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ABSTRACT
Administration of aerolized drugs to patients diagnosed with COVID-19 leads to the risk of transmission of patient-generated infectious
aerosols to healthcare providers.While the COVID-19 pandemic is ongoing, in order to provide the best treatment for patients and at
the same time to protect healthcare providers at the highest level, it is necessary to increase access to information and pay maximum
attention to preventive measures.
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To the Editor,
The coronavirus disease, namely COVID-19, caused by
severe acute respiratory syndrome coronavirus 2 (SARSCoV-2), continues worldwide. The SARS-CoV-2 outbreak
was first detected in Wuhan, China in December 2019 (1).
COVID-19, recognized by the World Health Organization
as an international public health emergency on January 30,
2020, was declared as a pandemic on March 11, 2020 (2).
The main transmission pathway for COVID-19 disease is
droplets from the respiratory system produced by sneezing,
coughing, and even speech (2). There is an ongoing debate
about inhaled medication use in pulmonary diseases.
Unnecessary aerosol inhalation therapy should be avoided
in patients with COVID-19. If COVID-19 patients have
concomitant COPD or asthma, a dry powder inhaler and/
or pressured metered dose inhaler (pMDI) plus a spacer
should be used (3).
With the onset of the COVID-19 pandemic, concerns
about the use of inhaled corticosteroids have begun
in patients and physicians. It is crucial that asthmatic
subjects should continue their controller medications
as previously determined by their physicians. If not, the
risk of exacerbations may increase and may lead to worse
consequences. Physicians caring for asthmatic patients
should instruct them fully that disease control may be
impaired if they disrupt their inhaled medications (4,5).
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It is also essential that each asthmatic patient has
a comprehensive asthma action plan so that they can
manage their disease at home. The asthma action plan
should be considered to be even more important during
the COVID-19 pandemic. Within the framework of the
action plan, patients should continue their treatment
and know that they should not hesitate to increase the
treatment step and even to use systemic corticosteroids
when necessary (4,6).
Another major concern regarding inhaled medications
is the virus transmission risk during aerosol drug delivery,
especially via a nebulizer. Exhalation of the patient
diagnosed with COVID-19 while using an aerosol-forming
device may increase the risk of spreading infectious
droplets for several meters (4,6-8). Infection of many
healthcare providers during the COVID-19 pandemic has
raised concerns about implementing aerosol-producing
procedures. The international authorities discourage
drug delivery via nebulizers, unless unavoidable, for
asthma management during the COVID-19 pandemic.
A recently published article has provided a detailed view
on the safety and efficiency of aerosolized medications in
the treatment of patients with COVID-19 (9). Pressurised
metered-dose inhalers and a spacer (with a tightly fitting
face mask, if required) should be preferred for delivery
of reliever medications in asthma exacerbations. Patients
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should be cautious to use their own inhalers and spacers,
and not to share inhalers or spacers with anyone else,
including family members. Patients should take their
own medications and spacers with them if they need
to go to the hospital (4,6). The use of nebulizers in
healthcare settings is not recommended and delivering
short-acting bronchodilators via spacers is the preferred
route of treatment. It is noteworthy that the spacers
used must be sterilized according to the manufacturer’s
recommendations, or it may even be more appropriate to
use a separate spacer for each patient (4).
If the use of a nebulizer is essential due to reasons
such as unavailability of spacers, using a nebulizer with a
mouthpiece instead of a facemask should be considered. A
facemask is an unfavorable interface for aerosol therapy in
the treatment of SARS-CoV-2-infected patients since the
airflow of the nebulizer forces the aerosol into the ambient
air during expiration (9,10). Some nebulizers have valves
and expiratory filters. Filters attached to nebulizers may
also reduce the risk of transmission of viral infections
via the generation of aerosols that can spread infectious
droplets. Therefore, the best method to prevent the spread
of aerosols is to use a mouthpiece with a filter attached to
the exhalation port. In any case, healthcare providers must
take personal protective measures appropriately (10-12).
Apart from nebulizer treatments, high flow oxygen
therapy and respiratory support are also problematic
in asthmatic patients with COVID-19. There are no
definitive suggestions from the asthma guidelines on
this subject. In patients treated with high-flow oxygen
therapy due to severe hypoxemic failure, it is possible to
administer aerosolized therapy through the high-flow
cannula. Unfortunately, a high-flow nasal cannula may
also increase bioaerosol dispersion in the environment,
favoring transmission of SARS-CoV-2, since it does not
have a closed circuit, unlike ventilators.. So it should be
kept in mind that it is beneficial to wear a surgical mask
over a high-flow nasal cannula in patients to reduce aerosol
conduction. A high-flow nasal cannula with a surgical
mask on the patient’s face may be a reasonable application
that can be useful in hypoxemic COVID-19 patients and
prevent intubation (13).
Aerosol drug delivery in mechanically ventilated
patients with COVID-19 is a challenging issue in terms
of protection of both the other patients and healthcare
providers. Keeping the ventilator circuit intact is crucial

to prevent increased transmission of SARS-CoV-2 to the
healthcare providers. The use of pMDI should be preferred
for routine bronchodilator therapy in mechanicallyventilated patients. Nebulizers lined up in the ventilator
circuit can become contaminated with bacteria and increase
the risk of ventilator-associated pneumonia. When using a
pMDI for aerosol drug delivery in mechanically-ventilated
patients, an actuator is needed in line with the ventilator
circuit. If a non-collapsible chamber spacer is used, it must
be removed from the ventilator circuit between treatments.
Preferring a collapsible chamber spacer enables the spacer
to remain in the ventilator circuit and the circuit does not
need to be disconnected for each bronchodilator treatment.
Since leaving the foldable spacer in the ventilator circuit
between treatments causes condensate to accumulate in it,
care should be taken not to let the condensate move into
the patient’s respiratory tract (14,15).
Using a mesh nebulizer overcomes many problems in
aerosol drug delivery in mechanically ventilated patients
with COVID-19. Mesh nebulizers are devices that use a
vibrating mesh or plate with multiple apertures to generate
fine-particle, low-velocity aerosols. These devices have a
high efficiency of delivering aerosol to the lung. Unlike
jet nebulizers, mesh nebulizers do not add gas flow to the
circuit and aerosol delivery is more efficient than when a jet
nebulizer is used. Moreover, mesh nebulizers can remain
on the line for up to 28 days, and thanks to their reservoir
design, bronchodilator drugs can be administered without
any need to break the ventilator circuit. It is recommended
to place the mesh nebulizer at the intake end of the
humidifier tank of the ventilator (3,9,14-17). It is also
advantageous to use HEPA filters in the expiratory limb of
the circuit to reduce the risk of transmission of COVID-19
to healthcare professionals (18).
In patients with COVID-19, noninvasive ventilation
(NIV) can effectively improve respiratory failure and
eliminate the need for mechanical ventilation while
inadvertently creating a high risk of virus transmission to
healthcare workers. Aerosol therapy during NIV can be
applied by pMDI plus a spacer or a nebulizer. Alternatively,
the patient can be removed from ventilation and inhaled
medication can be given as usual, but this approach has
the disadvantage of interrupting ventilation. Since it has
dual limb circuits with inspiratory and expiratory valves, a
critical maintenance ventilator for NIV has the same factors
affecting aerosol delivery as those affecting aerosol delivery
with invasive ventilation. If NIV is employed with a single

111

Inhaled Drugs in COVID-19

limb circuit with a leak port serving as the exhalation port,
the nebulizer can be placed in three different locations: 1)
to the vented mask with a leak port, 2) between the leak
port and the ventilator on the NIV circuit, 3) between the
leak port on the circuit and the unvented mask. Efficiency
of aerosol drug delivery differs according to the position of
the nebulizer. The best performance for the drug to reach
the patient is when it is placed between the nebulizer leak
port and the mask using an unventilated mask (19,20). A
metered dose inhaler should be used with a spacer. A mesh
nebulizer can also be directly included in the mask for NIV
(15). A novel method has been developed to reduce the
increased transmission risk for healthcare workers during
NIV, in the existence of COVID-19. This is a fixed flow
canopy surrounding the patient and creating a closed area
where noninvasive respiratory support can be used safely.
Currently, this newly developed method is the best way to
reduce the exposure of hospital staff to infectious aerosols
while applying NIV in patients with COVID (21).
To conclude, while the COVID-19 pandemic is
continuing, it is necessary to increase the access to
information and pay maximum attention to preventive
measures in order to ensure the best treatment of patients
and to simultaneously protect the healthcare professionals
and the patients at the highest level.
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