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Support in COVID-19 Outbreak
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ABSTRACT

Aim: To develop a device that can reduce the exposure of aerosols to healthcare workers (HCWs) who are working in coronavirus disease-2019
(COVID-19) critical units.

Background: Barrier enclosure has recently been proposed for use during intubations where the risk of aerosolization is high. In COVID-19 outbreak,
use of noninvasive respiratory support is increasing. But at the same time, it is associated with high risk of aerosol generation, leading to infections
among HCWs. We have made a modification in the intubation box and hence expanded its use with an aim to reduce COVID-19 exposure.
Technique: Vacuum suction tubing was attached to wall mount, and the other end of tubing was fixed, using adhesive surgical tapes, to the
inside of the roof of barrier enclosure. Keeping the vacuum suction switched-on inside the box created a negative pressure while overall air flow
is into the box from outside. This led us to believe that aerosols if generated are not contaminating patient’s vicinity. Currently, we are using
barrier enclosure boxes on all patients who are on noninvasive support (noninvasive ventilation or high-flow oxygen therapy).

Conclusion and clinical significance: We believe that adding barrier enclosure with the above-mentioned negative-pressure modification will

provide an opportunity to use noninvasive support widely, while at the same time, HCW's exposure to aerosols will be reduced.
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BACKGROUND

Pandemic of coronavirus disease-2019 (COVID-19) has spread
over more than 200 countries and has infected over more than
3.5 million people.Till the writing of this manuscript, more than
250,000 deaths have been reported due to COVID-19.! COVID-
19 outbreak has increased intensive care requirements all over
the world. Most of the patients who develop acute respiratory
distress syndrome in COVID-19 require oxygen therapy and
a few of them will require mechanical ventilation. Invasive
mechanical ventilation is associated with high mortality rates.
Eventually, high-flow oxygen therapy (HFOT) and noninvasive
ventilation (NIV) are increasingly being used in COVID-19-related
acute respiratory distress syndrome.?* These types of support
inadvertently lead to high degree of aerosol generation.>

In spite of the optimal use of respirators and personal
protective equipment’s, healthcare workers (HCWs) are at
increased risk of infection in such settings.’ Recently, barrier
enclosure intubation has been suggested as a modification to
reduce exposure to aerosols while intubating. We hereby have
modified this “barrier-enclosure” and its use in subjects with
noninvasive respiratory support.>” We anticipate that it will
expand the indications of use of barrier enclosure/intubation box
and at the same time will provide much safer opportunities to use
noninvasive respiratory support.

TECHNIQUE

Barrier enclosure or intubation box is a transparent cubicle box
which is able to cover the head and upper part of thorax of the
patient while intubating. It has four-full wall and one-half wall.
Except for the roof, all full walls have holes for manipulation
during intubations. We modified its use by closing all the holes
with adhesive surgical tape [easily available in intensive care
units (ICUs)] and creating a negative pressure inside the box.
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Adhesive surgical tapes were used in our design for their easy
availability, but due to their high propensity to retain infections,
itisrecommended that the hole can be covered by rubber sealing,
which can be cleaned easily. For negative pressure, a vacuum
suction tubing was attached to wall mount, and the other end
of tubing was fixed, using adhesive surgical tapes, to the inside
of the roof of box (Fig. 1A). This enclosure can accommodate
shoulders, neck, and head of the patient while having NIV mask
on (Fig. 1B). Keeping the vacuum suction switched on inside the
box created a negative pressure while overall air flow is into the
box from outside. The negative pressure used inside the barrier
enclosure was —200 mm Hg. This led us to believe that aerosols
if generated are not contaminating patient’s vicinity. Currently,
we are using barrier enclosure boxes on all patients who are on
noninvasive support (NIV or HFOT).
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Figs 1A and B: (A) Barrier enclosure/intubation box (three-full transparent walls with manipulation holes and one-half wall). Black arrows
representing adhesive tapes used to cover the holes. The red schematic line to show the path of suction tubing entering into the box and its
fixation on the inner aspect of roof. Green arrowhead indicating the hanging tip of the suction tube; (B) Barrier enclosure placed on the patient
who is on noninvasive ventilation. The box can cover up to the upper parts of shoulders. Black arrow denotes the suction tubing going inside the

box, and red arrow showings the ventilation circuit

For its repeated use, we are following the WHO guidelines
of disinfection using hypochlorite 0.1%.% Surface is cleaned with
hypochlorite after use on one patient and is later washed with
detergent and water.

Discussion

Barrier enclosure was initially intended for intubations during the
management of COVID-19 cases/suspects but eventually its use was
extended to other specialties like surgery.® But, once intubation is
over with its use has not been further studies.

It has been observed that HFOT and NIV are becoming more
favored approaches of oxygenation in critically ill hypoxic cases,
their use is bound to increase.?'® High aerosol generation, despite
use of all personal protective equipment can lead to healthcare-
associated infections.!” At the same time, negative-pressure
isolation rooms, which are recommended for aerosol-borne
infections, are not commonly available.'?

In such scenarios, creating a negative pressure at the source
of generation (patients face) can decrease the viral load in
ambient air. We believe that adding barrier enclosure with the
above-mentioned negative-pressure modification will provide
an opportunity to use noninvasive support widely, while at the
same time, HCW's exposure to aerosols will be reduced. Though
yet to be experienced but one of the flaws with the design is its
potential to cause claustrophobia, as it is being used in awake
patients. This might be because of its transparent design and
presence of continuous ventilation inside it.

Though our proposed role for barrier enclosure is use in relatively
stable subjects of COVID-19 who require noninvasive respiratory
support, but there are some limitations related to the design of the
box like difficulty in airway management® or putting central lines
in jugular or subclavian route. It is therefore recommended that
operator should be ready to abandon the barrier enclosure while
facing or anticipating any such difficulty. Also, despite its plausible
mechanism and clinical utility, the practical validity in a prospective
study is mandatory for its widespread use.
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CoNcCLUSION

Modified negative-pressure intubation box can be used in patients
of COVID-19 who are on noninvasive respiratory support. Frequent
use of the same can help in adding one more layer of protection
against healthcare-associated infections of COVID-19.

CLINICAL SIGNIFICANCE

Its use is likely to reduce infections of COVID-19 to the HCWs, doing
duties in critical units.
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