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Abstract

Health officials and scientists have warned that we face the threat of a potentially
devastating influenza pandemic. Instead, we are now in the midst of a global coro-
navirus (COVID-19) pandemic. National and international pandemic preparedness
plans have focused on developing vaccines and antiviral treatments. Another way to
confront the COVID-19 pandemic (and future pandemics) might be to treat patients
with inexpensive and widely available generic drugs that target the host response
to infection, not the virus itself. The feasibility of this idea was tested during the
Ebola outbreak in West Africa in 2014. This experience should inform our approach
to treating COVID-19 patients. It could also save lives during outbreaks of other
emerging infectious diseases and episodes of everyday acute critical illness. If this
“bottom up” syndromic approach to treating acute critical illness were shown to be
effective, it could have a dramatic impact on health, equity and security throughout
the world.

Highlights:

— Uncertainty about the outcome of COVID-19 is driving the social, economic and
political distress associated with the pandemic.

— Treating the host response to COVID-19 with inexpensive and widely available
generic drugs might save lives and mitigate this distress.

— Undertaking research on this idea will require political leadership.
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Introduction

The ‘sound’ banker ... is not one who sees danger and avoids it, but one who,
when he is ruined, is ruined in a conventional and orthodox way
along with his fellows so that no one can really blame him.

John Maynard Keynes
“The Consequences to the Banks of the Collapse of Money Values” 1931

In this quote, John Maynard Keynes—one of the most influential 20th-century
economists—talks about assigning responsibility for the actions of bankers and
the reluctance or unwillingness of societies to hold them accountable for what
they do or do not do. In the US election of 2020, voters decided to hold the
Trump administration accountable for its failure to mount an effective response
to the COVID-19 pandemic. Voters were not called upon to decide whether elite
scientists and institutions should be held accountable for failing to undertake
research on the idea that host response treatment might offer the only practical
way to reduce COVID-19 mortality. The consequences of the failure to take this
idea seriously were self-evident in the influenza pandemic in 2009 and during the
Ebola outbreaks in West Africa in 2014 and in the DRC in 2019. For whatever
reasons, the consequences of this failure continue to this day.

More than 15 years ago, cardiologists learned that among patients with acute
myocardial infarction (an inflammatory disease), those who had been taking
statins as outpatients and continued taking them or started on statins after hos-
pitalization had better survival than those who were not treated [1]. Importantly,
those who had been taking statins as outpatients but discontinued them after hos-
pitalization had increased mortality. Other investigators later found that pneumo-
nia patients who had been taking statins, angiotensin receptor blockers (ARBs)
or angiotensin-converting enzyme inhibitors (ACEIs) had improved survival [2].
An observational study by the same investigators showed that outpatient treat-
ment with a statin/ARB combination also greatly improved pneumonia survival
compared with single drug treatment [2; see Table 1]. In 2014, an unconventional
and poorly documented experience with Ebola patients in Sierra Leone sug-
gested that combination statin/ARB treatment led to “remarkable improvement”
in patient survival [2]. Taken together, these studies suggest that treatments tar-
geting the host response with widely available, inexpensive generic drugs could
improve survival in patients with emerging infections and other acute inflamma-
tory illnesses.
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Table 1 A research agenda for treating the host response to COVID-19

Choose drugs that are

eknown to modify the host response to infection

esafe in patients with acute critical illness

einexpensive

egeneric

ewidely available in low- and middle-income countries

efamiliar to practicing physicians

elikely to affect meaningful outcomes (such as 28-day mortality)
Plan clinical studies of COVID-19

econsult with investigators who understand the biology of the host response (such as vascular
biology, mitochondrial biogenesis, disease tolerance, immunometabolism)

estudy inexpensive generic drugs as monotherapy or in combinations

eundertake observational studies and prospective clinical trials in patients hospitalized with
COVID-19

eundertake the same studies in patients hospitalized with everyday acute critical illnesses,
including seasonal influenza, community-acquired pneumonia, sepsis

estudy outcomes in children and adults
eevaluate outcomes following individual and combination drug treatment

Plan what to do with the results
eidentify local sources of supply for potentially efficacious generic drugs,
edetermine quantities usually supplied and capacities for surge production
eassess patterns of distribution, needs for stockpiling, and logistics for delivery
edetermine drug costs for public programs

eprepare to communicate trial results to physicians, health officials, and the public

COVID-19: the disease

The respiratory disease (COVID-19) that emerged in China and has spread
throughout the world is caused by a coronavirus (SARS-CoV-2). Most infections
cause only mild to moderate illness and many have been asymptomatic. Case
fatality rates in hospitalized adults have been greater than those seen with sea-
sonal influenza, but there have been few hospitalizations or deaths among chil-
dren. Travel bans and physical distancing measures implemented by governments
might mitigate some of the devastating worldwide social, political and economic
distress COVID-19 has caused; by themselves they are unlikely to control the
pandemic.

The tissue receptor for SARS-CoV-2 is angiotensin converting enzyme 2 (ACE2),
also the receptor for SARS-CoV-1 that emerged in 2003 [3]. Infection with the
SARS-CoV-2 down regulates ACE2 [4]. In an animal model, higher levels of ACE2
were associated with a reduction in the severity of acute respiratory disease syn-
drome (ARDS) [5]. Severe COVID-19 is frequently complicated by coagulation
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abnormalities, cardiovascular involvement, and acute renal failure [6] These complica-
tions reflect underlying endothelial dysfunction.

COVID-19: vaccination and antiviral treatment

Vaccines for COVID-19 will take at least 12 to 18 months to develop and many
practical obstacles will have to be overcome for them to become widely available.
Similarly, there are no licensed antiviral treatments for COVID-19. The World
Health Organization (WHO) is conducting a ‘megatrial’ to test four broad-spec-
trum antiviral treatments. Among them, lopinavir and ritonavir (a protease inhibi-
tor combination used to treat HIV patients) and hydroxychloroquine have already
been shown not to be effective in hospitalized COVID-19 patients. A randomized
controlled trial in the United States (US) showed that remdesivir shortened the
length of hospital stay by almost four days, but failed to significantly improve
survival [7]. Remdesivir has recently been licensed to treat COVID-19 patients
in the US, although a five-day course of intravenous treatment is expensive. Con-
valescent plasma is safe to use in COVID-19 patients, but implementing this
treatment will be cumbersome and it is unlikely to be widely used [8]. Finally,
dexamethasone, an inexpensive anti-inflammatory corticosteroid that has been
extensively studied for treating sepsis and ARDS (with mixed results), improved
survival in COVID-19 patients who required oxygen therapy [9].

Except for corticosteroids and anticoagulants, almost all of the agents (drugs,
convalescent plasma, and monoclonal antibody preparations) that are or will be
entered into clinical trials target the SARS-CoV-2 virus. Yet antiviral treatments
might not be life-saving because most COVID-19 patients die in the second week
of illness when virus titers have declined from peak levels observed earlier in the
course of illness [10]. Instead of the virus, it is the host response that kills these
patients.

In the absence of a ‘game changing’ treatment, uncertainty about the mortality
risk for those who become infected is driving the global response to COVID-19.
Individuals are asking “will I live or will I die?”” They don’t know the answer and
neither do scientists or governments.

COVID-19: treating the host response

Statins and ARBs up regulate ACE2 and prevent experimental ARDS [2].
Together with clinical studies, these findings suggest that these drugs might
reduce COVID-19 morbidity and mortality [11]. Several investigators have found
that in hypertensive patients who were taking an ARB or an ACEI before or dur-
ing COVID-19 hospitalization, treatment did not make the infection worse and,
in some instances, was associated with improved survival [12-14]. Statins also
improved survival in hospitalized COVID-19 patients [15].
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Drugs like statins, ACEIs and ARBs (and other generic agents) counteract
endothelial dysfunction [2]. They downregulate many of the pro-inflammatory
cytokines (such as IL-6) associated with the ‘cytokine storm’. They counteract
coagulation abnormalities, bradykinin’s effects on pulmonary vascular perme-
ability (2, see Table 1), and promote mitochondrial biogenesis. They have broad
effects on immunometabolism, are often involved in the resolution of inflamma-
tion, and probably promote greater tolerance of infection [2]. Greater tolerance
might explain why children had lower mortality than adults during the influenza
pandemic in 1918 [16], something also seen with COVID-19. These drugs won’t
cure the disease, but they might buy enough time to allow patients to recover on
their own.

ARBs, ACEIs and statins have been shown to be safe in sepsis patients and they
are well-tolerated in those with COVID-19. Although some clinicians and research-
ers have raised questions about the safety of these drugs, in COVID-19 patients,
experts agree they should not be discontinued [12].

Research on host response treatment

Table 1 shows a research agenda for host response treatment of COVID-19 and other
pandemic diseases. If studies such as these are not completed before the emergence
of the next pandemic virus (such as a new influenza virus or coronavirus), they will
surely be undertaken during the next pandemic’s early days. Before the emergence
of SARS-CoV-2, these studies were not even considered. Although many of them
have been undertaken in recent months, the results of several observational studies
appear to have had little practical impact on clinical care. Those that are randomized
controlled trials will not produce results until sometime next year.

If effective, host response treatment could make an enormous contribution
to global health, global equity, and global security [2]. Given these benefits, it is
unclear why an idea that is more than ten years old continues to be ignored. Behav-
ioral scientists have convincingly shown that biases, social influences and herding
instincts among scientists and health officials can be important obstacles to introduc-
ing new scientific ideas [17]. These factors can “distort the evolution of knowledge
if scientists are reluctant to accept an alternative explanation for their observations”
[17]. In practical terms, for elite scientists and their sponsoring institutions “the rep-
utational and/or financial costs of doing so can be very large” [2]. In other words,
new ideas threaten the power of the scientific and global health establishment.

The need for political leadership
In 2008, I wrote, ... we have two alternatives: we can either do (research on host
response treatment) before the pandemic arrives and perhaps show that generic

agents will not be useful, or we can do it after the pandemic has passed and perhaps
discover that millions of people could have been saved. We can no longer avoid this

¥



COVID-19, host response treatment, and the need for political... 1

choice” [18]. In the runup to the COVID-19 pandemic, scientists and health officials
ignored this choice.

In 2013, the Assistant Secretary for Preparedness and Response in the US,
together with the Directors of the Centers for Disease Control and Prevention and
the National Institutes of Health, set forth several components of a research response
to a public health emergency like a pandemic [19]. They called for developing
generic study protocols, pre-funding research networks, and awarding just-in-time
research contracts to an on-call ‘ready reserve’ of clinicians, scientists, and other
experts who would undertake this research. These sensible suggestions could have
been implemented before the COVID-19 pandemic. Unfortunately, this was not
done.

An article written by Michael Ignatieff in 2007 helps us understand what needs to
be done to make host response treatment a reality [20]. Ignatieff reflected on his ear-
lier (he thought mistaken) decision to support the US invasion of Iraq in 2003 [20].

“The trouble with academics ... is that they care more about whether ideas are
interesting than whether they are true. Politicians live by ideas just as much as
professional thinkers do, but they can’t afford the luxury of entertaining ideas
that are merely interesting. They have to work with the small number of ideas
that happen to be true and the even smaller number that happen to be applica-
ble to real life. In academic life, false ideas are merely false and useless ones
can be fun to play with. In political life, false ideas can ruin the lives of mil-
lions and useless ones can waste precious resources. An intellectual’s respon-
sibility for his ideas is to follow their consequences wherever they may lead.
A politician’s responsibility is to master those consequences and prevent them
from doing harm.”

In the context of pandemic preparedness, Ignatieff places responsibility squarely
where it belongs: in the hands of political leaders. They include not only those in
national governments and international agencies but also those in international phil-
anthropic and humanitarian non-governmental organizations. He reminds them of
their responsibilities not to pursue false and useless ideas that can waste precious
resources and ruin the lives of millions. Instead, he urges them to support the small
number of ideas that can be realistically applied to the lives of people everywhere.

What we should do

Without a new approach to treating patients with COVID-19 and other emerg-
ing infectious diseases, we could be sleepwalking into repeating the experience of
patients and physicians during the influenza pandemic in 1918 [21]. Physicians who
have cared for physicians who have cared for COVID-19 patients already know the
difficulties they will face during the next pandemic.

COVID-19 patients already know the difficulties they will face during the next
pandemic. Unfortunately, political leaders who are responsible for pandemic prepar-
edness are still not pursuing practical ideas that could help them with their tasks.
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We have no idea of what the global mortality of the COVID-19 pandemic will
be. However, the 1918 influenza pandemic killed an estimated 50—-100 million peo-
ple worldwide. If a new, highly virulent and easily transmissible influenza virus
emerges, it too will spread rapidly and overwhelm healthcare systems everywhere. It
could be far worse than anything we will experience with COVID-19.

Most people in the world will eventually be infected with SARS-CoV-2. Many
will remain asymptomatic and others will develop a mild-to-moderate self-limited
illness. Although clinical management of hospitalized COVID-19 patients has
improved with the use of remdesivir [7], dexamethasone [9], anti-coagulation [22]
and better management of oxygenation, many still develop severe illness and die.
If we had more effective treatment, many of them would probably survive. Effec-
tive treatment might reduce hospital and ICU admissions and demands for oxy-
gen therapy and mechanical ventilation. As prophylaxis, it might prevent illness in
healthcare workers. Given to ‘test-positive’ individuals before they develop symp-
toms or in the initial stages of illness, it might prevent the development of more
severe illness or the chronic, persistent illness that has been seen in many survivors
(the so-called ‘long-haulers’). There might be less need for widespread testing, con-
tact tracing and isolation. Uncertainty about the disease might be greatly reduced
and with it the devastating social, economic and political consequences experienced
everywhere.

There are debates about how to best determine what constitutes effective treat-
ment for COVID-19. Some investigators insist that nothing less than randomized
controlled trials will be required, a view that dominates most ‘top down’ thinking
about developing medical countermeasures for the current and future pandemics
[23]. Others have a more nuanced (that is, more realistic) view of what is required;
they recognize the necessary trade-offs between learning and doing [24].

Given the failure of scientists and health officials to undertake clinical trials of
potentially effective treatments during the pre-COVID-19 period, some practicing
physicians might decide to treat all of their COVID-19 patients (not just those with
hypertension) with drugs (such as statins, ACEIs and ARBs, alone or in combina-
tion) whose effectiveness most still regard as uncertain. They will do so knowing
treatment is safe and hoping it will do some good. It will be essential for them to
report their observations on the effectiveness of these treatments if they choose to
use them [25].

The great advantage of treating the host response for the COVID-19 and any
future pandemic is that these inexpensive generic drugs are produced in developing
countries and are widely available. Practicing physicians use them every day in car-
ing for patients with common cardiovascular and metabolic diseases. If they could
be shown to be clinically effective, these repurposed drugs could become a central
feature of a worldwide ‘bottom up’ approach to managing all pandemics. In addi-
tion, there is a distinct possibility that they could also be used as syndromic treat-
ment for patients with everyday acute critical illnesses (such as community-acquired
pneumonia, sepsis, seasonal influenza) [2]. The cost of treating each patient would
be a few dollars.

For more than a decade, I have argued that a practical response to a pandemic
threat could be based on treating the host response with inexpensive generic drugs
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that are familiar to practicing physicians and would be available on the first pan-
demic day in every country that has a basic healthcare system [2]. Laboratory and
clinical studies suggest that several inexpensive generic drugs already meet these
criteria. If we already knew that these drugs could save lives, they could be used in
every country that is still affected by COVID-19.

There is no convincing evidence (and no guarantee) that inexpensive generic
drugs would reduce COVID-19 morbidity and mortality. Observational studies and
randomized controlled trials of host response treatment for COVID-19 and everyday
acute critical illnesses could provide crucial support for this idea. We should make
this research a central element of our response to the COVID-19 pandemic. It should
be the foundation of our response to the next one.
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