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severe COVD-19 is unknown and should be explored in
future studies.

Although lopinavir-ritonavir was not efficacious in
treating SARS-CoV-2 in a recent trial,” it is unknown
whether this might be partly related to delayed
enrolment (median 14 days from symptom onset). The
use of placebo as a control in the absence of proven
effective therapy is therefore ideal. Additionally, earlier
enrolment to standardise the number of interferon
beta-1b doses is important but might be impractical,
particularly because patients might not present to
hospitals earlier than 7 days, when symptoms typically
worsen.*

This study presents a step towards finding a much-
needed therapy for SARS-CoV-2. However, as the authors
acknowledge, future studies to examine the efficacy of
interferon beta-1b alone or in combination with other
drugs to treat severe or critically ill patients with confirmed
COVID-19 compared with placebo are warranted.
| declare no competing interests.

Sarah Shalhoub
sarah.shalhoub@lhsc.on.ca

Schulich School of Medicine and Dentistry, Western University, London,
ON N6A 5C1, Canada

1 WHO. Coronavirus disease 2019 (COVID-19). Situation report 100. Geneva:
World Health Organization, April 29, 2020. https://www.who.int/docs/
default-source/coronaviruse/situation-reports/20200429-sitrep-100-
covid-19.pdf?sfvrsn=bbfbf3d1_6 (accessed April 30, 2020).

2 ShiX, LuY,LiR, etal. Evaluation of antiviral therapies for coronavirus
disease 2019 (COVID-19) pneumonia in Shanghai, China. ] Med Virol 2020;
published online April 16. DOI:10.1002/jmv.25893.

3 ChuCM, ChengVCC, Hung IF, et al. Role of lopinavir/ritonavir in the treatment
of SARS: initial virological and clinical findings. Thorax 2004; 59: 252-56.

4 ZhaoZ,ZhangF, Xu M, et al. Description and clinical treatment of an early
outbreak of severe acute respiratory syndrome (SARS) in Guangzhou,

PR China. ] Med Microbiol 2003; 52: 715-20.

5 ArabiYM, Shalhoub S, MandourahY, et al. Ribavirin and interferon therapy
for critically ill patients with Middle East respiratory syndrome:
amulticenter observational study. Clin Infect Dis 2020; 70: 1837-44.

6 OmraniAS, Saad MM, Baig K, et al. Ribavirin and interferon alfa-2a for
severe Middle East respiratory syndrome coronavirus infection:

a retrospective cohort study. Lancet Infect Dis 2014; 14: 1090-95.

7 O’Brien TR, Thomas DL, Jackson SS, Prokunina-Olsson L, Donnelly RP,
Hartmann R.Weak induction of interferon expression by SARS-CoV-2
supports clinical trials of interferon lambda to treat early COVID-19.

Clin Infect Dis 2020; published online April 17. DOI:10.1093/cid/ciaa453.

8  Loukugamage KG, Schindewolf C, Menachery VD. SARS-CoV-2 sensitive to
type | interferon pretreatment. bioRxiv 2020; published online March 9.
DO0I:10.1101/2020.03.07.982264 (preprint).

9  HungIF-N, Lung K-C, Tso EY-K, et al. Triple combination of interferon
beta-1b, lopinavir-ritonavir, and ribavirin in the treatment of patients
admitted to hospital with COVID-19: an open-label, randomised, phase 2
trial. Lancet 2020; published online May 8. https://doi.org/10.1016/
S0140-6736(20)31042-4.

10 Cao B, WangY, Wen D, et al. A trial of lopinavir-ritonavir in adults
hospitalized with severe Covid-19. N Engl ) Med 2020; published online
March 18. DOI:10.1056/NEJM0a2001282.

11 ZhouF,YuT, DuR, et al. Clinical course and risk factors for mortality of
adult inpatients with COVID-19 in Wuhan, China: a retrospective cohort
study. Lancet 2020; 395: 1054-62.

Hypertension, renin-angiotensin-aldosterone system

inhibition, and COVID-19

Few could have imagined that hypertension and its
treatment with inhibitors of the renin-angiotensin-
aldosterone system (RAAS) would become a hot topic
during the global COVID-19 pandemic. Two factors
have contributed to this: first, the observation that
hypertension is one of the most common comorbidities
associated with severe cases of COVID-19 in patients
who have been admitted to hospital and their risk of
death;* and second, that like the severe acute respiratory
syndrome coronavirus (SARS-CoV), SARS-CoV-2 infects
cells via specific binding to angiotensin-converting
enzyme 2 (ACE2), which is ubiquitously expressed in
the lung and other tissues. These factors have fuelled
speculation that use of RAAS inhibitors, particularly ACE
inhibitors or angiotensin-receptor blockers, could lead
to increased expression of ACE2 in the respiratory tract,
thereby increasing the risk of both becoming infected and
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developing severe life-threatening complications due to
COVID-19. The fact that no evidence supports any aspect
of this speculation mattered little as the hypothesis gained
traction, initially via social media and subsequently via the
medical press. Anxiety among patients and physicians has
been profound because ACE inhibitors and angiotensin-
receptor blockers are the foundation of drug treatment for
hypertension, heart disease, and chronic kidney disease,
and are among the most widely prescribed drugs globally.
Patients have subsequently been withdrawing and
substituting these treatments, prompting international
cardiovascular and hypertension specialist societies to
issue statements of reassurance, while acknowledging the
lack of high-quality data to refute the increasing alarm.
This debate, fuelled by speculation, has at last
become enriched by data, with the publication of
several observational cohort studies.*™ In The Lancet,
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For the European Society of
Cardiology Council’s statement
see https://www.escardio.org/
Councils/Council-on-
Hypertension-(CHT)/News/
position-statement-of-the-esc-
council-on-hypertension-on-
ace-inhibitors-and-ang

For the European Society of
Hypertension's statement see
https://www.eshonline.org/
spotlights/esh-statement-on-
covid-19/

For the International Society of
Hypertension’s statement see
https://ish-world.com/news/a/
A-statement-from-the-
International-Society-of-
Hypertension-on-COVID-19/
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Francisco de Abajo and colleagues* present data from
a case-population pharmacoepidemiological study of
1139 adult patients (cases) who had been admitted
to hospital in Madrid, Spain, due to COVID-19 during
March, 2020, who were each carefully matched with ten
population controls with data from 2018, to give a total
of 11390 matched controls. 444 (39%) cases were female
and the mean age was 69-1 years (SD 15-4). The main
outcome measure was admission to hospital of patients
with PCR-confirmed COVID-19, comparing the current
use of RAAS inhibitors with other antihypertensive drugs.
The RAAS inhibitors were predominantly ACE inhibitors
and angiotensin-receptor blockers, with few individuals
currently using aldosterone antagonists or renin inhibitors.
Compared with the use of other antihypertensive drugs,
current use of RAAS inhibitors was not associated with
increased risk of COVID-19 requiring admission to hospital
(odds ratio [OR] 0-94, 95% Cl 0-77-1-15, adjusted for
potential confounding factors), or increased risk of severe
complications from COVID-19 needing intensive care
or leading to a fatal outcome (1-08, 0-80-1-47). These
findings were uninfluenced by age, sex, or background
cardiovascular risk. Moreover, excluding aldosterone
antagonists and renin inhibitors and focusing only on
ACE inhibitors or angiotensin-receptor blockers made no
difference to these conclusions.

Potential differences exist between ACE inhibitors
and angiotensin-receptor blockers in the context of
risk associated with COVID-19. In the study by de Abajo
and colleagues, no difference was found between ACE
inhibitors and angiotensin-receptor blockers for the main

outcome, which was most notable when comparing
monotherapy with these drugs (adjusted OR for ACE
inhibitor monotherapy was 0-83 [95% Cl 0-62-1-12] and
for angiotensin-receptor blocker monotherapy was 0-87
[0-60-1-28]).* This finding is also consistent with most
other recent observational studies.>” The exception
among these studies was one study® using observational
data from 169 hospitals in Asia, Europe, and North
America that reported possible enhanced benefit of ACE
inhibitors compared with angiotensin-receptor blockers
on mortality, but the authors rightly cautioned against
overinterpretation of these data because of potential
unmeasured confounding.

Diabetes is a common comorbidity associated with
poorer outcomes in patients with COVID-19 and these
patients often have hypertension and are prescribed
RAAS inhibitors. Thus, an interesting and potentially
clinically important finding in the study by de Abajo and
colleagues is that the use of RAAS inhibitors compared
with other antihypertensive drugs almost halved the risk
of adverse outcomes in patients with COVID-19 who had
diabetes (adjusted OR 0-53, 95% Cl 0-34-0-80).* Other
studies have also suggested that use of RAAS inhibitors
might confer protective effects against complications
and death in patients with COVID-19 versus other
antihypertensive drugs, although these studies were not
restricted to patients with diabetes.**

A notable feature of the emerging data is the excess
risk of admission to hospital, admission to intensive
care units, and fatal outcomes in patients who are given
any kind of antihypertensive drug versus non-users.*
Although this potential association of antihypertensive
treatment and increased risk of severe COVID-19 has
caused alarm, generally people are accepting that it
most likely reflects the use of these drugs for patients
who are older and who invariably have multiple
comorbidities, and despite rigorous attempts to adjust
for comorbidities in observational studies, fully adjusting
for confounding by indication is not possible.

The limitations of the study by de Abajo and colleagues*
apply to all of the observational studies we have discussed
here, which are not randomised controlled trials, and
despite multiple statistical adjustments are invariably
subject to confounding, either unmeasured or unknown.
Controlling for whether patients were compliant with
their RAAS inhibitor treatment, either before or after
becoming infected with SARS-CoV-2, is also not possible.
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Nevertheless, the aforementioned studies,** each with its
own important nuances, all reached similar overarching
conclusions from which a reasonable interpretation is
that no evidence exists to support the speculation that
RAAS inhibitors increase the risk of COVID-19. Nor does
evidence exist to suggest that, once infected, the risk of
admission to hospital due to COVID-19, progression to
more severe complications, or death is increased with
RAAS inhibitor use compared with treatment with other
antihypertensive drugs. Findings from some studies even
suggest that treatment with RAAS inhibitors might reduce
risk of severe complications or death due to COVID-19,**
but this potentially important finding needs confirmation
in randomised controlled trials.

For the moment, we should applaud the remarkable
achievement of investigators globally, in the face of
considerable adversity, for rapidly generating scientific
data that should diminish the speculation about the
safety of RAAS inhibitors during this global COVID-19
pandemic and provide a degree of reassurance to
patients and their doctors.

BW reports honoraria from Daiichi Sankyo, Servier, Pfizer, Boehringer Ingelheim,
and Menarini for lectures on hypertension outside the area of work commented
on here. ZY declares no competing interests.

*Bryan Williams, Yi Zhang
bryan.williams@ucl.ac.uk

Institute of Cardiovascular Sciences, University College London, and National
Institute for Health Research University College London Biomedical Research
Centre, London, W1T 7DN, UK (BW); and Shanghai Tenth People’s Hospital,
Tongji University School of Medicine, Shanghai, China (YZ)

1 Huang C, Wang, Li X, et al. Clinical features of patients infected with 2019
novel coronavirus in Wuhan, China. Lancet 2020; 395: 497-506.

2 ChenY,GuoY, PanY, Zhao ZJ. Structure analysis of the receptor binding of
2019-nCoV. Biochem Biophys Res Commun 2020; published online Feb 17.
DOI:10.1016/j.bbrc.2020.02.071.

3 FanglL, Karakiulakis G, Roth M. Are patients with hypertension and diabetes
mellitus at increased risk for COVID-19 infection? Lancet Respir Med 2020;
8:e21.

4 deAbajo FJ, Rodriguez-Martin S, LermaV, et al. Use of renin-angiotensin-
aldosterone system inhibitors and risk of COVID-19 requiring admission to
hospital: a case-population study. Lancet 2020; published online May 14.
https://doi.org/10.1016/50140-6736(20)31030-8.

5 LiJ,WangX, ChenJ, Zhang H, Deng A. Association of renin-angiotensin
system inhibitors with severity or risk of death in patients with hypertension
hospitalized for coronavirus disease 2019 (COVID-19) infection in Wuhan,
China. JAMA Cardiol 2020; published online April 23. DOI:10.1001/
jamacardio.2020.1624.

6  ManciaG, ReaF, Ludergnani M, Apolone G, Corrao G. Renin-angiotensin-
aldosterone system blockers and the risk of Covid-19. N Engl | Med 2020;
published online May 1. DOI:10.1056/NEJM0a2006923.

7  Reynolds HR, Adhikari S, Pulgarin C, et al. Renin-angiotensin-aldosterone
system inhibitors and risk of Covid-19. N Engl Med 2020; published online
May 1. DOI:10.1056/NEJM0a2008975.

8  Mehra MR, Desai SS, Kuy S, Henry TD, Patel AN. Cardiovascular disease, drug
therapy, and mortality in Covid-19. N Engl Med 2020; published online
May 1. DOI:10.1056/NEJM0a2007621.

9  ZhangP, Zhu L, Cai}, et al. Association of inpatient use of angiotensin
converting enzyme inhibitors and angiotensin Il receptor blockers with
mortality among patients with hypertension hospitalized with COVID-19.
Circ Res 2020; published online April 17. DOI:10.1161/
CIRCRESAHA.120.317134.

10 Bean DM, Kraljevic Z, Searle T, et al. Treatment with ACE-inhibitors is
associated with less severe disease with SARS-Covid-19 infection in a multi-
site UK acute hospital trust. medRxiv 2020; published online April 11.
DO0I:10.1101/2020.04.07.20056788 (preprint).

Sharpening the global focus on ethnicity and race in the time @ ®

of COVID-19

Tackling injustices, including those that result from
prejudice and racism globally, is essential in the response
to the coronavirus disease 2019 (COVID-19) pandemic.
Here, we focus on UK South Asian and Black and African-
American populations, using internationally recognised
terminology and definitions," and consider the UK and
the USA as globally relevant examples. We recognise
other minorities also need consideration in the COVID-19
response, and we hope our principles apply broadly.
Given their settled status either after migration or by
birth in the country, ethnic/racial minority populations
should experience health-care outcomes equal to those
of others. Sadly, this seems untrue.>?

Data on COVID-19 cases and deaths are plentiful, but
detailed data on COVID-19 by age, sex, or ethnicity/
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race are scant but should be available routinely and
automatically.* In the UK, collection of data by ethnicity
in hospitals is mandatory*® and in the USA the National
Institutes of Health Revitalization Act requires the
publication of data by race/ethnicity and sex by federal
agencies.® The UK's Intensive Care National Audit
and Research Centre reported on May 1, 2020, that
2300 (34%) of 6770 critically ill COVID-19 patients were
from ethnic/racial minority groups.” For comparison, the
2011 census shows that ethnic minority groups made up
about 14% of the UK population. Additionally, National
Health Service (NHS) health-care staff from ethnic
minority groups seem to have died in disproportionate
numbers from COVID-19, even when accounting for the
high proportion of people from these groups who are
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