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Hospitals around the world are ramping up their services to
accommodate patients infected with severe acute respiratory distress
syndrome coronavirus 2 (SARS-CoV-2). Although healthcare workers
(HCW) are at significant risk for infection with SARS-CoV-2, the deficit
of personal protective equipment (PPE) to protect HCWs from infection
has been a major recurring concern. Recommendations for the use of
personal protective equipment to protect against SARS-CoV-2 exposure
by HCWs were recently published by the World Health Organization
and the US Centers for Disease Control and Prevention. For aerosol-
generating procedure, N95 respirators, eye protection, isolation
gowns, and gloves were recommended. Coveralls, boots with a cover,
and hair coverings were not part of the recommended protective
clothing [1].

The World Health Organization (WHO) has classified cardiopulmo-
nary resuscitation (CPR) as an aerosol-generating procedure [2]. The
center for disease control (CDC) along with American Heart Association
(AHA) has issued recommendations for CPR, endotracheal intubation,
and noninvasive ventilation to minimize aerosol generation and protect
the HCW [3]. Some of these recommendations especially for CPR include
holding chest compression during intubation and trying to establish an
airway early in the resuscitation to minimize aerosol generation. Barrier
enclosures have been previously described to minimize contamination
of HCW during aerosol generating procedures [4]. However, no such
modality has been described to protect HCWs while performing CPR.
Here we describe a model to lower contamination by aerosol of HCWs
during simulated CPR.

1. Method

The barrier used is Mayo stand with transparent plastic sheet. We
used clear plastic shower liner (70 in. x 72 in.) covering the simulated
patient. We pulled the mayo stand as shown in figure over the head of
the patient, adjusted the height of the stand, and covered it with the
plastic sheet to fully enclose the mouth and face of the patient before
we started the CPR. In our simulation, the person performing chest com-
pression was stationed to the right side of the manikin ‘victim’ who is
not intubated. The model simulates the beginning of cardiac arrest re-
suscitation before a definitive airway is established. The HCW
performing chest compression is donned in appropriate PPE as per
CDC guidelines. Glo germ™ was used to simulate aerosols during the
CPR.

We performed this simulation with and without barrier and took
photographs of HCW illuminated by ultraviolet light to assess the visible
level of contamination with the fluorescent aerosolized particles.

https://doi.org/10.1016/j.jcrc.2020.05.007
0883-9441/© 2020 Elsevier Inc. All rights reserved.

2. Results

UV light illuminated images below demonstrate exposure to HCW
using complete PPE as per CDC and WHO guidelines with and without
the barrier described previously. Fig. 1: Draped Mayo stand barrier dur-
ing CPR. Fig. 2 shows barrier stand and HCW performing CPR with barrier
sheet on to decrease contamination from any generated aerosol.
Figs. 3-6 show dispersion of aerosols on the PPE of the HCW performing
CPR without barrier enclosure. Figs. 7-8 show minimal contamination of
HCW with aerosols when barrier stand and cover were used during CPR.

3. Discussion

Despite personal protective equipment, fluorescent markers were
found on the uncovered areas of neck, skin and hair of the HCW provid-
ing resuscitation to a simulated SARS-CoV-2 patient without barrier
enclosure. The findings suggest that the current recommendations for
personal protective equipment may not fully prevent exposures while
performing CPR. Clothing that covers all skin and hair may further
diminish exposure risk.

However using a simple barrier stand with barrier sheet can signifi-
cantly decrease aerosol dispersion in the air and onto the healthcare
workers, potentially better protecting them from significant exposure.

Inhalation of aerosols and exposure risks associated with doffing
were not evaluated. The simulated healthcare setting and the surrogate
measures of exposure are the primary limitations. Because this was a
mannikin simulation, it is uncertain how the results may translate to ac-
tual patient care.

Fig. 1. Mayo stand with plastic drape decreasing aersol exposure to HCW performing CPR.


http://crossmark.crossref.org/dialog/?doi=10.1016/j.jcrc.2020.05.007&domain=pdf
https://doi.org/10.1016/j.jcrc.2020.05.007
https://doi.org/10.1016/j.jcrc.2020.05.007
http://www.sciencedirect.com/science/journal/
www.journals.elsevier.com/journal-of-critical-care
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Fig. 4. Dispersion of aerosols on the PPE of the HCW performing CPR without barrier
enclosure.

Fig. 2. Mayo stand with plastic drape decreasing aersol exposure to HCW performing CPR.

Fig. 3. Dispersion of aerosols on the PPE of the HCW performing CPR without barrier
enclosure. Fig. 5. Dispersion of aerosols on the PPE of the HCW performing CPR without barrier
enclosure.
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Fig. 6. Dispersion of aerosols on the PPE of the HCW performing CPR without barrier
enclosure.

Fig. 7. Minimal contamination of HCW with aerosols when barrier stand and cover were
used during CPR.

ADDENDUM

The barrier enclosure mentioned in our publication, using mayo
stand and plastic sheet, can also be used to assist health care workers
(HCW) during manual bagging and intubation along with CPR. We

Fig. 8. Minimal contamination of HCW with aerosols when barrier stand and cover were
used during CPR.

performed simulation with HCW performing intubation using video lar-
yngoscopy initially without the barrier enclosure and later with the bar-
rier enclosure as mentioned. The HCW performing chest compression is
done in appropriate PPE as per CDC guidelines. Glo germ ™ was used to
simulate aerosols during the intubation

Additional images attached. Image 10 showing aerosol dispersion on
HCW post intubation using video laryngoscopy without using our bar-
rier enclosure. Fig 11 shows HCW performing intubation using barrier
enclosure and Fig 12 shows aerosol dispersion post intubation limited
to hands pf HCW but protecting them otherwise.
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Our novel technique of stand and sheet can thus be used for intuba-
tion and chest compression while protecting HCW from significant
aerosol exposure.

In addition we want to add the attached 3 photos
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