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New Data 2022-2023



Should Neuroprotective CPR be 
Started by First Responders?





ROSC (GREEN) & time from the 911 call 
to Automated Head Up CPR (RED), 

stratified by sites

Moore et al. Resuscitation 2022;170 (63-69)

Presenter Notes
Presentation Notes
Sites with short 911 to ELeGARD placement had the highest ROSC rates and vice versa. Site 4 was PBC



Survival and Neurological Function with Immediate versus Delayed 
Automated Head-Up CPR in a Porcine Model of Prolonged Cardiac Arrest

Pourzand et al, 2023
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Comparison of Immediate v Delayed AHUP-CPR

Cumulative Survival Rate
0.455 vs 0.091

Log-rank (Mantel-Cox) test
Chi square = 5.810
Df = 1
P-value = 0.016



Neuroprotective CPR Should and Can be Started by First Responders, Just like Like an AED



New Human Physiological Data

Data in support for Better Circulation during 
Neuroprotective CPR 



Gravity Study Grenoble France
Combination of head-up position, active compression-decompression mechanical 

cardiopulmonary resuscitation and impedance threshold device to improve outcomes in out-of-
hospital cardiac arrest. A prospective controlled trial

Guillaume Debaty
Professor and Chair  - Emergency Medical Services – Mobile Intensive Care Unit - 

SAMU 38 -University Hospital of Grenoble Alps, France



First Responders in Grenoble France
All witnessed non-traumatic OHCA
16 month before and after study



17

63 patients59 patients

41 ±18 mmHg30±13 mmHg

Primary endpoint - Max ETCO2 during CPR

P<0.001
Head and Thorax Elevation

Debaty et al, Acad Emerg Med 2023;30: 120

Presenter Notes
Presentation Notes
rSO2 and ETCO2 both increase with higher circulation
During CPR
	rSO2 measures brain oxygen levels (venous and arterial)
	rSO2 measurement does not depend upon a steady 			respiratory rate and tidal volume
	A change in rSO2 may be more important than the 			absolute number

	ETCO2 measures amount of CO2 cleared as indicator of 		flow and systemic circulation
	ETCO2 measurement reliability dependent upon constant 			respiratory rate and tidal volume




18

16 patients22 patients

45 ±12 mmHg34 ±12 mmHg

Max ETCO2 during CPR – Initial Shockable Rhythm

P=0.03

Presenter Notes
Presentation Notes
rSO2 and ETCO2 both increase with higher circulation
During CPR
	rSO2 measures brain oxygen levels (venous and arterial)
	rSO2 measurement does not depend upon a steady 			respiratory rate and tidal volume
	A change in rSO2 may be more important than the 			absolute number

	ETCO2 measures amount of CO2 cleared as indicator of 		flow and systemic circulation
	ETCO2 measurement reliability dependent upon constant 			respiratory rate and tidal volume




Does Rapid Deployment of NP-CPR 
improve neurological survival?
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Cumulative Survival with Good Neurologic Function Comparing 
Neuroprotective CPR with Propensity-Matched Conventional CPR

Moore et al. National Association of EMS Physicians January 2022 . Prehospital Emergency Care 2022:26;108-163. Full manuscript under review. 

Statistically Significant Odds Ratio



Cumulative Survival to Hospital Discharge: Shockable Rhythms
Time to head up CPR device placement compared to a propensity matched conventional CPR cohort

Moore et al. National Association of EMS Physicians January 2022 . Prehospital Emergency Care 2022:26;108-163. Full manuscript under review. 

Statistically Significant Odds Ratio
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What about Non-shockable Rhythm Subgroup

Neuroprotective CPR Registry patients (n=380) from 2020-2021 enrolled 
from 5 US EMS Systems focused on early Automated Head Up CPR 
Conventional CPR patients from 2-NIH funded trials (ROC PRIMED, ResQTrial): 
n= 1852

Presenting rhythm ratio in both study populations:  61% asystole; 39% PEA

Analyses: Unmatched and propensity score matched for: age, sex, bystander 
CPR, witnessed arrest, time from 9-1-1 to EMS CPR

Bachista et al, 
Circulation 2022; 146:A234



Bachista et al. Circulation 2022;146(2):A234. 



PEA Unadjusted Neuro Intact Survival was 9.8% 
                         9.8%  vs  2.8%   (p= 0.002)

 Asystole Unadjusted Survival to Discharge was 4.1%
   7 / 169 (4%) vs 10 / 668 (1.5%)     (p=0.03)
        
 even though 73% of NP-CPR were unwitnessed Asystole vs 59% for C-CPR controls

Unadjusted Analysis



SJCFR - 2022

Presenter Notes
Presentation Notes
When looking at this compared to where we were five years ago that’s 20 people a year walking around this county that 5 years ago would have been dead.  And that’s due to your efforts.   
When people suffer a cardiac arrest we just don’t respond and perform some ceremonial maneuvers.  We are trying to bring someone back to life.   That’s what its all about.   



What is the best position of the body after ROSC?





Post ROSC Head Up and Flat

Post ROSC Head Up Post ROSC Head Flat

After ROSC – if MAP >70mmHg, elevation of the head and thorax is best (animal 
and indirect human data from TBI patients)



Best Position of the Head and Thorax Before CPR?

Case Study



9-1-1 call received:  7:25 AM
Head cradled in lap 7:27 AM
Bystander CPR  7:30 AM
Arrived at patient:  7:33 AM
CPR by EMS  7:34 AM
First defibrillation  7:34 AM
Head and thorax elevated 7:35 AM
ROSC   7:58 AM



Does anyone think elevating the head on a pillow or 
two (or a lap) before CPR could be of benefit?





Population 95,871
City Rank by Pop. 351
EFD Stations 5
Engines/Ladders ALS
1 BLS Squad



*to June 1



*to June 1



*to June 1



*to June 1



Thank you for your attention
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