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Abstract(247 words)

Background: the restrictions imposed by the COVID-19 pandemic impact heavily the management of 

chronic diseases like asthma. This study aimed to evaluate the management of adults and children with 

asthma during COVID-19-related lockdown. 

Methods: a survey was launched by the European Academy of Allergy and Clinical Immunology (EAACI) via 

e-mail, website and social media to EAACI members and members of peer societies.

Results: The survey was completed by 339 healthcare professionals from 52 countries. 79% of follow-up 

consultations were replaced by phone calls, whereas 49% of newly referred patients attended the clinic. 

62%, 76%, 66%, 76% and 87% of responders did not conduct spirometry, impulse oscillometry, 

bronchodilator test, FeNO or methacholine provocation, respectively, for asthma diagnosis in adults. The 

numbers were similar for children. 73% of responders based the initial asthma diagnosis andthe 

prescription of inhaled therapy on clinical parameters only. Lung function tests were used in 29% of cases 

to monitor asthma worsening and only 56% of participantsrecommendedto their patients ambulatory 

peak expiratory flow (PEF) measurements. Using a 1 (not at all) to 5 (very much) scale, the responders 

considered that the quality of health care provided and the patients’ asthma status had deteriorated 

during the lockdown with 3.2 points and 2.8 points, respectively.

Conclusion: Collectively, these results suggest that all necessary resources should be allocated to ensure 

the performance of lung function tests for initial diagnosis, whereas digital remote monitoring should be 

reinforced for the follow-up of children and adults with asthma.
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Introduction

The COVID-19 pandemic challenges the capacity of healthcare systems to provide adequate management 

of chronic diseases [1-3]. Among other factors, discontinuation of face-to-face visits and the inability to 

perform diagnostic tests have a great impact ondisease severity and degree of control[4]. A recent survey 

conducted by the Pediatric Asthma in Real Life (PEARL) think tank showed thatthe COVID-19 pandemic 

significantly impacts pediatric asthma services: 39%, 47% and 75%of them ceased physical appointments, 

stopped accepting new patients and limited patients' visits, respectively. Importantly, consultations were 

almost halved to a median of 20 patients per week, and virtual clinics and helplines were launched in 

most centers [5].Another recent survey conducted among Chinese adult asthmatics reported that 75% of 

them did not attend any follow-up consultation since the beginning the pandemic [6]. 

Both theinitial diagnosis and subsequent monitoringof asthma largely rely on lung function tests(LFTs), 

which have a well-documented value and are required by all international guidelines [7]. Forced 

spirometry (FS),among other LFTs,have raised safety concerns, especially due to the potential generation 

ofSARS-CoV-2-carrying bioaerosols [8].Of note, the act of forced exhalation generates oral fluid droplets 

of variable size that can harbor infectious particles. Whereas large droplets fall quickly to the ground, 

small droplets can dehydrate and linger as bioaerosols in the air, thus functioning as vectors for viral 

transmission [9]. A recent study revealed that the mere pronunciation of the words “stay healthy” 

generates 227-347 droplets depending on the lung volume of the speaker [10].

To evaluate the impact of the lockdown restrictions related to COVID-19 pandemic on the management 

and health status of children and adults with asthma, the Asthma Section of the European Academy of 

Allergy and Clinical Immunology (EAACI) conducted a survey among EAACI members and members of 

other international scientific societies in July 2020. Of note, all countries around the worldhad been 

affected by the first wave of the pandemic at that moment [11]. 

Material & methods

Survey generation
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The survey was generated by the authors. The specific topics on asthma management evaluatedare listed 

in Appendix I in the onlinesupplementary material. 

Survey dissemination

The survey was launched on 1st July 2020 and remained open until 14th July 2020. The link to the survey 

was featured in the home page of EAACI website and was disseminated through a first mass e-mail to 

EAACI members (9343 contacts) on 1st July 2020 followed by a reminder mass e-mail on 13th July. The day 

the first mass e-mail was sent 2270 contacts (24%) opened the e-mail and 217 (10% of those who opened 

the e-mail) clicked the link heading to the survey. The link to the survey was also posted on EAACI and 

EAACI Junior Member official Facebook and Twitter accounts on 1st and 12th July 2020. Finally, the link was 

also shared with representatives from European Respiratory Society, American Academy of Allergy, 

Asthma and Immunology and World Allergy Organization who posted it in their social media channels at 

different time points during the days the survey remained open. 

Instructions to reply to the survey

Because EAACI membership includes professionals who do not take care of asthma patients (basic 

scientists, dermatologists, ENT surgeons, dieticians, etc.), only clinicians and allied health professionals 

(e.g. nurses) totally or partially committed to adult and/or pediatric asthma were asked to reply to the 

survey. Moreover, the responders were instructed to refer to the hardest moment of the lockdown. 

Results

Profile of the participants

Overall, 339 individuals from Europe (76%), America (18%), Asia (4%), Africa (2%) and Australia (0.3%)(52 

different countries, see online supplementary material) participated in the survey, of whom74% replied to 

all questions. The most frequent profile of the responder was an allergy specialist (60%), working in a 

University Hospital (36%) and taking care of both children and adults (41%) (Figure 1). 

Availability of guidelines for asthma management during the pandemic

The survey first interrogated the participants for the availability of national guidelines on asthma 

management during COVID-19 pandemic. These documentsexisted in most countries (37 of 52), and 74% A
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of respondersfollowed their recommendations. Nevertheless, 39% of participants were already following 

a similar approach before being aware of the guidelines. 

Effect of the pandemic on the evaluation of asthma patients

During the lockdown, follow-up consultations were replaced by phone calls in 77% of cases, whereas only 

49% of newly referred patients could attend the clinic in person.Of note, only in 10% of cases face-to-face 

visits were not somehow restricted (Figure 2). Regarding the performance of LFTs, 62%, 78%, 66%, 76% 

and 87% of responderswho had the test available at their department did not conduct FS, impulse 

oscillometry (IOS), bronchodilator test (BDT), fractional exhaled nitric oxide (FeNO) measurement or 

airway hyperresponsiveness (AHR) tests (e.g. methacholine bronchial provocation), respectively, for 

asthma diagnosis in adults (Figure 3A). Similarly, 56%, 62%, 61% and 70% of participants with access to 

the testsdid not use FS, IOS, BDT and AHR test for the diagnosis of pediatric asthma. The numbers were 

similar for the monitoringusing LFT both for children and adults with asthma(Figure 3B). Importantly, 65% 

of participantsdid not conduct any LFT during the lockdown, and only in 15%of cases, more than one test 

per day and per device was performed. 

Effect of the pandemic on asthma diagnosis and management

In a third step, the survey analyzed how asthma was managed duringthe pandemic. In 73% of cases, the 

physiciansdiagnosed asthma and prescribedinhaled therapybased on suggestive symptomsonly (Figure 

4A). Only 19% of participants conducted afull diagnostic workup for asthma diagnosis.Regarding patient 

monitoring, 69-72% of respondersusedonlythecurrent symptoms and the asthma history to adjust the 

treatment. LFTs were used in only29% of cases to monitor patients reporting a clinical worsening (Figure 

4B). 

The survey particularly focused on the ambulatory measurement of peak expiratory flow (PEF), as this test 

can be performedusing portable devices and can assist in monitoring asthma control, together with 

asthma symptoms, as part of a management plan [7, 8].During the lockdown, 56% of responders 

encouraged their patients to conduct repeated ambulatory PEF measurements, while 41% considered PEF 

measurement not reliable for proper monitoring. 

Asthma management after the end of the lockdown

When the survey was launched, restrictions associated with the first wave of the pandemic were 

loosening in many countries [11]. Therefore, the next step of the questionnaire evaluated the timeline to 

resume LFTs and the optimal strategy for future months. As per July 2020, only a minority of centers had A
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reinitiated LFTs (17-48% depending on the LFT type). Of note,in 53% of cases there was no specific 

timeline to resume AHR tests (Figure 5A). As for the remaining period of the pandemic, 63% of responders 

stated that LFTs should be restricted to selected patients, and only performed after the healthcare 

facilities have been adapted to the new safety requirements. Importantly, only 17% of participants 

believed that the number of LFTs should remain similar to that prior to the lockdown (Figure 5B). 

Estimation of the effects of the lockdown on health indicators

In a last step of the survey,participants were asked to appreciate the deleterious impact of the pandemic 

on the management and evolution of asthma patients. Using a 1 (not at all) to 5 (very much) scale, the 

responders considered that both the quality of asthma related healthcare provided and the patients’ 

asthma status had deteriorated during lockdown with 3.2 points and 2.8 points, respectively (Figure 6). 

Although 15-17% of participants considered that the quality of healthcarehad decreased very much (5 of 5 

points), only 6-7% identified a very important (5 of 5 points) worsening in the clinical condition of asthma 

patients. Nevertheless, the opinions of the responders were highly polarized as illustrated by the 41% and 

22% of participants who scored the deleterious impact of the restrictions for LFT performance on 

patients’ health status with 1 or 2 points and with 4 or 5 points, respectively. 

Discussion A
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This EAACI Position Paper reports on a real-life situation experienced by physicians managing asthma 

patients during the first lockdown of the COVID-19 pandemic. Although a larger sample size would have 

been desirable, the number of survey participants is in line with previous multinational studies using a 

similar methodology [5, 12]. Even though national guidelines for asthma management during the 

pandemic existed in most countries, in many cases they were not crucial to determine the strategy to 

follow, as the responders were following the same approach before being aware of the guidelines. As 

previously reported [13], this observation probably reflects that most national documents were mainly 

based on expert-consensus just providingcommon sense recommendations that would be anyways 

implemented.

The survey reported that most patients referred for initial evaluation underwent phone consultations 

instead of face-to-face visits. Therefore,LFTscould not be not performed and asthma diagnosis was guided 

only by clinical parameters. As previously demonstrated, this approach is associated witha significant rate 

of misdiagnosis and overtreatmentwith inhaled corticosteroids (ICS) [14, 15]. Importantly, ICS therapy is 

not indicated in all patients withCOPD, a diseasewithin thedifferential diagnosis of asthma. Of note, ICS 

therapy has been related to a higher risk of both bacterial pneumonia and bone fractures in COPD 

individuals [16, 17]. On the other hand, follow-up consultations were also conducted by phone calls in 

most cases. In this regard, the use of FS and FeNO measurementfor the management of pediatric asthma 

has been associated with reduced exacerbation rates, among other beneficial outcomes [18, 19]. 

Existing evidence indicates that the ambulatory measurement of PEF, as part of a self-management plan, 

is useful to monitor the disease and decrease the rate of severe exacerbations in both children and adults 

with asthma [20-22].Nevertheless, 41% of responders did not consider this test reliable, yet they 

acknowledged its additional safety guarantees as compared to LFTs conducted at healthcare facilities. Of 

note, adherence levels to PEF monitoring have been shown to be as low as 9% and PEF “diary fabrication” 

as high as 60% [23, 24]. One potential solution to overcome this limitation is the use of electronic PEF 

meters linked to smartphone apps allowing reminder notifications and immediate charting [25, 26]. In a 

real-life study, after a period of 6 months, 67% of asthma patients using electronic PEF meters measured 

their PEF at least once a week [27].Besidesfacilitating LFT performance,e-health resources can help 

monitor symptoms and medication consumption,and can be used by patients to check their level of 

control [26]. Furthermore, e-health resources allow an immediate sharing of data with the treating 

physician, thus facilitating early therapeutic interventions and potentially preventing severe exacerbations 

[25].  A
cc

ep
te

d 
A

rt
ic

le



This article is protected by copyright. All rights reserved

The timeline to resume LFTs reflects the evolution of the pandemic worldwide, the precautions regarding 

the second wave and the availability of resources to adapt the healthcare facilities to the new situation 

[11]. Of note, most participants assumed that, given the circumstances, the best possible approach is to 

perform a reduced number of LFTs during the remaining months of the pandemic. This findingis probably 

connected with the moderate impact of the restrictions for LFTsperformance (2.8-3.2 of 5 points) 

identified on average by the participants. This appreciationis also consistentwith the results of previous 

studies on the topic. According to specialists in pediatric asthma, only 10% of patients experienced a 

clinical worsening during the pandemic [5], whereas only 8% of Chinese adult asthmatics believed that 

their clinical condition had aggravated during the lockdown [6]. Nevertheless, beyond the average score, 

EAACI survey also detected highly polarized opinions. This finding is probably explained by the evolving 

environment the pandemic is taking place in. On one hand, social distancing, sheltering at home, the use 

of face masks and the lockdown of workplaces and schools, might have reduced exposure to the main 

triggers of acute asthma symptoms such as rhinoviruses, outdoor seasonal allergens, physical exercise or 

ambient pollution during the first wave of the pandemic in Europe (March-June 2020) [28]. On the other 

hand, the high burden of indoor allergens (e.g. house dust mites) [29] during the second and subsequent 

waves (from October 2020onwards in Europe)together with the lack of proper monitoring for the 

previous months, can be expected toincrease uncontrolled asthma burden on healthcare systems in the 

future months.Our results are also consistent with the first international survey investigating practical 

aspects and tolerability of allergen immunotherapy (AIT) during the COVID-19 pandemic [30]. Although 

the responders expressed no concern of reduced safety of AIT in real-life circumstances, the survey 

showed a significant under-use of AIT during the pandemic. Although temporary, this phenomenon could 

be associated with a long-lasting negative impact on the clinical care of patients with airway allergy.

The EAACI survey indicates that beyond SARS-CoV-2 infection, the restrictions related to the lockdown 

significantly impact the quality of health care provided to asthma patients. Unlike previous studies 

focusing on specific age ranges or countries [5, 6], the EAACI survey reflects the impact of COVID-19 on 

adult and pediatric patients from different geographical areas. On the other hand, part of the data 

collected in EAACI survey is only indicative of the subjective appreciation of the responders. Moreover, 

similar to previous multinational surveys on allergy [5, 12], our study has a predominance of 

Europeanresponders, especially from Mediterranean countries. This finding likely reflects both the origin 

of EAACI membership and the regional differences in the implementation of Allergy specialty. In 

summary, given the well-established reliability of LFTs for asthma management [7, 13, 18-22], all 

necessary resources should be allocated to ensure the performance of LFTs for initial asthma diagnosis, A
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whereas PEF measurement should be reinforced for asthma tele-monitoring, both in children and in 

adults (supplementary table 1). In this regard, several national societies have recently published 

recommendations for safe lung function testing during the COVID-19 pandemic [31-34]. All these actions 

are necessary steps to guarantee the best possible health status of children and adults with asthma during 

present and future pandemics.    
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Figure legends:

Figure 1: Features of the individuals participating in the survey in relation to scientific society membership 

(A), medical specialty (B), working environment (C) and type of patient taking care of (D). The numbers 

besides/above the bars indicate the proportion of participants who selected the different options. Figure 

1E shows in red color the countries of practice of the participants. EAACI: European Academy of Allergy 

and Clinical Immunology.

Figure 2: Impact of the restrictions related to COVID-19 pandemic on the medical visit of asthma patients. 

The numbers besides the bars indicate the proportion of participants who selected the different options.

Figure 3: Performance of lung function tests during the pandemic. The numbers above the bars indicate 

the proportion of participants who selected the different options. FeNO: fractional exhaled nitric oxide; 

AHR test: airway hyper-responsiveness test (e.g. methacholine bronchial challenge); PEF: peak expiratory 

flow. 

Figure 4: Asthma management during the COVID-19 pandemic. The numbers besides the bars indicate the 

proportion of participants who selected the different options.

Figure 5: Timeline to resume lung function testing during the COVID-19 pandemic (A) and approach 

suggested by the participants in relation to the performance of lung function tests during the remaining 

months of the pandemic (B). The numbers above/besides the bars indicate the proportion of participants 

who selected the different options. FeNO: fractional exhaled nitric oxide; AHR test: airway hyper-

responsiveness test (e.g. methacholine bronchial challenge). 

Figure 6: Impact of the restrictions related to COVID-19 pandemic (face-to-face visits and test 

performance) on the quality of health care provided and the health status of asthma patients. The 

numbers above the bars indicate the proportion of participants who selected the different options.
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Country distribution of the participants in the survey (number of responders) 37 

Albania (6), Algeria (1), Argentina (1), Australia (1), Bahrain (1), Belgium (1), Brazil (14), Bulgaria 38 

(4), Canada (6), Chile (1), China (3), Colombia (5), Croatia (1), Czech Republic (3), Denmark (3), 39 

Ecuador (1), Egypt (3), Estonia (1), Finland (1), France (5), Georgia (3), Germany (8), Greece (14), 40 

Hungary (2), India (6), Ireland (1), Italy (18), Japan (5), Kazakhstan (2), Mexico (16), Moldova (1), 41 

The Netherlands (1), Norway (1), Paraguay (2), Peru (1), Philippines (1), Poland (8), Portugal (56), 42 

Romania (12), Russia (14), Saudi Arabia (2), Serbia (9), Slovenia (1), South Africa (3), Spain (42), 43 

Sweden (2), Switzerland (3), Turkey (17), Ukraine (1), United Kingdom (8), Uruguay (1), United 44 

States of America (6).  45 

Appendix I (questions & answers in the survey) 46 

Q1: What is your EAACI membership status? Replied by 339/339.  47 

1. EAACI Junior Member 48 

2. EAACI Member  49 

3. Non-EAACI member 50 

Q2: What is your professional activity? Replied by 339/339.  51 

1. Clinician completely or partially committed to asthma care_adult patients 52 

2. Clinician completely or partially committed to asthma care_pediatric patients 53 

3. Clinician completely or partially committed to asthma care_adult and pediatric patients 54 

4. Allied health professional completely or partially committed to asthma care 55 

Q3: What is the country where you develop your professional activity? Replied by 339/339. 56 

Free choice from a panel  57 

Q4: What is your specialization? Replied by 326/339. 58 

1. Allergy 59 

2. Pulmonology 60 

3. Pediatrics 61 

4. Sports Medicine 62 

5. Internal Medicine 63 

6. Others 64 

Q5: Are there any national guidelines for the management of asthma patients during the COVID-65 

19 pandemic available in your country?  Replied by 326/339. 66 

1. Yes 67 

2. No 68 

3. I do not know 69 



Q6: Do you follow any national or international (e.g. WHO) guideline for the management of 70 

asthma patients during the COVID-19 pandemic in your clinical department? Replied by 326/339. 71 

1. Yes, they were helpful to decide for the best strategy to follow 72 

2. Yes, but we were already following a similar strategy before being aware of the 73 

guidelines 74 

3. No, we followed a different strategy 75 

4. I do not know   76 

Q7: Please, select the applied option related to health care provided to patients with suspected 77 

or confirmed asthma during COVID-19 lockdown. Replied by 284/339. 78 

1. To stop both first and follow-up consultations  79 

2. To replace face-to-face visits by phone calls for all patients 80 

3. To replace face-to-face visits by phone calls for follow-up consultations, but to maintain 81 

face-to-face visits for newly referred patients. 82 

4. To maintain face-to-face visits for all patients 83 

5. Other (please, specify) 84 

Q8: Did you perform the following tests for asthma diagnosis in adults and adolescents during 85 

the COVID-19 lockdown? Replied by 284/339. 86 

For each test Yes/No/Only in selected cases/I do not have this exam available 87 

1. Spirometry 88 

2. Impulse oscillometry 89 

3. Bronchodilator test with spirometry and/or impulse oscillometry 90 

4. FeNO measurement 91 

5. Methacholine bronchial challenge or equivalent  92 

6. Peak expiratory flow variability over time     93 

Q9: Did you perform the following tests for asthma diagnosis in children during the COVID-19 94 

lockdown? Replied by 284/339. 95 

For each test Yes/No/Only in selected cases/I do not see children/I do not have this exam 96 

available 97 

1. Spirometry 98 

2. Impulse oscillometry 99 

3. Bronchodilator test with spirometry and/or impulse oscillometry 100 

4. Methacholine bronchial challenge or equivalent  101 

5. Peak expiratory flow variability over time     102 

Q10: Did you perform the following tests for asthma management in adults and adolescents 103 

during the COVID-19 lockdown? Replied by 284/339. 104 

For each test Yes/No/Only in selected cases/I do not have this exam available 105 

1. Spirometry 106 

2. Impulse oscillometry 107 

3. FeNO measurement  108 

4. Personal peak expiratory flow device     109 



Q11: Did you perform the following tests for asthma management in children during the COVID-110 

19 lockdown? Replied by 284/339. 111 

For each test Yes/No/Only in selected cases/I do not see children/I do not have this exam 112 

available 113 

1. Spirometry 114 

2. Impulse oscillometry 115 

3. FeNO measurement  116 

4. Personal peak expiratory flow device    117 

Q12: During the COVID-19 lockdown, how many tests (spirometry, oscillometry or FeNO 118 

measurement) did you perform per day and per device? Replied by 284/339. 119 

1. None 120 

2. 1 test per device per day 121 

3. >1 test per device per day 122 

Q13: During the COVID-19 lockdown, which of the following approaches did you preferentially 123 

follow to decide the initial treatment for patients referred to your clinic with a clinical history 124 

suggestive of asthma? Replied by 264/339.  125 

1. To assume asthma diagnosis and to decide treatment step based on the frequency and 126 

severity of symptoms. 127 

2. To perform an on-site basic functional evaluation (e.g. spirometry) which was used, 128 

together with the frequency and severity of symptoms, to decide for the initial 129 

treatment step 130 

3. To confirm asthma diagnosis and thereafter choose the treatment step based on the 131 

frequency and severity of symptoms. 132 

4. Other (please, specify) 133 

Q14: During the COVID-19 lockdown, which of the following approaches did you preferentially 134 

follow to decide the treatment of asthmatic patients with a significant improvement of their 135 

clinical condition? Replied by 264/339. 136 

1. To change the treatment based on the patient’s symptoms and the asthma history only 137 

2. To perform, as per guidelines, functional evaluation which was used, together with the  138 

symptoms frequency and severity and the patient’s asthma history, to decide for the 139 

change in treatment step 140 

3. Other (please, specify) 141 

Q15: During the lockdown related to COVID-19 pandemic, which of the following approaches 142 

did you preferentially follow to decide for the treatment of asthmatic patients with a significant 143 

worsening of the clinical condition? Replied by 264/339. 144 

1. To change the treatment based on patient’s symptoms and the asthma history only 145 

2. To perform, as per guidelines,  functional evaluation which was used, together with the 146 

symptoms frequency and severity and the patient’s asthma history, to decide for the 147 

change in treatment step 148 

3. Other (please, specify).  149 

 150 



Q16: Do you agree or disagree with the following statements in relation to the use of peak 151 

expiratory flow (PEF) during the COVID-19 pandemic. Replied by 251/339. 152 

For each one select agree/disagree.  153 

1. It is a very good option, as the use of personal PEF devices poses significantly less safety 154 

concerns than other methods. I widely used PEF records for asthma diagnosis and 155 

management in my clinic during the last months. 156 

2. It is a very good option, as the use of personal PEF devices poses significantly less safety 157 

concerns than other methods. Nevertheless, due to logistical reasons, I was not able to 158 

use PEF records to take clinical decisions during the last months. 159 

3. Even though PEF records are safer than other methods, I believe they are not functional 160 

for the daily clinic.  161 

Q17:  Most European countries are currently under the de-escalation phase of the COVID-19 162 

lockdown. When will you start performing the following tests used in asthma diagnosis and 163 

management?  Replied by 251/339. 164 

For each option select:  Already performing/Plan to resume soon/Impossible to know at this 165 

point/Test not performed in my department  166 

1. Spirometry 167 

2. Impulse oscillometry 168 

3. Bronchodilator test with spirometry and/or impulse oscillometry 169 

4. FeNO measurement 170 

5. Methacholine bronchial challenge or equivalent  171 

6. Bronchial allergen challenge   172 

Q18: If the risk for SARS-CoV-2 transmission persists for the second half of 2020, which of the 173 

following approaches would you consider more adequate for the diagnosis and management of 174 

asthma patients? Replied by 251/339. 175 

1. As a general rule, lung function tests other than self-measured PEF should not be 176 

performed as they pose an unacceptable risk for patients and health care providers.  177 

2. Clinical departments should adapt a facility to perform lung function tests (e.g. an 178 

isolated room) to decrease the chances of transmission. Lung functions tests should be 179 

limited to severe or selected cases. 180 

3. As a general rule, lung function tests should be performed as per guidelines. Wherever 181 

possible, the clinical facilities should be adapted to decrease the chance of transmission, 182 

but the overall number of lung function tests should remain similar to that before the 183 

COVID-19 pandemic. 184 

4. Other (please, specify). 185 

Q19: In your opinion, how much have the restrictions for face-to-face visits worsened the quality 186 

of health care provided to asthma patients during the COVID-19 pandemic? Replied by 249/339. 187 

Please, grade from 1 (nothing at all) to 5 (very much) 188 

Q20: In your opinion, how much have the restrictions for test performance worsened the quality 189 

of health care provided to asthma patients during the COVID-19 pandemic? Replied by 249/339. 190 

Please, grade from 1 (nothing at all) to 5 (very much) 191 



Q21: In your opinion, how much have the restrictions for face-to-face visits worsened the clinical 192 

condition (e.g. degree of control) of asthma patients during the COVID-19 pandemic? Replied by 193 

249/339. 194 

Please, grade from 1 (nothing at all) to 5 (very much) 195 

Q22: In your opinion, how much have the restrictions for test performance worsened the clinical 196 

condition (e.g. degree of control) of asthma patients during the COVID-19 pandemic? Replied by 197 

249/339. 198 

Please, grade from 1 (nothing at all) to 5 (very much) 199 

 200 

 201 

Supplementary Table 1: Summary of unmet needs for the management of asthma patients 202 

during COVID-19 pandemic, based on the analysis of EAACI Asthma Section Survey 203 

 Unmet need   

For initial asthma diagnosis  To perform lung function tests, especially spirometry with 
bronchodilator test*.  

For subsequent follow-up of 
asthma patients 

To reinforce tele-monitoring and encourage peak expiratory 
flow (PEF) measurement using personal and portable devices.  

*To this end, existing guidelines for safe lung function testing during COVID-19 pandemic should 204 

be followed. 205 
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