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Aim To study the characteristics and outcome among cardiac arrest cases with COVID-19 and differences between the
pre-pandemic and the pandemic period in out-of-hospital cardiac arrest (OHCA) and in-hospital cardiac arrest
(IHCA).

Method We included all patients reported to the Swedish Registry for Cardiopulmonary Resuscitation from 1 January to 20

and results July 2020. We defined 16 March 2020 as the start of the pandemic. We assessed overall and 30-day mortality using

Cox regression and logistic regression, respectively. We studied 1946 cases of OHCA and 1080 cases of IHCA
during the entire period. During the pandemic, 88 (10.0%) of OHCAs and 72 (16.1%) of IHCAs had ongoing
COVID-19. With regards to OHCA during the pandemic, the odds ratio for 30-day mortality in COVID-19-
positive cases, compared with COVID-19-negative cases, was 3.40 [95% confidence interval (Cl) 1.31-11.64]; the
corresponding hazard ratio was 1.45 (95% Cl 1.13-1.85). Adjusted 30-day survival was 4.7% for patients with
COVID-19, 9.8% for patients without COVID-19, and 7.6% in the pre-pandemic period. With regards to IHCA
during the pandemic, the odds ratio for COVID-19-positive cases, compared with COVID-19-negative cases, was
2.27 (95% Cl 1.27-4.24); the corresponding hazard ratio was 1.48 (95% CI 1.09-2.01). Adjusted 30-day survival
was 23.1% in COVID-19-positive cases, 39.5% in patients without COVID-19, and 36.4% in the pre-pandemic
period.

Conclusion During the pandemic phase, COVID-19 was involved in at least 10% of all OHCAs and 16% of IHCAs, and, among
COVID-19 cases, 30-day mortality was increased 3.4-fold in OHCA and 2.3-fold in IHCA.
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Introduction

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2; the
virus causing COVID-19) has infected 27 219 847 and killed 890 687
individuals worldwide as of 9 September 2020, with infection rates
on the rise in many regions.” The full impact of COVID-19 on the
healthcare system, health behaviours, disease presentation, and ul-
timately individual and public health remains to be unravelled.”

Reports have demonstrated increased risk of out-of-hospital car-
diac arrest (OHCA) during the pandemic. A study from Paris demon-
strated a transient two-fold increase in OHCA incidence, along with
a reduction in survival® The incidence of resuscitation attempts
tripled in New York during the pandemic,4 and a similar increase in
OHCA was reported in northern Italy.5 However, these studies
were only able to reliably identify patients with COVID-19 in a lim-
ited number of patients® or not at all.*®

Although COVID-19 manifests primarily as a severe respiratory in-
fection, numerous studies demonstrate that cardiovascular complica-
tions are common, and pre-existing cardiovascular conditions are
predictors of survival in COVID-19.58

The first cases of COVID-19 in Sweden were reported in early
February 2020. The Swedish Public Health Authority declared com-
munity spread in Sweden on 16 March. As a consequence, updated
guidelines from the European Resuscitation Council (ERC) and the
Swedish Resuscitation Council recommended that bystanders avoid
ventilation and focus their resuscitation attempts on chest compres-
sions only in case of suspected COVID-19.”

The Swedish Registry for Cardiopulmonary Resuscitation (SRCR)
is a nationwide quality registry. The registry started collecting data on
COVID-19 on 1 April 2020. All out-of-hospital and in-hospital car-
diac arrests (OHCAs and IHCAs, respectively) are assessed for
COVID-19. This report is, to the best of our knowledge, the first
detailed report on characteristics and outcomes in COVID-19
patients suffering cardiac arrest. We studied characteristics and out-
come in OHCA and IHCA before and during the pandemic.

Methods

This is an observational registry-based study using data from the SRCR.
Ethics approval for the study has been obtained by the Swedish ethical re-
view authority (#2020-02017). The study complies with the Declaration
of Helsinki.

Study population

We included all cases of OHCA and IHCA registered in the SRCR from 1
January to 20 July 2020. Information on COVID-19 was included in the
registry from 1 April 2020, i.e during the initial phase of the pandemic in
Sweden. The study population was subdivided into a pre-pandemic group
(before 16 March 2020) and a pandemic group (16 March 2020 and later).
From 2 April onwards, we stratified the pandemic group into the follow-
ing three categories: ongoing infection, no infection, or unknown/not
assessed. The group defined as having ongoing infection included cases
with confirmed infection, suspected infection, or recent infection (this
subgroup constituted 5% of cases for OHCA and 11% of cases for
IHCA). Thus, during the pandemic period, cases enrolled between 16
March and 1 April were eligible for analyses comparing the pandemic and

pre-pandemic period, but not for analyses requiring information on
COVID-19 status.

Swedish Registry for Cardiopulmonary
Resuscitation (SRCR)

The SRCR is a national quality registry that has monitored the manage-
ment and outcomes in cardiac arrest in Sweden since 1990. Registration
is designed to comply with the Utstein style of reporting for all variables
and outcomes.'® This registry has been described in detail elsewhere.!""?
Each report includes a detailed description of characteristics, circumstan-
ces, time delays, immediate intervention, and subsequent management.

The data are collected from patient medical records and transmitted
electronically to the registry. The criteria for inclusion are unresponsive
cases in whom cardiopulmonary resuscitation (CPR) and/or defibrillation
is performed. IHCA is defined as cases occurring within the hospital per-
imeter. OHCA is defined as all cases occurring beyond the hospital per-
imeter. All cases are registered in two steps, with the initial registration
taking place immediately after the event and the second registration com-
pleted during or after in-hospital care. This allows for information from
the first registration to be reassessed before the case is submitted to the
registry.

Vital status data were obtained from the Swedish Population Registry.

Statistical analyses

Baseline characteristics are reported using appropriate measures of cen-
tral tendency and dispersion. Standardized mean differences were used
for selected comparisons.

Overall mortality

We calculated overall mortality using the Cox proportional hazards
model. In order to avoid excess ties, we used hours since collapse as the
time scale. Ties were handled using Efron’s approximation. The assump-
tion of proportional hazards was fulfilled. Adjustment was made for age,
sex, and initial rhythm (shockable vs. non-shockable). Age was expanded
into a restricted cubic spline with five knots in order to capture non-
linear associations in age.

Thirty-day mortality and ROSC

We calculated odds ratios for 30-day mortality despite the fact that not
all patients had been observed for 30-days post-cardiac arrest (5.3% of
OHCA cases and 1.8% of IHCA cases had not been observed for 30 days
at the end of follow-up on 20 July 2020). Odds ratios were derived using
logistic regression with the same covariate adjustment as for the Cox
model. We also used logistic regression to calculate odds ratios for
ROSC (return of spontaneous circulation), adjusting for age, sex, and ini-
tial rhythm.

Adjusted survival rates
In order to obtain adjusted absolute risk estimates, we computed the
probability of survival using the equation from the logistic regression.

Survival distributions
The Kaplan—Meier estimator was used to delineate survival curves, and
the log-rank test was used to test for differences.

Cerebral performance category (CPC) score
The CPC score was assessed at discharge and ranged from 1to 5 (1 =no
sequelae; 2 = mild sequelae; 3 = severe sequelae; 4 = vegetative state; 5 =
brain death).
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Sensitivity analysis for misclassification of
COVID-19 status

We performed a sensitivity analysis in order to address whether mis-
classification of COVID-19 status may affect our conclusion. We used
the method described by Chu et al.">" to calculate odds ratios for 30-
day survival in COVID-19-positive patients, compared with COVID-19-
negative patients. We assume non-differential misclassification of the ex-
posure, COVID-19, with probability density functions for sensitivity and
specificity among positive and negative cases equal to uniform distribu-
tions with a minimum of 0.7 and a maximum of 0.95 for sensitivity, and a
minimum of 0.9 and a maximum of 0.99 for specificity; confidence inter-
vals (Cls) were bootstrapped using 50 000 replicates.

Relative importance and interactions

For patients with IHCA, we had sufficient clinical data to justify calculating
the relative importance of various clinical features. Relative importance is
defined as each variable’s contribution to the model’s predictive perform-
ance and is thus an indirect measure of clinical relevance. Relative import-
ance was computed using random forest with conditional variable
importance, as proposed by Strobl et al.'® The predictors included were
COVID-19 status, age, sex, location of cardiac arrest, time from arrest to
alert, time from arrest to CPR, previous acute myocardial infarction (Ml),
ongoing MI, previous stroke, ongoing stroke, previous cancer, previous
diabetes, ECG monitoring, previous heart failure, witnessed status, initial
rhythm, defibrillation, need for adrenaline, intubation, ventilation, antiar-
rhythmic drugs, mechanical CPR, active temperature control, angiog-
raphy, county, clock time, and cause of cardiac arrest. Finally, in order to
assess whether COVID-19 status interacted with any clinical characteris-
tic, we used gradient boosting to obtain partial dependence plots of such
interactions.

Statistical analyses were done in R version 4.0.2 and Python version
3.85.

Results

A total of 1946 patients with OHCA and 1080 patients with IHCA
were included during the period. Overall mean age for OHCA was
70.2 years and for IHCA 68.9 years. The proportion of women was
33.8% for OHCA and 37.3% for IHCA. A total of 1746 patients
(89.7%) died in OHCA and 680 (63.0%) in IHCA. The proportion
presenting with shockable rhythm was 20.4% for OHCA and 25.9%
for IHCA.

Prevalence of COVID-19 in cardiac arrest
The prevalence of COVID-19 in OHCA during the pandemic was
20.9% (88 out of 422) among cases with available information and
10.0% overall, i.e. including patients with information on COVID-19
unknown or not available (88 out of 877). Corresponding figures for
IHCA were 20.2% (72 out of 357) and 16.1% (72 out of 446),
respectively.

Characteristics of OHCA cases

With regards to OHCA, 930 cases were reported before the pan-
demic and 1016 cases during the pandemic, of which 422 had data on
COVID-19 status (Table 1). COVID-19 cases were ~4 years younger
than cases without the infection. Overall age during the pandemic
was 69.6 years, as compared with 70.8 years before the pandemic.
Females represented 33.3% of COVID-19-positive cases, 28.4% of

COVID-19-negative cases, and 33.6% of cases with unknown
COVID-19 status. COVID-19-positive cases suffered cardiac arrest
at home in 87.5% of cases, as compared with 76.9% among COVID-
19-negative cases.

Shockable rhythms (ventricular fibrillation, pulseless ventricular
tachycardia) were equally common during the two periods.
However, COVID-19-positive cases displayed shockable rhythm in
7.5% of cases, as compared with 22.8% among cases without
COVID-19.

Bystander-witnessed arrests were more common during the pan-
demic (94.0% vs. 85.8%), but there was no association with COVID-
19 status. Bystander defibrillation increased from 22.0% (before the
pandemic) to 32.4% during the pandemic. No patient with COVID-
19 received bystander defibrillation. Bystanders provided
compression-only CPR more frequently during the pandemic period
(74.8% vs. 66.2%), leading to a reduction in cases receiving both com-
pressions and ventilation (23.2% vs. 33.3%). Defibrillation at any time
was less common in COVID-19 cases (21.3% vs. 33.6%), whereas
adrenaline was more commonly used (85.5% vs. 80.3%).

ROSC (return of spontaneous circulation) was slightly less com-
mon during the pandemic (30.3% vs. 33.4%). COVID-19-positive
cases exhibited ROSC in 25.9% of cases, as compared with 32.3%
among cases without COVID-19. The emergency medical services
(EMS) terminated treatment before hospital arrival in 42.5% of
COVID-19-positive cases, as compared with 36.0% in cases without
COVID-19.

The rate of cases discharged alive decreased from 38.9% to 33.0%
from the pre-pandemic to pandemic period. As of 20 July 2020, no
patient with COVID-19 has been discharged alive, with only four
patients (4.5%) surviving 30 days.

Characteristics of IHCA cases

A total of 532 IHCA patients were registered in the pre-pandemic
period and 548 patients during the pandemic, of which 357 had data
on COVID-19 status (Table 2). Mean age in the pre-pandemic period
was 70.1 years, as compared with 67.8 years during the pandemic.
Female sex was less common during the pandemic (36.1% vs. 38.6%).
Cardiac arrest in the emergency room (ER) was more common dur-
ing the pandemic (16.2% vs. 10.2%); COVID-19-positive cases experi-
enced cardiac arrest in the ER in 20.8% of cases.

IHCA due to Ml decreased from 33.9% in the pre-pandemic period
to 23.9% during the pandemic. Previous heart failure, Ml, and stroke
were less common in COVID-19 cases, whereas diabetes was more
common in COVID-19 cases (40.7% vs. 26.9%). Witnessed arrests
were less common in COVID-19 cases (76.4% vs. 83.7%), as was in-
hospital ECG monitoring (50.7% vs. 62.8%), shockable rhythm
(18.5% vs. 26.4%), and defibrillations (22.4% vs. 31.5%).

ROSC emerged in 30.6% of COVID-19 cases, as compared with
52.6% in patient without COVID-19, and 44.9% among cases without
data on COVID-19. A total of 54 (75.0%) COVID-19 cases died dur-
ing follow-up, as compared with 169 (59.3%) of remaining patients.

Survival in OHCA

Figure 1A shows survival curves for OHCA. COVID-19-positive
patients displayed the most pronounced drop in survival (long rank
P-value = 0.03), such that 83.4% had died within 24 h. The predicted
30-day survival probability (Figure 1B) was 4.7% for patients with
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Figure | Outcomes after out-of-hospital cardiac arrest in relation to COVID-19 status and period. (A) Kaplan—Meier plot for all groups. (B)
Adjusted (predicted) 30-day survival for all groups. Survival in relation to COVID-19 status during the pandemic is shown in (C), (E), and (G). Survival
in relation to COVID-19 status during the pandemic, as compared with the pre-pandemic period, is shown in (D), (F), and (H).



Swedish Registry for Cardiopulmonary Resuscitation

1103

COVID-19, as compared with 9.8% for patients without COVID-19.
Overall survival during the pandemic was 8.8%, as compared with
7.6% during the pre-pandemic period.

During the pandemic, the hazard ratio for death in COVID-19-
positive patients, compared with COVID-19-negative patients, was
145 (95% Cl 1.13-1.85) overall, 1.80 (95% Cl 1.34-2.43) for men,
and 0.99 (95% Cl 0.64-1.53) for women (Figure 1C). As compared
with the pre-pandemic cases, the hazard ratio for death for patients
with COVID-19 was 1.41 (95% Cl 1.12-1.77) overall, 1.65 (95% ClI
1.25-2.18) for men, and 1.09 (95% CI 0.73-1.62) for women, as pre-
sented in Figure 1D.

Odds ratios for 30-day mortality among COVID-19-positive
patients, as compared with COVID-19-negative patients during the
pandemic, were 340 (95% Cl 1.31-11.64) overall, 5.75 (95% ClI
1.65-36.44) for men, and 1.15 (95% CI 0.26-8.12) for women
(Figure 1E). When comparing COVID-19-positive cases with pre-
pandemic cases, odds ratios for 30-day survival were 2.86 (95% ClI
1.14-9.61) overall, 4.48 (95% Cl 1.33-27.96) for men, and 1.30 (95%
C10.35-8.52) for women (Figure 1F).

Odds ratios for ROSC did not differ for any comparison (Figure 1G
and H); refer to Figure 1 for additional details.

Survival in IHCA

COVID-19-positive patients had the most unfavourable survival
curve (Figure 2A), such that 60.5% had died within 24 h (long rank P-
value = 0.04). In terms of adjusted probability of 30-day survival
(Figure 2B), the lowest probability was noted for COVID-19 patients
(23.1%), whereas patients without COVID-19 during the pandemic
had a slightly greater survival rate (39.5%) than cases during the pre-
pandemic period (36.4%).

The hazard ratio for death in COVID-19-positive patients, com-
pared with patients without COVID-19 during the pandemic, was
1.48 (95% Cl 1.09-2.01) overall, 1.20 (95% CI 0.81-1.77) in men, and
2.47 (95% Cl11.47—4.15) in women (Figure 2C). Corresponding hazard
ratios for COVID-19-positive patients, as compared with pre-
pandemic patients, were 1.43 (95% CI 1.07-1.92), 1.10 (95% Cl 0.76—
1.59), and 2.63 (95% Cl 1.64-4.22), respectively (Figure 2D).

Odds ratios for 30-day mortality in COVID-19-positive patients,
compared with COVID-19-negative patients, during the pandemic,
were 2.27 (95% Cl 1.27-4.24) overall, 1.63 (95% Cl 0.84 —3.28) for
men, and 7.63 (1.97-50.93) for women (Figure 2E). Corresponding
odds ratios for 30-day mortality in COVID-19-positive patients, as
compared with pre-pandemic cases, were 2.34 (95% Cl 1.33-4.29)
overall, 1.50 (95% CI 0.79-2.98) for men, and 9.15 (95% Cl 2.52—
59.06) for women (Figure 2F).

The odds ratio for ROSC was 0.40 (95% Cl 0.23-0.70) in patients
with COVID-19, as compared with patients without COVID-19 dur-
ing the pandemic (Figure 2G). As compared with pre-pandemic cases,
the odds ratio for ROSC in COVID-19-positive cases was 0.49 (95%
C10.28-0.82); refer to Figure 2 for additional details.

Time delays in OHCA and IHCA

With regards to OHCA, there were no significant difference in time
to EMS arrival, time to CPR, or time to defibrillation (Supplementary
material online, Figure STA-C). Similarly, there were no differences in
time to alert, time to CPR, or time to defibrillation in IHCA
(Supplementary material online, Figure S1D—F).

CPC score at discharge

All OHCA patients with CPC data at discharge during the pandemic
had CPC category 1 (no sequelae), as compared with 86% during the
pre-pandemic period (P = 0.502). CPC category 1 was also more
common in IHCA (P = 0.084); refer to Figure 3 for details.

Sensitivity analyses

With regards to misclassification of IHCA cases, the crude odds ratio
for 30-day mortality for COVID-19-positive vs. COVID-19-negative
cases was 2.15 (95% CI 1.20-3.85). Accounting for misclassification
bias yielded an odds ratio of 3.13 (95% Cl 1.56-6.91). Corresponding
figures for OHCA were 3.10 (95% Cl 1.08-8.89) and 5.35 (95% ClI
1.62-19.32).

Relative importance and interactions

Out of the 27 predictors included to study relative importance,
COVID-19 status was the sixth most important predictor of survival.
Need for adrenaline, intubation, location of cardiac arrest, age, and
initial rhythm had greater importance than COVID-19 status. We
found no interactions between COVID-19 status and other clinical
characteristics.

As an ancillary analysis, we assessed the same calendar period
(January—uly) for each year during 2010-2020 in order to assess
whether there are periodic variations in survival. Such periodicity
may suggest that there are always monthly differences in survival that
may bias our comparison of the pre-pandemic and pandemic period.
We noted monthly variations in absolute numbers, but these were
not statistically significant (Supplementary material online, Figure $2).

Discussion

This is, to the best of our knowledge, the most detailed report on
characteristics and outcome in COVID-19 patients suffering cardiac
arrest within and beyond the hospital perimeter. We report a num-
ber of unexpected findings, many of which highlight the severity of
COVID-19 and the potential shift in the epidemiology of cardiac ar-
rest brought by this pandemic. As of writing this report, no patient
with COVID-19 has been discharged alive after suffering an OHCA;
as a comparator, 36% of cases without COVID-19 who were hospi-
talized have been discharged alive.

Our results are of relevance to all healthcare systems handling
patients with COVID-19. Cardiac arrest is the ultimate complication
of COVID-19, with thousands of cases occurring every day globally.
The pandemic is still raging, although with large regional variations.
Several countries are now (October) reporting that the number of
new cases is rising again, most notably in Europe. Furthermore, the
CDC (US Center for Disease Control) predicts that the number of
deaths in the USA will double during the winter. It is imperative that
policy makers, healthcare professionals, and citizens plan and prepare
for the challenges ahead.

With regards to OHCA, there are several noteworthy findings,
such as a 2.7-fold increase in the proportion of arrests due to respira-
tory insufficiency, and a 8.6% increase in compression-only CPR. We
also report that only 7.5% of patients with COVID-19 presented
with shockable rhythm, as compared with 22.8% among patients
without COVID-19. COVID-19 was associated with a 3.4-fold


https://academic.oup.com/eurheartj/article-lookup/doi/10.1093/eurheartj/ehaa1067#supplementary-data
https://academic.oup.com/eurheartj/article-lookup/doi/10.1093/eurheartj/ehaa1067#supplementary-data
https://academic.oup.com/eurheartj/article-lookup/doi/10.1093/eurheartj/ehaa1067#supplementary-data
https://academic.oup.com/eurheartj/article-lookup/doi/10.1093/eurheartj/ehaa1067#supplementary-data
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Figure 2 Outcomes after in-hospital cardiac arrest in relation to COVID-19 status and period. (A) Kaplan—Meier plot for all groups. (B) Adjusted
(predicted) 30-day survival for all groups. Survival in relation to COVID-19 status during the pandemic is shown in (C), (E), and (G). Survival in relation
to COVID-19 status during the pandemic, as compared with the pre-pandemic period, is shown in (D), (F), and (H).
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Figure 3 Cerebral performance category (CPC) in patients with OHCA (A) and IHCA (B) in relation to period and COVID-19 status.

increased risk of 30-day mortality in OHCA and a 2.3-fold increased
risk of 30-day mortality in IHCA. Our study clearly shows that cardiac
arrest and COVID-19 is a very lethal combination, thus warranting in-
tensive monitoring and measures to prevent the development of car-
diac arrest.

With regards to OHCA, we observe some indications of
increased survival among COVID-19-negative patients, as com-
pared with pre-pandemic cases (Figure 1B), although corresponding
odds ratios and hazard ratios were not statistically significant. If
there is an actual increase in survival during the pandemic, it may
be explained, at least partly, by the 8.2% (overall) increase in
bystander-witnessed arrests and the 47% increase in bystander
defibrillations noted here.

It is difficult to disentangle how various societal effects of the pan-
demic has influenced survival in OHCA. Swedish authorities did not
implement a lockdown to mitigate the pandemic. However, as in
other countries struck by the pandemic, a substantial proportion of
the Swedish population have increased the time spent at home work-
ing, studying, vacationing, etc. This could explain the increase in the
proportion of cardiac arrests occurring at home, as well as the in-
crease in the rate of witnessed arrests (in households with more than
one member) and, subsequently, the increase in bystander
defibrillations.

The fact that compression-only CPR has increased may be disad-
vantageous for patients with COVID-19, given that they frequently

suffer respiratory insufficiency, and may therefore benefit from early
indicated that
compression-only CPR delivered by bystanders may be as effective

ventilation. Although previous studies have
as compressions and ventilation combined, this may not apply to
cases with COVID-19 since they primarily suffer from respiratory
failure."®

With regards to IHCA, mean age at cardiac arrest declined by 4
years and ongoing acute Ml dropped by 29% during the pandemic.
Similar findings were recently reported by the Swedish Coronary
Angiography and Angioplasty Registry, which reported a 20% decline
in angiography for acute MI during the pandemic.'”” We observe a
2.3-fold increased risk of 30-day mortality overall, compared with the
pre-pandemic period, which was driven by a 9-fold increased risk
among women. Interestingly, COVID-19-positive patients were less
frequently ECG monitored and they had fewer witnessed arrest.
Given the poor outcomes and high risk of cardiac arrest, we believe
that patients with COVID-19 should be provided with monitoring of
ECG and oxygen saturation, which would allow for prompt recogni-
tion of ventricular arrhythmias and oxygen desaturation.'®

Because reporting to the registry lags behind (due to administra-
tive reasons), we are not yet able to perform incidence analyses.
However, we report that COVID-19 cases represented 10.0% of all
OHCA:s and 16.1% of all IHCAs during the studied period. Provided
that other causes of cardiac arrest have remained stable during the
pandemic, it is likely that the overall incidence has increased in
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Sweden. Such an increase was reported from New York,4 Par“is,3 and
northern ltaly>. However, we find it unlikely that we will observe a
three-fold increase, or even a two-fold increase. The difference may
be due to different policies and timing for lockdown, changes in be-
haviour, health system-related differences, and differences in the
population burden of comorbidities and other risk factors for cardiac
arrest.

Limitations

Stockholm county has not yet reported data regarding OHCA due
to ongoing implementation of new [T systems. This has reduced the
number of COVID-19 patients in the current study. Stockholm
county has been hit hard by the pandemic, presumably because it is
the largest and most densely populated county in Sweden. We do
not, however, find any reason to believe this has biased our results.
Moreover, we did not have data regarding basis for the diagnosis of
COVID-19, which may result in some misclassification of cases. This
is of particular concern for OHCA cases. However, we did perform
sensitivity analyses to check the reliability of the classification and
confirmed that the results were robust. With regards to the aetiology
of OHCA, which was introduced in the SRCR in December 2019, we
believe that the increase in the prevalence of asphyxia during the pan-
demic (3.9% before the pandemic vs. 10.5% during the pandemic) is
likely to reflect misclassifications. We have not yet provided clinicians
who report to the SRCR with a definition of recent COVID-19 infec-
tion and included these patients in the COVID-19-positive group in
this study. This should not, however, have had any material effect on
our results since this group represented only 5% of cases for OHCA
and 11% of cases for IHCA.

To conclude, during the pandemic period, COVID-19 has caused a
shift in the epidemiology of cardiac arrest in Sweden. The vast major-
ity of parameters studied here—from key patient characteristics, to
multiple outcome measures—display a shift during the pandemic,
and extremely poor outcomes among patients with COVID-19. This
is highlighted by the fact that as of 20 July no patient with COVID-19
has been discharged alive after OHCA.
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Supplementary material is available at European Heart Journal online.
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