
consolidation of skills and expertise to a whole body

approach to point-of-care ultrasound’, we urge individuals

and professions to ensure that consolidation and expansion

of point of care ultrasound is framedby quality and rigour.
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Personal protective equipment andpossible routes of
airborne spreadduring theCOVID-19pandemic

We welcome Professor Cook’s article clarifying the use of

personal protective equipment (PPE) in protecting staff

during the current COVID-19 pandemic [1].

There remains considerable debate about the extent to

which airborne spread of SARS-CoV-2 occurs. Small

droplets (< 5 lm) are thought to remain suspended in the

air and could theoretically be inhaled into the lungs causing

infection [2]. Loose fitting ‘surgical’ masks will not prevent

such inhalation and only a tight-fitting filtering mask is

adequate. Conversely larger (> 5 lm) particles do not

remain suspended in the air [2] and can only cause infection

if they are immediately inhaled, or after contact with a

surface they land on.

We applaud the clarity brought to the complex

issue of PPE, but we have concerns about the relative

proportion of particles generated during a normal

cough or sneeze. Nicas et al. is cited as evidence that

99.9% of the fluid volume ejected during a cough is in

large particles [3]. We believe that this should be

interpreted with caution because there is also evidence

suggesting that a much higher proportion of particles

emitted are in the small, potentially airborne, range [2].

Given the uncertainty regarding the infectivity of SARS-

CoV-2 and the inoculum required to cause infection, it is

possible that the sheer number of small particles is

more relevant than the weight of the larger droplets.

The World Health Organization (WHO) has defined a

number of healthcare-related aerosol generating

procedures (AGPs) [4] but we believe this list is outdated in

the context of COVID-19. Much of the evidence used by

WHO is epidemiological, based on SARS and other

respiratory outbreaks [5]. Many of the procedures, which

were defined as aerosol generating, may in fact be a risk

precisely because they generate coughing. Bronchoscopy

and physiotherapywould likely fit this description.

Cook points out that air accelerating across a wet

surface generates aerosols [1, 4]. Typically, the faster the

airflow, the more aerosols are generated. Although we

agree there is some evidence supporting tracheal

intubation as an AGP, in our experience, very few airway

procedures generate rapid airflows unless they cause

coughing (e.g. at tracheal extubation). Many of the other

AGPs listed do not generate high airflows and we

question why they are considered a higher risk than

coughing. Procedures such as manual ventilation and

suctioning the airway (unless coughing) are unlikely to

generate high gas flows. Manual ventilation, continuous

positive airway pressure and non-invasive ventilation may

generate a leak around a mask but high gas flows in the

airway itself seem unlikely.

There are many other factors other than particle size

(such as viral shedding) which might affect spread of SARS-

1116 © 2020 Association of Anaesthetists

Anaesthesia 2020, 75, 1114–1123 Correspondence

https://orcid.org/0000-0002-4199-3315
https://orcid.org/0000-0002-4199-3315
https://orcid.org/0000-0002-4199-3315
https://orcid.org/0000-0001-9655-251X
https://orcid.org/0000-0001-9655-251X
https://orcid.org/0000-0001-9655-251X
https://orcid.org/0000-0002-3317-7609
https://orcid.org/0000-0002-3317-7609
https://orcid.org/0000-0002-3317-7609


CoV-2. However, we believe that if airborne spread can

occur, it is likely to occur with coughing and not solely

during AGPs. We agree that PPE carries cost and resource

implications and should be applied in a logical manner

based on the likely risk from any source of airborne

particles. If airborne spread does occur, then it would make

sense to apply airborne precautions when staff are exposed

to infectious patients who are coughing rather than solely in

the intensive care unit (ICU)/anaesthetic context. This may

be why somemajor bodies (the Centers for Disease Control

and Prevention and the European Centre for Disease

Prevention and Control) have advocated the use of

respirators for healthcare workers with any contact with

patients with COVID-19. It is arguable that PPE should be

directed towards ward-based healthcare workers exposed

to infected, coughing patients as much as to the controlled

environment of ICUor the operating theatres.
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Personal protective equipment and concerns over airborne
transmission of COVID-19: a reply

Thanks to Drs Brown and Pope [1] for their interest in my

review [2]. The crux of their letter is the question of whether

coughing and sneezing create a risk of infection from

aerosols and how this compares with procedure-related

aerosol generation. This area is complex, difficult to study

and, in many areas, lacking a strong evidence base.

Recommendations based on the limited evidence are at

times opaque, inconsistent and rapidly changing. Such a

situation generates strong opinions and discussion without

likelihood of resolution.

The issue of which procedures are ‘aerosol generating’

is frequently raised but I focus more on those which risk

infection of healthcare workers; in this regard the evidence

highlights tracheal intubation over all other procedures,

with mask ventilation, tracheostomy and non-invasive

ventilation also of higher risk [3]. Risk with other procedures

is open to interpretation and likely ranks lower in the

hierarchy.

There is no doubt that coughing and sneezing create a

respiratory aerosol [4], although the dichotomy into

particles larger or smaller than 5 µm is likely to be too

simplistic a concept. What is less clear is the extent of the

aerosol, its content in terms of viable viral particles and

whether the volume is sufficient to create a high risk of

infection. Factors to consider include: the individual’s

response to the virus (i.e. the extent of viral shedding and

coughing); themucus content and type; the disease severity

and stage; and the location within the respiratory tract from

which the aerosol arises [5]. Furthermore, the composition,

duration and impact of the aerosol depend on

environmental factors: temperature; local and general

humidity; and whether indoors or outdoors. Within hospital

the rates of viral clearance are impacted by air exchange

rates which vary considerably between locations. It is widely

stated that each air exchange clears 63% of viral content,

although finding supportive evidence is problematic, but in

better ventilated areas (e.g. all operating theatre and most

intensive care units) aerosols will be cleared rapidly. If the

patient wears a mask this too will dramatically reduce

infectious risk [6]. So, the fact an aerosol is generated is not

sufficient to determine that it is an infective risk or that it

contributes significantly to disease transmission.
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