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To the Editor:

Nasal high flow oxygen therapy (NHF) may spread the severe acute respiratory syndrome
coronavirus (SARS-CoV-2) virus through respiratory droplets and contact with fomites. This
concern leads to significant controversies regarding recommendations of its use in different
evidence-based guidelines of therapy of coronavirus infectious disease 2019 (COVID-19)
patients®. We, therefore, aimed to determine if NHF use for COVID-19 patients was associated
with higher environmental surface SARS-CoV-2 contamination compared with those who were
intubated and mechanically ventilated (MV).

We performed an observational, single-centre study initially including 10 consecutive critically
ill COVID-19 patients who required ICU admission (5 NHF and 5 MV). All patients were
admitted to ICU negative pressure single rooms with 12 air changes per hour. Closed-aspiration
systems were used in mechanically ventilated patients. Patients with NHF only wore surgical
masks above the NHF cannula when healthcare personnel were inside the room. The Ethics
Committee of Vall d’Hebron University Hospital approved this study (PR(AG)225/2020), and
the need for informed consent was waived due to the observational nature of the study.
Confirmation of SARS-CoV-2 persistence on environmental surfaces was based on the
detection of viral genome by reverse-transcription quantitative polymerase chain reaction (RT-
gPCR). Sample collection was performed within the first 24 hours of admission and after 3
days, before the daily room cleaning, from the following sites: bedside monitor, mechanical
ventilator screen, computer keyboard, nurse medication trolley, infusion pumps, patient sheet,
bed handle, personnel protective equipment (gloves, coat, protection glasses, hat), stethoscope,
room floor at 1.5 metres distance from the patient, and a filter paper placed immediately before
the room high efficiency particulate air (HEPA) filter. Environmental and equipment surfaces

(approximately 5x5 cm) were sampled using moistened sterile swabs.



If all samples were negative, inclusion of two additional patients (one of each group [NHF and
MV]) was planned. Two more samples were collected for these two additional patients. First,
air sampling of room air was performed using a Sartorius MD8 microbiological sampler,
containing a gelatine membrane filter for a fixed given sample volume of 10001 by placing the
sampler near the patient (50 cm). After sampling, the filter was immediately sent to the lab
where 3 ml of Dulbecco’s modified Eagle medium (DMEM; Lonza, Allendale, NJ) was added
and frozen at -80 °C until the analysis was performed. A second additional sample from the
NHF cannula of the non-intubated patient was also obtained. The swabs were transferred
immediately into 3 ml of DMEM, sent out to the microbiology laboratory and frozen at -80°C
until RT-gPCR analyses were done. Total nucleic acids were extracted using NucliSENS
EasyMAG (BioM¢érieux, Marcy I’Etoile, France) according to the manufacturer’s instructions.
Detection of SARS-CoV-2 genome was carried out by a commercial multiplex RT-gPCR assay
(TagMan™ 2019-nCoV Assay Kit v2, Thermofisher, USA).

SARS-CoV-2 samples containing viral RNA, as determined by RT-qPCR, were assessed for
the presence of infectious virus by titration in Vero E6 cells (ATCC® CRL384 1586™), as
previously reported > 2, Vero E6 cells were cultured in DMEM (Lonza) supplemented with 2%
foetal calf serum (FCS; EuroClone), 100 U/mL penicillin (ThermoFisher Scientific, Life
Technologies), 100 pg/ml streptomycin (ThermoFisher Scientific, Life Technologies), and 2
mM glutamine (ThermoFisher Scientific, Life Technologies).

Direct samples and serial ten-fold dilutions in supplemented DMEM were transferred to Vero
E6 monolayers. Plates were monitored daily under a light microscope and wells were evaluated
for the presence of cytopathic effect (CPE) at 6 days after infection. Results are expressed as
median (25" percentile—75" percentile).

The main characteristics of the patients included in this study are summarized in Table 1. Two

of the patients were initially included as MV patients (only have samples at day 1 of MV) and



subsequent samples were collected when they were supported with NHF after extubation (cases
1 and 2 among MV patients that correspond to cases 6 and 8 among NHF patients,
respectively). A total of 252 environmental samples were collected from the first 10 patients.
No differences between the time of positive nasopharyngeal swab collection and time of
environmental sample collection were observed (median of 3 days [1-5] in NHF and 4 [3-9] in
MV patients; p= 0.222). At the time of first collection, patients with NHF were supported with
a median flow of 55 Lpm (50-60) and had a median respiratory rate of 23 (22-24) bpm and a
SpO,/F\0; ratio of 154 (145-192). The RT-gPCR reactions were negative for all the tested
surfaces.

An additional 29 samples were obtained from two more patients. Only the sample collected
from the NHF cannula was positive for SARS-CoV-2 RNA. This NHF cannula positive sample
was inoculated to susceptible Vero E6 cells, but no CPE was observed after a 6-day observation
period. Therefore, no infectious SARS-CoV-2 was found in any of the environmental samples
collected in this study. However, the degree of surface and air contamination from SARS-CoV-
2 in a previous study was highly heterogeneous®. The singularity of the present study is that it
includes the largest data on the environmental persistence of SARS-CoV-2 in the rooms of
COVID-19 patients being treated with NHF. Moreover, we compared the environmental
contamination associated with NHF use to MV. Lack of environmental contamination in an
ICU environment with negative pressure rooms was observed in both groups. Indeed, it has
recently been shown that NHF by itself may not increase aerosol generation in healthy
volunteers in a negative-pressure room °. Interestingly, despite it being impossible to place
living SARS-CoV-2 on a surface to obtain a positive control for obvious safety reasons, we
could obtain one positive RT-gPCR from the nasal cannula of one of the non-intubated patients

suggesting that the sample collection and PCR technique was correctly performed. These



results were similar to the previous reported by Colaneri et al® that obtained a unique positive
PCR sample from inside the helmet of one non-intubated patient. However,

The limitations of this study are that, first, air sampling was performed in only two patients and
we cannot exclude that with increasing the litres of air sampling, we could likely obtain a
positive sample. Secondly, the study was performed in ICU rooms with negative pressure and
use of closed-aspiration systems in intubated patients and therefore its results may not be
generalizable to other hospital environments.

Despite these limitations, our results suggest that, with adequate infrastructure, NHF does not

increase environmental surface contamination in critically ill patients with COVID-109.
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Table 1. General characteristics of the population included

Ne° of ..
. L i Type of Days from positive
Case Age SAPSIII APACHE II quadrants in - D-dimer IL-6 Type of room respiratory RT-gPCR to first
Chest-X- (ng/ml) (mg/dL) I llecti
Ray support sample collection
1 37 23 19 4 171 100 'CUsingle-room with MV 3
negative pressure
2 56 49 18 2 6329 2359  |CU single-room with MV 3
negatlve pressure
3 49 13 22 4 221 195 |CUsingle-room with MV 9
negatlve pressure
4 55 30 22 4 3177 53 ICUsingle-room with MV 3
negatlve pressure
5 71 67 31 4 953 103  |CU single-room with MV 10
negatlve pressure
6 37 23 20 4 171 100  'CU single-room with NHF 1
negatlve pressure
7 44 32 21 2 225 108  'CU single-room with NHF 6
negatlve pressure
8 56 49 18 2 6329 9359  CU single-room with NHF 5
negatlve pressure
9 54 25 22 4 1321 4541 |CU single-room with NHF 4
negatlve pressure
10 69 30 31 4 456 3g5  |CU single-room with NHF 1
negatlve pressure
11 72 23 26 2 170 22 Intermediate care, NHF 1
double-room
12 39 38 19 4 3319 2656 |CU single-room with MV 5

negative pressure




SAPS Il1I: Simplified Acute Physiology Score; APACHE Il: Acute Physiology and Chronic Health disease Classification System; IL: interleukin; MV: mechanical ventilation;
NHF: nasal high flow; RT-qPCR: real-time reverse-transcription polymerase chain reaction.



