Coronavirus Disease 2019 and Out-of-Hospital

Cardiac Arrest: No Survivors*

OBIJECTIVES: To describe and compare survival among patients with out-of-
hospital cardiac arrest as a function of their status for coronavirus disease 2019.

DESIGN: We performed an observational study of out-of-hospital cardiac arrest
patients between March 2020 and December 2020. Coronavirus disease 2019
status (confirmed, suspected, or negative) was defined according to the World
Health Organization’s criteria.

SETTING: Information on the patients and their care was extracted from the
French national out-of-hospital cardiac arrest registry. The French prehospital
emergency medical system has two tiers: the fire department intervenes rapidly
to provide basic life support, and mobile ICUs provide advanced life support. The
study data (including each patient's coronavirus disease 2019 status) were col-
lected by 95 mobile ICUs throughout France.

PATIENTS: We included 6,624 out-of-hospital cardiac arrest patients: 127
cases with confirmed coronavirus disease 2019, 473 with suspected coronavirus
disease 2019, and 6,024 negative for coronavirus disease 2019.

INTERVENTIONS: None.

MEASUREMENTS AND MAIN RESULTS: The “confirmed” and “suspected”
groups of coronavirus disease 2019 patients had similar characteristics and
were more likely to have suffered an out-of-hospital cardiac arrest with a respi-
ratory cause (confirmed: 53.7%, suspected coronavirus disease 2019: 56.5%;
p = 0.472) than noncoronavirus disease 2019 patients (14.0%; p < 0.001 vs con-
firmed coronavirus disease 2019 patients). Advanced life support was initiated for
57.5% of the confirmed coronavirus disease 2019 patients, compared with 64.5%
of the suspected coronavirus disease 2019 patients (p = 0.149) and 70.6% of
the noncoronavirus disease 2019 ones (p = 0.002). The survival rate at 30-day
postout-of-hospital cardiac arrest was 0% in the confirmed coronavirus disease
2019 group, 0.9% in the suspected coronavirus disease 2019 group (p = 0.583
vs confirmed), and 3.5% (p = 0.023) in the noncoronavirus disease 2019 group.

CONCLUSIONS: Our results highlighted a zero survival rate in out-of-hospital
cardiac arrest patients with confirmed coronavirus disease 2019. This finding
raises important questions with regard to the futility of resuscitation for corona-
virus disease 2019 patients and the management of the associated risks.

KEY WORDS: coronavirus disease 2019; mobile intensive care units; out-of-
hospital cardiac arrest; registry; resuscitation; zero survival

he past year has resulted in the pandemic (COVID-19) having both a direct

and an indirect impact on health outcomes. These include morbidity, in-

crease in severity of chronic diseases, increase in psychiatric illnesses (1, 2),

and an increase in out-of-hospital arrests (OHCAs) (3, 4). We have previously re-
ported that some post-OHCA deaths are directly related to COVID-19 (5).

The survival rate 30 days after an OHCA is typically very low—10.3% in

Europe, for example (6, 7). We have previously reported that the survival
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rate in France fell during the COVID-19 pandemic
(from 5.3% to 3.1%) (5). To date, published studies
of COVID-19 and OHCA pooled confirmed and sus-
pected cases of COVID-19 or compared prepandemic
and per-pandemic cohorts (5, 8). Furthermore, none
of the studies described the survival rate and other
characteristics in a specific cohort of OHCA patients
with confirmed COVID-19.

In this context, our primary objective of the pre-
sent study was to describe the survival rate 30 days
after OHCA among confirmed COVID-19 patients.
Our secondary objective was to compare the con-
firmed COVID-19 patients with suspected COVID-19
patients and non-COVID-19 patients having experi-
enced OHCA during the same period.

MATERIALS AND METHODS
Study Setting

Data were extracted from the French National OHCA
Registry (REAC). The REAC records OHCAs man-
aged by mobile ICUs (MICUs) in France and has
been described elsewhere (9). The French prehospital
emergency medical system has two tiers: the fire de-
partment acts as the first professional responder and
intervenes rapidly to provide basic life support (BLS),
whereas MICUs provide advanced life support (ALS).
An MICU comprises at minimum an ambulance driver,
a nurse, and a senior emergency medicine physician.
The RéAC data entry form meets the requirements of
the French emergency medical services and complies
with the Utstein Resuscitation Registry’s template (10).

Study Population and Data

We analyzed cases of OHCA recorded in the RéAC be-
tween March 1, 2020, and December 31, 2020. Data
were gathered by 95 centers in France. The investigat-
ing physicians filled out the patients’ COVID-19 status
in the REAC database. We excluded patients with pro-
longed downtime and unwitnessed arrest with signs
of rigor mortis and those whose COVID-19 status
was not known. We separated the OHCA study pop-
ulation into three groups (confirmed COVID-19, sus-
pected COVID-19, and non-COVID-19), according to
the World Health Organization (WHO)’s definition.
Hence, confirmed cases were defined as patients with
laboratory-confirmed COVID-19 (after inhospital or
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outpatient screening) and who were allowed to return
home or remain at home (because of nonseverity).
Suspected cases in our study were defined as patients
who: 1) had consulted a family physician before the
OHCA, 2) were suspect cases according to the WHO
definitions A, B, or C, and 3) did not have a laboratory
confirmation of COVID-19 (11).

Statistical Analysis

The normality of the data distribution for categorical
variables was assessed using the Kolmogorov-Smirnov
test. Quantitative variables were described as the me-
dian and first and third quartiles (Q1-Q3). Qualitative
variables were described as the frequency (percentage),
and 95% CIs were computed. Bivariate analyses were
assessed using Pearson chi-square test or Fisher exact
test for categorical variables and the nonparametric
Mann-Whitney test for continuous variables. All tests
were two-sided, and the threshold for statistical signif-
icance was set to p < 0.05.

Ethics

The study was approved by the French Advisory
Committee on Information Processing in Material
Research in the Field of Health (“Comité Consultatif
sur le Traitement de I'Information en Matiére de
Recherche dansle Domaine de la Santé”) and registered
with the French National Data Protection Commission
(“Commission Nationale de l'Informatique et des
Libertés”: reference number: 910946).

RESULTS

Population

Between March 1, 2020, and December 31, 2020, the
participating MICUs registered 9,255 patients in the
REAC registry. A total of 6,624 of these patients were
included in our study (Fig. 1). There were 127 (1.9%)
confirmed cases of COVID-19, 473 (7.1%) suspected
cases, and 6,024 (90.9%) non-COVID-19 patients.

Intergroup Comparisons

The confirmed and suspected COVID-19 groups did
not differ significantly with regard to sex, age, location
of the OHCA, medical history, OHCA etiology, receipt
of BLS, receipt of ALS (if a European Resuscitation
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OHCA victims recorded between Jan. 2020
and Dec. 2020 in the REAC registry

N=9,255

Excluded population: N=2,631

Prolonged OHCA patients (rigor mortis) : N=1,118 [
End-of-life patients: N=268
Unknown COVID-19 status: N=1,245

Included population

N=6,624

confirmed COVID-19 patients were
more likely to have a history of respira-
tory disease (20.5% versus 12.3% in the
non-COVID-19 group; p = 0.009), and
the OHCA was more likely to have a
medical cause (cardiac, neurologic, res-
piratory, or other medical cause) (95.3%
vs 81.6%; p < 0.001). More than half the
OHCA with a medical cause in the con-
firmed COVID-19 group were due to
respiratory disease (53.7%, vs 14.0% in
the non-COVID-19 group; p < 0.001).
ALS provision by the MICU was less
frequent (57.5%, vs 70.6% in the non-
COVID-19 group; p = 0.002). The in-
tubation was also less frequent in the

confirmed COVID-19 group compared
with the non-COVID-19 one (57.5% vs

Confirmed COVID-19
group

Suspected COVID-19
group

N=127 N=473

Non-COVID-19
group

N=6,024

64.7%; p = 0.002).

Survival

Figure 1. Study flowchart. COVID-19 = coronavirus disease 2019, MICU = mobile
ICU, OHCA = out-of-hospital cardiac arrest, REAC = French National Out-of-Hospital

Cardiac Arrest registry.

Council ALS algorithm was implemented), the time
between the call to emergency services and the arrival
of the first professional responder, “no-flow” status,
and “low-flow” status (Table 1). In the confirmed
COVID-19 group, as soon as an ALS was imple-
mented, intubation was performed. No difference
was observed between the confirmed and suspected
COVID-19 patients regarding intubation (p = 0.085).
The median (Q1-Q3) time between the emergency call
and the MICU's arrival was shorter in the confirmed
COVID-19 group (19min [12-25 min]) than that in
the suspected COVID-19 group (20 min [14-30 min];
p=0.026).

The confirmed COVID-19 patients and the non-
COVID-19 patients did not differ significantly with
regard to sex, diabetes, a history of cardiovascular di-
sease, a history of another disease, and the provision
of BLS (except for defibrillator use, which was less fre-
quent in the confirmed COVID-19 group: 7.9%, versus
17.1% in the non-COVID-19 group; p = 0.009). No dif-
ferences were observed with regard to the first cardiac
rhythm recorded by the MICU or other timings. The
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The D30 survival rate (95% CI) in
the confirmed COVID-19 group was
0.00% (0.00-2.93), which was sig-
nificantly lower than that in the
non-COVID-19 group (3.5%; 95% CI [3.10-4.06];
p=0.023) and lower (albeit not significantly) than in the
suspected COVID-19 group (0.9%; 95% CI [0.34-2.20];
p=0.583).

There were no significant differences between the
confirmed and suspected COVID-19 patients in terms
of return of spontaneous circulation (ROSC: 17.3% vs
16.1%, respectively; p = 0.787) and survival at hospital
admission (DO survival: 11.8% vs 11.0%; p = 0.753)
(Fig. 2). Likewise, there were no significant differences
between the confirmed COVID-19 patients and non-
COVID-19 patients with regard to ROSC (17.3% vs
19.8%, respectively; p = 0.573) and DO survival (11.8%
vs 16.6, respectively; p = 0.183) (Fig. 2).

DISCUSSION

To the best of our knowledge, the present study is the
first to have specifically described patients with con-
firmed COVID-19 (according to the WHO definition
[11]) having experienced OHCA. The study’s main
finding was that none of the OHCA patients with
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TABLE 1.

Comparison of the Confirmed Coronavirus Disease 2019, Suspected Coronavirus
Disease 2019, and Noncoronavirus Disease 2019 Groups

COVID-19 Status

p (vs Confirmed COVID-19)

Confirmed Suspected Non-COVID-19
Variables (n=127) (GEY:Y£)) (n =6,024) Suspected Non-COVID-19
Sex (% men) 76 (59.8) 292 (61.7) 4,092 (67.9) 0.758 0.153
Age 70 (60-84) 71 (59-82) 68 (55-80) 0.541 0.024
Location of OHCA
Home 102 (86.5) 418 (89.9) 4,372 (77.9) 0.059 0.006
Public place 5 (4.2) 28 (6.0) 820 (14.7)
Other location 11 (9.3) 19 (4.1) 417 (7.4)
Medical history
Cardiovascular disease 54 (42.5) 214 (45.2) 2,549 (42.3) 0.616 0.999
Respiratory disease 26 (20.5) 107 (22.6) 738 (12.3) 0.633 0.009
Diabetes 21 (16.5) 4 (17.8) 786 (13.0) 0.794 0.234
Other disease 39 (30.7) 146 (30.9) 1,705 (28.3) 0.999 0.551
No disease 6 (4.7) 2 (4.7) 451 (7.5) 0.999 0.304
Etiology of the OHCA <0.001
Medical 121 (95.3) 463 (97.9) 4,918 (81.6) 0.103
If medical, % respiratory 65 (53.7) 266 (56.5) 690 (14.0) 0.472 < 0.001
Traumatic 0 (0.0) 2 (0.4) 479 (8.0)
Other 6 (4.7) 8 (1.7) 627 (10.4)
BLS
Witness to the patient’s collapse 84 (66.1) 304 (64.3) 3,656 (60.7) 0.754 0.233
BLS by the witness: 0.349 0.192
CC only 4 (34.6) 142 (30.0) 2,233 (37.1)
CC + ventilation 7 (13.4) 5 (18.0) 906 (13.5)
No BLS 6 (52.0) 246 (52.0) 2,975 (49.4)
BLS by the first responder 104 (81.9) 401 (84.8) 5,126 (85.1) 0.415 0.315
Automated external defibrillator 0 (7.9) 8 (10.1) 1,031 (17.1) 0.503 0.004
used before the MICU's arrival
ALS
First recorded rhythm 0.947 0.286
Asystole 109 (85.8) 409 (86.5) 4,876 (80.9)
Pulseless electrical activity 9 (71) 33 (7.0) 419 (7.0)
Ventricular fibrillation/ventricular 4 (3.1) 17 (3.6) 461 (7.7)
tachycardia
Return of spontaneous 5 (3.9) 14 (3.0) 268 (4.4)
circulation due to BLS
ALS initiated 3 (57.5) 305 (64.5) 4,255 (70.6) 0.149 0.002
Intubation 3 (57.5) 284 (60.0) 3,900 (64.7) 0.085 0.002
(Continued)
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TABLE 1. (Continued)

Comparison of the Confirmed Coronavirus Disease 2019, Suspected Coronavirus
Disease 2019, and Noncoronavirus Disease 2019 Groups

COVID-19 Status

p (vs Confirmed COVID-19)

Confirmed Suspected Non-COVID-19
(n=127) (n=473) (n =6,024) Suspected Non-COVID-19
Times
TO—first responder’s arrival 0 (5-13) 0 (5-16) 0 (6-15) 0.114 0.113
TO—MICU'’s arrival 9 (12-25) 0 (14-30) 9 (13-27) 0.026 0.282
No flow 0(1-19) 2 (3-20) 1(2-19) 0.305 0.833
Low flow 7 (15-40) 2 (3-20) 8 (15-40) 0.409 0.635

ALS = advanced life support, BLS = basic life support, CC = chest compression, MICU = mobile ICU, TO = time of the call to the

emergency services.

Data are quoted as the frequency (percentage) for qualitative variables or the median (first quartile-third quartile) for quantitative

variables.

confirmed COVID-19 were alive 30 days after the
event.

In our study, we observed a difference in survival
rates between the confirmed COVID-19 patients and
non-COVID ones. Even though the post-OHCA sur-
vival rate has fallen markedly during the COVID-19
pandemic, survivors were always observed. It is ex-
tremely rare to observe a survival rate of zero (95%
CIL, 0.00-2.93) in a specific cohort of OHCA patients.
However, researchers working in the state of Georgia
(United States) did not observe any survivors among a

cohort of 63 patients affected by the coronavirus who
experienced inhospital cardiac arrest (survival rate
[95% CI], 0.00% [0.00-5.69]) (12). This finding raises
questions about the futility of resuscitation for con-
firmed COVID-19 patients.

In our study, we noticed that a low proportion
(57.5%) of the patients known to have COVID-19 re-
ceived ALS. This proportion is much lower than that
for the non-COVID-19 patients in our study. This
could partially explain the difference in survival.
Overall, patients with suspected COVID-19 were
treated in the same way

25

20 19.8

17.3

16.6

e
w

Percentage

=
o

ROSC
® Confirmed COVID-19 group ® Suspected COVID-19 group

DO survival

as those with confirmed
COVID-19. This lower
level of ALS initiation dur-
ing the COVID-19 era has
been observed previously
(5, 13). It has been sug-
gested that resuscitation
procedures can generate
aerosols and, thus, risks
for healthcare profession-
als, although the evidence
has a very low degree of

3.5
certainty (14). The WHO
0.0 & listed  cardiopulmonary
i . resuscitation (CPR) as an
survival

aerosol-generating proce-

Non-COVID-19 grou . i
BrERP dure, and the international

Figure 2. Survival. DO = at hospital admission, D30 = 30 d after out-of-hospital cardiac arrest or at

hospital discharge, ROSC = return of spontaneous circulation.
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liaison committee on re-
suscitation confirmed this
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hypothesis (10). Initially, the scientific literature ad-
vised rescuers to consider their own safety before re-
suscitation or to change the ALS algorithm (15-17).
International guidelines on resuscitation of COVID-
19 patients came very late. The European Resuscitation
Council COVID-19 guidelines suggested considering
defibrillation before chest compression and ventila-
tion while wearing personal protective equipment
(PPE) (14). Professionals who provide ALS must take
account of the patient’s context and medical history
when assessing personal risks associated with treat-
ment (14). Furthermore, the ethic in resuscitation
suggests to take into account the prognostication of
patient when to start ALS. Hence, regarding ethic, the
tutility of the resuscitation based on a zero survival rate
is questioned. In this context, the high ALS initiation
rate (57.5%) observed here with systematic intubation
for each of the resuscitated patients testifies to MICU
team members’ level of commitment.

We observed that medical OHCAs in confirmed
COVID-19 patients were mainly due to respiratory
distress (53.7%). Furthermore, confirmed COVID-19
patients were significantly more likely to have a history
of respiratory disease than the other OHCA patients
studied here. Hence, it is important to follow up
COVID-19 patients carefully, especially when a history
of respiratory disease is known or if the patients have
few or only mild symptoms and have not been hos-
pitalized. Indeed, acute respiratory distress syndrome
(ARDS) can even occur in patients without comorbidi-
ties and who do not receive expert, individual medical
follow-up. ARDS can rapidly lead to multiple organ
failure and cardiac arrest (18).

The present study had a number of strengths. It
was based on a large, national registry fed by MICUs
throughout France (including both rural and urban
areas). However, participation by the MICUs was vol-
untary, and some French MICUs did not participate in
the study. The study also had some limitations. First,
this study might be not generalizable to some other
countries. The present study population was predomi-
nantly Caucasian and had some specific characteristics
that prevented us from generalizing our results fur-
ther. In addition, this study was carried out on a “stay
and play” emergency system model and then may be
not fully generalizable to countries applying a “scoop
and run” model. Second, some OHCAs may have been
misclassified with regard to their COVID-19 status.
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Indeed, some of the “non-COVID-19” cases might
have been false-negatives, and we did not have access
to postmortem information. Furthermore, suspected
cases of COVID-19 could have been misclassified.
However, we did not observe significant differences
in the characteristics of suspected COVID-19 patients
and confirmed COVID-19 patients, and so the error
level was probably low. Third, our knowledge of inhos-
pital data was limited. Hence, some of these cares, as a
withdrawal of care in the confirmed COVID-19 group,
might explain the absence of difference in ROSC and
DO survival and the presence of difference at D30.
Finally, we performed a cohort study and excluded
1,245 patients because their COVID-19 status was
unknown. Thus, their COVID group and vital status
were not observed, and this could have changed some
results. However, we worked on a large sample of 6,624
patients, which allows us to observe some effects.

CONCLUSIONS

Our results highlighted a zero survival rate in OHCA
patients with confirmed COVID-19. The current re-
suscitation guidelines suggest that professional emer-
gency responders use PPE and assess the risk before
to starting CPR in suspected or confirmed cases of
COVID-19. The risk-benefit balance for resuscitat-
ing confirmed COVID-19 patients should be investi-
gated. The survival of OHCA patients with confirmed
COVID-19 should be analyzed in other countries.
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