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EDITORIAL

Death by COVID-19: An Open Investigation
Thomas Rea , MD, MPH; Peter J. Kudenchuk , MD

COVID-19 has challenged public health, claiming 
over half a million lives in the United States alone 
in <1  year.1 The conventional understanding of 

COVID-19–related mortality is a progressive respira-
tory decline often occurring over days or even weeks. 
Yet, we now appreciate that COVID-19 has a hetero-
geneous pathophysiology involving various pathways 
and multiple organs with the potential to present as 
different clinical syndromes, which can confound its 
recognition, particularly during prehospital evaluation.2

One set of important public health questions is if 
and how the pandemic has affected the incidence, 
presentation, care, and outcome of time-sensitive 
cardiovascular medical conditions. In stroke, ST-
segment–elevation myocardial infarction (STEMI), and 
most especially out-of-hospital cardiac arrest (OHCA), 
time is a powerful prognostic player, such that delays 
in action can have profound morbid and mortal effects. 
Often in these conditions, layperson behaviors influ-
ence opportunities for care; prompt layperson action 
enables timely access to the healthcare system, where 
early intervention achieves the best chance of a favor-
able outcome.

In this issue of the Journal of the American Heart 
Association (JAHA), Rollman and colleagues present 
the findings of an observational investigation from Los 
Angeles County Emergency Medical Services (EMS) 

that helps inform this set of interrelated questions.3 The 
study evaluated the incidence of OHCA and STEMI be-
tween corresponding prepandemic and pandemic pe-
riods using EMS-derived information. The investigators 
observed an ≈25% increase of EMS-treated OHCA, a 
25% increase in people deemed dead on arrival with-
out EMS-attempted OHCA resuscitation, and an ≈10% 
decrease in STEMI during the pandemic relative to the 
control period. In terms of absolute numbers, the es-
timated number of excess OHCA (including patients 
dead on arrival) associated with the pandemic was 
≈75 extra events per week, in contrast to an estimated 
decrease in STEMI by about 7 fewer events per week.

There are important qualifiers for the investigation. 
The study used administrative data that were not val-
idated or linked to other clinical information, such as 
hospital or medical examiner records. Nor was infor-
mation provided on the COVID-19 status of patients. 
Nonetheless, the findings advance our understanding 
of the health consequences of the pandemic and spur 
us forward to understand mechanisms with a goal to 
better protect and treat patients.

The study results are consistent with other reports 
that indicate an increase in OHCA incidence (treated 
and/or dead on arrival) during the pandemic.4,5 The ex-
tent of the increase may be related to the prevalence of 
COVID-19 in the community, but begs the question of 
mechanism.5 Are these sudden death events caused 
primarily by COVID-19–specific pathophysiology or by 
other dynamic circumstances related to human behav-
iors and access to health care during the pandemic 
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period? COVID-19 could directly precipitate OHCA via 
mechanisms of hypoxia, thrombosis, and/or cardiac 
inflammation through a direct mechanistic pathway.6

Alternatively, the increase in OHCA incidence may 
be the consequence of less-direct but just-as-deadly 
COVID-19 effects involving altered health behaviors 
and health access. One hypothesis is that the pan-
demic adversely changed health-seeking behaviors. 
Individuals with cardiopulmonary warning symptoms 
of OHCA delayed or deferred pursuit of emergency 
health care because of their concern that hospital care 
would increase their risk of COVID-19 exposure, a con-
jecture supported by the overall decline in EMS and 
emergency department use in some regions at least 
during the first few months of the pandemic.7

From this standpoint, the authors astutely evalu-
ated the corollary condition of STEMI during the pan-
demic. Although EMS activations for OHCA increased, 
EMS calls for STEMI decreased during the pandemic. 
The question is why? This dynamic might occur were 
STEMI to progress to OHCA if patients with STEMI 
delayed or declined emergency assistance, thereby 
offsetting the count of one condition with the other. 
Such an explanation would account for only a modest 
fraction of the observed increase in OHCA. However, 
STEMI accounts for a relatively modest proportion of 
OHCA.8 OHCA has a heterogeneous cause and can 
be provoked by acute coronary syndromes other than 
STEMI, heart failure, primary arrhythmia, or a host of 
other cardiac and noncardiac causes. These other 
conditions are often more difficult to identify and clas-
sify in the prehospital setting compared with STEMI, 
for which the ECG serves as a consistent diagnos-
tic tool. As with STEMI, a decrease or delay in EMS 
activation in response to any of these presentations 
could also culminate in overt circulatory collapse, and 
contribute to the magnitude of the OHCA increase ob-
served in the current study. The impact of such behav-
ioral change deserves additional investigation.

Ultimately, a better understanding of the mecha-
nisms is essential if we are to undertake effective ac-
tions to mitigate excess OHCA risk related to COVID-19. 
If COVID-19 itself directly produces precipitous cardio-
pulmonary collapse, what is the risk profile and are 
there measures that can prevent OHCA? Alternatively, 
if the mechanisms relate to layperson behaviors and 
delays to access care, then a distinctly different public 
health strategy may be necessary. Progress will come 
from a better understanding of COVID-19 prevalence 
and its OHCA prodrome among those presenting with 
OHCA. To date, however, few investigations have been 
able to accurately classify individual COVID-19 status 
among patients with OHCA.9 More-recent widespread 
availability of testing than what was available during 
the study’s time period may assist in such classifica-
tion. This accurate classification could help us better 

understand whether COVID-19 infection was present 
and directly responsible for the OHCA in the individual 
patient or if the event instead resulted from a more ge-
neric pandemic (behavioral) effect.

The adverse effects of COVID-19 extend beyond 
the excess incidence of OHCA observed during the 
pandemic. COVID-19 appears capable of delivering a 
one-two punch given its adverse influence on OHCA 
resuscitation. Although clinical OHCA outcomes were 
not specifically reported in the current investigation, 
there are clear signs that OHCA survival is negatively 
impacted by an array of circumstances produced by 
COVID-19. The authors report longer EMS response 
intervals, less frequent use of defibrillation (a marker for 
ventricular fibrillation OHCA), and lower rate of return 
of spontaneous circulation. The findings are corrobo-
rated by other investigation, which has highlighted the 
downturn in survival during the pandemic.4,10,11

Indeed, the COVID-19 pandemic seems custom 
designed to disrupt the links in the chain of survival. 
During the pandemic, people have less social inter-
face so fewer arrests are witnessed or in public, fea-
tures that enable earlier recognition, access, and 
action.4,10,11 Fewer people also have access to commu-
nity programs of public access or early defibrillation. 
Resuscitation guidelines now alert potential lay rescu-
ers to integrate COVID-19 considerations and apply 
masks to themselves and the patient, producing new 
impediments for what is already a time-sensitive and 
challenged task of layperson action.12 EMS response is 
slower, presumably caused in part by the requirements 
of donning personal protective equipment. The quality 
of EMS care is also challenged given the potential to 
change established best practices, including the de-
tails of high-performance professional cardiopulmo-
nary resuscitation and advanced life support.12 Finally, 
hospital care to support high-resource temperature 
management, access to early revascularization, and 
general intensive care may also logically be challenged 
as hospitals balance the strain of COVID-19 care.13

These adverse impacts to the chain of survival are 
not specific to those people with COVID-19 who ex-
perience OHCA; they are unfortunately also applied 
en bloc to all patients with OHCA regardless of their 
COVID-19 status.9,10 This reality translates to thou-
sands of additional lives lost from OHCA in the United 
States alone.14 The development is discouraging given 
how it has impeded the growing momentum to improve 
community-based resuscitation care as systems mea-
sure their performance and implement locally adapted 
programs to target promising system-specific short-
comings. In recent years, “average” survival had ex-
ceeded 10% for all-rhythm OHCA and 30% for Utstein 
cases (layperson-witnessed ventricular fibrillation) 
in the United States.14 Top-performing systems have 
nearly doubled these averages, providing motivation 
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and a roadmap for more widespread community im-
provement.15 COVID-19 appears to have produced a 
real step backward.

Resuscitation stakeholders appreciate how tenuous 
the chain of survival can be, and hence the pandem-
ic’s substantial ability to undermine these links. The 
solution will require extra efforts if we are to overcome 
the sobering developments in resuscitation during the 
COVID-19 era. Vaccination can help reduce disease 
and potentially accelerate strategies that deliver proven 
care sooner. Careful evaluation of these strategies will 
hopefully highlight both their lifesaving effectiveness for 
patients and their safety for rescuers.

The adverse health impacts from COVID-19 are 
substantial, including the care of time-sensitive car-
diovascular conditions. This reality is highlighted by 
OHCA, where the pandemic period has produced a 
public health increase in incidence and undermined 
effective resuscitation strategies across the chain of 
survival. Progress will come as we understand OHCA 
mechanisms related to COVID-19, including its be-
havioral impact, refine resuscitation strategies by de-
fining the balance of benefit and risk for patient and 
rescuer, and more generally address the COVID-19 
pandemic through vaccination and other public health 
interventions. Studies like the one by Rollman et al can 
help us measure the health toll of COVID-19 and in 
turn prioritize efforts to understand and overcome its 
consequences.
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