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Abstract

:

Adult patients with asthma often access the emergency department (ED) for the management of exacerbations or uncontrolled symptoms. Sometimes the first diagnosis of asthma occurs right in the ED. In the last couple of years, the COVID-19 pandemic spread around the world, causing an acute respiratory syndrome named SARS-CoV-2, characterized mainly by respiratory symptoms, such as cough and shortness of breath, in addition to fever. This clinical pattern partially overlaps with that caused by asthma, thus generating confusion in terms of diagnosis and management. It is also unclear whether asthma may be associated with a worse prognosis in COVID-19 infection. This expert opinion paper provides specific recommendations to ease the challenges related to adult patients with asthma admitted to the ED during the COVID-19 pandemic, with particular reference to diagnosis and treatment. Moreover, it provides well-defined indications to guide decisions on discharge, hospital admission, as well as follow-up. A panel of experts composed of emergency medicine physicians, pulmonologists and allergologists discussed, voted and approved all the recommendations.
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1. Introduction


Asthma is a worldwide public health problem, in both children and adults, mainly because of its prevalence (over 300 million people) and chronicity, with a significant burden of morbidity and mortality [1]. Variable airway obstruction, airway hyper-responsiveness to specific triggers (viral infections, allergens, exercise, etc.) and chronic airway inflammation finally leading to an airway remodeling are peculiar aspects of this disease [2,3]. The diagnosis of asthma involves the combination of a characteristic pattern of respiratory symptoms and evidence of a variable expiratory flow limitation on spirometry [2,3]. The typical symptom pattern, especially in adults, consists of recurrent episodes of more than one of shortness of breath, wheezing, coughing and chest tightness worsening at night/early morning, variable in time and intensity and induced by several well-known trigger factors [2,3]. The guidelines emphasize differences in terminology that seem particularly important when talking about asthma in the ED [4]. The difference between uncontrolled and severe asthma is that in the former, symptoms are uncontrolled due to poor adherence or incorrect inhalation technique, whereas in the latter, symptoms are refractory or only partially responsive to treatment [4,5]. Exacerbation is an acute/subacute worsening of asthma from the patient’s usual status. In a minority of cases, it may represent the first presentation of asthma. Exacerbations are classified as mild, moderate and severe, but here, the term “severe” refers to the acute clinical picture and is defined on the basis of signs, symptoms and clinical parameters (see Section 2) [4]. Adult patients with asthma often need access to ED worldwide, requiring care for exacerbations or uncontrolled symptoms (uncontrolled or severe asthma) [4,5]. Sometimes the ED is even where asthma is first diagnosed in patients admitted for ongoing respiratory symptoms [5]. COVID-19 is the infectious disease caused by SARS-CoV-2, a coronavirus belonging to the same family of SARS-CoV-1 and MERS-CoV [6,7]. The main complication of SARS-CoV-2 infection is interstitial pneumonia associated with varying degrees of respiratory involvement, up to acute respiratory distress syndrome [6,8]. During the first pandemic wave and subsequent lockdowns, a significant decrease in emergency healthcare utilization was observed worldwide [9]. During the following waves, instead, the usual overcrowding of the ED returned. The need to properly separate the flows between patients with suspected and unlikely SARS-CoV-2 infection became even more pressing [9]. Separating the two flows is itself a difficult task, but it is even more complicated in patients with asthma.



Viral respiratory infections are well known as triggers for asthma exacerbations, especially in the development of more severe symptoms [10]. Data on clinical outcomes in asthmatic patients infected with SARS or MERS are scarce and conflicting, but asthma did not appear to worsen prognosis [11]. Because of the pandemic spread of SARS-CoV-2 infection, the literature has produced a large number of studies assessing the prevalence of asthma in COVID-19 populations and the influence of asthma and associated treatments on COVID-19 severity [12,13].



In the era of COVID-19, some diagnostic and therapeutic aspects related to asthma management, in the ED and after discharge, deserve to be discussed and addressed by the scientific community.




2. Materials and Methods


This was a survey originated by a multidisciplinary panel of experts in Rome, Italy, who participated in a meeting to develop a consensus on the management of asthma in the ED during the COVID-19 pandemic. The representative experts were emergency medicine physicians (M.G., M.P.R., S.B., F.D.M., P.C.), pulmonologists (M.B., L.F.) and allergologists (C.C.) from three different hospitals in the Rome metropolitan area (one university hospital and two community hospitals). They were recruited by the organizer (F.F.) according to the following selection criteria: publication history and/or direct clinical experience in the management of patients with asthma and/or the organizational and clinical management of the ED in the COVID-19 era. The meeting took place over two different occasions, via videoconference due to the pandemic. During the first meeting (24 September 2021), there was an open discussion facilitated by the chair (F.F.) about the personal experiences of the participants on the management of asthma in outpatient clinics or in the ED during the acute phase of the pandemic. The experts decided to form three workgroups to review the available scientific evidence and controversial aspects of the following key points:




	
The “COVID-19 path” for asthma patients in the ED;



	
Management of the adult patients with asthma in the ED at the time of the COVID-19 pandemic;



	
The role of innovative respiratory hubs and telemedicine in the follow-up of adult patients with severe asthma after discharge from the ED.








Two authors (M.G. and M.B.) were commissioned before a second meeting to create a resource library for the panel members. They conducted an extensive evaluation of international guidelines, reviews and original articles written in English and published between 1 January 2012 and 1 March 2022. They searched PubMed, Scopus, Web of Science and Google Scholar, crossing the following Medical Subject Headings (MeSH): “Asthma”, “Asthma exacerbation”, “COVID-19”, “SARS-CoV-2”, “Emergency”, “Emergency department”, “Path”, “Telemedicine”, “Telehealth”. A manual search of the reference lists of selected articles was also performed. All duplicates were removed. After the screening, the authors (M.G. and A.S.) discussed with the chair (F.F.) and agreed on articles to be included in the final selection. Subsequently, access to this reference library was provided to all panelists, giving them the opportunity to add other relevant articles.



All the panel experts who attended the first meeting were also present at the second (11 March 2022). During the meeting, the three workgroups presented the most important aspects to be discussed for each key point and finally produced the main issues to be voted on. Four rounds of voting took place in the second part of the meeting, following the rules of the Delphi technique [14]. The recommendations in this paper are the result of consensus and majority opinion. Finally, the same authors who provided the literature review were commissioned by the group to prepare the manuscript based on the resource library and approved recommendations. The final version was reviewed and approved by all panel experts.




3. Results of the Survey


3.1. The “COVID-19 Path” for Asthma Patients in the ED


The COVID-19 pandemic continues to heavily affect the EDs around the world. In particular, a complete reorganization of the access routes was necessary. First, it is essential to correctly designate incoming patient flows to immediately separate those who are potentially infected from those who probably are not. Patients reporting respiratory symptoms (regardless of the presence of fever) and/or changes in taste and/or smell should flow directly to the “COVID-19 area”. In case of fever associated with clinical symptoms or signs of clear other non-respiratory origin, patients should flow into the “no COVID-19 area”. In this case, performing a point-of-care antigenic swab, if available, could be helpful, as a negative result significantly decreases the possibility of misdiagnosis of SARS-CoV-2 infection [15]. Because of the presence of dyspnea, which is also a common presentation of COVID-19 [2], all patients with a history or suspicion of asthma should initially flow into the COVID-19 path. After a rapid assessment of symptoms and temperature/vital parameters, management of patients with a suspected exacerbation of asthma should initially take place in the isolation area, and they should undergo molecular-based testing for the diagnosis of SARS-CoV-2 infection [16]. After the first medical examination, all such patients should undergo urgent chest radiography. Although not recommended per se in the entire asthmatic population attending the ED [2,17], this examination is useful for rapid screening for the presence of lung infiltrates suggestive of SARS-CoV-2 infection. Non-contrast high-resolution computed tomography (HRCT) shows high accuracy for COVID-19 pneumonia, sometimes preceding the positivity of molecular-based testing for SARS-CoV-2 [18,19]. However, some problems limit the use of HRCT for large-scale screening of COVID-19: its limited availability in many ED and the prolonged waiting times due to the transfer of potentially infected patients and the subsequent need for decontamination. For these reasons, in the ED setting, a dedicated portable chest radiograph can play an important role in the initial screening and diagnosis of COVID-19 [20]. It provides, in fact, lower sensitivity but similar specificity than that provided by the HRCT, for the diagnosis of COVID-19 [21]. Lung ultrasonography showed good sensitivity (similar to that of HRCT) but it is not specific for the diagnosis of COVID-19 (inferior to both HRCT and radiography) [22]. Lung ultrasound requires adequate expertise, but the learning curve is rather short. On the other hand, it involves closer proximity of the operator to the patient for a longer period, thus requiring specific infection prevention and control precautions. It is an alternative modality particularly useful in specific adult subgroups, for example, pregnant women [21].



After a complete clinical examination in the ED, all patients who receive a diagnosis of asthma exacerbation or a new diagnosis of asthma, who have both a negative radiological and nasopharyngeal swab for SARS-CoV-2 and who require further observation or hospitalization can be transferred to the no-COVID-19 area. Patients with a questionable clinical picture for COVID-19, and who cannot be discharged, should remain in the isolation area and repeat the nasopharyngeal swab 24 h after. In case of further negativity, they can switch to the “clean” path.



For more details on our proposal of a rational “COVID-19 path” in the ED, please refer to Figure 1.




3.2. Management of Adult Patients with Asthma in the ED at the Time of COVID-19 Pandemic


3.2.1. Assessing Patients’ Symptoms


In the ED, the first step in asthma management is to determine the severity of the patient’s symptoms at the time of admission [2]. Asthma exacerbation can be classified as mild, moderate and severe. The initial assessment should always include the ABCDE approach: if the patient shows drowsiness, confusion or silent chest, they are a candidate for intubation and admission to the intensive care unit (ICU). Patients unable to speak a few words, who strive to complete simple sentences, with visibly severe dyspnea, fatigued at rest and who need priority in the assessment and treatment, are cases of severe asthma. Moreover, respiratory rate >25 breaths/min, heart rate >110 beats/min and peripheral arterial oxygen saturation (SpO2) <90% require immediate medical intervention [23].



The symptoms and signs described above, associated with wheezing, bronchospasm and elevated respiratory rate, make the diagnostic hypothesis of asthma likely, even if other alternative diagnoses (e.g., bacterial pneumonia, bronchiectasis, pulmonary embolism, chronic obstructive pulmonary disease) must be ruled out. Yet, in the context of the SARS-CoV-2 pandemic, the diagnosis of asthma is a challenge for emergency physicians because of the overlap with COVID-19 respiratory symptoms [22,24,25].



Patients with severe COVID-19 disease often present with dyspnea, elevated respiratory rate, elevated compensatory heart rate, chest discomfort and dry cough, mimicking a severe asthma attack. A previous history of asthma, the presence of audible wheezing, rapid improvement of symptoms after taking beta-agonists and corticosteroids medications and the absence of fever suggest asthma exacerbation. On the contrary, patients with COVID-19 disease often access the ED with fever and dyspnea, have a history of close contact with positive cases, absence of wheezing and may present other symptoms such as myalgia, fatigue, headache, which are rare in asthma exacerbations. Moreover, they do not improve with inhaled medications.



On the other hand, since asthma patients have an increased susceptibility to viral infections [26], there is the potential to find a mixed picture of asthma exacerbation and COVID-19 infection in the same patient [24]. Current guidelines recommend measurement of peak expiratory flow (PEF), when available directly in the ED, to objectify asthma severity, rather than signs and symptoms alone. In fact, PEF <50% indicates severe asthma, while PEF 50–75% indicates moderate asthma [3,27,28,29,30,31].



Because of the current pandemic and the associated risk of virus spread, experts suggest measuring PEF in an open space. PEF could be also useful in differential diagnosis between asthma and COVID-19, given the absence of an obstructive component in the latter.



However, in our opinion, PEF is not an easy test to perform in the ED because of overcrowding, the small number of open spaces and risk of transmission of COVID-19 by stimulating cough. In addition, a patient with severe asthma exacerbation and severe respiratory distress dyspnea, who is unable to speak, may not be able to undergo PEF.




3.2.2. Asthma and COVID-19: What We Know Today


According to current literature data, patients with asthma have a reduced or at least not increased risk of SARS-CoV-2 infection [32,33]. Since the angiotensin-converting enzyme 2 (ACE-2) receptor is the well-known gateway for virus entry into the human body, the downregulation of its expression observed in asthmatics may help explain the reduced susceptibility of these patients to SARS-CoV-2 infection [13,34,35]. The reduced expression of ACE-2 receptors seems to be the effect of IL-13 activity produced by eosinophil cells [33,34]. In addition, patients with asthma have a similar risk of hospitalization, complications and death compared with the general population [13,24,35,36,37,38,39]. Probably the imbalance toward the T2-type immune response, observed in this population, counteracts the typical T1-type response in COVID-19, reducing the risk of complications due to proinflammatory Th1-cytokines, such as IL-6, among others [33,40,41,42,43,44,45]. Ferastraoaru et al. [46] showed a potential protective role of eosinophilia in asthmatic patients with COVID-19. Specifically, in symptomatic asthmatics with COVID-19 infection, the Th2-asthma phenotype characterized by eosinophilia in peripheral blood (150 cells/mL) was associated with reduced hospitalization.



The initial concern that patients chronically receiving inhaled or oral corticosteroids or biologic drugs could be at risk of worse outcome in the case of SARS-CoV-2 infection has not been confirmed by the literature data available to date [47,48,49,50].



Interestingly, in outpatients with SARS-CoV-2 infection and mild symptoms, inhaled corticosteroids seem to reduce the combined endpoint represented by admission to hospital or death to increase the resolution of symptoms at two weeks [51].



Results from the literature support the benefit of systemic corticosteroids in the treatment of severe asthma and asthma exacerbations [52,53,54]. The RECOVERY trial [52], by far the largest randomized controlled study examining the role of corticosteroids in COVID-19 disease, showed a clear benefit in 28-day mortality with the use of dexamethasone at the dosage of 6 mg/day for 10 days in COVID-19 patients on oxygen supplementation or invasive mechanical ventilation. This benefit was absent in the group not requiring oxygen supplementation, in which a slight increase in mortality was observed but did not reach statistical significance. Based on the evidence available to date [3,22,47,55,56], we suggest that asthmatic patients should continue their prescribed asthma therapy, even when it includes oral or inhaled corticosteroids and/or biological drugs (e.g., omalizumab, mepolizumab, reslizumab, benralizumab, dupilumab, etc.) Physicians could evaluate, case by case, a modification of their therapy if SARS-CoV-2 infection arises.



Similarly, given the literature data, in the presence of asthma and COVID-19 without the need for oxygen supplementation, if there is an indication for corticosteroid use based on the presence of severe asthma or exacerbation of asthma, we recommend starting treatment.




3.2.3. Medical Treatment of Severe Asthma Exacerbations in the COVID-19 Era in the Emergency Department


In the absence of data from targeted studies, the overall treatment of severe asthma exacerbations should not change substantially at the time or in the presence of SARS-CoV-2 infection [3,23,57].



The recurring warning to emergency physicians is to limit aerosol treatments to reduce the virus spread to patients who, due to common overcrowding of ED, are often too many compared to the available space. Some authors emphasized that a pressurized metered dose inhaler (MDI) via a spacer should be preferred to nebulizers (except for life-threatening exacerbations) to minimize aerosol and droplet generation [23]. In addition, a mouthpiece or mask can be added to the spacer if the patients need it [3,31,48,53,57]. Experiences during the COVID-19 pandemic suggest that MDI was comparable to nebulizers (in terms of efficacy and patient acceptance) in treating mild to moderate asthma exacerbations in the ED [58]. However, there is no concrete evidence of a difference in aerosol and droplet generation between these two routes of inhaled drug delivery (MDI vs. nebulizers) [23]. Given this lack of evidence, we recommend using the available devices to minimize the delay in drug delivery, preferring the MDI if possible [59,60]. In the ED, patients with severe asthma should be treated with inhaled β2-agonists (e.g., salbutamol) and inhaled anticholinergics (e.g., ipratropium bromide) with continuous or repeated nebulization.



Concomitant oxygen supplementation is recommended when saturation is <90%. There are no significant differences regarding this cut-off in the case of concomitant COVID-19 [54,55,56]. Administration of systemic corticosteroids should occur early, possibly within 1 h of admission to the ED [61,62,63]. As aforementioned, again, nothing changes if the patient has concomitant SARS-CoV-2 infection, since the potential better clinical outcome of severe COVID-19 with corticosteroids administration.



Intravenous (IV) magnesium sulfate [64], β2-agonists (e.g., salbutamol) and methylxanthines (e.g., theophylline) can be added if clinical improvement is incomplete or absent, up to subcutaneous (SC) administration of epinephrine [17,65,66]. The criteria for intubation of asthma patients remain unchanged. Obviously, asthmatics with concomitant SARS-CoV-2 infection complicated by acute respiratory failure and criteria for ARDS also require aggressive respiratory support with intubation, invasive ventilation and admission to ICU [2,65,66].



There is limited evidence that antibiotic therapy may improve symptoms with respect to standard care or placebo, in asthma exacerbation. Literature evidence is even insufficient to reach firm conclusions about some important outcomes, such as hospital admission and mortality. For these reasons, we recommend not administering antibiotics in patients with asthma exacerbations unless there is clear evidence of bacterial infection/superinfection [67]. Table 1 shows a comparison of some major issues related to asthma management before and during the COVID-19 pandemic.




3.2.4. Hospitalization and Discharge of Asthmatic Patients during COVID-19 Disease


According to the available literature, clinical assessment of patients with asthma attacks admitted to the ED is crucial to decide whether to discharge, observe or hospitalize them [68,69,70,71,72]. Different levels of severity of asthma attacks (mild, moderate, severe, life threatening, fatal, brittle, etc.) influence this choice [34,73,74]. The coexistence of SARS-CoV-2 infection may lead emergency physicians to decide on hospitalization, concerned about the presence of two acute diseases with potential short-term recurrence or evolution [38,65,75,76,77,78]. However, as mentioned above, the association between asthma and SARS-CoV-2 infection should not in itself be an indication of hospitalization. The recovery rate was similar between asthmatics and non-asthmatics [79]. Hospitalization is recommended [3,30,31,54,55,80] for patients with:




	(1)

	
Respiratory failure, severe respiratory distress, cyanosis, use of accessory muscles and altered mental status with impaired consciousness, after treatment and reassessment;




	(2)

	
Hypoxia with SpO2 < 92% after treatment and elevated PCO2 > 45 mmHg; near fatal asthma; presence of complications (e.g., pneumothorax, pneumomediastinum, atelectasis, arrhythmia);




	(3)

	
History of previous severe asthma attacks (e.g., >3 ED visits or >2 hospitalizations in the past 12 months or previous intubation or management in ICU for asthma);




	(4)

	
Poor family support or difficulty in reaching the hospital in case of further deterioration;




	(5)

	
Significant medical comorbidities; psychological problems with concerns about compliance;




	(6)

	
Recent steroid use;









Need for therapy more frequently than every 4 h. Observation may be the best option [3,30,31,54,55,80] for patients:




	(1)

	
With stable vital signs, partial response to therapy (beta-2 agonists plus steroids in the ED), with clinical improvement but still presence of wheezing;




	(2)

	
Who need medical reassessment because they do not improve adequately with the initial therapy;




	(3)

	
Whose discharge is unsafe because of concerns about therapy compliance or follow-up.









Discharge [3,30,31,54,55,80] is indicated for stable patients admitted to the ED with mild to moderate symptoms, who have a good response to inhaled treatments, resolution of bronchospasm, stable oxygen saturation >94% and whose need for fast-acting bronchodilators is <1 dose every 4 h. These patients should be discharged with steroid and nebulizer prescriptions, planned follow-up and counseling for cessation of risk factors when necessary [81].





3.3. The Role of Innovative Respiratory Hubs and Telemedicine in the Follow-Up of Adult Patients with Severe Asthma after Discharge from the ED


The COVID-19 pandemic keeps challenging national and international healthcare systems, overwhelmed in their emergency care units and often unable to provide adequate management of chronic diseases. Recommendations for social distancing and patients’ fear of infection during face-to-face visits led, at least initially, to a dramatic reduction in routine clinical follow-ups and execution of diagnostic tests. This has a significant impact on patients with chronic respiratory diseases, particularly severe asthmatics, with an increased risk of worsening airway symptoms, impaired quality of life, acute exacerbations and, as a result, admission to ICU.



Therefore, the usual clinical setting of an outpatient asthma clinic needs complete rethinking and restructuring according to a new concept of medical assistance that can ensure patient safety against SARS-CoV-2 infection while delivering high-quality care. From a practical point of view, respiratory healthcare professionals, who are supposed to perform pulmonary function tests and exhaled breath measurements, should adopt protective measures such as gloves, filtering face masks (FFP) 2 or 3, full eye protection, powered air-purifying respirators (PAPRs) and protective clothing [2,82]. Furthermore, it is recommended to limit direct patient contact and promote compliance with general hygiene measures. In addition, the outpatient clinic should be set as a COVID-free space, with a wide waiting area separated from the consulting room, featuring a good ventilation system. Visits should be scheduled at proper time intervals, prioritizing patients with a clear need for in-person consultation. Among them, special attention should be given to patients recently discharged from the ED and/or the hospital, recovering from asthma exacerbation episodes, or with severe symptoms despite adequate chronic treatment. Close and effective collaboration between ED physicians and pulmonologists is crucial for a multidisciplinary asthma approach and for setting up a fast track aimed to guarantee timely specialist respiratory management once the acute phase of the disease has resolved. Such a prompt clinical assessment is critical to achieving optimal disease control and preventing new acute exacerbations, with a consequent ED overstay and overcrowding [82].



Guidelines [2,4] recommend arranging early follow-up after any exacerbation, within 2–7 days for adults. All patients should be followed regularly until symptoms are controlled and lung function returns to normal. At each follow-up visit, it is important to review modifiable risk factors, reliever and controller medications, inhaler techniques, patient self-monitoring, adherence, patient concerns and the short- and long-term asthma action plan [2,4]. Moreover, asthma patients need to obtain lung function measures by spirometry at least every 1 to 2 years. The timing of follow-up should be personalized according to patients’ needs. It can be arranged every 2 to 6 weeks while the patient gains symptom control, every 1 to 6 months to monitor symptom control, every 3 months if asthma is well controlled, and a step down in therapy is needed, to reduce inhaled corticosteroids. Thereafter, it should be performed every 6 months for patients with well-controlled asthma [83,84]. In our opinion, concomitant SARS-CoV-2 infection does not change the scheduled follow-up period, which should occur, as described above, according to the patient’s needs and symptoms.



On the other hand, the recommendation to maintain social distancing and reschedule any non-essential visit and procedure has provided several opportunities for the expansion of electronic health, a novel approach defined as “an emerging field at the intersection of medical informatics, public health and business, referring to health services and information delivered or enhanced through the internet and related technologies”. E-health encompasses a wide variety of subdomains such as telemedicine, digital apps, mobile health, virtual healthcare teams, electronic health records (EHRs), medication trackers and clinical decision support systems. Specifically, telemedicine refers to the use of telecommunications and information technology (IT), with the aim of providing easier and personalized health assessment, including diagnosis, management, consultation and information from distance. Although technological improvements in the recent past have dramatically increased the accessibility and quality of medical care through digital media, this process has accelerated further in the context of the ongoing COVID-19 pandemic. Telemedicine has the potential to improve the quality of care and adherence to therapy and allow early detection of disease worsening through continuous monitoring and real-time feedback to patients. Telemedicine strategies have been shown to be effective in the management of a range of chronic diseases, including asthma, by enabling patient empowerment and behavior changes [85,86]. Moreover, there is a growing demand from patients to use electronic-based solutions to deal with their diseases. Potential additional benefits of telemedicine include cost reduction and social distancing [4,5]. Through a reshaped outpatient asthma clinic healthcare, some tools could also be used for a triage process, assisting physicians to differentiate COVID-19 symptoms from those due to the common cold and asthma. Moreover, virtual platforms can be set to facilitate interactions between providers and patients, using e-mails, text messages and video chat via computer or other electronic devices (e.g., smartphones, tablets). This interactive internet-based asthma care can lead to remote patient monitoring through home spirometry results, peak flow reading and analysis of asthma diaries and symptom questionnaires. It has been demonstrated that the adoption of a special reminder system can be a valuable tool to improve proper inhalation technique and treatment adherence [87]. Telemedicine can also support patients treated with biological agents by facilitating the transmission of laboratory/radiological markers needed for eligibility and monitoring, as well as medical prescriptions and treatment plans.



The ongoing COVID-19 outbreak has challenged healthcare systems worldwide. The traditional approach has demonstrated intrinsic problems and limitations, such as overwhelmed public hospitals, dire shortage of personal protective equipment and difficulties in remote patient assistance. However, the pandemic points towards reforms that could improve our ability to serve new healthcare needs. Therefore, a reorganization and digital evolution of the asthma outpatient clinic may improve diagnosis and management of the disease.





4. Discussion


This paper is the result of the consensus of an expert panel on the main issues related to the management of adult asthma patients in the ED during the COVID-19 pandemic.



Patients with acute or worsening or exacerbating asthma are often guests in our EDs [5]. However, clinical studies on this setting (especially of high-quality) are lacking, and most guidelines and review articles did not assess this specific topic or treat it marginally [3,57,88,89,90,91,92,93,94,95].



To best care for such type of patient, especially in the current era, it is essential to identify the right COVID-19 path and best management in the ED and, after hospital discharge, the most innovative and functional follow-up options.



Regarding the first key point, no literature data are available on which is the right COVID-19 path for adult asthma patients. In EDs around the world, it was necessary to revise clinical paths and create separate areas to prevent the spread of in-hospital infection from SARS-CoV-2. In light of the literature evidence and, perhaps more importantly, of the common sense of those who know the dynamics of the ED in depth, the expert panel suggested a plausible COVID-19 path to be used for asthma patients. Although pre-COVID-19 guidelines do not recommend first-line chest imaging in all asthmatics attending the ED, our suggestion to perform it arose from the rationale of assessing for possible concomitant SARS-CoV-2 pneumonia [20,21].



There is also a lack of specific data in the literature on the management of asthma attacks in adult patients within the ED. The proposal of several scientific societies or review articles to avoid nebulizers for the administration of bronchodilators and topic corticosteroids arose in the context of appropriate infection control precautions. Our expert panel agreed with this preference but, in the absence of solid evidence, suggested utilizing the available devices to minimize the delay in drug administration. This applies not only to severe attacks, where there is generally no doubt about the indication for nebulization, but also to non-severe ones, because in acute asthma, prompt therapy prevents worsening of the clinical picture. Moreover, in the absence of specific literature data, the pharmacological treatment of acute asthma and the indication of oxygen support and/or respiratory assistance remain unchanged, also in case of concomitant COVID-19. There is no strong evidence against the administration of systemic corticosteroids, even in patients with SARS-CoV-2 infection, if indicated for asthmatic clinical picture. Thus, our suggestion was in line with the literature data and is similar to most guidelines and review articles that specifically address the issue of administration of these drugs in patients with asthma exacerbation.



Even in the case of the third key point, namely the suggestion to implement an e-health system for the management and follow-up of adult patients with asthma discharged from the ED, the suggestion of the panel agreed with the available literature and guideline recommendations.



In our view, the main strength of this paper was to provide the first focused, most comprehensive, up-to-date and educational guideline possible for the management of asthma patients in the ED at the time of COVID-19. To do so, we combined an exhaustive review of the available literature with a consensus among experts from the three main disciplines involved in the management of asthma (emergency medicine physicians, pulmonologists and allergists), balancing the presence of specialists from university and community hospitals. This process allowed discussion of best practices in the absence of high-quality evidence. In fact, lacking robust literature data, it was not possible to provide a systematic literature review consistent with Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) standards [96]. However, the absence of targeted and high-quality findings on which to base recommendations remains a limit. Large-scale prospective trials on this type of patient are desirable in the near future. In our view, another limitation was the fact that the panel consisted of a small group of experts and that they all came from the same geographical area. This could have made the process used to acquire the final recommendations less effective and these recommendations less generalizable on a large scale.




5. Conclusions


Asthma management in the SARS-CoV-2 era represents a challenge for all physicians, particularly those working in emergency care settings. Indeed, clear evidence is still lacking, and many questions remain open. Table 2 summarizes the key points that emerged from this survey to guide the management of patients with asthma in the emergency department.



A multidisciplinary approach particularly for the most complex cases is desirable for an optimal, tailored and safe diagnostic and therapeutic approach to adult patients with asthma during the COVID-19 pandemic period. It is reasonable to assume that accurate phenotyping of clinical severity of the asthma patient with SARS-CoV-2 infection may confirm the hypothesis that there is a phenotype that is less vulnerable towards a more severe evolution of coronavirus infection.
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Figure 1. Panel proposal of a rational “COVID-19 path” during a SARS-CoV-2 pandemic for the management of asthma patients in the emergency department (ED) from admission to discharge. Abbreviations and symbols: BP: blood pressure; HR: heart rate; RR: respiratory rate; BT: body temperature; SpO2: peripheral arterial oxygen saturation; GCS: Glasgow Coma Scale; +: positive; −: negative; swab: molecular nasopharyngeal swab for SARS-CoV-2. 
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Table 1. Comparison of some major issues related to asthma management before and during COVID-19 pandemic in the emergency department (ED). Red face: expert opinion panel against; green face: expert opinion panel in favor. Abbreviations: MDI, pressurized metered dose inhaler; PEF, peak expiratory flow, SpO2, peripheral arterial oxygen saturation.
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	Before COVID-19 Pandemic
	During COVID-19 Pandemic





	First-line chest imaging is indicated in all patients admitted to the ED for symptoms consistent with acute asthma.
	 [image: Applsci 12 09460 i001]
	 [image: Applsci 12 09460 i002]



	PEF measurement is indicated to stratify asthma severity in the ED.
	 [image: Applsci 12 09460 i002]
	 [image: Applsci 12 09460 i001]



	In adult patients admitted to the ED for asthma, inhaled bronchodilators should be administered as soon as possible, with preference given to pressurized MDI via a spacer.
	 [image: Applsci 12 09460 i001]
	 [image: Applsci 12 09460 i002]



	Oxygen supplementation is indicated SpO2 is <90%.
	 [image: Applsci 12 09460 i002]
	 [image: Applsci 12 09460 i002]



	Systemic corticosteroids should be administered as soon as possible in patients with severe asthma exacerbation admitted to the ED.
	 [image: Applsci 12 09460 i002]
	 [image: Applsci 12 09460 i002]



	Antibiotics per se are not indicated in patients with asthma exacerbations, unless there is clear evidence of bacterial infection/superinfection.
	 [image: Applsci 12 09460 i002]
	 [image: Applsci 12 09460 i002]
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Table 2. Key points to guide the management of adult patients with asthma in the emergency department (ED).
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Asthma is a chronic respiratory disease that can become life threatening during severe exacerbations and/or in the presence of concomitant pulmonary infections.








	
Reddel [3]





	
	
Patients with asthma do not have an increased risk of SARS-CoV-2 infection.








	
Sunjaya [35]





	
	
Asthma is not a risk factor for more severe COVID-19 disease.








	
Sunjaya [35], Liu [36], Wang [37]





	
	
Even in the era of COVID-19, patients with asthma should not discontinue their controller medications, due to higher risk of asthma exacerbations, ED visits, hospitalization and increased use of oral corticosteroids.








	
Reddel [3], Choi [49], Adir [50]





	
	
In the context of the SARS-CoV-2 pandemic, we suggest initially managing asthmatic patients admitted to the ED for respiratory symptoms, through a dedicated “COVID-19 path”.








	
Beaney [23]





	
	
In asthmatic patients admitted to the ED, due to the overlap with COVID-19 respiratory symptoms, we suggest performing a nasopharyngeal swab for SARS-CoV-2 at arrival in addition to chest imaging (chest X-ray or ultrasound). HCRT should be reserved for doubtful cases only.








	
Hanson [16], Islam [21]





	
	
Treatment of asthma exacerbations in the ED and suggestions for modifying home care at discharge remain unchanged in case of concomitant SARS-CoV-2 infection.








	
Reddel [3], Beaney [23], Levin [57]





	
	
Patients with exacerbations of asthma, with or without COVID-19, once discharged from the ED, could be managed at home and monitored with e-health services.








	
Bajowala [85], Lin [86]
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