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sampling of HCWs’ hands; sampling was across the entire surface
area of both hands (palm, fingers, back of the hand, interdigital
using primers (nCoV_IP2 and nCoV_IP4) targeting two regions on
the RNA-dependent RNA polymerase (RdRp) gene (National
Despite the fact that hand hygiene is considered an impor-
tant issue in preventing SARS-CoV-2 transmission, very few
studies have documented the detection or survival of the SARS-
CoV-2 on human skin [1,2]. None, to our knowledge, has been
conducted under real-life conditions.

We conducted an observational study from May to October
2021 (mainly variant delta spread) in a university hospital to
assess the detection of SARS-CoV-2 RNA on healthcare workers’
(HCW’s) hands involved in COVID-19 patients’ care.

We included any type of care delivered to hospitalized iso-
lated COVID-19 cases (i.e. patients within 10 days of symptom
onset, or 20 days if immunocompromised or on the intensive
care unit (ICU)). Data relating to the care provided were col-
lected prospectively: patient characteristics, time of sampling,
HCW job role and type of care provided by the HCW and prac-
tices with their hands. Early and late COVID-19 were defined as
<7 days and �7 days after symptom onset. A single sterile pre-
moistened swab with universal transport medium (regular floq
swab, UTM� 346C; Copan, Brescia, Italy) was used for each
epartment, Angers Uni-
boratory EA 3859, 4, rue
41 35 47 09.

gers.fr (C. Lefeuvre).

ociety. Published by Elsevier
spaces). Each HCW was sampled on three occasions: (i) before
care (and any glove wearing); (ii) immediately after care before
any hand hygiene, but after glove removal (if used); and (iii)
immediately after hand hygiene using a hydro-alcoholic hand
rub. Samples were analysed using a reverse
transcriptionequantitative polymerase chain reaction assay
(laboratory developed test) running on the Panther Fusion�
module on the Panther� system (Hologic�; San Diego, CA, USA)

Reference Center of respiratory viruses; Institut Pasteur, Paris,
France). A sample was considered positive if one or both
sequences on the RdRp gene were detected. Cycle threshold
(CT) values, i.e. number of cycles of quantitative PCR, estimate
viral load. The study was approved by the ethics committee of
the University Hospital of Angers (agreement 2021-110).

One hundred and ninety-four samples were collected,
respectively 62, 66, and 66 samples before care, after care and
after hand hygiene relating to 54 patients (more than one
contact was observed for seven patients). Table I summarizes
the characteristics of patients and the care episodes. Thirty
and 36 contacts were with early (median: 3 (range: 1e6) days
post-symptom onset) and late (median: 11 (range: 7e20) days
post-symptom onset) COVID-19, respectively.

Two samples were positive (CT >37 for both), both after
care of early COVID-19 patients (6.7% of after care of early
patients’ samples). The first positive sample was from a nurse
after several interactions with an ICU patient’s environment
(no direct patient contact) with no gloves worn. The patient
was intubated, non-immunocompromised, and unvaccinated.
The patient had been symptomatic for two days; Charlson
score was 6 and treatment was with dexamethasone. The
second positive sample was from a nursing assistant after
bathing a patient on a general ward. The patient was not
immunocompromised, had a three-day history of symptoms
Ltd. All rights reserved.
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Table I

Characteristics of patients and their care

Characteristics and care group No. % Median IQR

Healthcare worker category
Medical doctor 0 0
Resident/medical student 11 16.7
Nurse 32 48.5
Nurse assistant 20 30.3
Physiotherapist 0 0
Occupational therapist 0 0
Othersa 3 4.5

Type of care
No direct contact with the patient or
biological matters

9 13.6

Direct contact with the patient, short
duration (<5 min), no contact with
biological matters

25 37.9

Direct contact with patient, long duration
(>5 min) and/or contact with biological mattersb

32 48.5

Care with gloves 51 77.3
Patient age (years) 65.7 51.9e74.5
Delay between symptom onset and sampling (days) 7.5 3e11.8
Hospitalized in ICU 22 40.7
Immunocompromised 8 14.8
Oxygen therapy

None 20 37.0
<6 L 14 25.9
>6 L 6 11.1
Intubated 14 25.9

Katz score 3.5 0e9
Charlson score 3 1e6
Coughing (40 patients assessed) 12 30.0
Wearing mask during care (39 patients assessed) 6 15.4
Treatment

Dexamethasone 34 63.0
Tocilizumab 13 24.1
Monoclonal antibodies 1 1.9
Convalescent plasma 0 0
Others 0 0

Vaccination status (51 available)
1 dose 8 15.7
2 doses 15 29.1
3 doses 1 2.0
Unvaccinated 27 52.9

IQR, interquartile range; ICU, intensive care unit.
a Two midwives and one radiology technician.
b Including 13 care involving contact with stools or sputum.
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and had received one dose of vaccine. Katz and Charlson scores
were 5 and 10, respectively; the patient was receiving neither
specific treatment for COVID-19, nor oxygen; he was not
coughing, but not wearing a mask.

To our knowledge, our study is the first to characterize SARS-
CoV-2 RNA detection on HCW hands in ‘real life’ conditions.
SARS-CoV-2 has been shown to survive for several hours on skin
[2]. HCW hand contamination may be associated with viral load,
type of care, duration of care, exposure to droplets and envi-
ronmental conditions (humidity, temperature, etc.). However,
our study was not powered to assess these variables. It has been
suggested that SARS-CoV-2 may be present on patients’ skin,
from where it might be transferred to HCWs’ hands [3].
Our study has some limitations. We did not perform viral
cultures and cannot exclude the possibility that the SARS-CoV-2
RNA that we detected represents non-viable virus. The few
studies that have looked for viable virus on environmental
samples have mostly reported negative results [4e6]. The high
CT-values that we found suggested low viral loads or non-viable
virus. We did not sample the HCWs to exclude them asympto-
matically shedding virus; however, neither HCW’s ‘before care’
sample was positive. Finally, an alternative sampling method,
e.g. a ‘glove-juice’ sampling method, might have been more
appropriate [7].

Nevertheless, we showed that, although infrequent, SARS-
CoV-2 RNA could be found on HCWs’ hands after delivering
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direct and indirect care to early COVID-19 patients. Further
studies are needed to assess the significance of SARS-CoV-2
hand carriage by HCWs.
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