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Systems Save Lives

• Early warning scores

• Rapid response systems

• Medical emergency teams (MET)

• ECLS Out-of-Hospital Teams

• Hypothermia

• Etc… 
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Where are we today ? 
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Systematic review and meta- analysis 
Over 40 years of research to estimate 
• The incidence of ROSC
• Rate of survival to admission
• Rate of survival to discharge
• 1-month survival rate
• 1-year survival rate among OHCA patients who received CPR. 

➢ROSC: 29,7%
➢Survival rate to admission:22,0%
➢Survival rate to discharge: 8,8%
➢1-month survival:10,7%
➢1-year survival:7,7%

Yan et al. Critical Care (2020) 24:61
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European Heart Journal (2022) 43, 4817–4829
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What did we miss?
What remains unfulfilled? 
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ALS 2025 guidelines key messages

Ensure effective ventilation 
and high-quality chest compressions
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B.YANG, Chest Compression Fraction, Bag-mask Ventilation, And Survival From Out-of-hospital 
Cardiac Arrest: A Multicenter Study. Presented at: AHA ReSS, Chicago, 2024

The increase in the fraction of 
chest compressions at the 
expense of ventilation is 
harmful to survival!!
A balance between effective 
chest compressions and 
ventilation is essential.

A balance between chest compression and 
effective ventilation is needed
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• Start effective ventilation breaths as soon as possible ensuring the rate and tidal volume 
are appropriate to prevent both inadequate ventilation (hypoventilation) and excessive 
ventilation (hyperventilation)

• Deliver effective bag-mask ventilation breaths by optimizing mask seal and airway 
patency and if necessary, use a two-person technique for bag-mask ventilation.

• Give each inspiratory breath over 1s 

• Tidal volume: 6-8mL/kg

• Ventilation rate: 10 cycles/min

What do the ERC 2025 guidelines say ?

But is it correctly done ? 
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How to ventilate ? 
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Ventilation performance is weak
High levels of mask leakage (around
41% of the insufflated volume)
significantly reduce the tidal volume
received by the patient, resulting in
an average of only 291 mL
delivered, compared to the
recommended target of 500–
600 mL.
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Ventilation performance is weak 
(Even? Especially ?  in children !)

Tidal volume: participants adhered to
guidelines in only 13,5% of the
ventilations, with significant leakages.

Ventilation Rate: participants adhered
to guidelines in only 57% of the
ventilations.
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Ventilating without a feedback is like driving 
without a speedometer…

15



What is high-performance 
ventilation?

• Provide an adequate volume while
minimizing the risk of gastric inflation

• Avoid excessive gas leakage which can result
in inadequate ventilation of the patient’s lungs

• Avoid hypoventilation and hyperventilation

There is no High-Performance CPR without 
High-Performance Ventilation
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Even when told to look at the chest rise, 
rescuers continue to deliver excessive tidal 

volumes.

• Chest lift is highly dependent on patient morphology
(age, gender, height, body mass, body position and
comorbidity)

• The significant change in lung compliance during
chest compressions greatly reduces chest heave and
makes it almost unnoticeable for an effective tidal
volume.

Chest Rise and Adequate VT? 

chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https://www.itrauma.org/wp-content/uploads/2018/11/2-
Comparing-Tidal-Volumes-Delivered-by-Adult-and-Pediatric-BVMs-When-EMS-Use-Chest-Rise-as-an-End-Point-for-

Ventilation-Erin-Kane.pdf
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Poor ventilation

Decreases the chance 
of ROSC from 19.8% to 
8.7%

Reduces the chance 
of survival from 10.3% 
to 4%.

Leakage can 
represent on 

average 
69% of the 
insufflated 

volume with the 
one-hand 
technique

D. Otten Ann Emerg Med. 2014 Jan; 63(1): 6–12.e3.

D. Otten Ann Emerg Med. 2014 Jan; 63(1): 6–12.e3.
Chang MP, Resuscitation. 2019 Aug;141:174-181

Excessive leakages decrease survival
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https://www.jems.com/patient-care/dos-and-don-ts-bag-valve-mask-ventilatio/
https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=23937957
https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=23937957
https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=23937957


Real Time Feedback is needed to achieve

High Performance Ventilation
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Introducing Ventilation Feedback Devices

Ventilation Feedback Device (VFD):
Ventilation Feedback Devices (VFDs) are medical 
tools designed to monitor and provide real-time 
feedback on the quality of manual ventilation, helping 
rescuers deliver the correct volume, rate, and timing 
of breaths during CPR or respiratory support
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“The findings suggest VFDs improve guideline compliance, 
potentially enhancing patient outcomes.

In simulation settings, the use of VFDs increased the accuracy 
and precision of delivered ventilations, reducing instance of 

both hyperventilation and hypoventilation.”

British Paramedic Journal, Volume 10, Number 2, 1 September 2025, pp. 24-33(10)
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https://www.ingentaconnect.com/content/tcop/bpj


“The use of real-time feedback had a 
significant improvement in compliance with pre-defined ventilation 

targets for rate, volume, and overall quality of ventilations.”
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“Use of real time feedback resulted in a statistically significant 
and clinically meaningful improvement in delivery of 

ventilation guidelines during resuscitation from out-of-hospital 
cardiac arrest”

#ReSS25
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Give indications on insufflation only  

Absolutely NO Feedback on Expiration
or Tidal Volume 
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Introducing EOlife

Real time feedback about:

• Tidal volume

• Insufflated volume

• Leakage

• Ventilation rate

EOlife made it possible to improve the 
delivery of an adequate tidal volume by 
70% under simulated conditions.*

*Khoury A, De Luca A, Sall FS, Pazart L, Capellier G. Ventilation feedback device for manual ventilation in simulated respiratory arrest: a crossover 
manikin study. Scand J Trauma Resusc Emerg Med. 2019;27(1):93. Published 2019 Oct 22. doi:10.1186/s13049-019-0674-7 25



Khoury et al. Scandinavian Journal 
of Trauma, Resuscitation and 

Emergency Medicine (2019) 27:93

90% provided 
quality ventilation
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What do the ERC 2025 guidelines say ?

“The ERC recommends that where ventilation feedback devices are 
implemented, it should only occur in a highly controlled manner”

What Does “Highly Controlled Environment” Mean?

• Proper training of all emergency personnel using the device, with
evaluation and validation of user's skills,

• Ensuring the device is implemented consistently and used in the same
way across all teams

• Continuous post-intervention data analysis to monitor performance and
outcomes.
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Progressive deployment since 2023:

• 75 ambulances equipped

• All stations equipped with a training

devices

• Integration of the device in the training

protocols

• Analysis of the field feedback and data to

improve care

EOlife deployment in SDIS 25
An example of deployment in controlled environment
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EOlife deployment in SDIS 25
Feedback in 2024

Unpublished data
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Patient benefiting from EOlife had:

• 2-times more 30-days survival rate (trend)

• 3-times more good neurological outcomes ! (significant, p<0,05)

EOlife deployment in SDIS 25
Feedback in 2024

Unpublished data
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Better Vt triple survival rate.

Better Vt quadruple chances of survival 
with good neuro functions. 

1976 ACEH (adultes)

60% 40%

Hypoventilation Ventilation « adequate »
25,2% ROSC
4,1% survival
2,4% mRS 3 ou -

40,7% ROSC
13,5% survival
10,6% mRS 3 ou -

Vt impact on patient outcomes
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By enabling precise adherence to evidence-based guidelines, VFDs have 
the potential to elevate CPR quality and significantly improve survival 

outcomes.

The integration of such tools is not merely a technological advancement 
but a vital strategy for improving global resuscitation outcomes and 

ensuring the highest standards of emergency care.
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Effective
Ventilation in 2025 ?

EOlife
in all circumstances

High Quality 
Ventilation !
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