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At the beginning of the COVID-19 pandemic, the hypertension world
was shaken by the evidence that, as shown in 2003 for the severe acute
respiratory syndrome (SARS)-corona virus,1 the SARS coronavirus-2
(SARS-CoV-2) virus entered the cell via an enzyme, the angiotensin-
converting enzyme 2 (ACE2), which is part of the renin–angiotensin–al-
dosterone system (RAAS) and thus, albeit somewhat collaterally, of the
mechanisms through which ACE-inhibitors, angiotensin receptor block-
ers and, to a lesser extent, mineralocorticoid receptor antagonists exert
their therapeutic lifesaving influence in hypertension, heart failure,
chronic kidney disease, and the post-myocardial infarction state.
Evidence that these drugs might up-regulate ACE2 in several organs, in-
cluding the lungs and the heart,2 favoured the hypothesis, widely
reported by the press, that the susceptibility to the infection, as well as
its severity, might increase by their chronic use, and that thus their dis-
continuation might represent an appropriate defense measure against
the expanding rate of the disease and its lethality.3

Large observational studies performed in the subsequent months
have made the hypothesis of an adverse effect of pretreatment with
RAAS blockers on the risk and severity of the COVID-19 infection un-
likely,4-5 offering support to the recommendations of Scientific Societies
and Health-Care Organizations to continue assumption of these drugs
and thus avoid the well-known increase of cardiovascular risk that fol-
lows their discontinuation. The same studies showed that pretreatment
with RAAS blockers did not reduce the risk and severity of the COVID-
19 infection, offering no support also to the counter-hypothesis, i.e. that,
because ACE2 metabolizes angiotensin II from a powerful vasoconstric-
tor to a vasodilator or inactive substance, RAAS blocker pretreatment
might protect against the SARS-CoV-2 virus.6

In more recent months, attention has shifted from the effects of
RAAS-blocker-based pretreatment to those that may be associated with
their administration during the infection, due to reports that the virus-
related death was less common in patients in whom this treatment was
continued, even when compared with use of other antihypertensive
agents.7-9 The reports were generated by uncontrolled studies, which
limited their scientific strength and made their conclusion largely hypo-
thetical. This is now no more the case, however, because the hypothesis
has been tested by a trial (BRACE-CORONA) which has examined the
outcome of hospitalized COVID-19 positive patients randomized to
temporary suspension or continuation of ACE inhibitors or angiotensin
receptor blocker treatment.

The trial involved 34 Brazilian medical sites which recruited 659 hy-
pertensive patients defined as having a COVID-19 infection of moderate
severity and elected to take, as the primary endpoint, the number of
days they were alive and out-of-hospital over a 30-day period. The de-
sign was open label and the endpoint estimate was blind. As shown in
the presentation of the trial at the recent virtual meeting of the
European Society of Cardiology, the number of alive and out-of-hospital
patients was similar between the two groups, the mean risk ratio being
0.95 (95% confidence interval 0.90–1.01, P = 0.09) with a between-group
not significant difference of just 1.1 days. The same was true for the num-
ber of patients who died (9 in either group) which exhibited a risk ratio
of 0.97 and a 95% confidence interval of 0.38–2.52 (P = 0.95). This justi-
fied the conclusion that the results offered no evidence that during a
COVID-19 infection ACE inhibitors and angiotensin receptor blockers
affect the disease outcome, in line with the previous evidence that this is
the case for pretreatment with these drugs as well.

Do the results of the BRACE-CORONA trial provide a final negative
answer to the hypothesis of a relationship between RAAS blockers and
the SARS-CoV-2 virus? Although the BRACE-CORONA trial was cor-
rectly designed and well conducted, the trial has limitations that make
confirmatory studies desirable. First, although further data may be made
available in the published paper, the presentation did not include on-
treatment variables, leaving without answer the possibility for the
between-group outcome similarity to be driven by BP or other differen-
ces that moved to the null some direct effect of RAAS blockers on the
disease severity. Second, rather than assessing the disease severity by
death or need of intensive care, the trial made use of an unusual primary
endpoint, i.e. patients alive and out-of-hospital, which might have been
influenced by differences in dismissal criteria from hospital between
medical sites. Third, although the included patients had a high prevalence
of factors that are known to increase COVID-19 severity (hypertension:
100%, diabetes: >30%, obesity: >55%), mortality was so low as to pre-
vent any meaningful analysis of an endpoint such as death as well as to
use death to reliably back the primary endpoint results. Finally, the study
was not planned to separately analyse the effect of ACE inhibitors and
angiotensin receptor blockers, despite previous reports that during the
COVID-19 infection their effect may differ10 Because the number of
patients under ACE inhibitors was much greater than that of patients un-
der angiotensin receptor blockers, it seems unlikely that this question
will be convincingly addressed by subgroup analysis.
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.The above criticism does not detract from the importance and in-
terest of the results of the BRACE-CORONA trial which deserves
the praise of the medical community for providing the first con-
trolled data in an area where so far only observational studies, with
their well-known limitations, have been made available. Hopefully,
this will serve as a stimulus for future controlled trials aiming at
expanding on the BRACE-CORONA evidence to be designed and
implemented.
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