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Considerations When Managing Heart Failure
during the COVID-19 Pandemic-Consensus from
the Taiwan Society of Cardiology

Kun-Chang Lin,** Chun-Chieh Wang,?* Wei-Chun Huang™** and Juey-Jen Hwang™®

Coronavirus disease 2019 (COVID-19) has spread rapidly around the world since December 2019. Acute heart
failure has accounted for 23-24% of the initial presentations in patients with COVID-19 infection. Furthermore,
COVID-19 might increase metabolic demand and cause acute decompensation of pre-existing stable heart failure.
These patients are thus more susceptible to the evolution of more serious clinical symptoms and a higher mortality

rate. Given the lack of knowledge about this new disease, this review provides recommendations for the management

of heart failure during the COVID-19 pandemic in Taiwan.
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INTRODUCTION

Since infection with coronavirus disease 2019 (COVID-
19) was first noted in late December 2019 in the Chi-
nese city of Wuhan, Hubei province, there has been ac-
celerated and aggressive growth in the number of in-
fected cases around the world, pushing healthcare sys-
tem to the brink of collapse. The magnitude of the crisis
has been so severe that the World Health Organization
declared COVID-19 to be a pandemic on March 12, 2020.

During April 2003, Taiwan suffered one of the most
devastating experiences during the outbreak of severe
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acute respiratory syndrome (SARS), with 346 cases of in-
fected patients and 37 deaths. The experiences and les-
sons learned from the SARS outbreak allowed Taiwan to
be better prepared to mitigate the impact of the COVID-
19 pandemic and to be able to give a timely and effec-
tive response for the protection of public health.
According to the most recent epidemiological data,
a large number of people around the world will be in-
fected by severe acute respiratory syndrome corona-
virus 2 (SARS-CoV-2), even though most of the infected
cases will be mild or even asymptomatic.' However, the
infection can be serious, especially in patients with ch-
ronic diseases such as pulmonary and cardiovascular
disease and immunosuppressed patients. Congestive
heart failure is one of the most common chronic cardio-
vascular diseases, and according to a recent study, these
patients are more susceptible to the evolution of more
serious clinical symptoms and a higher mortality rate.
SARS beta-coronavirus infections have been reported to
be associated with signs and symptoms of heart failure.’

COVID-19 AND HEART FAILURE

Adverse cardiovascular sequalae have been reported
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in patients with COVID-19, including myocarditis, acute
myocardial infarction, and heart failure.** In a previous
report of 113 patients who died from COVID-19 infec-
tion, 49% of the patients were complicated with heart
failure.® Other studies have reported that acute heart
failure accounted for 23-24% of the initial presentations
in patients with COVID-19 infection.’” Non-survivors
with COVID-19 have also been reported to have a higher
percentage (52%) of heart failure than survivors (12%).%*
Patients with end-stage heart failure have also been
shown to have a higher mortality rate after COVID-19 in-
fection.? The possible risk factors include older age, poor
general condition, more comorbidities, and severe myo-
cardial injury.’

Heart failure has been found to be the most com-
mon critical complication during exacerbations of COVID-
19, even in patients without a history of cardiovascular
disease.” COVID-19 may induce cardiac injury, even with-
out symptoms and signs of interstitial pneumonia.™®**
Heart failure may be associated with new myocarditis
due to COVID-19 infection, acute coronary syndrome or
exacerbation of previously undiagnosed heart failure.****
A series of end-stage heart failure patients with COVID-
19 has been reported, providing strong evidence of myo-
cardial injury caused by SARS-CoV-2.° COVID-19 viral
myocarditis can have several clinical presentations, in-
cluding life-threating arrhythmias or advanced heart fail-
ure requiring invasive support.14 Furthermore, COVID-19
may increase metabolic demand and cause acute de-
compensation of pre-existing stable heart failure."

WORSENING HEART FAILURE AND COVID-19

The possible reasons for the worsening of heart fail-
ure in COVID-19 infection include direct viral invasion to
the heart, host response, inflammation-induced myocar-
dial depression or stress cardiomyopathy.l‘s’17 Further-
more, in COVID-19 patients with ARDS and acute lung
injury, right heart failure may induce further complica-

18,19

tions. The angiotensin-converting enzyme 2 (ACE2)

pathway is a critical pathway protecting against heart
failure with preserved or reduced ejection fraction.”
Heart failure patients have been found to have signifi-
cantly increased myocardial ACE2 expression and to be

more susceptible to heart infection by SARS-CoV-2, which
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may lead to further cardiac injury and a severe condi-

. . . 4,21,22
tion after infection.”"™

BIOMARKERS AND HEART FAILURE ASSOCIATED
WITH COVID-19

Several studies have reported increased biomarker
levels of myocardial injury in COVID-19 patients.®****
The elevation of these markers has been associated with
increased disease severity and mortality.>****> These
markers include creatine kinase MB subunit (CK-MB),
high sensitivity cardiac troponin | (hs-cTnl), interleukin-
6, B-type natriuretic peptide (BNP) and N-terminal pro-
BNP (NT-proBNP).® About 27.5% of patients who have
died from COVID-19 have been shown to have elevated
levels of NT-proBNP.® Furthermore, 10% of these pa-
tients had increased cTnl levels.® The underlying mecha-
nisms of myocardial injury may be related to inflamma-
tion, ACE2 expression, secondary to lung disease or drug
toxicity.s’u'zs'28

TREATMENT OF HEART FAILURE DURING THE
COVID-19 PANDEMIC

In patients with heart failure during the COVID-19
pandemic, guideline-directed medical therapy should be
continued with additional monitoring.> A previous study
reported that ritonavir may worsen cardiovascular out-
comes in patients with human immunodeficiency virus
and heart failure.”® Importantly, these data are not suffi-
cient to restrict the use of lopinavir/ritonavir in patients
with cardiovascular disease or heart failure given the
life-threatening potential of COVID-19 and short-term
duration of treatment.? However, lopinavir-ritonavir
treatment has been shown to have no benefit in hospi-
talized adult patients with severe CovID-19.%° Lopinavir/
ritonavir can upregulate levels of beta-blockers, where-
as chloroquine or hydroxychloroquine may downregu-
late levels of beta-blockers.* Lopinavir/ritonavir may
affect angiotensin-converting enzyme inhibitors (ACEls)/
angiotensin receptor blockers (ARBs) and increase sa-
cubitril/valsartan levels, which suggests that close moni-
toring of blood pressure is necessary.’

The positive effects of ACEIs/ARBs include ACE2 re-
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ceptor blockade, disabling viral entry into the heart and
lungs, and attenuation of inflammation.*? However,
ACEIs/ARBs may also upregulate ACE2 receptors by a
possible retrograde feedback mechanism.** There is cur-
rently no evidence to suggest that ACEls/ARBs should be
discontinued due to COVID-19 infection.? Recent publi-
cations have shown that ACEIs/ARBs lowered the risk of
all-cause mortality among hospitalized COVID-19 pa-
tients with hypertension.*?

Digoxin levels should be closely monitored when
co-administered with hydroxychloroquine, chloroquine
or lopinavir/ritonavir. Eplerenone or ivabradine should
not be used with lopinavir/ritonavir because both drugs
are mainly metabolized by cytochrome P450 3A4
(CYP3A4).? However, spironolactone can be safely pre-
scribed instead.® Nonsteroidal anti-inflammatory drugs
(NSAIDs) may increase blood pressure and cause fluid
retention and should not be used in patients with heart
failure.?

CONSENSUS FOR THE MANAGEMENT OF HEART
FAILURE DURING THE COVID-19 PANDEMIC

Given the lack of knowledge with regards to this
new disease, we decided to develop a consensus docu-
ment to address the management of heart failure during
the COVID-19 pandemic.

Acute heart failure

Our mission for patients with heart failure with acute
decompensation who need to be admitted to hospital is
to avoid the spread of SARS-CoV-2 and improve the clini-
cal condition of heart failure. We recommend the fol-
lowing to avoid the spread of SARS-CoV-2 in these high-
risk patients:

Early identification of the patients at high risk of conta-
gion.

Avoid the emergency room area if possible and direct
admission to an isolation room if feasible.

Early discharge and telephone follow-up if the clinical
evolution of the patient is favorable.

Patients with COVID-19 who have regularly used guide-
line-directed medical therapy for heart failure before
infection should continue these medications if there
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are no contraindications. These medications include
beta-blockers, mineralocorticoid receptor antagonists
(MRAs), the I; channel blocker, ACEls, ARBs or the an-
giotensin receptor-neprilysin inhibitor (ARNI). How-
ever, the /s channel blocker and/or the ARNI are not
indicated for those with de novo heart failure with
decompensation.

Monitoring of the following biomarkers of myocardial
injury are suggested in heart failure patients suspected
or confirmed to have COVID-19: BNP or NT-pro BNP,
troponin or high-sensitivity troponin | or T, procalci-
tonin, interleukin-6 or high-sensitivity C reactive pro-
tein.

Chronic heart failure

Because patients with heart failure have a higher
risk of SARS-CoV-2 infection and the prognosis for pa-
tients with COVID-19 and heart failure is expected to be
poor, it seems appropriate to limit hospital visits for sta-
ble heart failure patients during the epidemic. If feasi-
ble, hospital visits can be replaced by telephone follow-

up:

Guideline-directed pharmacological therapy for heart
failure including beta-blockers, ACEls, ARBs, the ARNI,
MRAs and the /s channel inhibitor should be continued
even in those with COVID-19.

Telemonitoring is suggested in patients with heart fail-
ure with fluctuating condition.

Influenza or pneumococcus vaccine should be pre-
scribed in patients with heart failure.

Extend the duration of routine follow-up visits to pre-
vent the spread of the SARS-CoV-2 epidemic

Advise patients with heart failure to stay at home dur-
ing the COVID-19 pandemic.

Avoid alcohol or processed food consumption for pa-
tients with heart failure.

Home-based exercise or rehabilitation is suggested for
heart failure patients.

Avoid delaying hospital visits if the symptoms worsen.
Provide adequate psychological support for patients
and caregivers.

Provide home-based palliative care and hospice ser-
vices if indicated.

Virtual visits can be considered if the COVID-19 pan-
demic worsens in Taiwan.
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Precautions that should be taken when performing
an echocardiogram

Echocardiography can be a basic study in patients
with SARS-CoV-2 infection and congestive heart failure,
cardiomegaly, or arrhythmia. Performing this study is
complex from the point of view of the protecting the
echographer. Since it is impossible to keep a safe dis-
tance, an echocardiographic examination is considered
to be one of the highest risks for healthcare profession-
als. We recommend the following:

e Use of gowns, shoe covers, gloves, N-95 facemasks,
face shields and hair covers.

e Routine cleaning of the echocardiograph can be done
with 70% alcohol solution.

CONCLUSIONS

The COVID-19 pandemic has had a strong impact on
the management of heart failure. In acute heart failure,
early identification of the patients at high risk of conta-
gion and isolation is important. Guideline-directed me-
dical therapy should be continued with additional moni-
toring. In patients with chronic heart failure, telemoni-
toring, influenza or pneumococcus vaccine, extending
the duration of routine follow-up visits, home-based re-
habilitation and staying at home are suggested during
the COVID-19 pandemic. Because of the ongoing COVID-
19 pandemic, this consensus for the management of
heart failure reflects the present situation, and it may
be updated in the future.

FUNDING

This study was supported by grants from the Kao-
hsiung Veterans General Hospital, Kaohsiung, Taiwan,
i.e., Grant Nos. VGHKS 19-CT10-04 and the Ministry of
Science and Technology, i.e., Grants 108-2314-B-075B-
007-MY2.
CONFLICT OF INTEREST

All the authors declare no conflict of interest.

Acta Cardiol Sin 2021;37:125-129

REFERENCES

10.

11.

12.

13.

14.

15.

16.

17.

18.

. Guan WJ, Ni ZY, Hu Y, et al. Clinical characteristics of coronavirus

disease 2019 in China. N Engl J Med 2020;382:1708-20.

. Yu CM, Wong RS, Wu EB, et al. Cardiovascular complications of

severe acute respiratory syndrome. Postgrad Med J 2006;82:
140-4.

. Dixon DL, Van Tassell BW, Vecchie A, et al. Cardiovascular con-

siderations in treating patients with coronavirus disease 2019
(COVID-19). J Cardiovasc Pharmacol 2020;75:359-67.

. Buckley LF, Cheng JWM, Desai A. Cardiovascular pharmacology in

the time of COVID-19: a focus on angiotensin-converting enzyme
2. J Cardiovasc Pharmacol 2020;75:526-9.

. Chen T, Wu D, Chen H, et al. Clinical characteristics of 113 de-

ceased patients with coronavirus disease 2019: retrospective
study. BMJ 2020;368:m1091.

. Zhou F, Yu T, Du R, et al. Clinical course and risk factors for mor-

tality of adult inpatients with COVID-19 in Wuhan, China: a re-
trospective cohort study. Lancet 2020;395:1054-62.

. Sugimoto T, Mizuno A, Kishi T, et al. Coronavirus disease 2019

(COVID-19) information for cardiologists - systematic literature
review and additional analysis. Circ J 2020;84:1039-43.

. Guzik TJ, Mohiddin SA, Dimarco A, et al. COVID-19 and the car-

diovascular system: implications for risk assessment, diagnosis,
and treatment options. Cardiovasc Res 2020;116:1666-87.

. Dong N, Cai J, Zhou Y, et al. End-stage heart failure with COVID-

19: strong evidence of myocardial injury by 2019-nCoV. JACC
Heart Fail 2020;8:515-7.

Inciardi RM, Lupi L, Zaccone G, et al. Cardiac involvement in a pa-
tient with coronavirus disease 2019 (COVID-19). JAMA Cardiol
2020.

Zeng JH, Liu YX, Yuan J, et al. First case of COVID-19 complicated
with fulminant myocarditis: a case report and insights. Infection
2020.

Buzon J, Roignot O, Lemoine S, et al. Takotsubo cardiomyopathy
triggered by influenza a virus. Intern Med 2015;54:2017-19.
Long B, Brady WJ, Koyfman A, Gottlieb M. Cardiovascular compli-
cations in COVID-19. Am J Emerg Med 2020;38:1504-7.

Xu Z, Shi L, Wang Y, et al. Pathological findings of COVID-19 asso-
ciated with acute respiratory distress syndrome. Lancet Respir
Med 2020;8:420-2.

Bansal M. Cardiovascular disease and COVID-19. Diabetes Metab
Syndr 2020;14:247-50.

Mehra MR, Ruschitzka F. COVID-19 illness and heart failure: a
missing link? JACC Heart Fail 2020;8:512-4.

Maisch B. SARS-CoV-2 as potential cause of cardiac inflammation
and heart failure. Is it the virus, hyperinflammation, or MODS?
Herz 2020;45:321-2.

Driggin E, Madhavan MV, Bikdeli B, et al. Cardiovascular consid-
erations for patients, health care workers, and health systems
during the COVID-19 pandemic. J Am Coll Cardiol 2020;75:
2352-71.



Managing HF during the COVID-19 Pandemic

19.

20.

21.

22.

23.

24.

25.

26.

Murthy S, Gomersall CD, Fowler RA. Care for critically ill patients
with COVID-19. JAMA 2020;323:1499-500.

Gheblawi M, Wang K, Viveiros A, et al. Angiotensin-converting
enzyme 2: SARS-CoV-2 receptor and regulator of the renin-
angiotensin system: celebrating the 20th anniversary of the
discovery of ACE2. Circ Res 2020;126:1456-74.

Chen L, Li X, Chen M, et al. The ACE2 expression in human heart
indicates new potential mechanism of heart injury among pa-
tients infected with SARS-CoV-2. Cardiovasc Res 2020;116:1097-
100.

Hulot JS. COVID-19 in patients with cardiovascular diseases. Arch
Cardiovasc Dis 2020;113:225-6.

Ruan Q, Yang K, Wang W, et al. Clinical predictors of mortality
due to COVID-19 based on an analysis of data of 150 patients
from Wuhan, China. Intensive Care Med 2020;46:846-8.

Wang D, Hu B, Hu C, et al. Clinical characteristics of 138 hospital-
ized patients with 2019 novel coronavirus-infected pneumonia
in Wuhan, China. JAMA 2020;323:1061-9.

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

Zheng YY, Ma YT, Zhang JY, Xie X. COVID-19 and the cardiovas-

129

27.

28.

29.

30.

31.

32.

33;

cular system. Nat Rev Cardiol 2020;17:259-60.

Lippi G, Lavie CJ, Sanchis-Gomar F. Cardiac troponin | in patients
with coronavirus disease 2019 (COVID-19): evidence from a
meta-analysis. Prog Cardiovasc Dis 2020;63:390-1.

Chen C, Zhou Y, Wang DW. SARS-CoV-2: a potential novel etiology
of fulminant myocarditis. Herz 2020;45:230-2.

Alvi RM, Neilan AM, Tarig N, et al. Protease inhibitors and cardio-
vascular outcomes in patients with HIV and heart failure. J Am
Coll Cardiol 2018;72:518-30.

Cao B, Wang Y, Wen D, et al. A trial of lopinavir-ritonavir in adults
hospitalized with severe Covid-19. N Engl J Med 2020;382:1787-
99.

Foy M, Sperati CJ, Lucas GM, Estrella MM. Drug interactions and
antiretroviral drug monitoring. Curr HIV/AIDS Rep 2014;11:212-
22.

Rico-Mesa JS, White A, Anderson AS. Outcomes in patients with
COVID-19 infection taking ACEI/ARB. Curr Cardiol Rep 2020;22:
31.

Zhang P, Zhu L, Cai J, et al. Association of inpatient use of angio-
tensin-converting enzyme inhibitors and angiotensin Il receptor
blockers with mortality among patients with hypertension hospi-
talized with COVID-19. Circ Res 2020;126:1671-81.

Acta Cardiol Sin 2021;37:125-129



