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Letter to the Editor
Environmental surveillance of
SARS-CoV-2 for COVID-19
outbreak detection in hospital: a
single-centre prospective study
Dear Sir/Madam,
Early identification of COVID-19 outbreaks in hospitals
requires active surveillance. Typical surveillance involves
daily systematic review of symptoms in hospitalized patients.
However, this approach does not account for pre-
symptomatic or asymptomatic patients, and COVID-19 out-
breaks continue to pose a challenge in healthcare settings.
Environmental surveillance (e.g., wastewater surveillance,
built environment sampling) may be an effective method for
active surveillance [1e4]. In a previous 14-month study, we
collected environmental surface samples from the floors at
10 long-term care homes and identified that the percentage
of floor swabs positive for SARS-CoV-2 was predictive of an
impending COVID-19 outbreak (AUC 0.84) [1]. During non-
outbreak periods, 22% of floor swabs were positive for
SARS-CoV-2; during COVID-19 outbreaks, floor swab positivity
rose to 54%. Floor swab positivity also mirrored outbreak
activity: as outbreaks worsened, the percentage of positive
floor swabs rose, and as outbreaks resolved, the percentage
of positive floor swabs fell. This study’s objective was to
assess if floor swab positivity follows a similar pattern before
and after a COVID-19 outbreak in the inpatient unit of a
hospital.

We conducted a 32-week prospective study at Mount Sinai
Hospital, a tertiary care hospital located in Toronto, Canada.
We collected floor swab samples along hallways outside
patient rooms from one of the general internal medicine
floors from October 31, 2022eJune 15, 2023 (Appendix
Figure 1). Floor swabs were performed using previously
validated protocols [5] and involved swabbing across 5 x 5
centimetre areas using the P-208 Environmental Surface
Collection Prototype kit (DNA Genotek). The quantitative
reverse transcriptase-PCR (RT-qPCR) results provided a
quantification cycle (Cq) value for each positive swab, which
was subsequently converted into copy numbers of the virus
using a standard curve detailed in previously validated
methods [5].
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An outbreak was defined by Mount Sinai Hospital as two
cases of COVID-19 within a 14-day period where both could
reasonably have been acquired in the hospital. A suspected
outbreak was defined as two nosocomial cases of COVID-19
with no link to one another, identified within 7 days. A sus-
pected outbreak only leads to a declared outbreak if addi-
tional COVID-19 cases are evident after 5e7 days of calling
the suspected outbreak. During the study period, the fol-
lowing two COVID-19 outbreaks were declared on the ward:
December 20, 2022 to January 8, 2023 (19 days) and March
17, 2023 to March 30, 2023 (13 days). A suspected outbreak
was announced on April 11, 2023 but did not lead to a
declared outbreak.

Descriptive statistics for the percentage of positive floor
swabs and copy numbers of the virus over time were reported.
Because the copy numbers were not normally distributed, non-
parametric tests were performed to compare copy numbers
before and after an outbreak.

During the 32-week period, 182 swabs were collected on
21 separate days. The overall floor swab positivity for SARS-
CoV-2 was 98.4%. During COVID-19 outbreak periods, the
floor swab positivity was 100%, and during non-outbreak
periods it was 98.0%. Since positivity was consistently near
100%, we also assessed viral copy number as a predictor. The
median viral copy number throughout the duration of the
study was 279 (interquartile range [IQR], 68 to 1230). During
COVID-19 outbreak periods, the median viral copy number
was 653 (IQR, 300 to 1754) and during non-outbreak periods it
was 210 (IQR, 49 to 1018). In Figure 1, we provide a graphical
representation of how viral copy numbers changed over time.
Two COVID-19 outbreaks occurred during the 32-week
period, and an increase in viral material (i.e., number of
copies) is evident prior to the declaration of each outbreak,
and number of copies remains high during the outbreak
period (Figure 1).

Our study demonstrates that while the percentage of floor
swabs positive for SARS-CoV-2 was near 100% regardless of the
presence of a COVID-19 outbreak, the number of detected viral
copies mirrored the COVID-19 outbreak status. We identified
that viral copy numbers were typically highest at the start of an
outbreak and fell toward the end of an outbreak.

Our study aligns with previous viral detection studies con-
ducted in patient care settings [6e8]. Previously, we and
others have proposed the use of floor swab positivity to
predict COVID-19 outbreaks. However, this approach is
unsuitable in settings with persistently high swab positivity
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Figure 1. SARS-CoV-2 viral copy numbers on the floors of the inpatient ward on log scale. One outbreak ended just prior to the study
period. Two outbreaks and one suspected outbreak occurred during the 32-week study period, highlighted in red and orange respectively.
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(i.e., approaching 100%). Nearly 100% of our hospital floor
swabs were positive for SARS-CoV-2, regardless of outbreak
status. This differs from our previous study conducted in
long-term care homes, in which floor swab positivity was
significantly different between outbreak and non-outbreak
periods. Long-term care homes strive to minimize the num-
ber of COVID-19epositive residentsdtypically, residents with
COVID-19 are transferred to hospital. Hospital wards, on the
other hand, regularly admit patients with COVID-19, which
likely explains the consistent detection of SARS-CoV-2 on the
hospital floor. By analyzing the number of viral copies of
SARS-CoV-2 instead of percentage positivity of the hospital
floor swabs, we obtained a clearer view of changes in viral
load over time.

An important limitation of our study is that it was a single-
centre evaluation. However, the results align with our prior
multicentre prospective study that included 23 outbreaks over
a 14-month period across 10 long-term care homes [1]. Future
studies will be needed to validate our findings and assess
whether environmental surveillance can help inform infection
control measures in hospitals.
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Appendix
Appendix Figure 1. Floor map for the internal medicine ward where swabbing occurred. All samples were taken from the floor. Green
circles indicate swabbing locations (i.e., hallways, nursing station, and patient common area).
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