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Abstract

We summarize the cardiovascular risks associated with Covid-19 pandemic, discussing the risks for both infected and non-

infected patients.
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Introduction

Cardiovascular disease patients are at particularly high risk
for mortality from Covid-19 due to their frailty and sus-
ceptibility for a myocardial involvement [1]. Sars-Cov-2
effects on microvascular function, notably pericyte injury
and particularly in patients with heart failure, have also
been reported [2]. In addition, drugs used to treat Covid-
19 patients have cardiovascular side effects (Table 1), the
burden of which will unfortunately need to be evaluated in
retrospect. The toll of the current pandemic will, however,
not be limited to those infected by the virus (Fig. 1). We
here provide a perspective on two aspects not strictly related
to Covid-19 as a disease: the multiple implications for car-
diovascular care and the indirect ones related to impact on
society and environment.

The impact on the care of cardiovascular
patients

To reduce the spread of Sars-Cov-2 and allocate resources
to Covid-19 patients, up to 80% of the elective interventions
were indefinitely postponed, first in Italy and then in most
countries, with “unknown effects on patient prognosis” [3].
Nurses and physicians were also affected while trying to
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help the diseased, and colleagues admitting their impotency
against an unprecedented challenge deserve all our solidar-
ity and respect. Most hospitals have suspended elective
admissions and interventions, and a significant drop in the
access to emergency departments (by 30% in Milan) and a
decrease of up to 50% in the incidence of non-ST-elevation
myocardial infarction cases has been reported [4], with a
relative shift in the epidemiology of acute coronary syn-
drome patients towards more severe ST-elevation myocardial
infarctions [5]. In the present contingency of “suspended
life”, there is a potential risk that the effects of previous
successful awareness campaigns [6] designed to emphasize
the importance of early presentation in case of chest pain
are lost and that patients with chest pain avoid contacting
medical services for fear of contagion or, even worse, have
no possibility to access overcrowded emergency services.
Reports in this regard have recently been published [7].
Furthermore, the new, emergency-driven changes to hospi-
tal logistics conflict with important principles of treatment
of patients with acute coronary syndromes: patients with
an undefined contact history or ambiguous symptoms are
often approached as potential Sars-Cov-2 positive at the
time of their medical contact. As a result, the symptom-to-
balloon intervals are prolonged to perform the necessary
screenings, resulting in a systematic delay of treatment. In
some countries, the number of hospitals providing primary
percutaneous coronary intervention had to be reduced to
allocate resources to the treatment of Covid-19 patients [5],
and in several centers, the standard protocols for ruling out
acute coronary syndrome cases with two troponin measure-
ments could not be respected. The opposite may also tragi-
cally occur: given the overlap of major symptoms (dyspnea,
cough, elevated heart rate, low blood pressure), patients with
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Table 1 Incidence of
cardiovascular side effects of
potential drug therapies for
Covid-19 (only those with
incidence > 0.01% are quoted)

Fig.1 Direct and indirect
implications of Covid-19 for
cardiovascular care

Drug Possible cardiovascular side effect Incidence
Ribavirin - Anemia >10%

- Tachycardia 1-10%

- Myocardial infarction 0.1-1%

- Cardiomyopathy, arrhythmia <0.1%

- Hypo- or hypertension 1-10%

- Vasculitis <0.1%
Lopinavir/ - Hypertension 1-10%
Ritonavir - Deep vein thrombosis 0.1-1%

- Ischemic events 0.1-1%

- AV Block 0.1-1%

- Increased concentration of amiodarone, drone-

darone

Chloroquine/ - Hypotension, ECG changes 0.1-1%
Hydroxychloroquine - Cardiomyopathy <0.1%

- QT prolongation Unknown

- Interaction with antiarrhythmics
Methylprednisolone - Fluid retention Not reported

- Electrolyte disturbances

- Hypertension

- Atherosclerosis
Biologicals (Tocilizumab, eculizumab, - Hypertension 1-10%

bevacizumab®)

Immunosuppressive agents - Bradycardia, AV-block

- Hypertension

“For bevacizumab the literature reports a risk of congestive heart failure, supraventricular tachycardia,
hypertension, thromboembolic events

Increased mortality in patients with prior cardiovascular disease
Pericyte injury (particularly in heart failure)
Cardiovascular side effects of therapies

Interaction with therapies (currently hypothetical): ACE inhibitors, ARBs

For patients without Covid-19 infection

Implications for cardiovascular disease Implications for society, reflecting on

cardiovascular disease
Postponement of elective procedures

Pre- and in-hospital delays Reduction in emissions during shutdown
Withdrawal of important therapies Increase in emissions after shutdown
Reduced access to medical care for fear of Reduced spread of other infective diseases
contagion Social isolation, depression
Shortened diagnostic protocols due to hospital

congestion

Risk of diagnostic errors (e.g. underdiagnosis of
Covid-19 in patients with known heart failure)

Covid-19 may initially be misclassified as heart failure or ~ admission protocols to provide a rapid and Covid-secure
lung embolism, with catastrophic effects for the spread of  care of patients with acute coronary syndromes while still
the infection in cardiology wards or elderly houses. Itisnow  addressing the diagnosis of Sars-CoV-2 infection.

of paramount importance that communication media inform The impact of Covid-19 on cardiovascular mortality
the population that most large centers have restructured their ~ is, however, not limited to lack of resources in emergency
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regions. With the recognition of the ACE2 as the membrane
receptor for SARS-Cov-2, it has been discussed whether
angiotensin-converting enzyme inhibitors and angiotensin-
receptor blockers represent additional risk factors for infec-
tion and mortality. While insufficient evidence is available
up to this point [8], an uncontrolled spread of alarmistic
“fake news” over social networks has caused major con-
cerns in patients and physicians with regards to the possible
implications of these important treatments for the preven-
tion and treatment of stroke, hypertension and heart fail-
ure. Data on the number of patients who interrupted this
type of therapy are yet unavailable, but the implications of
withdrawal may become severe. International experts and
the European Society of Cardiology “strongly recommend
that physicians and patients should continue treatment with
their usual anti-hypertensive therapy”, given the lack of
clinical or scientific evidence to suggest that treatment with
angiotensin-converting enzyme inhibitors or angiotensin-
receptor blockers might favor the spread or the severity of
Sars-CoV-2 infection [9].

Consequences of the society lockdown

As a potential positive aftermath of the downturn of traffic
and businesses, concentrations of some pollutants plum-
meted by as much as one half in industrial regions as traffic
and manufacturing were arrested to slow the spread of Sars-
Cov-2. Although the levels of other pollutants deriving for
instance from domestic heating are not expected to drop, this
observation might have indirect, positive health effects. Air
pollution is known to be one of the main global health risks,
which reduces the mean life expectancy by 2.9 years, more
than tobacco smoking, HIV/AIDS and all forms of violence,
including wars, together [10]. It causes as many as 8.9 mil-
lion premature deaths per year worldwide [11], particularly
through its impact on cardiovascular diseases.
Traffic-associated noise is another major risk factor for car-
diovascular disease [12]. By the calculation of Burke [13], the
suspension of all economic activities and traffic in China and
the consequent decrease of environmental stressors might have
reduced premature mortality in children and elderly citizens in
more than 70,000 cases. If these estimates prove to be realistic,
the indirect beneficial effects of the societal shutdown could
possibly exceed the direct Covid-19 death toll. Following the
start of the pandemic, however, the use of disposable plastic
became a necessary hygienic measure to limit the spread of
the virus. In 2019 and 2020, the European new green deal,
including reduction of emissions to mitigate climate change,
was at the top of the international agenda. In the near future,
there is a risk that societies will accept “whatever it takes” to
boost economies and return to “normal” life. Czech Republic’s
Prime Minister Andrej Babi§ and Ungarian governmental

spokespersons have already proposed that the resources
planned for the European Environmental Plan should rather
be used to support economy. It would be unwise, with major
health consequences, when the steps undertaken to address air
pollution and climate change were to be delayed or reversed.

Further to the implications of the shutdown, mortality
from other infectious diseases will also be reduced as a co-
benefit of the limitations to social contacts. There are, how-
ever, also negative implications to it. Altered socioeconomic
status (unemployment), household stress, anxiety, depres-
sion, and the deprivation of social contacts have already
been reported [14], and they are also major risk factors for
cardiovascular disease, particularly in the elderly. The lack
of financial support and of social integration are associated
with hazard ratios in the range of 1.3—1.5 for cardiovascular
and overall mortality [15]. Importantly, research suggests
that loneliness, rather than social isolation (i.e. the perceived
quality of social contacts rather than their number) is asso-
ciated with increased risks of ischemic heart disease and
stroke [15]. The solidarity shown by many individuals and
organizations while facing this crisis must be supported with
all possible means by governments.

In sum, the virus and its consequences directly and indi-
rectly affect all aspects of our lives, with implications that
are likely to last several months or even longer, possibly in
a subtle way. First, there are immediate health implications
(for infected persons as well as those with inadequate access
to medical care). Second, the short- and long-term hazards,
even for those not infected, need to be considered.

The Covid-19 crisis is a challenge to our society and
health care systems. The solidarity that people and profes-
sionals have shown is moving and unprecedented. There are
both risks and opportunities that this crisis might lead to a
rethinking of priorities. Climate change may be more subtle
as it does not progress as acutely as Covid-19, but needs
equally strong action with the same solidarity and bold-
ness. We have to decide now in which type of world we will
live after this is over: in all its tragedy and with all respect
for those affected, we should see the current situation as a
stress-test for multiple trials ahead. Failure to respond, i.e.
the paralysis or even reversal of environmental and climate
policies, would be the worst alternative.
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