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A practical treatment for COVID-19 and the next pandemic
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Scientists are concerned about the origins of SARS-CoV-2, which has
caused a devastating global pandemic. In a letter recently published
in Science, 18 investigators called for more studies of its origins.!
In 2001 and in a different context, Malcom Gladwell wrote “it is a
strange kind of public health policy that concerns itself more with
the provenance of iliness than with its consequences .2 Studies on
the origins of SARS-CoV-2 are unlikely to be undertaken, primarily
for political reasons. As a result, investigators can only speculate on

the origins of SARS-CoV-2 and its many variants: delta and more re-
cently omicron.>*

Scientists and health officials believe we will eventually face an-
other pandemic. Its impact on global mortality could be worse than
the more than 20 million or more excess deaths we have experi-
enced thus far.’ Highly effective COVID-19 vaccines have been de-
veloped, but vaccine nationalism and vaccine hesitancy have meant

they have been used largely in developed countries. Scientists also
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hope to develop better antiviral drugs. Pharmaceutical companies
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have developed two new antivirals that appear to reduce the devel-
opment of serious disease when given to patients when they first
test positive for SARS-CoV-2. However, these drugs will be expen-
sive for people living in developed countries and they will not be
available in developing countries anytime soon. Moreover, antiviral
resistance will always be a threat. For the next pandemic, as with the
current COVID-19 pandemic, it is unlikely that people in resource-
poor countries (where most deaths will occur) will ever get new vac-
cines and antivirals in time to significantly reduce mortality.®

Instead of counting on vaccines and treatments that target a
newly emergent pandemic virus, we could also target the host re-
sponse to infection and excessive inflammation using inexpensive
repurposed generic drugs. This idea was suggested more than a
decade ago.7 Generic drugs are inexpensive and most of them are
familiar to practicing physicians everywhere. They would be avail-
able on the first pandemic day in any country with a basic healthcare
system.® Several generic drugs already meet these criteria.

Severe COVID-19 is dominated by endothelial dysfunction,®?
which is associated with immunological dysfunction and often im-
munothrombosis.'®! For COVID-19, most of the attention on re-
purposed generic drugs for host response treatment has focused
on statins, ACE inhibitors, and angiotensin receptor blockers
(ARBs). These drugs help maintain or restore endothelial barrier

integrity.!? They are safe to use in patients with acute critical illness.
Dexamethasone is another inexpensive generic drug that reduces
COVID-19 mortality in patients who require oxygen treatment with
or without mechanical ventilation.'® It is not effective in those not
receiving respiratory support. Early treatment with selective sero-
tonin reuptake inhibitors (SSRIs) is also effective in reducing symp-
tomatic COVID-19.** It is uncertain whether supplies of SSRIs and
physician familiarity with this group of drugs will ever be sufficient
to allow them to be widely used in resource-poor countries.

Most studies of statin treatment of COVID-19 are based on
outpatient documentation, which does not account for statin with-
drawal after hospital admission.*>*® However, in all but one of 13 ob-
servational studies, inhospital statin treatment reduced COVID-19
mortality (Table 1).*>Y"%? Perhaps more important, inhospital treat-
ment with a combination of a statin and either an ACE inhibitor or
an ARB was associated with a threefold reduction in the risk of 28-
day COVID-19 mortality.r This is not surprising. In an earlier study,
combination statin/ACE inhibitor treatment was associated with
reduced inflammatory biomarkers in patients with coronary artery
bypass surgery.?°

We (a group of 17 clinicians and investigators) believe that
greater emphasis should be given to testing treatment with generic
statins, ACE inhibitors, or ARBs (either by themselves or in combi-
nation) during the current COVID-19 pandemic. These studies could

TABLE 1 Observational studies of the reduction in 28-30-day COVID-19 mortality following inhospital statin treatment and statin

withdrawal. Adapted from reference®®

First author Adjusted
(ref) Methods HR/OR 95% ClI p value
Zhang® CCS, PSM (4:1) 0.58 0.43-0.80 .001
Rodriguez-Nava'® cohort, ICU 0.38 0.18-0.77 .008
Mallow*? Cohort 0.54 0.49-0.60 <.001
Saeed®® Diabetes mellitus, multivariate adjusted 0.51 0.43-0.61 .001

PM, IPTW? 0.88 0.84-0.91 <.001
Masana®® GM (1:1) 0.60 0.39-0.92 .020
Fan®® cohort, PSM 0.25 0.07-0.92 .037
Torres-Pena®® PSM, statins continued versus withdrawal® 0.67 0.54-0.84 <.001
Memel*® Marginal structural Cox model, IPTW 0.57 0.37-0.86 .008

Statins continued versus withdrawal® 0.27 0.11-0.64 .003
Byttebier'>" CCS, PSM (1:1) 0.56 0.39-0.93 .020
Terlecki Logistic regression 0.54 0.33-0.84 .008
Lohia® Cohort, PSM (1:1) 0.47 0.32-0.70 <.001
Choi'” Cox model, high-intensity statin 0.53 0.43-0.65 Not done
Ayeh®® Cox proportional regression 0.92 0.53-1.59 Not significant
Kuno® Statins continued versus withdrawal, PSM (I:1) 0.53 0.41-0.62 <.001

Abbreviations: CCS, case-control study; Cl, confidence interval; GM, genetic-matched; HR, hazard ratio; ICU, intensive care unit; IPTW, inverse
probability treatment weighted; OR, odds ratio; PSM, propensity score-matched.

*The PS-matched IPTW cohort analysis included demographic and comorbidity factors, clinical and laboratory test values, and the use of ACE
inhibitors and angiotensin receptor blockers.

bStatin treatment continued after hospital admission versus statin withdrawal; conditional logistic regression.

“Statin treatment continued after hospital admission versus statin withdrawal; marginal structural Cox model.
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include randomized controlled trials,?* although they should not
discount the value of observational studies.?? Because these drugs
target the host response, they could also be tested against everyday
critical illness (sepsis, community-acquired pneumonia, and seasonal
influenza). For COVID-19, they might even be used for patient treat-
ment before this research is undertaken.??

We believe that treating patients with these repurposed generic
drugs could help reduce mortality during the current and all future
pandemics.6 Undertaking studies of this idea before the next pan-
demic might provide convincing evidence that these drugs could
reduce its mortality. A few randomized controlled trials of these
drugs have been undertaken in COVID-19 patients, but their results
will not be reported for some time. (When the results of statin trials
become available, investigators should be able to identify hyperin-
flammatory subphenotypes that might show improved survival with
statin treatment.?*2%) In the meantime, thousands will continue to
die of COVID-19 every day. This includes patients in high-income
countries, some of whom have received three or more doses of
COVID-19 vaccines.?

For patients who live in resource-poor countries, the social and
economic consequences of the COVID-19 pandemic have been ex-
traordinarily severe and might dwarf those of the disease itself.?”
For patients and physicians in these countries, “... there is no guaran-
tee that treating the host response will be effective, but we urgently
need to find out. If a highly virulent and easily transmissible pan-
demic ... virus emerges, it will spread rapidly throughout the world,
overwhelming healthcare systems everywhere. In the absence of
pandemic vaccines and effective antiviral treatments, the only way,
physicians might reduce pandemic mortality will be to treat seriously
ill patients with easily administered inexpensive generic drugs that
are already available and that modify the host response to infection.
... (T)he challenge of the next pandemic must make this the central
element of preparedness planning”.?®

In 2001, Malcolm Gladwell also wrote that many threats to
health and happiness “are the result of what, through simple indif-
ference, we do to ourselves”.? We were unprepared for COVID-19
and are still not prepared to reduce global mortality during the next
pandemic. The World Health Organization and non-governmental
organizations and foundations have been disinterested in sponsor-
ing laboratory and clinical studies of these generic drugs to treat the
host response. This represents a failure of both scientific and politi-
cal imagination.® We believe this must change.

ACKNOWLEDGMENTS
This article contains no new data. All co-authors agree with its con-

tents. They declare no conflicts of interest related to this article.

ORCID
David S. Fedson "= https://orcid.org/0000-0001-9963-1934
REFERENCES

1. Bloom JD, Chan YA, Baric RS, et al. Investigate the origins of
COVID-19. Science. 2021;372:694.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

3of4
B CASPET (B

Gladwell M. The Scourge You Know. The New Yorker; 2001.
Worobey M. Dissecting the early COVID-19 cases in Wuhan.
Science. 2021;374:1202-1204.

Callaway E. Beyond omicron: what's next for COVID's viral evolu-
tion. Nature. 2021;600:2047-2048.

Adam D. The effort to count the pandemic's global death toll.
Nature. 2022;601:312-315.

Fedson DS. COVID-19, host response treatment, and the need for
political leadership. J Public Health Policy. 2021;42:6-14.

Fedson DS. Pandemic influenza: a potential role for statins in treat-
ment and prophylaxis. Clin Infect Dis. 2006;43:199-205.

Libby P, Luscher T. COVID-19 is, in the end, an endothelial disease.
Eur Heart J. 2020;41:3038-3044.

Nicosia RF, Ligresti G, Caporarello N, Akilesh S, Ribatti D. COVID-19
vasculopathy: mounting evidence for an indirect mechanism of en-
dothelial injury. Am J Pathol. 2021;191:1374-1384.

Bonaventura A, Vecchie A, Dagna L, et al. Endothelial dysfunc-
tion and immunothrombosis as key pathogenic mechanisms in
COVID-19. Nat Rev Immunol. 2021;21:319-329.

Gu SX, Tyagi T, Jain K, et al. Thrombocytopathy and endotheliop-
athy: crucial contributors to COVID-19 thromboinflammation. Nat
Rev Cardiol. 2021;18:194-209.

Fedson DS. Treating emerging virus diseases: lessons learned from
sepsis, pneumonia, influenza and Ebola. Ann Transl Med. 2016;4:421.
RECOVERY Collaborative Group, Horby P, Lim WS, et al.
Dexamethasone in hospitalized patients with Covid-19. N Engl J
Med. 2021;384:693-704.

Reis G, Moreira-Silva EADS, Silva DCM, et al. Effect of early treat-
ment with fluvoxamine on risk of emergency care and hospitalisa-
tion among patients with COVID-19: the TOGETHER randomised,
platform clinical trial. Lancet Glob Health. 2021;10:e42-e51.

Fedson DS. Statin withdrawal and treating COVID-19 patients.
Pharm Res Perspect. 2021;9:e00861.

Cubuddu LX, Seamon MJ. Statin withdrawal: clinical implications
and molecular mechanisms. Pharmacotherapy. 2006;26:1288-1296.
Choi D, Chen Q, Goonewardena SN, et al. Efficacy of statin therapy
in patients with hospital admission for COVID-19. Cardiovasc Drugs
Ther. 2021. doi:10.1007/s10557-021-07263-2

Ayeh SK, Abbey EJ, Khalifa BAA, et al. Statins use and COVID-19
outcomes in hospitalized patients. PLoS One. 2021;16:e0256899.
Byttebier G, Belmans L, Alexander M, et al. Hospital mortality in
COVID-19 patients in Belgium treated with statins, ACE inhibitors
and/or ARBs. Hum Vaccin Immunother. 2021;17:2841-2850.
Radaelli A, Loardi C, Cazzaniga M, et al. Inflammatory activation
during coronary artery surgery and its dose-dependent modulation
by statin/ACE-inhibitor combination. Arterioscler Thromb Vasc Biol.
2007;27:2750-2755.

Abel U, Koch A. The role of randomization in clinical studies: myths
and beliefs. J Clin Epidemiol. 1999;52:487-497.

Vandenbroucke JP, Broadbent A, Pearce N. Causality and causal
inference in epidemiology: the need for a pluralistic approach. Int J
Epidemiol. 2016;45:1776-1786.

Wendler D, Anjum S, Williamson P. Innovative treatment as a
precursor to clinical research. J Clin Invest. 2021;131:e152573.
doi:10.1172/JCI52573

Sweeney TE, Liesenfeld O, Wacker J, et al. Validation of inflammo-
pathic, adaptive, and coagulopathic sepsis endotypes in coronavi-
rus disease 2019. Crit Care Med. 2021;49:€170-e178.

Calfee CS, Delucchi KL, Sinha P, et al. Acute respiratory distress
syndrome subphenotypes and differential response to simvastatin:
secondary analysis of a randomised controlled trial. Lancet Respir
Med. 2018;6:691-698.

Barda N, Dagan N, Cohen C, et al. Effectiveness of a third
dose of the BNT162b2 mRNA COVID-19 vaccine for prevent-
ing severe outcomes in Israel: an observational study. Lancet.
2021;398:2093-2100.



https://orcid.org/0000-0001-9963-1934
https://orcid.org/0000-0001-9963-1934
https://doi.org/10.1007/s10557-021-07263-2
https://doi.org/10.1172/JCI52573

40f4 m

X / BRITISH
A S p E T PHARMACOLOGICAL
SOCIETY

BHATTACHARYA ET AL.

27. Appiah KA. A tale of two pandemics: the true cost of Covid in

28.

the global south. The Guardian. 2021. Accessed December 3,
2021. https://www.theguardian.com/world/2021/nov/23/a-
tale-of-two-pandemics-the-true-cost-of-covid-in-the-globa
I-south

Fedson DS. Influenza pandemic preparedness: a special challenge
for India. Ind J Med Res. 2019;150:217-220.

How to cite this article: Bhattacharya J, Booy R, Casadevall
A, et al. A practical treatment for COVID-19 and the next
pandemic. Pharmacol Res Perspect. 2022;10:e00988. doi:

10.1002/prp2.988


https://www.theguardian.com/world/2021/nov/23/a-tale-of-two-pandemics-the-true-cost-of-covid-in-the-global-south
https://www.theguardian.com/world/2021/nov/23/a-tale-of-two-pandemics-the-true-cost-of-covid-in-the-global-south
https://www.theguardian.com/world/2021/nov/23/a-tale-of-two-pandemics-the-true-cost-of-covid-in-the-global-south
https://doi.org/10.1002/prp2.988

	A practical treatment for COVID-­19 and the next pandemic
	ACKNOWLEDGMENTS
	REFERENCES


