@ ESC European Heart Journal (2022) 43, 1121-1123 EDITORIAL

European Society https://doi.org/10.1093/eurheartj/ehab622
of Cardiology

Sharpening focus through wider collaboration:
evolving heterogeneity in the bi-directional

relationship between cardiovascular disease
and COVID-19

Amit Kaura ® 2, Jamil Mayet ® "2, and Charlotte Manisty ® ***

"National Institute for Health Research Imperial Biomedical Research Centre, Imperial College London and Imperial College Healthcare NHS Trust, London, UK; 2National
Heart and Lung Institute, Imperial College London, London, UK; 3Institute of Cardiovascular Science, University College London, Gower Street, London, UK; and “Barts Heart
Centre, St Bartholomew’s Hospital, West Smithfield, London, UK

Online publish-ahead-of-print 4 November 2021

This editorial refers to ‘Clinical presentation, disease course, and outcome of COVID-19 in hospitalized patients with and
without pre-existing cardiac disease: a cohort study across 18 countries’, by The CAPACITY-COVID Collaborative Consortium
and LEOSS Study Group, https://doi.org/10.1093/eurheartj/ehab656.

4 Prior cardiovascular disease
Arrhythmia  Coronary disease Valvular heart Heart failure

Demographics
Age
Gender
Ethnicity

Co-morbidities

Obesity p
Chronic kidney disease /‘3
Chronic obstructive J?
pulmonary disease *
Diabetes mellitus ?
Hypertension eve”
¥ covio- 19
Treatment
Invasive ventilation
Non-invasive ventilation
ECMO
Thromboprophylaxis
Dexamethasone
Cardiovascular complications
Thromboembolic Cardiac
* Pulmonary embolism Myocarditis .
. Stroke Myocardial infarction

Heart failure de novo
Arrhythmia

* Venous thrombosis

Graphical Abstract The bidirectional relationship between cardiovascular disease and COVID-19 infection. ECMO, extracorporeal mem-
brane oxygenation.
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Editorial

The recent outbreak of a novel coronavirus illness (coronavirus dis-
ease 2019; COVID-19) has emerged as a public health crisis of global
proportions. The cardiology community has been captivated by
COVID-19, perhaps more than any other systemic disease in history,
due to its apparent links with cardiovascular disease (CVD).
Researchers rapidly pivoted attention to concentrate on the disease,
with initial case series and single-centre studies suggesting poor out-
comes in patients with prior cardiac conditions and, soon after,
reports of a high prevalence of cardiovascular complications.
However, now, more than a year since the pandemic’s onset, larger
studies have emerged that are beginning to refine our understanding
of the complex interplay between COVID-19 and CVD.

Previous COVID-19 studies have predominantly evaluated the as-
sociation between pre-existing chronic cardiac disease and COVID-
19-related mortality, where all cardiac conditions are combined and
analysed together.'™ In this issue of the European Heart Journal, the
CAPACITY-COVID and LEOSS (Lean European Open Survey on
SARS-CoV-2 Infected Patients) study groups report on their collab-
orative retrospective study using coordinated large-scale data collec-
tion to evaluate heterogeneity in associations between various heart
disease subtypes and in-hospital mortality.* The authors describe and
compare the disease course and outcomes from >16 000 hospital-
ized COVID-19 patients across 18 countries admitted between
March and May 2021, including more than one-third of patients with
pre-existing cardiac disease. Although overall crude mortality was al-
most twice as high in those with prior CVD when compared with
those without, after multivariable adjustment this difference was no
longer significant. Furthermore, although for patients with heart fail-
ure the relative risk (RR) of death in hospital was significantly higher
and related to severity (NYHAIII/IV, RR 1.41, 1.20-1.64), for the ma-
jority of cardiovascular disorders, including ischaemic heart disease
and atrial fibrillation, outcomes were similar to those of patients with-
out CVD. This heterogeneity in outcomes between different cardio-
vascular conditions with COVID-19 provides support for a more
stratified public health approach during the pandemic. Examples
might include prioritizing those with heart failure at highest risk for
early vaccine administration or reducing shielding advice for those
considered at lower risk.

The contrast in these findings when compared with those from
prior smaller studies highlights the importance firstly of robust adjust-
ment for co-variants when considering the association of CVD with
outcomes. Secondly, and perhaps more importantly, they demon-
strate that ‘prior CVD’ should no longer be considered a single uni-
form risk factor but should be disaggregated into heart disease
subtypes to better stratify risk and inform decision-making. This is
not only relevant for COVID-19 but should be considered as an ap-
proach across other clinical scenarios when analysing the impact of
cardiac conditions on outcomes. Unfortunately, although intuitive, in
practice this presents challenges, with study design requiring signifi-
cantly larger sample sizes and multicentre support for delivery.

Here perhaps COVID-19 has provided a unique opportunity for
progress. The urgent public health crisis has led to international focus
on prioritizing large-scale collaborative studies to answer pertinent
clinical questions in a timely manner. Both LEOSS and CAPACITY-
COVID are examples of such efforts, having received support from
national and international professional organizations including en-
dorsement by the European Society of Cardiology (ESC) for

international enrolment in CAPACITY-CQOVID. Similarly, combining
results from independent (potentially competing) clinical studies to
accelerate delivery of results was rare prior to COVID-19; however,
the expert committees of LEOSS and CAPACITY-COVID should be
congratulated for adopting this approach in the current study.

The study also assessed the prevalence of cardiovascular complica-
tions of severe acute respiratory syndrome coronavirus-2 (SARS-
CoV-2) infection, given the presumed bi-directional relationship
between CVD and COVID-19. SARS-CoV-2 binds to the angioten-
sin-converting enzyme 2 (ACE2) receptor expressed in cardiac myo-
cytes, has been found in autopsy specimens, and hence could
potentially cause myocarditis.” Elevated troponin levels are both
common and prognostic in patients hospitalized with COVID-19,
and asymptomatic abnormalities have been reported on cardiovascu-
lar imaging studies following severe disease.® However, despite tar-
geted data collection for cardiovascular complications, the current
study found clinical cardiac adverse effects to be uncommon, with an
overall prevalence of <2%. In contrast, venous thrombo-embolism
was common despite the enhanced antithrombotic prophylactic
strategies instituted after the first wave of the pandemic, with pul-
monary emboli found in >1 in 10 patients admitted to intensive care
and with overall prevalence 3—4 times higher when compared with
seasonal influenza.” The multicentre ISARIC study, which prospect-
ively collected in-hospital COVID-19 complications from >80 000
patients in the UK starting early during the pandemic, has recently
reported cardiac complication rates almost twice higher than those
found in the current study,? despite lower rates of venous thrombo-
embolism. One common finding, however, was that thrombo-embol-
ic complications are unexpectedly less commonly reported among
patients with known cardiac disease, possibly related to pre-
admission anticoagulant or antiplatelet prescription.

The reasons behind the differences between the current study and
ISARIC remain unclear, particularly given the similarities in clinical
and demographic characteristics of the study cohorts. The one major
difference is in the timing of data collection—ISARIC reported find-
ings from patients hospitalized between January and August 2020,
whereas the current study included patients hospitalized between
March and May 2021. In the interval between these periods, the find-
ings of randomized clinical trials and the inevitable growth in clinical
experience resulted in changes to the management of patients with
severe COVID-19 (including dexamethasone administration,® judi-
cious fluid management, and empirical anticoagulation for those at
highest risk’), any of which may have impacted cardiac complication
rates. This highlights the changing pattern of patient demographics,
clinical manifestations, and outcomes as the pandemic progresses—
with the additional impact of vaccination likely to result in widening
of the geographical and socio-economic differences in COVID-19.
The bi-directional relationship between COVID-19 and CVD is
therefore likely to evolve, with increasing heterogeneity as time pro-
gresses (Graphical Abstract).

There are several considerations left to be answered in future
studies. Despite collaboration between LEOSS and CAPACITY-
COVID, the combined dataset lacked sufficient power to draw con-
clusions on the interaction of age in the association between
COVID-19 and CVD. Second, whilst ethnicity is known to be rele-
vant to SARS-CoV-2 infection, the demographic of this current co-
hort is narrow (84.5% white), with no adjustment for ethnicity in
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multivariable models. It is also important to recognize that the scope
of this study is relatively narrow, with focus solely on in-hospital sur-
vival status and cardiovascular complications following severe
COVID-19. Understanding the effect of both severe and (the more
prevalent) community COVID-19 on late cardiovascular complica-
tions and overall functional recovery requires further investigation,
which will demand careful data collection across both hospital and
primary care data. Recently resources linking individual person-level
data across healthcare settings have been developed to address this
issue,’® and the results which will emerge over the coming months
are likely to improve our understanding of this complex inter-
relationship. Currently, however, the authors are to be congratulated
for coordinating data from such a large number of centres over 18
countries during a pandemic. Their study serves to emphasize the
strength of scientific collaboration across Europe and beyond, and
has highlighted that a ‘one-size-fits-all' approach to patients with
CVD in the pandemic may no longer be appropriate.
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