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Evaluating the steps from pre- to postprocedure to ensure patient and staff safety. 

BY SARA C. MARTINEZ, MD, PhD, FACC

The Cardiology Cath 
Lab in the COVID-19 Era

I
n less than 6 months, the novel coronavirus 2019 
(COVID-19) caused by a severe acute respiratory 
syndrome coronavirus-2 (SARS-CoV-2) spread to 
a pandemic.1-4 SARS-CoV-2 is the third and most 

widespread coronavirus within the last 20 years to 
cause acute respiratory distress syndrome (ARDS), with 
infectivity and mortality rates surpassing influenza.2,5 
Patients and their families, health care workers (HCWs), 
and administrators all share a common goal of reduc-
ing infectivity, morbidity, and mortality. Hospital proce-
dures, particularly elective procedures, were suspended 
this spring throughout the country to absorb a surge of 
sick COVID-19 patients and reduce patient exposure. 
However, heart disease remains the leading cause of 
death in the United States, and as we learn more about 
COVID-19, catheterization labs are implementing strat-
egies for providing diagnosis and treatment while pro-
tecting staff and patients.6,7 Unfortunately, risk factors 
for worse outcomes from COVID-19 comprise most 
patients who present to the cath lab, including patients 
aged ≥ 60 years, or with hypertension, diabetes, or 
coronary artery disease.8,9

The COVID-19 pandemic is not the first instance of 
rising anxiety for medical staff in contracting an infec-
tious agent from a patient. Universal Precautions were 
adopted in 1992 to assure no differential treatment in 
patients with or without blood-borne pathogens, such 
as human immunodeficiency virus or hepatitis viruses, 
who were undergoing invasive procedures and to pro-
tect staff from acquiring these infections.10 However, 
not all blood-borne pathogens are screened for every 
patient. Guidelines state, “It should be assumed that 
every patient has the potential to transmit an infectious 
agent.”11 Currently, many hospitals are initiating proto-
cols for molecular SARS-CoV-2 screening of all inpatients 
and for outpatient procedures as an attempt at infection 
control and understanding prevalence. However, the per-
formance and sensitivity of COVID-19 screening remain 

questionable in providing definitive answers to preva-
lence. Early comparative studies of SARS-CoV-2 detec-
tion in samples revealed that the positivity of nasal swab 
sample collection (63%) was inferior to bronchoalveolar 
lavage (93%) in COVID-19 patients.12 Many questions 
remain regarding an individual’s exposure and protec-
tion from COVID-19 disease, as well as the fidelity of 
antibody-detection assays. With a lack of universal 
testing mandates and relatively low sensitivity levels of 
testing assays, it is difficult to know an individual’s day-
to-day status of infectivity and susceptibility. With nearly 
130,000 deaths in the United States and an average of 
> 30,000 new cases diagnosed daily, it is a fair assumption 
that COVID-19 will remain for the foreseeable future.13 
Priorities within the cath lab should be to first protect 
the team from COVID-19 and then to protect patients 
from staff and each other. 

PREPROCEDURE
Outpatient/Scheduled Procedures

During either virtual or face-to-face cardiology consul-
tation, meticulous documentation of cardiac symptoms 
and efforts at guideline-directed medical therapy are 
imperative for truly assessing the need for angiography 
and possible intervention in stable patients. Public health 
measures to remind patients to seek immediate attention 
for heart attack or stroke symptoms are needed. Patients 
with unstable symptoms must be triaged promptly for 
urgent angiography because the 30-day risk of death or 
conversion to ST-segment elevation myocardial infarc-
tion (STEMI) is up to 10% in patients who initially present 
with unstable angina (non–ST-segment elevation acute 
coronary syndrome [NSTE-ACS]).14,15 Even with treat-
ment, the 30-day mortality rate of patients who pres-
ent to the hospital with a STEMI is between 5% to 10%, 
with delay to presentation significantly associated with 
increased death.16 We do not yet know the mortality rate 
of COVID-19 because the number of deaths attributed to 
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COVID-19 divided by confirmed cases worldwide (14%) 
and within the United States (19%) is not representa-
tive of the actual death rate, considering the unknown 
number of asymptomatic or minimally symptomatic 
individuals who never present for medical attention.13 
Best estimates with the World Health Organization 
(WHO) data place the mortality rate at approximately 
5.7% for infected and symptomatic patients who present 
for medical attention.17

Once the decision is made for outpatient angiography 
and possible intervention, patients should have COVID-19 
test results within 48 hours of the procedure, if feasible. 
Per routine, patients’ temperatures are taken, and screen-
ing questions are asked at the hospital entrance regarding 
symptoms and known exposures. In many hospitals, those 
patients without masks are provided surgical masks to 
minimize droplet dissemination of the virus. Many health 
care settings are restricting access of nonpatient visitors 
and family members and promoting that staff manage 
the transportation of patients to cars after procedures. 
Also, restricting exposure to hospitals and social distancing 
measures favors increasing same-day discharge practices in 
clinically appropriate patients. 

Inpatient and Emergency Procedures
The SARS-CoV-2 virus is not limited to manifest solely 

in the respiratory system. Fulminant myocarditis with 
cardiogenic shock, heart block, cardiomyocyte injury 
with elevated troponin, coronary artery vasospasm, 
and STEMI are associated with COVID-19, often with 
increased mortality.18 With or without an available 
portable C-arm fluoroscopy, physicians may consider 
bedside placement of intra-aortic balloon pumps, tem-
porary pacemakers, pulmonary artery catheters, and 
pericardiocentesis to minimize cath lab team exposure. 
Point-of-care ultrasound has surged in utility to aid in 
the differential of questionable STEMI electrocardiog-
raphy with a quick evaluation of wall motion. A recent 
consensus statement from the Society for Cardiovascular 
Angiography and Interventions, American College 
of Cardiology, and American College of Emergency 
Physicians recommends primary percutaneous coro-
nary intervention (PCI) as standard of care for STEMI 
patients at PCI-capable hospitals with appropriate per-
sonal protective equipment (PPE) during the COVID-19 
pandemic.19 There has been a decline of about 38% in 
STEMI activations, likely due to a combination of factors 
including public apprehension of presenting to the hos-
pital and, perhaps, increased use of fibrinolytic therapy 
or deferral to medical management.20 Unfortunately, the 
collateral damage of increased morbidity and mortal-
ity on delayed presentation of STEMI has yet to be fully 

understood. Regarding hemodynamically stable patients 
presenting with NSTE-ACS, it is prudent to test for 
COVID-19 before formulating a decision for an invasive 
or conservative strategy. All patients entering the cath 
lab, even with negative screening results, should wear 
surgical masks. During the pandemic, rapid dissemina-
tion of COVID-19 testing results and communication 
about strong suspicions from CT scans, indeterminate 
testing results, or history/physical exam need to be at 
the forefront of staff-to-staff communication and in the 
preprocedural pause.

There is no time for COVID-19 screening results in 
patients with cardiac arrest, severe respiratory compro-
mise, or shock who are presenting to the cath lab for 
angiography/PCI/mechanical circulatory support (MCS) 
stabilization. Therefore, full PPE and the presumption 
of COVID-19–positive status for the dedicated team 
managing the patient should be standard, with other 
team members maintaining distance. For tenuous respi-
ratory status, intubation of the patient must be strongly 
considered before entering the cath lab by anesthesia or 
emergency physicians with appropriate PPE. 

Patients with the need for MCS for PCI or in extremis 
for cardiogenic shock and suspicions for COVID-19 
present a unique challenge. Unfortunately, COVID-19 is 
highly variable in an individual’s physiologic impact, clini-
cal course, and recovery, with evolving data regarding 
when MCS would be beneficial or futile for the gravely ill. 
In patients with severe comorbidities and an extremely 
high expected mortality with multiorgan compromise 
or failure, discussion with the primary team and family 
for comfort measures and withholding advanced MCS 
may be appropriate instead of adding risks of vascular 
compromise and further staff exposure. At the discre-
tion of a multidisciplinary team, interim WHO guidelines 
recommend extra-corporeal membrane oxygenation 
(ECMO) to patients with ARDS and/or severe cardio-
vascular compromise.20 Various configurations of ECMO 
cannulation exist, and implantation and management 
are best in specialized and experienced centers.21 

Hospital administrators and cath lab directors from 
communities with a high density of cath labs may 
consider transport and consolidation of emergent and 
high-presumptive positive (family members of known 
COVID-19–positive patients) or known COVID-19–posi-
tive patients to one tertiary center as resources allow and 
the pandemic dictates.

CATH LAB OPERATION
The most valuable resources in a cardiac cath lab 

are the staff and physicians. Availability and preserva-
tion of PPE are the most critical aspects of infection 
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control. In Italy, up to 20% of HCWs were infected with 
COVID-19; worldwide, > 1,000 nurses, physicians, tech-
nicians, and first-line responders have died.22-24 Each 
cath lab must consider the regional epidemiology and 
prevalence of COVID-19 and the availability of PPE with 
the development of protocols. The greatest luxury in 
PPE is routine use of fresh N95 respirators or personally 
dedicated powered air-purifying respirators (PAPRs) to 
adopt “universal precautions” for COVID-19 and treat all 
patients as potentially positive, but this may not be prac-
tical. When the surge and crisis of COVID-19 decrease, 
all cath labs, hospitals, and health care systems need to 
strategize on long-term provisions for consumable PPE, 
as well as durable PAPRs, logistics of airborne-pathogen 
management, and terminal disinfection protocols. 

TEAM AND ROOM ORGANIZATION
Personnel 

Regarding personnel management, reasonable efforts 
to protect high-risk staff with advanced age and/or 
comorbidities may be considered. One example would 
be to allow a 63-year-old cath lab technician to fulfill 
more roles with ordering, quality control, and monitor-
ing within the control room, or not be scrub assist for 
known COVID-19–positive patients in prolonged cases. 
Depending on the acuity of cases and availability of PPE, 
cath lab directors and individual interventional cardiolo-
gists need to make judgments on the balance of patient/
personnel safety versus training for residents, fellows, 
or visiting students from other institutions. It would 
be prudent to limit involvement in known or strongly 
suspected COVID-19–positive cases to essential staff for 
efficiency and safety. In high COVID-19–pandemic areas, 
several cardiology practices are dividing and rotating the 
exposure potential between two or more teams of inter-
ventional cardiologists so that not all interventionalists 
are in the hospital at the same time. For example, two to 
four interventional cardiologists could share call burden 
for 1 to 2 weeks, while the remainder of the interven-
tional cardiology physicians remain “on the bench” to 
see virtual patients, recover from their stint on call, or 
rest. When not at the hospital, a common behavior 
among colleagues is to remain “risk averse” and have 
a self-imposed “stay home” mentality to preserve them-
selves as a resource for the community. 

Procedural and Postprocedural Operation
Consider dedicating one cath lab operatory as the 

“COVID-19 room.” It should be self-sufficient, with read-
ily accessible standard equipment for radial or femoral 
angiography and PCI, including an ultrasound machine, 
to minimize room entry and exit. Dedicate and assure 

PPE for the “COVID team” every day, including provi-
sions for call/emergent cases. Each cath lab staff member 
should be comfortable with their fit test for an N95 
respirator or PAPR and wear appropriate eyewear, face 
shields, and gowns. Consider the addition of another 
individual for the call team as a “clean” member who is 
physically distanced from the patient and can circulate 
for materials outside of the room or provide urgent 
communication to other services. 

If a patient is likely to require MCS, have the appropri-
ate materials near the COVID room ready for complex 
vascular access and complication management before 
the patient’s arrival, including stiff guidewires, sheaths, 
peripheral balloons, and stents, if possible. Each cath 
lab member should have dedicated lead vests/aprons, 
which should be disinfected frequently with viricidal 
wipes. After a positive or presumptive COVID-19 case, all 
surfaces should be wiped with viricidal wipes; if available, 
consider terminal disinfection of the room with a UV-C 
device.25,26 Cath labs should implement and periodically 
rehearse donning and doffing of PPE.27

Postprocedure and at the end of the workday, staff 
should have the opportunity for self-care, including 
well-maintained, safe, and clean shower facilities and 
scrub exchange. Until a SARS-CoV-2 vaccine is available, 
employee health facilities and programs may wish to 
instill a routine surveillance and screening protocol of 
asymptomatic staff members. In practice, many institu-
tions ask or record daily temperatures from staff in addi-
tion to yes/no answers on potential COVID-19 symp-
toms. As rapid nasal swab and antibody tests become 
more prevalent with, hopefully, increased sensitivities, 
health care settings may choose to implement biweekly 
or monthly diagnostic testing of staff and physicians.

CONCLUSION
The COVID-19 pandemic is confronting all medical 

disciplines, with more attributable deaths by the middle 
of 2020 than the average yearly tally from influenza.28 
The uncertainty of disease course, transmission to loved 
ones, recovery, prospects of cure, vaccination, and immu-
nity are daunting and at the forefront of HCWs’ minds 
throughout the world. Infection control with protocol 
development and PPE provisions is a continuously itera-
tive process dependent on active listening and open-
mindedness to the concerns and constructive ideas of 
patients, staff, and administration. Open communication 
and listening with a “roundtable” mentality is a uniting 
force, and I would encourage administration and cath 
lab directors to hold regular dialogues with colleagues, 
staff, and trainees on information dissemination, with 
as much assurance as possible for staff protection and 
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expression of humility toward the unprecedented. More 
than ever, the time is now to unite and value all staff 
members as one team with the shared goal of maintain-
ing health and vigilance.  n
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