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Background: The novel coronavirus 2019 pandemic (COVID-19) has quickly spread over
the world and affected over 100 countries so far. Patients with pre-existing cardiovascular
disease may have a higher risk of infection of COVID-19 and worse outcomes than others.
To improve the outcome during the pandemic, management strategies for the patients
recovering from coronary artery bypass graft (CABG) surgery need to be reconsidered.
Methods: Some precaution advices including self-protection, blood glucose and blood
pressure controlling are recommended for the patients recovering from CABG during the
pandemic. They are encouraged to communicate with doctors by telephone or Internet when
COVID-19 related symptoms such as cough, fever and dyspnea occur. As a follow-up
strategy for patients after CABG surgery, cardiac biomarkers and CTA could also be helpful
to the diagnosis of COVID-19. Some medications being investigated for COVID-19 therapy
may have side effects relevant to cardiovascular disease. Appropriate personal protection
equipment (PPE) is necessary for cardiovascular health-care workers operating in clinical
settings.

Results: There was zero out of over 300 follow-up patients after CABG surgery confirmed
to be infected with COVID-19 from January to June 2020. No cardiovascular health-care
workers were reported to be infected neither in the Second Xiangya Hospital during the
pandemic.

Conclusion: The management strategy here we proposed could improve the outcome of
patients after CABG during the pandemic and benefit both cardiovascular patients and
health-care workers.
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Introduction

First time in December 2019 at Wuhan China, a pneumonia caused by a novel
coronavirus was identified. It was found to have very high infectiousness and
lethality in human beings.! The epidemic then spread quickly over most of
China. Over 4000 confirmed cases were reported from more than 30 provinces in
China before the end of January 2020, among which there were more than 900
severe cases and 100 deaths.” To date, the pandemic has affected over 100 countries
worldwide and becoming a global public health problem.

The illness is caused by a coronavirus called SARS-CoV-2 (severe acute
respiratory syndrome coronavirus 2). Some infected patients present severe acute
respiratory syndrome consisting of fever, cough, and dyspnea. It is estimated that
over 80% of confirmed infected patients were asymptomatic in the early stage or
even during the whole period of infection, which remains as the first challenge of
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the diagnosis and prevention of transmission of novel
coronavirus 2019 (SARS-CoV-2).®> A diagnostic guideline
recommending a combination of chest computed tomogra-
phy (CT), Transcription-Polymerase Chain Reaction (RT-
PCR) of coronavirus RNA, and acute respiratory syn-
drome was published by the Chinese Center for Disease
Control and Prevention after the outbreak. The disease
dramatically increased the burden on China’s hospitals
and on inpatient screening, which included patients seek-
ing coronary artery bypass graft (CABG) surgery.

As a therapeutic strategy of myocardial revascularization,
CABG surgery can greatly relieve the symptom of chest pain
in patients with coronary artery disease (CAD) underlying
acute myocardial infarction (AMI). Meanwhile, it has been
reported that patients with pre-existing cardiovascular dis-
eases (CVD) have a higher risk of infection of COVID-19
and worse outcomes after infection than other patients. To
improve the outcome during the pandemic, management
strategies for the patients recovering from CABG need to
be reconsidered. We here propose some ideas regarding this
group of patients. From January to June 2020, we gave our
recommendations during the pandemic to more than 300
follow-up patients within one-year after CABG. The results
indicated that all the cardiovascular events occurred to the
patients during the pandemic were handled properly, and that
no patient or related cardiovascular health-care worker was
infected with COVID-19.

The study was approved by the Ethics Committee of
the Second Xiangya Hospital, Central South University in
China. All research studies on humans have been per-
formed in accordance with the principles stated in the
Declaration of Helsinki. Written informed consent was
obtained from all study participants or their legal repre-
sentatives or guardians.

Methods and Results
Precautionary Advice for the Patients
Recovering from CABG During the

Pandemic

According to the data reported by the Chinese Center for
Disease Control and Prevention, elderly patients with pre-
existing medical comorbidities are prone to severe illness and
death after infection, which places the patients recovering
from CABG surgery at a higher of infection.” To prevent
COVID-19 infection, they carefully protect their health,
maintain their indoor environmental hygiene and air circula-
tion, and reduce time spent in crowded public places to the

greatest extent possible. These patients should continue
wearing face masks, protective eyewear, and gloves when
going out. Chinese Center for Disease Control and
Prevention has several recommendations to reduce the risk
of infection: i) wash the hands with soap and water or with an
alcohol-based hand sanitizer; ii) cover the nose and mouth
with a tissue when coughing or sneezing or sneeze into your
elbow; iii) avoid close contact with anyone who has cold or
flu-like symptoms; iv) cook eggs and meats thoroughly; v)
avoid unprotected contact with wild or farmed animals.*
Diabetes mellitus is present in 25-30% of patients
admitted with the acute coronary syndrome (ACS) and in
up to 40% of patients undergoing CABG.>® Some patients
recovering from CABG have pre-existing medical comor-
bidities including hypertension and hyperlipidemia. It is
reported that in the over 40,000 confirmed cases, the case-
fatality rate of patients with CVD, diabetes, or hyperten-
sion is notably higher than average, which indicates the
control of blood glucose (BG) and blood pressure (BP)
playing a significant role in the prevention and outcome of
COVID-19 CABG.
Recommendations place the target BP below 140/90

infection for patients after
mmHg, and that of glycosylated hemoglobin below
7%.7° For patients with both diabetes and hypertension,
the recommend target BP is below 130/80 mmHg.'°
Traditionally, CAD patients are older individuals with
diabetes, hypertension, or hyperlipidemia. Once infected
with COVID-19, they have a higher chance to develop
severe cases that present as pneumonia, the acute respira-
tory distress syndrome, with or without cardiogenic shock.
Therefore, patients recovering from CABG surgery need
to be especially careful to observe such symptoms as
cough, fever, diarrhea, dyspnea, fatigue, and myalgia. It
is recommended such patients seek care at an Emergency
Department (ED) as soon as any of these symptoms
appear. Furthermore, on-pump CABG patients are more
likely to contract COVID-19 after surgery than those with
off-pump as there is some immunosuppression within 7
days after cardiopulmonary bypass (CPB). More attention
should be paid to personal protection after CPB operation.
We also recommend that close contacts of these patients
receive the COVID-19 screening test if it available.''

In-Home Care Advice for Patients
Recovering from CABG

It is recommended that the patients who receive CABG
surgery should wait at least 3 months before returning to
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work. For a better outcome, patients are advised to i) quit
smoking and drinking; ii) eat diet low in fat, low in salt,
and high in protein; iii) control their blood pressure and
blood glucose properly if they have hypertension or dia-
betes; iv) engage in moderate indoor or outdoor activities
with good protection. During their recovery period, angina
pectoris may still occur or even become worse than before
surgery. Though the patients and their families are usually
informed of this in advance, patients may still become
anxious when it happens. Because the epidemic may affect
hospital outpatient service, it can be difficult for the
patients and their families come to hospitals to seek advice
from doctors promptly, and cardiovascular health-care
workers including doctors and nurses are encouraged to
follow up on the recovery of patients after CABG surgery
by telephone or the Internet. Patients and their families can
receive advice with respect to drug use, early diagnosis,
and initial treatment of disease in a timely manner. Patients
and their families should be vigilant regarding COVID-19
symptoms such as fever, cough, and dyspnea. It is highly
that
Department directly once any such symptom emerges.

recommended patients go to an Emergency
A combination of chest CT and nucleic acid test would

be helpful to diagnose the COVID-19 infection.

Postoperative Follow-Up of Patients
After CABG During the Pandemic

The follow-up strategy for patients after CABG consists of
imagological examination and laboratory testing. The
laboratory test should assess white blood cells, hemoglo-
bin, C-reactive protein (CRP), procalcitonin (PCT), and,
most importantly, cardiac biomarkers. Cardiac biomarker
levels including cardiac troponin (cTn) and brain natriure-
tic peptide (BNP)/N-terminal proBNP (NT-proBNP) are
significant indicators of the level of recovery from myo-
cardial injury for patients after CABG. This is an impor-
tant part of the post-CABG follow-up strategy. Patients
would be tested for their levels frequently when in hospital
and encouraged to take a test one to two weeks after
returning home. A cTn level at least one value above the
99th percentile upper reference limit indicates an acute
myocardial injury. However, it is reported that some
COVID-19 patients also show elevated cTn, especially
patients admitted to intensive care unit (ICU), and the
level of cTn revealed a positive correlation with COVID-
19 illness, which indicates an increased level of ¢cTn may
be associated with worse COVID-19 outcomes.'? Mild

elevation of c¢Tn in patients recovering from CABG
might be related to pre-existing cardiac disease but may
also indicate emerging COVID-19 infection. For patients
with elevated cTn, the BNP/NT-proBNP level is also
reported to be increased, which may be because of the
combination of pre-existing cardiac disease and COVID-
19 infection.

Computed tomography angiography (CTA) is recom-
mended in patients with prior revascularization because it
is non-invasive. Ever since the COVID-19 outbreak began,
chest CT has been one of the preferred methods for the
clinical screening and diagnosis of COVID-19. For those
patients without such symptoms as cough, fever, or dys-
pnea, some chest CT findings can facilitate the diagnosis
of COVID-19. In some hospitals in China, every inpatient
is required to undergo a chest CT for the screening of
COVID-19 infection. A combination of CTA and chest CT
could be beneficial for the prevention and early diagnosis
of COVID-19 in patients after CABG.

Consideration of Drug Use

Antiretroviral therapy was considered a possible cure for
COVID-19 ever since the outbreak began, but some anti-
retroviral medicines may involve cardiovascular toxicity
and require re-consideration before they can be recom-
mended for use in patients recovering from CABG. With
a potential side effect of prolonging PR- and QT- interval,
ritonavir and lopinavir may be not an appropriate medica-
tion for the treatment of COVID-19 to patients after
CABG." As a frontline anticoagulant medicine, clopido-
grel and ticagrelor are recommended for the first 6 months
after CABG surgery. Their active metabolites and serum
concentration may be influenced by the use of ritonavir
and lopinavir.

Antiplatelet agents play an important role in preventing
ischemic events. Long-term aspirin use (75-100 mg, once
per day) is recommended for patients recovering from
CABG, while the risk of ischemia and bleeding should
be monitored during use.

For the patients recovering from AMI, such beta-
blockers as metoprolol, propranolol, and labetalol have
been found to markedly reduce the death rate, by 30%,
so it is recommended for use to improve outcomes of
patients recovering from CABG."* However, this requires
further consideration for cases in which beta-blockers are
used in combination with chloroquine, which has been
investigated for the prevention of complications of
COVID-19. Because of the inhibitive effect of chloroquine

Risk Management and Healthcare Policy 2020:13

submit your manuscript

1657

Dove


http://www.dovepress.com
http://www.dovepress.com

Wang et al

Dove

on CYP2D6, which is metabolized by beta-blockers, care-
ful monitoring of blood pressure and heart rate may be
essential for simultaneous use in patients recovering from
CABG.

Nitrates are endothelial-dependent vasodilators that can
reduce myocardial oxygen demand and improve myocar-
dial perfusion, thereby improving angina symptoms. In the
case of angina pectoris attack, nitroglycerin 0.3-0.6 mg
may be taken sublingually once every 5 min until the
symptoms are relieved, and the maximum dose must not
exceed 1.2 mg in 15 min. Long-acting nitrates are used to
reduce the frequency and severity of angina attacks and
may increase exercise tolerance.

ACEI drugs can reduce the risk of myocardial infarc-
tion, stroke, or other major end events in patients with
stable angina pectoris or high-risk coronary heart disease
without heart failure. ACEI and ARB can be considered
for patients at high risk of hypertension, LVEF<40%,
diabetes, or chronic kidney disease as long as there are
no contraindications.

Advice for Cardiovascular Health Care

Workers During the Pandemic

Because it is a communicable respiratory virus, individuals
can contract the infection to each other when exposed to
the droplets produced by a COVID-19 patient who has
coughed or sneezed.

Appropriate personal protection equipment (PPE)
including face masks, eye protection, gloves, and gown is
necessary for cardiovascular health-care workers operating
in clinical settings.'> The sense of self-protection should
always be kept in mind for health workers when performing
any medical procedure in clinics because over 80% of
infected patients are asymptomatic. Furthermore, some
additional PPE, such as air purification respirators, should
be considered for use when cardiovascular health-care
workers perform cardiopulmonary resuscitation, endotra-
cheal intubation, transesophageal echocardiography, or bag
mask ventilation. For patients with cardiac arrest, direct
chest compression should be avoided during the pandemic,
and external mechanical compression devices should be
used instead. Self-monitoring of COVID-19-related symp-
toms, including cough, fever, and dyspnea, is recommended
for cardiovascular health-care workers, and a SARS-CoV-2
virus test should be considered when any kind of suspected
exposure to infection occurs.

Discussion

Since December 2019, the COVID-19 pandemic has
spread all over the world and affected many countries
with large populations, including China, Italy, Japan,
and the United States. The first challenge faced by
nearly all the affected countries or areas is the shortage
of PPE for both public and health-care workers.
Regarding this, a classification management system for
people visiting CVD patients might be a solution.'® For
lower-risk patients, telemedicine could be suitable as
this would reduce the chance of direct contact between
health-care workers and patients and reduce the risk of
infection. For the patients with high risk, appropriate
PPE should be essential for both patients and health-
care workers during their visits to the hospital.
A rational management strategy for patients recovering
from CABG could be beneficial for both health-care
workers and patients.
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