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Abstract 

In the second of two linked articles, we describe the development in clinical as described by 

Clinical & Experimental Allergy and other journals in 2019. Epidemiology, clinical allergy, asthma 

and rhinitis are all covered.

In this article, we described the development in the field of allergy as described by Clinical and 

Experimental Allergy in 2019. Epidemiology, clinical allergy, asthma and rhinitis are all covered.

Epidemiology 

Pet ownership and asthma

During 2019, there have been several highly interesting publications within the area of clinical and 

respiratory epidemiology focusing on asthma and allergies. Risk and benefits of pet ownership 

has been discussed for many years and although dogs have gained a huge upswing during the 

2020 covid-19 pandemic, their role for primary and secondary prevention of childhood asthma 

and allergic disease is still under debate. 

In adults, the sensitisation patterns to furry animal allergen components was recently 

characterized, and Fel d 1 and Can f 5 were found to be the most common cat and dog 

components sensitisation [1]. Also, mono-sensitisation was more common than poly-sensitisation 

and found to be an important predictor of asthma severity with increased blood eosinophils, 

fractional exhaled nitric oxide and airway hyperreactivity [2]. This aligns well with other data on 

molecular allergy diagnostics to refine characterisation of sensitisation [3] and basophil activation 

testing in the diagnosis of dog allergy in children [4]. The importance of timing of exposure to pets 

and dampness or mould on asthma and sensitisation in adolescence has also been reported in 

this year’s Clinical and Experimental Allergy [5]. Findings were that different timing of pet and 
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dampness or mould exposure was not associated with asthma, but lower risk of sensitisation in 

adolescence was suggested, which could be partly attributable to reversed causation. 

Other inhalant allergens of importance for sensitisation and asthma exacerbations are of course 

house dust mites (HDM). Novel findings from a Northern European population-based study shows 

that allergic sensitisation to storage mites are as common as HDM sensitisation and also 

associated with respiratory symptoms and asthma [6]. This indicates that storage mite 

sensitisation should be evaluated with regard to inclusion into the common inhalant allergen panel 

in Northern Europe.

Asthma co-morbidities

Comorbidities between asthma and neuropsychiatric disorders, especially attention deficit 

hyperactivity disorder (ADHD), has gained much attention in the last few years [7]. During 2019, 

Clinical and Experimental Allergy published papers on how atopic dermatitis or asthma are 

associated with child behaviour [8] and how parental asthma is related to offspring autism 

spectrum disorders, including the role of shared familial factors [9]. As such, having asthma or 

allergic disease could possibly negatively impact academic achievement in childhood which has 

been examined in two recent population-based studies [10, 11]. None of them found any 

association in younger children however in adolescents, there were remaining associations in 

sibling comparisons between uncontrolled asthma in Grade 9 and school performance which 

would be consistent with a causal association [11]. This information is of importance to clinicians 

when talking with children and parents about the implications of living with asthma or atopic 

disease.

Early life exposures as risk factors for allergy

Other important early life exposures that may have an impact on asthma and allergic disease 

include exposure to diet and microbiota. In a report from two iFAAM workshops, the role of dietary 

strategies to prevent childhood food allergy was summarised [12] and Mensink-Bout reported on 

the association between maternal and neonatal 25-hydroxyvitamin D concentrations and school-

age lung function, asthma and allergy from the Generation R Study [13]. Helminth exposure 

however does not seem to be important for the difference in allergy-related outcomes between 

rural and urban communities [14] and the association between season of birth, childhood asthma 

and allergy to be mediated by lower respiratory infections [15]. 
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Genetic risk factors for allergy 

Finally, new genetic finding include sex‐moderated interactions between IL4/IL13 pathway genes 

and prenatal environment on cord blood IgE levels [16] and a most interesting genome‐wide 

interaction study of early‐life smoking exposure on time‐to‐asthma onset in childhood [17]. Here, 

novel candidate genes interacting with early life tobacco smoke exposure and time‐to‐asthma 

onset in childhood were identified. These genes have plausible biological relevance related to 

tobacco smoke exposure. Further epigenetic and functional studies are needed to confirm these 

findings and to shed light on the underlying mechanisms.

Clinical allergy 

Atopic dermatitis and other cutaneous manifestations

It can be very easy to diagnosis atopic dermatitis (or eczema) but there are important differential 

diagnoses that we need to consider. Mortz and colleagues took us through these in a well-

illustrated paper in 2019 [18]. In another Danish paper, Thyssen and colleagues followed a group 

of 13,628 children and adolescents with atopic dermatitis for more than 10 years [19]. Two-thirds 

still had atopic dermatitis at 10 years with around one-in-ten having persistent disease. 

Persistence was increasingly more likely with increasing strength and number of medications in 

previous years. Bakker and colleagues looked at predictors of severe atopic dermatitis in a slightly 

older group of patients [20]. They identified a group of eight serum biomarkers which appeared to 

identify these patients. If replicated, this may be an approach to spotting patients who need more 

aggressive therapy before they develop side effects of chronic atopic dermatitis. 

Finally an important paper from Cataldi and colleagues on the use of high doses of second 

generation antihistamines in chronic spontaneous urticarial [21]. In the review they concluded that 

bilastine, cetirizine, levocetirizine, ebastine, fexofenadine, loratadine, desloratadine, mizolastine 

and rupatadine all have excellent safety profiles even when four times the licenced dosages are 

used. Importantly, they highlight the need to rule out other potential cardiotoxicity risk factors for 

such as the long QT syndrome, older age, cardiovascular disorders, hypokalaemia, 

hypomagnesemia or other drugs that prolong the QT time or inhibit sgAH metabolism.

Drug allergy 

Chan and colleagues published a paper highlighting the important issue of chlorhexidine allergy 

[22]. Around on-in-ten patients and nurses on a dialysis unit had cutaneous sensitisation with a 
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significant minority having clinical allergy. Reactions to contrast agents are a real concern. Seta 

and colleagues reported about the use of a low-dose provocation and skin tests to manage 

patients with hypersensitivity to gadolinium-based contrast agents [23]. Lastly, Chiriac and 

colleagues have looked at the negative predictive value (NPV) of a negative drug provocation test 

to a betalactam antibiotic [24]. In a group of 950 patients the NPV was calculated to be 94.8% 

(95% confidence interval 92.1‐96.8). Six patient described a further reaction with the hallmarks of 

anaphylaxis but interestingly, where they could be re-tested, the work up was again negative.  

There are some circumstances where allergist do not consider it prudent to test. Desroche and 

colleagues looked at one example of this, drug reaction with eosinophilia and systemic symptoms 

(DRESS) [25]. Here it may not be possible to identify the exact trigger meaning patients may have 

to avoid many potentially helpful medications. Desroche and colleagues used a caution 

provocation approach to test 91 drugs in 33 patients – 79 were tolerated with 9 patients having 

further DRESS or probable DRESS reactions, none serious. The paper has sparked some 

interesting discussion [26,27].

  

Anaphylaxis

The supply of Pharmalgen for bee and wasp venom testing stopped in 2019. Nassar and 

colleagues describe how to change patients to the Alutard SQ Bee and Wasp Venom products 

[28]. These have the advantage of having four different dilutions for updosing but they are not 

compatible for a rush or ultra-rush updoing strategy. There are alternative products that 

Erlewyn‐Lajeunesse and colleagues have highlighted [29]. Sometimes the trigger for anaphylaxis 

cannot be identified. Bilo and colleagues reviewed idiopathic anaphylaxis in 2019 [30]. They 

highlighted that our lack of understanding of the pathophysiology although there is evidence of 

mast cell activation, the key differential diagnoses and approaches to long term management. A 

number of anaphylaxis guidelines have been published over the last 5-10 years [31,32]. There 

still seems to be knowledge gaps amongst healthcare professionals. Lejeune and colleagues 

reported that only a quarter of French emergency physicians would give a child experiencing 

anaphylaxis intramuscular adrenaline [33]. Finally, the impact of anaphylaxis on the patient needs 

to be considered. In a detailed qualitative study, Knibb and colleagues described four themes 

associated with anaphylaxis: the journey from fear to frustration; the need to maintain a healthy 

identity; control over uncertainty; and the supportive role of others [34]. These go some way to 

explain the negative impact of anaphylaxis on health related quality of life. 
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Food allergy: prevention and management

There have been large advances in our understanding of how to prevent food allergy. These are 

summarised in two paper. The first from Roberts and colleagues summarised two iFAAM 

workshop, the large EU project that has done much to advance our management of food allergy 

[35]. The second is a systematic review from Burgess and colleagues [36]. Their synthesis of the 

randomised controlled trial data indicated that introducing egg from 4 to 6 months and peanut 

from 4 to 11 months reduced the risk of egg and peanut allergy respectively.

In the drive to reduce the need for food challenge, Ruinemans‐Koerts and colleagues examined 

the ability of basophil activation testing (BAT) to diagnosis milk allergy in young children [37]. BAT 

had a sensitivity and specificity of 100% (95% confidence intervals 86%‐100% and 68%‐100%, 

respectively) in IgE‐sensitized children (41% of the tested children). Not surprisingly, the 

non‐IgE‐sensitized children all had a negative BAT with most, but not all, having a negative food 

challenge. So BAT may be helpful in investigating IgE-sensitised milk allergy. Continuing the 

theme of testing, Barni and colleague have assessed a modified food challenge protocol for 

children with food protein‐induced enterocolitis syndrome (FPIES) [38]. Initial 25% of the full dose 

(five-fold lower with severe reactions) is administered with the remaining dose four hours later 

with a further 4 hour observation period. They assess their approach in 54 challenge and claim 

that it is safer than the alternative approaches to assessment patients with possible FPIES.  

Further work from the iFAAM consortium has focused on precautionary labelling. Problems with 

this explain much of the poor quality of life associated with food allergy [39]. In a survey of 1560 

consumer with food allergies, DunnGalvin and colleagues found that consumers wanted to know 

the process that companies had used to decide on the need for a precautionary label; they also 

wanted to see a statement and a symbol on the label to indicate that a quantitative risk 

assessment had been undertaken [40,41]. In a further paper, the group review the literature in 

this area [42]. They also went on to describe a basis for the development of more informative and 

transparent labelling, using quantitative risk assessment,  that could improve consumers’ 

well‐being.

A quantitative risk assessment can only be undertaken if the population threshold for reaction is 

known. Elegbede and colleagues have generated threshold curves for peanut using data from 

the Mirabel survey [43]. In 204 children and young adults with a positive food challenge, 1% where 

found to react with objective symptoms was 0.26 [0.03; 2.24] mg of peanut protein (ED01). The 
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threshold was significantly lower in girls, with larger skin prick and Ara h 2 results. Threshold for 

individual patients can though vary, especially in the presence of a cofactor. However Versluis 

and colleagues reported that one or more potential cofactor was present in three-quarters of 153 

reactions in 157 patients but these were not related to the severity of the reaction [44] suggesting 

that these potential cofactors often have no impact on the severity of an allergic reaction. 

Ball and Luyt described the use of a milk ladder to introduce milk into the diet of pre-school 

children with IgE-mediated milk allergy [45]. Their criteria for this approach was skin and/or 

gastrointestinal symptoms only plus a skin prick test < 8 mm. They commenced with low‐dose 

ingestion of a commercial baked milk biscuit with slow gradual increased exposure. In a total of 

86 children, none experienced anaphylaxis and only eight patients were not tolerating almost all 

dairy products after four reviews. This approach would markedly reduce the need for hospital milk 

challenges. 

Lastly, Brandström examined the individualizing omalizumab treatment using CD‐sens could be 

an effective treatment for peanut allergy [46]. CD-sens is the lowest allergen dose that triggers 

basophils in vitro. If the CD-sens was not suppressed, a higher dose of omalizumab was given. 

At the trial endpoint, the 23 participants only had mild objective reactions at worse. 

Patient pathways in allergy

Health services continue to evolve and it is important to listen to patients’ and caregivers’ 

experiences. In a qualitative study, Diwakar and colleagues have looked at 18 parents’ 

experiences with paediatric allergy pathways in the West Midlands [47]. Many issues were raised 

by the parents including problems accessing health care, difficulties with being taken seriously by 

doctors and a lack of information about allergies. These need to be addressed when services are 

being recommissioned. One approach is to upskill primary care. El‐Shanawany and colleagues 

presented a service evaluation of London's Whittington Hospital general practitioner  with Special 

Interest community paediatric allergy clinic [48]. This ran alongside a pre‐existing hospital clinics 

and was designed to increase the accessibility and provision of allergy. The new community 

service reduced waiting times while patient satisfaction with the hospital and community clinics 

was very high. This looks to be a practical way forward to improve the accessibility of allergy 

services. 
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Finally, Zijlstra and colleagues have looked at a very different approach to managing outpatients 

[49]. They assessed whether shared medical appointments might be an effective approach for 

140 children and adolescents with atopic dermatitis in a randomised controlled trial.  

After two months, there were no differences between in effects on emotional coping, quality of 

life, anxiety about corticosteroids and disease activity although both groups showed substantial 

improvements. This would be a very radical change to our current approach to outpatients. 

Asthma and allergic rhinitis

Biomarkers and mechanisms of disease

Although the critical role of epithelial cell function in determining asthma pathophysiology and 

immune responses is recognized [50], to date, little attention has been paid to epithelial cells 

present in induced sputum.  In the manuscript by Qin and colleagues, columnar epithelial cells in 

induced sputum were related to clinical features and characterized phenotypically and functionally 

using flow cytometry, qPCR and microarray [51]. There was a relationship between sputum 

columnar epithelial cell numbers and male gender, severe asthma and type 2 asthma. 

Specifically, a gene signature which aligned with CCLA1 mRNA and periostin protein, both of 

which have previously been associated with IL-13 mediated disease, were elevated in patients 

with “columnar epithelial cell high” sputum in the presence of eosinophilia. This manuscript 

highlights the value of using viable epithelial cells in sputum as non-invasive biomarkers to define 

asthma phenotype and potentially may aid in identifying suitable add-on therapies for patients.

Although B cell function is essential in allergic diseases, relatively little is known about the role of 

recently described B regulatory cells in patients with asthma. Wiest and colleagues investigated 

Breg cells in adults with allergic asthma, with specific focus on their frequency and expression of 

the regulatory cytokine, IL-10 [52]. Both the frequency of peripheral blood Breg cell subtypes and 

their ability to secrete IL-10 was altered in patients with asthma, and treatment with oral steroids 

differentially affected IL-10 secretion in specific Breg populations. This highlights the differential 

role of Breg subsets in patients with asthma and suggests their role in individual patients may 

determine degree of response to oral steroids resulting from IL-10 secretion. 

The utility of blood eosinophils to determine eligibility for biologics as add-on treatments for 

patients with severe asthma has largely been determined from a single measurement undertaken 

in clinical trials. However, little is known about the longitudinal variation in blood eosinophils in 
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patients and their utility as a biomarker from a pragmatic real-world clinic. Rakowski and 

colleagues have addressed this very important issue by reviewing variability in blood eosinophils 

measured over a 5 year period [53]. Only 13/219 patients had a blood eosinophil count 

consistently above 300 cells/mcl. Half of patients had a fluctuating blood eosinophil count that 

intermittently rose above 300 cells/mcl and the remaining 46% never had a level above 300 

cell/mcl. This highlights the need for repeated blood eosinophil counts to be undertaken in the 

same patient over time to understand individual trajectories and determine optimal therapeutic 

interventions with biologics for the individual.

Biomarkers that predict either the severity of a current asthma exacerbation, or of future 

exacerbations would clinically be extremely useful, but little is currently available, other than the 

repeated finding that a recent severe exacerbation means a high risk of a further exacerbation in 

the next 4 weeks [54]. Although a retrospective review, the study by Yii and colleagues related 

blood eosinophils on admission during a life-threatening asthma attack, to clinical parameters 

such as arterial blood gases and duration of mechanical ventilation [55]. The acute blood 

eosinophil count on admission did not relate to outcome for the acute admission. However, an 

admission eosinophil count of >1.2x109/L was associated with a higher risk of future emergency 

visits or hospitalisations for asthma during a median follow-up of 52 months. This study suggests 

a high blood eosinophil count at presentation with a severe, life-threatening episode of asthma 

should raise even greater concerns and need for close follow-up to prevent future repeated severe 

presentations.

Murine experimental models of rhinovirus induced exacerbation of asthma are a challenge to 

develop, thus our understanding of the mechanisms underlying acute asthma exacerbations has 

been very limited to date [56]. As a means to overcome the limitations of mechanistic studies, 

increasingly, in vivo virus challenge studies are being undertaken in adults [57]. Infection with 

rhinovirus-16 was used in such a manner in adults with mild to moderate asthma by Ravi A and 

colleagues [58]. Transcriptional gene profiling by RNA sequencing of nasal epithelial cells was 

examined 7 days prior to experimental infection with rhinovirus 16 and compared to 3, 6 and 14 

days after infection. Patients could be split, according to their interferon alpha and gamma 

response genes into 3 categories; early resolvers, who had cleared virus by day 6 and had an 

increased interferon response at day 6, late resolvers, who cleared virus by day 14 and had 

increased interferon responses at days 3, 6 and 14 and finally non-resolvers, who had not cleared 

virus by day 14 and did not have an increase in interferon responses at any of the time points 

A
u
th

o
r 

M
a
n
u
sc

ri
p
t



This article is protected by copyright. All rights reserved

assessed. Even though only 20 patients were included, and all had mild-moderate asthma, this 

study highlights the degree of heterogeneity between patients in response to a fixed dose 

rhinovirus infection and the need for biomarkers to identify individualised responses to enable 

prediction of the likely severity of exacerbations for each patient. 

A biomarker that is now part of diagnostic guidelines for asthma in both children and adults is an 

elevated exhaled nitric oxide (FeNO) level [59]. However, there is evidence that FeNO may be 

elevated in healthy individuals without asthma, especially in those with atopy alone. Nerpin and 

colleagues have addressed this important issue by investigating factors that determine FeNO 

levels in healthy men and women without lung diseases [60]. FeNO values were significantly 

higher in men, and in older subjects (60-67 years, compared to those aged 39-48 years), it was 

also higher in taller subjects. Smoking resulted in 30% lower FeNO levels, while sensitisation to 

grass and perennial aeroallergens resulted in higher levels. Just as age-related reference values 

have been generated for children, these data suggest similar age and sex related reference 

ranges may be needed prior to interpreting values from adults older than 50 years.

An extension of FeNO is the use of alveolar NO. In searching for a model for the alveolar 

concentration of NO Sato and colleagues have explored various models and compared their 

predictions with iNOS mRNA expression in the airway and the associations of the various models 

lung function [61].  Interestingly the original two compartment model showed the only associations 

with iNOS mRNA expression in both proximal and distal airway. 

In a study focused on polymorphism of a gene encoding the low affinity IgE receptor, CD23 

(FCER2) was found to be associated with reduced FeNO levels in well controlled asthmatic 

children using ICS for asthma management [62]. The polymorphism in FCER2 was considered to 

lead to reduced expression of CD23 resulting in lower levels of IgE and reduced FeNO.  However 

the findings might be confounded by the direct effects of ICS on lowering FeNO though in this 

study ICS dosage was not correlated with FeNO. 

Kozlik and colleagues have reported a detailed and complex study of airway structure in ~100 

asthmatics linking structure, cytokines, biomarkers and lung function in asthma [63].   The findings 

broadly suggest that remodelling is most closely associated with classic Th2 biomarkers together 

with systemic neutrophilia and a variety of other inflammatory markers. CT airway metrics in fixed 
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airway obstruction correlate with distal rather than proximal airways as suggested by physiological 

changes. 

Finally Blais and colleagues have confirmed previous studies showing that airway 

hyperresponsiveness to mannitol is not influenced by extra deep inhalation though it is not 

possible to administer mannitol without deep inhalation so the effect may be masked, whereas 

these do protect against methacholine induced bronchospasm [64]. 

Prediction of asthma and asthma risk factors in children

Numerous childhood asthma prediction scores have been developed from birth cohorts around 

the world. The consistent limitation of each is their high positive predictive values, but low negative 

predictive values, making it difficult in the clinic to be able to say to parents that their child is 

unlikely to develop asthma. A further asthma prediction tool has been reported from the 

Manchester Asthma and Allergy Study (MAAS) by Wang and colleagues [65]. The predictive tool 

incorporates 5 risk factors; wheeze after exercise; wheeze causing breathlessness; cough on 

exertion; current eczema and skin prick test sensitisation. When applied at 3 years of age, a score 

of >3 identified children at high risk of developing asthma by school age, with a positive predictive 

value >75%. In contrast if a child had a score of 0 the risk of asthma at school age fell to PPV 9%. 

Although this is a predictive tool that can be easily used in the clinic, the limitation remains the 

number of children that would have a score of 0 attending a paediatric clinic at 3 years old. This 

is likely to be a very low number, so this score may be useful in primary care, or for community 

surveys, but may have limited application in a paediatric clinic setting.

The role of vitamin D supplementation in children in preventing asthma has yielded few positive 

results. However, increasing evidence is apparent of the beneficial role of antenatal maternal 

vitamin D status and protection from wheezing and asthma in offspring. A combined analysis of 

two trial has shown that vitamin D supplementation during pregnancy resulted in a significant 

reduced risk of asthma/recurrent wheeze in the offspring [66]. In addition, mothers with early 

and/or late vitamin D sufficiency had a lower risk of offspring with asthma or recurrent wheeze by 

age 3 years [67]. In the manuscript by Mirzakhani et al the role of both paternal and maternal 

asthma and cord blood vitamin D status on development of asthma and recurrent wheeze by age 

3 years was investigated [68]. Highest risk was found in children with both parents with asthma 

and those whose mothers had poorly controlled asthma antenatally. Children whose mothers had 

vitamin D sufficiency during early and late pregnancy and also had cord blood vitamin D 
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sufficiency had a lower risk of wheeze / asthma development by age 3 years, suggesting an 

important role of maintaining maternal asthma control and vitamin D sufficiency throughout 

pregnancy to minimise asthma risk in the offspring.

Numerous large cohort studies have investigated risk factors for asthma in children, but a potential 

confounder from associations found is the role of reverse causation. Data from the ISAAC phase 

three study of 370,000 children in more than 3000 schools in 42 countries have been analysed 

by Silverwood and colleagues in order to address this issue [69]. Individual level exposure data 

and school level exposure data were analysed in order to explore the role of reverse causation in 

asthma associated risk factors. Using both types of analyses at age 6-7 years, current 

paracetamol use, early life antibiotic use and open fire cooking were associated with asthma. At 

age 13-14 years, strongest associations were seen with current paracetamol use, cooking on an 

open fire and maternal tobacco use, again using both types of analyses. The authors argue given 

the consistency in associations using both types of data, the likelihood of reverse causation 

explaining the findings is low. Additionally they suggest that the school level associations would 

be more useful for health policy development modifying lifestyle and environment.

The role of maternal diet, and a Mediterranean diet in protecting from childhood asthma has been 

extensively investigated [70,71]. The role in adult respiratory diseases has been less well studied. 

Cazzoletti and colleagues have investigated relationship between dietary fats, olive oil, asthma 

and allergic rhinitis [72]. High intake of monounsaturated fatty acids, oleic acid and olive oil were 

associated with a lower risk of current asthma, but the same diet was not associated with lower 

risk of rhinitis, suggesting different mechanisms underpinning immune responses arising in the 

lower airway from gut constituents, compared to upper airway allergic responses. There is also 

the question as to whether a change to such a diet might influence established asthma in any 

useful way.

Eczema is considered an important predictor of future asthma development in children. Data from 

the Cincinnati Childhood Allergy and Air Pollution prospective birth cohort identified two high-risk 

groups for asthma development [73]. A group with early eczema and food allergen sensitisation, 

and another without early eczema, but with multiple aeroallergen sensitisation. Further strength 

was added to these associations in children with the specific genetic risk allele KIF3A rs12186803. 

Although early and multiple aeroallergen sensitisation is recognised as high risk for future asthma, 

these data highlight the importance of assessing food allergen sensitisation, specifically in 
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children with early eczema to help identify a group that may be more likely to develop future 

asthma.

Asthma in disadvantaged populations and comorbidities

Poor asthma control and high-risk has been recognised in children from low and middle income 

backgrounds. Interventions to improve control in these populations can be challenging, especially 

if they involve attendance to a healthcare setting, since parents are usually working full time and 

unable to attend frequent appointments. School-based interventions are a potential solution to 

this problem and has been investigated by Marsland and colleagues [74]. A school based stress 

management and coping intervention was assessed in a pilot randomised trial of 104 low-income 

children. 71% of eligible children, mean age 10 years, participated, with an additional 12% drop-

out rate. The intervention resulted in reduced symptoms of depression, perceived stress and child 

reported asthma symptoms. Perhaps surprisingly and somewhat disappointingly there was no 

difference in asthma control. However, the preliminary findings suggest further assessment of 

school based interventions may be useful as a means of targeting multiple psychological asthma 

related disparities.

The impact of mental health on asthma control and morbidity is recognised. However, there is 

little evidence that ties together mental health symptoms with objective markers of asthma control. 

Zhang and colleagues have reported the relationship between depressive symptoms associated 

airway inflammation and bronchodilator response [75]. 198 adults with asthma had induced 

sputum, blood tests and an assessment of symptoms of depression using the Hospital Anxiety 

and Depression Scale. The group with evidence of depression (n=24) had worse bronchodilator 

response and higher sputum neutrophils compared to those without depressive symptoms 

(n=174). Moreover, inflammatory mediators associated with neutrophilia (IL-1beta, TNF-alpha) 

were also increased and correlated with the depression score. These data suggest depression 

may be an objective factor contributing to more severe asthma.

The association between insomnia and asthma control and adults was investigated in a large 

Swedish cohort by Sundbom and colleagues [76]. Of 1272 participants with asthma, the 

prevalence of insomnia symptoms was significantly higher in those with uncontrolled asthma, 

compared to controlled or partially controlled symptoms. Importantly rates of insomnia were not 

different in those with controlled asthma compared to non-asthmatics. An assessment of sleep 

duration and improved sleep hygiene should be considered in poorly controlled asthma.
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Tobias and colleagues looked at carotenoids and the n-6/n-3 PUFA ratio as dietary markers of 

fruit and vegetable and fat intake respectively [77]. The population was African American and 

Hispanic adolescents with asthma and obesity, together and separately and a group of normal 

weight non-asthmatic controls. The levels of total carotenoids positively associated and the n-6/n-

3 ratio inversely correlated with predicted FEV1 only in the obese asthmatic group.   The study 

supports other population studies where diets low in fruit and vegetables and high in saturated 

fats are associated with more asthma – in this study particularly obesity related asthma. 

Lastly, on a slightly different note, Kansen and colleagues have looked at asthma triggers 

amongst children referred for secondary care the number of allergic and non-allergic asthma 

triggers were strongly associated with quality of life [78].  The study emphasises the importance 

of considering triggers and providing amelioration where possible.  It also underlines the 

importance of knowing the atopic status of children and the importance of possible atopic triggers. 

Response to therapies

The role of genetic influences and susceptibility in response to asthma therapies are well 

recognized, especially in the context of beta2-agonists. However, it is becoming increasingly 

apparent that ethnicity plays an important role when considering response to steroids. Hernandez-

Pacheco and colleagues have undertaken a GWAS of response to inhaled corticosteroids in 

children from mixed ethnic backgrounds, focussing on Puerto Ricans and African Americans [79]. 

A meta-analysis of two GWAS of asthma exacerbations in children of mixed ethnic backgrounds 

(Hispanics/Latinos, African Americans) being treated with inhaled corticosteroids was 

undertaken. A novel genetic association APOBEC3B and APOBEC3C and poor response to 

inhaled corticosteroids was found and was replicated in European populations. This suggests 

future consideration may need to be given to identifying specific susceptibility genotypes of low 

steroid response in children, especially in those with severe exacerbation prone asthma, perhaps 

necessitating the earlier introduction of add-on biological therapies.

Another factor that may affect response to inhaled corticosteroids is DNA methylation. 

Epigenome-wide DNA methylation was assessed in children prescribed inhaled corticosteroids 

from three independent and ethnically diverse cohorts [80]. Differential DNA methylation of IL12B 

and CORT expression were associated with inhaled corticosteroid response in children with 

persistent asthma. Therefore, in addition to gene expression, it is apparent that pharmaco-
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methylation also identified markers of treatment sensitivity in children with asthma, regardless of 

ethnicity.

Another factor that may determine efficacy of inhaled steroids is particle size. Extra-fine particles 

are thought to be associated with improved lung delivery and may therefore have improved 

response. Kuo and colleagues investigated change from fine to extra-fine particle inhaled 

corticosteroids (mass median aerodynamic diameter 1.1µm) on patient reported outcome 

measures in adults with asthma [81]. A switch from fine to extra-fine particle formulation in an 

equivalent dose (half the dose) was associated with an improvement in asthma control 

questionnaire and asthma quality of life questionnaire  after 8 weeks, but there was no difference 

in lung function, FeNO or blood eosinophils after the change. Therefore, although subjective 

markers of asthma control improved, objective assessments of type 2 inflammation and lung 

function were unchanged. The important point would be to assess whether the subjective 

improvement is maintained over a longer period.

Air purifiers have been proposed as potential complementary additions to improving asthma 

control. However, their efficacy remains uncertain. It is likely that their role is influenced by the 

phenotype of the patients and their pattern and severity of allergen sensitisation. The role of the 

ALYATEC environmental exposure chamber has therefore been investigated by Gherasim and 

colleagues specifically for cat allergic asthmatics [82]. They undertook a randomised double-blind 

cross-over trial in 24 cat-allergic patients with mild GINA level 1 asthma. Participants were 

exposed to approximately natural levels of cat allergen and then randomised to active or placebo 

air cleaners. Active air cleaners resulted in a lower incidence of both early and late asthmatic 

response, compared to placebo. This suggests air cleaners may be most effective when they filter 

specific allergens, and this air filter may be especially useful in patients / families with asthma who 

are sensitised to cats, but reluctant to remove cats from the household.

Airway remodelling

Although airway remodelling is frequently quantified in studies, non-invasive clinical assessments 

that correlate with parameters of airway remodelling have been difficult to find. Alagha and 

colleagues have investigated the relationship between of the cough and sputum questionnaire 

(CASA-Q) and goblet cell hyperplasia in endobronchial biopsies from adult non-smokers with 

asthma [83]. Although the degree of goblet cell hyperplasia was related to neutrophilic 

inflammation in broncho-alveolar lavage, there was no relationship between the CASA-Q score 
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and goblet cell hyperplasia. So is goblet cell hyperplasia more of a feature of asthma/COPD 

overlap? There was a closer association between the questionnaire and airway eosinophils, 

rather than goblet cell hyperplasia. Thus, the search for clinical outcomes relating to this 

parameter of airway remodelling are still needed.

The relationships between pathological changes in different airway compartments (tissue and 

lumen) and less invasive sites, such as the blood or imaging remains a challenge and unmet 

need, since direct assessments of airway pathology require invasive tests. The relationships 

between endobronchial biopsies, broncho-alveolar lavage, blood, CT changes and lung function 

were investigated by Kozlik et al to try to address this issue [84]. 105 adults with asthma, of whom 

approximately half had evidence of fixed airflow obstruction were included. Patients with fixed 

airflow limitation had higher blood and BAL eosinophilia, increased serum fibrinogen, periostin 

and ADAM33, they also, as a group had higher blood neutrophils. A cluster analysis of CT scoring 

revealed 3 separate clusters determined by RBM thickness collagen I accumulation and 

inflammatory markers in the airways. Overall, the findings showed airway remodelling correlated 

best with Th2 immune parameters and blood neutrophilia, not so well with lung function. However, 

assessments of bronchial smooth muscle were not made in the biopsies, and that may be the 

better parameter to reflect lung function than airway wall thickness (from CT) or RBM thickness. 

Severe asthma epidemiology

Although studies frequently quote that severe asthma affects between 2-5% of the whole 

population with asthma, it is difficult to find prevalence data that has used more recent definitions 

recommended by European / American Task Force groups. Backman and colleagues applied the 

definitions from the United States Severe Asthma Research Programme 2000, more recent 

ERS/ATS Task Force (2014) and GINA 2017 to a cohort of Swedish adults with asthma [85]. 

Prevalence using the 3 definitions was 3.6%, 4.8% and 6.1% respectively, and these patients 

represented approximately 0.5% of the general population.  

Asthma COPD overlap syndrome 

Obstructive lung diseases have proved difficult to pin down pathophysiologically with oscillating 

conceptions of the relationships between asthma and COPD.  In a relatively large study with 

longitudinal follow up the Park and colleagues make a good case for the asthma/COPD overlap 

syndrome to be considered as an independent entity based on differences in severity and the 
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fixity of airway obstruction but without any evidence of a genetic component [86].   A key question 

arising is how this entity should be managed? 

Allergic rhinitis 

The role of digital technologies in improving management of common chronic conditions is an 

area of increasing interest. One of the biggest challenges clinicians face is encouraging patients 

to remember their maintenance therapy, even when they are well, to help maintain control. The 

utility of a mobile app to improve adherence to treatment for allergic rhinitis was investigated by 

Menditto E and colleagues as part of the MASK Study, being run in 22 countries [87]. Patients 

were assessed in their completing of a mobile diary app. Although a large number of patients had 

registered to use the app (>12,000), only 1,195 had registered data at any one time that could be 

included in the analysis. From the data that was available, at least 69% of patients were non-

adherent to prescribed regular allergic rhinitis medications. The use of the digital technology has 

shown in a real world setting the low levels of adherence to prescribed therapy, and whether there 

is a need to investigate the efficacy of as required vs continuous treatments for allergic rhinitis.

In the context of allergen immunotherapy for allergic rhinitis, it is often difficult to know which 

patients will respond best to immunotherapy, especially if there may be evidence of sensitisation 

to multiple allergens. In the study by Zidarn et al the utility of the basophil activation test was 

assessed as a functional test to understand the importance of HDM sensitisation in patients with 

allergic rhinitis [88]. Specific IgE or IgG to HDM did not distinguish symptomatic and asymptomatic 

patients that were sensitised, but symptomatic patients had a tenfold lower threshold for in vitro 

basophil activation, symptomatic patients had sensitisation to a greater number of allergen 

components and a greater number of symptomatic patients were sensitised to Der p7 and Der p 

23 than asymptomatic. The study has highlighted more specific tests that can be undertaken to 

understand the functional relevance of HDM sensitisation which may help to identify patients most 

likely to benefit from allergen immunotherapy for allergic rhinitis.

Although the role of neutrophils and their activation status in the lower airways has been linked to 

more severe asthma, to date, the role of neutrophils in influencing severity of chronic rhinosinusitis 

has not been studied. Hwang and colleagues investigated the presence of neutrophil extracellular 

traps (NETs) in nasal secretions from patients with chronic rhinosinusitis during stable disease 

and exacerbation [89]. The role of NETs in secreting chemokines and affecting nasal epithelial 

permeability was assessed. Although production of NETs was increased during exacerbations of 
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chronic rhinosinusitis, the chemokines secreted resulted in strengthened epithelial barrier 

function. Thus the functional role of NETs in chronic rhinosinusitis remains uncertain and 

neutrophilic infiltration during exacerbation may indeed be beneficial. 

Conclusions

The year 2019 provided further advances in the clinica allergy. In the related paper we look at 

more mechanistic aspects [90]. We look forward to publishing more interesting observations in 

2021.

References

1. Suzuki S, Nwaru BI, Ekerljung L, Sjölander S, Mincheva R, Rönmark EP, et al. 

Characterization of sensitization to furry animal allergen components in an adult population. 

Clin Exp Allergy. 2019;49(4):495-505. doi: 10.1111/cea.13355. Epub 2019 Feb 27.

2. Nwaru BI, Suzuki S, Ekerljung L, Sjölander S, Mincheva R, Rönmark EP, et al. Furry Animal 

Allergen Component Sensitization and Clinical Outcomes in Adult Asthma and Rhinitis. J 

Allergy Clin Immunol Pract. 2019;7(4):1230-8.e4. doi: 10.016/j.jaip.2018.12.018. Epub  Dec 

27.

3. Käck U, Asarnoj A, Grönlund H, Borres MP, van Hage M, Lilja G, et al. Molecular allergy 

diagnostics refine characterization of children sensitized to dog dander. J Allergy Clin 

Immunol. 2018;142(4):1113-20.e9. doi: 10.016/j.jaci.2018.05.012. Epub  May 29.

4. Käck U, Asarnoj A, Binnmyr J, Grönlund H, Wallén C, Lilja G, et al. Basophil activation testing, 

IgG, and IgG4 in the diagnosis of dog allergy in children with and without a dog at home. 

Allergy. 2020;75(5):1269-72. doi: 10.111/all.14139. Epub 2019 Dec 22.

5. Milanzi EB, Koppelman GH, Smit HA, Wijga AH, Vonk JM, Brunekreef B, et al. Role of timing 

of exposure to pets and dampness or mould on asthma and sensitization in adolescence. 

Clin Exp Allergy. 2019;49(10):1352-61. doi: 10.111/cea.13471. Epub 2019 Aug 18.

6. Jõgi NO, Kleppe Olsen R, Svanes C, Gislason D, Gislason T, Schlünssen V, et al. Prevalence 

of allergic sensitization to storage mites in Northern Europe. Clin Exp Allergy. 

2020;50(3):372-82. doi: 10.1111/cea.13536. Epub 2019 Dec 11.

A
u
th

o
r 

M
a
n
u
sc

ri
p
t



This article is protected by copyright. All rights reserved

7. Cortese S, Sun S, Zhang J, Sharma E, Chang Z, Kuja-Halkola R, et al. Association between 

attention deficit hyperactivity disorder and asthma: a systematic review and meta-analysis 

and a Swedish population-based study. Lancet Psychiatry. 2018;24(18):30224-4.

8. Ballardini N, Kramer MS, Oken E, Henderson AJ, Bogdanovich N, Dahhou M, et al. 

Associations of atopic dermatitis and asthma with child behaviour: Results from the PROBIT 

cohort. Clin Exp Allergy. 2019;49(9):1235-44. doi: 10.111/cea.13417. Epub 2019 Jun 9.

9. Gong T, Lundholm C, Rejno G, Bolte S, Larsson H, D'Onofrio BM, et al. Parental asthma and 

risk of autism spectrum disorder in offspring: A population and family-based case-control 

study. Clin Exp Allergy. 2019;49(6):883-91. doi: 10.1111/cea.13353. Epub 2019 Feb 27.

10. Brew BK, Soderberg J, Lundholm C, Afshar S, Holmberg K, Almqvist C. Academic 

achievement of adolescents with asthma or atopic disease. Clin Exp Allergy. 

2019;16(10):13371.

11. Lundholm C, Brew BK, D'Onofrio BM, Osvald EC, Larsson H, Almqvist C. Asthma and 

subsequent school performance at age 15-16 years: A Swedish population-based sibling 

control study. Sci Rep. 2020;10(1):7661. doi: 10.1038/s41598-020-64633-w.

12. Roberts G, Grimshaw K, Beyer K, Boyle R, Lack G, Austin M, et al. Can dietary strategies in 

early life prevent childhood food allergy? A report from two iFAAM workshops. Clin Exp 

Allergy. 2019;49(12):1567-77. doi: 10.111/cea.13515. Epub 2019 Nov 21.

13. Mensink-Bout SM, van Meel ER, de Jongste JC, Voortman T, Reiss IK, De Jong NW, et al. 

Maternal and neonatal 25-hydroxyvitamin D concentrations and school-age lung function, 

asthma and allergy. The Generation R Study. Clin Exp Allergy. 2019;49(6):900-10. doi: 

10.1111/cea.13384. Epub 2019 Apr 29.

14. Nkurunungi G, Lubyayi L, Versteeg SA, Sanya RE, Nassuuna J, Kabagenyi J, et al. Do 

helminth infections underpin urban-rural differences in risk factors for allergy-related 

outcomes? Clin Exp Allergy. 2019;49(5):663-76. doi: 10.1111/cea.13335. Epub 2019 Jan 25.

15. Almqvist C, Ekberg S, Rhedin S, Fang F, Fall T, Lundholm C. Season of birth, childhood 

asthma and allergy in a nationwide cohort-Mediation through lower respiratory infections. Clin 

Exp Allergy. 2020;50(2):222-30. doi: 10.1111/cea.13542. Epub 2019 Dec 28.

16. Chen CH, Lee YL, Wu MH, Chen PJ, Wei TS, Chen PC, et al. Sex-moderated interactions 

between IL4/IL13 pathway genes and prenatal environment on cord blood IgE levels. Clin 

Exp Allergy. 2019;49(8):1128-38. doi: 10.11/cea.13419. Epub 2019 May 29.

17. Sugier PE, Sarnowski C, Granell R, Laprise C, Ege MJ, Margaritte-Jeannin P, et al. Genome-

wide interaction study of early-life smoking exposure on time-to-asthma onset in childhood. 

Clin Exp Allergy. 2019;49(10):1342-51. doi: 10.111/cea.13476.

A
u
th

o
r 

M
a
n
u
sc

ri
p
t



This article is protected by copyright. All rights reserved

18. Mortz CG, Brockow K, Bindslev‐Jensen C, Broesby‐Olsen S. It looks like childhood eczema 

but is it?. Clinical & Experimental Allergy. 2019;49(6):744-53.

19. Thyssen JP, Corn G, Wohlfahrt J, Melbye M, Bager P. Retrospective markers of paediatric 

atopic dermatitis persistence after hospital diagnosis: A nationwide cohort study. Clinical & 

Experimental Allergy. 2019;49(11):1455-63.

20. Bakker DS, Drylewicz J, Nierkens S, Knol EF, Giovannone B, Delemarre EM, et al. Early 

identification of atopic dermatitis patients in need of systemic immunosuppressive 

treatment. Clinical & Experimental Allergy. 2019;49(12):1641-4.

21. Cataldi M, Maurer M, Taglialatela M, Church MK. Cardiac safety of second‐generation 

H1‐antihistamines when updosed in chronic spontaneous urticaria. Clinical & Experimental 

Allergy. 2019;49(12):1615-23.

22. Chan FL, Merchant AA, Breede N, Lipszyc JC, House R, Tarlo SM. Chlorhexidine skin 

symptoms and allergy in dialysis patients and nurses. Clinical & Experimental Allergy. 

2019;49(8):1158-62.

23. Seta V, Gaouar H, Badaoui A, Francès C, Barbaud A, Soria A. Low‐dose provocation and 

skin tests in patients with hypersensitivity to gadolinium‐based contrast agents. Clinical & 

Experimental Allergy. 2019;49(5):724-8.

24. Chiriac AM, Romano A, Ben Fadhel N, Gaeta F, Molinari N, Maggioletti M, Demoly P. 

Follow‐up of patients with negative drug provocation tests to betalactams. Clinical & 

Experimental Allergy. 2019;49(5):729-32.

25. Desroche T, Poreaux C, Waton J, Schmutz JL, Menetre S, Barbaud A. Can we allow a 

further intake of drugs poorly suspected as responsible in drug reaction with eosinophilia 

and systemic symptoms (DRESS)? A study of practice. Clinical and experimental allergy: 

journal of the British Society for Allergy and Clinical Immunology. 2019;49(6):924-8.

26. Stanulović V, Venegoni M, Edwards B. Impact of causal uncertainty on rechallenge after 

dress syndrome has occurred. Clinical & Experimental Allergy. 2019;49(9):1262-3.

27. Barbaud A, Desroche T. Can we allow a further intake of drugs poorly suspected as 

responsible in drug reaction with eosinophilia and systemic symptoms? A study of practice. 

Clinical & Experimental Allergy. 2019;49(9):1264.

28. Nasser S, Whyte AF, Durham SR, Krishna MT. Switch‐over from Pharmalgen to Alutard Bee 

and Wasp venom in the UK. Clinical & Experimental Allergy. 2019;49(12):1645-6.

29. Erlewyn‐Lajeunesse M, Alviani C, Cross S, Grainger‐Allen E. Further considerations for 

venom immunotherapy following the withdrawal of Pharmalgen. Clinical & Experimental 

Allergy. 2020;50(9):1111-2.

A
u
th

o
r 

M
a
n
u
sc

ri
p
t



This article is protected by copyright. All rights reserved

30. Bilò MB, Martini M, Tontini C, Mohamed OE, Krishna MT. Idiopathic anaphylaxis. Clinical & 

Experimental Allergy. 2019;49(7):942-52.

31. Muraro A, Roberts G, Worm M, Bilò MB, Brockow K, Fernández Rivas M, et al. Anaphylaxis: 

guidelines from the E uropean A cademy of A llergy and C linical I mmunology. Allergy. 

2014 Aug;69(8):1026-45.

32. Shaker MS, Wallace DV, Golden DB, Oppenheimer J, Bernstein JA, Campbell RC, et al. 

Anaphylaxis–a 2020 Practice Parameter Update, Systematic Review and GRADE Analysis. 

Journal of Allergy and Clinical Immunology. 2020; 145(4): 1082-1123.

33. Lejeune S, Deschildre A, Beaudouin E, Labreuche J, Meininger C, Lefort H, et al. Pre-

hospital management of paediatric anaphylaxis by French Emergency Medicine physicians: 

Still to be improved. Clinical and experimental allergy: journal of the British Society for 

Allergy and Clinical Immunology. 2019;49(7):1047.

34. Knibb RC, Huissoon AP, Baretto R, Ekbote A, Onyango‐Odera S, Screti C, et al. “It's not an 

illness, it's just bad luck”: The impact of anaphylaxis on quality of life in adults. Clinical & 

Experimental Allergy. 2019;49(7):1040-6.

35. Roberts G, Grimshaw K, Beyer K, Boyle R, Lack G, Austin M, et al. Can dietary strategies in 

early life prevent childhood food allergy? A report from two iFAAM workshops. Clinical & 

Experimental Allergy. 2019;49(12):1567-77.

36. Burgess JA, Dharmage SC, Allen K, Koplin J, Garcia‐Larsen V, Boyle R, et al. Age at 

introduction to complementary solid food and food allergy and sensitization: A systematic 

review and meta‐analysis. Clinical & Experimental Allergy. 2019;49(6):754-69.

37. Ruinemans‐Koerts J, Schmidt‐Hieltjes Y, Jansen A, Savelkoul HF, Plaisier A, van Setten P. 

The Basophil Activation Test reduces the need for a food challenge test in children 

suspected of IgE‐mediated cow's milk allergy. Clinical & Experimental Allergy. 

2019;49(3):350-6.

38. Barni S, Sarti L, Mori F, Liotti L, Pucci N, Novembre E. A modified oral food challenge in 

children with food protein‐induced enterocolitis syndrome. Clinical & Experimental Allergy. 

2019;49(12):1633-6.

39. Roberts G. Moving forward with improved food labelling for consumers with allergies. 

Clinical & Experimental Allergy. 2019 Jan;49(1):4-5.

40. DunnGalvin A, Roberts G, Regent L, Austin M, Kenna F, Schnadt S, et al. Understanding 

how consumers with food allergies make decisions based on precautionary labelling. 

Clinical & Experimental Allergy. 2019;49(11):1446-54.

A
u
th

o
r 

M
a
n
u
sc

ri
p
t



This article is protected by copyright. All rights reserved

41. Roberts G. The uncertainties and anxieties around food allergy. Clinical & Experimental 

Allergy. 2019 Nov;49(11):1388-9.

42. DunnGalvin A, Roberts G, Schnadt S, Astley S, Austin M, Blom WM, et al. Evidence‐based 

approaches to the application of precautionary allergen labelling: Report from two iFAAM 

workshops. Clinical & Experimental Allergy. 2019;49(9):1191-200. 

43. Elegbede CF, Papadopoulos A, Just J, Moneret‐Vautrin DA, Deschildre A, Crépet A. 

Gender, prick test size and rAra h 2 sIgE level may predict the eliciting dose in patients with 

peanut allergy: Evidence from the Mirabel survey. Clinical & Experimental Allergy. 

2019;49(5):677-89.

44. Versluis A, van Os‐Medendorp H, Blom WM, Michelsen‐Huisman AD, Castenmiller JJ, 

Noteborn HP, et al. Potential cofactors in accidental food allergic reactions are frequently 

present but may not influence severity and occurrence. Clinical & Experimental Allergy. 

2019;49(2):207-15.

45. Ball HB, Luyt D. Home‐based cow's milk reintroduction using a milk ladder in children less 

than 3 years old with IgE‐mediated cow's milk allergy. Clinical & Experimental Allergy. 

2019;49(6):911-20.

46. Brandström J, Vetander M, Sundqvist AC, Lilja G, Johansson SG, Melén E, et al. 

Individually dosed omalizumab facilitates peanut oral immunotherapy in peanut allergic 

adolescents. Clinical & Experimental Allergy. 2019;49(10):1328-41.

47. Diwakar L, Cummins C, Hackett S, Rees M, Charles L, Kerrigan C, et al. Parent 

experiences with paediatric allergy pathways in the West Midlands: A qualitative study. 

Clinical & Experimental Allergy. 2019;49(3):357-65.

48. El‐Shanawany IR, Wade C, Holloway JA. The impact of a General Practitioner‐led 

community paediatric allergy clinic: A service evaluation. Clinical & Experimental Allergy. 

2019;49(5):690-700.

49. Zijlstra WT, van Os‐Medendorp H, Fieten KB, Sinnema G, Bruijnzeel‐Koomen CA, Zuithoff 

NP, et al. Effects of shared medical appointments compared to individual appointments in 

children with atopic dermatitis: A pragmatic randomized controlled trial. Clinical & 

Experimental Allergy. 2019;49(8):1095-106.

50. Frey A, Lunding LP, Ehlers JC, Weckmann M, Zissler UM, Wegmann M. More Than Just a 

Barrier: The Immune Functions of the Airway Epithelium in Asthma Pathogenesis. Frontiers 

in Immunology. 2020;11:761.

A
u
th

o
r 

M
a
n
u
sc

ri
p
t



This article is protected by copyright. All rights reserved

51 Qin L, Gibson PG, Simpson JL, Baines KJ, McDonald VM, Wood LG, et al. Dysregulation of 

sputum columnar epithelial cells and products in distinct asthma phenotypes. Clinical & 

Experimental Allergy. 2019;49(11):1418-28.

52. Wiest M, Upchurch K, Hasan MM, Cardenas J, Lanier B, Millard M, et al. Phenotypic and 

functional alterations of regulatory B cell subsets in adult allergic asthma patients. Clinical & 

Experimental Allergy. 2019;49(9):1214-24.

53. Rakowski E, Zhao S, Liu M, Ahuja S, Durmus N, Grunig G, et al. Variability of blood 

eosinophils in patients in a clinic for severe asthma. Clinical & Experimental Allergy. 

2019;49(2):163-70.

54. Fleming L. Asthma exacerbation prediction: recent insights. Current opinion in allergy and 

clinical immunology. 2018;18(2):117-23.

55. Yii AC, Tay TR, Puah SH, Lim HF, Li A, Lau P, et al. Blood eosinophil count correlates with 

severity of respiratory failure in life‐threatening asthma and predicts risk of subsequent 

exacerbations. Clinical & Experimental Allergy. 2019;49(12):1578-86.

56. Edwards MR, Strong K, Cameron A, Walton RP, Jackson DJ, Johnston SL. Viral infections 

in allergy and immunology: how allergic inflammation influences viral infections and illness. 

Journal of Allergy and Clinical Immunology. 2017;140(4):909-20.

57. Hansel TT, Tunstall T, Trujillo-Torralbo MB, Shamji B, Del-Rosario A, Dhariwal J, et al. A 

comprehensive evaluation of nasal and bronchial cytokines and chemokines following 

experimental rhinovirus infection in allergic asthma: increased interferons (IFN-γ and IFN-λ) 

and type 2 inflammation (IL-5 and IL-13). EBioMedicine. 2017;19:128-38.

58. Ravi A, Chang M, van de Pol M, Yang S, Aliprantis A, Thornton B, et al. Rhinovirus‐16 

induced temporal interferon responses in nasal epithelium links with viral clearance and 

symptoms. Clinical & Experimental Allergy. 2019;49(12):1587-97.

59. Saglani S, Menzie-Gow AN. Approaches to asthma diagnosis in children and adults. 

Frontiers in pediatrics. 2019;7:148.

60. Nerpin E, Olivieri M, Gislason T, Olin AC, Nielsen R, Johannessen A, et al. Determinants of 

fractional exhaled nitric oxide in healthy men and women from the European Community 

Respiratory Health Survey III. Clinical & Experimental Allergy. 2019;49(7):969-79.

61. Sato Y, Chibana K, Horigane Y, Uchida N, Masawa M, Koike R, et al. Comparison of 

inducible nitric oxide synthase mRNA expression in different airway portions and 

association with nitric oxide parameters from patients with asthma. Clinical & Experimental 

Allergy. 2019;49(5):582-90.

A
u
th

o
r 

M
a
n
u
sc

ri
p
t



This article is protected by copyright. All rights reserved

62. Karimi L, Vijverberg SJ, Farzan N, Ghanbari M, Verhamme KM, Maitland‐Van der Zee AH. 

FCER2 T2206C variant associated with FENO levels in asthmatic children using inhaled 

corticosteroids: The PACMAN study. Clinical & Experimental Allergy. 2019 

Nov;49(11):1429-36.

63. Kozlik P, Zuk J, Bartyzel S, Zarychta J, Okon K, Zareba L, et al. The relationship of airway 

structural changes to blood and bronchoalveolar lavage biomarkers, and lung function 

abnormalities in asthma. Clinical & Experimental Allergy. 2020 Jan;50(1):15-28. 

64. Blais CM, Davis BE, Cockcroft DW. The effect of deep inhalation on mannitol 

responsiveness. Clinical & Experimental Allergy. 2020;50(3):308-14.

65. Wang R, Simpson A, Custovic A, Foden P, Belgrave D, Murray CS. Individual risk 

assessment tool for school‐age asthma prediction in UK birth cohort. Clinical & 

Experimental Allergy. 2019;49(3):292-8.

66. Wolsk HM, Chawes BL, Litonjua AA, Hollis BW, Waage J, Stokholm J, et al. Prenatal 

vitamin D supplementation reduces risk of asthma/recurrent wheeze in early childhood: a 

combined analysis of two randomized controlled trials. PloS one. 2017;12(10):e0186657.

67. Lu M, Litonjua AA, O’Connor GT, Zeiger RS, Bacharier L, Schatz M, et al. Effect of early 

and late prenatal vitamin D and maternal asthma status on offspring asthma or recurrent 

wheeze. Journal of Allergy and Clinical Immunology, in press, 

https://doi.org/10.1016/j.jaci.2020.06.041. 

68. Mirzakhani H, Carey VJ, Zeiger R, Bacharier LB, O'Connor GT, Schatz MX, et al. Impact of 

parental asthma, prenatal maternal asthma control, and vitamin D status on risk of asthma 

and recurrent wheeze in 3‐year‐old children. Clinical & Experimental Allergy. 

2019;49(4):419-29.

69. Silverwood RJ, Rutter CE, Mitchell EA, Asher MI, Garcia‐Marcos L, Strachan DP, Pearce N, 

ISAAC Phase Three Study Group, Aït‐Khaled N, Anderson HR, Beasley R. Are 

environmental risk factors for current wheeze in the International Study of Asthma and 

Allergies in Childhood (ISAAC) phase three due to reverse causation?. Clinical & 

Experimental Allergy. 2019;49(4):430-41.

70. Bédard A, Northstone K, Henderson AJ, Shaheen SO. Mediterranean diet during pregnancy 

and childhood respiratory and atopic outcomes: birth cohort study. European Respiratory 

Journal. 2020;55(3).

71. Zhang Y, Lin J, Fu W, Liu S, Gong C, Dai J. Mediterranean diet during pregnancy and 

childhood for asthma in children: A systematic review and meta‐analysis of observational 

studies. Pediatric pulmonology. 2019;54(7):949-61.

A
u
th

o
r 

M
a
n
u
sc

ri
p
t

https://doi.org/10.1016/j.jaci.2020.06.041


This article is protected by copyright. All rights reserved

72. Cazzoletti L, Zanolin ME, Spelta F, Bono R, Chamitava L, Cerveri I, et al. Dietary fats, olive 

oil and respiratory diseases in Italian adults: A population‐based study. Clinical & 

Experimental Allergy. 2019;49(6):799-807.

73. Johansson E, Biagini Myers JM, Martin LJ, He H, Ryan P, LeMasters GK, et al. Identification 

of two early life eczema and non‐eczema phenotypes with high risk for asthma 

development. Clinical & Experimental Allergy. 2019;49(6):829-37.

74. Marsland AL, Gentile D, Hinze‐Crout A, von Stauffenberg C, Rosen RK, Tavares A, et al. A 

randomized pilot trial of a school‐based psychoeducational intervention for children with 

asthma. Clinical & Experimental Allergy. 2019;49(5):591-602.

75. Zhang L, Zhang X, Zheng J, Liu Y, Wang J, Wang G, et al. Depressive symptom‐associated 

IL‐1β and TNF‐α release correlates with impaired bronchodilator response and neutrophilic 

airway inflammation in asthma. Clinical & Experimental Allergy. 2019 Jun;49(6):770-80.

76. Sundbom F, Malinovschi A, Lindberg E, Almqvist C, Janson C. Insomnia symptoms and 

asthma control—Interrelations and importance of comorbidities. Clinical & Experimental 

Allergy. 2020;50(2):170-7.

77. Tobias TA, Wood LG, Rastogi D. Carotenoids, fatty acids and disease burden in obese 

minority adolescents with asthma. Clinical & Experimental Allergy. 2019 Jun;49(6):838-46.

78. Kansen HM, Le TM, Meijer Y, Uiterwaal CS, Knulst AC, van Der Ent CK, van Erp FC. 

Perceived triggers of asthma impair quality of life in children with asthma. Clinical & 

Experimental Allergy. 2019 Jul;49(7):980-9.

79. Hernandez‐Pacheco N, Farzan N, Francis B, Karimi L, Repnik K, Vijverberg SJ, et al. 

Genome‐wide association study of inhaled corticosteroid response in admixed children with 

asthma. Clinical & Experimental Allergy. 2019;49(6):789-98.

80. Wang AL, Gruzieva O, Qiu W, Kebede Merid S, Celedón JC, Raby BA, et al. DNA 

methylation is associated with inhaled corticosteroid response in persistent childhood 

asthmatics. Clinical & Experimental Allergy. 2019;49(9):1225-34.

81. Kuo CR, Jabbal S, Anderson W, Lipworth BJ. Pragmatic evaluation of inhaled corticosteroid 

particle size formulations on asthma control. Clinical & Experimental Allergy. 

2019;49(10):1321-7.

82. Gherasim A, Jacob A, Schoettel F, Domis N, de Blay F. Efficacy of air cleaners in 

asthmatics allergic to cat in ALYATEC® environmental exposure chamber. Clinical & 

Experimental Allergy. 2020;50(2):160-9.

A
u
th

o
r 

M
a
n
u
sc

ri
p
t



This article is protected by copyright. All rights reserved

83. Alagha K, Bourdin A, Vernisse C, Garulli C, Tummino C, Charriot J, Vachier I, Suehs C, 

Chanez P, Gras D. Goblet cell hyperplasia as a feature of neutrophilic asthma. Clinical & 

Experimental Allergy. 2019;49(6):781-8.

84. Kozlik P, Zuk J, Bartyzel S, Zarychta J, Okon K, Zareba L, et al. The relationship of airway 

structural changes to blood and bronchoalveolar lavage biomarkers, and lung function 

abnormalities in asthma. Clinical & Experimental Allergy. 2020;50(1):15-28.

85. Backman H, Jansson SA, Stridsman C, Eriksson B, Hedman L, Eklund BM, et al. Severe 

asthma—a population study perspective. Clinical & Experimental Allergy. 2019;49(6):819-

28.

86. Park SY, Jung H, Kim JH, Seo B, Kwon OY, Choi S, et al. Longitudinal analysis to better 

characterize Asthma‐COPD overlap syndrome: Findings from an adult asthma cohort in 

Korea (COREA). Clinical & Experimental Allergy. 2019;49(5):603-14.

87. Menditto E, Costa E, Midão L, Bosnic‐Anticevich S, Novellino E, Bialek S, et al. Adherence 

to treatment in allergic rhinitis using mobile technology. The MASK Study. Clinical & 

Experimental Allergy. 2019;49(4):442-60.

88. Zidarn M, Robič M, Krivec A, Šilar M, Resch‐Marat Y, Vrtala S, et al. Clinical and 

immunological differences between asymptomatic HDM‐sensitized and HDM‐allergic rhinitis 

patients. Clinical & Experimental Allergy. 2019;49(6):808-18.

89. Hwang JW, Kim JH, Kim HJ, Choi IH, Han HM, Lee KJ, et al. Neutrophil extracellular traps 

in nasal secretions of patients with stable and exacerbated chronic rhinosinusitis and their 

contribution to induce chemokine secretion and strengthen the epithelial barrier. Clinical & 

Experimental Allergy. 2019;49(10):1306-20.

90. Roberts G, Almqvist C, Boyle R, Crane J, Hogan S, Marsland B et al. Developments allergy 

in 2019 through the eyes of Clinical and Experimental Allergy, Part I mechanisms. Clinical 

and Experimental Allergy 2020; 50(12): XXX-XXX. 

A
u
th

o
r 

M
a
n
u
sc

ri
p
t


