
Clinics in Surgery

1Remedy Publications LLC., | http://clinicsinsurgery.com/ 2021 | Volume 6 | Article 3323

Set Up New Cardiac Surgery Peri-Operative Service in 
a General Adult Intensive Care Unit during 

COVID-19 Pandemic

Review Article
Published: 30 Sep, 2021

Abstract
Introduction: In order to meet the surge in demand in managing the COVID-19 patients, among 
the numerous emergency response measures, prioritization of hospital services is one of them. 
Surgical services would be cut allowing deployment of healthcare staff to manage the COVID-19 
patients, perform mass screening and detention of suspected contacts. Non-essential surgery is 
frequently cancelled, especially during initial period of pandemic when there is uncertainty about 
the demands of healthcare service. Outbreak in China has been timely controlled since the second 
quarter of 2020, although COVID-19 continued to sweep through all over the world. Activities 
resumed in China gradually. Management of some illnesses could not be deferred until the outbreak 
is completely controlled.

Finding: The local outbreak situation provided a unique opportunity for the University of Hong 
Kong - Shenzhen Hospital to develop new cardiac surgery service to meet the needs of patients while 
observing the strict National infection control policy.

Conclusion: The Adult Intensive Care Unit of the HKU-SZH supported the cardiac surgery service 
development of the hospital at this prime time of the COVID-19 pandemic. Quality care and good 
outcome has been achieved.
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Introduction
China reported the first case of pneumonia caused by the Severe Acute Respiratory Syndrome-

Coronavirus (SARS-CoV-2 virus) in Wuhan, Hubei, China, in December 2019 [1]. Since the first 
report of pneumonia cases, there was tremendous increase in the number of reported cases [2,3]. 
World Health Organization announced Coronavirus Disease 2019 (COVID-19) epidemic a Public 
Health Emergency of International Concern on January 30th, 2020 and a pandemic on March 11th, 
2020, involving the whole world with global reported cases exceeds 185 million (as July 10th, 2021) 
[4].

Effect on Healthcare Service
In the initial period of the pandemic, due to fear of contracting the infection, there was a 51% 

decrease in health facility visits and 49% reduction in inpatient visits in China in February 2020 [5]. 
Although the number of confirmed cases decreased significantly from mid-Feb 2020, the increase in 
healthcare utilization starting from March 2020 was slow. Even public health emergency response 
was downgraded from level I to level II or III; healthcare utilization did not meet the pre-SARS-
CoV-2 level by June 2020.

As one of the hospitals in Shenzhen China, similar situation occurred in the University of Hong 
Kong - Shenzhen Hospital (HKU-SZH) during the time of COVID-19 outbreak. The first confirmed 
cluster of COVID-19 patients in Guangdong Province was diagnosed in the HKU-SZH on January 
10th, 2020. After the outbreak started, there were 460 confirmed cases in Shenzhen, 451 cases 
occurred in January and early February 2020. More than 83% were imported cases from overseas or 
other provinces. The number of outpatient and inpatient attendances at the HKU-SZH decreased by 
44.3% and 32.6%, when compared with the first quarter year 2019 [6].

New Service Development in HKU-SZH
The number of COVID-19 cases decreased rapidly in Shenzhen and Guangdong province, 
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and by February 24th, 2020, public health emergency response was 
downgraded to level II [7]. Resumption of work has been promoted 
since then, while at the same time, continued to observe National 
and Provincial infection control policy. After a disruption of clinical 
service when the COVID-19 outbreak started, hospital service 
gradually resumed. As a newly developed hospital, it resumed its 
service development plan and prepared for operation of cardiac 
surgery service in July 2020.

The Adult Intensive Care Unit of the HKU-SZH is the only 
Intensive Care Unit admitting adult critically ill patients from 
all specialties of the hospital. It is managed by full time in-house 
intensives 24-h a day; collaborate with various specialties in delivering 
care to the critically ill. The HKU-SZH ICU started operating 4 beds in 
year 2014, and operates 28 beds by year 2018. There is a strong shared 
vision in the ICU to support the service development of the hospital. 
The shared values of ICU are patient-centered care, professionalism, 
collaboration, diligent and creativity.

Although there are Cardiac Surgery ICUs managing cardiac 
surgery patients in majority of hospitals providing cardiac surgery 
service, these ICUs are usually housed by cardiac surgeons with or 
without formal ICU training. In UK and other overseas countries, 
there is transition in provision of cardiac surgery perioperative 
care in ICU by cardiac surgeon to trained intensivist. This has been 
supported by evidence showing an improvement in outcome [8,9].

The skills set required for supporting cardiac surgery patients 
in ICU do not differ much from other critically ill patients. More 
emphasis is required on hemodynamic stabilization, understanding 
pathophysiological changes related to the operation and underlying 
cardiovascular problems, and mechanical circulatory support. 
The unique quality of an intensivist is the ability to master skills 
and knowledge of organ specific problems and underlying 
pathophysiology, which set good foundation for intensivist to manage 
cardiac surgery patients.

Preparing the ICU Team
There has been saying that cardiac surgery is at the sharp end 

of surgical spectrum. The task of preparing a general ICU team to 
support cardiac surgery patients appears very challenging, especially 
at the time of an ongoing pandemic. The ICU team has to be vigilant 
in maintaining our readiness to look after patients with suspected 
COVID-19 infection; while on the other hand, we have to get 
prepared for admission of cardiac surgery patients to the ICU.

To ensure the ICU team adequately prepared to meet the new 
service need, early engagement of team members is important. 
SWOT analysis showed that the local outbreak situation has been 
under control and activity in the hospital was low. This allowed 
time for training of team members and short attachment at cardiac 
surgery centers was arranged. Standardization of practice is essential. 
Evidence-based practice for management of cardiac surgery patients 
in ICU is summarized and disseminated to ensure standardized 
practice. Enhanced Recovery after Surgery (ERAS) approach has been 
adopted to ensure up-to-date practice in the ICU. Standardized forms 
have been adopted to ensure seamless handover of patients from the 
operation theatre and care in ICU. Intensive training of the team on 
various aspects including hemodynamic monitoring and mechanical 
cardiac support devices has been delivered. Workflow design, starting 
at the time of completion of operation, includes transport of patient 
to ICU, communication between teams; handover procedure; 

medication preparation and documentation have been discussed and 
agreed with anesthetist, operation theatre nurse and cardiac surgeon. 
Once patient is admitted to the ICU, predefined workflow would 
be implemented, including roles of various ICU staff, laboratory 
tests, medications use, hemodynamic monitoring parameters and 
interpretation, mechanical ventilator and weaning strategy.

Communication with cardiac surgeon, echocardiographer, 
perfusionist and anesthetist for management of each cardiac surgery 
patient facilitates mutual understanding and better patient care 
in the ICU. Immediate feedback and improvement work would 
be implemented when problems appear, to secure a concrete 
desirable work culture right from the start of the service, continuous 
improvement and patient safety.

Implementation of enhanced clinical process control, enhanced 
clinical competence, and adherence to evidence based practice and 
close collaboration with various teams are keys to managing critically 
ill patients in ICU, which apply to patients from all specialties [10].

Service Delivered in 1 Year Time
Cardiac surgery service has been formally started on July 1st, 2020 in 

the hospital. Strict National infection control policy has to be followed, 
including screening for COVID-19 for all hospital admissions. The 
three types of cardiac surgery include valvular operation, coronary 
artery bypass graft surgery and major artery surgery. Surgery would 
be performed with or without cardiopulmonary bypass support, with 
or without cardiac arrest, via open or minimal invasive approach.

 Number of patients 

Cardiac surgery ICU admission 221

Age 54.43 ± 14.97

Male:Female 138:83

Types of surgery  

Valvular 93

CABG 43

Major vessels 59

Combined/others 26

Emergency surgery 50

Scores  

APACHE II score 14.71 ± 5.38

Charlson comorbidity score 2.47 ± 1.94

EuroSCORE 7.48 ± 6.44

Cardiopulmonary bypass  

Surgery with CPB 150

Surgery without CPB 71

Outcome  

ICU ventilator days 1.81 ± 3.55

ICU length of stay (days) 5.70 ± 6.84

ICU survivor 213 (96.4%)

ICU mortality 8 (3.6%)

Major vessels 4/59 (6.78%)

Valvular surgery 3/93 (3.23%)

CABG 1/43 (2.33%)

Table 1: Characteristics of postoperative cardiac surgery patients.
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From July 1st, 2020 to June 31st, 2021, 221 patients with cardiac 
surgery problems have been admitted to ICU (Table 1). Average age 
was 54.43 and 138 were male patients while 83 were female patients. 
93 underwent valvular surgery, 43 underwent CABG operation and 
59 underwent major vessel operation. 50 surgeries were emergent 
surgeries. The average mechanical day was 1.81, and the average 
length of stay in ICU was 5.70 days. 8 patients died during ICU stay.

When the service was started, low risk patients were selected for 
operations. With time, more patients were referred for operations; 
including high risk ones as reflected by the EuroSCORE. The ICU 
outcome is satisfactory as compared to published data [11]. The risk 
adjusted mortality rate for valvular surgery performed in New York is 
3.1%. In 1 patient underwent emergent CABG died, which accounted 
for 2.33% mortality in the ICU. As the service was newly developed 
in the hospital, patients stayed in the ICU for slightly longer period 
before transferred to the ward. This explained the reason for longer 
ICU stay as compared with the French group, which was 4 days [12].

Early extubation after cardiac surgery has been proven to be safe 
although there is much inflammatory response during the immediate 
post-operative period [13]. The 178 (80%) patients were extubated 
within first 24 h of ICU admission while 100 (45.2%) were extubated 
within first 8 h. The ventilator associated pneumonia rate was 5 per 
1000 ventilator days while it was 21.27 per 1000 ventilator days in the 
meta-analysis published in year 2014 [14]. Change in ICU practice 
over the years would be one of the reasons explaining the difference in 
the rates. For our cohort of patients, there was no catheter associated 
urinary tract infection identified.

Conclusion
With a well-organized preparation and clinical practice, quality 

care and good outcome are achieved by managing cardiac surgery 
patients in a General Intensive Care Unit during the COVID 
pandemic.
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