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Medicine, Department of Medicine, Jichi There are several risk factors for worse outcomes in patients with coronavirus 2019
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3311-1, Yakushiji, Shimotsuke, Tochigi, 329- disease (COVID-19). Patients with hypertension appear to have a poor prognosis,
0498, Japan. but there is no direct evidence that hypertension increases the risk of new infec-
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tion or adverse outcomes independent of age and other risk factors. There is also

concern about use of renin-angiotensin system (RAS) inhibitors due to a key role of
angiotensin-converting enzyme 2 receptors in the entry of the SARS-CoV-2 virus
into cells. However, there is little evidence that use of RAS inhibitors increases the
risk of SARS-CoV-2 virus infection or worsens the course of COVID-19. Therefore,
antihypertensive therapy with these agents should be continued. In addition to acute
respiratory distress syndrome, patients with severe COVID-19 can develop myocar-
dial injury and cytokine storm, resulting in heart failure, arteriovenous thrombosis,
and kidney injury. Troponin, N-terminal pro-B-type natriuretic peptide, D-dimer, and
serum creatinine are biomarkers for these complications and can be used to monitor
patients with COVID-19 and for risk stratification. Other factors that need to be in-
corporated into patient management strategies during the pandemic include regular
exercise to maintain good health status and monitoring of psychological well-being.

For the ongoing management of patients with hypertension, telemedicine-based
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hypertension.

1 | INTRODUCTION

The infectious disease caused by the new severe acute respiratory syn-
drome coronavirus-2 (SARS-CoV-2), COVID-19, broke out in Wuhan,
China, and spread to almost every country in the world. Millions of
people have been infected, many have died, and everyday life has
changed completely. The disease is accompanied by range of different
symptoms (Figure 1). Rapidly accumulating data show that prognosis
for patients with COVID-19 is good in those with mild disease, but
severe cases show relatively asymptomatic early progression followed
by rapid worsening after symptom onset, culminating in acute respira-
tory distress syndrome (ARDS) and significant disease manifestations

(Figure 2). The presence of SARS-CoV-2 has been detected in multiple

Fever 88%
Fatigue 38%
Chills 1%

Headache 14%
Nasal congestion 5%
Sore throat 14%
Dry cough 68%

Productive cough 33%
Dyspnea 19%

Nausea/emesis 5%

Diarrhea 4-14%

Myalgias 15%

FIGURE 1 Wide range of symptoms in patients with COVID-19
(reproduced, with permission, from Clerkin KJ et al, 2020)22

home blood pressure monitoring strategies can facilitate maintenance of good blood
pressure control while social distancing is maintained. Overall, multidisciplinary man-
agement of COVID-19 based on a rapidly growing body of evidence will help ensure

the best possible outcomes for patients, including those with risk factors such as

organs on autopsy, including the pharynx, lungs, heart, liver, brain and
kidneys, highlighting the multiorgan tropism of this virus.

Early clinical experience suggested that older age and the pres-
ence of a number of comorbidities, including hypertension, cardio-
vascular disease, diabetes mellitus and chronic respiratory disease
increased the risk of death in patients with COVID-19.%% In addition,
the renin-angiotensin aldosterone (RAS) system (specifically the an-
giotensin-converting enzyme 2 [ACE2] protein) has been identified as
playing an important role in facilitating entry of coronaviruses, includ-
ing SARS-CoV-2, into target cells, especially in the lungs.*® Therefore,
it has been suggested that angiotensin receptor blockers (ARBs) and
ACE inhibitors, which affect ACE2 expression, may influence the sus-
ceptibility to and severity of infection with SARS-CoV-2.5"1

Hypertension is very common, affecting an estimated 1.39 billion
individuals worldwide,12 and the prevalence of hypertension increases
with age (affecting approximately 70% of older adults).’® In addition,
RAS inhibitors such as ACE inhibitors and ARBs are recommended and
widely used for the treatment of hypertension.'*'® However, hyper-
tension is not a single clinical entity, but it instead manifests as a num-
ber of different phenotypes. In Asians, the disease is characterized by
salt sensitivity, high rates of masked hypertension, exaggerated morn-
ing BP surge, and nocturnal hypertension.!” Nearly half of all patients
with hypertension worldwide (44%) live in south or east Asia.'8

The HOPE Asia Network was established in 2016 and is a member
of the World Hypertension League.'??° The mission of the HOPE Asia
Network is to improve the management of hypertension and organ
protection toward achieving “zero” cardiovascular events in Asia.*??°
This has become even more relevant in the current pandemic, with
high rates of infection in several Asian countries.

This guidance from the HOPE Asia Network summarizes the
latest findings on COVID-19 and hypertension, including evi-
dence-based recommendations for the management of hyperten-

sion during the current pandemic.

2 | HYPERTENSION AS A RISK FACTOR IN
PATIENTS WITH COVID-19

On March 20, 2020, the ltalian Institute of Health announced that
there had been 3200 COVID-19 deaths in Italy.?! The patients who
died had an average age of 78.5 years (median 80 years, range 31-
103 years) and 98.7% had at least one comorbidity.? Hypertension
was a common comorbidity in Italian cases, affecting 73.8% of pa-

tients, 52% of whom were taking ARBs or ACE inhibitors.?! However,
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FIGURE 2 Variety of organ damage
seen in patients with COVID-19. ARDS,
acute respiratory distress syndrome

Acute kidney
injury

Alveolar space

‘ARDS‘ Acute inflammation

Cytokine storm

Vasculitis
Thrombosis

Cerebral
infarction

Myocardial injury
Acute coronary
syndrome

Clinical Question 1
for COVID-19?

Is hypertension a risk factor

Pre-existing hypertension appears to be common in pa-
tients with severe COVID-19. However, there is little direct
evidence to indicate that hypertension itself is a risk factor
for infection or aggravation of the disease independent of
aging or other COVID-19 risk factors.

there are number of factors that could potentially confound a possible
relationship between hypertension and severe COVID-19 (Table 1).2%
27 The first is age: both severe COVID-19 and hypertension are com-
mon in the elderly. In addition, the identified risk factors (Table 1)

are generally associated with aging and/or vascular disorders, both

TABLE 1 Risk factors for progression/severity of COVID-19
Aging
Hypertension
Diabetes mellitus
Smoking

Cardiovascular disease (heart failure, stroke, angina, myocardial
infarction)

Chronic obstructive pulmonary disease
Chronic kidney disease

Malignancy (especially receiving current treatment with
chemotherapy or radiotherapy)

of which are common in patients with hypertension. Therefore, the
risk of developing severe COVID-19 is more likely to be due to un-
derlying vascular endothelial dysfunction and/or organ damage than
high blood pressure (BP) per se. ACE2 receptors are expressed by
endothelial cells,?® and post-mortem examinations have detected the

presence of viral infection in endothelial cells.?’

3 | THERAPY WITH RENIN-ANGIOTENSIN
SYSTEM INHIBITORS

3.1 | Mechanisms linking COVID-19 and ACE2

The spike protein on the surface of SARS-CoV-2 binds to the extra-
cellular domain of transmembrane ACE2, with S protein priming by

transmembrane serine protease 2 (TMPRSS2), to gain entry to host

Clinical Question 2 s it safe to continue
treatment with ACE inhibitors or ARBs?

As of early May 2020, there is no clinical data show-
ing that use of ACE inhibitors or ARBs increases the risk
of infection with the SARS-CoV-2 virus or worsens the
course of COVID-19 disease. Scientific societies includ-
ing the American Heart Association, European Society of
Cardiology, Japanese Circulation Society, and Japanese
Society of Hypertension recommend continuation of ACE

inhibitor or ARB therapy in patients with hypertension.
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FIGURE 3 SARS-CoV-2 and the renin-
angiotensin system. ACE, angiotensin-
converting enzyme; ARB, angiotensin
receptor blocker
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cells (Figure 3).#>30 ACE2 plays a regulatory role in the RAS, convert-

ing angiotensin | (Ang ) into angiotensin 1-9 (Ang 1-9) or angiotensin
I (Ang 1) into angiotensin 1-7 (Ang 1-7).3%%2 Currently, available data
reflect a possible role for ACE2 in heart failure, myocardial infarc-
tion, hypertension, and the cardiovascular complications of diabe-
tes mellitus, and preclinical investigations suggest that activation of
ACE2 might have the potential to protect against hypertension and
cardiovascular disease.?¥3%% |n addition, angiotensin 1-7 appears
to counteract the negative effects of Ang Il, attenuating inflamma-
tion, suppressing vascular permeability and having vasorelaxant ef-
fects.2¢38 Furthermore, ACE2 in the lungs and the renin-angiotensin
system has been shown to play a role in the pulmonary manifesta-
tions of coronavirus infection.>

Interaction of Ang Il with angiotensin type 1 receptors (AT1R)
activates A Disintegrin And Metalloproteinase 17 (ADAM17) on the
cell membrane via phosphorylation.40 In turn, ADAM17 cleaves the
precursors of tumor necrosis factor-o (TNFa) and interleukin (IL)-6 re-
ceptor-a (IL-6Ra) in the cell membrane to release TNFa and soluble IL-
6Ra.** TNFa activates the nuclear transcription factor system NF-xB
to induce the production of various inflammatory cytokines, including
IL-6 (Figure 4).*? This represents a potential mechanism for the cyto-
kine storm seen in some patients with COVID-19 and highlights the
potential for agents blocking cytokine pathways (especially the IL-6-
STAT3 axis) in managing COVID-19-related cytokine storm.*

The fact that the SARS-CoV-2 virus uses ACE2 as a mecha-
nism to enter and infect cells meant that there was concern that
cells with high ACE2 expression would be most susceptible to in-
fection with SARS-CoV-2. Given that ARB and ACE inhibitors have
been shown experimentally to increase expression of ACE2 on cell
membranes, 2844 there was much discussion about the potential for
higher infection rates and more severe disease in patients being

treated with these agents.

3.2 | Current clinical evidence

Despite the theoretical possibility that use of RAS inhibitors in-
creases the risk of infection with SARS-CoV-2 and the severity of
COVID-19 iliness, analyses including patients from the current pan-
demic indicate that this does not seem to be the case (Table 2).

The effect of hypertension or therapy with ACE inhibitors or
ARBs has been evaluated in at least three published studies to date
(Table 2).4>47 Reynolds et al looked at history of antihypertensive
usage in 12 594 patients undergoing COVID-19 testing in New York,
USA.* They did not find any association between the use of ACE
inhibitors, ARBs, beta-blockers, calcium channel blockers or thia-
zide diuretics and the likelihood of a positive or negative result on
COVID-19 testing.*” Also in the United States, Mehta and colleagues
failed to find any significant association between the use of ACE
inhibitors or ARBs and COVID-19 test positivity.46 Similar findings
were reported in a population case-control study from Italy.*®

Data from four studies published by early May 2020 also failed
to find a significant association between RAS inhibitor use and
worse outcomes in patients with COVID-19 (Table 2).4830 |n one ret-
rospective case series, the proportion of patients using ACE inhibi-
tors or ARBs did not differ significantly between those with severe
vs non-severe COVID-19, or between survivors and non-survivors.*®
However, the in-hospital COVID-19 mortality rate was higher in
patients with vs without hypertension (21% vs 11%).*8 In the other
studies, death rates for patients taking ACE inhibitors and/or ARBs
were actually lower than those in patients not receiving these anti-
hypertensive therapies.‘w*50 One of the studies from China reported
that levels of the inflammatory markers high sensitivity C-reactive
protein and procalcitonin were significantly lower in patients with
hypertension who were vs were not receiving ACE inhibitors or
ARBs.*
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4 | BIOMARKERS OF COVID-19-RELATED
COMPLICATIONS

Clinical Question 3 What are the biomarkers of
severe COVID-19?

In addition to ARDS, patients with severe infection can
develop myocardial injury and cytokine storm, resulting in
heart failure, arteriovenous thrombosis (venous thrombo-
embolism, acute coronary syndrome, cerebral infarction),
and acute kidney injury. Biomarkers for these complica-
tions are troponin, N-terminal pro-B-type natriuretic pep-

tide (NT-proBNP), D-dimer, and serum creatinine.

High levels of a number of biomarkers are indicative of severe
COVID-19 (Table 3). One of the most important biomarkers in pa-
tients with COVID-19 is troponin, which indicates the presence of
myocardial injury. D-dimer and IL-6 are also important. D-dimer indi-
cates the presence of arterial microthrombus and venous thrombosis
(pulmonary embolism and deep vein thrombosis) and disseminated
intravascular coagulation (DIC). IL-6 is an inflammatory marker, sug-
gesting the presence of cytokine storm, while NT-proBNP and creati-
nine are biomarkers of heart failure and renal damage, respectively.

4.1 | Troponin and myocardial injury
There are two possible mechanisms of cardiovascular damage in

COVID-19. The first is direct viral infection of myocardial and vas-
cular cells, and the other is a systemic inflammatory reaction (or

cytokine storm) (Figure 5). Myocardial injury at the time of admission
or due to disease progression is a strong indicator of poor prognosis
in patients with COVID-19. Troponin is a highly sensitive and well-
known marker of myocardial injury.

A systematic review and meta-analysis of data published between
1 December 2019 and 27 March 2020 including 4189 patients from
28 studies showed a significant trend for higher levels of cardiac
biomarkers in patients with more severe COVID-19.>* On meta-re-
gression analysis, the only factor significantly associated with higher
levels of cardiac injury biomarkers was the presence of hypertension
(P = .03). In addition, more severe COVID-19 markedly increased the
risk of acute cardiac injury (risk ratio vs mild disease 5.99, 95% confi-
dence interval [CI] 3.04-11.80; P < .001). In turn, the risk of COVID-
19-related death was significantly increased in the presence of acute
cardiac injury (risk ratio 3.85, 95% Cl 2.13-6.96).> Another analysis
also reported that patients with severe COVID-19 had significantly
higher levels of troponin than those without severe disease (standard-
ized mean difference 25.6 ng/L, 95% Cl 6.8-44.5 ng/L).>?

Early data from Wuhan, China, showed that 12% of patients
admitted to hospital with COVID-19 had acute cardiac injury.>®
Subsequent analyses investigated associations between underlying
cardiovascular disease or myocardial injury and mortality in hospi-
talized patients with COVID-19 (n = 187).2% Patients with vs without
myocardial injury (defined as elevated troponin levels) were signifi-
cantly older (74 vs 60 years; P < .001) and more likely to have hy-
pertension (59.8% vs 23.4%; P < .001).2%25 During hospitalization,
those with myocardial injury had higher rates of ARDS (58.5% vs
14.7%; P < .001), acute renal injury (8.5% vs 0.3%; P < .001) and
death (51.2% vs 4.5%; P < .001). The appearance of myocardial in-
jury increased the risk of death by 4.26-fold compared to patients
without myocardial damage, independent of cardiac function based

on ECG and echocardiography findings (Figure 6).23%°

Soluble /

ADAM17

TMPRSS2 ;

FIGURE 4 Cytokine storm associated
with SARS-CoV-2 infection. ACE,
angiotensin-converting enzyme; ADAM17,
A Disintegrin And Metalloproteinase

17; IL-6Rq, interleukin-6 receptor-a;
TMPRSS2, transmembrane serine

Cytokine storm
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t

soluble
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protease 2; TNFa, tumor necrosis factor-a
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TABLE 2 Summary of studies investigating COVID-19 in patients with hypertension, including those receiving renin-angiotensin system

inhibitors
AuthorReference

Li, et al*®

Mancia, et al®

Mehta, et al*®

Reynolds, et al*’

Yang, et al¥?

Zhang, et al®®

Location

Hubei province,
China

Lombardy
region, Italy

Ohio & Florida,
USA

New York, USA

Wuhan, China

Hubei province,
China

Design

Retrospective
case series

Population-based
case-control
study

Retrospective
cohort study

Retrospective
observational
study

Retrospective
observational
study

Multicenter (9),
retrospective
observational
study

Patients

1178 pts
hospitalized with
COVID-19

6272 cases with
confirmed COVID-
19 and 30,759
matched controls

18,472 pts tested
for COVID-19

12,594 pts tested
for COVID-19

126 pts with HTN
and COVID-19 and
125 age- and sex-
matched controls
with COVID-19
but no HTN

1128 pts with HTN
and COVID-19

Evidence

362 pts (31%) had HTN; 115/362 (32%) were taking ACEI/ARBs.

In-hospital mortality in pts with vs without HTN: 21% vs 11%.

Use of ACEI/ARBs did not differ between pts with severe vs
non-severe COVID-19 illness (33% vs 33%; P = .65), or between
non-survivors and survivors (27% vs 33%; P = .34).

Use of ACEI/ARBs was more common in cases vs controls
because cases had a higher rate of CVD.

After adjustment for coexisting conditions, there was no
association between use of ACEl or ARB and the risk of COVID-
19 infection (OR 0.96, 95% Cl 0.87-1.07 and OR 0.95, 95% ClI
0.87-1.07).

2285 pts were taking ACEls or ARBs.

There was no significant association between ACEI/ARB use and
COVID-19 test positivity (overlap propensity score-weighted
OR0.97,95% C1 0.81-1.15).

4357 pts (35%) had a history of HTN; 2573/4357 (59.1%) had a
positive test result; and 634 of these (25%) had severe illness.
In propensity score-matched groups, the likelihood of a positive
test in pts with HTN was not affected by treatment with an

ACEIl or ARB.

Levels of hs-CRP (P = .049) and procalcitonin (P = .008) were
significantly lower in pts with HTN who were vs were not
receiving ACEI/ARBs.

The proportion of critical pts (9% vs 23%; P = .061) and the
death rate (5% vs 13%; P = .216) were numerically but not
significantly lower in the ACEI/ARB vs non-ACEI/ARB group.

188 pts were taking ACEI/ARB.

In a Cox model adjusted for age, sex, comorbidities, and in-
hospital medication, all-cause mortality was lower in the pts
who were vs were not receiving ACEI/ARB (HR 0.37, 95% CI
0.150.89; P =.03).

Abbreviations: ACEI, angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker; Cl, confidence interval; CVD, cardiovascular

disease; HR, hazard ratio; hs-CRP, hig sensitivity C-reactive protein; HTN, hypertension; OR, odds ratio; pts, patients.

Biomarker

Oxygen saturation <94%

Troponin

D-dimer

Amino-terminal pro-B-type natriuretic peptide
Creatinine

C-reactive protein

Interleukin-6

4.2 | D-dimer

D-dimer is a biomarker that reflects activation of coagulation and fi-
brinolysis.>* D-dimer levels of >2 ug/mL were an independent pre-
dictor of in-hospital death in patients hospitalized with COVID-19 in
Wauhan, China (hazard ratio 51.5, 95% Cl 12.9-206.7; P < .001).% The
2 ug/mL cutoff had 92% sensitivity and 83% specificity for predict-

ing in-hospital mortality and therefore might be a useful biomarker

TABLE 3 Biomarkers for progression

Clinical condition of COVID-19-related complications

Acute respiratory
distress syndrome

Myocardial injury

Thrombosis

Heart failure

Kidney injury

Cytokine storm

Cytokine storm

for predicting outcome and informing treatment decisions in patients
with COVID-19. The cumulative rate of thromboembolic events in pa-
tients admitted to hospital in Milan, Italy with COVID-19 (n = 388)
was 21% (28% of those in intensive care and 7% for those not in in-
tensive care) despite use of thromboprophylaxis in all patients admit-
ted to the intensive care unit and three-quarters of those treated on
a general ward.”® About half of all thromboembolic events occurred

within 24 hours of hospitalization, and 2% of patients developed
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1. Cytokine storm
Shown by elevated levels
of IL-6, ferritin, LDH, and

D-dimer.

2. Myocardial dysfunction
Due to a direct effect of
SARS-CoV-2 on the heart

FIGURE 5 Mechanisms of myocardial injury in patients with
COVID-19 (reproduced, with permission, from Clerkin KJ et al,
2020)%2 IL6, interleukin-6; LDH, lactate dehydrogenase

DIC.>® A consensus statement on the prevention and treatment of
venous thromboembolism-associated COVID-19 infection has been
published.’” This recommends that patients with COVID-19 undergo

assessment for the risk of venous thromboembolism and bleeding and
are monitored regularly to facilitate the diagnosis and treatment of
venous thromboembolism, and the use of strategies (pharmacologic

and/or mechanical) to prevent venous thromboembolism.>’

5 | CLINICAL PATIENT MANAGEMENT IN
THE COVID-19 ERA

Key points regarding the clinical management of COVID-19, particu-
larly in patients with hypertension, based on evidence published be-
fore May 5, 2020, are shown in Table 4.

Data that have been rapidly compiled during the pandemic to
date indicate that there are a number of factors and biomarkers that
can be used to identify patients with COVID-19 who are at high risk
of more severe disease and adverse outcomes, including death. Age
seems to be the most important risk factor, especially for COVID-19-
related death, and hypertension is the most common comorbidity in
COVID-19-positive deceased patients.21 Other comorbidities such
as cardiovascular diseases, smoking, chronic lung disease, chronic
kidney disease, and a suppressed immune system also increase the
risks associated with COVID-19 infection, especially when mul-
tiple comorbidities exist in the same patient.?* Thorough history
taking and baseline assessments are therefore important. Another
important screening tool is oxygen saturation, which indicates se-
vere disease if <94% on admission.>>® The relevance of ability to

Time from symptom onset

100+
Without cardiac injury
80+
R
g 60+
e
g With cardiac inj
< 40 ith cardiac injury
>
wvy
20
0 T T T J
0 10 20 30 37
Days
No. at risk
With cardiac injury 82 68 46 40 40
Without cardiac injury 334 329 323 320 319

Comparison of outcomes

Time from admission

100 -
Without cardiac injury
80+
2
£ 60
e
.g 404 With cardiac injury
|
wv
20+
0 T T T T J
0 5 10 15 20 23
Days
No. at risk
With cardiac injury 82 55 46 41 0 ]
Without cardiac injury 334 321 319 319 319 319

Time from symptom onset  Time from admission
Duration, Duration,
No. of events/ | mean P value mean P value
No. of patients | (range),d  log-rank (range), d log-rank
With cardiac injury 42/82 15.6 (1-37) <001 6.3 (1-16) <001
Without cardiac injury 15/334 16.9(3-37) -~ 7.8(1-23) -~

FIGURE 6 Prognosis in patients with COVID-19, with or without cardiac injury (reproduced, with permission, from Shi et al, 2020)2°
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TABLE 4 Clinical practice guidance for patient management in
the COVID-19 era (based on evidence available up to May 5, 2020)

COVID-19 and Comorbidities: Assessment and Management

e Patients with hypertension, especially older individuals and those
with other known risk factors, are at increased risk of developing
severe symptoms during COVID-19 infection

o High-risk patients, such as those with hypertension, are more
likely to develop cardiac injury during COVID-19 infection

e Diabetes mellitus should be carefully managed and these patients
need to be closely monitored for the development of myocardial
injury and arteriovenous thrombosis

e Consider determining levels of key biomarkers, especially
troponin and D-dimer, to get a complete clinical picture and
information about prognosis in patients with COVID-19

e Oxygen saturation should be determined at presentation; if
oxygen saturation is <94% then COVID-19 should be considered
as severe

e COVID-19 progression and cardiovascular status can be
monitored by measuring blood pressure and taking the patient's
temperature

e Antihypertensive therapy with ACE inhibitors or ARBs in patients
with COVID-19 should be carefully continued, with careful
monitoring to detect hypotension and kidney injury

e Unmedicated older COVID-19 patients whose only comorbidity is
hypertension can be treated with calcium channel blockers

e Physicians should be aware of physical manifestations of stress
(eg, cardiovascular events), even in individuals not infected with
COVID-19 (especially those with pre-existing hypertension)

tolerate hypoxia was highlighted in an analysis from China showing
that COVID-19 patients of high-altitude origin had a lower mortal-
ity risk than those from lower altitudes.>’ Determination of relevant
biomarkers, especially troponin and D-dimer provides an indication
of myocardial injury and thrombotic risk, and can help inform appro-
priate treatment strategies.

For non-hospitalized patients with COVID-19, ongoing man-
agement of comorbid conditions is essential to minimize risk. This
includes lifestyle factors such as diet and sleep, along with main-
taining regular medications (eg, antihypertensives and antidiabetics).
Patients with hypertension on current therapy with ACE inhibitors
or ARBs can continue treatment without any negative effects on
COVID-19 outcomes. RAS inhibitors are particularly beneficial in
patients who have heart failure or renal disease because they have
a positive effect on prognosis. For older patients with hyperten-
sion and no other comorbidities and risk factors, calcium channel
antagonists might be a good option for antihypertensive therapy.
Maintaining good glycaemic control is also important because this
might help reduce the risk of infection with SARS-CoV-2 and the se-
verity of COVID-19.%° In addition, regular monitoring of home BP
will help to ensure the achievement and maintenance of BP targets
in patients with hypertension.

Lockdown requirements could impact on the ability of individ-
uals to get regular exercise. Regular exercise is important for main-

taining health status®® and to counteract the negative consequences

of cardiovascular, metabolic, and respiratory diseases.®? Even if un-
able to get outside, continuing some form of home-based exercise
would be beneficial, especially in older adults.®®> Maintaining reg-
ular exercise could help to ensure that the current viral pandemic
does not contribute to the worldwide obesity epidemic, which in
turn increases the rate of cardiovascular and metabolic comorbid-
ities.®* Ensuring that the world population is not burdened by high
rates of noncommunicable diseases might help lessen the impact
of future pandemics given that patients with comorbidities tend
to fare poorly during an infectious disease pandemic.’* Another
potential benefit of physical activity is its ability to stimulate im-
mune function,®® something that is highly relevant during a global
pandemic.

Health care professionals should also be aware of the potential
non-infectious impacts of COVID-19. For example, non-infected in-
dividuals might be at risk of developing stress-related physical health
conditions (such as gastrointestinal disturbances and cardiovascu-
lar disease) and psychological disturbances (such as anxiety and
depression).

6 | TELEMEDICINE DURING COVID-19

Strict lockdown and social distancing rules are being enforced in
many countries to slow the spread of the novel coronavirus. In ad-
dition, a large proportion of “elective” or “non-essential” procedures
have been postponed or canceled to allow health care systems to
cope with the influx of infectious disease cases. This has created
a requirement for a large proportion of health consultations to be
conducted remotely. Telemedicine strategies are ideally suited to
facilitating patient management in the absence of face-to-face con-
sultations, and the value of this approach (which has otherwise been
slow to be widely used in clinical practice) has become clear.®®%’
One of the hidden “blessings” of the COVID-19 pandemic may be
the widespread adoption of telemedicine approaches to improve pa-
tient management.

Out-of-office BP monitoring is a recommended approach for the
diagnosis and management of hypertension.1*16:6875 Therefore, this
field of medicine is better placed than many to be able to continue to
effectively manage patients during a global pandemic.

New information and communication technology-based home
BP monitoring devices that perform automatic, fixed-interval BP
measurement during sleep and store or transmit the data could facil-
itate a novel approach to patient management.76 Validated wearable
technologies for evaluation of home BP””7® might also be useful for
patient monitoring and management during the COVID-19 outbreak.
Telemedicine-based strategies for managing BP were implemented
and used effectively during the aftermath of the Great East Japan
earthquake and tsunami in March 2011,”? highlighting their poten-
tial for use during the COVID-19 pandemic to ensure that patients
with hypertension have well-controlled BP. This has the potential to
help mitigate the negative effects of hypertension on prognosis in
patients with COVID-19.
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7 | CONCLUSIONS

Patients with hypertension are at increased risk of morbidity and
mortality if they become infected with SARS-CoV-2, although this
is confounded by other factors such as age and vascular disorders.
However, all usual antihypertensive therapy including RAS inhibitors
should continue. Physicians need to take a holistic approach to pa-
tient management due the wide range of possible complications, and
biomarkers can provide important prognostic information. Overall,
multidisciplinary management of COVID-19 based on a rapidly grow-
ing body of evidence will help ensure the best possible outcomes for

patients, including those with risk factors such as hypertension.
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