The Latest Heads-up on Neuroprotective (Heads Up CPR)
....the News Keeps Getting Better

Who should start Neuroprotective CPR and when?
Does Neuroprotective CPR increase circulation in patients?

Whatisthe Best Position Before, During, and After CPR to Save the Brain?
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New Data 2022-2023



Should Neuroprotective CPR be
Started by First Responders?
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ROSC (GREEN) & time from the 911 call

to Automated Head Up CPR (RED),
stratified by sites
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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

Pourzandetal, 2023



Study Design

Recovery 24h
3x’ Post ROSC?

NDS/CPC assessment

AHUP-CPR

AHUP-CPR
AW NDS/CPC assessment
3x Recovery

24h

Post ROSC?



Comparison of Immediate v Delayed AHUP-CPR
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Neuroprotective CPR Should and Can be Started by First Responders, Justlike Like an AED

|

Minute 1 Minute 2 Minutes2 & 4

! ! ! '
o & ® &
Immediately start Place patient into Place SGA + ITD, Assess rhythm
manual high-quality Head Up CPR Device. and shock.
COMpPrassions, Transition to suction
cup based ACD-CPR

(=& sec pause).



New Human Physiological Data

Data in support for Better Circulation during
Neuroprotective CPR
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Graviy Study Grenoble rance

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
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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 withessed non-traumatic OHCA
16 month before and after study




Primary endpoint - Max ETCO2 during CPR

59 patients 63 patients
ETCO2 values
p<0.001
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30+£13 mmHg 41 £18 mmHg
All rhythm
J Control P<0.001

1 Head and Thorax Elevation
Debaty et al, Acad Emerg Med 2023;139: 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



Max ETCO2 during CPR - Initial Shockable Rhythm

16 patients

22 patients
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34 +£12 mmHg 45 £12 mmHg

P=0.03
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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

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



Cumulative Survival to Hospital Discharge: Shockable Rhythms

Time to head up CPR device placement compared to a propensity matched conventional CPR cohort
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Moore et al. National Association of EMS Physicians January 2022 . Prehospital Emergency Care 2022:26;108-163. Full manuscript under review.



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 9-1-1to EMS CPR

Bachista et al,
Circulation 2022; 146:A234



Survival with Good Neurologic Outcome (%)

Survival with Good Neurologic Outcome for Non-Shockable Patients - ...
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Unadjusted Analysis

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)

eventhough 73% of NP-CPR were unwithessed Asystole vs 59% for C-CPR controls



SJCFR - 2022

CARES Summary Report

Demographic and Survival Characteristics of OHCA

Non-Traumatic Etiology | Arrest Witness Status: All | Date of Arrest: 01/01/22 - 12/31/22

St Johns County Florida National
Data N=187 N=9482 N=147736
Sustained ROSC (%) N=187 N=9479 N=147704
Yes 82 (43.9) 2755 (29.1) 39408 (26.7)
No 105 (56.1) 6724 (70.9) 108296 (73.3)
Was hypothermia care provided in the field? (%) N=187 N=9482 N=147735
Yes 2(1.1) 462 (4.9) 3703 (2.5)
No 185 (98.9) 9020 (95.1) 144032 (97.5)
Pre-hospital Outcome (%) N=187 N=9482 N=147736
Pronounced in the Field 9 (4.8) 2109 (22.2) 64995 (44.0)
Pronounced in ED 5(2.7) 1363 (14.4) 13764 (9.3)
Ongoing Resuscitation in ED 173 (92.5) 6010 (63.4) 68977 (46.7)
Overall Survival (%) N=187 N=9482 N=147736
Overall Survival to Hospital Admission 64 (34.2) 2497 (26.3) 36782 (24.9)
Overall Survival to Hospital Discharge 38 (20.3) 1032 (10.9) 13794 (9.3)
With Good or Moderate Cerebral Performance 23 (12.3) 669 (7.1) 11110 (7.5)
Missing hospital outcome 0 44 331
Utstein® Survival (%) N=20 N=969 N=15087
55.0% 28.9% 30.7%
Utstein Bystander? Survival (%) N=14 N=538 N=8856
50.0% 30.5% 34.3%



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?
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Post ROSC Head Up and Flat

PostROSCHead Flat

Lowering Head

PostROSCHead Up

Elevating Head
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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



Tuscaloosa Fire Rescue
Patient Care Record

MName: GRACE, KENNEDY Incident #: 230123010 Date: 01/23/2023 Patient 1 of 1
Last GRACE Address Primary Impression Cardiac arrest
First KENNEDY Address 2 Secondary Impression
Middle City Protocols Used Cardiac Arrest - Adult Only
Gender Female State Local Protocol Provided
DOB Zip Care Level
Age 20 Years (estimated) Country Anatomic Position General/Global
Weight 140.0lbs - 63.5kg Tel Onset Time
Pedi Color Physician Last Known Well
SSN Ethnicity Not Hispanic or Latino Chief Complaint CARDIAC ARREST
Race White Duration 10 IUnits | Minutes
Advance Directives Secondary Complaint
Resident Status NON UA STUDENT Duration [units |
Patient Resides in Service Area Patient's Level of Distress
Temporary Residence Type Signs & Symptoms Cardiovascular - Cardiac arrest
Injury
Additional Injury
Mechanism of Injury
Medical/Trauma Medical
Barriers of Care None Noted
Alcohol/Drugs None Reported
Pregnancy No

Initial Patient Acuity
Final Patient Acuity
Patient Activity

DISPATCHED FOR SEIZURE. CPR WAS BEING DONE BY BYSTANDERS ON SCENE. FRIENDS OF THE PT STATED THEY WERE GOING TO GO FOR ARUN AND LEFT THE PT FOR
APPROX 3 MINUTES AND CAME TO FIND HER UNRESPONSIVE. UNKNOWN HX. FULLACLS PROTOCOLS USED. PT WOULD INTERMITTENTLY START BREATHING
INNEFFECTIVELY. PT TRANSPORTED TO DCH BY NSPS WITH EMT-P KIRKPATRICK AND EMT-B GARRIGAN RIDING IN

9-1-1 call received: 7:25 AM
Head cradledin 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?
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Edmond Fire Department
Total Resuscitations

2017-2023

*toJune 1
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Edmond Fire Department
Sustained ROSC (%)

2017-2023
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Edmond Fire Department
Annual Survival to Discharge (%)
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Edmond Fire Department
Annual CPC Breakdown, All Survivors
2017-2023

*to June 1
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Thank you for your attention
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