Manual versus mechanical cardiopulmonary resuscitation complications
OU S after successful resuscitation for out-of-hospital cardiac arrest
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Introduction Results
Figure 1: Stratification of Study Population
« QOver 300,000 people in the United States annually suffer from an out of « 808 cardiac arrest records admitted after OHCA
hospital cardiac arrest (OHCA); 90% of cases are fatal.’ « 235 patients (132 manual CPR, 103 mechanical CPR) meeting the inclusion criteria (Figure 1). § Post-OHCA paﬁzeg::;io,filed to admission
 EMS-treated OHCA approximately has a 30% rate of Return of « Demographics between groups were similar in age, gender, or BMI (Table 1). :§. o
Spontaneous Circulation (ROSC), but not all survive to hospital « No difference in the rate of Chest CT imaging by CPR method (Table 1). s
admission or discharge.? * No differences identified in survival to hospital discharge (Table 1). | Transferred from out of hospital system
 Quality cardiopulmonary resuscitation (CPR) provides vital organ « Any CPR associated injury was identified in 23.0% patients with more injuries in the manual CPR group (Table 2). < — il
. . . .. . . . i ) ) 4 Admitted OHCA patients
reperfusion until cardiac activity can be restored. « Manual CPR was associated with an increased rate of rib(s), sternum, or thoracic spine fracture (Table 2). 3 to Beaumont Health
» Mechanical CPR is increasingly being used for field OHCA care. It is - No difference identified in days regarding median hospital LOS and ICU LOS, and ventilator time between groups N=rod
most often performed by the Lund University Cardiopulmonary Assist (Table 3). No BN e
System (LUCAS) device, a piston chest compressor which incorporates « Out of patients who survived discharge, those who received mechanical CPR were associated with longer median § Undocumented CPR method
a mechanism for active chest recaoil. hospital LOS and ICU LOS (Table 4). 2 | N=123
 Benefits of mechanical CPR:  There was a non-significant increased ventilator time (Table 4). NO chast o sbePmempeivic imaging
« Uninterrupted chest compressions at a more consistent rate.? e nliarts that mest inckieion
* Allows CPR to be performed while moving patients. Table 1: Demographics, CT scans received, Discharged alive and CPR Method of All Patients . Ne2ss
* Frees healthcare personnel’s hands to focus on other aspects -
(N=132) (N=103) (N=235) Manual CPR Mechanical CPR
67 (52, 76) 62 (52, 76) 66 (54, 76)
Aims and Obijectives F: 59 (44.7%) F: 46 (44.7%) F: 105 (44.7%) -
| | | | | Gender (%) M: 73 (55.3%) M: 57 (55.3%) M: 130 (55.3%) 1.00 Conclusions
« Our primary objective of this study is to compare frequency of injury
between patients who receive manual or mechanical CPR in a large 29.5(23.9, 36.4) 28.3 (23.0, 32.8) 28.7(23.3, 35.6) e * We identified a higher rate of injury with manual CPR
suburban EMS system. Chest CT, n (%) 105 (79.5%) 86 (83.5%) 191 (81.3%) 0.44 compared to mechanical CPR.

« We did not identify any association between CPR method and
ICU LOS, ventilator time, and hospital outcomes overall.

Table 2: CPR-associated Injuries and CPR Method of All Patients ) F grther wo_rk 'S needeq to ASSESS |mpac_:t O.f CPR method and
injuries typically associated with resuscitation.

Manual CPR Mechanical CPR Total
Methods (N=132) (N=103) (N=235) References

Any Injury, n (%) 38 (28.8%) 16 (15.5%) 54 (23.0%) 0.02 1 Salcido DD. Steoh AM. Condle JP. Cal CW. M g
. Salcido DD, Stephenson AM, Condle JP, Callaway CW, Menegazzi JJ.
Visceral Injury 1(0.8%) 0 (0.0%) 1(0.4%) 1.00 Incidence of Re-arrest after Return of Spontaneous Circulation in Out-of-

« Our secondary objective is to compare hospital outcomes including length Discharged Alive, n (%) 39 (29.5%) 29 (28.2%) 68 (28.9%) 0.80
of stay (LOS) and survival between these two CPR methods.

* Retrospective observational study admitted to 3 Beaumont hospitals
(Farmington Hills, Royal Oak, and Troy).

o o o . . .
. Target population: Adult patients resuscitated from OHCA during 4 (3.0%) 0 (0.0%) 4 (1.7%) 0.13 Hospital Cardiac Arrest. Prehospital Emerg .Care pff J Natl Assoc EMS
Physicians Natl Assoc State EMS Dir. 2010;14(4):418.
calendar years 2017-2021. | Fracture of rib(s), sternum and [ (27.3%) 15 (14.6%) 51 (21.7%) 0.02 doi:10.3109/10903127.2010.497902
» Patients will be 'nClUd_ed if f[he_y received EMS CPR and were thoracic spine, n (%) = e P ' 2. Fox J, Fiechter R, Gerstl P, et al. Mechanical versus manual chest
transported to a hospital within our health system and admitted to one of compression CPR under ground ambulance transport conditions. Acute

three study hospitals. _ _ _ Card Care. 2013;15(1):1-6. doi:10.3109/17482941.2012.735675
« We exclude patients transported from an out of system hospital. Table 3: Length of Stay & Ventilator Duration of All Patients 3. Wang PL, Brooks SC. Mechanical versus manual chest compressions for

- Patients can be identified using the Cardiac Arrest to Enhance Survival cardiac arrest. Cochrane Database Syst Rev. 2018;2018(8):CD007260.
(CARES) database.45 z\lll\la_qt;azl)CPR z\lll\le_cilgr)ucal CPR '(rl\?iglzss) P-value doi:10.1002/14651858.CD007260.pub4 | |
- EPIC® database for all patients will be queried for determining length of 4. McNally B., Ffibga?d,ix:e;?::svﬁ :gt iz{.r ﬁgt-é):\-:a%igtglu?v?\ga(% AArFrleESé )

. . . . . S I
stay in the hospital or intensive care unit (ICU), and whether a truncal urveillance

. Hospital LOS (days) 5.5(2.1,10.4) 5.4 (2.6, 13.7) 54 (2.2,11.9) 0.27 United States, October 1, 2005--December 31, 2010. Accessed February
(chest/abdomen/pelvic) computed tomography (CT) was performed. 28, 2024. https://www.cdc.gov/mmwr/preview/mmwrhtml/ss6008a1.htm
* Identified injuries noted from ICD-10 codes and radiology report ICU LOS (days) 4.1 (1.7, 7.3) 4.2 (2.7, 9.8) 4.2 (2.0, 9.0) 0.55 5. 2021 CARES Annual Report. Accessed June 7, 2022.
narratives. https://mycares.net/sitepages/uploads/2022/2021 flipbook/index.html?page
o Statistical methods: Ventilator Duration (dayS) 3.7 (1 D, 59) 3.6 (1 A, 84) 3.6 (1 A, 67) 0.45 =22

« Chi square tests were utilized to compare categorical variables
by CPR method. Table 4: Length of Stay & Ventilator Duration of Patients who Survived Acknowledgements

« T-tests were used to compare continuous variables between " | CPR Mech | CPR Total | would like to thank all those who contributed to this research
* Nonparametric alternatives were utilized when relevant (N=39) (N=29) (N=68) and Dr. Robert Swor, who all had pivotal roles in compiling the

conditions were not met. Hospital LOS (days) 11.0 (7.7, 18.2) 15.7 (12.2, 31.7) 13.8 (9.0, 22.4) 0.01 data, interpreting the results, and more. We all are also thankful
« All tests were two-sided with an alpha of 0.05. for Lihua (Shirley) Qiu for helping us obtain the initial data set.

* Analysis was completed using SAS v9. ICU LOS (days) 5.9 (3.9, 9.9) 10.1 (5.1, 14.6) 7.3 (4.1,11.3) 0.05 There are no funding organizations or conflicts of interest to

Ventilator Duration (days) ERNEENGK:) 5.5 (2.8, 11.0) 4.5 (2.6, 8.1) 0.23 disclose.
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