
Abstract 

Patients of chronic obstructive pulmonary disease (COPD)
during COVID-19 pandemic have higher morbidity. Treatment of
these patients require aerosolization procedures like nebulization
and noninvasive modalities for ventilation like non-invasive ven-
tilation (NIV) and high flow nasal cannula (HFNC). Role of these
procedures in corona virus transmission when treating a case of
acute exacerbation of chronic obstructive pulmonary disease
should be further studied.

To the Editor,
Chronic obstructive pulmonary disease (COPD) is a common

respiratory condition due to airflow limitation with significant mor-
bidity and mortality. Due to its chronicity, it is often characterized by
frequent exacerbations requiring prolonged treatment. Patients with
COPD are at higher risk for poorer outcomes due to coronavirus dis-

ease (COVID-19) pandemic as noted by Centres for Disease Control
and Prevention (CDC) [1]. These patients are more prone for inten-
sive care admission with ventilator requirement when infected with
SARS-Cov-2 due to acute respiratory syndrome [2].

COPD exacerbations are events associated with increased air-
way inflammation and significant gas trapping. They are impor-
tant in management of COPD as they negatively impact health sta-
tus of a patient and disease progression. WHO and CDC current
guidelines for COVID-19 treatment do not cover COPD specifi-
cally. Treatment of COPD severe exacerbations especially those
with acute respiratory failure needs treatment with oxygen and
pharmacological agents along with supporting the patient’s venti-
lation to decrease work of breathing. These treatment options
involve aerosol generating procedures like nebulization and venti-
lation support using non-invasive ventilation (NIV) and high flow
nasal cannula (HFNC). Due to increased risk of severe acute res-
piratory syndrome coronavirus 2 (SARS-Cov-2) transmission,
their usage even with standard contact and airborne precautions
during this COVID-19 pandemic is not encouraged [3]. Analysis
of available data about the risks of usage of these two treatment
options in acute exacerbation of COPD (AECOPD) during
COVID-19 pandemic is limited.

Nebulization therapy for severe AECOPD during
COVID 19 pandemic

Three classes of medications commonly used in severe
AECOPD are bronchodilators, steroids, and antibiotics. Among
these, inhaled short acting bronchodilators are the mainstay of
therapy. Due to more reliable drug delivery to the airway, in severe
AECOPD nebulized form of therapy for this medication is pre-
ferred [4]. In a country like India, this is important because studies
have shown that inhaler technique for both metered dose inhaler
and dry powder inhaler among COPD patients is both clinically
and statistically significantly poor [5]. One study has even shown
that among stable COPD patients, when handling and inhalation
techniques for different inhalation devices were compared, mini-
mum errors were seen in nebulizer users [6]. When such patients
come to emergency with severe AECOPD, use of inhalation
devices other than nebulizers for bronchodilator administration
can be catastrophic. Evidence showing nebulizer therapy as an
aerosol-generating procedure causing transmission of COVID-19
is limited. A study during the 2002-2003 SARS-CoV outbreak had
showed no significant evidence of SARS-CoV virus specific
material in air samples taken 30 cm above patient’s head after
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large volume nebulization therapy [7]. A 2012 systemic review
showed statistically insignificant risk of SARS-CoV transmission
among health care workers treating patients having nebulizer treat-
ment [8]. It is difficult to conclude whether risk of transmission of
SARS-CoV-2 during nebulized therapy is because of increased
contact between personal giving treatment and patient or due to
nebulization per se [9]. Aerosol generated during nebulizer treat-
ment is not patient-derived. Its generated from nebulizer chamber
fluid and hence does patient-derived viral particles is not carried
by them [10]. Nebulizers when used in critical ill requiring venti-
lator support requires the circuit to be intact to prevent virus trans-
mission. This is possible with mesh nebulizers as they stay in line
for a longer time and have reservoir design allowing to use med-
ication without breaking the circuit [11]. In hospitals when using
nebulizers disposing off used equipment after each use and main-
taining at least 6 feet or greater distance from the patient is
advised. Steroids and systemic antibiotics are to be given as per
routine recommendations. 

Non-invasive modalities for ventilation support
in severe AECOPD during COVID 19 situation:
NIV and HFNC

For ventilator support in a severe AECOPD, NIV in bilevel
mode is the preferred modality. Indications for NIV should be as
per recent GOLD guidelines. It can be delivered preferably via a
standard ventilator with dual limb circuit or via bed side portable
ventilator. As it is considered an aerosol generating procedure,
proper airborne precautions to be used during the NIV usage.
Dispersion of expired air causing cross transmission when using
bilevel NIV in fact depends on the interface used. NIV machine
with dual limb through helmet interface with viral filter on expira-
tory circuit is preferred with a tight seal at neck helmet interface.
According to some studies, leakage of exhaled air is negligible in
this method [12]. As an alternative if this is not available, single
limb circuit NIV with non-vented mask and exhalation port in the
circuit can be used provided the ventilation mode used supports the
option of non-vented masks and exhalation port. A viral filter
between mask and exhalation port should be used and an external
humidifier use is discouraged. Oxygen should be at the patient end
when routed into the circuit [13]. Mask size that fits best to be
used. Minimum pressure adjusted to patients work of breathing
and arterial blood gas tensions to be used as higher inspiratory
pressures increase droplet dispersion [10]. NIV posing as risk fac-
tor for infection transmission during a pandemic is based on the
study of particle dispersion using experimental models where NIV
was performed after filling a mannequin lung with smoke [14].
There is lack of data showing comparison of particle dispersion
between individuals getting NIV or not and there are no human
studies evaluating particle dispersion during NIV use. In fact, NIV
mask in turn may offer protection from secretions of the infected
patient when coughing or speaking [15].

HFNC is also one of the noninvasive modalities commonly
being used nowadays for AECOPD especially in those having mask
intolerance. Recent systemic review of HFNC use in AECOPD has
shown that this modality reduces work of breathing similar to NIV
and is in fact more comfortable to patients [16]. Like NIV use during
COVID-19 pandemic, there is a concern of increased bio-aerosol
dispersion during HFNC use due to usage of high gas flow.
Laboratory studies using smoke simulation methods in manikin have

shown that with HFNC, exhaled air mean distance can be up to 172
mm at 60 l/min flow which is similar to that seen with a simple oxy-
gen mask at 15 l/min [17]. These risks can be further decreased by
using simple surgical face masks over cannula at the flow rate of 40
l/min but at the expense of little CO2 retention [18].

Health care workers protection during AECOPD
care during COVID-19 situation

Personal protective equipment (PPE) usage for health care
workers when treating AECOPD patients during this COVID-19
pandemic should be as per WHO guidelines which includes a res-
pirator, gown gloves, eye protection, apron, and hand hygiene [19].
Ideally these patients should be treated in an airborne infection iso-
lation room (single relative negative pressure patient rooms with
air changes of at least 6/hour) and if such rooms are unavailable, a
portable high efficiency particulate air (HEPA) unit should be used
in the room. Masks like filtering facepiece respirator (FFR) are
preferred over simple medical masks because they are tight fitting
and provide inward protection to upper airways of the wearer from
airborne droplet nuclei due to their filtering media. Filtering face-
piece 2 (FFP2, N95 equivalent) is the minimum recommended res-
pirator as they have filtering performance of at least 94%. Before
every use respirator seal check should be performed each time.
These masks should be ideally removed in the end just before
removing the gloves. Regular training to remove PPE properly
should be part of the training process to avoid self-contamination
of health care workers due to its improper removal [20].

In summary, during care of a COVID-19 patient, any respira-
tory therapy has a risk of aerosol generation. Severe AECOPD dur-
ing pandemics should be managed with nebulization and ventila-
tion support tailored to the patient needs like to non-pandemic sit-
uations with only some unique modifications. Airborne precau-
tions along with standard contact precautions should be primary
concern when treating such patients.
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