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Airborne Transmission of Covid-19: Implications for Irish Hospitals
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The pandemic spread of COVID-19 raises many questions about its transmissibility. The initial consensus was
that spread was primarily by contact with a contaminated surface and by inhalation of droplets. However,
airborne transmission is increasingly considered probable. Clarifying COVID-19 transmission is crucial for
effective infection prevention and control (IPC) and healthcare worker (HCW) protection.1 SARS-C0V-2 is more
transmissible than influenza, with a mean reproductive number of 2.65, even if not as high as other viruses such
as measles.2 Personal protective equipment (PPE) shortages, IPC lapses, workload intensity and other factors
not yet known, may explain significant hospital transmission during the early stages of the pandemic in Ireland
and elsewhere.
It is increasingly clear that SARS-CoV-2 can persist in the environment. Under experimental conditions, SARSCoV-2 remained viable in aerosols for three hours.3 While these data must be interpreted cautiously in a
healthcare context, it is possible that this virus is more persistent than we think and can spread further than by
droplets.
In Hong Kong, a number of measures, including isolation in airborne infection isolation rooms (AIIR) were used
in caring for confirmed cases of COVID-19, and transmission to patients or to HCW, including following
unprotected exposure, was not observed.4 In Wuhan, SARS-CoV-2 was detected in 14/40 (35%) air samples,
and they estimated that the maximum transmission distance might be up to 4m.5 Liu and colleagues found
SARS-Cov-2 containing aerosols of 0.25-1.0u in patient, physician and public areas, and suggest that these are
capable of re-suspension from surfaces.6
To implement IPC measures, it is easier to classify transmission in the air as either droplet (short range) or
airborne (long-range) transmission, even if it may not be as simple as this. Conventional opinion suggest that
droplets spread influenza. However, after an investigation of a hospital outbreak, it was concluded that aerosol
transmission was possible arising from air flowing from the clinical area of the index patient to areas where
other patients acquired influenza.7 Teller and colleagues suggest that influenza may be transmitted by the
airborne route and this may lead to more severe illness.8
Many factors are likely to be involved in the transmissibility of SARS-CoV-2, including the stage of illness and the
likely viral load, possible differing susceptibilities to infection amongst contacts of cases, airflows, and surfaces,

which vary in their capacity to support viral persistence. However, it seems likely that transmission may include
both droplets and aerosols. Full PPE (including respirators or equivalent masks) is required during aerosol
generating procedures (AGP). However, it seems biologically plausible that a symptomatic patient may
disseminate via both means during coughing, sneezing and even talking. If so, that has implications for IPC
practises and for hospital infrastructure.
Some now argue strongly that the transmission of SARS-CoV-2 includes aerosols that may travel 2m or more.912 This is based on experimental and observational data as well as mathematical modelling. Droplets (>5ųm)
may spread further than many believe, with the distance being influenced by relative humidity, temperature
and particulate matter.10,11
The inference is that AIIR facilities and full PPE may be required for more patients with COVID-19 than just those
during AGP. We also need to consider more the direction of airflows where there are multi-patient facilities,
e.g. ward bays, to minimise spread.
After the epidemic of severe acute respiratory syndrome (SARS) due to SARS-CoV-1 in 2003, many countries
reviewed their capacity to control epidemics and potential pandemics. In Hong Kong, the government insisted
on a minimum distance between beds and the provision of more than 1,400 isolation rooms with negative
pressure ventilation in public hospitals.13 This may partly explain why some Asian countries with prior
experience of managing SARS, such as Hong Kong and Singapore, appear to have coped better with this
pandemic than countries largely unaffected by SARS.
In Ireland, the Health Information and Quality Authority have published standards for IPC in acute hospitals. 14
However, implementation of best practice IPC is challenging because of sub-optimal infrastructure in many
hospitals. In 2009 an expert group recommended that newly built hospital in-patient accommodation should
comprise 100% single-patient rooms, existing multiple bedded rooms contain no more than three beds, and
that there be at least one AIIR per 150 acute inpatient beds with double that for regional or tertiary referral
hospitals.15 However, little progress was made in implementing these recommendations since then. In a 20112012 European hospital study, the country median proportion of single-bed rooms was 24.2%, with Irish
hospitals reporting between 10-20%.16 Of 60 Irish acute hospitals surveyed in May 2017, the average proportion
of single patient rooms in public hospitals ranged from 15% to 29% with 52% in private hospitals. The majority
(76%) of single rooms were reported to have en suite facilities, however, there were only 1.8 AIIR per 100 beds.17
The recent pandemic underscores the need for more single rooms with AIIR capacity in acute hospitals to
facilitate appropriate patient placement and to prevent cross-infection. While natural ventilation probably
suffices for most patients in hospitals, we need to learn from recent evidence, plan for the future, and improve
the environmental conditions for all in acute hospitals. This will help control the next pandemic, reduce
nosocomial and HCW acquisition, and better prevent more common infections such as seasonal influenza.
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