. COVID-19: imbalance of multiple systems during infection and 
importance of therapeutic choice and dosing of cardiac and anti-coagulant therapies. Mol Biol Rep. 
2021;48:2917–28. [DOI] [PubMed] [PMC]

61.     

McCarthy CG, Wilczynski S, Wenceslau CF, Webb RC. A new storm on the horizon in COVID-19: 
Bradykinin-induced vascular complications. Vascul Pharmacol. 2021;137:106826. [DOI] [PubMed] 
[PMC]

62.     

Alkotaji M, Al-Zidan RN. Indomethacin: Can It Counteract Bradykinin Effects in COVID-19 Patients? 
Curr Pharmacol Rep. 2021;7:102–6. [DOI] [PubMed] [PMC]

63.     

Rodriguez-Portales JA, Lopez-Moreno JM, Mahana D. Inhibition of the kallikrein-kinin system and 
vascular reactivity in Bartter's syndrome. Hypertension. 1985;7:1017–22. [DOI] [PubMed]

64.     

Abo Elmaaty A, Hamed MIA, Ismail MI, B Elkaeed E, S Abulkhair H, Khattab M, et al. Computational 
Insights on the Potential of Some NSAIDs for Treating COVID-19: Priority Set and Lead Optimization. 
Molecules. 2021;26:3772. [DOI] [PubMed] [PMC]

65.     

Tiwari Pandey A, Pandey I, Zamboni P, Gemmati D, Kanase A, Singh AV, et al. Traditional Herbal 
Remedies with a Multifunctional Therapeutic Approach as an Implication in COVID-19 Associated Co-
Infections. Coatings. 2020;10:761. [DOI]

66.     

Laughey W, Lodhi I, Pennick G, Smart L, Sanni O, Sandhu S, et al. Ibuprofen, other NSAIDs and COVID-
19: a narrative review. Inflammopharmacology. 2023;31:2147–59. [DOI] [PubMed] [PMC]

67.     

Giannis D, Douketis JD, Spyropoulos AC. Anticoagulant therapy for COVID-19: What we have learned 
and what are the unanswered questions? Eur J Intern Med. 2022;96:13–6. [DOI] [PubMed] [PMC]

68.     

https://dx.doi.org/10.1002/ddr.21794
http://www.ncbi.nlm.nih.gov/pubmed/33496060
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8013002
https://dx.doi.org/10.1038/s41598-021-88313-5
http://www.ncbi.nlm.nih.gov/pubmed/33953223
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8100301
https://dx.doi.org/10.7554/eLife.59177
http://www.ncbi.nlm.nih.gov/pubmed/32633718
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7410499
https://dx.doi.org/10.1007/s11033-021-06333-w
http://www.ncbi.nlm.nih.gov/pubmed/33837899
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8035598
https://dx.doi.org/10.1016/j.vph.2020.106826
http://www.ncbi.nlm.nih.gov/pubmed/33358968
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7834250
https://dx.doi.org/10.1007/s40495-021-00257-6
http://www.ncbi.nlm.nih.gov/pubmed/33907665
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8062113
https://dx.doi.org/10.1161/01.hyp.7.6.1017
http://www.ncbi.nlm.nih.gov/pubmed/2416684
https://dx.doi.org/10.3390/molecules26123772
http://www.ncbi.nlm.nih.gov/pubmed/34205704
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8234583
https://dx.doi.org/10.3390/coatings10080761
https://dx.doi.org/10.1007/s10787-023-01309-7
http://www.ncbi.nlm.nih.gov/pubmed/37603158
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10518289
https://dx.doi.org/10.1016/j.ejim.2021.11.003
http://www.ncbi.nlm.nih.gov/pubmed/34799234
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8580837

	Abstract
	Keywords
	Introduction
	Methods
	Results
	Experimental in vitro and animal evidence
	Non-peer-reviewed clinical report
	Non-randomized prospective evidence
	Observational, retrospective evidence
	Prospective, randomized evidence
	A meta-analysis, albeit only published online
	State-of-the-art evidence

	Discussion
	The main shortcomings during SARS-CoV-2 pandemic in Italy
	The case of indomethacin

	Conclusions
	Abbreviations
	Declarations
	Author contributions
	Conflicts of interest
	Ethical approval
	Consent to participate
	Consent to publication
	Availability of data and materials
	Funding
	Copyright

	Publisher’s note
	References

