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Letter to the Editor

Heat moisture exchange/high-efficiency particulate
filters and the risk of contamination of the ventilatory
circuit and patient environment with SARS-CoV-2: A
brief report

Dear Editor,

During the COVID-19 pandemic, the efficiency of the filtering
devices used in ventilated patients returned to the forefront,
notably because the protection from cross-contamination of the
intensive care unit (ICU) staff quickly appeared as an important
challenge. In the ICU, it is recommended to use a filter between the
patient and the ventilator [1], providing both microbiological
filtration and heating and humidification of the inspired gases
(Heat and Moisture Exchange – HME – function). The high
efficiency of filtration (going up to the High-Efficiency Particulate
Air – HEPA – qualification) [2] is certified by manufacturers
following bench tests. To our knowledge, few studies were
conducted in clinical settings, particularly considering the
COVID-19 context. Thus, the precautionary principle took prece-
dence and some ventilator manufacturers [3] or learned societies

[4] suggested the use of a second HEPA filter at the expiratory port
of the ventilator for enhanced safety.

We performed an observational multicentre study with the aim
of testing the potential contamination of the ventilatory circuit
with SARS-CoV-2. We included all the patients hospitalised in the
3 participating ICU for severe COVID-19 confirmed by RT-PCR on a
lower respiratory tract sample, requiring invasive mechanical
ventilation between the 27th of April 2020 and the 07th of May
2020, and in whom the attending physician prescribed a bronchial
aspirate to document a suspicion of ventilator-associated pneu-
monia. Then, contamination of the respiratory circuit with SARS-
CoV-2 was assessed thanks to three swabs performed: 1) in the
closed suctioning system (CSS) that was placed between the
intubation tube and the HME/HEPA filter just after its change for a
clean device before sampling the bronchial aspirate; 2) at the Y-
piece between the HME/HEPA filter and the expiratory limb of the
circuit; 3) at the expiratory valve of the ventilator downstream the
additional HEPA filter (Fig. 1A).

Forty-three patients were included in the study. HME/HEPA
filters were Humid-Vent1 (Teleflex1 medical) in one centre
(n = 11 patients) and DARTM (Covidien, Medtronic1) in the
remaining two centres (n = 34 patients). Tracheobronchial aspi-
rates were sampled in median 9 IQR [0–13] days after intubation.
At this time, 10/43 (23%) had a positive CSS swab, while all the
43 swabs performed at the Y-piece and at the expiratory valve
were negative (Fig. 1B).

Although larger studies are needed to detect a possible default
that would occur with an exceptional rate, these results are
reassuring regarding the efficiency of HME filtration of SARS-CoV-2
in real-life conditions. They also confirmed the preliminary results
by Reifart et al. who reported that among 4 patients with positive
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Fig. 1. Summary of the swabbing protocol and main results of the study.

(A) The ventilatory circuit of each SARS-CoV-2 positive patient was sampled at the 3 following sites: in the closed suctioning system placed between the intubation tube and

the HME/HEPA filter; at the Y-piece between the HME/HEPA filter and the expiratory limb of the circuit; at the expiratory valve of the ventilator downstream the additional

Contents lists available at ScienceDirect

Anaesthesia Critical Care & Pain Medicine

jo ur n al h o mep ag e: www .e lsev ier . co m
HEPA filter. (B) Among the 43 patients, 10 had a positive close suctioning system RT-PCR sample, while all the 43 swabs performed at the Y-piece and at the expiratory valve

were negative.
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ARS-CoV-2 samples of the lower respiratory tract, only 1 had a
ositive PCR of the exudate sampled at the patient side of the HME
lter [5]. Indeed, in our study, only 23% of patients had positive CSS
amples, whereas the devices have not been changed periodically
ince patient’s intubation as usually recommended due to the
orldwide shortage of respiratory devices that occurred during the
rst wave of the pandemic.

Our observations reinforce bench test results regarding the
ltration performance of HME/HEPA filters, allowing a second filter
t the expiratory port of the respirator to be dispensed with a fairly
igh level of safety.
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Périopératoire « Rive Droite », Site Tenon, 75020 Paris, France
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