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Monkeypox and the health-care environment

Historically, fewer than a dozen cases of health care-
associated human monkeypox have been reported in
endemic African countries, including in the Democratic
Republic of Congo (1983),' Republic of the Congo
(2003),> Central African Republic (2015-16),> and
Nigeria (2017-18).% Although all of these exposures
occurred in hospital environments, the exact modes
of transmission could not be identified. Among
healthcare-associated monkeypox cases exported to
countries outside of Africa between 2003 and 2021,
at least 250 health-care workers have had variable
unprotected exposures to the monkeypox virus in the
hospital setting;> however, only one case of nosocomial
transmission has been reported in the literature.® This
case was a health-care worker diagnosed in the UK in
2018 whose only identifiable exposure risk was the
changing of potentially contaminated bedding of a
patient with confirmed monkeypox.©

Environmental contamination of the household of
monkeypox cases’ and patient care environment® with
monkeypox virus DNA has been reported, including
detection of replication-competent virus from a
household 3 days after the patient had been admitted
to hospital” Animal models suggest that aerosol
transmission of monkeypox virus is possible, but
corroborating human studies have been scarce.

Published in The Lancet Microbe, Susan Gould
and colleagues® investigated surface and aerosol-
related monkeypox virus DNA contamination of the
environment in four respiratory isolation rooms in
the Royal Free Hospital (London, UK). The isolation
rooms were occupied at various times between May
24 and June 17, 2022, by six patients with laboratory-
confirmed symptomatic monkeypox. 73 environmental
surfaces were swabbed in patient rooms, including
high-touch areas, floors of anterooms, air vents,
bathrooms, and personal protective equipment (PPE)
worn by health-care workers. Air samples were also
collected from patient rooms (including before and
during bedding changes), anterooms, and corridors
adjacent to isolation rooms. Analysis of the extracted
nucleic acid from all samples showed that 56 (93%) of
the 60 samples were positive for monkeypox virus DNA,
with crossing threshold (Ct) values of 24-7-37-4. Surface
contamination included high-touch areas in patient

rooms, bathroom surfaces, anteroom floors after PPE
doffing, and health-care worker PPE after use. Five of
15 air samples were positive, including one air sample
collected in the anteroom before doffing, and four
samples collected before and during bedding changes in
two patient rooms. The detection of monkeypox virus
on non-touch surfaces—such as air vents and surfaces at
distances relatively far (>1-5 m) from patient beds—led
the authors to propose that monkeypox virus DNA in
aerosols, skin flakes, or dust, could be suspended in the
air through respiratory droplets or from activities such as
changing bedding. Viral isolation was attempted in four
samples, and replication-competent virus was identified
in two of the four samples, including from the floor of
an anteroom after PPE doffing and from the air samples
collected near the patient bed during a bedding change.

Gould and colleagues’ findings further substantiate
the potential of the monkeypox virus to contaminate
diverse environmental surfaces within and outside the
immediate vicinity of the patient care environment.
The identification of viable monkeypox virus in
air samples during bedding changes is novel and
noteworthy, especially as the only confirmed case of
healthcare-associated monkeypox in non-endemic
countries was associated with the changing of bedding
in a patient room.** However, this finding must be
interpreted with caution as only one air sample from
one patient room yielded replication-competent
virus and the identification of viable virus does not
necessarily translate to potential aerosol transmission of
monkeypox virus in human populations.

Overall, this study highlights some key points
relevant to public health. First, the widespread surface
contamination of the patient care environment calls
for a systematic standardised approach to surface
cleaning of hospital rooms and households of patients
diagnosed with monkeypox. Second, the detection of
monkeypox virus DNA on PPE, in doffing areas, and in
air samples at various distances from the patient bed
and during bed linen change reiterates the importance
of appropriate use and removal of PPE by health-care
workers to prevent exposure to monkeypox virus during
patient care. Third, since the changing of bedding might
be associated with the suspension of monkeypox virus
particles, staff should protect their mucous membrane
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by wearing surgical masks (with or without face shield)
at a minimum. Fourth, in view of some of the study
limitations highlighted by Gould and colleagues in their
Article, including the small numbers of viral cultures,
further studies are needed to understand the infectious
potential of fomites and aerosols in the transmission
of monkeypox virus in patient-care settings. Until
asymptomatic aerosol-related transmission is proven,
current epidemiological data does not support airborne
transmission of the monkeypox virus.

We declare no competing interests.

© 2022 The Author(s). Published by Elsevier Ltd. This is an Open Access article
under the CCBY 4.0 license.

*Dimie Ogoina, Folasade Tolulope Ogunsola
dimieogoina@gmail.com

Department of Internal Medicine, Infectious Diseases Unit, Niger Delta
University/Niger Delta University Teaching Hospital, Bayelsa PMB 100, Nigeria
(DO); Department of Medical Microbiology, College of Medicine, University of
Lagos, Lagos, Nigeria (FTO)
1 JezekZ, Arital, Mutombo M, Dunn C, Nakano JH, Szczeniowski M.
Four generations of probable person-to-person transmission of human
monkeypox. Am J Epidemiol 1986; 123: 1004-12.

10

Learned LA, Reynolds MG, Wassa DW, et al. Extended interhuman
transmission of monkeypox in a hospital community in the Republic of the
Congo, 2003. AmJ Trop Med Hyg 2005; 73: 428-34.

Nakoune E, Lampaert E, Ndjapou SG, et al. A nosocomial outbreak of
human monkeypox in the Central African Republic. Open Forum Infect Dis
2017; 4: 0fx168.

Yinka-Ogunleye A, Aruna O, Dalhat M, et al. Outbreak of human
monkeypox in Nigeria in 2017-18: a clinical and epidemiological report.
Lancet Infect Dis 2019; 19: 872-79.

Zachary KC, Shenoy ES. Monkeypox transmission following exposure in
healthcare facilities in nonendemic settings: Low risk but limited literature.
Infect Control Hosp Epidemiol 2022; 43: 920-24.

Vaughan A, Aarons E, Astbury ), et al. Human-to-human transmission of
monkeypox virus, United Kingdom, October 2018. Emerg Infect Dis 2020;
26:782-85.

Atkinson B, Burton C, Pottage T, et al. Infection-competent monkeypox
virus contamination identified in domestic settings following an imported
case of monkeypox into the UK. Environ Microbiol 2022; published online
July 15. https://doi.org/10.1111/1462-2920.16129.

Norz D, Pfefferle S, Brehm TT, et al. Evidence of surface contamination in
hospital rooms occupied by patients infected with monkeypox, Germany,
June 2022. Euro Surveill 2022; 27: 2200477.

Gould S, Atkinson B, Onianwa O, et al. Air and surface sampling for
monkeypox virus in UK hospital: an observational study. Lancet Microbe
2022; published online Oct 7. https://doi.org/10.1016/
$2666-5247(22)00257-9.

Verreault D, Killeen SZ, Redmann RK, Roy CJ. Susceptibility of monkeypox
virus aerosol suspensions in a rotating chamber. J Virol Methods 2013;
187:333-37.

www.thelancet.com/microbe Published online October 7, 2022 https://doi.org/10.1016/52666-5247(22)00286-5



