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ABSTRACT

Objective We studied characteristics, survival, causes

of cardiac arrest, conditions preceding cardiac arrest,
predictors of survival and trends in the prevalence of
COVID-19 among in-hospital cardiac arrest (IHCA) cases.
Design and setting Registry-based observational study.
Participants We studied all cases (>18 years of age)

of IHCA receiving cardiopulmonary resuscitation in the
Swedish Registry for Cardiopulmonary Resuscitation
during 15 March 2020 to 31 December 2020. A total of
1613 patients were included and divided into the following
groups: ongoing infection (COVID-19+; n=182), no
infection (COVID-19—-; n=1062) and unknown/not assessed
(n=369).

Main outcomes and measures We studied monthly
trends in proportions of COVID-19 associated IHCAs,
causes of IHCA in relation to COVID-19 status, clinical
conditions preceding the cardiac arrest and predictors of
survival.

Results The rate of COVID-19+ patients suffering an IHCA
increased to 23% during the first pandemic wave (April),
then abated to 3% in July, and then increased to 19%
during the second wave (December). Among COVID-19+
cases, 43% had respiratory insufficiency or infection as
the underlying cause of the cardiac arrest, compared with
18% among COVID-19- cases. The most common clinical
sign preceding cardiac arrest was hypoxia (57%) among
COVID-19+ cases. OR for 30-day survival for COVID-19+
cases was 0.50 (95% Cl 0.33 to 0.76), compared with
COVID-19- cases.

Conclusion During pandemic peaks, up to one-fourth of
all IHCAs are complicated by COVID-19, and these patients
have halved chance of survival, with women displaying the
worst outcomes.

INTRODUCTION

The COVID-19 pandemic has, as of 6
November2021,infected over 249 million indi-
viduals and lead to the death of over 5 million
individuals." COVID-19 is now the third-
leading cause of death in Sweden.”* Multiple
studies have demonstrated that in-hospital
cardiac arrest (IHCA) among patients with
COVID-19 is associated with poor survival.*”
A recent study demonstrated that hypoxia

Strengths and limitations of this study
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» A major strength of our study is that it includes
all in-hospital cardiac arrests (IHCAs) in Sweden
which were reported to the Swedish Registry for
Cardiopulmonary Resuscitation.

» The sample recorded in the Swedish Registry for
Cardiopulmonary Resuscitation is unbiased since all
hospitals participate in the registry and all hospitals
report data on COVID-19 status.

» Alimitation is that we do not know the severity of the
COVID-19 infection, and we do not know if COVID-19
was the main reason for admission to hospital.

» Our study only includes IHCAs receiving cardiopul-
monary resuscitation which leaves out all other pa-
tients with IHCA, for example, with a Do Not Attempt
Resuscitation order.

was the main cause of cardiac arrest among
40% of patients with COVID-19 and THCA."

We have previously reported on COVID-19
and IHCA in the Swedish Registry for Cardio-
pulmonary Resuscitation (SRCR), showing a
2.3fold increase in 30-day mortality among
cases with COVID-19, compared with prepan-
demic cases. This was mainly driven by a nine-
fold increase in mortality among women with
COVID-19. At the time, no case of IHCA with
COVID-19 had been discharged alive.® The
current study expands our previous inves-
tigation, including more patients, longer
follow-up and emphasises on the causes of
cardiac arrest, predictors of survival, coex-
isting conditions and trends in the prevalence
of COVID-19 among IHCA cases.

METHODS

Data sources

This study is a registry-based observational
study with data obtained from the SRCR
during the time period 15 March 2020 to
31 December 2020. The SRCR is a national
quality registry and has included IHCA cases
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since 2005. The data is collected by trained nurses who
report patient data using a web-based protocol. The
registry has previously been described in detail.” Vital
status was obtained from the Swedish Population Registry
and the last day of follow-up was 31 December 2020.

Study population

The study population included all patients >18 years of
age suffering IHCA and receiving cardiopulmonary resus-
citation (CPR) throughout Sweden during the period
15March 2020 to 31 December 2020. We used 15 March
as the start date of the pandemic as the Swedish Public
Health Authority declared on 16 March 2020 that commu-
nity spread had commenced.” On April, the SRCR started
collecting data regarding COVID-19 status, and retrospec-
tively identified 60 patients with COVID-19 who suffered
IHCA during March (they were included in the study).
Patients were divided into the following three groups:
ongoing infection (COVID-19+; n=182), no infection
(COVID-19—; n=1062) and unknown/not assessed (UNA;
n=369). COVID-19 +was defined as patients registered
with an ongoing COVID-19 infection, suspected ongoing
infection or patients with a recent infection (n=29). The
UNA group was included in the study in order to provide
a complete picture of cases enrolled in the SRCR during
the time period, and to evaluate whether missingness in
COVID-19 status could entail selection bias.

Variable definitions

In SRCR, a patient with cardiac arrest was defined as
an unconscious patient with no or abnormal breathing,
in whom resuscitation or defibrillation was attempted.
IHCA was defined as cardiac arrest in patients admitted
to the hospital.

With regard to previous coexisting conditions, heart
failure was defined as any heart failure described before
cardiac arrest. Kidney failure was defined as estimated
glomerular filtration rate below 60mL/min/1.73 m?,
calculated using the highest creatinine before cardiac
arrest with Chronic Kidney Disease Epidemiology Collab-
oration formula. The SRCR records data on the highest
creatinine levels analysed up to 6months prior to CA.
Diabetes was defined as any diabetes diagnosis, regard-
less of type. Cancer was defined as any previously known
cancer. Acute myocardial infarction (MI) was defined as
an MI within 72 hours of CA. Previous MI was defined as
MI occurring earlier than 72 hours preceding the CA.

Regarding clinical conditions lhour prior to CA,
arrhythmia was defined as any arrhythmia, hypoxia was
defined as an oxygen saturation below 90%, hypotension
was defined as systolic blood pressure below 90 mm Hg,
seizure was defined as any seizure with loss of conscious-
ness, and heart failure was defined as any heart failure
with pulmonary oedema or severe shortness of breath
with rales.

Wards with monitoring included the coronary care
unit (CCU), intensive care unit, operating room (OR),

emergency room (ER), high-dependency unit or the
catheterisation laboratory.

Statistical analyses

Patient characteristics are reported in means and medians,
along with SD and IQRs, respectively. The Kaplan-Meier
estimator was used for describing survival distributions;
the log rank test was used to test for differences in survival.
Trends in rates of COVID-19 were assessed on a monthly
basis during the entire study basis.

Logistic regression was used to calculate ORs for 30-day
survival. These models assessed the association between
COVID-19 status and 30-day survival, adjusting for age,
sex and initial rhythm (shockable or non-shockable). We
performed subgroup analyses in relation to sex, age and
coexisting conditions (heart failure, cancer, diabetes,
kidney failure and MI). These subgroup analyses served
to clarify whether the association between COVID-19
status and survival was modified by age, sex or coexisting
conditions.

In order to obtain estimates of overall survival, we used
Cox proportional hazards model with hours since CA as
the time scale. The proportional hazards assumption was
fulfilled for all variables.

We used the multiple imputation By chained equa-
tions) algorithm to impute missing values'’ '' (online
supplemental figure 1). The imputed data set was used
to calculate ORs for 30-day survival in the overall group,
as well as in COVID+ and COVID- cases. These models
included age, sex, initial rhythm, time to start of CPR,
time of CA, previous MI, type of ward, heart failure, ECG
monitoring, diabetes and acute MI.

Analyses were done in R (V.4.0.3, R Foundation for
Statistical Computing) using RStudio.

Patient and public involvement statement
No patients were involved.

RESULTS

A total of 2227 patients were enrolled in the SRCR
between 1 January 2020 and 31 December 2020. After
excluding patients <18 years (n=68) and prepandemic
cases (n=b46), 1613 cases remained from 15 March 2020
to 31 December 2020 and constituted the final study
population (online supplemental figure 2). There was a
high rate of information on COVID-19 status during the
study period among patients registered in the registry
(online supplemental figure 3).

Baseline characteristics

The overall mean age was 70.8 years, and the propor-
tion of women was 37.6%. At the end of follow-up, 341
(32.7%) patients were alive. The mean age was similar
in the three groups: 70.9 years in COVID+, 71.0 years in
COVID- cases and 70.2 years in cases with UNA (online
supplemental figure 4). The proportion of women was
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No infection Ongoing infection Unknown/NA
Variables COVID - COVID + UNA SMD

Demographics:

Woman—n (%) 388 (36.6) 68 (37.6) 151 (41.0) 0.061

Coronary care unit—n (%) 155 (14.6) 14 (7.7) 50 (13.6)

Operational room—n (%) 22 (2.1) 0 (0.0 12 (3.3)

Outpatient lab, radiology—n (%) 49 (4.6) 7 (3.8) 28 (7.6)

Intermediate care unit—n (%) 25 (2.4) 15 (8.2) 10 (2.7)

Other—n (%) 29 (2.7) 2(1.1) 9 (2.4)

Time to alert—median (IQR) 1.00(1.00, 1.00) 1.00(1.00, 1.00) 1.00(1.00, 1.00) 0.078

Time to defibrillation—median (IQR) 2.00(1.00, 5.00) 2.00(1.00, 4.75) 1.00(1.00, 4.00) 0.141

MI, ongoing—n (%) 178 (23.6) 12 (12.0) 37 (29.4) 0.292

Stroke, ongoing—n (%) 30 (3.8) 4 (3.7) 4 (3.0) 0.030

Cancer, any—n (%) 165 (20.9) 20 (17.7) 28 (20.6) 0.054

Heart failure—n (%) 229 (29.7) 36 (33.0) 36 (27.9) 0.074

EF <50% n (%) 167 (46.0) 26 (48.1) 22 (46.8) 0.029

eGFR <30n (%) 165 (21.6) 22 (20.0) 26 (20.0)

| eGFR30-s9n(%)  216(8%  32@e1)  44@@y
eGFR 60-89n (%) 198 (25.9) 25 (22.7) 30 (23.1)

| eGFRxoOn(%)  185@42)  31@82) 0@
No kidney failure (eGFR >60)—n (%) 383 (50.1) 56 (50.9) 60 (46.2) 0.063

| eGFR(mUmin/mf)—mean (SD)  6689(49.43) 7126(s896)  6378(4031) 0099

Cause of arrest—n (%) 0.629

| Haemomhage—n(%) 3449 2@0  f0@n
Myocardial infarction/ischaemia—n (%) 181 (26.2) 15 (14.9) 41 (33.3)
Other—n (%) 213 (30.8) 30 (29.7) 41 (33.3)

Respiratory insufficiency —n (%) 73 (10.5) 24 (23.8) 7(5.7)

Stroke/thromboembolism—n (%) 45 (6.5) 3(3.0) 8 (6.5)
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Table 1 Continued

No infection Ongoing infection Unknown/NA

Variables COVID - COVID + UNA SMD
Witnessed arrest—n (%) 857 (80.9) 140 (77.8) 306 (85.0) 0.124
ECG monitoring—n (%) 635 (60.5) 89 (50.0) 221 (62.1) 0.163
CPR before AGA - n (%) 845 (91.0) 146 (93.6) 268 (88.2) 0.127
Defibrillated before AGA—n (%) 159 (17.9) 8 (11.9) 53 (19.0) 0.131
Ventilated before AGA—n (%) 503 (63.2) 74 (54.8) 175 (69.2) 0.199
Shockable rhythm—n (%) 247 (24.9) 29 (17.3) 90 (27.0) 0.158
Defibrillated, any—n (%) 323 (31.5) 40 (22.7) 111 (32.8) 0.151
Intubated —n (%) 473 (47.0) 100 (57.8) 177 (53.8) 0.145
Epinephrine given—n (%) 668 (65.6) 125 (72.7) 223 (66.4) 0.102
Antiarrhythmics—n (%) 139 (14.1) 7 (10.1) 48 (15.4) 0.107
Mechanical compressions—n (%) 109 (10.8) 8 (10.4) 66 (20.0) 0.180
Active temperature control—n (%) 54 (11.3) 5(10.4) 3 (4.4) 0.173

Status at rescue team arrival—n (%):
Consciousness—n (%) 214 (23.1) 18 (11.7) 57 (19.3) 0.204
Breathing—n (%) 288 (31.2) 30 (19.5) 84 (28.7) 0.181
Pulse—n (%) 309 (33.8) 36 (23.4) 89 (30.4) 0.154

Follow-up data—n (%)
Angiography —n (%) 115 (24.2) 8 (16.7) 15 (20.8) 0.124
PCl—n (%) 87 (18.2) 4 (8.3) 16 (21.9) 0.258
Pacemaker implanted—n (%) 80 (16.7) 2 (4.2 4 (5.6) 0.281
ICD implanted—n (%) 36 (7.5) 1@2.1) 2(2.8) 0.172
ROSC—n (%) 520 (49.0) 64 (35.2) 142 (38.5) 0.188
Death at 30 days—n (%) 666 (62.7) 141 (77.5) 237 (64.2) 0.218
Death overall—n (%) 703 (66.2) 141 (77.5) 241 (65.3) 0.181

SMD (difference between the means for the two groups divided by their mutual SD. Values below 0.1 (10%) are considered inconsequential

(ie, no significant difference between the groups)).

AGA, alarm group arrival; CPR, cardiopulmonary resuscitation; eGFR, estimated glomerular filtration rate; ICD, implantable cardioverter-
defibrillator; IHCA, in-hospital cardiac arrest; PCI, percutaneous coronary intervention; ROSC, return of spontaneous circulation; SMD,

standardised mean difference; UNA, unknown/not assessed.

also similar; 37.6% in COVID+and 36.6% in COVID- and
41.0% in UNA cases.

A regular ward was the most common place for cardiac
arrest in all three groups; 45.1% of COVID+, 44.1% of
COVID- and 31.4% of UNA cases occurred in regular
wards (table 1). The ER was the second most common
location for COVID+ cases (15.9%).

Regarding comorbidities, acute MI was observed in
12.0% of COVID+and 23.6% of COVID- cases. Previous
MI was observed in 11.7% of COVID+, 20.8% of COVID-
and 11.7% of UNA cases. The prevalence of heart failure,
cancer and diabetes was similar across all groups (table 1).

Fewer cases among COVID+ individuals had a shock-
able rhythm (17.3%), compared with COVID- (24.9%)
cases. Likewise, fewer cases among COVID+ (22.7%)
were defibrillated, compared with COVID- cases
(31.5%). COVID+ cases were ventilated in 54.8% of cases
before rescue team arrival, as compared with 63.2% in
COVID- cases.

Follow-up

Return of spontaneous circulation after initial resusci-
tation, was less common in COVID+ cases, as compared
with COVID- cases. Also, angiography, PCI, pacemaker
and implantable cardioverter-defibrillator implantation
postcardiac arrest were less common in COVID+ cases.

Sex-specific characteristics

Acute MI was observed in 21.2% of COVID +women and
7.6% of COVID +men. Previous MI was observed in 4.7%
of COVID +womenand 16.2% of COVID +men. The
prevalence of previous stroke, renal failure, heart failure,
cancer and diabetes was similar among men and women,
as was location at the time of cardiac arrest. COVID + men
were more likely to have a shockable rhythm (20.8%)
compared with COVID +women (11.5%), and to be
defibrillated (26.4% in men vs 16.9% in women) (online
supplemental table 1).
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Figure 1

Characteristics of in-hospital cardiac arrest (IHCA) according to COVID-19 status. (A) Monthly proportion of

COVID-19 status among patients with IHCA, stratified on COVID-19 status. In March only cases after 15 March 2020 were
included. (B) Aetiology of IHCA, stratified on COVID-19 status. The y-axis shows percentages for each aetiology in each
group. (C) Clinical conditions 1 hour prior to IHCA, stratified on COVID-19 status. Only patients with data regarding the specific

condition was included. UNA, unknown/not assessed.

Monthly trends in COVID-19 associated IHCA

In March, April and May 14%, 23% and 20% of patients
suffering IHCA were COVID+ (data from 16 March). The
proportion of COVID + cases diminished rapidly during
June to July. From September onwards, the COVID +cases
increased again to reach 19% in December. In figure 1A,
additional details regarding monthly variations are
presented.

Aetiology of IHCA

The most common cause of IHCA among COVID+cases
was respiratory insufficiency (24%, n=24), and the second
most common cause was sepsis or other infection (19%,

n=19). Respiratory insufficiency and sepsis/other infec-
tion were less common in the other groups (figure 1B),
which instead displayed higher rates of acute MI.

Clinical conditions one hour prior to IHCA

As evident in figure 1C, which describes the clinical
conditions preceding (up to 60min) the cardiac arrest,
hypoxia was more common among COVID+ cases (57%),
as compared with COVID- cases (34%).

Survival analysis
The Kaplan-Meier plots (figure 2) show that COVID+ cases
generally had a lower probability of survival compared
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Figure 2 Kaplan-Meier survival curves. Kaplan-Meier survival curves, separately for (A) overall, (B) women, (C) men, (D)

age >70year, (E) age <70year, (F) cancer, (G) Heart failure, (H) diabetes, (1) kidney failure and (J) Myocardial infarction. p=logrank
p value. The numbers under the graphs are showing the survival in percentages. regarding myocardial infarction acute Ml is
presented. CA, cardiac arrest; MI, myocardial infarction; UNA, unknown/not assessed.
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Age 270 years |—0—| 0.67 (0.45 - 0.97)

Heart failure I 0 { 1.07 (0.42 - 2.57)

Kidney failure }—0—4 0.64 (0.30 - 1.25)

Diabetes I ® { 1.39 (0.60 - 3.11)

Myocardial infarction —0—— 0.67 (0.31 - 1.39)
Cancer :

0 2 4

Odds ratio (95% Cl)

Figure 3 OR for 30-day survival. Forest plot with the adjusted OR for 30-day survival among patients with ongoing infection
versus no infection and unknown/NA vs no infection. Stratified on overall, men, women, age <70 years, age >70 years, heart
failure, kidney failure, diabetes, myocardial infarction and cancer. Myocardial infarction (Ml) was defined as acute or previous MI.

UNA, unknown/not assessed.

with both COVID- and UNA cases. The overall 30-day
survival (figure 2A) was 21% among COVID+, compared
with 36% in COVID- cases (p=0.00086). The subgroup
analysis of women (figure 2B) showed low survival rates
in COVID+cases (16% 30-day survival). The subgroup
analysis of men (figure 2C) showed low survival rates in
COVID+cases (23% 30-day survival). The 30 days survival
among COVID+ aged >70 years was 18% (figure 2D), as
compared with 25% of COVID+ casesaged 70 years or
younger (figure 2E). Survival curves for the subgroups
of individuals with cancer, heart failure and diabetes, did
not display any distinct patterns (figure 2F-2H), with all
p>0.1. Patients with kidney failure had a 30 days survival
of 13% among COVID+ cases (figure 2I). Patients with
acute MI had a 30-day survival of 8% among COVID+
cases (figure 2]).

Cox adjusted survival curves are presented in online
supplemental figure 5; COVID+ cases displayed the
lowest probability of survival, whereas there was no mate-
rial difference between COVID-and UNA cases.

0dds ratios for 30-day survival

When adjusted for age, sex and initial rhythm the ORs for
30-day survival, comparing COVID+vs COVID-, were 0.50
(0.38-0.76) overall, 0.53 (0.31-0.88) for men and 0.44
(0.20-0.88) for women. In the subgroup of patients with
heart failure, MI and cancer, we found no statistically signif-
icant associations, whereas in the subgroup of COVID+
patients with kidney failure, OR for 30-day survival was 0.43
(0.16-0.99), when compared with COVID- cases (figure 3).

Predictors of survival
Regarding predictors of 30-day survival among COVID+,
we note that Cls were generally wide. Lack of ECG
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CcovID-19 status @ COVID—

Sex:
Women vs. Men

Age

Shockable rhythm:
Yes vs No

ECG monitoring:
Yes vs. No

Time to start of CPR:
21min vs. <1min

Location:
Non-monitored ward vs. Monitored ward

Location:
Other ward vs. Monitored ward

Time for CA:
1-6 pm vs. 0-6 am

Time for CA:
7-11 pm vs. 0-6 am

Time for CA:
7-12 am vs. 0-6 am

COVID+ @ Overall

o= 0.78 (0.60 - 1.02)
o 0.76 (0.55 - 1.05)

0.98 (0.97 - 0.99)
0.98 (0.97 - 0.99)

4.21 (3.15-5.67)

4.18 (2.92 - 6.02)

¢4

2.07 (1.50 - 2.85)
2.67 (1.82 - 3.95)

0.82 (0.61 - 1.10)

0.79 (0.55 - 1.13)

0.67 (0.49 - 0.92)
0.81 (0.56 - 1.18)

1.41 (0.85 - 2.34)
1.82 (0.95 - 3.49)

1.16 (0.81 - 1.68)
1.40 (0.90 - 2.19)

0.91 (0.61 - 1.35)
1.39 (0.86 - 2.25)

1.10 (0.77 - 1.59)
1.34 (0.86 - 2.09)

iiii}i{iﬁ#Hﬁﬁnﬁ

Acute MI: 0.80 (0.58 - 1.10)
Yes vs. No 0.77 (0.51 - 1.14)
Previous MI: 0.73 (0.51 - 1.04)
Yes vs. No 0.77 (0.50 - 1.18)
Heart failure: 0.68 (0.50 - 0.91)
Yes vs. No 0.58 (0.40 - 0.83)
Diabetes: 0.78 (0.58 - 1.05)
Yes vs. No 0.64 (0.44 - 0.92)
0.1 0.5 1.0 3.0 9.0 20.0

Odds ratio (95% CI)

Figure 4 OR for 30-day survival. Forest plot with OR for 30-day survival, stratified on the groups, no infection, ongoing
infection and overall, all in different colours. The 95% Cl is shown between the bars. X-axis has a logarithmic scale. CA, cardiac
arrest; CPR, cardiopulmonary resuscitation; MI, myocardial infarction.

monitoring and delayed start of CPR showed point esti-
mates below 1.0, although non-significant. OR for patients
treated in non-monitored wards was 0.26 (95% CI 0.08 to
0.78) as compared with monitored wards (figure 4). No
coexisting condition was associated with survival among
COVID+ cases.

Among COVID-19- cases, the factors that were signifi-
cantly associated with 30-day survival were shockable
rhythm (OR 4.18 (95% CI 2.69 to 6.02)), ECG moni-
toring (2.67 (95% CI 1.82 to 3.95)), heart failure (OR
0.58 (95% CI 0.40 to 0.83)) and diabetes (OR 0.64 (95%
CI 0.44 to 0.92); figure 4).

DISCUSSION
This study elucidates characteristics and outcomes in
patients with COVID-19 who develop IHCA. We show that
the prevalence of COVID-19 among patients suffering
an IHCA increased to approximately one in four cardiac
arrests during the first pandemic wave, and one in five
cardiac arrests during the second wave. In IHCA the
probability of survival to 30 days is halved by the presence
of COVID-19.

Regarding location of CA, we note that the most
common location for COVID +patients was regular wards,
which are not monitored. This is unfortunate since our
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analyses showed that type of ward (monitored vs non-
monitored) was significantly associated with survival,
such that COVID + cases in non-monitored wards
displayed 74% lower probability of survival as compared
with COVID +cases in monitored wards. As compared
with COVID- cases, cardiac arrest in the ER was more
common in COVID +cases. The often rapid deterioration
of cardiopulmonary function in patients with COVID-19
may be one of the explanations for this finding. Fewer
COVID + cases were located in the CCU, which was an
expected finding given that cardiac aetiology was less
common among these patients.

We note that the most common cause of cardiac arrest
in COVID+cases, as well as the most frequent clinical
condition directly preceding the arrest, was respiratory.
A total of 57% of cases displayed hypoxia before cardiac
arrest. This may highlight an opportunity for improving
outcomes; measures to prevent hypoxia and to correct
it immediately may reduce the risk of cardiac arrest in
patients with COVID-19. The high rate of respiratory aeti-
ology was driven by men (online supplemental figures
6-7).

However, the fact that 43% of cases with COVID-19
did not have hypoxia prior to cardiac arrest suggests that
other factors are important as well. Thromboembolism,
MI, arrhythmias, etc may all contribute to the develop-
ment of a cardiac arrest."

A previous study from Wuhan showed that 87.5% of
COVID+ cases with IHCA had a respiratory aetiology and
a study from Southwest Georgia that 53% of the patients
with THCA and COVID-19 had ARDS.”

The survival rates were poor among COVID+patients
with an overall 30-days survival of 21%, compared with
36% among COVID-. The survival rate was, however,
not as low as in the study from Wuhan, in which 3% (151
patients studied) survived, or in the study from New York
with 31 patients or in the study from Southwest Georgia
with 63 patients with none surviving.”” * One reason for
the poor survival could be the small number of patients
found in shockable rhythm (17% vs 25% for COVID+
and COVID-, respectively) since patients with shockable
rhythm have a more favourable outcome. After adjusting
for sex, age and shockable rhythm the 30-day survival was
still significantly worse among patients with an ongoing
infection.

We demonstrate that COVID +women had halved
chance of survival at 30 days, compared with COVID—
women. We find it interesting that COVID +women had
acute MI three times as often as men, despite the fact
that men exhibited shockable rhythm—and were defibril-
lated—twice as often as women.

Strengths and limitations

This study includes all IHCAs in Sweden which were
reported to SRCR. The sample recorded in the SRCR is
unbiased since all hospitals participate in the registry and
all hospitals report data on COVID-19 status. However,
we do not know the severity of the COVID-19 infection,

and we do not know if COVID-19 was the main reason for
admission to hospital. With regard to the classification of
COVID-19 status, we have performed a misclassification
analysis which demonstrated that ORs were not materially
affected by misclassification bias. Missingness was preva-
lent with regards to cause of cardiac arrest, which is due
to the difficulties determining this factor. However, we
find no reason to believe that missingness differs across
COVID-19 status categories, and it should, therefore,
not bias our inferences. Our study only includes ITHCAs
receiving CPR. This leaves out all other patients with
IHCA, for example, with a Do Not Attempt Resuscitation
order.

Our regression models that included only COVID-19
cases should be interpreted with caution due to the
large number of predictors in the model, with relatively
few patients (resulting in wide Cls). Further studies are
warranted, using a larger study population, and a longer
follow-up especially regarding subgroup analyses, neuro-
logical outcomes and the quality of life for these patients.

CONCLUSION

During pandemic peaks, up to one-fourth of all IHCAs
are complicated by COVID-19, and these patients have
halved chance of survival, with women displaying the
worst outcomes.
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