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Key Takeaways
Human variability in ventilation is a likely source of 
outcomes variability

30:2 compression to ventilation ratio appears superior to 
asynchronous BVM during the BLS phase of resuscitation

A high number of BVM ventilations fail to produce chest 
rise and are ineffective

Blood oxygen levels are a critical determinant of 
neurologic outcome

New technologies, such as ventilation meters, offer the 
ability to standardize ventilation in cardiac arrest



Neurological 

Survival

Recognized 

Factors:

• Witnessed Arrest

• Initial Rhythm

• Bystander CPR

• EMS Response 

Interval

• Age

• Comorbidities

• Hospital Care

• CPR Quality

Hidden Factors:

• Ventilation Rate

• Tidal Volume

• PaO2 and PaCO2



Within Patient Variation in Ventilation Practice



"Ventilation 
Should Match 
Perfusion”

Source: https://www.medicalexamprep.co.uk/understanding-the-

ventilation-perfusion-relationship/



What is Your Local EMS System’s BLS 
Approach to Ventilation in Cardiac Arrest?

•Passive Ventilation

•30:2 Ventilation

•Asynchronous Ventilations



BLS Ventilation 30:2 vs Asynchronous

~13 min of Resuscitation occurs prior to 

advanced airway placement



What 
Matters 
More?

Pausing CPR 

to give full 

tidal volume 

breaths

High 

compression 

fraction (don’t 

stop!)



Overall outcomes 
similar in 

intention-to-treat 
analysis



30:2 harder 
to do but 
better 
outcomes 
when done 
correctly!

https://doi.org/10.1016/j.resuscitation.2021.05.027

Did 

30:2

Did 

30:2
Did 

CCC

Did 

CCC

Huge Survival 

Benefit!!
Treatment Received 

Analysis

https://doi.org/10.1016/j.resuscitation.2021.05.027




BVM 
Frequently 
Fails to 
Ventilate

DOI: 10.1016/j.resuscitation.2019.05.006

https://doi.org/10.1016/j.resuscitation.2019.05.006


Source: https://www.jems.com/patient-care/dos-and-don-ts-bag-valve-mask-ventilatio/



Source: https://www.jems.com/patient-care/dos-and-don-ts-bag-valve-mask-ventilatio/



Source: https://theresusroom.com/2016/08/10/taming-the-bag-valve-mask/



Observed 
Survival
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DOI: 10.1016/j.resuscitation.2019.05.006

N=424 N=136

https://doi.org/10.1016/j.resuscitation.2019.05.006


The Bottom Line
30:2 saves lives, but only when breaths are delivered!

It is harder to do but worth figuring out.

MAYBE SUPRAGLOTTICS SHOULD BE USED…



WHY DON’T WE LET EMT’S USE A 
SUPRAGLOTTIC FOR THIS?



Huebinger R, Norii T, Braude D ... Emergency medical technician vs. paramedic-placed supraglottic airways 
for out-of-hospital cardiac arrests Resuscitation, 2026; 222



Tidal 
Volume 

Needed for 
Gas 

Exchange

>250 mL to get 
gas exchange

1. Serpa Neto A, Cardoso SO, Manetta JA, et al. Association between use of lung-protective 
ventilation with lower tidal volumes and clinical outcomes among patients without acute 
respiratory distress syndrome: a meta-analysis. JAMA 2012;308(16):1651–1659. 

2. Galva V, Serpa Neto A, Cardoso SO, et al. Association Between Use of Lung-Protective 
Ventilation With Lower Tidal Volumes. Jama. 2012;308(16):1651–1659. doi: 
10.1001/jama.2012.13730.eTable

3. Aramendi E, Lu Y, Chang MP, et al. A novel technique to assess the quality of ventilation 
during pre-hospital cardiopulmonary resuscitation. Resuscitation. 2018;132(May):41–46.



Tidal Volumes Achieved 
with Passive Ventilation 
with ETT

156 mL

(less with no advanced 
airway)

Safar P, Brown TC, Holtey WJ, Wilder RJ. Ventilation and circulation with closed-chest 
cardiac massage in man. JAMA. 1961;176:574- 576



Passive Ventilation is 
Mostly Deferred Ventilation



Physiologic 
Consequences of 

Passive 
Ventilation in 

Animal Studies

https://doi.org/10.1016/j.resuscitation.2008.03.228

doi: 10.1016/j.resuscitation.2007.04.002

doi: 10.1097/CCM.0b013e3181b42f6c

Decreased PaO2 Elevated PaCO2
Increased 
atelectasis

Increased 
pulmonary 
vascular 

resistance

Decreased MAP
Mostly dead 

space ventilation

Decreased 
survival

https://doi.org/10.1016/j.resuscitation.2008.03.228
https://doi.org/10.1016/j.resuscitation.2007.04.002


Real Time Monitoring Devices



THE Physiologic Monitor: End-Tidal CO2



Is too 
much 
oxygen a 
bad 
thing?



Oxygen is a 
Life-Saving 
Medication 
During CPR



Key Takeaways
Human variability in ventilation is a likely source of 
outcomes variability

30:2 compression to ventilation ratio appears superior to 
asynchronous BVM during the BLS phase of resuscitation

A high number of BVM ventilations fail to produce chest 
rise and are ineffective

Blood oxygen levels are a critical determinant of 
neurologic outcome

New technologies, such as ventilation meters, offer the 
ability to standardize ventilation in cardiac arrest
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