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Surviving the first COVID-19 wave and
learning lessons for the second
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This article refers to ‘Angiotensin-converting enzyme
inhibitors and angiotensin II receptor blockers are not
associated with severe COVID-19 infection in a multi-site
UK acute hospital trust’ by D.M. Bean et al., published in
this issue on pages 967–974.

The COVID-19 global pandemic has shaped the last month of dis-
course in hospitals worldwide. The severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2) has been shown to exploit
the angiotensin-converting enzyme 2 (ACE2) receptor in order
to enter the cell: this receptor is homologous to ACE, the
better-known receptor commonly targeted by hypertension treat-
ments, and similar to ACE, ACE2 is expressed in tissues outside
of renal and cardiovascular tissues as well.1 One of its functions
is counterbalancing ACE by facilitating conversion of angiotensin II
into angiotensin 1–7, turning a vasoconstrictor into a dilator.2 Pre-
vious studies suggest that ACE inhibitors (ACEi) and angiotensin
receptor blockers (ARBs) may stimulate viral replication by upreg-
ulating the expression of the ACE2 receptor necessary for it to
infect a cell.3,4 However, other studies have suggested rather the
opposite,5,6 and the use of ACEi or ARBs in heart failure was not
associated with higher ACE2 levels.7 In this issue of the Journal,
Bean et al.8 report the results of their multicentre cohort study
aimed at investigating whether chronic treatment with ACEi and
ARBs would increase the severity of COVID-19 infections. The
authors note that data on the clinical characteristics of hospitalized
COVID-19 patients show an overrepresentation of cardiovascular
comorbidities, which suggests an increased risk of severe disease
progression among this population. The widespread usage of ACEi
and ARBs in western countries is mentioned by the authors as an
important reason for investigating the existence of a relationship
between chronic usage of these drugs and COVID-19 severity, and
whether this relationship is a harmful one.

The authors enrolled a cohort of 1200 COVID-19 adult inpa-
tients at King’s College Hospital and Princess Royal University
Hospital who all tested positive for SARS-CoV-2 by reverse tran-
scriptase polymerase chain reaction. Patients were only included if
they were symptomatic at presentation, and the primary endpoint
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. was defined as either death or admission to a critical care unit
within 21 days of symptom onset. Clinical notes, letters, and medi-
cation orders were reviewed to determine whether patients were
chronically treated with ACEi or ARB, and the primary endpoint
was manually verified by a clinician. Of the 1200 patients enrolled,
75% had at least one comorbidity and 33.2% were chronically
treated with an ACEi or ARB. While the crude analysis did not
show an effect of these drugs on disease severity [odds ratio (OR)
0.83, 95% confidence interval (CI) 0.64–1.07], adjusting for age
and sex revealed a significant effect: the patients on ACEi and
ARBs appeared to achieve better outcomes than the patients not
receiving these drugs (OR 0.70, 95% CI 0.53–0.91; P < 0.01), and
additional adjustments based on comorbidities strengthened this
effect even further (OR 0.63, 95% CI 0.47–0.84; P < 0.01). Results
are summarized in Figure 1. As the authors note, these findings
suggest chronic treatment with ACEi and ARBs does not harm
COVID-19 patients and may even have a beneficial effect on dis-
ease progression. This is important information: discontinuation
of these medications due to fears of increasing the patients’ sus-
ceptibility to COVID-19 cannot be recommended and may not be
without risk.

This is not the first article on this topic, but we believe this
publication to be particularly relevant for practitioners located in
Europe: an ethnically mixed population with significant proportions
of the various ethnicities helps ward off bias, and we expect the
prevalence of chronic ACEi and ARB usage in two large UK-based
hospitals to mirror the usage rates of other western countries.
The large cohort size allowed the authors to adjust for age and
comorbidities, which allows the results to translate into clinical
practice more easily. There are several limitations to this study as
well: although the cohort was treated at two different hospitals,
both are centres located in London, which makes it difficult to apply
the results to other (more rural) regions. Excluding patients not
ill enough to require hospitalization also means the investigated
drugs’ possible effects on the disease progression of less severe
COVID-19 infections will remain unknown. The authors set out to
investigate whether there is a harmful relationship between these
drugs and COVID-19 severity however, and their results show that
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Figure 1 A substantial proportion of the patients in the study of Bean et al.8 used angiotensin-converting enzyme inhibitors (ACEi) or
angiotensin receptor blockers (ARBs), but the use of ACEi or ARBs in COVID-19 patients was not associated with an overall unfavourable
outcome.

both ACEi and ARBs can be safely continued without increasing the
risk of a poor outcome. While the authors are quick to mention
these retrospective data should be validated in prospective studies
before they can become part of common medical practice, the
observation that treatment with ACEi and ARB may result in better
outcomes in a ‘respiratory infection’ is still intriguing. At the very
least, it challenges the view that COVID-19 is merely a respiratory
disease. The possible beneficial effect of these drugs in patients
with acute respiratory distress syndrome, for example due to the
hypothesised inhibition of renin–angiotensin system activation,9

might lead to interesting future ways to treat this syndrome, if
supported by future trials.

So on a broader scope, it is our opinion that these results
support the inclusion of cardiological expertise to COVID-19
teams. Due to the prevalence of cardiovascular comorbidities
and the frequent usage of cardiac medications in older patients,
many clinical decisions for patients suffering from COVID-19
will impact cardiovascular health status and medications. Com-
plex cardiovascular patients with many comorbidities are difficult
to manage as-is, let alone during a viral pandemic. With rou-
tine care being set back, it will likely pay off to invest in these
patients.

In more general terms, during the height of the first wave, mini-
mizing infections and maximizing treatment capacity were our top
priorities, for good reason. However, we should no longer ignore
the collateral damage caused by putting routine care on hold – also
since we have more data on the direct effects of scaling down
routine care.10,11 We have learned a certain number of deaths can-
not be directly attributed to COVID-19. Though it is possible that
part of that excess mortality is still directly caused by COVID-19
cases – persons who were not tested but were infected – it is
likely that allocating resources away from routine care in combi-
nation with weeks of government-issued bulletins telling people to
stay away from public areas like hospitals as much as possible may
have caused negative effects on public health by itself. For instance,
we have seen a substantial reduction in percutaneous coronary
intervention lab activations across Europe,12,13 and attributing this
decrease to a lower incidence of ST-elevation myocardial infarc-
tion is unrealistic. Similar observations have been made for heart
failure: lower admission rates, but a higher incidence of New York
Heart Association class III or IV symptoms.14,15 ..
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So, now that things have appeared to calm down, we should
look at our actions during the first wave and try to learn as
much as possible from the decisions we have made. As healthcare
practitioners, we should strive to continue regular care, if possible,
the second time around. And we plea for COVID (crisis) teams to
include cardiological expertise. If a second COVID-19 wave does
eventually arrive – although we all hope this will not happen – we
can and must be better prepared learning from the valuable and
costly experiences during the COVID-19 pandemic of 2020.
Conflict of interest: none declared.
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