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«Highquality CPR» refers to strict adherence to

recommendations for compression depth and frequency,

minimizing interruptions and allowing full recoil

 all aspects comprised in a one-size-fits-all CPR-

algorithm.





• Give high-quality chest compression with 

minimal interruption

• Give a shock as early as possible for a 

shockable cardiac arrest

• With a manual defibrillator aim for a total 

pause of less than 5 seconds

HIGH-QUALITY CPR AND 
EARLY DEFIBRILLATION



High quality CPR:

•Adequate depth (approximately 5 cm, but < 6 cm)

•Adequate rate (100-120/min)

•Duty cycle 50%

•Complete chest recoil

•Minimize interruptions



• HEALTH CARE SYSTEMS:

• Monitor CPR quality to 

improve key CPR metrics 

within your system

• INDIVIDUAL RESCUERS:

• Audio-visual feedback and 

prompt devices that give 

real-time feedback to 

rescuers during CPR do not 

improve survival

CPR MONITORING AND 

FEEDBACK DEVICES



1720 OHCA patients 
(1489 and 231 in the audio and video groups, respectively) 

VIDEO COMMUNICATION



Managing hemodynamically unstable patients usually requires

individualized interventions, treatments, and drug dosing toward individual

patient physiology.

An approach is a titrated and individualized effort to optimize myocardial

and cerebral perfusion using dynamic intra-arrest adjustments to the

standard CPR-algorithm





Mechanical CC                                                Manual CC



835 PhysioControl DAE recorded 

cardiac arrest events with VF as 

initial rhythm

688 Analysed events

96 Unavailable 

recordings

51 Excluded 

23 No resuscitation maneuvers attempted

20 Resuscitation recordings lasted less than 1 

minute

8 Recording artifacts

MILANO-MONZA
AREU
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CCF=chest compression fraction, ImpCC= CC-generated thoracic 

impedance variability, ROSC=return of spontaneous circulation



Even when delivered accordingly to guidelines,
CPR provides only:

• 10% to 30% of normal blood flow to the heart
• 30% to 40% of normal blood flow to the brain

 deliver the highest-quality CPR possible!

Meaney et al. Circulation 2013



Invasive Monitoring: CPP >20 mmHg

Successful adult resuscitation is more likely when:

• CPP is > 20 mmHg

• Diastolic arterial blood pressure is > 25 to 30 mmHg

• ETCO2 > 10 mmHg (better if > 20 mmHg)

Monitor and titrate CPR



Hemodynamic-Directed CPR







Resuscitation 2022

50 patients







Cerebral blood flow

End tidal CO2

Rubertsson et al Resuscitation 2005



JAHA 2014

EtCO2-directed CPR





672 patients

492 patients

Regional cerebral oxymetry rSO2

Near Infrared Spectroscopy NIRS





Crit Care
2015

49 OHCAs

During ALS, higher rSO2 were observed in patients who achieved ROSC compared to those who did not















• Inter-individual differences suggest optimal hand
position might vary significantly among patients

• ALS team could find the better hand position for
hemodynamics based on effects on EtCO2





2018



AUGMENTING PERFUSION

Head-up cardiopulmonary resuscitation

2021                Swine model



227 ACE-CPR OHCA patients were enrolled 04/2019–07/2020 from 6 pre-hospital systems

Hospital discharge                                                                   Favorable neurological outcome

2022



Schiller

Defibtech StrykerCorpuls

China 
CPR

ZOLL

ROSC-U

Animax

Michigan Thumper
Reax 
Vest CPR

Sun LifeMCC-E



Survival to with good neurological function

Survival to hospital discharge

2018



Interruptions in chest compressions to apply LUCAS can be <20 s but are 

often much longer, and users do not perceive pause time accurately 

 TRAINING!





Resuscitation 2022

788 OHCAs

Phase 1: first 2 min after initiation of chest compression

Phase 2: from the end of phase 1 to 1 min prior to ambulance departure

Phase 3: from 1 min before to 1 min after ambulance departure

Phase 4: from the end of phase 3 to hospital arrival



ADRENALINE

• Give adrenaline 1 mg IV (IO) as soon as possible for 

adult patients in cardiac arrest with a non-shockable 

rhythm

• Give adrenaline 1 mg IV (IO) after the 3rd shock for adult 

patients in cardiac arrest with a shockable rhythm

• Repeat adrenaline 1 mg IV (IO) every 3-5 minutes whilst 

ALS continues



8014 patients with out-of-hospital cardiac arrest  

epi (n=4015) or saline (n=3999)

36,3

3,2 2,2

11,7
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ROSC 30-d survival 30-d mRS 1-3

Results, %

Epinephrine Placebo

OR 1.47 (1.09-1.97)
OR 1.19 (0.85-1.68)

p<0.001

3026 patients randomized, double-blind trial
parenteral amiodarone (n=974), 

lidocaine (n=993) and saline placebo (n=1059)
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2018

Each minute from EMS arrival

to epinephrine administration

was associated with a 4%

decrease in odds of survival for

adults; 9% in children.



574 392 patients

from 24 studies.

Effects of early (<10 minutes vs >10 minutes) pre-hospital adrenaline administration on survival to discharge/1 mo.



Effects of early (<10 minutes vs >10 minutes) pre-hospital adrenaline administration CPC 1-2



J Am Heart Assoc. 2022

- amiodarone (odds ratio, 0.92; 95% CI, 0.90–0.94)

- lidocaine (odds ratio, 0.95; 95% CI, 0.93–0.96)

- placebo (odds ratio, 0.95; 95% CI, 0.93–0.96)

Amiodarone vs. placebo

Amiodarone vs. lidocaine





2018



Retrospective analysis of a singlecenter, prospective
registry of 184 consecutive cardiac arrest patients



Endpoint: prehospital titration of oxygen results in an equivalent number of patients arriving at

hospital withoxygen saturations SpO2≥94%.

patients were randomised 1:1 to either 2 L/min oxygen (titrated) or >10 L/min oxygen (control) via a

bag-valve reservoir

> 1600 OHCA with advanced airway and have an oxygen saturation (SpO2) 95% on >10

L/min (or 100% oxygen).







What’s next?



Italian Resuscitation Council


