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Background Morbidity andmortality associatedwithCOVID-19has increasedexponentially,andpatientswith cardiovascular
(CV) disease are at risk for poor outcomes. Several lines of evidence suggest a potential role for CV therapies in COVID-19 treatment.
Characteristics of clinical trials of CV therapies related to COVID-19 registered on ClinicalTrials.gov have not been described.

Methods ClinicalTrials.gov was queried on August 7, 2020 for COVID-19 related trials. Studies evaluating established
CV drugs, other fibrinolytics (defibrotide), and extracorporeal membrane oxygenation were included. Studies evaluating anti-
microbial, convalescent plasma, non-colchicine anti-inflammatory, and other therapies were excluded. Trial characteristics
were tabulated from study-specific entries.

Results A total of 2,935 studies related to COVID-19 were registered as of August 7, 2020. Of these, 1,645 were
interventional studies, and the final analytic cohort consisted of 114 studies evaluating 10 CV therapeutic categories.
Antithrombotics (32.5%; n = 37) were most commonly evaluated, followed by pulmonary vasodilators (14.0%; n = 16), renin-
angiotensin-aldosterone system-related therapies (12.3%; n = 14), and colchicine (8.8%; n = 10). Trials evaluating multiple CV
therapy categories andCV therapies in combinationwith non-CV therapies encompassed4.4% (n=5) and9.6% (n=11) of studies,
respectively. Most studies were designed for randomized allocation (87.7%; n = 100), enrollment of less than 1000 participants
(86.8%; n = 99), single site implementation (55.3%; n = 63), and had a primary outcome of mortality or a composite including
mortality (56.1%; n = 64).Most study populations consisted of patients hospitalized with COVID-19 (81.6%; n = 93). At the time of
database query, 28.9% (n = 33) of studies were not yet recruiting and the majority were estimated to be completed after December
2020 (67.8%; n = 78). Most lead sponsors were located in North America (43.9%; n = 50) or Europe (36.0%; n = 41).

Conclusions A minority (7%) of clinical trials related to COVID-19 registered on ClinicalTrials.gov plan to evaluate CV
therapies. Of CV therapy studies, most were planned to be single center, enroll less than 1000 inpatients, sponsored by
European or North American academic institutions, and estimated to complete after December 2020. Collectively, these
findings underscore the need for a network of sites with a platform protocol for rapid evaluation of multiple therapies and
generalizability to inform clinical care and health policy for COVID-19 moving forward. (Am Heart J 2021;232:105-15.)
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The coronavirus disease 2019 (COVID-19) pandemic,
which has affected over 27 million individuals and caused
over 899,000 deaths globally as of September 10, 2020,1

has motivated a laudable global effort to rapidly evaluate
novel and established therapies that may improve
outcomes in COVID-19 patients. At present, a limited
number of therapies have been shown to improve clinical
outcomes in patients infected by severe acute respiratory
syndrome coronavirus-2 (SARS-CoV-2) via randomized
controlled trial (RCT) data.2,3

Cardiovascular (CV) disease is widely prevalent and
remains the leading cause of mortality globally.4 Patients

http://crossmark.crossref.org/dialog/?doi=10.1016/j.ahj.2020.10.065&domain=pdf
http://ClinicalTrials.gov
http://ClinicalTrials.gov
http://ClinicalTrials.gov
mailto:avarshney1@bwh.harvard.edu
https://doi.org/10.1016/j.ahj.2020.10.065


106 Varshney et al
American Heart Journal

February 2021
with CV comorbidities are more likely to have severe
COVID-19 illness and in-hospital mortality.5-7 Moreover,
hospitalized COVID-19 patients who develop acute cardiac
injury, manifesting as elevation in troponin level, constitute
a cohort with a particularly poor prognosis.5,7,8 These
clinical observations are corroborated by evidence of
various CV pathophysiologic mechanisms in COVID-19
patients.9-11 Additionally, both the renin-angiotensin-
aldosterone system (RAAS)12 and thromboinflammation13

are implicated in COVID-19 pathogenesis. Collectively,
these findings highlight a potential prominent role for CV
therapies in the management of COVID-19. However, the
characteristics of ongoing trials evaluating CV therapies for
treatment of COVID-19 are not well described, and have
implications for the clinical, investigative, and policy
communities, as well as funding agencies. We therefore
evaluated registered clinical trials of established CV
therapies related to COVID-19 using the ClinicalTrials.gov
database, which was established to improve monitoring
and conduct of research studies.14

Methods
The ClinicalTrials.gov database was queried on August 7,

2020 using the search terms “COVID-19,” “SARS-CoV-2,”
“2019-nCoV,” “severe acute respiratory syndrome corona-
virus 2,” and “2019 novel coronavirus” (found at: https://
clinicaltrials.gov/ct2/results?cond=COVID-19) for inter-
ventional studies. Studies in the following standardized,
ClinicalTrials.gov-generated intervention categories were
reviewed: “Anti-Arrhythmia Agents,” “Anticoagulants,”
“Antihypertensive Agents,” “Cardiotonic Agents,” “Chan-
nel Blockers,” “Colchicine,” “Fibrinolytic Agents,” “Hypo-
glycemic Agents,” “Lipid Regulating Agents,” “Natriuretic
Agents,” “Platelet Aggregation Inhibitors,” and “Vasodilator
Agents.” Studies evaluating established cardiovascular
drugs (e.g., antithrombotics, RAAS related therapies, nitric
oxide) or other fibrinolytics (defibrotide) were included.
Given the longstanding role of colchicine in the treatment
of pericarditis15 and recent evidence demonstrating its
benefit in patients with myocardial infarction16 and
chronic coronary artery disease,17 it was considered a CV
therapy. The database searchwas then reviewed for studies
evaluating extracorporeal membrane oxygenation
(ECMO), and these studies were also included for analysis.
Trials evaluating CV therapies in combination with non-CV
therapies were also included, as these often represent
large, network-based, platform trials. Studies evaluating
anti-microbial (e.g., hydroxychloroquine, remdesivir), con-
valescent plasma, non-colchicine anti-inflammatory (e.g.,
methylprednisolone, tocilizumab), experimental, or other
therapieswithout established CV therapieswere excluded,
as were studies that were withdrawn or terminated. Three
investigators (ASV, DEW, AK) independently reviewed
studies for eligibility to ensure all included trials involved
evaluation of established CV therapies. No extramural
funding was used to support this work. The authors are
solely responsible for the design and conduct of this study,
all study analyses, the drafting and editing of the paper, and
its final contents.
The following structured data fields were extracted and

tabulated in Microsoft Excel (Microsoft Corporation,
Redmond, WA) from study-specific ClinicalTrials.gov
entries: interventional therapy, study allocation and
masking strategy, study phase, primary study purpose
(treatment vs. prevention), number of arms, participant
inclusion and exclusion criteria, exclusive enrollment of
healthcare workers (HCW), desired study enrollment
size, primary outcome measures, control group type,
estimated or actual study start date, recruitment status,
estimated or actual study completion date, and lead
sponsor type and location. Study population was
categorized as outpatient, inpatient, or both. Studies
enrolling inpatients were further categorized as enrolling
only intensive care unit (ICU) patients, only non-ICU
patients, or all inpatients. Primary endpoints were
categorized as mortality only, composite endpoints
including mortality, clinical endpoints not including
mortality, or surrogate endpoints. Control groups were
categorized as placebo, active comparator, usual care, or
none. Lead sponsors were categorized as academic,
government, industry, or other. Categorical variables
are presented as counts and percentages. Maps displaying
study lead sponsor locations and COVID-19 prevalence
were generated using Tableau Desktop Professional
Edition (Tableau Software Inc., Seattle, WA).

Results
The initial ClinicalTrials.gov query yielded 2,935 regis-

tered studies related to COVID-19 registered on or before
August 7, 2020. Of these, 1,645 (56.0%) had an interven-
tional study design. Among interventional studies, 114
(6.9%) involved established CV therapies (Figure 1).

Trial characteristics
A total of 10 therapeutic categories were represented

among trials of CV therapies related to COVID-19 (Figure 2).
Trials evaluating antithrombotics were the most common
(32.5%; 37/114), followed pulmonary vasodilators (14.0%;
16/114), RAAS-related therapies (12.3%; 14/114), and
colchicine (8.8%; 10/114). Multiple CV therapies will be
assessed in 4.4% (5/114) of studies, and 9.6% (11/114) will
evaluated CV therapies in combination with non-CV
therapies. Detailed trial characteristics are presented in
Table I. Randomized allocation was planned in 87.7% (100/
114), and 60.5% (69/114) of trials were open label. Themost
common control group type was usual care (50.9%; 58/114)
and placebo-controlled trials made up 23.7% (27/114) of the
analytic study cohort. Most trials were registered as phase 2
or beyond (86.8%; 99/114). The majority of studies planned
to enroll less than 1000 participants (86.8%; 99/114) and
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Figure 1

Derivation of 114 interventional studies of cardiovascular therapies related to COVID-19 registered on ClinicalTrials.gov for analysis.
Abbreviations: COVID-19, coronavirus disease 2019; CV, cardiovascular.

Varshney et al 107
American Heart Journal
Volume 232
were registered as single site (55.3%; 63/114). Of the 15 trials
planned to enroll at least 1000 participants, 6 (40.0%) were
evaluating antithrombotics, 3 (20%) were evaluating CV
therapies in combination with non-CV therapies, 2 each
(13.3%) were evaluating multiple CV therapies and colchi-
cine, and 1 (6.7%) trial involved icosapent ethyl. Lead
sponsors were academic institutions and industry in 79.8%
(91/114) and 7.0% (8/114) of studies, respectively.
Most study populations consisted of patients hospital-

ized with COVID-19 (81.6%; 93/114). Of 15 trials
enrolling ICU patients only, 26.7% (4/15) involved
pulmonary vasodilators, 20% (3/15) involved ECMO
strategies, and 20% (3/15) involved antithrombotics.
Two trials enrolling outpatient HCW only will evaluate
inhaled nitric oxide therapy; one trial will evaluate
icosapent ethyl in HCW. A total of 14.9% (17/114) of
trials will enroll outpatients only, and several therapy
classes are represented among these studies.
The most common primary outcome category was a

composite including a mortality component (47.4%; 54/
114). Non-mortality clinical outcomes (21.9%; 25/114)
and surrogate outcomes (21.9%; 25/114) were the next
most frequent primary outcome categories, followed by
mortality alone (8.8%; 10/114). Pulmonary complications
(e.g., need for mechanical ventilation) were most
common non-mortality clinical outcome type (26.3%;
30/114) and CV outcomes were the primary outcome
type in 8.8% (10/114) of studies. Most trials were
designed with a primary purpose of informing COVID-
19 treatment (93.9%; 107/114), while 5.3% (6/114) had a
primary purpose of informing COVID-19 prevention. At
the time of the database search, 69.3% (79/114) of studies
were recruiting, one study was completed, one study was
suspended, and the remainder (28.9%; 33/114) were not
yet recruiting. See eTables 1-9 in the Supplement for
additional detailed trial-specific information.

Trial timelines and geography
At the timeof theClinicalTrials.govquery, 98.2% (112/114)

of trialswere planned to begin during or prior to August 2020
(Figure 3A).Most studieswere estimated tobe complete after
December 2020 (67.8%; 78/114) (Figure 3B). Trials planned
to end in June 2021 or later comprised 21.1% (24/114) of the
analytic cohort. Themajority of lead sponsorswere located in
either North America (43.9%; 50/114) or Europe (36.0%; 41/
114) (Figure 4). Lead sponsors from Asia, South America,
Africa, and Australia were less common.
Discussion
This analysis of clinical trials of CV therapies for COVID-19

registered on ClinicalTrials.gov has the following notable
findings: 1) a minority of interventional studies related to
COVID-19 registered on ClinicalTrials.gov plan to evaluate

http://ClinicalTrials.gov
http://ClinicalTrials.gov
http://ClinicalTrials.gov
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Figure 2

Prevalence of cardiovascular therapeutic classes evaluated in analytic trials cohort. Abbreviations: CV, cardiovascular; ECMO, extracorporeal
membrane oxygenation; RAAS, renin-angiotensin-aldosterone system.
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CV therapies or CV specific outcomes; 2) most studies are
planned to be single center, enroll less than 1000 inpatients,
sponsored by European or North American academic
institutions; and 3) are estimated to complete after
December 2020. Given that the CV system is strongly
implicated in COVID-19 pathogenesis and patients with CV
comorbidities have increased risk for adverse outcomeswith
COVID-19, these findings have the potential to inform future
investigations of possible COVID-19 therapies. This analysis
also provides a quantitative basis for the need for thoughtful
application of trial results to clinical practice and policy
development by considering important trial design charac-
teristics and limitations.

Characteristics of RCTs of CV therapies related to
COVID-19
Approximately 7% of registered clinical trials related to

COVID-19 sought to evaluate CV therapies. COVID-19 is
caused by SARS-CoV-2 infection and disease-related
morbidity primarily manifests as acute respiratory distress
syndrome. Thus, it is plausible that most registered trials
seek to evaluate anti-microbial and pulmonary therapies.
However, CV comorbidities confer a high burden of
morbidity and mortality in COVID-19 patients, and the
RAAS, thromboinflammation, and CV complications (ST
segment elevation myocardial infarction,18 stroke,19 and
myocarditis20) have a prominent role in COVID-19
pathogenesis. It is therefore possible that studies
evaluating CV therapies are underrepresented in the
current COVID-19 trials portfolio. The reasons for this are
likely myriad, including evolving insights into COVID-19
disease stages and complications,21 a paucity of granular
pathophysiologic data characterizing distinct phenotypes
of COVID-19 related cardiac injury, and greater focus on
anti-microbial, anti-inflammatory, and convalescent
plasma-based therapies among interventional studies.
Studies in the analytic cohort plan to evaluate an array of

CV therapies, each of which has varying levels of
plausibility for efficacy in COVID-19. RAAS-related thera-
pies, which have widespread use in patients with CV
comorbidities, were commonly evaluated. Given that
SARS-CoV-2 enters epithelial cells via angiotensin-
converting enzyme 2 (ACE2), leads to subsequent down-
regulation of ACE2 expression,22 and serum angiotensin II
levels have been shown to correlate with SARS-CoV-2 viral
load and severity of respiratory failure,23 the focus on these

Image of Figure 2


Table I. Characteristics of interventional studies related to
COVID-19 evaluating cardiovascular therapies registered on
ClinicalTrials.gov as of August 7, 2020 (n = 114)

Characteristic N (%)

Allocation strategy
Randomized 100 (87.7)
Single group 9 (7.9)
Sequential 2 (1.8)
Other 3 (2.6)

Masking
Open label 69 (60.5)
Single 18 (15.8)
Double 6 (5.3)
Triple 8 (7.0)
Quadruple 13 (11.4)

Control group
Placebo 27 (23.7)
Active comparator 17 (14.9)
Usual care 58 (50.9)
None 11 (9.6)
Sham 1 (0.9)

Trial phase
Phase 1 3 (2.6)
Phase 1/2 3 (2.6)
Phase 2 42 (36.8)
Phase 2/3 7 (6.1)
Phase 3 33 (28.9)
Phase 4 17 (14.9)
NA 9 (7.9)

Number of arms
1 10 (8.8)
2 87 (76.3)
≥3 17 (14.9)

Desired enrollment
< 51 24 (21.1)
51-100 16 (14.0)
101-200 21 (18.4)
201-999 38 (33.3)
≥1000 15 (13.2)

Lead sponsor location
Africa 3 (2.6)
Europe 41 (36.0)
North America 50 (43.9)
South America 9 (7.9)
Asia 10 (8.9)
Australia 1 (0.9)

Lead sponsor type
Academic 91 (79.8)
Industry 8 (7.0)
Government 3 (2.6)
Health system 7 (6.1)
Other 5 (4.4)

Number of sites
Single 63 (55.3)
Multiple 48 (42.1)
Unknown / not listed 3 (2.6)

Study population
Outpatient 17 (14.9)
Inpatient 93 (81.6)

ICU only 15 (16.1)⁎
Non-ICU only 15 (16.1)⁎

Other or not listed 4 (3.5)
Healthcare workers only 3 (2.6)

Primary outcome

(continued on next page)

able I (continued)

haracteristic N (%)

Mortality only 10 (8.8)
Composite including mortality 54 (47.4)
Clinical without mortality 25 (21.9)
Surrogate 25 (21.9)
ature of non-mortality clinical outcomes
Pulmonary 30 (26.3)
Cardiovascular 10 (8.8)
Ordinal scale 15 (13.2)
Safety 3 (2.6)
Other 27 (23.7)

rimary purpose
Treatment 107 (93.9)
Prevention 6 (5.3)
Other 1 (0.9)
ecruitment status
Recruiting 79 (69.3)
Not yet recruiting 33 (28.9)
Completed 1 (0.9)
Suspended 1 (0.9)

bbreviations: ICU, intensive care unit; NA, not applicable.
% out of studies evaluating inpatients.
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therapies amongCVdrugs is appropriate. SevereCOVID-19
is also characterized by abnormalities in hemostatic
markers24 and potentially endotheliitis.11 As such, it is
apt that most registered studies are designed to evaluate
antithrombotic strategies in COVID-19 patients. Colchi-
cine, which reduces levels of inflammatory mediators25

that are correlated with worse outcomes in COVID-19
patients,7 is also appropriately being evaluated. Despite the
known endothelial-stabilizing, anti-inflammatory, and ben-
eficial CV effects of statins,26 there are few trials evaluating
the potential role of these commonly used and generally
well-tolerated drugs in COVID-19 patients.
This analysis also demonstrates that registered CV

therapeutic trials are limited in scale and generalizability.
Of note, multiple distinct trials seek to evaluate the same
therapy, but have differing primary outcomes. Most trials
were open label, a placebo control arm was present in
less than one quarter, and about 10% of trials had no
control group. Such designs may introduce systematic
biases27 and results from these trials should be inter-
preted in the appropriate context before clinical appli-
cation. Despite widespread COVID-19 prevalence and
multiple studies examining the same or similar therapies,
most studies aimed to enroll less than 1000 patients and
were planned to be single-center.
Findings from this analysis also delineate the timeline of

when potentially beneficial CV therapies for COVID-19 may
be identified and underscore the need for measured
approaches to public policy changes that take into account
the time required for meaningful clinical evidence to be
generated. While almost all studies in the analytic cohort
were scheduled to begin enrollment before August 2020, it
is noteworthy that almost one-third of studies were not yet

http://ClinicalTrials.gov


Figure 3

A, Monthly estimated or actual start dates of studies in analytic cohort. B, Monthly estimated end dates of studies in analytic cohort.

110 Varshney et al
American Heart Journal

February 2021
recruiting at the time of the database query. Additionally,
over two-thirds of studies are estimated to be completed
after December 2020.
The vast majority of lead sponsors of studies analyzed

were from either Europe or North America, which is
consistent with reported COVID-19 disease prevalence
globally.28 However, lack of adequate testing in low
income countries may under-estimate the true prevalence
of COVID-19 in many regions of the world. Resource-
limited countries are particularly vulnerable to devastat-
ing ramifications from spread of SARS-CoV-2,29 and
studies conducted in Europe and North America may
have limited generalizability to these regions based on
differences in population prevalence of co-morbidities,
environmental factors, and healthcare infrastructure.
Therefore, planned RCTs should seek to enroll patients
in low income countries when feasible and trials should
be established to inform care specifically in these regions.
Lastly, if beneficial CV therapies are identified for COVID-
19 patients, a global supply chain that could facilitate
rapid production, distribution, and utilization of such
treatments should be expediently established to maxi-
mize therapy access and effectiveness.

Proposed solutions and policy implications for clinical
research
Even in the midst of a global pandemic resulting in

unprecedented levels of disruption inhealthcare and society,

Image of Figure 3


Figure 4

A, Geographic prevalence of COVID-19 cases as of August 7, 2020 (data from WHO COVID-19 Situation Report). B, Geographic prevalence of
lead sponsors of trials of cardiovascular therapies related to COVID-19 registered on ClinicalTrials.gov as of August 7, 2020.
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it is clear that the CV and broader medical communities
remain deeply committed to improving patient outcomes.
Large scale, coordinated trial efforts related to COVID-19 are
emerging, including theAcceleratingCOVID-19Therapeutic
Interventions andVaccines (ACTIV) initiative by theNational
Institutes of Health and the recently presented BRACE-
CORONA trial, which involved 34 sites and was sponsored
by D'Or Institute for Research and Education. However,
findings from this analysis highlight the need for continued
development of pragmatic, centralized RCT infrastructures
that can facilitate efficient, multi-center trials. Integration of
research into routine clinical care30 or established registries
31 focusing on specific disease states, therapies, or patient
populations could help establish such infrastructures.32

Additionally, utilization of adaptive trial designs,33 real-world
data, and technology-basedplatforms for trial enrollment and
execution has the potential to substantially decrease trial
costs and complexity.34 While such trials are often open
label, the benefits of efficient evidence generation using
these mechanisms may outweigh the potential for bias
introduction, especially if efforts are made to transparently
acknowledge pertinent trial limitations upon reporting.
The COVID-19 pandemic also represents an important

opportunity to enhance patient engagement in clinical
research. Specifically, given the contagious nature of the
disease, enabling virtual patient trial participation and
endpoint adjudication may facilitate safer and more
streamlined enrollment of COVID-19 outpatients. Some of
these principles have been applied to COVID-19 related
research in HCW35,36 and in the Randomised Evaluation of
COVID-19 Therapy (RECOVERY) trial.37 However, addition-
al mechanisms for efficient evidence generation are urgently
needed to enable evaluation of potential COVID-19 disease-
modifying therapies in trials with clinically meaningful
endpoints of adequate size and statistical power.38

While important COVID-19 related research efforts
have been rapidly funded by local and national mecha-
nisms, the scale of this funding is likely inadequate for the
conduct of large, clinically informative RCTs of potential
COVID-19 therapies. An alternate approach of funding
national or international clinical trials networks dedicated
to rapid evaluation of candidate COVID-19 therapies may
facilitate a more coordinated and streamlined approach
to large-scale RCT execution. This approach may help
diminish inefficient trial redundancy. For instance, this
analysis found ten registered RCTs evaluating colchicine
in hospitalized patients with COVID-19. None of these
trials have the same primary outcome, and in aggregate
they will likely provide mechanistic insights on the
potential role of colchicine in COVID-19 treatment but
are unlikely to convincingly establish a therapeutic
stance. In the context of a clinical trials network or
collaboratory, these RCTs could still be permitted to
function independently, but could have established a
priori an agreement to pool patient-level data upon trial
conclusion and assess clinically meaningful outcomes.
Such a strategy could facilitate more efficient evidence
generation that influences clinical care and patient
outcomes on the rapid time scale necessary.
Moreover, this analysis found limited industry sponsor-

ship of trials of CV therapies in COVID-19 patients. Given
the strain the COVID-19 pandemic has placed on the
global economy and existing public research infrastruc-
tures, an important opportunity exists to expand industry
engagement in evidence generation. Outside of tradition-
al sponsorship of patented pharmaceutical trials, corpo-
rations should consider funding trials of generic therapies
in order to identify patient cohorts that may be relevant
for future studies of novel therapeutics, establish
collaborations with trial networks and investigators,
gain insights into non-pharmacologic aspects of health-
care delivery (e.g., implementation strategies), and raise
social capital. Additionally, companies that focus pre-
dominantly on medical equipment and sensors have an
opportunity to deploy new devices and technologies in
such trials and learn valuable information regarding
device safety and efficacy, even if the intervention
formally being evaluated is a generic medication.

Limitations
This analysis should be interpreted in the context of

several limitations. First, the COVID-19 related trials
portfolio is rapidly evolving, and this cross-sectional
analysis reflects the state of the portfolio on August 7,
2020. It is anticipated that numerous trials not represented
in this analysiswill be registered on ClinicalTrials.gov as the
pandemic progresses and that the characteristics of
analyzed trials will change. Second, although registration
on ClinicaTrials.gov is required by the US Food and Drug
Administration, National Institutes of Health, European
Union, World Health Organization, and International
Committee of Medical Journal Editors for certain types of
clinical trials,39 this database may not reflect all ongoing
clinical trials related toCOVID-19. Specifically, trials in Asia,
Africa, and South America may have been underrepresent-
ed and may be registered with other clinical trial registries.
Third, extracted data relied on accurate and timely
information entered for each trial on respective
ClinicalTrials.gov entries. Protocols or published study
designs were not available for review for verification.
Fourth, although lead sponsor types were tabulated from
trial-specific entries, ClinicalTrials.gov does not require
detailed reporting of trial funding sources. Given that the
majority of lead sponsors were academic medical centers,
many of which receive financial support from government
entities, this may have led to underappreciation of
government funding sources. Fifth, while lead sponsor
location is available from ClinicalTrials.gov, not all study
entries included detailed information regarding trial sites.
Therefore, the geographic distribution of lead sponsor
locations may not necessarily reflect the locations of study
enrollment and implementation. In addition, the presence
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of one study location was interpreted as a trial being single
site unless a study entry specifically indicated a trial was
multi-center. However, it is possible that some trialsmay be
multi-center despite listing only a single study location.
Lastly, while interventional studies involving pharmacolog-
ic and device therapies are registered, certain types of
interventional studies, including health system research
studies, implementation science studies, and quality
improvement research, may not require ClinicalTrials.gov
registration. Thus, these types of studies may be under-
reported in our analysis.

Conclusions
The unprecedented COVID-19 pandemic has led to an

impressive, rapid initiation of numerous clinical trials
evaluating potential COVID-19 therapies. Despite a
significant role of the CV system in COVID-19 patho-
physiology and outcomes, a minority of clinical trials
related to COVID-19 registered on ClinicalTrials.gov plan
to evaluate CV therapies. Most trials are planned to be
single center, enroll less than 1000 inpatients, sponsored
by European or North American academic institutions,
and estimated to complete after December 2020. Trial
results should be applied to clinical practice and policy
development by considering important study limitations
and design characteristics. Collectively, these findings
underscore the need for a network of sites with a
platform protocol for rapid evaluation of multiple
therapies and generalizability to inform clinical care and
health policy for COVID-19 moving forward.
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