
CPR- Are We 

Getting it Right?
RENA LALIBERTE BS, RRT

CLINICAL EDUCATION SPECIALIST



CPR- Are We Getting it Right?

1. Review current AHA recommendations.

2. Discuss ventilation during CPR

3. Examine oxygenation outcomes.

4. Consider new research 





Class (strength) of Recommendation



Class of Strength Recommendation

COR indicates Class of Recommendation; EO, 

expert opinion; LD, limited data; LOE, Level of 

Evidence; NR, nonrandomized; R, randomized; and 
RCT, randomized controlled trial.



Recommendations for 

Fundamentals of Ventilation 



Recommendation for Ventilation in Patients 

with Spontaneous Circulation (Respiratory 

Arrest)



2019 AHA Review and Update



The research says ….



� Study was performed on both humans and porcine animal trial

� In the in vivo human aspect of the study, we set out to objectively and 
electronically record rate and duration of ventilation during 
performance of CPR by trained professional rescue personnel in a 
prospective clinical trial in intubated, adult patients with out-of-hospital 
cardiac arrest

� In the in vivo animal aspect of the study, to simulate the clinically 
observed hyperventilation, nine pigs in cardiac arrest were ventilated in 
a random order with 12, 20, or 30 breaths/min, and physiologic variables 
were assessed. Next, three groups of seven pigs in cardiac arrest were 
ventilated at 12 breaths/min with 100% oxygen, 30 breaths/min with 
100% oxygen, or 30 breaths/min with 5% Co2/95% oxygen, and survival 
was assessed.





Results 

� Trained rescue professionals averaged 30 breaths per minute during 

resuscitation efforts

� No patients survived

� In the porcine study – of 21 animals in 3 separate groups 

� Survival rates were six of seven, one of seven, and one of seven with 

12, 30, and 30 + Co2 breaths/min, respectively (p = .006).

� The porcine study demonstrated that hyperventilation decreased 

coronary perfusion and survival rates by >70% 



Conclusions 

� Despite seemingly adequate training, professional rescuers consistently 

hyperventilated patients during out-of-hospital CPR. Subsequent 

hemodynamic and survival studies in pigs demonstrated that excessive 

ventilation rates significantly decreased coronary perfusion pressures 

and survival rates, despite supplemental Co2 to prevent hypocapnia. 

This translational research initiative demonstrates an inversely 

proportional relationship between mean intratracheal pressure and 

coronary perfusion pressure during CPR. Additional education of CPR 

providers is urgently needed to reduce these newly identified and 

deadly consequences of hyperventilation during CPR. These findings 

also have significant implications for interpretation and design of 

resuscitation research, CPR guidelines, education, the development of 

biomedical devices, emergency medical services quality assurance, 

and clinical practice.



� Cross sectional study during ACLS renewal during the MEGA CODE 
portion of the course

� A total of 52 subjects (15 male) were enrolled in the study, with an 
average height of 169 (157,178) cm. Fifteen physicians (including 2 
physician assistants), 34 nurses, and 3 respiratory therapists 
participated. Among the participants, 18 participants chose small 
gloves, 24 chose medium, and 10 chose large. Twenty-two, 14, and 
16 participants had clinical experiences <5 years, 5–10 years, 
and >10 years, respectively. Sixteen, 21, 8, and 7 participants had 
ICU experiences <1 year, 1–5 years, 5–10 years, and >10 years, 
respectively.

� Self inflating resuscitation bags were used-NIC02 monitor was used 
to collect RR and Tidal Volume



� After the second scenario was completed, the study participants filled 
out a questionnaire regarding demographic information such as 
profession, height, sex, and years of clinical experience. They also 
answered questions regarding their confidence and knowledge about 
tidal volume delivery.

� When the participants were blinded to tidal volume measurement, 
male participants delivered higher tidal volumes than females 
(685 ± 134 vs 587 ± 168 ml, P = 0.05). There was a statistically significant 
difference in tidal volumes for the three groups with different sizes of 
gloves ( P = 0.027)The participants with medium-sized gloves delivered 
smaller tidal volumes than those with large-sized gloves (566 ± 181 vs 
728 ± 153 ml, P = 0.020), but did not differ from those with small-sized 
gloves (566 ± 181 vs 618 ± 114 ml, P = 0.531), and no difference was 
found between groups with large and small-sized gloves ( P = 0.179).

� However, the differences among the three groups were not significant 
after they were able to see the monitor.





Conclusion:

Tidal volumes delivered with an adult self-
inflating resuscitation bag vary greatly during 
simulated ACLS/CPR. Sex and glove size 
appeared to impact tidal volume delivery 
when the participants were unaware of what 
they were delivering. Visual or audio 
feedback might improve the quality of tidal 
volume delivery during manual ventilation. 
Education efforts aimed at improving 
knowledge and confidence in regards to 
tidal volume delivery during manual 
ventilation are needed.

� The scatter plot of tidal volume delivery of 
all the 52 participants is shown previously. 
Using a variance of 20% as the criteria to 
determine if the tidal volume delivery was 
variable for each individual, 67.3% (35/52) 
of participants delivered variable tidal 
volumes between breaths. For those who 
delivered tidal volume consistently (≤20% 
variance), there was a significant 
difference among physicians, nurses, and 
respiratory therapists (20%, 32.4% and 
100%, respectively, P = 0.026). Also, there 
was a significant difference between 
glove sizes (small: 55.6%, medium: 12.5%, 
and large: 40%, P = 0.011).There was no 
significant difference between sexes or 
among participants with years of 
clinical/ICU experiences.



Do we hyperventilate cardiac arrest patients? 

John F. O'Neill°, Charles D. Deakin –

Resuscitation (volume 73 Issue 1, April 2007 pages 82-85)

Conclusions

Hyperventilation was common, mostly through high 

respiratory rates rather than excessive tidal 
volumes. This is the first study to document tidal 

volumes and airway pressures during resuscitation. 
The persistently high airway pressures are likely to 
have a detrimental effect on blood flow during 

CPR. Guidelines on respiratory rates are well known, 
but it would appear that in practice they are not 

being observed.



How do RT’s measure up?



� Respiratory therapists (n=98) were instructed to ventilate a manikin for 18 
breaths. Linear regression was utilized to determine associated predictors 
with the outcomes: delivered tidal volume, pressure and flow rate.



15-20cmH20 is 
considered unsafe 

and leads to gastric 
insufflation



Making it safe





Ventilation Feedback Device Study
Khoury, A., De Luca, A., Sall, F.S. et al. Ventilation feedback device for manual ventilation in simulated respiratory arrest: a crossover manikin study. Scand J Trauma Resusc Emerg Med 27, 
93 (2019). https://doi.org/10.1186/s13049-019-0674-7



Safety First

https://archeon-medical.com/en/archeon-en



Lets not forget 02



AHA recommendations

Early Post resuscitation 02 and ventilation post ROSC







Oxygenation and ventilation targets after cardiac 

arrest: A systematic review and meta-analysis

� To perform a systematic review and meta-analysis of the 
literature on oxygenation and ventilation targets after 
successful resuscitation from cardiac arrest in order to inform 
an update of international guidelines.

� Conclusions

� We identified a large number of studies related to oxygenation 
and ventilation targets in cardiac arrest. The majority of 
studies did not reach statistical significance and were limited 
by excessive risk of bias. Point estimates of individual studies 
generally favored normoxemia and normocapnia.



Ten rules for optimizing ventilatory settings and targets in post-

cardiac arrest patients.   Denise Battaglini, Paolo Pelosi & Chiara Robba

Critical Care Volume 26, article number 390, (2022)

Rule Seven: Oxygenation should be accurately targeted to normoxia

Hypoxemia and hyperoxemia may be injurious to the patient 

Hypoxemia -

In post arrest patients alters cerebral aerobic metabolism that may lead to 
neuronal injury and cell death – Threshold not well-defined – usually 
60mmHg (may be incorrect)

Hyperoxemia –

May increased production of reactive oxygen species in the mitochondria 
and oxidative damage to brain cells

Pa02 values of >300mmHg are associated with poor neurologic outcome 
and mortality in post-arrest patients 

May depend on duration of hyperoxemia



Ten Rules



What is the mechanical power during 

mechanical ventilation?
Data currently suggests that a MP of 
17.0 J/min is associated with higher 
risk of death



August 2022



Objective

The aim of this study was to test the hypothesis that hyperoxemia is 

associated with poor neurological outcomes in patients treated by ECPR.



In conclusion:

� In review of all studies – there is consideration and concern for 

inadequate ventilation as well as oxygenation which is associated 

with poor outcomes and an increase in mortality

� New technology allows for monitoring volumes and and pressure 

along with limiting excessive flow and pressure, are they being 
used?  Determined to be worth the cost? Accessible to all?

� Even once a patient is on a ventilator are suggested 

recommendations being followed? Who is making changes, and 

why?  

� There are many questions to be answered and much, much more 
research is needed to examine any and all of these issues. 



Be the change!


