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Background: Coronavirus infection disease 2019 (COVID-19) occurred in Wuhan in

December 2019. With the spread of the virus, the global epidemic situation has become

extremely serious, especially in the United States, Spain and Italy. Due to a series of control

measures, the epidemic situation in Wuhan has been alleviated to a certain extent, and this

region has entered into a post-epidemic period. The treatment of some acute and worsened

cardiovascular diseases has become more complex because of epidemic prevention

measures.

Patients and Methods: We examined cardiovascular patients in the emergency depart-

ment, as well as outpatient clinics and inpatient units in the Zhongnan Hospital of Wuhan

University, from March 20th to April 17th, 2020, as the study subjects, and we performed

standard medical activities according to the principles of border treatment and border

protection. Additionally, we aimed to minimize the adverse effects of the epidemic on the

therapy that was administered to cardiology patients.

Results: Due to this standard and feasible strategy, the cardiology department admitted

a total of 97 patients, with 36 patients being discharged. No patients have been observed to

become infected with SARS-CoV-2 in the cardiology department. In addition, we have no

outpatient, caregivers or medical staff infected.

Conclusion: Our study aimed to provide prevention and treatment strategies for the rapid

and effective medical recovery of patients in non-COVID-19 designated hospitals in high-

risk areas after remission, as well as in low- and medium-risk areas.
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Introduction
Coronavirus infection disease 2019 (COVID-19), which is caused by severe acute

respiratory syndrome coronavirus-2 (SARS-CoV-2), was first reported in Wuhan in

December 2019. Patients with COVID-19 are the main source of infection, but

asymptomatic latent infections can also be contagious. The primary manner in

which COVID-19 appears to spread is via person-to-person contact via air droplets

or skin contact.1 With the spread of the virus occurring in different regions and

countries, the global epidemic situation has rapidly deteriorated. On March 11th,

the World Health Organization (WHO) announced that the COVID-19 outbreak had

acquired pandemic characteristics and had become a public health event that

seriously threatened human health. As of April 17th, 2020, COVID-19 has been

transmitted through more than 200 countries and regions, with nearly 2.2 million
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people being infected and more than 140,000 having died.

At present, according to the statistics of epidemic reports,

the top three countries (in regard to the number of con-

firmed cases) are the United States, Spain and Italy, with

the number of cases in New York state, Madrid and

Lombardy accounting for 33.3%, 27.6% and 37.3% of

the total cases in these countries, respectively. There

have been similarities between the current epidemic situa-

tion in these areas and the severity of cases in Wuhan in

China at the time of its epidemic situation, and the epi-

demic incidence curve from these areas has been demon-

strated to overlap with that of Wuhan.2 Due to the strict

screening, centralized treatment and community control

measures that have been adopted by the government, the

number of new cases per day in Wuhan has decreased

from the initial number of thousands of cases to 0 case,

and the effective reproduction number (Rt) has decreased

from the peak value of 3.82 to less than 0.3, which is

evidence that the epidemic situation was effectively

alleviated.3 However, with the gradual return of nearly

50,000 COVID-19 infected patients to the communities

and hospitals, as well as the emergence of a small group

of new asymptomatic cases and potential foreign impor-

ters, current medical activities still face tremendous chal-

lenges. For example, cardiovascular disease, as the most

common disease affecting the population, is an urgent and

critical issue in most patients. Previous studies have

demonstrated that patients with a history of cardiovascular

disease can exhibit increased risks of COVID-19 severity

and death.4,5 In the early stages of the epidemic, due to the

greater risk of nosocomial infection, most patients were

worried about being infected, thus making them fearful of

going to the hospital.6 As the epidemic situation improved

and the population entered into the post-epidemic period,

patients gradually returned to the hospital. Therefore, the

performance of normal cardiovascular diagnosis and treat-

ment procedures in the post-epidemic stage, while simul-

taneously ensuring aggressive treatment for the patient,

provisions of medical protection, the timely identification

of patients who may possibly have COVID-19 and effec-

tive isolation, is very necessary.

Hence, we examined cardiovascular patients in the

emergency department, as well as patients in outpatient

clinics and inpatient units of the Zhongnan Hospital of

Wuhan University, from March 20th to April 17th, 2020,

in this study. The objective of this study was to analyse the

incidences of COVID-19 infections after strict standard

procedures were implemented for patients and to explore

the strategies of treatment and protection in the post-

epidemic period. These analyses will provide guidance

for some countries in gradually performing medical activ-

ities, especially for patients with cardiovascular disease in

high-risk areas after the peak outbreak, at the same time,

the analyses may provide strategies for some countries to

quickly initiate the treatment of non-COVID-19 patients in

medium-risk and low-risk areas that have sustained long

periods of the epidemic.

Patient Data Statistics
As a designated hospital for the treatment of COVID-19 in the

early stages, the Zhongnan Hospital of Wuhan University

opened its emergency room on March 20th, 2020, after

a thorough disinfection. The emergency room patients mainly

included local and referred patients. A total of 2316 patients

were treated in the emergency department, including 1697

patients with medical emergencies and 619 patients with sur-

gical emergencies, and 63 patients were admitted to the cardi-

ology ward. Prior to the opening of the outpatient department

of cardiology, the source of the visits and the inpatients was

only via the emergency department. Due to the gradual

improvement of the epidemic situation in Wuhan, the number

of newly confirmed cases was documented at 0 for 1 week,

and no confirmed patient was identified in the emergency

department. The specialist outpatient of cardiology department

was opened on March 27th. By April 17th, a total of 1350

cases had been treated, including 34 hospitalized patients.

Based on the previously described two sources of

inpatients, a total of 97 patients were admitted to our

department, including 23 patients with acute heart failure,

30 patients with acute coronary syndrome, 12 patients with

arrhythmia and 32 patients with other diseases. All of the

patients were transferred to the buffer ward. After statis-

tical analysis of the data, it was demonstrated that 0

patients were positive for COVID-19 via nucleic acid

testing by the use of reverse transcription-polymerase

chain reaction. It was also demonstrated that 2 patients

were positive for the IgG antibody against SARS-CoV-2,

and 1 patient was weakly positive for the IgM antibody

against SARS-CoV-2. Two IgG-positive patients were out-

of-hospital infection cases and have currently recovered.

A 56-year-old male patient with rheumatic heart disease

was observed to be weakly IgM positive, and he did not

demonstrate symptoms of cough, sputum, fever or other

discomforts. At the time of the emergency admissions,

relevant examinations had been performed to exclude the

diagnosis of COVID-19, but the IgM antibody was

Fan et al Dovepress

submit your manuscript | www.dovepress.com

DovePress
Risk Management and Healthcare Policy 2020:13980

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


detected as being weakly positive, the nucleic acid testing

was negative and the pulmonary CT showed right upper

lobe, ground glass opacities in the buffer ward during the

hospitalization on April 1st. Subsequently, the IgM anti-

body was again tested, and the result was negative on

April 2nd. Therefore, COVID-19 consultants in the hospi-

tal were invited to assist in the final exclusion determina-

tion, and they considered that the patient’s condition may

have been related to the disturbance caused by his rheu-

matic immune heart disease.

Management Strategies and
Recommendations for Outpatient,
Emergency and Inpatient Cases in
Cardiology
Outpatient Management Mode of

Cardiology
1. Online appointment: by following the official account

of the hospital, the patient entered the outpatient

appointment platform. The interface indicated

whether the body temperature was greater than 37.3°

C, whether the patient had been exposed to suspected

or confirmed personnel within 14 days and whether

the patient had been diagnosed with COVID-19, as

well as other related aspects of their medical history. If

none of these conditions were observed, then the

patient was able to go to the next step and select the

doctor and time period for the doctor visit.

2. Treatment process: after signing the epidemic notifi-

cation and commitment contract, the patient entered

the outpatient building and went to the cardiology

clinic for treatment. The escorting personnel of the

patient were not allowed to enter the outpatient clinic.

If the patient needed to be accompanied by a family

member, then the family member was also required to

have their temperature measured, and they were also

inquired about their medical and contact history. See

Figure 1 of the outpatient department of cardiology

for more details.

3. From the time of the establishment of the clinic, the

specialists in the cardiology outpatient area

adopted second-level protection measures (See

Supplementary Table S1 for details). One week

after the opening of the clinic, a retrospective ana-

lysis of the hospital outpatient data demonstrated

that, out of approximately 6000 patients, there were

no confirmed or suspected cases. The protection

level of the cardiology clinic doctors was adjusted

to the one-level on April 10th.

Admission Procedures for Cardiovascular

Patients
From the time of the opening of the clinic on March 20th,

patients from emergency or outpatient sources were required

to strictly adhere to the four items of COVID-19 (blood

routine examination, pulmonary CT imaging, IgG+IgM anti-

body testing and nucleic acid testing) before entering the

cardiology ward. After the exclusion of SARS-CoV-2 infec-

tion, the patients could then be admitted to the department of

cardiology. All of the patients were transferred to the buffer

room of the department of cardiology for 1–2 days, and the

use of nucleic acid testing was performed again. If no

abnormalities were detected, then the patients could be trans-

ferred to the general ward. If there was an abnormality

detected upon re-examination, then the patient was trans-

ferred to the cardiology isolation ward, and the diagnosis

was quickly and clearly performed; any confirmed cases

were transferred to the designated hospital as soon as possi-

ble. In addition, family members were not allowed to accom-

pany the patient in the ward. If the patient truly needed to be

accompanied by family members (due to cases of paralysis

and unconsciousness), then only one family member was

authorized to accompany the patient. The family members

remaining in the ward were required to truthfully disclose

their health status and to complete the COVID-19 four-item

procedure in the emergency or outpatient clinics. Normal

people can only stay after signing an informed consent. At

the same time, in order to avoid cross-infections, other indi-

viduals are not permitted to visit.

From March 20th to March 27th, the patients who were

admitted only passed through the emergency route (See

Figure 2 for details). With the opening of the outpatient

department of cardiology on March 27, the admissions of

patients originated from the emergency and outpatient

departments (See Figure 3 for details).

Ward Management of Cardiology

Department
The buffer ward of the cardiology department was initially

established in the buffer building of the hospital, and the

ward was adjusted to the specialty setting of the cardiol-

ogy ward after 1 week.
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Figure 1 Flow chart of the outpatient department of cardiology.
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The hospital buffer building setting requirements were

comprised of multiple aspects. First, the building was divided

into a positive area and a negative area. The positive area

accepted patients with abnormal pulmonary CT or antibody

results from the emergency screening procedure. The nega-

tive area accepted patients with normal, routine blood tests,

as well as normal CT and antibody tests, during the emer-

gency screening procedure. Additionally, patients were

isolated in a single room, and the treatment strategy adopted

the dual management mode of cardiologists and buffer doc-

tors. In the ward, the medical staff enacted second-level

protection, and patients were given ordinary-level protection.

After the confirmation of the second nucleic acid negative

result, the patient could then be transferred to the common

ward of the cardiology department to continue their

treatment.

Figure 2 Flow chart of emergency admission in the department of cardiology.
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The cardiology department setting requirements con-

sisted of the following factors. First, the department was

divided into a common ward, a buffer ward and an

isolation ward. The isolation ward was located in

a relatively independent position at the blind end of

the ward. Additionally, there was a substantial partition

between the common ward and the buffer ward.

A special room for the application and removal of

protective equipment was also set up in the ward. The

medical staff and patients in the common ward imple-

mented ordinary-level protection. In the early stages of

the buffer ward, the medical staff were given second-

level protection, and the patients were provided with

ordinary-level protection. Through the analysis of pre-

viously collected data, it was observed that, from the

time of the opening of the department on March 20th,

no suspected or confirmed cases were detected in the

cardiology ward. On April 10th, the level of medical

protection in the buffer ward was adjusted from second-

level to one-level. The specific details of the ward set-

ting are shown in Figure 4.

Medical Staff
Before returning to work, all of the medical staff were

arranged to conduct the measurements of the four items of

the COVID-19 protocol. In the case of ensuring medical care

and safety, the scheduling pattern was changed. The medical

staff in the common ward and in the buffer/isolation ward

were separated, in order to avoid cross-infection in the ward.

Situations of close contact (such as communication) between

the medical staff and the patients or their families in the

buffer ward were performed in a special area.

Figure 3 Flow chart of the emergency and outpatient departments of cardiology.
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Non-Invasive Tests in the Department of

Cardiology
Non-invasive tests were integral to the decision-making

process in the cardiology department, with such tests

including electrocardiograms, echocardiograms and stress

testing, among other procedures. Before the performance

of these operations, we would enact strict disinfection

procedures before the use of the instruments.

Furthermore, we would perform another round of disin-

fection after the use of instruments, in order to avoid

cross-infection.

Interventional Patient Management in the

Department of Cardiology
The department of cardiology had two catheterization

rooms. One room was located in the contaminated area

on the same floor as the emergency department, and the

other room was located in the cleaning area of the internal

medicine admission building.

1. The patient was admitted to the hospital in a state of

emergency and required an immediate operation,

due to the emergency situation. If COVID-19

screening was not performed or if the screening

results were not returned to the staff, then the med-

ical staff adopted second-level protection, and the

patient was administered first-level protection. The

operation would then be performed in the catheter

room in the contaminated area. The patient was

transferred to the hospital buffer zone (the hospital

buffer building) or to the buffer/isolation ward in

the department of cardiology, based on the screen-

ing results and the patient’s condition.

2. Hospital emergency operation:

(a) In the buffer or isolation ward of the cardiology

department, patients with COVID-19 imaging fea-

tures from the pulmonary CT or patients with posi-

tive serum IgG/IgM antibody results required

immediate operations, due to the emergency situa-

tion, and they received their operations in the cathe-

ter room of the contaminated area. The medical

staff adopted second-level protection, and the

patient was administered first-level protection. The

patient was transferred to the hospital buffer zone

(the hospital buffer building) or to the buffer/isola-

tion ward in the department of cardiology.

(b) The nucleic acid testing, pulmonary CT and IgG/

IgM antibody results were negative, and the second

nucleic acid test had not yet been performed (or the

test result had not yet been returned to the patient).

Due to the emergency situation, an immediate

operation was required to be conducted in the

catheter room of the non-contaminated area. The

medical staff and the patient both adopted one-level

protection measures. The patient was returned to

Figure 4 Setting diagram of the cardiology ward.
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the same ward area after the operation was

completed.

(c) Patients who received emergency operations in the

common ward underwent the procedures in the

catheter room in the cleaning area. The medical

staff and the patient both adopted one-level protec-

tion measures. The patient was returned to the same

ward area after the operation was completed.

3. Hospital selective operations: patients with selective

operations in the common ward had their operations

performed in the catheter room in the cleaning area.

The medical staff and the patient both adopted one-

level protection measures. The patient was sent to the

common cardiology ward after their operation was

completed.

Discussion
In the post-epidemic period of COVID-19, the treat-

ment of some acute and worsened cardiovascular dis-

eases has become more complex because of epidemic

prevention. It was particularly important to standardize

the procedures of emergency and outpatient treatment,

to set up the buffer area of the ward, to select the

catheter room and to adjust the treatment strategy and

protection level. The cardiology department of the

Zhongnan Hospital of Wuhan University performed

standard medical treatments according to the principle

of border treatment and border protection. For exam-

ple, if patients underwent emergency or selective

operations, then appropriate treatment options and

catheterization rooms were selected according to

a rigorous operation evaluation process, and postopera-

tive patients were also transported to the appropriate

ward, thus avoiding cross-infection.7

Due to this standard and feasible strategy, from

March 20th, 2020 to April 17th, 2020, the cardiology

department admitted a total of 97 patients, with 36

patients being discharged. The operation was performed

as follows: 5 cases (including 4 PCI cases and 1 perma-

nent pacemaker case) were reported in the contaminated

area because of emergency situations, 29 cases were

reported in the selective cleaning area, no cases of

emergency operations were reported in the buffer/isola-

tion ward and no cases of emergency operations were

reported in the common ward. At present, no patients,

caregivers or medical staff have been observed to

become infected with SARS-CoV-2 in the cardiology

department, thus indicating that the project was

successful in screening cases, avoiding cross-infection,

ensuring the timely and effective treatment of patients

and minimizing adverse effects on the diagnosis and

treatment of cardiovascular diseases. In contrast, the

lack of standard nosocomial infection prevention mea-

sures may result in the occurrence of serious events. For

example, an 87-year-old male patient was reported by

the Health Commission of Heilongjiang Province during

hospitalization as having not undergone rigorous screen-

ing and management protocols on April 12th, thus

resulting in the infection of seven patients and accom-

panying staff, as well as the infection of seven medical

staff in the same ward.

The patients in the post-epidemic stages are very dif-

ferent from the patients of the peak period of the epidemic.

In the early stages of the recovery of medical activities,

a buffer building can be set up to assess the infection status

and/or severity of SARS-CoV-2. The buffer building could

allow for the avoidance of the gathering of patients in the

emergency department, as well as the prevention of the

transmission of the pathogen in different buildings (caused

by suspected or confirmed cases) and the preservation of

manpower and material resources. With the monitoring

and information feedback that are occurring during the

epidemic situation, a specialized buffer ward can gradually

be created. Although this ward continued to allow for the

protection of patients, it favoured the effective and timely

professional treatment of cardiovascular patients, espe-

cially patients with acute and critical illnesses. In addition,

with the lack of suspected and confirmed cases,

the second-level protection measures of medical care can

be adjusted to the one-level, which can achieve the pro-

tective effects without the use of excessive protection

measures, in order to avoid unnecessary waste during the

post-epidemic period.

However, there were some limitations in our study.

First, due to the limited study time and the limited number

of patients, the research data need to be further expanded

upon and investigated in the future. Second, as an experi-

ence sharing, the strategies of therapy and protection dur-

ing the post-epidemic period may be adjusted, with the

understanding of the pathogenesis of the disease and the

development of vaccines.

Conclusion
In the post-epidemic period, effective procedures were

formulated to minimize the impacts of the epidemic on

the therapies for cardiology patients, according to the
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outpatient and inpatient departments of the Zhongnan

Hospital of Wuhan University. These procedures can be

adopted for the rapid and effective medical recovery of

non-COVID-19 designated hospitals in high-risk areas

after remission, as well as in low- and medium-risk areas.
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