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EditordThe coronavirus disease 2019 (COVID-19) pandemic

caused by severe acute respiratory syndrome coronavirus 2

(SARS-CoV-2) has put the safety of healthcare providers at

risk,1 especially after aerosol-generating medical procedures

such as tracheal intubation and extubation.2 To improve the

safety of healthcare providers, many aerosol-generating

medical procedures have been modified and adapted in most

clinical practices. For instance, recent guidelines for airway

management in patients with COVID-193 recommend that all

intubations be performed with videolaryngoscopy instead of

direct laryngoscopy, not only to improve the success rate of

a first-pass tracheal intubation, but also to distance

healthcare providers from the airway and infectious

aerosols. These recommendations are based on the

assumption that increased distance from the patient’s

airway decreases the potential exposure to infectious

droplets. However, the assumption that distance decreases

infection risks remains unproved in the setting of aerosol-

generating procedures. We therefore examined the

relationship between distance and concentration of aerosols

during simulated intubation of an airway manikin.

An aerosol nebuliser (Airlife Misty Max 10 Disposable

Nebulizer, Carefusion, San Diego, CA, USA) introduced aero-

solised saline into the trachea of an airway manikin to simu-

late passive breathing during intubation.4 The particle

concentrations (mgm�3) of particulatematter with diameter <1
mm (PM1),<2.5mm (PM2.5), and <10mm (PM10) weremeasured

using a particle counter (Digital PM2.5 Air Quality Detector,

Greekcrit, Banggood, Guangzhou, China).4 One particle

counter was placed 30 cm above the manikin’s head and the

other was positioned 60 cm above the manikin’s head to

approximate the height of the healthcare provider performing

an aerosol-generating procedure using direct laryngoscopy or
videolaryngoscopy. Measurements were taken every second

for 5 min in the following sequence: (a) at time 0 min, the

nebuliser was then activated for 3 min to simulate passive

breathing during manual ventilation and intubation; (b) at

time 3 min, the nebuliser was discontinued to simulate a

secured airway; (c) measurements continued for an additional

2 min until particle concentrations reached baseline levels.

The measurements were performed five times. The mean

particle concentrations and their 95% confidence intervals are

plotted (Fig. 1). All measurements were performed on a sur-

gical bed at the centre of a standard operating room with

laminar flow and an hourly air exchange rate of 27 with the

door closed.

This study objectively measured and supports the

assumption that increased distances decrease the particle

concentrations for all particulate matter diameter sizes (PM1,

PM2.5, and PM10). However, this effect was limited to the first 30

s during an aerosol-generating procedure as seen in Figure 1.

Beyond 30 s, the increased distance by 30 cm did not offer

continued decreases in particle exposure. Particle concentra-

tions became similar with multiple peaks between the two

distances above themanikin’s head. Although themechanism

of the observed multiple peaks is unclear, this may reflect the

time required for redistribution and equilibration of aero-

solised particles, especially those with smaller diameters,

within the high dynamic airflow of a standard operating room.

Because aerosolised SARS-CoV-2 droplets fall within two

diameter sizes, between 0.25 mm and 1 mm and >2.5 mm,5 we

estimated the particle concentration of ‘PMcovid’ by summing

the particle concentrations of PM1 with the difference of PM10

minus PM2.5. PMcovid mirrored the behaviour of the other

particulate matter diameter sizes. Thus, although the benefit

of decreased particle concentrations as a result of increased
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Fig 1. The mean of five measurements of particle concentrations (mg m�3) measured at 30 cm (red circle: mean [95% CI]) and 60 cm (blue

solid square: mean [95% CI]) above the manikin’s head for particulate matter diameter sizes: (a) PM1: <1 mm, (b) PM2.5: <2.5 mm, (c) PM10: <10
mm, and (d) PMcovid: sum of particulate matter diameter sizes <1 mm (i.e. PM1) and between 2.5 and 10 mm to simulate severe acute res-

piratory syndrome coronavirus 2 (SARS-CoV-2) aerosols. CI, confidence interval.
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distance is brief, it may be sufficient formost rapid intubations

as the average intubation time is ~15 s.5

Our study illustrates the potential benefits of increased

distances in reducing aerosolised exposure during aerosol-

generating procedures. However, the actual clinical benefit

remains unknown. It is important to note that distances of 30

cm and 60 cm above the manikin’s head are greater than

previously reported mean intubation distances of 15 cm dur-

ing direct laryngoscopy and 35 cm during videolaryngoscopy,6

although most healthcare providers have increased the
distance at which they perform aerosol-generating procedures

during this pandemic. Thus, we decided to study distances of

30 cm and 60 cm as reflective of recent changes in clinical

practice.

With experts bracing for a second wave of COVID-19 and

the continued high incidence of infection from the first wave,7

further studies are needed to refine our understanding of the

behaviour of aerosolised particles and to better elucidate the

assumptions we rely on to keep healthcare providers safe

when performing aerosol-generating procedures. In addition
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to distance, exposure to aerosolised particles is dependent on

the duration of suspension, which is not only affected by

particle size and concentration, but also by the surrounding air

flow where the aerosol-generating procedure is performed. To

prepare for a second wave and optimise safety, clinicians

should assess the behaviour of aerosols and airflow dynamics

within their individual clinical practices and operating rooms.
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EditordThe coronavirus disease 2019 (COVID-19) pandemic management team could edit each file as it was being created.
brought a unique set of challenges to staff management owing

to the need for the rapid redeployment of anaesthetists from

theatres to cover the expansion of intensive care, while ac-

commodating an increased absence rate because of sickness

and self-isolation. As part of planning for the switch to an

emergency rota, multiple options were considered by our

management team, including adapting existing software and

using free-to-use cloud-based collaborative tools offered by

Google™. We decided to implement a new system that could

be customised and adapted to crises more flexibly than our

existing rota software (CLWRota, Rotamap Ltd., 3 Tottenham

Street, London W1T 2AF, Registered in England No. 04551928,

info@rotamap.net, þ44 (0)20 7631 1555). A novel rota system

was created using freely available online collaborative tools

based on a system used in hospitals in London and

Cambridge.1e3 A perfect rota system would be free, easy to

use by co-ordinators, and staff, able to record leave requests

and alerts for self-isolation, individualised, and able to split

the workforce into teams based on skill mix.4,5 The new

system was implemented in March 2020 and used to

redeploy staff during the surge of COVID admissions until

May 2020.

An online shared drive was created that contained the

documents used to institute the emergency rota. The rota
A spreadsheet was created with a rota template for the coming

4 months from implementation on March 30, 2020. The shift

types were defined by their name and duration. All shifts were

allocated on a centralised page that acted as a reference to

other pageswhich displayed a personalised rota, a skills-based

rota, and a daily on-call rota. In order to promote equality

when allocating shifts, a live updated column next to each

name included the mean number of hours per week as well as

the number of night shifts and weekends.

The sheet was published as a PDF and on a website so staff

members could access the rota at their leisure using their

smartphone or desktop computer. A survey form was created

that allowed individuals to report self-isolation, sickness, or

request leave. This form triggered an email on completion sent

to the rota co-ordination team to alert them to the new

request. A document was created to contain links to each rota

page for staff members that was published to the web in order

to preserve the original document and sheet and protect them

from being edited by staff members inadvertently. A dynamic

shift pattern was used whereby reserve shifts were allocated

to staff who were available to attend the hospital urgently to

help with a sudden surge in demand. Shifts were colour co-

ordinated in order to improve readability and highlight unal-

located shifts. An automatic daily report was sent to senior
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