
Circ Cardiovasc Qual Outcomes. 2020;13:e006661. DOI: 10.1161/CIRCOUTCOMES.120.006661� April 2020 1

© 2020 American Heart Association, Inc.

See Article by Tam et al

The ongoing coronavirus disease 2019 (COVID-19) outbreak is poised to chal-
lenge populations and healthcare systems the world over. In this issue of 
Circulation: Cardiovascular Quality and Outcomes, Tam et al1 from the Queen 

Mary Hospital in Hong Kong report their experiences with managing a primary per-
cutaneous intervention program during the early days of the outbreak. Despite an 
established system of care for ST-segment–elevation myocardial infarction (STEMI), 
the report shows a sharp increase in time from symptom onset to first medical 
contact in a handful of STEMI patients treated after infection control measures are 
instituted and suggests that door-to-device times may also be jeopardized. The 
article highlights the impact of a potential pandemic on a healthcare system’s abil-
ity to maintain operational integrity for high acuity patients. The current moment 
demands that healthcare systems develop plans to mitigate the impact of a com-
municable disease pandemic on operations and to protect vulnerable patients with 
cardiovascular disease from nosocomial infection and limited access to care. This is 
not simply a problem limited to a single specialty or condition but a concern that 
will hold lessons for anyone who cares for ill patients.

Studies have described the role of nosocomial transmission during the Middle 
East respiratory syndrome outbreak in South Korea. Nosocomial clusters were an 
important reservoir early during the epidemic and contributed to a significant num-
ber of secondary infections.2 Healthcare systems must plan accordingly with appro-
priate engineering controls for indoor ventilation systems and healthcare worker 
training on proper personal protective equipment use to prevent the nosocomial 
spread of infectious diseases. A recent study from Singapore during the current 
COVID-19 outbreak found extensive environmental contamination from a patient 
with mild upper respiratory tract involvement.3 Samples collected before routine 
cleaning had positive results in 13 of 15 room sites, and positive samples were 
found in air outlet fans, toilet bowl, sink, and door handles. This report highlights 
the potential role of the environment for transmission of COVID-19. As respiratory 
droplets and fecal shedding may contribute to the burden of viral particles, adher-
ence to infection control protocols, isolation, environmental controls, and hand 
hygiene are imperative to reduce nosocomial spread.

Nosocomial transmission matters. Cardiac patients may have a higher risk of 
complications with novel coronavirus. During the Middle East respiratory syndrome 
outbreak in 2015, a nosocomial cluster of cases in a cardiac surgery ward was 
associated with a high mortality rate.4 Epidemiological studies have found tempo-
ral associations between viral illnesses and coronary events. Studies have shown a 
decreased incidence of acute coronary syndrome in patients with coronary artery 
disease who received the influenza vaccine. It is estimated that influenza vacci-
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nation can contribute to a 15% to 45% reduction in 
acute coronary events.5 The development of a vaccine 
for COVID-19 is of significant interest and a research 
priority. As we wait for this vaccine, developing strat-
egies to reduce the likelihood of infection with COV-
ID-19 will be critical for healthcare systems to protect 
vulnerable populations like cardiac patients during this 
surge of cases.

Patients with congestive heart failure, acute coronary 
syndrome, and arrhythmia account for a substantial 
proportion of the inpatient census in the United States. 
The American College of Chest Physicians Task Force on 
Mass Critical Care recommends that during a crisis that 
medically fragile patients may need to be supported 
in the ambulatory setting to conserve hospital-based 
resources and to limit nosocomial spread.6 Addressing 
length of stay and reducing admissions for select car-
diac patients could significantly improve access to acute 
care resources and help protect at-risk individuals who 
might be exposed during an inpatient stay. Of course, 
this may not be easy, but it could be effective. Models 
for the outpatient management of acutely decompen-
sated heart failure have shown that ambulatory infusion 
of furosemide can reduce all-cause hospitalization at 30 
days.7 Successful outpatient management of heart fail-
ure requires an investment in home-based healthcare 
services including visiting nurses, 24-hour telephone 
access for advice and protocols for the management of 
electrolytes, and changes in renal function.

Chest pain accounts for millions of emergency 
department (ED) encounters annually and frequently 
results in admission. Implementation of accelerated 
diagnostic protocols that safely triage low-risk chest 
pain patients to early discharge have been shown 
to reduce hospitalizations without the necessity of 
resource intense specialist consultation, stress testing, 
or angiography.8 Observational data of STEMI and non–
ST-segment–elevation acute coronary syndrome admis-
sions suggest that extending length of stay beyond 
48 hours is not associated with a reduction in post-
discharge mortality.9,10 Regional variations in length of 
stay suggest a substantial opportunity to systematically 
reduce resource utilization in acute coronary syndrome 
patients nationwide. Atrial fibrillation accounts for a 
majority of arrythmia presentations in the ED setting 
and often results in admission despite potential outpa-
tient management strategies. A process to identify and 
triage patients to early ED discharge reduced admissions 
without a concomitant increase in repeat ED visits.11

One tool with immense potential to continue care 
while limiting exposure is right in our pocket. Smart-
phones have the ability to expand our access to vulnera-
ble cardiac patients while decreasing on-site healthcare 
utilization and the possibility of infection. Mobile health 
has been used during infectious diseases outbreaks and 
can improve communication between patients and pro-

viders, triage the need for inpatient care or acute visits, 
and monitor patients while they are in their communi-
ties.12 Telemedicine can help leverage our resources in 
an effective manner and may align with patient behav-
iors during outbreaks. Telemedicine has also been used 
to expedite consultations for myocardial infarctions in 
the ED.13 This may help improve ED throughput during 
infectious disease outbreaks. A resilient healthcare sys-
tem that leverages mobile health to reduce acute care 
needs protects vulnerable patients from possible expo-
sures, while adapting to a more enhanced community-
based network of care is within our grasp.

The Queen Mary Hospital STEMI report identifies 2 
areas of concern for patients requiring acute cardiac 
care: (1) delays in presentation and (2) delays in treat-
ment. The causes for late presentation for STEMI are 
likely multifactorial and may include patient fear of con-
tracting an infection from the healthcare system or by 
limited emergency medical services due to sick staff or 
systemic overload. Public health departments, emergen-
cy medical services, and hospitals will need to maintain 
the highest standards of infection control to earn com-
munity trust. Additionally, mass public education efforts 
will need to assure patients that healthcare services 
remain operational and safe for use. Internal process 
delays need to be anticipated especially since stresses 
on the system are likely to affect critical supply chains 
for essential medicines and equipment. Cardiac centers 
should consider the need to defer elective procedures 
and to carefully monitor employee health and availability 
for duty. Crucial conversations will need to be had with 
staff to ensure their ability to provide services and step 
in for sick colleagues at a moment’s notice. Care provid-
ers may be subject to travel restrictions and cancelation 
of elective leave. Employers and community leaders will 
need to support first responders and healthcare workers 
who may be under quarantine. In the event of school 
and day-care closures, child-care alternatives will need 
to be identified for critical staff. Regional STEMI systems 
should develop reliable alternatives to default receiving 
centers that go offline due to lack of capacity. Cardiolo-
gists, ED staff, and intensive care nurses accustomed to 
the 24/7 availability of primary percutaneous coronary 
intervention for STEMI should refamiliarize themselves 
with the use of thrombolytic therapy.

The scouting motto “Be Prepared” has never been 
more prescient. Strategies to maximize acute care 
resources, maintain access to services, and limit noso-
comial spread will rely on careful planning, teamwork, 
and investment in education and training. Our ability 
to adapt to the demands of a global pandemic will be 
determined by our willingness to develop resilient sys-
tems of care that are lean and protective of vulnerable 
patients. This is as true for cardiac specialists as it is for 
all of the house of medicine.

The time to act is now. Will we Be Prepared?
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