
symptom onset. Recently, isolation and precautions of an ICU
patient hospitalized beyond 20 days of symptom onset were
removed by infection control advisers based on Centers for
Disease Control and Prevention (CDC) recommendations that
patients with more severe to critical illness or severe immuno-
compromise likely remain infectious no longer than 20 days
after symptom onset, and extending duration of isolation and
precautions for up to 20 days after symptom onset for severe
cases is warranted.4 A 46-year-old female patient with a past
medical history of essential hypertension initially presented
with fever, shortness of breath, diarrhea, and cough. She tested
positive for SARS-CoV-2 and required medical ICU care for
multi-organ failure secondary to COVID-19. Isolation precautions
were removed on day 21 of her symptom onset. Examination,
medication administration, and procedures including terminal
extubation were performed without precaution until her death
25 days after onset of symptoms. Notably, a repeated SARS-
CoV-2 PCR test on day 23 of her symptoms was positive. After
ending the isolation precautions, 1 ICU resident developed fever,
cough, and shortness of breath within 2 days after exposure and
tested positive for SARS-CoV-2. She is currently hospitalized for
severe COVID-19. In addition, 3 ICU nurses also tested positive
for SARS-CoV-2, with symptoms of cough, fever, anosmia, and
dysgeusia. Furthermore, 3 of 5 other ICU residents developed tran-
sient mild symptoms, including diarrhea, cough, and myalgia
within 2–7 days after exposure, but they were not tested for
SARS-CoV-2. These staff members did not have any other known
exposure to SARS-CoV-2. Universal masking, eye protection,
gowning, gloves, hair cover, and shoe covers were implemented
for all patient encounters, and appropriate personal protective
equipment was used for patients with suspected or confirmed
COVID-19.

COVID-19 patients who have been infectious for >20 days
have been reported in a peer-reviewed journal,5 and severe
COVID-19 infection has been associated with prolonged viral
shedding.6 WHO recommendations on isolation cited the range
of viral shedding as 0–20 days from a personal communication
published on a preprint website instead of in a peer-reviewed
journal,7,8 or from a study of asymptomatic patients9 or animal

models.10 In the setting of an unprecedented global pandemic,
this reckless recommendation on ending isolation and precau-
tions may put frontline healthcare workers at an unnecessary
higher risk of being infected and thus may exacerbate critical
staff shortages. Using an abundance of caution, we should rethink
the recommended criteria for releasing COVID-19 patients from
isolation.
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Assessing the infection risk of a vertical garden in a hospital setting

Bernard Surial MD1 , Miriam Vázquez MD1, Walter Steiger1, Eveline Rolli1, Simon Brand2, Konrad Mühlethaler MD, MSc3

and Jonas Marschall MD, MSc1
1Department of Infectious Diseases, Bern University Hospital, University of Bern, Bern, Switzerland, 2Infrastructure Directorate, Bern University Hospital, Bern,
Switzerland and 3Institute for Infectious Diseases, University of Bern, Bern, Switzerland

To the Editor—Although being exposed to nature may accelerate
healing and enhance patients’ well-being,1 organic material and
water sources in healthcare institutions can be harmful.2 There

is little evidence on the impact of indoor gardens in healthcare set-
tings; thus, we evaluated the potential for environmental contami-
nation of an indoor plant wall from the time of its construction on
to assess its risk for patient safety.

In 2016, an addition to our hospital was planned that included a
windowless, 11-m2 (118 ft2) waiting area next to the physical therapy
rooms. Togetherwith an interior designer and the infection prevention
team, a “vertical garden” was conceived and installed on one of the
waiting area’s walls and then assessed before the building was opened
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for patients. The plants (including Peperomia spp, Cryptanthus
bivittatus, Pellionia repens, Philodendron scandens, Begonia rex, and
Microsorum diversifolium) were inserted into a 6-m2 (65ft2) polyethy-
lenterephthalate net and irrigated with a water-loop system with a
covered tank above and a water ditch below the wall. Using a micro-
bial air sampler, particulatematter (PM-10) wasmeasured in the sur-
rounding air, and total aerobic bacterial counts and yeast and molds
in the air were assessed using agar strips with tryptic soy and
Sabouraud dextrose agar. To account for cross-contamination by
other sources, we performed control measurements in the adjacent
room. Aspergillus spp in the air was identified by microscopy and
matrix-assisted laser desorption/ionization time-of-flight mass spec-
troscopy (MALDI-TOF MS). Irrigation water was tested for total
aerobic bacteria, Pseudomonas spp, Legionella spp following current
industry norms, and mycobacteria as described previously.3 Wall-
surface cultures were performed using contact plates containing tryp-
tic soy agar (for total aerobic bacteria) and dichloran glycerol and

chloramphenicol (for yeast andmolds). After the first results, the wall
was rebuilt with a different set of Tillandsia and succulent plants and
a reduced water irrigation in an attempt to minimize the contamina-
tion. Assessments were repeated as outlined above. The hospital’s
infrastructure directorate approved the study and funded diagnostic
testing. No institutional review board approval was required for this
quality improvement project.

Measurements were performed every 14 days from 1 week
before the installation of the first wall until 3 weeks after the modi-
fied wall was placed. Visual inspection revealed dust on the plant
leaves and presence of flies (Drosophila spp) after 4 weeks, and bio-
film formation in the water irrigation tank 6 weeks after the first
wall was constructed. The results of measurements for particulate
matter, bacterial and fungal burden of the surrounding air, and
direct measurements on the plant wall are shown in Figure 1.
We found no increases in particulate matter over time, but we
encountered high concentrations in weeks 1 and 2 due to ongoing

Fig. 1. Particulatematter, total aerobicbacte-
ria and fungimeasurements of the vertical gar-
den and its surroundings. Sample 1 was taken
next to the wall, sample 2 was taken 10 m
away from the wall, and the control measure-
ment was taken in an adjacent room.
Measurements denoted as location 1 were
taken in the upper third of the wall, those
denoted as location 2 in themiddle of thewall,
and those described as location 3 in the lower
third of the wall.
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construction work in the waiting area. After the installation of the
first wall, increased concentrations of total aerobic bacteria counts
and yeasts and molds were detectable in the surrounding air. There
was no detectable Aspergillus spp, which could be attributed to the
first wall; however, we identified Aspergillus terreus in the air 2
weeks after the installation of the modified wall. Direct measure-
ments on the wall indicated an abundance of aerobic bacteria
throughout the observations. Fungi were present on plant material
throughout the study period, andAspergillus nigerwas isolated in 2
different samples at week 10. After the modification of the plant
wall, fungal concentrations were lower than before, but total aero-
bic bacterial counts of the surrounding air remained elevated. In
the water tank, total aerobic bacterial counts were between 150
and 3,000 CFU, with the presence of Pseudomonas spp detected
in only 1 instance and no Legionella spp identified. In the draining
water, neither Pseudomonas spp nor Legionella spp were present,
but we identified abundant Mycobacterium avium complex, espe-
cially early after installation of the first wall.

In the present study, we evaluated an element ofmodern health-
care design intended to provide an enjoyable patient experience.
After installing the indoor vertical garden, we detected elevated
concentrations of bacteria and fungi in the air and on the wall,
which could act as a source for nosocomial transmissions.

Studies on the role of plants in patient-care areas mainly assessed
the impact of flowers in ornamental vases. High concentrations of
gram-negative bacteria could be detected in the water inside the vases,
but their relevance for nosocomial infections among immuno-
competent individuals remains unclear.4 Invasive fungal infections
withAspergillus spp and Fusarium spp in immunocompromised indi-
viduals have been linked to the presence of fungi in the soil of potted
plants,5,6 and waterborne outbreaks due to Pseudomonas aeruginosa
and Legionella pneumophila arising fromwater outlets and decorative
fountains have been well described.2,7,8

This study has several limitations. First, we were unable to
evaluate whether our findings represent an increased risk for noso-
comial infections. Second, cross-contamination could have
occurred due to ongoing construction works, which ended during
the second wall’s assessment period. However, finalizing these con-
struction works did not affect themeasurements. Finally, the build-
ing had not dried entirely, and measurements were performed in
an area that was not well ventilated, both of which might
have increased the likelihood of microbial contamination.
Nevertheless, relative humidity of the waiting area was within
recommended norms throughout the study period.

In conclusion, the elevated concentrations of microorgan-
isms in the air, on the plant wall, and in the water of this vertical
garden led the hospital’s infection prevention committee to
forego any further indoor plant installations. Building projects
of indoor gardens in hospitals should be evaluated carefully to
assess the potential for environmental contamination to prevent
nosocomial infections.

Supplementary material. To view supplementary material for this article,
please visit https://doi.org/10.1017/ice.2020.1421
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