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As most countries continue to grapple with how to address
COVID-19 illness most effectively, uncertainty about how
best to diagnose and care for these patients has influenced
treatment decisions of medical practitioners across the
world. For example, observed variations in lung compliance
in COVID pneumonia that were initially characterized
as different phenotypes of lung injury [COVID-19 acute
respiratory distress syndrome (ARDS) or “CARDS” (1)]
have led to doubts about the use of ventilators (2,3).
Concerns about possible “cytokine release syndrome” have
opened fresh discussions about the use of steroids and anti-
inflammatory agents in sepsis and ARDS. Controversy
still surrounds use of dosages of anticoagulants, given
concerns about hypercoagulable states and development
of microthrombi. As a result, there is considerable
confusion about how best to help patients overcome severe
COVID-19 illness.

In this void, the appeal of unproven therapies has risen
considerably, despite inconsistent evidence of benefit.
Convalescent plasma proved ineffective in Ebola (4) and
high-quality studies in other viral diseases [e.g., pandemic
HINI influenza (5)] are lacking as all were observational
and did not have control arms. One retrospective study
of steroids early in clinical COVID-19 course suggested
a positive response (6), but the true role of steroids in
viral illness is unclear especially given previous evidence
indicating increased mortality in influenza (7). Tocilizumab,
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an anti-interleukin-6 receptor monoclonal antibody
currently being studied, continues to be used empirically for
COVID-19 despite potential risks of intestinal perforation,
cytopenia, and cytomegalovirus reactivation (8,9).
Hydroxychloroquine, a medication with reported iz vitro
activity against SARS-CoV2, has been especially popular
(10,11) despite the lack of clinical benefits (12). Indeed, the
use of some of these therapies was facilitated by politicians
trying to promote optimism as well as by governmental
bodies like the FDA in the US under a “compassionate use”
(National Expanded Access Treatment protocol) provision.
The appeal of using unproven therapies has been furthered
by challenges to rigorous study methodologies, as some
have questioned the significance of randomized clinical
trials in critical illness to assess outcomes (13). This has led
to some practitioners to invoke a “what’s there to lose?”
rationale to justify off-label use of medications, such as
tissue plasminogen activator (tPA) for suspected pulmonary
microthrombi (14).

The use of unproven or repurposed therapies outside
of robust clinical trials is problematic for several reasons.
First and foremost, true scientific advances may be difficult
or impossible to accomplish without proper examination
in a clinical trial setting. While statistical methods and
generalizability of study design should be examined when
considering application of results in individual patients,
randomized controlled trials and judicious control of risk
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of bias continue to buttress the foundation of medical
science. Without equipoise, results of clinical trials may lack
credibility. Second, many therapies have demonstrated real
toxicity in COVID-19. Hydroxychloroquine, especially in
conjunction with azithromycin, has been shown to increase
risks of QT prolongation and cardiac arrhythmias (15),
leading to new FDA warnings against its use for
COVID-19. Further widespread use may lead to shortages
of supply for those with other conditions in whom this
therapeutic agent is effective and necessary such as many
rheumatological conditions. Convalescent plasma, while
generally tolerated, incurs risks of transfusion-associated
circulatory overload and acute lung injury that can be
difficult to appreciate in patients already suffering from
severe COVID-19 ARDS. Steroids can prolong viral
shedding times and worsen myopathies and dysglycemia,
and tocilizumab can cause bone marrow suppression. Third,
many novel therapies are expensive and limited in supply,
leading to difficulties in access in many countries. For
example, a lack of transparency that surrounds remdesivir
distribution and availability has frustrated efforts to
access the drug in the US (16). As a result, off-label use of
unproven or repurposed therapies is fraught with risk.
Furthermore, specific challenges in low- and middle-
income countries (LMICs) require attention. Most
important, adoption of novel therapies detracts from efforts
against health threats with pre-existing and currently
high prevalence and associated mortality. A case in point
is malaria, an infectious disease that still affects over 200
million people and causes 400,000 deaths annually in many
LMICs, particularly in sub-Saharan Africa. Recent efforts
to address COVID-19 have undermined malaria-prevention
programs and reduced global supplies of chloroquine-based
medications that are essential in battling malaria and other
Plasmodial diseases. As a result, projections now suggest
that the number of malaria cases will soon double (17),
erasing gains made in disease control over the last 20 years.
The situation is similar for tuberculosis (TB). The STOP
T'B partnership has estimated that a 3-month lockdown with
a protracted restoration period could substantially increase
the global incidence and deaths due to TB globally (18).
Based on the Ebola experience, Matshido Moeti, the
director of WHO in Africa, recently provided a cautionary
note: “We saw with the Ebola virus disease outbreak in West
Africa that we actually lost more people to diseases that we
previously were managing to control like malaria than we lost to
the outbreak itself. Let us not repeat that with COVID-19.” (19).
In addition, 50-70% of deaths in LMICs are directly linked
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to the lack of basic, rather than novel, critical care resources
such as oxygen, ICU personnel and beds, ventilators,
medications, and access to transport (20), rather than novel
therapies with unproven benefits. Lack of oxygen therapy
is a key issue for many LMICs countries, and the COVID
epidemic may offer an opportunity to undertake research
on improved innovative methods for strengthening oxygen
delivery (21). Given that the leading causes of death in
LMICs across Asia and Africa continue to be ischemic heart
disease, stroke, and lower respiratory tract infections such
as TB and bacterial pneumonia (22), investment in these
fundamental resources and programs is crucial. Expenses for
obtaining, distributing, and administering novel but untested
COVID-19 therapies divert resources away from basic
critical care needs for medical conditions that are known to
be treatable. Finally, excessive use of unproven or repurposed
therapeutic agents may complicate global supply chains and
embroil LMICs in geopolitical tensions. For example, the
consumption and stockpiling of hydroxychloroquine in the
US led to calls for increased exports of hydroxychloroquine
from India, resulting in threats of political “retaliation” when
India tried to restrict exports of the drug (23).

Clinicians in LMICs and high-income countries alike
can leverage several strategies to help COVID-19 patients
while also minimizing risks. First, effective practice of
known principles and concepts of critical care medicine
substantiated by years of study should be encouraged and
enforced. Examples include high-flow oxygen delivery
systems, low tidal volume ventilation in ARDS, protocolized
interruptions of sedation and breathing trials in ventilated
patients, early mobilization, and attention to appropriate
pain, agitation, and delirium assessments and treatments,
many of which are part of the ABCDEF bundle (24,25).
Second, recognition of the importance of high-quality
clinical trials and equipoise is essential to make sustainable
scientific advances. In situations in which enthusiasm is high
but resources for research are limited, countries can restrict
involvement in clinical trials to certain therapies of higher
interest, thereby containing total expenditures while still
participating in scientific advancement. Research must be
appropriate to the population and needs, and the COVID
pandemic may offer opportunities for LMICs to undertake
research of broad value to health beyond COVID. Once
obtained, clinical trial results should be shared with the
medical community and public as transparently, quickly, and
widely as possible. Third, research must be conducted in
concert with awareness and compliance with basic infection
control measures that provide high-yield and cost-effective
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benefits. For example, hand hygiene is directly associated
with reductions in disease transmission in COVID-19 (26),
and measures like environmental decontamination and
universal use of masks are low-cost and effective to prevent
transmission. Proper use of personal protective equipment
(e.g., mask, gowns, and face shields) has been shown to
be effective, particularly in aerosol-generating procedures
such as bronchoscopy and intubation (27). Finally, we must
carry a sense of perspective, calm, and humility in the face
of this crisis that will facilitate rational decision-making.
Anxiety due to uncertainty, fear of infection, and frustration
is an understandable and natural human response to crisis.
However, by focusing energies upon substantiated evidence
and in high-quality clinical trials to evaluate novel therapies
rather than using them at will, clinicians can direct
resources and expertise towards the advancement of medical
science that will ultimately achieve the best outcomes in

COVID-19 and other diseases.
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