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Dear Editor,

Since the outbreak of coronavirus disease 2019 (COVID-
19), many health-care providers have urged patients to limit
or delay non-urgent visits to minimize the risk of transmis-
sion. Despite these efforts, some health-care services have
experienced an ever increasing volume of traffic. As health-
care providers are prioritizing emergency and COVID-19
cases, the majority of elective procedures have been post-
poned indefinetly. During the COVID-19 pandemic, there
has been up to 48% reduction in acute myocardial infarction-
related hospitalization [1]. A study by Hammad et al. in
patients with ST-segment elevation myocardial infarction
showed that 27% of patients avoided hospitals due to fear of
COVID-19 transmission, 18% thought that the symptoms
were related to COVID-19, and 9% did not want to burden
the hospital [2]. Patients that did not seek medical attention
may experience higher out-of-hospital-related complica-
tions, including out-of-hospital cardiac arrest (OHCA). Car-
diopulmonary resuscitation (CPR) hypothetically carries the
risk of COVID-19 transmission and may reduce willingness
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to perform CPR without personal protective equipment [3].
Bystanders with advanced age and comorbidities who are
at risk for severe infection might be discouraged even more
[4-9]. We aimed to assess the effect of the COVID-19 pan-
demic on the characteristics, circumstances, and prognosis
of OHCA.

We performed a systematic literature search from Pub-
Med and medRvix from inception up until 5 June 2020
using the keyword (“cardiac arrest” AND (“COVID-19”
OR “SARS-CoV-2” OR “2019-nCov” OR “pandemic”)).
The inclusion criteria were studies that compared OHCA in
2020 to previous years and reported any of the following:
(1) proportion of out-of-hospital mortality, (2) proportion of
unwitnessed cardiac arrest, (3) proportion of bystander CPR,
or (4) proportion of shockable rhythm. We excluded stud-
ies without key outcomes, case reports, and articles with-
out primary data. Statistical analysis was performed using
RevMan 5.3 (Cochrane Collaboration). Odds ratios (ORs)
were calculated using the Mantel-Haenszel formula with
the random-effects model regardless of heterogeneity. There
were 148 results, 140 of which were excluded through title
and abstract screening. Full-text articles from the remain-
ing eight records were assessed. We excluded six articles
because of (1) cardiac events in general (n=1), (2) insuffi-
cient data for analysis (n=3), and (3) assessing transmission
to medical personnel (n=2). Two studies were included in
the quantitative synthesis [10, 11].

For analysis, 883 OHCA patients from the pandemic in
2020 were included; the comparator group included 2019
(Baldi et al., Italy) and weeks 12—17 of each year from 2012
to 2019 (Marijon et al., France). The total number of OHCA
cases was higher in the year 2020 (883 vs. 764) compared to
2019. During the pandemic, out-of-hospital mortality was
higher (OR 2.07 [1.65, 2.61], p <0.001; I*: 0%, p=0.60)
(Fig. 1). The rate of unwitnessed cardiac arrest was higher
(OR 1.36 [1.15, 1.61], p<0.001; I?: 0%, p=0.32) during
the pandemic and the rates of bystander CPR (OR 0.52
[0.43, 0.62], p<0.001; 0%, p=0.99) and shockable
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A. Mortality Pandemic Non-Pandemic Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Baldi 2020 321 362 177 229 26.6% 2.30[1.47, 3.60] —
Marijon 2020 454 521 2357 3052 73.4% 2.00 [1.53, 2.62] ]
Total (95% CI) 883 3281 100.0% 2.07 [1.65, 2.61] 2 2
Total events 775 2534
ity 2 — .- Chiz = - - .12 = 09 k t t d
Heterogeneity: Tau? = 0.00; Chi? = 0.28, df = 1 (P = 0.60); I = 0% 0.01 o1 1 10 100

Test for overall effect: Z =6.18 (P < 0.00001)

Favours [Pandemic]

Favours [Non-Pandemic]

B. Unwitnessed Pandemic Non-Pandemic Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Baldi 2020 199 362 100 229 252% 1.57 [1.13, 2.20] —
Marijon 2020 206 500 1021 2908 74.8% 1.29 [1.07, 1.57] [ |
Total (95% CI) 862 3137 100.0% 1.36 [1.15, 1.61] ¢
Total events 405 1121
e 2 = . i2 = = = - 12 = 09 k t T t d
?etsta;ogeneltyl.[ T?fu : 2903 ggl o -Obggbg; 1(P=0.32); 2=0% 0.01 01 1 10 100
est for overall effect: Z = 3.60 (P = 0. ) Favours [Pandemic] Favours [Non-Pandemic]
C. Bystander CPR Pandemic Non-Pandemic Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Baldi 2020 59 188 63 134 16.0% 0.52[0.33, 0.82] -
Marijon 2020 239 500 1165 1822 84.0% 0.52[0.42, 0.63] .
Total (95% CI) 688 1956 100.0% 0.52 [0.43, 0.62] ¢
Total events 298 1228
e 2 — . i2 = = = - 12 = 09 k t t d
_I;_ietttarfo?er\wlelrtyl.[ T?fu : 2907 g);’u - <Obogbgg1 1(P=0.99); 12=0% 0.01 01 1 10 100
est for overall effect: Z = 7.07 ( ' ) Favours [Non-Pandemic] Favours [Pandemic]
D. Shockable Rhythm  pandemic Non-Pandemic Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Baldi 2020 23 230 27 159  22.2% 0.54 [0.30, 0.99] —
Marijon 2020 46 500 474 2471 77.8% 0.43[0.31, 0.59] . 3
Total (95% CI) 730 2630 100.0% 0.45 [0.34, 0.60] <&
Total events 69 501
TN 2 = . Chiz = - - .12 = 0 I t t d
Heterogeneity: Tau? = 0.00; Chi? = 0.49, df = 1 (P = 0.48); 2= 0% 0.01 o1 1 10 100

Test for overall effect: Z = 5.55 (P < 0.00001)

Favours [Non-Pandemic] Favours [Pandemic]

Fig. 1 Meta-analysis of characteristics, circumstances, and prognosis of OHCA. Forest plots showing mortality (a), unwitnessed cardiac arrest
(b), bystander CPR (c), and shockable rhythm (d). CPR cardiopulmonary resustication, OHCA out-of-hospital cardiac arrest

rhythm were lower (OR 0.45 [0.34, 0.60], p <0.001; 0%,
p=0.48).

There are several explanations for increased OHCA-
associated mortality during the pandemic; the first is due to
increased unwitnessed cardiac arrest, as shown in the meta-
analysis. Due to a stay at home order during this time, peo-
ple who live alone are at higher risk of unwitnessed cardiac
events. Unwitnessed cardiac arrest prolonged the time from
collapse to CPR, which is associated with poorer outcomes
[12]. Second, the rate of bystander CPR was halved com-
pared to the non-pandemic period; the looming possibility
of COVID-19 transmission may cause hesitancy to perform
CPR. Waiting for emergency medical services to arrive to
perform CPR causes delays, and resuscitation might be futile
in some cases. Third, the rate of shockable rhythm was lower
during the pandemic. Initial non-shockable rhythms gener-
ally have a poorer prognosis compared to shockable rhythms
[13]. Prolonged time to shock delivery also leads to wors-
ened prognosis [13]. Fourth, emergency medical service
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arrival time was also delayed, with a median of 15 min vs.
12 min in the Baldi et al. study and 10.4 min vs. 9.4 min
in the study by Marijon et al. [10, 11]. Hesitant bystand-
ers, along with delayed emergency medical services arrival,
prolongs the time from collapse to CPR and time to shock
delivery. The combination of these factors leads to a poor
prognosis.

In conclusion, the COVID-19 pandemic was associated
with higher OHCA-related mortality. The numbers might be
even higher in developing countries due to poor health-care
and emergency medical service systems.
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