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A full year has now 
passed since COVID-19 
first hit the U.S., yet we still 
face many of the same 

daunting challenges in caring for those affected 
who are critically ill. Such challenges encom-
pass not only providing the best care for the 
patient, but also to ensuring the safety of staff 
members. 

Evidence during the first SARS-CoV epidemic 
suggested a consistent association between 
pathogen transmission and what was referred 
to as “aerosol generating procedures.”1 
Such procedures allow air current to move 
across the surface of  a film of  liquid (mainly 
respiratory in source) generating aerosolized 
contaminants, with the particle size inversely 
proportional to the velocity (smaller viral par-
ticles vs larger bacterial cells).2,3

Performing cardiopulmonary resuscitation 
(CPR) represents one such procedure,1,4 lead-
ing to potentially dangerous exposure for physi-
cians and staff when a COVID-19 patient goes 
into cardiac arrest. This danger is multiplied by 
the fact that CPR is often performed by a team 
of  practitioners all in close proximity to the pa-
tient and under intense emotional stress. Any 
means, therefore, of  minimizing aerosolization 
during CPR has the potential to reduce risks to 
staff members. 

In the past, performing CPR on ventilated 
patients generally involved disconnecting the 

patient from the ventilator and per-
forming bag-mask-ventilation while 
chest compressions were being 
performed. In doing so, appropriate 
minute ventilation could be ensured 
without concerns of  high-pressure 
limits or false triggers preventing the 
ventilator from delivering breaths 
to the patient. Given the concerns 
of  danger to staff members, how-
ever, guidelines published by the 
American Heart Association have 
now recommended against this 
practice for COVID-19 patients, 
urging practitioners instead to “consider leaving the patient on a mechanical ventilator with a HEPA 
filter to maintain a closed circuit and to reduce aerosolization.”5 

The efficacy of  this approach has been supported in a Brazilian study performed during the pan-
demic.6 In this study, minute ventilation, airway peak pressures, and tidal volumes (VT) on three 
modes [volume control (VCV), pressure control (PCV) and pressure-regulated volume control 
(PRVC)] were evaluated using an intubated and mechanically ventilated CPR manikin. Ventilators 
were set to mimic recommended parameters for bag valve mask ventilation during CPR: PEEP 
of  zero, respiratory rate of  10 breaths/min, FiO2 100%, and an inspiratory time of  one second. 
During VCV and PRVC modes VT was set to 600 mL, while the PCV mode targeted inspira-
tory pressure was set to 16 cm H2O (adjusted to achieve 600 mL VT prior to compressions). 
Importantly, trigger thresholds were set to their least sensitive value (-20 cm H2O) to prevent false 
triggering and the peak pressure alarm was set to the maximum possible value (120 cm H2O) to 
maintain VT. 

Despite increased peak airway pressures in all three modes and a small reduction in VT in the 
pressure limited modes, none of  the ventilation modes resulted in clinically prohibitive pressures 
and all delivered volumes acceptable by current standards. The data indicated that maintenance 
of  mechanical ventilation during CPR can be done safely while still delivering appropriate minute 
ventilation to the patient. Recommended settings appear in table.1

Table 1: Recommended ventilation settings during cardiopulmonary resuscitation
Trigger Pressure -20cm H2O (Least sensible value)
Peak Pressure alarm 120cm H2O (Max possible value)

PEEP 0 cm H2O Ventilation settings set to mimic recommend-
ed parameters for bag-valve-mask ventilation 
during CPR

RR 10 breaths/min
FiO2 1.0
Inspiratory time per cycle 1s

VCV & PRVC modes TV = 600mL
PCV mode Inspiratory Pressure = 16cm H2O 

(Targeted to achieve TV = 600mL)

COVID-19 has dramatically changed 
the practice of emergency medicine 
and critical care in many ways, not 
just in how we deliver care but also 

in how we ensure our personal safety 
during acute resuscitation.”
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COVID-19 has dramatically changed the practice of  emergency medi-
cine and critical care in many ways, not just in how we deliver care but 
also in how we ensure our personal safety during acute resuscitation. 
Maintaining an intubated patient on the ventilator while performing CPR 
is one such way in which we have the potential to minimize exposure 
to aerosolized virus while still ensuring the best possible care for our 
critically-ill COVID-19 patients.  

References:
1. Tran K, Cimon K, Severn M, Pessoa-Silva CL, Conly J. Aerosol generating 

procedures and risk of  transmission of  acute respiratory infections to 
healthcare workers: a systematic review. PLoS One. 2012;7(4):e35797. 
doi: 10.1371/journal.pone.0035797. Epub 2012 Apr 26. PMID: 22563403; 
PMCID: PMC3338532.

2. Morawska L, Johnson GR, Ristovski ZD, et al Size distribution and sites 
of  origin of  droplets expelled from the human respiratory tract during 
expiratory activities. J Aerosol Sci. 2009;40(3):256-259.

3. Thomas RJ. Particle size and pathogenicity in the respiratory tract. 
Virulence. 2013 Nov 15; 4(8): 847–858.

4. Liu W, Tang F, Fang L-Q, De Vlas SJ, Ma H-J, et al. (2009) Risk factors 
for SARS infection among hospital healthcare workers in Beijing: A case 
control study. Trop Med Int Health 14: 52–59. 

5. Edelson DP, Sasson C, Chan PS, Atkins DL, Aziz K, Becker LB, Berg 
RA, Bradley SM, Brooks SC, Cheng A, Escobedo M, Flores GE, Girotra 
S, Hsu A, Kamath-Rayne BD, Lee HC, Lehotsky RE, Mancini ME, 
Merchant RM, Nadkarni VM, Panchal AR, Peberdy MAR, Raymond 
TT, Walsh B, Wang DS, Zelop CM, Topjian AA; American Heart 
Association ECC Interim COVID Guidance Authors. Interim Guidance 
for Basic and Advanced Life Support in Adults, Children, and Neonates 
With Suspected or Confirmed COVID-19: From the Emergency 
Cardiovascular Care Committee and Get With The Guidelines-
Resuscitation Adult and Pediatric Task Forces of  the American Heart 
Association. Circulation. 2020 Jun 23;141(25):e933-e943. doi: 10.1161/
CIRCULATIONAHA.120.047463. Epub 2020 Apr 9. PMID: 32270695; 
PMCID: PMC7302067.

6. Neumann LBA, Jardim-Neto AC, da Mota-Ribeiro GC. Empirical evidence 
for safety of  mechanical ventilation during simulated cardiopulmonary 
resuscitation on a physical model. MedRxiv. 2020. [Preprint]. DOI: 
10.1101/2019.12.11.12345678 

SECTION REPORT CRITICAL CARE MEDICINE

CCMS Resources
Join the Critical Care Medicine Section of  AAEM and benefit from the below resources.

Critical Care Speakers 
Exchange
This member benefit is a resource 
for conference organizers to recruit 
top-quality speakers in critical 
care medicine. All speakers must 
be members of  the Critical Care 
Medicine Section of  AAEM. Join 
today!

Mentoring Program
In addition to the traditional 
mentor-mentee relationship, 
CCMS offers several 
opportunities for mentors and 
mentees to create something 
together. Apply today to become 
a mentor or mentee! 

Critical Care Hacks
This video library provides quick 
resources for different critical care 
medicine topics. Watch today!

COVID-19 Resources
The CCMS Council has created 
and gathered resources specific 
to helping members during the 
COVID-19 pandemic. Join our 
listerv to connect.

Critical Care Salons
Join CCMS for our regularly 
programmed Critical Care Salons. 
Topics vary, but the theme for 
2021 is: Do you really do that? 
How?

CCMS Newsletter
Catch up with CCMS. Read 
the first few issues of  our 
quarterly newsletter. Check your 
subscription settings in your 
AAEM Members Center to ensure 
you receive these.

Learn more: www.aaem.org/get-involved/sections/ccms/resources
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