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Hydroxychloroquine is the most widely prescribed intra-
cellular anti-infective for human SARS-CoV-2 infection and
COVID-19 syndrome. There have been 296 studies, 220 of
which are peer reviewed, 246 comparing treatment and con-
trol groups [1]. This agent is successfully used in both pro-
phylaxis and early therapy (Fig. 1). As a general principle, the
earlier hydroxychloroquine is started in the course of illness,
the larger treatment effects can be observed. These effects are
greatly enhanced by the use of agents in combination to ad-
dress SARS-CoV-2 replication, cytokine storm, and throm-
bosis [2, 3]. Early treatment of SARS-CoV-2 infection has
the largest opportunity to control the outbreak since efforts
are placed on those acutely ill with COVID-19 where there
are interventions to control spread of disease, reduce the in-
tensity and duration of illness, generate natural immunity,
and prevent hospitalization and death, resulting in greater
population protection from SARS-CoV-2 [4].

In this issue of Reviews in Cardiovascular Medicine, a
paper from Million et al. [5] describes the impact of hy-
droxychloroquine as a direct treatment for early COVID-19
in ambulatory patients presenting to an expert day hospi-
tal (Institut Hospitalo-Universitaire Mediterraneé Infection)
for early therapy with the goal of reducing hospitalization
and death. Among 10,429 patients who took on average 4
days to present for medical care and another day to receive
SARS-CoV-2 test results, 8315 were treated with hydrox-
ychloroquine and azithromycin and this group had an ob-
served case fatality fraction of 0.06%. The combination of
hydroxychloroquine and azithromycin was associated with
a 93% reduction in mortality (adjusted OR = 0.17, 95% CI
0.06-0.48, p = 0.0007, n = 2015 age >60 years). There were
5 deaths among the 8315 patients who received hydroxy-
chloroquine and azithromycin and 11 among the 2114 who
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Fig. 1. Roles of hydroxychloroquine in the prevention and treatment
of SARS-CoV-2 infection and the COVID-19 syndrome.

received other treatments (p < 0.0001). These data are con-
sistent with four large studies presented by the authors in a
meta-analysis of 32,124 patients from five countries, showing
that early treatment with hydroxychloroquine was associated
with a 69% reduction in mortality [5]. These data are also
consistent with U.S. primary care cohorts that have demon-
strated ~85% reductions in both hospitalization and death
with various multidrug regimens, most with hydroxychloro-
quine as a base [6].

The large study conducted over nine months from Million
and colleagues demonstrates that very low rates of mortality
can be achieved in a dedicated outpatient “hospital” even if
therapy is started relatively late into the course of viral repli-
cation [7]. A weakness of the study by Million et al. is that it
is from a single center and not randomized. These findings
are complemented by the contemporary early use of hydrox-
ychloroquine in combination with anti-inflammatory agents,
and antithrombotics in some cases to extend the range of hy-
droxychloroquine to higher risk patients and reduce the risks
of both hospitalization and death [7]. Thus in aggregate, the
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body of literature supporting early ambulatory therapy for
high-risk COVID-19 patients is compelling and at this point,
only large (n >20,000) randomized multidrug randomized
trials could better inform the community on the most ideal
drug combination for future early ambulatory therapy [7].
At the time of this writing, the World Health Organiza-
tion, Centers for Disease Control, Infectious Disease Society
of America, and European Society of Clinical Microbiology
and Infectious Diseases have not comprehensively addressed
early ambulatory therapy for patients with COVID-19 and
have made no recommendations for any single agent or com-
bination regimens. Hence the present efforts on defining the
roles of single and multiple drugs are critical in the pandemic
response.
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