
 

 

Since January 2020 Elsevier has created a COVID-19 resource centre with 

free information in English and Mandarin on the novel coronavirus COVID-

19. The COVID-19 resource centre is hosted on Elsevier Connect, the 

company's public news and information website. 

 

Elsevier hereby grants permission to make all its COVID-19-related 

research that is available on the COVID-19 resource centre - including this 

research content - immediately available in PubMed Central and other 

publicly funded repositories, such as the WHO COVID database with rights 

for unrestricted research re-use and analyses in any form or by any means 

with acknowledgement of the original source. These permissions are 

granted for free by Elsevier for as long as the COVID-19 resource centre 

remains active. 

 



ww.sciencedirect.com

Journal of Hospital Infection 105 (2020) 790e791
Available online at w
Journal of Hospital Infection

journal homepage: www.elsevier .com/locate/ jhin
Letter to the Editor
COVID-19 pandemic e let’s not
forget surfaces
Sir,

Severe acute respiratory syndrome coronavirus-2 (SARS-
CoV-2), responsible for the current pandemic, is spread by
droplet transmission and is not thought to be airborne. In
indoor environments, there is growing concern over how the
virus can circulate within a space. Due to droplet transmission,
a 2-m distance has been implemented in the UK. While droplet
transmission in air must be considered, and is a critical com-
ponent to the safety of healthcare workers interacting with
patients, it is also important to consider the role of surfaces.

The current guidance states that surface cleaning should be
undertaken a minimum of 20 min following an aerosol-
generating procedure (AGP) on a SARS-CoV-2-positive patient
[1]; however, there is little guidance on general surface
cleaning in other contexts. SARS-CoV-2 remains viable for up to
72 h on plastic and steel surfaces, and for up to 8 h on copper
and cardboard surfaces [2]. Without effective surface cleaning,
this can represent an important risk for surface-mediated
transmission. Now more than ever, Moment 5 of the ‘Five
Moments for Hand Hygiene’ (i.e. hand hygiene after contact
with surrounding surfaces) must be followed [3]. This is vital in
clinical areas, and also in non-clinical environments due to
asymptomatic carriage in adults.

A DNA oligonucleotide surrogate for contaminated bodily
fluid based on the cauliflower mosaic virus (AB863139.1) was
used to determine how SARS-CoV-2 would spread within a
clinical surface environment. One hundred microlitres con-
taining 1.15Eþ09 copies of oligonucleotide were inoculated on
to a bed rail within an isolation room on a paediatric ward on a
Monday morning. Samples were taken from ward surfaces that
evening and the following four evenings using cotton swabs to
assess dispersal. Swabs were transferred into molecular grade
water and processed by quantitative polymerase chain reac-
tion (efficiency¼ 103%, R2¼ 0.99). In total, 44 samples were
taken each day: 20 from the immediate bedspace environ-
ment, eight from the wider bedspace environment (e.g. cubi-
cle door handles), seven from clinical areas (e.g. height and
weight room) and nine from general ward areas (e.g. recep-
tion). This surrogate was readily removed with handwashing
adhering to the ‘Five Moments’. A single wipe (Clinell Universal
or PDI alcohol wipe) was demonstrated to remove
https://doi.org/10.1016/j.jhin.2020.05.022
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98.88e99.84% of surrogate dried on to a surface. Samples were
not taken from the original inoculation site to prevent removal
of the inoculation material.

The results showed that within 10 h, the surrogate had
moved from the isolation room and transferred to 41% of all
surfaces sampled within the ward, with a peak at 52% on Day 3
(Figure 1). The surrogate DNA persisted throughout the sam-
pling period.

When considering postive sites in relation to distance from
the initial inoculation site and area sampled, it is clear that
both of these factors play a role. Most positive sites were
recovered from surfaces near the isolation room. The imme-
diate bedspace environment and clinical areas had, overall,
the most positive sites, reaching peaks of 60% and 86% positive
sites, respectively. Most positive sites came from bed rails,
classified as an immediate bedspace site, within a nearby four-
bed bay, highlighting risk to other patients.

The results from this study show the importance of surface-
mediated transmission, particularly in light of the current
outbreak. The surrogate DNA persisted on surfaces, with 41%
positive sites on Day 5, implying a combination of poor clean-
ing, movement of patients, carers not adhering to the ‘Five
Moments’, and potential re-inoculation of the surrogate DNA
following patient movement between the isolation room and
clinical areas. Locating the surrogate DNA outside the isolation
room highlights how easily surfaces play a role in transmitting
infectious agents, even from rooms designed to help
containment.

The surrogate DNAwas inoculated once to a single site, while
patients infected with SARS-CoV-2 will introduce continual
shedding of the virus through touching surfaces and coughing.
Healthcare workers cannot prevent the spread of the virus
during AGPs and contact with infected patients unless strict
hand hygene, careful donning and doffing of personal protective
equipment, and consistent cleaning is undertaken [4].

Sputum viral load has been widely investigated and can be
as high as 108 viral copies in 1 mL of sputum [5]. However, no
data are available for the potential viral load on hands after
patient contact or touching surfaces [6]. While this study
makes no comparisons between positive site and copy numbers
required for infectious dose, the speedy and consistent spread
of the surrogate DNA has important implications for infection
control. As a high-risk area, the isolation room where the bed
rail was inoculated had a different cleaning regimen to the rest
of the ward; however, its wide dissemination indicates cleaning
failure. As the surrogate is removed readily with good hand
hygiene, this also indicated hand hygiene failure.
The Healthcare Infection Society. All rights reserved.
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Figure 1. Percentage of positive sites overall and in different areas following daily ward sampling of 44 sites. Light blue bars, immediate
bedspace; dark blue bars, wider bedspace; orange bars, clinical areas; grey bars, general ward; green line, overall percentage positive.
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It is important to consider all methods of transmission,
including the risk from surfaces. To reduce the risk, the first
line of defence for preventing the spread of SARS-CoV-2, and
other potential pathogens, is effective cleaning. SARS-CoV-2 is
an enveloped virus; as such, it is very susceptible to most
cleaning agents, which destroys the envelope and deactivates
the virus [7]. This study highlights the role of surfaces as a
reservoir of pathogens and the need to address requirements
for surface cleaning.

Conflict of interest statement
None declared.

Funding sources
This work was funded by a University College London Impact
Scholarship in collaboration with GAMA Healthcare. Dr
Cloutman-Green received salary funding from the National
Institute for Health Research (ICA-CL 2015-01-002).

References

[1] Public Health England. Transmission characteristics and principles
of infection prevention and control. London: PHE; 2020. Available
at: https://www.gov.uk/government/publications/wuhan-novel-
coronavirus-infection-prevention-and-control/transmission-
characteristics-and-principles-of-infection-prevention-and-
control [last accessed May 2020].

[2] van Doremalen N, Bushmaker T, Morris DH, Holbrook MG,
Gamble A, Williamson BN, et al. Aerosol and surface stability of
SARS-CoV-2 as compared with SARS-CoV-1. N Engl J Med
2020;382:1564e7.
[3] World Health Organization. WHO guidelines on hand hygiene in
health care. Geneva: WHO; 2009.

[4] Soma M, Jacobson I, Brewer J, Blondin A, Davidson G, Singham S.
Operative team checklist for aerosol generating procedures to
minimise exposure of healthcare workers to SARS-CoV-2. Int J
Pediatr Otorhinolaryngol 2020;134:110075.

[5] Rothe C, Schunk M, Sothmann P, Bretzel G, Froeschl G,
Wallrauch C, et al. Transmission of 2019-nCoV infection from an
asymptomatic contact in Germany. N Engl J Med 2020;382:970e1.

[6] Kampf G, Todt D, Pfaender S, Steinmann E. Persistence of coro-
naviruses on inanimate surfaces and their inactivation with bio-
cidal agents. J Hosp Infect 2020;104:246e51.

[7] Harapan H, Itoh N, Yufika A, Winardi W, Keam S, Te H, et al.
Coronavirus disease 2019 (COVID-19): a literature review. J Infect
Public Health 2020;13:667e73.

S. Rawlinsona,*
L. Cirica

E. Cloutman-Greena,b
aDepartment of Civil, Environmental and Geomatic
Engineering, University College London, London, UK

bInfection Prevention and Control, Camelia Botnar
Laboratories, Great Ormond Street Hospital, London, UK

* Corresponding author. Address: Department of Civil,
Environmental and Geomatic Engineering, University College
London, Chadwick Bldg, Room 222, London WC1E 6BT, UK.

E-mail address: ucessh6@ucl.ac.uk (S. Rawlinson)

Available online 20 May 2020

https://www.gov.uk/government/publications/wuhan-novel-coronavirus-infection-prevention-and-control/transmission-characteristics-and-principles-of-infection-prevention-and-control
https://www.gov.uk/government/publications/wuhan-novel-coronavirus-infection-prevention-and-control/transmission-characteristics-and-principles-of-infection-prevention-and-control
https://www.gov.uk/government/publications/wuhan-novel-coronavirus-infection-prevention-and-control/transmission-characteristics-and-principles-of-infection-prevention-and-control
https://www.gov.uk/government/publications/wuhan-novel-coronavirus-infection-prevention-and-control/transmission-characteristics-and-principles-of-infection-prevention-and-control
http://refhub.elsevier.com/S0195-6701(20)30253-X/sref2
http://refhub.elsevier.com/S0195-6701(20)30253-X/sref2
http://refhub.elsevier.com/S0195-6701(20)30253-X/sref2
http://refhub.elsevier.com/S0195-6701(20)30253-X/sref2
http://refhub.elsevier.com/S0195-6701(20)30253-X/sref2
http://refhub.elsevier.com/S0195-6701(20)30253-X/sref3
http://refhub.elsevier.com/S0195-6701(20)30253-X/sref3
http://refhub.elsevier.com/S0195-6701(20)30253-X/sref4
http://refhub.elsevier.com/S0195-6701(20)30253-X/sref4
http://refhub.elsevier.com/S0195-6701(20)30253-X/sref4
http://refhub.elsevier.com/S0195-6701(20)30253-X/sref4
http://refhub.elsevier.com/S0195-6701(20)30253-X/sref5
http://refhub.elsevier.com/S0195-6701(20)30253-X/sref5
http://refhub.elsevier.com/S0195-6701(20)30253-X/sref5
http://refhub.elsevier.com/S0195-6701(20)30253-X/sref5
http://refhub.elsevier.com/S0195-6701(20)30253-X/sref6
http://refhub.elsevier.com/S0195-6701(20)30253-X/sref6
http://refhub.elsevier.com/S0195-6701(20)30253-X/sref6
http://refhub.elsevier.com/S0195-6701(20)30253-X/sref6
http://refhub.elsevier.com/S0195-6701(20)30253-X/sref7
http://refhub.elsevier.com/S0195-6701(20)30253-X/sref7
http://refhub.elsevier.com/S0195-6701(20)30253-X/sref7
http://refhub.elsevier.com/S0195-6701(20)30253-X/sref7
mailto:ucessh6@ucl.ac.uk

