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The COVID-19 pandemic has introduced numerous challenges for Health Care Professionals, including exposing
Emergency Department (ED) staff to the SARS-CoV-2 virus during Cardiopulmonary Resuscitation (CPR). Recent
guidelines from the American Heart Association (AHA) prioritize early intubation with viral !lter placement to
minimize hospital staff exposure. We propose a novel technique for rapid outdoor non-compression intubation
(RONCI) of cardiac arrest patients while en route from the ambulance bay to the resuscitation bay to further de-
crease the risk of viral aerosolization.

Published by Elsevier Inc.

1. Introduction

With the emergence of the COVID-19 pandemic, the ethical and
moral obligations regarding cardiac arrest care are evolving [1]. While
Cardiopulmonary Resuscitation is the gold standard, only 7.6% of out-
of-hospital cardiac arrest (OHCA) patients who receive CPR survive to
hospital discharge [2]. Also, CPR, intubation, and resuscitation of the
critically ill expose health care professionals to signi!cant infection
risk [3,4]. This has prompted many to question the standard resuscita-
tion of COVID-19 infected cardiac arrest patients, somodi!cation of cur-
rent resuscitation practices is being explored on many different levels
[5]. We present a case of an outdoor non-compression intubation of a
patient in cardiac arrest to minimize COVID-19 exposure to staff while
still providing standard Advanced Cardiac Life Support (ACLS).

2. Case report

A 75-year-old male was found by family unresponsive in cardiac ar-
rest and was last seen well 1 h prior to arrival. EMS initiated CPR and
transported with Basic Life Support (BLS) in process and a !fteen-
minute estimated time of arrival (ETA). In the ED, we conducted a
pre-resuscitation brie!ng and prepared the appropriate equipment in
advance. We donned Airborne PPE (Personal Protective Equipment),
PAPR (Powered Air-Purifying Respirator) hoods, and placed a Video

Laryngoscope (VL) in our ambulance bay. The ETT (endotracheal tube)
setup (ETT, rigid stylet, syringe) and ventilator circuit tubing setup
(inline suction, corrugated tubing, viral !lter, end tidal CO2) with BVM
(Fig. 1) were placed in the VL accessory basket in the intubation staging
area (Fig. 2). This "ventilator tubing" setup is used because it is transfer-
able between vents without clamping the ETT, minimizes the risk of
gross viral !lter contamination, and utilizes in-line suction as well as
end tidal CO2 monitoring.

Upon EMS arrival, CPR continued until the stretcher was positioned
in our intubation staging area. We discontinued CPR momentarily,
inserted the ETT, in"ated the ETT cuff, and connected the viral !lter
setup. We resumed CPR immediately and provided ventilations with a
BVM. The intubation was performed in b15 s. We then transported the
patient to our Decontamination (DECON) room where resuscitation
continued. After multiple rounds of ACLS, resuscitation was terminated
due to futility. Later, after discussion with the family, the patient had
complained of “cold-like” symptoms andworsening shortness of breath
for the previous three days.

3. Discussion

During the COVID-19 pandemic, intubation is the highest risk ED
procedure [6-9], and continuing CPR during intubation likely increases
exposure risk. Non-compression intubation is suggested by ED resusci-
tation experts and the American Heart Association (AHA) to minimize
COVID-19 exposure to staff. Before this pandemic, compression inter-
ruption was anathema except for ventilation and pulse and rhythm
checks, [10 ] but considering the increased risks to staff, novel ap-
proaches to intubation during cardiac arrests should be considered.
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To avoid unknown and high-risk exposures, our ED currently treats
all cardiac arrests as if COVID-19 positive. Prior to EMS arrival, our ED
staff dons Airborne PPE consisting of an N95 respirator, goggles, gown,
and gloves [11]. Additionally, those managing the airway and those
performing compressions don PAPR hoods [12]. All cardiac arrests are
resuscitated in our negative pressure DECON Room [13].

Theoretically, once intubated with the ETT cuff in"ated and viral !l-
ter in place, viral exposure is minimized and contamination of the sur-
rounding area is diminished [14]. In order to even further mitigate
staff exposure, we decided to trial rapid outdoor non-compression intu-
bation (RONCI) in a well-ventilated area with cuff in"ation and viral !l-
ter placement prior to ED entrance. Our experience revealed several key
points to keep in mind prior to performing RONCI.

While seamless teamwork, leadership, and communication are al-
ways necessary during resuscitations, the current pandemic emphasizes
the importance of re!ning these techniques [15]. Communication suf-
fers while wearing full PPE and PAPR hoods; so pre-assigning roles,
practicing speci!c procedures, and utilizing simpli!ed means of com-
munication are indispensable.

To avoid lengthy interruptions in CPR and worseningmortality [10],
we recommend limiting the RONCI attempt to less than 10–15 s. If suc-
cessful intubation cannot be performed within this timeframe; we rec-
ommend aborting the attempt, resuming CPR, and attempting later in
a controlled environment where more equipment is available.
Supraglottic airways can also be considered if intubation is unsuccessful
[5].

The AHA recommends that the “provider…with the best chance of
!rst-pass success” should perform the intubations in suspected
COVID-19 infected patients in cardiac arrest [5].We suggest positioning
RONCI equipment ergonomically prior to EMS arrival, and adjusting the
EMS stretcher height to optimize !rst-pass success. Recognizing the
limitations of this technique and applying it to the correct patient pop-
ulations is of utmost importance. While no standard de!nition of a dif-
!cult airway exists, providers should quickly recognize airways with a
high likelihood of !rst pass failure (massive upper GI bleeds, neck
trauma, severe morbid obesity, etc.) and move directly to the resuscita-
tion bay [16].

Finally, some practical considerations that may preclude this tech-
nique include adverse weather conditions, suboptimal ambulance bay
layouts, and short EMS arrival times.

4. Conclusion

In this case, we discuss a novel technique for intubation to decrease
staff exposure to aerosolized COVID-19.We found that this technique is
easily performed, requires no specialized equipment, and provides an
early closed system tominimize aerosolization. In the future, amore ad-
vanced setup including portable suction will likely be utilized.
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Fig. 1. RONCI setup: ETT, inline suction, corrugated tubing, viral !lter, ETCO2, BVM.

Fig. 2. RONCI staging area with VL and equipment.

2760.e2 B. Kinney, R. Slama / American Journal of Emergency Medicine 38 (2020) 2760.e1–2760.e3

Image%20of%20Fig.%201
Image%20of%20Fig.%202


References

[1] Emanuel EJ, Persad G, Upshur R, et al. Fair allocation of scarce medical resources in
the time of Covid-19. N Engl J Med. 2020. https://doi.org/10.1056/NEJMsb2005114
March.

[2] Wang J, Ma Q, Zhang H, Liu S, Zheng Y. Predictors of survival and neurologic out-
come for adults with extracorporeal cardiopulmonary resuscitation: a systemic re-
view and meta-analysis. Medicine (Baltimore). 2018;97(48):e13257. https://doi.
org/10.1097/MD.0000000000013257.

[3] Ng K, Poon BH, Kiat Puar TH, et al. COVID-19 and the risk to health care workers: a
case report. Ann Intern Med. 2020. https://doi.org/10.7326/L20-0175 March.

[4] Gamio L. The workers who face the greatest coronavirus risk. The New York Times.
2020 New York Times . https://www.nytimes.com/interactive/2020/03/15/
business/economy/coronavirus-worker-risk.html. [Accessed 11 April 2020]. .

[5] Edelson DP, Sasson C, Chan PS, et al. Interim guidance for basic and advanced life
support in adults, children, and neonates with suspected or con!rmed COVID-19:
from the Emergency Cardiovascular Care Committee and GetWith the Guidelines®-
resuscitation adult and pediatric task forces of the. Circulation. 2020. https://doi.org/
10.1161/CIRCULATIONAHA.120.047463.

[6] 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 sys-
tematic review. PLoS One. 2012;7(4):e35797. https://doi.org/10.1371/journal.pone.
0035797.

[7] Wang W, Xu Y, Gao R, et al. Detection of SARS-CoV-2 in different types of clinical
specimens. JAMA. 2020. https://doi.org/10.1001/jama.2020.3786 March.

[8] Cheung JC-H, Ho LT, Cheng JV, ChamEYK, Lam KN. Staff safety during emergency air-
way management for COVID-19 in Hong Kong. Lancet Respir Med. 2020;8(4):e19.
https://doi.org/10.1016/S2213-2600(20)30084-9.

[9] Zuo M-Z, Huang Y-G, Ma W-H, et al. Expert recommendations for tracheal intuba-
tion in critically ill patients with noval coronavirus disease 2019. Chinese Med Sci
J. 2020. https://doi.org/10.24920/003724 Chung-kuo i hsueh k’o hsueh tsa chih.
February.

[10] Neumar RW, Shuster M, Callaway CW, et al. Part 1: executive summary: 2015
American Heart Association guidelines update for cardiopulmonary resuscitation
and emergency cardiovascular care. Circulation. 2015;132(18 Suppl 2):S315–67.
https://doi.org/10.1161/CIR.0000000000000252.

[11] WHO. Clinical management of severe acute respiratory infection when COVID-19 is
suspected (v1.2); 2020; 1–21. https://www.who.int/publications-detail/clinical-
management-of-severe-acute-respiratory-infection-when-novel-coronavirus-
(ncov)-infection-is-suspected.

[12] Wax RS, Christian MD. Practical recommendations for critical care and anesthesiol-
ogy teams caring for novel coronavirus (2019-nCoV) patients. Can J Anaesth.
2020:1–9. https://doi.org/10.1007/s12630-020-01591-x February.

[13] CDC. Management of patients with con!rmed 2019-nCoV. CDC; 2020. https://www.
cdc.gov/coronavirus/2019-ncov/hcp/clinical-guidance-management-patients.html.
[Accessed 11 April 2020]. .

[14] ERCI. Mechanical ventilation of SARS patients: lessons from the 2003 SARS outbreak.
Health services. . https://www.ecri.org/components/HDJournal/Pages/Mechanical-
Ventilation-of-SARS-Patients-2003-SARS-Outbreak.aspx#. [Accessed 11 April
2020]. .

[15] Hunziker S, Johansson AC, Tschan F, et al. Teamwork and leadership in cardiopulmo-
nary resuscitation. J Am Coll Cardiol. 2011;57(24):2381–8. https://doi.org/10.1016/j.
jacc.2011.03.017.

[16] Malhotra S. Practice guidelines for management of the dif!cult airway. Pract Guidel
Anesth. 2016;5:127. https://doi.org/10.5005/jp/books/12644_18.

2760.e3B. Kinney, R. Slama / American Journal of Emergency Medicine 38 (2020) 2760.e1–2760.e3

https://doi.org/10.1056/NEJMsb2005114
https://doi.org/10.1097/MD.0000000000013257
https://doi.org/10.1097/MD.0000000000013257
https://doi.org/10.7326/L20-0175
https://www.nytimes.com/interactive/2020/03/15/business/economy/coronavirus-worker-risk.html
https://www.nytimes.com/interactive/2020/03/15/business/economy/coronavirus-worker-risk.html
https://doi.org/10.1161/CIRCULATIONAHA.120.047463
https://doi.org/10.1161/CIRCULATIONAHA.120.047463
https://doi.org/10.1371/journal.pone.0035797
https://doi.org/10.1371/journal.pone.0035797
https://doi.org/10.1001/jama.2020.3786
https://doi.org/10.1016/S2213-2600(20)30084-9
https://doi.org/10.24920/003724
https://doi.org/10.1161/CIR.0000000000000252
https://www.who.int/publications-detail/clinical-management-of-severe-acute-respiratory-infection-when-novel-coronavirus-(ncov)-infection-is-suspected
https://www.who.int/publications-detail/clinical-management-of-severe-acute-respiratory-infection-when-novel-coronavirus-(ncov)-infection-is-suspected
https://www.who.int/publications-detail/clinical-management-of-severe-acute-respiratory-infection-when-novel-coronavirus-(ncov)-infection-is-suspected
https://doi.org/10.1007/s12630-020-01591-x
https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-guidance-management-patients.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-guidance-management-patients.html
https://www.ecri.org/components/HDJournal/Pages/Mechanical-Ventilation-of-SARS-Patients-2003-SARS-Outbreak.aspx
https://www.ecri.org/components/HDJournal/Pages/Mechanical-Ventilation-of-SARS-Patients-2003-SARS-Outbreak.aspx
https://doi.org/10.1016/j.jacc.2011.03.017
https://doi.org/10.1016/j.jacc.2011.03.017
https://doi.org/10.5005/jp/books/12644_18

