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Timely and effective chest compressions are one of the 
few therapies with clear benefit in cardiac arrest [1]. 
Mechanical cardiopulmonary resuscitation (mCPR) 
devices have been developed to provide continuous 
high-quality CPR and help avoid interruption, compres-
sor fatigue, and variations in compression depth, all of 
which have been associated poor outcomes [2]. mCPR 
has largely been investigated in the out of hospital setting 
with uneven results [3, 4]. In September 2020, the Ameri-
can Heart Association recommended that hospitals con-
sider using mCPR for IHCA during the COVID-19 pan-
demic to limit healthcare worker exposure to aerosolized 
virus while providing CPR [5].

Whether the use of mCPR for in-hospital cardiac arrest 
(IHCA) resuscitation changed in response to COVID-
19 has not been explored. We aimed to assess trends in 
the use of mCPR in relation to the COVID-19 pandemic 
using the American Heart Association’s (AHA) Get With 
The Guidelines Database (GWTG).

The GWTG database is a prospective, multicenter reg-
istry of IHCA in the USA. Hospitals participating in the 
registry submit clinical information regarding the medi-
cal history, hospital care, and outcomes of consecutive 
patients hospitalized for cardiac arrest using an online, 
interactive case report form and Patient Management 
Tool™ (IQVIA, Parsippany, New Jersey). QVIA serves as 
the data collection (through their Patient Management 
Tool—PMT™) and coordination center for the Ameri-
can Heart Association/American Stroke Association Get 
With The Guidelines® programs. All participating insti-
tutions were required to comply with local regulatory 
and privacy guidelines and, if required, to secure insti-
tutional review board approval. Because data were used 
primarily at the local site for quality improvement, sites 
were granted a waiver of informed consent under the 
common rule. A designation of non-human research was 
granted by our IRB (Lahey Hospital IRB 20223144).

We included cases between January 2019 and Decem-
ber 2021 to capture the peri-COVID-19 pandemic 
period. The GWTG-R data collection form includes 
a variable to identify the application of mCPR device 
during resuscitation efforts. The mCPR device field is 
optional in the case report form, and patients without 
“yes” selected were assumed to have received manual 
CPR.

An analysis was performed to look at rates of mCPR 
per month during the study period. To assess changes 
in mCPR use, we performed logistic regression analysis. 
Use of mCPR was the dependent variable, and time in 
6-month epochs was the primary exposure. The period 
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of January–June 2019 was selected as the reference 
period as the pandemic largely began March 2020 in 
the USA. Two specific time periods of focus were Janu-
ary 2020–June 2020 and June 2021–January 2021 since 
the AHA interim guidance statement was released Sep-
tember 2020.

In a secondary analysis, we assessed the number of 
institutions that had at least a 5% and 15% increase 
in mCPR use over the study period. We also assessed 
hospitals that did not use any mCPR in 2019 but used 
mCPR in at least 5% of IHCA cases in 2021. In total, 
124,426 patients from 433 institutions were included 
between 2019 and 2021, of whom 5017 (4%) received 

mCPR. In total, 8512 (6.8%) patients had a COVID-
19 diagnosis during their hospitalization—502 (10%) 
in the mCPR group and 8010 (6.4%) with manual CPR 
only (p < 0.001). In total, 302 of 433 (69.7%) sites did not 
use any mechanical CPR over the duration of the study 
period.

The use of mechanical CPR increased from 2.4% 
of IHCA in January 2019 to 6.0% in December 2021 
(p < 0.001; Fig.  1a). The use of mCPR increased dur-
ing each 6-month period that was examined (Fig.  1b). 
Twenty-eight hospitals (6.5%) had at least a 15% increase 
in use of mCPR cases from their pre-pandemic baseline. 

A:
Time period Rate of Mechanical CPR 

usage 
Odds Ratio (95% CI) P value

First half 2019 2.43% Ref Ref
Second half 2019 2.89% 1.195 (1.053-1.356) 0.0058

First half 2020 3.31% 1.374 (1.217-1.551) <.0001
Second half 2020 4.83% 2.040 (1.825-2.280) <.0001

First half 2021 5.08% 2.151 (1.926-2.402) <.0001
Second half 2021 5.10% 2.162 (1.938-2.413) <.0001
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Fig. 1 a Table demonstrating the rate of change of mCPR in 6-month epochs over the study period. b Rate of mCPR per month over the study 
period
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Twenty-seven (6.2%) institutions increased from zero 
mCPR use in 2019 to at least 5% use in 2021.

We utilized one of the largest IHCA databases, includ-
ing over 124,000 patients from 433 institutions. During 
the study period (January 2019–December 2021), there 
was an increase in mCPR use from 2.4 to 6.0% during 
IHCAs, with many institutions using mCPR for the first 
time. Our findings highlight a substantial increase in 
mCPR use during the pandemic, including some institu-
tions likely adopting mCPR during the study period. This 
rapid adoption of mCPR may have been related to the 
American Heart Association’s recommendations to uti-
lize mechanical CPR in order to protect healthcare staff 
[1].

As an emergency measure during the pandemic, the 
AHA made a recommendation for mCPR to protect staff 
and address staffing limitations. While trials have not 
demonstrated a clear benefit of mCPR to manual CPR in 
the out of hospital setting, there is little evidence regard-
ing the use of mCPR for IHCA [3, 4]. Should hospitals 
consider implementing mCPR we advocate for ongoing 
assessment of CPR quality and outcomes. Further data 
are needed to support the use of mCPR for IHCA.

Acknowledgements
None.
Get With The  Guidelines®—Resuscitation Adult Research Task Force members: 
Anne Grossestreuer PhD; Ari Moskowitz MD MPH; Joseph Ornato MD FACP FACC 
FACEP; Matthew Churpek MD MPH PhD; Monique Anderson Starks MD MHS; 
Paul Chan MD MSc; Saket Girotra MD SM; Sarah Perman MD MSCE.

Author contributions
YL, CC performed statistical analyses of this manuscript. CC, JDS, EK, TT, CH, and 
AM prepared this manuscript. AM supervised this study.

Funding
E.Y.K. receives salary and research support for unrelated work in cardiac arrest 
from the American Heart Association. In disclosures unrelated to this work, E.Y.K. 
receives unrelated research funding on pulmonary disease from 10 × Genomics, 
Bayer AG, Roche Pharma Research and Early Development, and the American 
Lung Association. E.Y.K. has an unrelated financial interest in Novartis AG. A.M. 
receives funding from the NHLBI (R33HL162980). J.S. is supported by NIH/NHLBI 
Grant T32HL007633-36.

Availability of data and materials
The datasets used and/or analyzed during the current study are available from 
the American Heart Association.

Declarations

Ethics approval and consent to participate
The study was conducted in accordance with the Declaration of Helsinki and 
national and institutional standards. The study was approved by the Ethics Com-
mittee at Lahey Hospital and Medical Center (#20223144).

Consent for publication
Not applicable.

Competing interests
Not applicable.

Received: 1 February 2024   Accepted: 19 February 2024

References
 1. Olasveengen TM, Mancini ME, Perkins GD, Avis S, Brooks S, Castrén M, et al. 

Adult basic life support: international consensus on cardiopulmonary 
resuscitation and emergency cardiovascular care science with treatment 
recommendations. Resuscitation. 2020;156:A35-79.

 2. Poole K, Couper K, Smyth MA, Yeung J, Perkins GD. Mechanical CPR: Who? 
When? How? Crit Care. 2018;22:140.

 3. Rubertsson S, Lindgren E, Smekal D, Östlund O, Silfverstolpe J, Lichtveld 
RA, et al. Mechanical chest compressions and simultaneous defibrillation 
vs conventional cardiopulmonary resuscitation in out-of-hospital cardiac 
arrest: the LINC randomized trial. JAMA. 2014;311:53–61.

 4. Perkins GD, Lall R, Quinn T, Deakin CD, Cooke MW, Horton J, et al. Mechani-
cal versus manual chest compression for out-of-hospital cardiac arrest 
(PARAMEDIC): a pragmatic, cluster randomised controlled trial. Lancet. 
2015;385:947–55.

 5. Edelson DP, Sasson C, Chan PS, Atkins DL, Aziz K, Becker LB, et al. Interim 
guidance for basic and advanced life support in adults, children, and 
neonates with suspected or confirmed COVID-19: from the emergency 
cardiovascular care committee and get with the guidelines-resuscitation 
adult and pediatric task forces of the American Heart Association. Circula-
tion. 2020;141:e933–43.

 6. Marti J, Hulme C, Ferreira Z, Nikolova S, Lall R, Kaye C, et al. The cost-effec-
tiveness of a mechanical compression device in out-of-hospital cardiac 
arrest. Resuscitation. 2017;117:1–7.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	The use of mechanical CPR for IHCA during the COVID-19 pandemic as compared to the pre-pandemic period
	Acknowledgements
	References


