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Letter to the Editor
Stability of SARS-CoV-2 on
environmental surfaces and in
human excreta
Sir,

At the end of 2019, a novel human coronavirus, severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2), emerged and
rapidly spread throughout the world. Although close exposure
to respiratory droplets from an infected patient is the main
transmission route of SARS-CoV-2, touching contaminated sur-
faces and objects might also contribute to transmission of this
virus. In addition, the evidence for gastrointestinal infection of
SARS-CoV-2 and the presence of SARS-CoV-2 RNA in faecal
specimens raised the question of a faecaleoral transmission
route [1,2]. Here, we a report our study on the stability of
SARS-CoV-2 on various environmental surfaces and in human
excreta (faeces and urine). These data have great importance
for understanding the transmission of this virus.

Nine different objects representing a variety of household
and hospital situations were collected and cut into small pieces
of about 1�1 cm. SARS-CoV-2 BetaCoV/Beijing/AMMS01/2020
was the strain used. Fifty microlitres of virus stock with an
infectious titre of 106 50% tissue culture infectious dose
(TCID50) per millilitre was deposited on each surface and left at
room temperature. At predefined time-points, the viruses were
recovered by adding 500 mL of viral transport medium. The
infectivity of residual virus was titrated in quadruplicate on 96-
well plates containing 100 mL of Vero cells (2�105 cells/mL).
The plates were incubated in 5% CO2 at 37

�C. On the fifth day,
the cytopathic effect was observed under a microscope, and
the TCID50 for each sample at a different time was calculated
with the ReedeMuench method. All experiments were repea-
ted three times. SARS-CoV-2 was stable on plastic, stainless
steel, glass, ceramics, wood, latex gloves, and surgical mask,
and remained viable for seven days on these surfaces. The virus
titre declined slowly on these seven surfaces (Figure 1A).
However, no infectious virus was recovered from cotton clothes
after four days and from paper after five days.

The specimens of faeces and urine were collected from
three healthy donors, including two adults and one seven-year-
old child. A 10% suspension of each faecal specimen was
https://doi.org/10.1016/j.jhin.2020.10.021
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prepared in phosphate-buffered saline (pH, 7.4) as described
previously [3]. A total of 2.7 mL of each filtered faecal sus-
pension and urine sample was inoculated with 0.3 mL of virus
stock and left at room temperature for seven days. At desired
time-points, 50 mL of each sample was taken and virus titre was
determined with the same method described above. Figure 1B
shows the duration of SARS-CoV-2 survival in three faeces. In
the first adult faecal specimen, no viable SARS-CoV-2 was
measured after 6 h, and in the second adult faecal specimen,
no virus remained viable after 2 h. However, the virus survived
for two days in the child faeces. SARS-CoV-2 was more stable in
urine than in faeces, and infectious virus was detected up to
three days in two adult urine samples and four days in one child
urine sample.

Prior to our study, two research teams had reported on the
stability of SARS-CoV-2 on different material surfaces [4,5]. In
comparison with the above two studies, our data displayed a
prolonged survival time of this virus on environmental surfaces.
In general, the stability of virus in environments was derived
from simulated experiments, which were influenced by many
factors. The titre of virus stock and the volume of virus inocu-
lation were related with the final results. Compared with van
Doremalen’s experiments, we used the same volume of inocu-
lation, but the titre of virus stock was one logarithmic unit
higher. In Chin’s study, 5 mL of virus stock with an infectious titre
of 106.8 TCID50/mL was deposited on the surface. Therefore, we
highly recommended that a technical specification should be
drafted to guide further research into the survival of newly
emerging virus.

Fomites such as human excreta are a matter of considerable
public concern for the transmission of SARS-CoV-2. Several
studies reported the presence of viral RNA in faeces of patients
in which respiratory samples had switched negative [2,6]. In
this study, we showed that this virus remained viable for sev-
eral hours in faeces and for three to four days in urine. With
respect to virus isolation, it is not easy to isolate SARS-CoV-2
from faecal samples, in spite of high virus RNA concentration.
Until recently, three SARS-CoV-2 strains were successfully iso-
lated from faecal specimens [7]. The short duration of SARS-
CoV-2 survival in faeces has practical implications for virus
isolation from faecal samples. A reasonable suggestion is that
we should shorten the time from sample collection to virus
isolation. There was scarce evidence for the presence of viral
RNA of SARS-CoV-2 in urine, and no infectious virus has yet been
isolated from a urine sample. However, isolation of SARS-CoV,
closely related to SARS-CoV-2, has indeed been reported.
Ltd. All rights reserved.
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Figure 1. Stability of SARS-CoV-2 on environmental surfaces and in human excreta. (A) Survival time of SARS-CoV-2 on nine surfaces. The
limit of detection (LOD) for the assays was 101.5 tissue culture infectious dose (TCID50)/mL. (B) Survival time of SARS-CoV-2 in three faecal
and urine specimens. The LOD for the assays was 102.5 TCID50/mL due to cytotoxicity caused by faecal and urine specimens.
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Taken together, the transmission of SARS-CoV-2 by human
excreta is plausible. Effective hand hygiene and adequate
disinfection in toilets is recommended to limit the transmission
of this virus.
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