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Coronaviruses are a large family of viruses that infect humans, which may result in mild symptoms
similar to those of the common cold. COVID-19 is most recent subtype similar or even worse than the
two previous pandemic strains which were the severe acute respiratory syndrome coronavirus (SARS-
CoV) and the Middle East respiratory syndrome coronavirus (MERS-CoV). The first cases of COVID-19
emerged in December 2019. Since then, the virus causing the disease has infected more than four
million people around the globe and led to hundreds of thousands deaths. We think addressing the
management of asthma in the era of this pandemic is important for several reasons: high prevalence of
asthma in Saudi Arabia, further, majorities were uncontrolled disease. The statement will provide special
instructions and answers to common questions of physicians dealing with asthmatic children during this
pandemic.

© 2020 Publishing services provided by Elsevier B.V. on behalf of King Faisal Specialist Hospital &
Research Centre (General Organization), Saudi Arabia. This is an open access article under the CC BY-NC-

ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Coronaviruses are a large family of viruses that infect humans as
well as other mammals. There are seven strains that infect humans.
The common and fortunately less serious strains are HCoV-OC43,
HCoV-HKU1, HCoV-229E and HCoV-NL63. Infections with these vi-
ruses usually result in mild symptoms similar to those of the com-
mon cold. However, infections with the other three strains lead to
more severe diseases; they are MERS-CoV, SARS-CoV and the
recently discovered SARS-CoV-2, which is mostly known by the dis-
ease it causes, COVID-19 [1,2]. The first cases of COVID-19 emerged
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in December 2019. Since then, the virus causing the disease has
infected millions around the globe and led to death of hundreds
of thousands of people [3]. In Saudi Arabia, the first case of
COVID-19 was confirmed on March 2, 2020. Since then, the disease
has been curbed (with strict intervention), and the cases are not
overwhelming healthcare facilities [4]. For unknown reasons thus
far, COVID-19 is mainly affecting adults more than children [5]. In
an article from China, it was reported that 2.1% of all confirmed
cases were children less than 19 years of age. Similarly in Italy,
the incidence was approximately 1.4% [6]. While no children
younger than 19 died in Italy, one child died in China [7].

We think addressing the management of asthma in the era of
this pandemic is important for the following reasons:

1) The prevalence of asthma in Saudi Arabia is high, and it is
increasing; in some recent reports, the prevalence was reported
to be greater than 20% [8].

2) Asthma in Saudi Arabia is often not well controlled. The status of
being uncontrolled ranged from 45% up to 64% [9,10].
pecialist Hospital & Research Centre (General Organization), Saudi Arabia. This is an
s/by-nc-nd/4.0/).
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3) COVID-19 presentation has many similarities to the typical
asthma exacerbations, and it will be difficult to differentiate
between them [5].

4) The social distancing and quarantine practices are unprece-
dented in recent history. Many recent reports have described
evidence of significant mental strain, such as anxiety, fears and
depression. These factors may affect asthma control both
directly and indirectly [11,12].

The objective of this statement is to provide special instructions
and answers to common questions of physicians dealing with asth-
matic children during this pandemic.

2. Method

We searched PubMed up toMay 2020 using the following words
in different combinations: asthma, exacerbation, COVID-19, inhala-
tion, nebulizer, and steroid. Search filter include publications in the
last 2 years, human species, and age less than 18 years. With these
searches, 30 were identified. All were included. Few Guidelines
were published for this was intensively reviewed. We understood
common the Pandemic COVID-19 and does it affect modalities of
treatment of asthma or asthma exacerbation. The evidence was
inspired from the recommendations in the center of evidence-
basedmedicinewebsite (www.cebm.net), listed by Burns et al. [13].

3. Concern during the pandemic

There are many concerns raised by both parents and health care
providers in how to treat asthma during the pandemic, the
following are the main concerns:

3.1. Do children with asthma have a higher risk to be infected with
COVID-19?

The answer so far is no. In a series of severe COVID-19 adult
cases in Wuhan, 0.9% had asthma, while the population prevalence
of asthmawas 6.4% [14]. In another nationwide study in China, they
found that 25% of 1590 admitted patients had comorbidities, and
none of them had asthma [15].

3.2. What are the objectives of managing asthma patients during
the COVID-19 pandemic?

There are no substantial differences from the usual guidelines.
The hallmark of “control” remains the same, with the objective of
treating with minimal medication, utilizing a step up, step down
approach [16]. However, the current COVID-19 pandemic made ac-
cess to care more challenging. We advise that patients be kept on
theminimal amount of controller therapy and to avoid withholding
the controller therapy. It is imperative to reiterate that the situation
is evolving and that more data will emerge overtime. Furthermore,
families should be educated about the chronic nature of asthma
and the importance of adherence. The techniques of the recom-
mended device(s) should be reviewed. Families should also be
advised to check their medication supply.

AWritten Action Plan (WAP) is a prescription that helps patients
and their caregivers to use the medications based on patients’
symptoms [17]. Such a plan was found to decrease asthma exacer-
bations and to result in better adherence tomedications [18,19]. We
highly suggest using aWAP during this pandemic. The general pub-
lic recommendations during this pandemic should be followed. So-
cial distancing and hand hygiene should be practiced. The curfew
and staying home may expose children to passive smoking;
addressing the latter with caregivers is warranted.
3.3. What are the differences between common cold, influenza and
COVID-19?

Viral illnesses are the most common trigger of asthma in chil-
dren [16]. These common respiratory infections can be very difficult
to differentiate from COVID-19. They all affect the respiratory tract,
and they have similar symptoms, especially in the first stages.

While seasonal flu and COVID-19 give you respiratory symptoms
as well as gastrointestinal (GI) symptoms, common colds will rarely
result in diarrhea or other GI symptoms. Fever is a common symp-
tom of all infections. However, fever was a main manifestation of
COVID-19, and interestingly, higher and more persistent fevers
were noticed in severe cases [20,21]. Other symptoms such as
anosmia, shortness of breath, chest pain, headache, fatigue, skin
rash, and red eyes, among others, were reported [22,23]. Further-
more, the timelines of these symptoms vary, and thus far, they
are unpredictable. As an example, some patients will not have a fe-
ver for few days while having runny nose only [23]. In a series of
eight severe pediatric cases, tachypnea was found in all patients,
while fever and cough were found in only six patients [24].

3.4. Shall we continue using inhaled corticosteroids?

Inhaled corticosteroids (ICS) are themain controller therapy and
are superior to all other anti-inflammatory controller therapies
[25]. However, there have been some concerns about the possible
hazardous effect of systemic steroids on patients with COVID-19
[26]. These concerns were mainly based on observations during
the 2003 SARS outbreak, which led to some debates in the medical
community about the use of steroids in patients with COVID-19.
However, many recent studies, especially concerning critically
sick patients, are supportive of the cautious use of systemic steroids
[27]. Obviously, these concerns are projected toward the systemic,
and not the inhalational, use of steroids. We think that the benefits
of ICS controlling asthma outweigh the theoretical risks. Therefore,
we highly suggest continual use of ICS as the mainstay controller
therapy. Furthermore, allergic rhinitis is a common comorbidity
of asthma. The European Academy of Allergy and Clinical Immu-
nology (EAACI) recommend continued use of nasal steroids for pa-
tients with allergic rhinitis (AR) [28].

3.5. What about oral steroids?

The use of oral steroids as a maintenance therapy is very rare in
children, and such patients are followed by an asthma specialist.
However, short courses of steroids are frequently used as a rescue
therapy in asthma exacerbation. The apparent risk with steroids
is far less than the benefits of aborting an exacerbation. Therefore,
we suggest continuing the practice of prescribing short course of
steroids if clinically indicated. We suggest prescribing the lower
range of the dose (0.5 mge1mg per kilogram per day, prednisolone
equivalent).

3.6. Can asthma patients continue using nebulization?

Nebulization is a process where a liquid is transformed into
small liquid droplets suspended in air, or what is called aerosol
[29]. The virus can remain suspended in air for up to two hours,
which carries the risk of transmitting pathogens to others [30].
However, this observation was performed in a research lab and
was not replicated in real life.

Almost all asthma guidelines recommend using metered dose
inhalers (MDIs) with a valved holding chamber (VHC) or dry pow-
der inhalers rather than nebulization [16,31]. Therefore, following
such guidelines during this pandemic seems logical and potentially
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safer. We suggest avoiding the use of nebulization at homes. If the
alternative is not feasible, cautious use in a private area and never
sharing the machine with others are advised.

On the other hand, almost all health institutions across the
country use nebulization as the mode of aerosolizing medications.
For the past few years, many institutions around the world have
adopted using MDIs with VHCs instead of nebulization [32]. This
is based on the fact that the two inhalation techniques yield similar
clinical scores and outcomes [33].

Therefore, we suggest using MDIs with the appropriate VHCs
instead of nebulization in health institutions. This is of particular
importance in the settings of acute care where the possibility of
viral cross-infections is high. Obviously, the VHC should not be
shared. Of course, some exceptions will arise, such as severe asthma
exacerbation, uncooperative patients or those with decreased
levels of consciousness. If nebulization is carried out, appropriate
isolation should be maintained, and healthcare providers should
wear the recommended personal protective equipment (PPE). The
Saudi Initiative for Asthma (SINA) in collaboration with The Saudi
Thoracic Society (STS) and its subsidiary Saudi Pediatric Pulmonol-
ogy Association (SPPA) have released a national statement on
asthma management of adult and children during the COVID-19
pandemic that includes preferencing the use of MDIs with the
appropriate VHCs instead of nebulization.

The Saudi Initiative for Asthma [16,34] and The British Thoracic
Society [35] recommend the following doses:

Less than 20 kg: 4e6 puffs of salbutamol MDI are equivalent to
2.5 mg of nebulized salbutamol.

More than 20 kg: 10e12 puffs of salbutamol MDI are equivalent
of 5 mg of nebulized salbutamol.
3.7. What about follow up?

As the current COVID-19 pandemic limited the access to routine
outpatient visits to asthma clinics, alternative ways of remote
follow up is recommended. Virtual clinic, phone calls, and other
means of telemedicine should be utilized to maintain continuity
of care for asthmatic patients. Access to medications should be
ensured utilizing “mail-order” prescriptions.
3.8. What about pulmonary function tests (PFTs)?

Spirometry or other forms of PFTs may potentially increase the
risk of COVID-19 transmission and should be avoided as much as
possible [36].

4. Conclusion

The current pandemic of COVID-19 in children is often a mild
and self-limited disease[37] but, the pandemic have changed
many medical practices for both patients and health care providers.
Among these changes concern patients with asthma where nebuli-
zation should be restricted due to the concern on aerosolization of
coronavirus and the spread of infection thus for this reason, it
should be avoided in an emergency setup [38]. The prophylaxis
should continue as planned, asthma action plan should be pro-
vided, and MDI and spacer in the preferred way for bronchodilator
and spirometry should be avoided.
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