Evidence synthesis

Asthma and COVID-19: review of evidence on risks
and management considerations

10.1136/bmjebm-2020-111506

'Nuffield Department of
Primary Care Health Sciences,
University of Oxford, Oxford,
UK

2Medical Sciences Division,
University of Oxford, Oxford,
UK

Newcastle University,
Newcastle upon Tyne, UK
“Royal Hampshire County
Hospital, Winchester, UK
Department of Primary Care
Health Sciences, University of
Oxford, Oxford, UK
SUniversity Hospital
Southampton NHS Foundation
Trust, Southampton, UK

Correspondence to:

Dr Jamie Hartmann-Boyce,
Nuffield Department of
Primary Care Health Sciences,
University of Oxford, Oxford,
UK; jamie.hartmann-boyce@
phc.ox.ac.uk

'.) Check for updates

© Author(s) (or their
employer(s)) 2020. No
commercial re-use. See
rights and permissions.
Published by BMJ.

To cite: Hartmann-Boyce |,
Gunnell ), Drake J, et al.
BM| Evidence-Based
Medicine Epub ahead of
print: [please include Day
Month Year]. doi:10.1136/
bmjebm-2020-111506

Jamie Hartmann-Boyce

,' James Gunnell,? Jonny Drake,?

Afolarin Otunla,’ Jana Suklan,3 Ella Schofield,? Jade Kinton,?
Matt Inada-Kim,* F D Richard Hobbs,5 Paddy Dennison®

Abstract

Background Respiratory illnesses typically
present increased risks to people with asthma
(PWA). However, data on the risks of COVID-19 to
PWA have presented contradictory findings, with
implications for asthma management.

Objective To assess the risks and management
considerations of COVID-19 in people with asthma
(PWA).

Method We conducted a rapid literature review.
We searched PubMed, medRxiv, LitCovid, TRIP,
Google and Google Scholar for terms relating
to asthma and COVID-19, and for systematic
reviews related to specific management questions
within our review, in April 2020. References were
screened and data were extracted by one reviewer.
Results We extracted data from 139 references.
The evidence available is limited, with some
sources suggesting an under-representation of
PWA in hospitalised cases and others showing an
increased risk of worse outcomes in PWA, which
may be associated with disease severity. Consensus
broadly holds that asthma medications should be
continued as usual. Almost all aspects of asthma
care will be disrupted during the pandemic due
not only to limits in face-to-face care but also to
the fact that many of the diagnostic tools used
in asthma are considered aerosol-generating
procedures.  Self-management and remote
interventions may be of benefit for asthma care
during this time but have not been tested in this
context.

Conclusions Evidence on COVID-19 and asthma
is limited and continuing to emerge. More research
is needed on the possible associations between
asthma and COVID-19 infection and severity, as
well as on interventions to support asthma care in
light of constraints and disruptions to healthcare
systems. We found no evidence regarding health
inequalities, and this urgently needs to be addressed
in the literature as the burdens of asthma and of
COVID-19 are not equally distributed across the
population.

Introduction

When COVID-19 first emerged at the start of 2020,
the assumption was that, like with any respiratory
illness, people with asthma (PWAs) would be at
increased risk of severe disease and death; as a
result, PWA were identified as being at increased
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What is already known about this

subject?

» Respiratory illnesses typically present
an increased risk to people with
asthma (PWA).

» However, some studies have reported
lower rates of COVID-19 in PWA
cohorts.?

What are the new findings?

» Data are inconsistent regarding the
representation of PWAs in people
hospitalised with COVID-19.

» Guidelines consistently suggest that
asthma medications be continued as
usual.

» Emerging evidence, as well as
evidence from other national
disasters, shows that asthma care
has been and will be substantially
disrupted during the COVID-19
pandemic.

How might it impact clinical practice in

the foreseeable future?

» Inconsistencies between studies
regarding risks that COVID-19 pose
to PWAs will likely impact decisions
regarding individual risk during the
pandemic.

» Self-management interventions and
remote care will be increasingly relied
on in the treatment of PWA during the
COVID-19 pandemic, but the evidence
on these is of limited generalisability
to current circumstances.

risk with advice put in place to protect them.'
However, as with many things about COVID-19,
as the disease progressed, more questions began
to be asked. As noted in an April editorial in the
Lancet, the risk of infection and of severe disease
once infected grew into an unexpected topic of
debate among PWAs and their clinicians. Some
studies reported lower prevalence of patients with
asthma among COVID-19 cohorts than would be
expected, but whether this was genuine or just due
to misreporting was unclear.” To further compli-
cate the picture, asthma was typically reported in
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a binary fashion in early COVID-19 studies (asthma or no asthma),
which led to uncertainty regarding whether people with mild
asthma were at increased risk or if this applied only to people
with moderate or severe asthma.

Previous coronaviruses have had differential effects on PWA.
Despite bronchial asthma being one of the most commonly
observed comorbidities in cases of Middle East respiratory
syndrome (MERS) coronavirus, it remains unclear whether
asthma was over-represented in patients with MERS, though
MERS morbidity was generally higher in people with comorbidi-
ties.>* In the SARS coronavirus outbreak of 2003-2004, SARS did
not appear to induce bronchial hyper-reactivity or eosinophilic
inflammation to an extent to induce asthma attacks, though
other non-SARS coronaviruses have been linked to asthma
exacerbations.’

To date, COVID-19 research has overwhelmingly focused on
the acute and direct impact of the new virus. Of course, infec-
tion poses a risk to everyone, including PWAs, but focus on this
particular risk has diverted attention from another pressing issue
with the potential to affect PWAs long after the acute phase of
the pandemic has ended, namely, disruptions to care. Evidence
from other national emergencies, including pandemics, shows that
these disruptions have the potential to lead to worse outcomes in
people with long-term conditions.®

Understanding both the direct and indirect risks COVID-19
poses to PWAs, as well as the best ways to mitigate these risks,
is key to enabling patients, carers and healthcare professionals to
make informed choices about ways to manage asthma during the
COVID-19 pandemic. In this review, we set out to review existing
publications, preprints and national guidelines to answer the
following questions:

» Are PWA at increased risk of contracting COVID-19?

» Are PWA at increased risk of worse outcomes from COV-
ID-19?

» Are PWA at risk from COVID-19-related disruptions?
How should PWA be managed when presenting with COV-
ID-197?

» How should asthma be managed during the COVID-19 pan-
demic?

Methods
The aforementioned questions were generated in the author team
before initiating the review. To answer these questions, we searched
PubMed, medRxiv, LitCovid, TRIP, Google and Google Scholar on
28 April 2020 for terms relating to asthma and COVID-19 and
for systematic reviews related to specific management questions
within our review (eg, self-management interventions). The full
search strategy is available online.” One reviewer (from JH-B, JD,
JG, A0, JS, ES and JK) screened studies and extracted relevant
data. Data were then narratively synthesised by research question.
Due to the emerging nature of evidence in this field, we took
a broad approach to inclusion and did not restrict by study type.
We included any reference judged to have relevant information
pertaining to our prespecified questions and used the definition of
asthma as provided by the study authors from the original publi-
cations. In the vast majority of papers, no definition of asthma was
provided. Some studies broke down data by severity of asthma,
most commonly by medication use; where reported in original
publications, we describe this further. Where search results indi-
cated areas where more contextual information would be useful,
we ran additional searches for information on particular topics (ie,
with regard to the potential impact of school closures on children
with asthma, we did a supplemental search for information related
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to the role of schools in asthma care outside of the pandemic
context).

Though phenotypically and end-typically very different, there
are very little data on COVID-19 as it relates to paediatric asthma
compared with adults with asthma. This is because COVID-19
disproportionately affects older people. Therefore, most of the
information presented as follows relates to the adult population.
Where data or considerations are specific to paediatric popula-
tions, these are highlighted in the text.

Results

Our main search returned 226 results. We screened full texts of all
results and extracted relevant data from 139 references. Data are
summarised by the research question.

Are PWA at increased risk of contracting COVID-19?

As community testing for COVID-19 remains limited in many
parts of the world, it is impossible to say with any certainty if any
groups are more or less likely to contract the disease. This remains
the case even as testing is rolled out more widely, as very mild or
asymptomatic cases are still unlikely to be picked up when only
people presenting with symptoms are tested. Antibody testing
may shed some light, but that testing—and those studies—are still
in their infancy.

Currently, most data on disease prevalence and outcomes come
from people hospitalised with COVID-19. These likely represent
the ‘tip of the iceberg’” when it comes to COVID-19 cases and
are very narrow and specific samples on which to try to draw
conclusions about who is contracting COVID-19. Here we inter-
pret these limited data as best we can, focusing on reports which
amalgamate data from multiple cohorts.

In early data on COVID-19 cases (November-February,
mainly from China), chronic pulmonary diseases appeared
under-represented.® This pattern continued over time; a narrative
review? published on 1 May 2020 noted that the prevalence of
asthma in patients with COVID-19 may be lower than expected
from population levels, based on both US data’ and data from
China.'® Whether this was a genuine pattern is unclear: it has been
speculated that this may be due to underdiagnosis, poor coding,
different immune responses in those with asthma or a protective
effect of inhaled corticosteroids. Differences in ACE2 expression
have also been a topic of debate, with some arguing that ACE2
expression is lower in PWA, which may protect against COVID-19,
but others finding no difference in ACE2 expression between PWA
and healthy controls.”™*?

More recent data have suggested that PWA may be neither
more nor less likely to be hospitalised with COVID-19. In a
prospective observational cohort study of 166 UK hospitals
(preprint, n=16749), 14% of patients hospitalised with COVID-19
had asthma'*; the rate of asthma in the UK population is esti-
mated to be 12%."° In a prospective cohort study of 1150 adults
admitted to the hospital with COVID-19 from two sites in the USA,
asthma was found in 8% of cases, approximately equivalent to
the national prevalence (7.7% in adults).'® 7 This is in contrast
with other US data, which suggest over-representation of PWA in
people testing positive for COVID-19; in a cohort with data across
14 states in March (n=178), PWAs represented 17% of the sample,
with the highest percentage of PWA observed in those aged 18-49
years (27.3%), though this sample was small and could be due
to chance (n=44).'® As COVID-19 disproportionately affects older
people, the risk of COVID-19 in children with asthma is unclear."

Data relating to the prevalence of asthma in COVID-19
cohorts have been interpreted differently by different bodies. The

BuAdod Ag pajosiold 1sanb Ag 0zZ0z ‘9 Joquiaydas uo /wod fwqwgs//:dny woly papeojumod 0Z0g /2quwiaidas € uo 90STTT-0202-WaalWwa/9eTT 0T Sk paysiignd i1y NG CINE


http://ebm.bmj.com/

Canadian Thoracic Society has issued a position statement that
there does not appear to be an increased risk for PWA to acquire
COVID-19 infection.”® The British Thoracic Society states that it
remains unclear whether asthma is a risk factor for COVID-19 and
COVID-19-related complications.*!

Difficulty in interpreting data on infection rates in PWA are
not unique to the current pandemic. Data on outcomes in PWA
from previous pandemics are also difficult to interpret. PWA
appeared under-represented in a review of 473 cases of HIN1
hospitalisations during the 2009 influenza pandemic.?* In a
cohort study (preprint) from the USA and South Korea comparing
patients hospitalised with COVID-19 and those hospitalised with
influenza from previous years, those hospitalised with COVID-19
had a lower prevalence of asthma compared with those hospital-
ised with influenza in the US data sources, but higher in the data
from South Korea.??

Are PWA at increased risk of worse outcomes from COVID-19?

It is unclear whether PWA in general are at increased risk, given
the aforementioned data showing some instances of under-
representation of PWA in those hospitalised with COVID-19. It
may be difficult to differentiate between COVID-19 symptoms and
asthma exacerbations,”* and beyond the direct risk of infection
itself, there is also a risk of experiencing asthma exacerbations
triggered by the virus.”

A large English cohort study (preprint, n=17 425 445) found
that asthma was associated with an increased risk of in-hospital
death from COVID-19 in both age-adjusted and sex-adjusted and
‘fully adjusted’ (for comorbidities) models, with risks higher in
those with recent oral corticosteroid use (age-adjusted and sex-
adjusted HR 1.70, 95% CI 1.48 to 1.96) compared with those
without recent use (age-adjusted and sex-adjusted HR 1.23, 95%
CI 1.14 to 1.33.%° Corticosteroid use can be considered a proxy for
disease severity in asthma, so it is unclear if corticosteroid use
itself impacts risks from COVID-19 (as discussed further).”’

Despite the notable paucity of data in this area, numerous
bodies have identified people with moderate to severe asthma
as being at increased risk: the Centers for Disease Control and
Prevention state people with moderate to severe asthma are at
increased risk of getting very sick from COVID-19%%; Asthma UK
notes that PWA would be considered at very high risk if they
are taking extra controller medicines, as well as a preventer
inhaler and continuous or frequent oral steroids®; and the British
Thoracic Society notes that people taking biological therapies for
severe asthma are considered at very high risk.!

Are PWA at risk from COVID-19-related disruptions?
Pandemics and national emergencies pose risks to people with
long-term conditions because of disruptions in care and disease
management.® The extent of these disruptions will depend
on healthcare systems and individual contextual factors. The
possibility that access/adherence to asthma medications may
be affected by the current pandemic has been identified as a
particular area of concern; exacerbation events and subsequent
need for hospitalisation could increase patient exposure to health-
care settings and hence increase risk of infection.” > A systematic
review of 56 studies found the most common themes relating to
barriers to asthma self-management included mood disorders and
anxiety, social support and access to healthcare, all of which may
be disrupted in the current context.’

Certain populations are likely to be at greater risk from these
disruptions. COVID-19 rates are higher in less-advantaged popu-
lations, and social determinants of health also play an important

role in asthma management.’’ ** People from less advantaged
backgrounds may have less access to healthcare, particularly in
countries like the USA, which do not have universal healthcare
systems. In such systems, this problem will increase as unemploy-
ment rises and people lose employer-provided health coverage.
With more time spent in the home, exposure to secondhand smoke
will increase for some groups, risking increasing morbidity in
children and adults with asthma, particularly in less advantaged
communities. Systematic review evidence shows children with
asthma exposed to secondhand smoke are twice as likely as those
without regular secondhand smoke exposure to be hospitalised for
their condition.*®

In paediatric populations, the impact of school closures on
children with asthma remains to be seen. Schools often have a
role in administering asthma medications, and school closures are
speculated to increase the risk of childhood obesity, which is a
risk factor for worsening asthma.'® Family routine typologies have
been found to be associated with asthma treatment adherence in
children, and school closures may disrupt such routines.** School
closures may also pose additional risks to children with asthma
with attention disorders, as attention disorders are associated
with worse asthma morbidity, and this group may be particularly
vulnerable to the closure of schools.”® Children from less advan-
taged populations may also be impacted by disruptions to provi-
sion of school lunch programmes, with some evidence linking
nutrition to respiratory outcomes in PWA.?®

How should PWA be managed when presenting with COVID-19?
Guidance has been issued to PWA who suspect they may have
COVID-19.*” Most guidance is general and is the same given to
the rest of the population. A specific concern for PWA is whether
a cough is due to asthma or a symptom of COVID-19. In the
early stages of COVID-19, there may be an overlap with asthma
and COVID-19 symptoms that only later may progress to more
clearly defined COVID-19 symptoms.”® It is suggested that PWA
with cough contact healthcare providers (HCPs) if unsure.’” Box 1
summarises available advice regarding differentiating COVID-19
and asthma symptoms.

PWA with suspected or confirmed COVID-19 are advised to
keep following their asthma action plans, take asthma medica-
tions as usual and call emergency services if having an asthma
attack, making sure the first responders are informed that the
individual has COVID-19 symptoms.”’” An algorithm has been
created to guide HCPs as to when face-to-face (as opposed to tele-
health) evaluation is needed based on COVID-19 risk (high/low)
and asthma severity (high/low) or uncertain diagnosis.?

With regard to HCP exposure, there is some advice circu-
lating (not referenced) that ambulance services are advising when
assessing peak expiratory flow rate (PEFR) in suspected COVID-19
in PWA in their own home, crews should be at least 6 ft away
and ideally in another room. For hospitalised patients, strate-
gies for aerosol drug delivery to reduce infection risk have been
proposed.”® The British Thoracic Society suggests the Sharing
Patient Assessments Cuts Exposure for Staff (SPACES) approach
for delivering ward care, based on the principles of ‘maximum

patient contact-minimum staff exposure’*'

How should asthma be managed during the COVID-19 pandemic?
Diagnosis

Prior to the pandemic, the diagnosis of asthma was made from a
combination of history, examination and supportive tests. Over
time, guidelines have placed greater emphasis on objective tests in
the diagnostic pathway; a diagnostic algorithm from the National
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Box1 Available guidance on differentiating
COVID-19 and asthma symptoms

» The British Thoracic Society suggests healthcare
providers let patients know that it is uncommon
to get a high temperature, tiredness, and changes
in taste or smell with an asthma attack, so the
presence of those symptoms are more likely to
suggest COVID-19 infection.?*

» The Allergic Rhinitis and Its Impact on Asthma
and the European Academy of Allergy and Clinical
Immunology have issued a joint statement,
noting that patients are struggling to differentiate
symptoms between asthma flare-ups and COVID-19
and that a lack of clarity on this remains, which
may cause people to delay seeking care. They
warn that clinicians tend to prescribe antibiotics
to people who they believe are having asthma
exacerbations ‘just to be safe’ and caution against
this behaviour.”®

» Arecent article in the Journal of Paediatrics notes
fever may help differentiate between asthma
exacerbations and COVID-19 in paediatric and
adult populations, but caution should still be taken
as fever may be present in other virus-triggered
asthma exacerbations. They note other symptoms
that may help differentiate between COVID-19 and
asthma are better described in adult populations
and include myalgia, confusion headache,
pharyngitis, rhinorrhoea, loss of sense of smell and
taste, diarrhoea, nausea and vomiting. They suggest
travel history, close contact with someone infected
with COVID-19 and absence of prior atopic history
in a child may also help differentiate the two. They
recommend COVID-19 screening for any child with
asthma with worsening cough or shortness of
breath.'

Institute for Health and Care Excellence (NICE) requires multiple
tests to establish asthma diagnosis.*® *° These changes are impor-
tant to reduce overdiagnosis and underdiagnosis and to look for
overlap diseases, for example, chronic obstructive pulmonary
disease (COPD).

This is likely to cause difficulties in the current pandemic.
The Association for Respiratory Technology €& Physiology
(ARTP) guidance suggests all respiratory testing is likely to
be considered an aerosol-generating procedure (AGP) due to
its potential to generate coughing and to assume all patients
may have COVID-19.*" As such, full personal protective equip-
ment needs to be worn, with appropriate infection control/air
changes.

The capacity to perform testing will be vastly reduced, due to
the aforementioned measures, combined with reduced staff avail-
ability, backlog of tests which have arisen and ARTP guidance
that testing should no longer occur in routine primary care prac-
tice (unless part of a coordinated hub). Consultations will also be
performed virtually to a much greater degree. Of concern, this has
the potential to lead to misdiagnosis, forcing clinicians to rely
on history alone to a much greater degree than they would have
otherwise.
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Box2 Advice for people with asthma on managing
asthma during the COVID-19 pandemic

>
>
>
>

Restart or continue prescribed medications.?

Avoid known triggers.*’

Review inhaler techniques.?

Use asthma action plans (note weak evidence for

these from a 2017 Cochrane review®'; evidence

more positive from a 2017 review specifically
looking at written action plans in children).>

» Use peak flow diaries and consider getting peak
flow metre from a general practitioner/pharmacist
if there is no current access.*? Note that ARTP
guidance suggests all respiratory testing is likely to
be an aerosol-generating procedure; this should be
borne in mind when using peak flow metres.*!

» Follow standard advice for looking after asthma
when unwell.*?

» Quit smoking/avoid exposure to secondhand
smoke®? (note that the role of smoking in COVID-19
infection is unclear, but smoking is uniquely deadly
and poses a particular risk to PWA®).

» For patients with ‘a good understanding of their

self-management plan’, have a short course of

steroids at home (rescue pack)?! (note that it

is unclear how ‘good understanding’ might be

objectively assessed).

Control and monitoring

A reduction in face-to-face appointments is common across coun-
tries experiencing COVID-19 pandemics, which will affect asthma
care.”® Asthma UK states people should still be getting their same
asthma care, but some elements ‘might look different’ (ie, might
be delivered remotely, see further).*” They suggest emergency care
proceed as normal, general pactitioner (GP) and specialist care will
most likely be via remote means or postponed, and some annual
asthma reviews will be postponed.

Asthma UK, the Asthma and Allergy Foundation of America,
the British Thoracic Society and the Canadian Thoracic Society,
among others, suggest people manage their asthma as well as
possible to reduce risk from COVID-19.%° > * #* 3 [t is unclear
what this advice is based on; given the paucity of detailed data on
asthma and COVID-19, recommendations are likely made based
on knowledge from other infections and on good practice gener-
ally. Suggestions for PWA can be found in box 2.

Monitoring asthma will be a challenge during the pandemic.
PEFR, typically a mainstay of monitoring, can generate a cough
and hence become an AGP. The Royal College of Emergency Medi-
cine (RCEM) guidance in acute exacerbations is only to perform
after nebulisation, in those cases where discharge is considered.**
As mentioned earlier, ARTP guidance suggests all respiratory
testing should be considered an AGP.* We did not find any guid-
ance on measurement of exhaled nitric oxide. NICE has issued
rapid guidance on severe asthma during the COVID-19 pandemic
(box 3).*

Multiple questionnaires have been developed to help clinicians
in monitoring asthma and related comorbidities, such as the Royal
College of Physicians’ three questions,*® Asthma Control Ques-
tionnaire,*”” and Asthma Control Test,*® among many others. These
are often distributed in print; as care moves to virtual consul-
tations, access to these may be an issue for some patients and
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Box3 National Institute for Health and Care

Excellence recommendations for providing care for
people with severe asthma during the pandemic*®

» Communicating with patients and minimising risk
by decreasing face-to-face contact where possible.

» Only carrying out bronchoscopy and most
pulmonary function tests for urgent cases where
results will have a direct impact on patient care (as
these tests may spread COVID-19).

» Use of continued and new medications where
necessary, with consideration given to training to
self-administer and remote monitoring.

» Advising people with asthma not to share inhalers
or devices and to wash their hands and clean
equipment regularly.

> Local policies to address modifying usual care at the
organisational level.

HCPs. Some of these questionnaires are more readily available
online than others, in part to prevent misuse where the format
of the questionnaire has been mistranscribed. Patients may lack
technical skills/resources to access these online even where avail-
able, necessitating posting of questionnaires (which may lead to
non-return/missing data) or verbal/virtual ‘run-throughs’ of the
questionnaires (which may not have been validated for the ques-
tionnaire involved).

Medication considerations

All sources reviewed (including NICE in the UK and the CDC in the
USA) agreed that, on the whole, medications for asthma should
continue to be taken as normal.”® ** This includes biologics.*®
Prednisone is recommended for treating severe asthma exacer-
bations.*

There is mixed advice on nebulisers with NICE guidance
encouraging continued use, a position supported by Public Health
England and Health Protection Scotland.” ** A narrative review
of managing asthma in children during the pandemic suggests
that, in most cases, children should be switched to other inhaler
types,'® but it is unclear what this advice is based on. A broader
narrative review makes the same recommendation, and the Cana-
dian Thoracic Society also warns against their use in certain
settings.”® * Concerns with nebulisers relate to the possibility
of the devices aerosolising SARS-CoV-2 if the PWA using the
device is infected, therefore increasing risk of contagion. NICE
states this is not a concern as the aerosol comes from the fluid
in the nebuliser chamber and will not carry virus particles from
the patient’®; the British Thoracic Society echoes this.”' In acute
asthma exacerbations, the RCEM suggests consideration of usage
of metered dose inhalers/spacers for mild/moderate exacerbations,
rather than nebulisation, and where nebulisation is used, using
the minimal flow rate of oxygen required to drive the nebuliser.*’

Though there has been some debate over the use of inhaled
corticosteroids during the COVID-19 pandemic, there is general
consensus that their use should not be discontinued (and little
evidence of a benefit from introducing them in people in the
acute phase of the virus who do not otherwise use them).*® Some
evidence suggests inhaled corticosteroids may be of use in treating
COVID-19, but this is currently unclear.? *’

Smart inhalers (inhalers with digital features enabling linkage
to mobile phone apps) are in development for asthma and COPD;

the early evidence is mixed, but they may allow remote moni-
toring of compliance.”

Accessing medications may also be an issue for some people
during the pandemic. Asthma UK has noted that some PWA have
reported issues and suggest if pharmacists cannot provide or
source alternatives, patients ring around other pharmacies or get
in touch with their GP.** To avoid possible supply issues, NICE
recommends medications be prescribed for no more than 30 days;
the CDC recommends 30-day supplies of non-prescription medica-
tions and supplies.?® *° In countries without universal health insur-
ance, job losses leading to loss of employer sponsored healthcare
may present unique challenges to medication supply.

Remote care

As noted earlier, face-to-face appointments have been widely
replaced by routine care during the pandemic. We are not aware
of any studies evaluating remote care in the current pandemic
context. Existing studies of remote asthma care are limited in their
generalisability, as in these remote care is often tested in addition
as opposed to face-to-face contact with HCPs. We briefly review
this evidence further.

Evidence on remote asthma care in adults is mixed but gener-
ally does not point to harm. A 2019 systematic review and meta-
analysis of telemedicine for asthma (22 studies, 10 281 participants)
found telecase management could significantly improve asthma
control compared with usual care (standardised mean difference
(SMD) 0.78, 95%CI 0.56 to 1.01).> A 2011 systematic review
and meta-analysis of telehealth interventions involving HCPs in
the care of PWA (21 randomised controlled trials) did not find
clinically important improvements in quality of life or number
of visits to the emergency department over 12 months, but did
find a significant reduction in the number of patients admitted to
hospital once or more over 12 months.> The authors concluded
telehealth was no better or worse than normal care. This is consis-
tent with a 2016 Cochrane review which found no important
differences between face-to-face and remote asthma check-ups
in terms of asthma outcomes; however, a lack of information and
wide CIs meant the authors could not rule out clinically important
differences.”* A 2015 systematic review found telemedicine inter-
ventions did not appear to improve asthma function scores but
concluded ‘other benefits may be present’*® It has been speculated
that telehealthcare interventions may be more likely to result in
significant benefit in people with severe disease compared with
those with relatively mild asthma.*®

In children and young people, a systematic review (15 studies)
found personalised text messaging was the most commonly used
digital intervention for asthma care and that nearly all of the
included interventions significantly improved adherence; most
also improved health outcomes.”” In contrast, another system-
atic review found mixed results for telemedicine in school-aged
children, with no evidence of harm, but some studies found no
effect and others found improvements in health outcomes and
adherence.”® A 2018 review found eHealth tools may be particu-
larly useful for self-monitoring in children and adolescents with
asthma.”

None of the studies were conducted in the context of reduced
healthcare capacity, so their relevance to the current pandemic
context is unclear.

Self-management
Self-management and self-education interventions may play
a role in asthma control in the context of diminished access to
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HCPs. However, most evidence on self-management in asthma
comes from interventions that also involve support from HCPs;
though this evidence is broadly positive in showing some benefits
and no evidence of harms, its relevance to the current pandemic
context is unclear.’® A 2015 review found that, to increase the
value of self-management plans in asthma, patients, professionals
and organisations all needed to be targeted.®’ We briefly review
evidence on a range of self-management interventions for PWA .

Interventions targeting asthma self-care in adults generally show
promise. A 2014 systematic review and meta-analysis (38 trials, 7883
participants) found that interventions targeting asthma self-care
reduced symptoms (SMD -0.38, 95%CI —0.52 to -0.24) and unsched-
uled healthcare use (OR 0.71, 95%CI 0.56 to 0.90) and increased
adherence to preventive medication (OR 2.55, 95%CI 2.11 to 3.10).**
The authors were unable to identify what the optimal components of
these interventions were, though active involvement of participants
was associated with increased effectiveness. Educational programmes
have also been found to be effective in children and adolescents.” **
Without being able to identify which components of these interven-
tions are effective, it is difficult to make recommendations as to which
tools people may wish to use. Culturally tailored online asthma self-
management programmes appear to show promise in difficult-to-
reach populations.®®

Increasingly, self-management tools come in the form of digital
interventions; access to these may be easier for some groups of people
than others, with less advantaged and older age groups perhaps less
likely to access these tools.”® Mobile health interventions appear
the most commonly tested; results in adults generally show poten-
tial for mobile health interventions to improve asthma control and
medication adherence compared with routine care, but results across
reviews are mixed, and, as with previous reviews, it has been difficult
to discern which components contribute to effectiveness.”’*° A 2018
review found limited evidence that mobile phone apps had a positive
effect on asthma self-management in adolescents.”

Self-care interventions which have shown promise for asthma
control also include decreasing exposure to allergens and pollut-
ants, though there are some issues with study quality in this area.”’
Systematic reviews differ regarding the effectiveness of air filtration
systems.” 7> Weight loss in PWA with overweight or obesity may also
improve asthma control in adults” and children,”* though issues with
the evidence have been noted.” Of note, obesity has also been identi-
fied as a risk factor for COVID-19 severity.” Physical activity has been
linked with better asthma control in both children and adults’®”%; in
people with stable asthma, physical activity interventions of at least
20min, two times a week, do not seem to exacerbate symptoms.”®

Well-being

As noted previously, mood disorders and anxiety are barriers to effec-
tive asthma control.>> PWA have a higher prevalence of anxiety and
depression than the general population, which is associated with
poorer asthma control, medication adherence and health outcomes.*
The pandemic may exacerbate existing and introduce new mental
health issues, with the potential of profound impacts on well-being.
To manage this, Asthma UK recommends that PWA stay active, look
after their physical health, stay social and request support.®’ Several
systematic reviews have suggested yoga may improve quality of life
in asthma, but evidence here is very limited.?” ®* Systematic reviews
of cognitive-behavioural therapy (CBT) in both adults and children
found CBT may improve mental health outcomes in PWA, but there
were issues with study quality.®® ®* Systematic reviews have found
generally low-quality evidence (due to issues with study quality and
heterogeneity) for mindfulness-based stress reduction interventions,*®
written emotional disclosure interventions® and relaxation-based
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therapies in improving well-being in PWA, including both adults and
children.?’” In-person psychological therapies will be difficult to access
at the current time.

Discussion

This rapid review highlights key evidence as it relates to asthma and
the COVID-19 pandemic. This is an area where considerable uncer-
tainty exists and where, in the absence of clear evidence, guidelines
vary in their advice. Evidence regarding COVID-19 and asthma will
continue to emerge over the course of the pandemic, at which point
a full systematic review of the literature will be warranted, restricting
to particular study types and using formal critical appraisal tools to
evaluate evidence. Given the paucity of evidence at this stage in the
pandemic, our approach was to include literature regardless of study
type and to present what is known so far, bringing particular attention
to areas of inconsistency within the emerging evidence and guidance.

As with most evidence generated during the COVID-19 pandemic,
the literature currently seems to provide more questions than answers.
Whether PWA—especially those with mild asthma—are at greater risk
of infection or, when infected, of more severe outcomes—warrants
particular attention. At the start of the pandemic, PWA, regardless
of severity of asthma, were identified as being of higher risk. Given
COVID-19 is a respiratory illness, and following the precautionary
principle, at face value this seems an obvious judgement. However, as
the pandemic continues, it is also important to acknowledge that being
labelled as a vulnerable group will affect people’s understanding of
and relationship to risk; well-conducted research quantifying the risks
of COVID-19 infection in PWA, and the various clinical and demo-
graphic factors that may contribute to that risk, is urgently needed.

Despite the prevailing uncertainties regarding the direct risks of
COVID-19 to PWA, it is clear that, if not managed well, COVID-19 may
pose indirect risks to all PWA due to disruptions in care. This includes
possible issues with access and adherence to medications, changes in
contact with HCPs and challenges to mental and physical well-being
due to restrictions imposed to manage the spread of disease. Given
these disruptions in care, self-management interventions and remote
care are likely to be increasingly called on; the literature to date on
these so far is broadly positive, but caution needs to be taken when
assuming generalisability to the current pandemic context.

Finally, as with most things related to COVID-19, health inequali-
ties should not and cannot be ignored. None of the literature identified
during our searches explicitly addressed this issue, but asthma—like
COVID-19—is not an ‘equal opportunities’ disease. Asthma is more
prevalent in more deprived communities, and there is a significant
variation in access to asthma care across geographies, age groups, and
ethnicities.** COVID-19 also disproportionately affects more deprived
communities, older people, and non-white ethnic groups.* Further-
more, disruptions caused by COVID-19 will likely disproportionately
affect less advantaged groups. Consideration of these inequalities
should be an integral part of responses to the pandemic.

Twitter Jamie Hartmann-Boyce @jhb19

Acknowledgements This article is based on a rapid review
originally conducted for the Centre for Evidence-Based
Medicine’s COVID-19 Evidence Service, with which Andrew
Menzies-Gow was also involved. We thank Nia Roberts, subject
librarian, for designing and executing the database searches.

Contributors JH-B and MI-K conceived the original review. AQO,
ES, JD, JG, JH-B, JK and JS screened the studies and extracted
data. JH-B drafted the manuscript. All authors contributed to
and approved the final manuscript.

BuAdod Ag pajosiold 1sanb Ag 0zZ0z ‘9 Joquiaydas uo /wod fwqwgs//:dny woly papeojumod 0Z0g /2quwiaidas € uo 90STTT-0202-WaalWwa/9eTT 0T Sk paysiignd i1y NG CINE


https://twitter.com/jhb19
http://ebm.bmj.com/

Funding JS is supported by National Institute for Health
Research Newcastle In Vitro Diagnostics Co-operative.

Disclaimer The views expressed here are not necessarily those
of the National Institute for Health Research, the NHS or the
Department of Health and Social Care.

Competing interests None declared.

Patient consent for publication Not required.

Provenance and peer review Not commissioned; externally peer

reviewed.

Data availability statement Data sharing not applicable as

no datasets were generated and/or analysed for this study. All
data are from publicly available documents, and references are
provided should readers wish to look at original sources.

This article is made freely available for use in accordance with
BMJ’s website terms and conditions for the duration of the
covid-19 pandemic or until otherwise determined by BMJ. You
may use, download and print the article for any lawful, non-
commercial purpose (including text and data mining) provided
that all copyright notices and trade marks are retained.

ORCID iD
Jamie Hartmann-Boyce http://orcid.org/0000-0001-9898-3049

References
Staying alert and safe (social distancing) - GOV.UK. Available: https://

www.nhs.uk/conditions/coronavirus-covid-19/people-at-higher-risk/whos-

at-higher-risk-from-coronavirus/ [Accessed 1 June 2020].

N

era of COVID-19. The Lancet Respiratory Medicine 2020;8:423.
Algahtani FY, Aleanizy FS, Ali El Hadi Mohamed R, et al. Prevalence of

w

comorbidities in cases of middle East respiratory syndrome coronavirus: a

retrospective study. Epidemiol Infect 2018;147:1-5.
4 Adegboye OA, Gayawan E, Hanna F. Spatial modelling of contribution
of individual level risk factors for mortality from middle East
respiratory syndrome coronavirus in the Arabian Peninsula. PLoS One
2017;12:e0181215.
Van Bever HP, Chng SY, Goh DY. Childhood severe acute respiratory
syndrome, coronavirus infections and asthma. Pediatr Allergy Immunol
2004;15:206-9.
Hartmann-Boyce J, Mahtani KR. Supporting people with long-term
conditions (LTCs) during national emergencies - CEBM. CEBM, 2020.

v

(=]

~

and management considerations. CEBM.

<o

Lupia T, Scabini S, Mornese Pinna S, et al. 2019 novel coronavirus
(2019-nCoV) outbreak: a new challenge. J Glob Antimicrob Resist
2019;2020:22-7.

Chow N, Fleming-Dutra K, Gierke R, ef al. Preliminary Estimates of the

o

Prevalence of Selected Underlying Health Conditions Among Patients with

Coronavirus Disease 2019 - United States, February 12-March 28, 2020.
MMWR Morb Mortal Wkly Rep 2020;69:382-6.
10 Li X, Xu S, Yu M, et al. Risk factors for severity and mortality in adult

COVID-19 inpatients in Wuhan. J Allergy Clin Immunol 2020;146:110-8.

1

ey

Jackson DJ, Busse WW, Bacharier LB, et al. Association of respiratory
allergy, asthma, and expression of the SARS-CoV-2 receptor ACE2. J
Allergy Clin Immunol 2020;146:203-6.

12 Bradding P, Richardson M, Hinks TSC, et al. Ace2, TMPRSS2, and furin
gene expression in the airways of people with asthma-implications for
COVID-19. J Allergy Clin Immunol 2020;146:208-11.

13 Radzikowska U, Ding M, Tan G, et al. Distribution of ACE2, CD147, CD26

and other SARS-CoV-2 associated molecules in tissues and immune cells

in health and in asthma, COPD, obesity, hypertension, and COVID-19 risk
factors. Allergy 2020. doi:10.1111/all.14429. [Epub ahead of print: 04 Jun

2020].

The Lancet Respiratory Medicine. Reflecting on world asthma day in the

Hartmann-Boyce J, Otunla A, Drake J, et al. Asthma and COVID-19: risks

-
IS

15
16

20

2

22

23

24
25

26

27

28

29
30

3

pharg

3

N

33

34

3

v

3

(=]

37
38

39

Docherty AB, Harrison EM, Green CA, et al. Features of 16,749
hospitalised UK patients with COVID-19 using the ISARIC who clinical
characterisation protocol. JS Nguyen-Van-Tam;10.

Asthma statistics | British lung Foundation.

Cummings MJ, Baldwin MR, Abrams D, ef al. Epidemiology, clinical
course, and outcomes of critically ill adults with COVID-19 in New York
City: a prospective cohort study. The Lancet 2020;395:1763-70.

AAFA. Asthma facts and figures, 2020. Available: https://www.aafa.org/
asthma-facts [Accessed 31 Jul 2020].

Garg S, Kim L, Whitaker M, et al. Hospitalization Rates and Characteristics
of Patients Hospitalized with Laboratory-Confirmed Coronavirus Disease
2019 - COVID-NET, 14 States, March 1-30, 2020. MMWR Morb Mortal
Wkly Rep 2020;69:458-64.

Abrams EM, Szefler SJ. Managing asthma during coronavirus
Disease-2019: an example for other chronic conditions in children and
adolescents. J Pediatr 2020;222:221-6.

Licskai C, Yang CL, Ducharme FM, ef al. Position statement from the
Canadian thoracic Society (CTS) asthma assembly Steering Committee
addressing therapeutic questions to help Canadian physicians optimize
asthma management for their patients during the COVID-19 pandemic
asthma Management-Genera.

British Thoracic Society. COVID-19: information for the respiratory
community | British thoracic Society | better lung health for all 2020.
McKenna JJ, Bramley AM, Skarbinski J, et al. Asthma in patients
hospitalized with pandemic influenza A(HIN1)pdmO09 virus infection—
United States, 2009. BMC Infect Dis 2013;13.

Burn E, You SC, Sena A, ef al. An international characterisation

of patients hospitalised with COVID-19 and a comparison

with those previously hospitalised with influenza. medRxiv
2020;2020:04.22.20074336.

Abrams EM, Jong GW, Yang CL. Asthma and COVID-19. CMAJ 2020.
Shaker MS, Oppenheimer J, Grayson M, et al. COVID-19: pandemic
contingency planning for the allergy and immunology clinic. J Allergy
Clin Immunol 2020;8:1477-88.

Williamson E, Walker AJ, et al. OpenSAFELY: factors associated with
COVID-19-related Hospital death in the linked electronic health records of
17 million adult NHS patients.

Hartmann-Boyce J, Hobbs R. Inhaled Steroids in Asthma during the
COVID-19 Outbreak - CEBM. CEBM, 2020.

CDC. People with moderate to severe asthma. CDC, 2020.

Asthma UK. Shielding advice for very high-risk groups.

Miles C, Arden-Close E, Thomas M, et al. Barriers and facilitators of
effective self-management in asthma: systematic review and thematic
synthesis of patient and healthcare professional views. npj Prim Care Resp
Med 2017;27.

Niedzwiedz CL, O’'Donnell CA, Jani BD, ef al. Ethnic and socioeconomic
differences in SARS-CoV-2 infection: prospective cohort study using UK
Biobank. BMC Med 2020;18:160.

Mitchell DK, Murdock KK. Identifying risk and resource factors in children
with asthma from urban settings: the Context-Health-Development model.
J. of Asthma 2005;42:425-36.

Wang Z, May SM, Charoenlap S, et al. Effects of secondhand smoke
exposure on asthma morbidity and health care utilization in children:

a systematic review and meta-analysis. Ann Allergy Asthma Immunol
2015;115:396-401.

Fiese BH, Wamboldt FS. Family routines, rituals, and asthma management:
a proposal for family-based strategies to increase treatment adherence.
Fam Syst Health 2000;18:405-18.

McQuaid EL, Weiss-Laxer N, Kopel SJ, et al. Pediatric asthma and
problems in attention, concentration, and impulsivity: disruption of the
family management system. Fam Syst Health 2008;26:16-29.

Alwarith J, Kahleova H, Crosby L, et al. The role of nutrition in asthma
prevention and treatment. Nutr Rev 2020. doi:10.1093/nutrit/nuaa005.
[Epub ahead of print: 13 Mar 2020].

Asthma UK. If you get COVID 19 and have asthma.

Ari A. Practical strategies for a safe and effective delivery of aerosolized
medications to patients with COVID-19. Respir Med 2020;167:105987.
British Thoracic Society. Asthma | British thoracic Society | better lung
health for all.

BM] Evidence-Based Medicine Month 2020 | volume O | number O | 7

BuAdod Ag pajosiold 1sanb Ag 0zZ0z ‘9 Joquiaydas uo /wod fwqwgs//:dny woly papeojumod 0Z0g /2quwiaidas € uo 90STTT-0202-WaalWwa/9eTT 0T Sk paysiignd i1y NG CINE


http://orcid.org/0000-0001-9898-3049
https://www.nhs.uk/conditions/coronavirus-covid-19/people-at-higher-risk/whos-at-higher-risk-from-coronavirus/
https://www.nhs.uk/conditions/coronavirus-covid-19/people-at-higher-risk/whos-at-higher-risk-from-coronavirus/
https://www.nhs.uk/conditions/coronavirus-covid-19/people-at-higher-risk/whos-at-higher-risk-from-coronavirus/
http://dx.doi.org/10.1016/S2213-2600(20)30184-3
http://dx.doi.org/10.1017/S0950268818002923
http://dx.doi.org/10.1371/journal.pone.0181215
http://dx.doi.org/10.1111/j.1399-3038.2004.00137.x
http://dx.doi.org/10.15585/mmwr.mm6913e2
http://dx.doi.org/10.1016/j.jaci.2020.04.006
http://dx.doi.org/10.1016/j.jaci.2020.04.009
http://dx.doi.org/10.1016/j.jaci.2020.04.009
http://dx.doi.org/10.1016/j.jaci.2020.05.013
http://dx.doi.org/10.1111/all.14429
http://dx.doi.org/10.1016/S0140-6736(20)31189-2
https://www.aafa.org/asthma-facts
https://www.aafa.org/asthma-facts
http://dx.doi.org/10.15585/mmwr.mm6915e3
http://dx.doi.org/10.15585/mmwr.mm6915e3
http://dx.doi.org/10.1016/j.jpeds.2020.04.049
http://dx.doi.org/10.1186/1471-2334-13-57
http://dx.doi.org/10.1016/j.jaip.2020.03.012
http://dx.doi.org/10.1016/j.jaip.2020.03.012
http://dx.doi.org/10.1038/s41533-017-0056-4
http://dx.doi.org/10.1038/s41533-017-0056-4
http://dx.doi.org/10.1186/s12916-020-01640-8
http://dx.doi.org/10.1081/JAS-200067936
http://dx.doi.org/10.1016/j.anai.2015.08.005
http://dx.doi.org/10.1037/h0091864
http://dx.doi.org/10.1037/1091-7527.26.1.16
http://dx.doi.org/10.1093/nutrit/nuaa005
http://dx.doi.org/10.1016/j.rmed.2020.105987
http://ebm.bmj.com/

40

4
42
43

44

45

46

47

48

49

50

5
52

—

53

54

55

56

57

58

59

60

6

—_

62

63

64

65

66

67

NICE. Overview | asthma: diagnosis, monitoring and chronic asthma
management | guidanc. NICE, 2020.

ARTP. COVID19.

Asthma UK. what should people with asthma do now?.

Asthma and allergy Foundation of America. coronavirus (COVID-19): what
people with asthma need to know | asthma and allergy Foundation of
America 2020.

British Thoracic Society. Guidance during the Covid-19 pandemic for
adults.

NICE. Overview | COVID-19 rapid guideline: severe asthma | guidance.
NICE, 2020.

Asthma annual reviews should include RCP ‘three questions’ | GMS
contract | Guidelines in Practice.

Asthma control questionnaire (ACQ)..

Welcome to the asthma control test.

The Royal College of emergency medicine. salbutamol, peak flow and
nebulisation advice during Covid-19 2020.

Brough HA, Kalayci O, Sediva A, et al. Managing childhood allergies
and immunodeficiencies during respiratory virus epidemics - the 2020
COVID-19 pandemic. Pediatr Allergy Immunol 2020:pai.13262.

Nice. The technology | Smartinhaler for asthma | advice | NICE.
Chongmelaxme B, Lee S, Dhippayom T, et al. The effects of telemedicine
on asthma control and patients’ quality of life in adults: a systematic
review and meta-analysis. J Allergy Clin Immunol Pract 2019;7:199-216.
ell.

McLean S, Chandler D, Nurmatov U, et al. Telehealthcare for asthma: a
cochrane review. CMAJ 2011;183:E733-42.

Kew KM, Cates CJ. Remote versus face-to-face check-ups for asthma.
Cochrane Database Syst Rev 2016;4:CD011715.

Zhao J, Zhai Y-K, Zhu W-J, et al. Effectiveness of telemedicine for
controlling asthma symptoms: a systematic review and meta-analysis.
Telemed J E Health 2015;21:484-92.

McLean S, Chandler D, Nurmatov U, et al. Telehealthcare for asthma.
Cochrane Database Syst Rev 2010:CD007717.

Ramsey RR, Plevinsky JM, Kollin SR, et al. Systematic review of digital
interventions for pediatric asthma management. J Allergy Clin Immunol
Pract 2020;8:1284-93.

Culmer N, Smith T, Stager C, et al. Telemedical asthma education and
health care outcomes for school-age children: a systematic review. J
Allergy Clin Immunol Pract 2020;8:1908-18.

Lancaster K, Abuzour A, Khaira M, et al. The use and effects of electronic
health tools for patient self-monitoring and reporting of outcomes
following medication use: systematic review. J Med Internet Res
2018;20:e294.

Pinnock H, Parke HL, Panagioti M, et al. Systematic meta-review of
supported self-management for asthma: a healthcare perspective. BMC
Med 2017;15.

Pinnock H, Epiphaniou E, Pearce G, et al. Implementing supported self-
management for asthma: a systematic review and suggested hierarchy of
evidence of implementation studies. BMC Med 2015;13:127.

Denford S, Taylor RS, Campbell JL, et al. Effective behavior change
techniques in asthma self-care interventions: systematic review and meta-
regression. Health Psychol 2014;33:577-87.

Guevara JP, Wolf FM, Grum CM, et al. Effects of educational interventions
for self management of asthma in children and adolescents: systematic
review and meta-analysis. BMJ 2003;326:1308.

Coffman JM, Cabana MD, Halpin HA, et al. Effects of asthma education
on children’s use of acute care services: a meta-analysis. Pediatrics
2008;121:575-86.

Mosnaim GS, Akkoyun E, Eng J, et al. Behavioral interventions to improve
asthma outcomes: a systematic review of recent publications. Curr Opin
Allergy Clin Immunol 2017;17:194-200.

Morrison D, Wyke S, Agur K, ef al. Digital asthma self~-management
interventions: a systematic review. J Med Internet Res 2014;16:e51.

Xiao Q, Wang J, Chiang V, et al. Effectiveness of mHealth interventions
for asthma self-management: a systematic review and meta-analysis. Stud
Health Technol Inform 2018;250:144-5.

BM)| Evidence-Based Medicine Month 2020 | volume O | number O |

68

69

70

7

—

7

)

73

74

7

v

76

7

~

7

©

79

80

8
8

N =

83

84

85

8

(=]

8

~

8
89

©

90

9

—_

92

93

Hui CY, Walton R, McKinstry B, et al. The use of mobile applications to
support self-management for people with asthma: a systematic review of
controlled studies to identify features associated with clinical effectiveness
and adherence. J Am Med Inform Assoc 2017;24:619-32.

Marcano Belisario JS, Huckvale K, Greenfield G, et al. Smartphone and
tablet self management apps for asthma. Cochrane Database Syst Rev
2013:CD010013.

Alquran A, Lambert K, Farouque A, ef al. Smartphone applications for
encouraging asthma self-management in adolescents: a systematic review.
Int J Environ Res Public Health 2018;15:2403.

Schuers M, Chapron A, Guihard H, et al. Impact of non-drug therapies

on asthma control: a systematic review of the literature. Eur J Gen Pract
2019;25:65-76.

Kilburn S, Lasserson TJ, McKean M. Pet allergen control measures for
allergic asthma in children and adults. Cochrane Database Syst Rev
2003:CD002989.

Okoniewski W, Lu KD, Forno E. Weight loss for children and adults with
obesity and asthma. A systematic review of randomized controlled trials.
Ann Am Thorac Soc 2019;16:613-25.

Lv N, Xiao L, Ma J. Weight management interventions in adult and
pediatric asthma populations: a systematic review. J Pulm Respir Med
2015;5.

Adeniyi FB, Young T. Weight loss interventions for chronic asthma.
Cochrane Database Syst Rev 2012:CD009339.

Cordova-Rivera L, Gibson PG, Gardiner PA, et al. A systematic review of
associations of physical activity and sedentary time with asthma outcomes.
J Allergy Clin Immunol Pract 2018;6:1968-81.

Wanrooij VHM, Willeboordse M, Dompeling E, et al. Exercise training

in children with asthma: a systematic review. Br J Sports Med
2014;48:1024-31.

Heikkinen SAM, Quansah R, Jaakkola JJK, et al. Effects of regular exercise
on adult asthma. Eur J Epidemiol 2012;27:397-407.

Carson KV, Chandratilleke MG, Picot J, et al. Physical training for asthma.
Cochrane Database Syst Rev 2013:CD001116.

Kew KM, Nashed M, Dulay V, et al. Cognitive behavioural therapy (CBT)
for adults and adolescents with asthma. Cochrane Database Syst Rev
2016;9:CD011818.

Asthma UK. coronavirus (COVID-19) | asthma UK.

Yang Z-Y, Zhong H-B, Mao C, et al. Yoga for asthma. Cochrane Database
Syst Rev 2016;4:CD010346.

Posadzki P, Ernst E. Yoga for asthma? A systematic review of randomized
clinical trials. J Asthma 2011;48:632-9.

Pateraki E, Morris PG. Effectiveness of cognitive behavioural therapy in
reducing anxiety in adults and children with asthma: a systematic review.
J Asthma 2018;55:532-54.

Crowe M, Jordan J, Burrell B, et al. Mindfulness-based stress reduction for
long-term physical conditions: a systematic review. Aust N Z J Psychiatry
2016;50:21-32.

Paudyal P, Hine P, Theadom A, et al. Written emotional disclosure for
asthma. Cochrane Database Syst Rev 2014:CD007676.

Yorke J, Fleming S, Shuldham C, ef al. Nonpharmacological interventions
aimed at modifying health and behavioural outcomes for adults with
asthma: a critical review. Clin Exp Allergy 2015;45:1750-64.

Health inequality and asthma | asthma UK.

Khunti K, Singh AK, Pareek M, et al. Is ethnicity linked to incidence or
outcomes of covid-19? BMJ 2020;369:m1548.

Bousquet J, Jutel M, Akdis CA, et al. ARIA-EAACI statement on asthma
and COVID-19 (June 2, 2020). Allergy 2020.

Gatheral TL, Rushton A, Evans DJ, ef al. Personalised asthma

action plans for adults with asthma. Cochrane Database Syst Rev
2017;4:CD011859.

Waldecker A, Malpass A, King A, et al. Written action plans for children
with long-term conditions: a systematic review and synthesis of qualitative
data. Health Expect 2018;21:585-96.

Hartmann-Boyce J, Lindson N. Smoking in acute respiratory infections -
CEBM 2020.

BuAdod Ag pajosiold 1sanb Ag 0zZ0z ‘9 Joquiaydas uo /wod fwqwgs//:dny woly papeojumod 0Z0g /2quwiaidas € uo 90STTT-0202-WaalWwa/9eTT 0T Sk paysiignd i1y NG CINE


http://dx.doi.org/10.1016/j.jaip.2018.07.015
http://dx.doi.org/10.1503/cmaj.101146
http://dx.doi.org/10.1002/14651858.CD011715.pub2
http://dx.doi.org/10.1089/tmj.2014.0119
http://dx.doi.org/10.1002/14651858.CD007717.pub2
http://dx.doi.org/10.1016/j.jaip.2019.12.013
http://dx.doi.org/10.1016/j.jaip.2019.12.013
http://dx.doi.org/10.1016/j.jaip.2020.02.005
http://dx.doi.org/10.1016/j.jaip.2020.02.005
http://dx.doi.org/10.2196/jmir.9284
http://dx.doi.org/10.1186/s12916-017-0823-7
http://dx.doi.org/10.1186/s12916-017-0823-7
http://dx.doi.org/10.1186/s12916-015-0361-0
http://dx.doi.org/10.1037/a0033080
http://dx.doi.org/10.1136/bmj.326.7402.1308
http://dx.doi.org/10.1542/peds.2007-0113
http://dx.doi.org/10.1097/ACI.0000000000000359
http://dx.doi.org/10.1097/ACI.0000000000000359
http://dx.doi.org/10.2196/jmir.2814
http://www.ncbi.nlm.nih.gov/pubmed/http://www.ncbi.nlm.nih.gov/pubmed/29857410
http://www.ncbi.nlm.nih.gov/pubmed/http://www.ncbi.nlm.nih.gov/pubmed/29857410
http://dx.doi.org/10.1093/jamia/ocw143
http://dx.doi.org/10.1002/14651858.CD010013.pub2
http://dx.doi.org/10.3390/ijerph15112403
http://dx.doi.org/10.1080/13814788.2019.1574742
http://dx.doi.org/10.1002/14651858.CD002989
http://dx.doi.org/10.1513/AnnalsATS.201810-651SR
http://dx.doi.org/10.4172/2161-105X.1000232
http://dx.doi.org/10.1002/14651858.CD009339.pub2
http://dx.doi.org/10.1016/j.jaip.2018.02.027
http://dx.doi.org/10.1136/bjsports-2012-091347
http://dx.doi.org/10.1007/s10654-012-9684-8
http://dx.doi.org/10.1002/14651858.CD001116.pub4
http://dx.doi.org/10.1002/14651858.CD011818.pub2
http://dx.doi.org/10.1002/14651858.CD010346.pub2
http://dx.doi.org/10.1002/14651858.CD010346.pub2
http://dx.doi.org/10.3109/02770903.2011.584358
http://dx.doi.org/10.1080/02770903.2017.1350967
http://dx.doi.org/10.1177/0004867415607984
http://dx.doi.org/10.1002/14651858.CD007676.pub2
http://dx.doi.org/10.1111/cea.12511
http://dx.doi.org/10.1136/bmj.m1548
http://dx.doi.org/10.1111/all.14471
http://dx.doi.org/10.1002/14651858.CD011859.pub2
http://dx.doi.org/10.1111/hex.12643
http://ebm.bmj.com/

	Asthma and COVID-19: review of evidence on risks and management considerations
	Abstract
	Introduction﻿﻿
	Methods
	Results
	Are PWA at increased risk of contracting COVID-19?
	Are PWA at increased risk of worse outcomes from COVID-19?
	Are PWA at risk from COVID-19-related disruptions?
	How should PWA be managed when presenting with COVID-19?
	How should asthma be managed during the COVID-19 pandemic?
	Diagnosis
	Control and monitoring
	Medication considerations
	Remote care
	Self-management
	Well-being


	Discussion
	References


