
1 

Sensitisation to Lep d 2- Lepidoglyphus destructor allergy in asthma and rhinitis 

Filipa Matos Semedo1,2,3, Elza Tomaz4, Catarina Martins3,5, Luís Taborda-Barata2,6,7, Filipe 

Inácio4 

1Department of Immunoallergology, Hospital da Luz Setúbal, Setúbal, Portugal 
2CICS- Health Sciences Research Centre, University of Beira Interior, Covilhã, Portugal 
3NOVA Medical School, Nova University of Lisbon, Lisbon, Portugal 
4Department of Immunoallergology, Arrábida Local Unit of Health, Hospital de São Bernardo, 
Setúbal, Portugal 
5Comprehensive Health Research Centre (CHRC), NOVA Medical School, Nova University of 
Lisbon, Lisbon, Portugal 
6UBIAir – Clinical and Experimental Lung Centre, University of Beira Interior, Covilhã, Portugal 
7Department of Allergy and Clinical Immunology, Cova da Beira University Hospital 
Centre, Covilhã, Portugal 

Summary 

Background. Mites are responsible for allergic diseases, such as asthma and rhinitis, in nearly 

1.5% of the world population. It is known that nowadays, besides House Dust Mites (HDM), 

Storage Mites (SM) are important sensitisers in urban non-occupational dwellings, predominantly 

in the Mediterranean area. The main objective of our study was to analyse the clinical relevance 

of the most prevalent SM, Lepidoglyphus destructor, by assessing the relationship between 

sensitisation to the major molecular allergen Lep d 2 and allergic respiratory disease phenotype 

in an urban population monosensitised to this molecular allergen. 

Methods. Cross-sectional study which included consecutive patients evaluated in our Allergy 

Department between 2012 and 2018, from urban non-occupational setting, with rhinitis and/or 

asthma, perennial symptoms and proven sensitisation to SM Lep d 2, tested using ImmunoCAP 

Immuno Solid-phase Allergen Chip (ISAC) technology, which detects 112 allergens.  

Results. A total of 37 allergic patients were included (23 female), aged 20.1±12.8, min-max 5-58 

years-old. The molecular sensitisation profile showed 18.9% of L. destructor mite monosensitised 

patients, having only sIgE to Lep d 2. This subset of patients mainly had allergic rhinitis, with 

28.6% also being asthmatic. Regarding severity, most patients showed a persistent moderate M
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phenotype of respiratory disease. The mean value of Lep d 2 sIgE was 8.3±9.8 ISU-E, lower than 

in mite polysensitised patients (21.7±21.5, p=0.049).  

Conclusions. Our proof-of-concept study focused on Lep d 2 monosensitisation, showed that SM 

may have clinical relevance in perennial allergic asthma and rhinitis, and should be taken into 

account when assessing and treating allergic respiratory disease. 
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Impact statement: Molecular sensitisation profiling of allergic patients showed, through Lep d 

2 monosensitisation, that Lepidoglyphus destructor may have clinical relevance in allergic rhinitis 

and asthma in urban non-occupational settings. 

 

Introduction 

Allergy to House Dust Mites (HDM), such as Dermatophagoides pteronyssinus, is well known 

and has been long described (1). Yet, respiratory allergic disease related to mite sensitisation other 

than HDM is not equally well addressed. Storage mite (SM), particularly Lepidoglyphus 

destructor, Tyrophagus putrescentiae and Acarus siru, among others, have mainly been related 

to occupational settings, like farming or grain/cattle handling (2-4). However, in the last two 

decades, SM sensitisation has also been demonstrated as preeminent in non-occupational urban 

environments (5-8).  

Despite that, only recently some evidence has been emerging related to SM immune responses 

taking part in the pathogenesis of rhinitis and asthma allergic phenotype in general populations 

(9-13). Some studies have shown that Lepidoglyphus destructor, one of the most prevalent SM in 

the Mediterranean area, may contribute to greater disease severity, including moderate-to-severe 

asthma and allergic rhinitis (9, 12). However, the prevalence of co-sensitisation between SM and 

HDM may vary depending on the geographic area, the SM species studied, and the methods used. 

In northern Europe, the population-based cohort from European Community Respiratory Health 
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Survey (ECRHS) showed a prevalence of co-sensitization between SM and HDM of 44% [10]. 

Other cohorts mainly from Mediterranean area reported higher values, with more than 90% of the 

patients sensitised to SM also being sensitised to HDM [12]. 

Most southern Europe countries are dust complex areas with high prevalence of mite allergen 

polysensitisation and allergic perennial symptoms (14, 15). Understanding which mites are 

important contributors to the disease phenotype may be difficult in those regions. Allergen 

challenges, like Nasal Provocation Tests (NPT), are a useful tool to study clinical relevance (13, 

16). Nonetheless, Component-Resolved-Diagnostics (CRD) allows profiling molecular allergen 

sensitisation and distinguishing between genuine species-specific sensitisation and cross-

reactivity, which relates with allergen clinical impact on symptoms (17-19). 

Numerous studies have been shown very limited cross-reactivity between D. pteronyssinus and 

L. destructor, particularly concerning group 2 allergens – Der p 2 and Lep d 2 (20-24). In contrast, 

a high cross-reactivity exists within the group 2 of the SM - Lep d 2, Gly d 2, Tyr p 2 (24, 25). 

IgE against major allergen Lep d 2 is usually identified in more than 70% of individuals who 

exhibit sensitisation to Lepidoglyphus destructor (12, 26). Sensitisation to Lep d 2 has been 

frequently associated with asthma and is also linked to symptom severity, but always in HDM-

SM co-sensitised patients (9, 12, 14). However, SM monosensitised patients may allow a better 

understanding of the real importance of those mites in respiratory allergic diseases.  

 

Thus, the aim of our study was to analyse the clinical impact of L. destructor monosensitisation 

(single reactivity to Lep d) in a population of respiratory allergic patients without occupational or 

rural context. 

 

Materials and Methods 

Study design and patient population 

In this cross-sectional study, a total of 37 patients were studied in the Department of Allergy and 

Immunology of Centro Hospitalar de Setúbal, Portugal, between 2012 and 2018. The inclusion 

criteria were: (1) medically confirmed diagnosis of allergic asthma and/or allergic rhinitis; (2) 
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presence of perennial respiratory allergic symptoms; (3) residency in an urban area; (4) absence 

of occupational exposure to SM (e. g. stored grains, hay and straw, poultry and livestock feed, 

barn dust); and (5) positive specific IgE to Lep d 2 (> 0.30 ISU-E) measured by ImmunoCAP™ 

ISAC (Thermo Fisher Scientific, Vienna, Austria). Patients co-sensitised with HDM and/or SM 

can be included. 

The study was based on anonymised data and approved by the Local Ethics Committee. All 

patients (or their legal guardian if underaged) provided their written informed consent for the 

detailed procedures, as well as for the use of their data for scientific reasons. 

 

Operational definitions and Variables 

Demographic and clinical characteristics included age, sex, type of respiratory allergic disease 

(rhinitis, asthma or rhinitis with concomitant asthma), frequency of symptoms (perennial with or 

without concomitant seasonal complaints), and severity of the allergic disease. Other collected 

data included concomitant food allergy, presence of domestic animals (cats and dogs) and indoor 

humidity (presence of mold growth or water condensation on the inside of the windows).  

Asthma definition was based on a medically confirmed diagnosis, and its severity was determined 

according to Global Initiative for Asthma (GINA) recommendations (27). 

Rhinitis definition was based on a medically confirmed diagnosis, and its features were classified 

according to Allergic Rhinitis and its Impact on Asthma (ARIA) guidelines (28).  

Allergen sensitisation was determined by ImmunoCAP Immuno Solid-phase Allergen 

Chip™ (ISAC) multiplex array (Thermo Fisher Scientific, Vienna, Austria) that detects 112 

molecular components from airborne and food allergen sources, and it is considered positive if > 

0.30 ISU-E. 

The assessed molecular components of HDM were major allergens Der p 1 and Der p 2 from D. 

pteronyssinus, Der f 1 and Der f 2 from D. farinae and Blo t 5 from Blomia tropicalis. For SM, 

the only molecular component present in this multiplex panel is Lep d 2, major allergen from L. 

destructor. M
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Mite-monosensitisation was considered in this study when only a single mite source on the 

ImmunoCAP™ ISAC panel (Der p 1/Der p 2 or Der f 1/ Der f 2, or Lep d 2 or Blo t 5) showed 

positive IgE results, and mite-polysensitisation when two or more of these molecular mite 

allergens were positive. 

Sensitisation to other less prevalent and cross-reactive HDM or SM was not assessed, as also 

happened with sensitisation to minor molecular allergens not available in this multiplex panel. 

 

Descriptive and statistical analysis 

Descriptive statistics included frequency analysis (percentages) for categorical variables and 

medians, interquartile ranges, and ranges for continuous variables. Categorical variables were 

analysed using Fisher’s exact test or χ2 test, whenever necessary. For continuous variables, 

comparisons were determined by Mann-Whitney U test, as data failed normality testing with 

D’Agostino & Pearson test. Statistical significance was considered for p-value ≤0.05. Statistical 

analysis was performed using SPSS software (SPSS Inc., Chicago, IL, USA, version 26.0).  

 

Results 

Demographic Characteristics of Patients 

The analysis included 37 patients, whose demographic and clinical characteristics are summarised 

in Table I.  

The presence of rhinitis with asthma (62.2%), was more frequent than rhinitis alone (37.8%), with 

no patients having isolated asthma. Concerning severity of the disease, almost half of the patients 

had a more severe phenotype of both diseases: 17 (45.9%) with moderate-severe persistent rhinitis 

and moderate-severe persistent asthma. None had received allergen immunotherapy (AIT) for 

mite allergy.  

 

Molecular sensitisation profile and its clinical relevance M
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Table II shows the mite molecular allergen sensitisation profile from each included patient, 

assayed with the ImmunoCAP™ ISAC multiplex array. 

• Lep d 2 monosensitised patients  

Seven of the 37 patients were only sensitised to Lep d 2, with absence of IgE response to the other 

mite components (Der p1, Der p 2, Der f 1, Der f 2 and Blo t 5), representing 18.9% of the patients. 

Considering this group of patients who were Lep d 2 mite-monosensitised, all had rhinitis and 

two of them also had asthma (28.6% versus 70%, in mite-polysensitised patients) (Table III). 

Besides perennial symptoms, all patients had a moderate or severe, persistent disease.  

 

As displayed in Figure 1, monosensitised Lep d 2 patients showed significantly lower sIgE values 

for this allergen than mite-polisensitised patients (8.3±9.8 versus 21.7±21.5 ISU-E, p=0.049). 

Some of the mite-monosensitised patients, with IgE response to Lep d 2 and to no other mite 

allergens, were allergic to other allergen sources, like pet, mold, and food allergens (Table IV). 

Considering other potential causes of respiratory perennial symptoms, the group of Lep d 2 mite-

monosensitised patients had 3 patients who were also sensitised to pets’ allergens, but only one 

of those had repeated contact with pets. Another patient also had positive IgE against mold 

allergen but information regarding its exposure was not available. 

More than half of this group of Lep d 2 mite-monosensitised patients (57,1%) had food allergy, 

all related with fruits and vegetables, without known cross-reactive components with Lep d 2. 

None of those 7 patients presented with atopic dermatitis. 

 

• Overall mite sensitised population 

Regarding the overall studied population, the most prevalent sensitisations, besides Lep d 2, were 

homologous allergens from group 2 - Der p 2 and Der f 2, present in 73% of the patients. From 

those, 6 patients were exclusively sensitised to these three components.  

IgE to major allergen Der p 1 occurred in 62.3% of the patients.  M
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Conversely, only one patient showed positivity to Der p 10. This patient reported seafood allergy 

and also exhibited also with other IgE positivity for tropomyosins (Ani s 3, Bla g 7, Pen m 1) – a 

shellfish-HDM-cockroach cross-reactivity syndrome.  

An IgE response to Blo t 5 was found in 29,7% of patients, all of whom being mite-polysensitised 

and without personal history of residing in tropical geographic regions (Figure 2A).  

Considering concentrations of specific IgE responses, in the overall studied population, mean 

values of sIgE (mean±SD, ISU-E) against mite allergens were: Der p 1: 16.8±16,8, Der p 2: 

25.9±23.8, Der f 1: 9.4±8.4, Der f 2: 22.2±24.1, Blo t 5: 20.8±18.5 and Lep d 2: 19.1±20.4 (Figure 

2B). 

 

When age subgroups were compared (i.e., children vs adults), only sIgE to Der p 1 was different 

between paediatric and adult patients, being significantly higher in children (p=0,036) (data not 

shown).   

Regarding the spectrum of IgE-recognised mite components, patients with asthma and rhinitis 

had a significantly higher number of positive sIgE against major allergens, compared with patients 

who only had rhinitis (p=0.0052) (Figure 3).  

 

Nonetheless, IgE levels were also compared between patients with and without asthma (only 

rhinitis), but no statistical difference was found for any of those molecular components in this 

population. 

 

Discussion and Conclusions 

In this study, respiratory allergic patients without occupational dust exposure or rural context and 

Lep d 2 sensitisation, were assessed to search for Lep d 2 monosensitisation in multiplex 

microarray analysis. 

From this allergic cohort, 18.9% of patients displayed monosensitisation to Lep d 2, a value 

slightly higher than previously reported in other cohorts for single SM Lep d 2 sensitisation, with 

prevalences around 10-14% (10, 12, 15). Our Lep d 2 monosensitised patients presented with 
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significantly lower sIgE levels for Lep d 2 when compared with mite polysensitised patients. 

However, there is no published information about values of sIgE to Lep d 2 in monosensitised 

patients. 

Regarding clinical symptoms, our subgroup of Lep d 2 monosensitised patients presented mainly 

with moderate and persistent phenotype of respiratory disease, in accordance with other studies 

of L. destructor allergic patients (12-14). Nonetheless, monosensitised Lep d 2 patients were 

never addressed concerning clinical characteristics before. 

An initial approach for the entire studied population shows these were mostly mite polysensitised 

patients, with 81.1% of SM-HDM co-sensitisation, which is in line with many other research 

studies in southern Europe (12-14, 29, 30). Considering the molecular sensitisation profile, the 

most prevalent components besides Lep d 2 were Der p 2 and Der f 2., with more than 70% of 

positive IgE response. On the other hand, prevalence of sensitisation to group 1 – Der p 1, Der f 

1, was relatively low, around 60%. Similarly to our results, in areas with high exposure to SM in 

north of Spain and in France, percentages of IgE response to Der p 2 were clearly higher than 

those to Der p 1 (31, 32, 21). In contrast, in areas with the exclusive presence of HDM, there were 

more sera with positive sIgE to Der p 1 than to Der p 2 (31).  

When analysing all included patients in terms of the levels of specific IgE against mite molecular 

components, again Der p 2 and Der f 2 allergens showed the highest sIgE values, and this did not 

change when considering children and adult separately. These results are in accordance with other 

recent studies, that mention allergens within group 2 being highly cross-reactive and the most 

prevalent from HDM repertoire in many geographic regions around the world (33, 34, 26, 15).  

Interestingly, and in line with previous studies, when looking at the clinical relevance of 

sensitisation profiles, patients with more severe respiratory disease, with concomitant asthma, 

exhibited significantly higher sensitisation rates than those with rhinitis only. Indeed, many 

studies have shown that, despite no specific patterns of molecular sensitisation having been 

associated with an exact type of allergic disease, a broader spectrum of molecular mite IgE M
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responses may be related to increased complexity and severity of the clinical phenotype (17, 26, 

34-36). 

Also, subjects with asthma usually present with higher mite molecular sIgE concentrations than 

patients with rhinitis without concomitant asthma (13, 34, 37). However, our set of asthmatic 

patients didn´t displayed significantly higher sIgE concentrations when compared with non-

asthmatic ones. This discrepancy with other studies may be related to the small number of patients 

included in our cohort. 

Overall, our data are in accordance with previously published information that support that L. 

destructor single sensitisation should be closely assessed to understand its true clinical relevance 

in urban non-occupational settings, giving the high prevalence of HDM-SM co-sensitisation. For 

several years, many other groups have been stating that SM like L. destructor may represent an 

important cause of respiratory allergic symptoms outside rural places (6-8, 22, 30).  

In recent years, with the advent of Precision Medicine and CRD, a comprehensive panel of 

molecular components for diagnosis allowed to better acknowledge true species-specific 

reactivity versus cross-reactivity in SM (22). Although in a short group of patients, our results 

may lead to a proof-of-concept: true allergy to L. destructor, supported by positive sIgE to Lep d 

2 and no other major HDM components, can be responsible for allergic respiratory inflammation 

in the general population. These findings, also in line with recent investigations in Europe (9-13), 

somehow suggest that the classification of L. destructor as a “storage mite” might be shortly 

revised. 

Finally, our study has some limitations. In the group of mite Lep d 2 monosensitised patients, 

three of them were also sensitised to pet allergens and one of them also to molds. Therefore, we 

cannot exclude the possibility that IgE reactivity to both groups of allergens might be the cause 

of perennial rhinitis and asthma. NPT could be useful in those cases to confirm the clinical 

relevance of each allergen. However, the remaining patients had perennial symptoms of M
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respiratory allergy that were most probably due to sensitisation to Lep d 2, thereby highlighting 

the potential clinical impact of this allergen. 

Another limitation is that, at the date of the study, the version of the ISAC test available included 

fewer allergens that those available in the current version. Also, other multiplex arrays are now 

available, as ALEX2 (38), with broader spectrum of allergen molecules from different mite 

species. Therefore, IgE reactivity to other HDM allergens not represented on the chip, like Der p 

23 or other mid-tier allergens, should not be assumed.    Nonetheless, many previous studies have 

shown that cross-reactivity is practically non-existent between HDM molecules and L. destructor 

allergens (22-24); thus Lep d 2 should be the probable cause of allergy in those patients.  

Furthermore, other highly cross-reactive SM (Glycyphagus domesticus, Tyrophagus 

putrescentiae, Acarus siro) are not represented in ImmunoCAP™ ISAC chip and were not 

assessed in the studied population. Thus, true monosensitisation to L. destructor might not really 

exist, but instead, a cross-reactive polysensitisation to SM (22-24). Even so, the importance of 

those so-called SM in urban areas should not be underestimated.  

Effectively, the low number of patients included in our study must also be acknowledge as a 

limitation, even considering that the study inclusion period was extended to 6 years. In fact, the 

unavailability of commercial singleplex tests for Lep d 2 sIgE reduces our capacity to identify 

sensitisation to this molecular component, and we were only able to select these patients after 

multiplex microarray analysis.  

Additionally, selection bias may have occurred, since the clinical reason for each medical doctor 

to have ordered ISAC ImmunoCAP™ multiplex may had been diverse and not related to mite 

respiratory allergy. Thus, the absence of proper randomization makes it difficult to extrapolate 

the prevalence data to general population. Notwithstanding, our group did address the existence 

of L. destructor mite monosensitisation, as well as its clinical impact in perennial allergic asthma 

and rhinitis. M
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The main topic of our study is the individual contribution of sensitisation to Lepidoglyphus 

destructor for perennial asthma and rhinitis symptoms. Once co-sensitisation HDM-SM is highly 

prevalent in southern European countries, the single clinical impact of each mite is difficult to 

interpret without performing NPT (which is invasive and time consuming in daily clinical 

practice). For an accurate AIT prescription, identification of each clinically significant allergen is 

mandatory. With a small but well characterized cohort of Lep d 2 monosensitised patients, our 

study showed that Lepidoglyphus destructor is clinically relevant for developing asthma and 

rhinitis symptoms.  

Therefore, we suggest that assessment of IgE against major allergen of Lepidoglyphus destructor, 

Lep d 2, should be performed in order to evaluate if this allergen source should be considered for 

precision therapy with AIT. Major molecular component Lep d 2 singleplex assays should be 

soon available for more regular assessment of its sIgE response, in respiratory allergic patients 

with perennial symptoms. 

The future challenge lies in integration of this multidimensional interplay - better comprehension 

of molecular sensitisation profiles to SM; specific allergen challenge tests to assess individual 

clinical relevance; understanding multifactorial nature of the exposome. Those are certainly major 

determinants for understanding the importance of SM in the course of the allergic disease. 

Fundings 

This project does not have any funding source 

Conflict of interests 

None of the authors has any financial relationships, political, intellectual or religious conflict of 

interest related to this manuscript.  

Contributions of each author.  

FMS: Conceptualization, Data curation, Formal Analysis, Investigation, Methodology, Software, 

Writing – original draft, Writing – review & editing. ET: Data curation. CM: Writing – review & 

editing. LTB, FI: Supervision, Validation, Writing – review & editing. 

 

M
an

us
cr

ip
t a

cc
ep

te
d 

fo
r p

ub
lic

at
io

n



12 
 

Informed Consent Statement and Ethics 

Informed consent was obtained from all subjects involved in the study. Ethical approval was 

obtained by the Ethical Board of the Hospital involved in the study. 

 

References 

1- Calderón MA, Linneberg A, Kleine-Tebbe J, De Blay F, Hernandez D, Virchow JC, et al. 

Respiratory allergy caused by house dust mites: What do we really know? J Allergy Clin 

Immunol. 2015;136(1):38-48. doi: 10.1016/j.jaci.2014.10.012 

2- van Hage-Hamsten M, Härfast B, Johansson SG. Dust mite allergy: an important cause of 

respiratory disease in farmers. Am J Ind Med. 1994;25:47-8. doi: 

10.1002/ajim.4700250112 

3- Zahradnik E, Sander I, Kendzia B, Fleischer C, Brüning T, Raulf-Heimsoth M. Passive 

airborne dust sampling to assess mite antigen exposure in farming environments. J Environ 

Monit. 2011 Sep; 13(9):2638-44. doi: 10.1039/c1em10430f.  

4- Storaas T, Steinsvag SK, Florvaag E, Irgens A, Aasen TB. Occupational rhinitis: 

diagnostic criteria, relation to lower airway symptoms and IgE sensitization in bakery 

workers. Acta Otolaryngol. 2005;125:1211-17.  doi: 10.1080/00016480510044205 

5- van Hage-Hamsten M, Johansson E. Clinical and immunologic aspects of storage mite 

allergy. Allergy. 1998;53 (48 Suppl):49-53. doi: 10.1111/j.1398-9995.1998.tb04997.x  

6- Warner A, Bostrom S, Moller C, Kjellman NI. Mite fauna in the home and sensitivity to 

house-dust and storage mites. Allergy 1999;54:681–90. doi: 10.1034/j.1398-

9995.1999.00850.x 

7- Gislason D, Gislason T. IgE-mediated allergy to Lepidoglyphus destructor in an urban 

population–an epidemiologic study. Allergy.1999;54:878-83. doi: 10.1034/j.1398-

9995.1999.00996.x 

8- Vidal C, Boquete O, Gude F, et al. High prevalence of storage mite sensitization in a 

general adult population. Allergy. 2004;59:401-5. doi: 10.1111/j.1398-

9995.2003.00430.x 

M
an

us
cr

ip
t a

cc
ep

te
d 

fo
r p

ub
lic

at
io

n



13 
 

9- Marques ML, Rezende I, Cunha I, Gouveia J, Rodrigues Dos Santos F, Falcão I, et al. 

Allergic sensitization to Storage Dust Mites: a prospective study of patients with 

respiratory allergy. Eur Ann Allergy Clin Immunol. 2022 Jan;54(1):43-47.  

doi: 10.23822/EurAnnACI.1764-1489.178 

10- 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 Mar;50(3):372-82. doi: 10.1111/cea.13536 

11- Huppertz T, Schmidtmann I, Becker S, Haxel BR. Characterization of a cohort of storage 

mite sensitized subjects. Allergo J Int 2020;29:1–8 doi:10.1007/s40629-019-00108-3 

12- González-Pérez R, Poza-Guedes P, Pineda F, Castillo M, Sánchez-Machín I. Storage Mite 

Precision Allergy Molecular Diagnosis in the Moderate-to-Severe T2-High Asthma 

Phenotype. Int J Mol Sci. 2022;23(8):4297. doi: 10.3390/ijms23084297 

13- Matos Semedo F, Martins C, Tomaz E, Cardoso B, Farinha S, Martins M, et al. Clinical 

Relevance of Lepidoglyphus destructor Sensitisation in Allergic Rhinitis: Nasal 

Provocation Test as in vivo Assessment. Int Arch Allergy Immunol. 2024;185(5):436-48. 

doi: 10.1159/000533814 

14- Til-Pérez G, Carnevale C, Sarría-Echegaray PL, Arancibia-Tagle D, Chugo-Gordillo S, 

Tomás-Barberán MD. Sensitization profile in patients with respiratory allergic diseases: 

differences between conventional and molecular diagnosis (a cross-sectional study). Clin 

Mol Allergy. 2019 May 2;17:8. doi: 10.1186/s12948-019-0112-4 

15- López-Rodríguez R, Rial MJ, Esteban-Gorgojo I, Veleiro Pérez B, López-Araújo GA, 

Pérez-Quintero O, et al. Serodominance Profile in a Dust Mite Complex Region. Int Arch 

Allergy Immunol. 2022;183(8):843-51. doi: 10.1159/000523869 

16- Agache I, Bilò M, Braunstahl GJ, Delgado L, Demoly P, Eigenmann P. In vivo diagnosis 

of allergic diseases--allergen provocation tests. Allergy. 2015 Apr;70(4):355-65. 

doi: 10.1111/all.12586 M
an

us
cr

ip
t a

cc
ep

te
d 

fo
r p

ub
lic

at
io

n



14 
 

17- Resch Y, Michel S, Kabesch M, Lupinek C, Valenta R, Vrtala S. Different IgE recognition 

of mite allergen components in asthmatic and nonasthmatic children. J Allergy Clin 

Immunol. 2015 Oct;136(4):1083-91. doi: 10.1016/j.jaci.2015.03.024  

18- Batard T, Baron-Bodo V, Martelet A, Le Mignon M, Lemoine P, Jain K, et al. Patterns of 

IgE sensitization in house dust mite-allergic patients: implications for allergen 

immunotherapy. Allergy. 2016;71:220-9. doi: 10.1111/all.12796 

19- Becker S, Schlederer T, Kramer M, Haack M, Vrtala S, Resch Y, et al. Real-Life Study 

for the Diagnosis of House Dust Mite Allergy – The Value of Recombinant Allergen-

Based IgE Serology. Int Arch Allergy Immunol. 2016;170:132-7. 

doi: 10.1159/000447694 

20- Arlian LG, Morgan MS, Vyszenski-Moher DL, Sharra D. Cross-reactivity between 

storage and dust mites and between mites and shrimp. Exp Appl Acarol. 2009 

Feb;47(2):159-72. doi: 10.1007/s10493-008-9199-x 

21- Morales M, Iraola V, Leonor JR, Bartra J, Rodríguez F, Boquete M, et al. Different 

sensitization to storage mites depending on the co-exposure to house dust mites. Ann 

Allergy Asthma Immunol. 2015 Jan;114(1):36-42.e1. doi: 10.1016/j.anai.2014.10.005 

22- Luczynska CM, Griffin P, Davies RJ, Topping MD. Prevalence of specific IgE to storage 

mites (A. siro, L. destructor and T. longior) in an urban population and crossreactivity with 

the house dust mite (D. pteronyssinus). Clin Exp Allergy. 1990;20:403–6. 

doi: 10.1111/j.1365-2222.1990.tb02801.x 

23- van der Heide S, Niemeijer NR, Hovenga H, de Monchy JGR, Dubois AEJ, Kauffman 

HF. Prevalence of sensitization to the storage mites Acarus siro, Tyrophagus 

putrescentiae, and Lepidoglyphus destructor in allergic patients with different degrees of 

sensitization to the house-dust mite Dermatophagoides pteronyssinus. Allergy. 

1998;53:426–30. doi: 10.1111/j.1398-9995.1998.tb03917.x 

M
an

us
cr

ip
t a

cc
ep

te
d 

fo
r p

ub
lic

at
io

n



15 
 

24- Smith AM, Benjamin DC, Hozic N, Derewenda U, Smith W-A, Thomas WR, et al. The 

molecular basis of antigenic cross-reactivity between the group 2 mite allergens. J Allergy 

Clin Immunol. 2001;107:977–84. doi: 10.1067/mai.2001.115629 

25- Cuevas M, Polk ML, Becker S, Huppertz T, Hagemann J, Christoph Bergmann C, et 

al, Rhinitis allergica in storage mite allergy. Allergo J Int 2022; 31, 59–68. doi: 

10.1007/s40629-022-00205-w 

26- González-Pérez R, Poza-Guedes P, Pineda F, Galán T, Mederos-Luis E, Abel-Fernández 

E, et al. Molecular Mapping of Allergen Exposome among Different Atopic Phenotypes. 

Int J Mol Sci. 2023 21;24(13):10467. doi: 10.3390/ijms241310467 

27- Global Initiative for Asthma. Global strategy for asthma management and prevention. 

2020. Available from: https://ginasthma.org/gina-reports/. 

28- Bousquet J, Khaltaev N, Cruz AA, Denburg J, Fokkens WJ, Togias A, et al. Allergic 

rhinitis and its impact on asthma (ARIA) 2008 update (in collaboration with the World 

health organization, GA(2)len and AllerGen). Allergy. 2008;63(Suppl 86):8–160. 

doi:10.1111/j.1398-9995.2007.01620.x 

29- Gaig P, Botey J, Pena M, Marin A, Eseverri JL. Study of the sensitization to storage mites 

in a pediatric population in Barcelona. J Investig Allergol Clin Immunol. 1993;3:151-155. 

PMID: 8281346  

30- Vidal C, Chomón B, Pérez-Carral C, González-Quintela A. Sensitization to 

Lepidoglyphus destructor, Tyrophagus putrescentiae, and Acarus siro in patients allergic 

to house dust mites (Dermatophagoides spp.). J Allergy Clin Immunol. 1997 

Nov;100(5):716-8. doi: 10.1016/s0091-6749(97)70181-7 

31- Iraola V, Boquete M, Pinto H, Carballada F, Carballás C, Carnés J. Pattern of sensitization 

to major allergens Der p 1 and Der p 2 in mite-sensitized individuals from Galicia, Spain. 

J Investig Allergol Clin Immunol. 2010;20:270e272. PMID: 20635798. 

32- Bronnert M, Mancini J, Birnbaum J, Agabriel C, Liabeuf V, Porri F, et al. Component-

resolved diagnosis with commercially available D. pteronyssinus Der p 1, Der p 2 and Der 

M
an

us
cr

ip
t a

cc
ep

te
d 

fo
r p

ub
lic

at
io

n

https://ginasthma.org/gina-reports/


16 
 

p 10: relevant markers for house dust mite allergy. Clin Exp Allergy. 2012 

Sep;42(9):1406-15). doi: 10.1111/j.1365-2222.2012.04035.x 

33- Yuriev S, Rodinkova V, Mokin V, Varchuk I, Sharikadze O, Marushko Y, et al. Molecular 

sensitization pattern to house dust mites is formed from the first years of life and includes 

group 1, 2, Der p 23, Der p 5, Der p 7 and Der p 21 allergens. Clin Mol Allergy. 2023 Feb 

3;21(1):1 doi: 10.1186/s12948-022-00182-z 

34- Muddaluru V, Valenta R, Vrtala S, Schlederer T, Hindley J, Hickey P, et al. Comparison 

of house dust mite sensitization profiles in allergic adults from Canada, Europe, South 

Africa and USA. Allergy. 2021 Jul;76(7):2177-2188 doi: 10.1111/all.14749 

35- González-Pérez R, Poza-Guedes P, Pineda F, Forstenlechner P, Castillo M, Mederos-Luís 

E, et al. Mite Molecular Profile in the Th2-Polarized Moderate-to-Severe Persistent 

Asthma Endotype Subjected to High Allergen Exposure. Int Arch Allergy Immunol. 

2021;182(1):21-31 doi: 10.1159/000510118 

36- Gabet S, Just J, Couderc R, Bousquet J, Seta N, Momas I. Early polysensitization is 

associated with allergic multimorbidity in PARIS birth cohort infants. Pediatr Allergy 

Immunol. 2016 Dec;27(8):831-7. doi: 10.1111/pai.12622 

37- Vidal C, Lojo S, Juangorena M, Gonzalez-Quintela A. Association between asthma and 

sensitization to allergens of Dermatophagoides pteronyssinus. J Investig Allergol Clin 

Immunol. 2016;26(5):304–9 doi: 10.18176/jiaci.0048 

38- Quan PL, Sabaté-Brescó M, D'Amelio CM, Pascal M, García BE, Gastaminza G, et al. 

Validation of a commercial allergen microarray platform for specific immunoglobulin E 

detection of respiratory and plant food allergens. Ann Allergy Asthma Immunol. 2022 

Mar;128(3):283-290.e4. doi: 10.1016/j.anai.2021.11.019.  

  

M
an

us
cr

ip
t a

cc
ep

te
d 

fo
r p

ub
lic

at
io

n



17 
 

Figure 1. Values for sIgE to Lep d 2 in patients with molecular monosensitisation to Lep d 2 and 

in mite polisensitised patients. Patients Monosensitised to Lep d 2 present lower values of Lep d 

2 sIgE compared with patients polisensitised to mites (p=0,049). Independent-Samples Mann-

Whitney U Test was used for this comparison. Boxes indicate the interquartile ranges, horizontal 

lines indicate the median values, and whiskers indicate maximum and minimum values, excluding 

outliers (showed as dots). 

 

 

Figure 2. Characterisation of the sensitisation profile in patients with documented mite allergy. 

a) Frequencies of IgE responses to molecular mite allergens (all patients being sensitised to Lep 

d 2). Prevalence of IgE sensitisation (y-axis: percentages) to individual mite molecular allergens 

(x-axis). b) Levels of sIgE for molecular mite allergens (y-axis). Boxes indicate the interquartile 

ranges, horizontal lines indicate the median values, and whiskers indicate maximum and 

minimum values, excluding outliers (º - outlier; * - extreme outlier). 
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Figure 3. Sensitisation count of mite molecular components regarding respiratory allergic 

diseases. AR – Allergic Rhinitis; AA - Allergic Asthma; allergens - mite molecular components 

assessed with microarray ImmunoCAP™ ISAC multiplex (Der p 1, Der p 2, Der f 1, Der f 2, Blo 

t 5, Lep d 2). * p = 0.0052, Fisher’s exact test;  

 

 

 

 

 

 

 

Table I. Baseline characteristics of study patients  
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1 in accordance with 
ARIA guidelines; 2 in 
accordance with GINA 
recommendations; min 

– minimum, max – maximum. 
 

 

Table II. Specific mite IgE profiles tested with microarray ImmunoCAP™ ISAC multiplex. 

Profiles are ordered by the patient code.  

Patient code Lep d 2 Der p 1 Der p 2 Der p 10 Der f 1 Der f 2 Blo t 5 
1 •  •  •  •  •  •   
2 •  •  •   •  •   
3 •   •    •   
4 •  •  •   •  •   
5 •  •    •    
6 •        
7 •   •    •  •  
8 •  •  •   •  •  •  
9 •  •  •   •  •   
10 •        
11 •  •  •    •   
12 •  •  •   •  •  •  
13 •  •  •   •  •   
14 •  •  •    •   
15 •  •  •   •  •  •  

Demographic characteristics Total (n=37) 
Gender, No. (%) 

Male 
Female 

 
14 (37.8%) 
23 (62.2%) 

Age, years, mean (SD), min-max 
Age groups, No. (%) 

Children (<18 years) 
Adults (≥18 years) 

20.1 (12.8), 5-58 
 
21 (56.8%) 
16 (43.2%) 

Clinical characteristics  
Frequency of symptoms, No. (%) 

Perennial with seasonal complaints 
Perennial without seasonal complaints 

 
13 (35.1%) 
24 (64.9%) 

Respiratory allergic disease, No. (%) 
Rhinitis 
Rhinitis + Asthma 

 
14 (37.8%) 
23 (62,2%) 

Severity of rhinitis1, No. (%) 
Mild Intermittent  
Mild Persistent  
Moderate-severe Intermittent  
Moderate-severe Persistent  

n=37 
4 (10.8%) 
4 (10.4%) 
2 (5.4%) 
27 (73.0%) 

Severity of asthma2, No. (%) 
  Mild Persistent  
  Moderate Persistent  
  Severe Persistent  

n=23 
3 (13.0%) 
19 (82.6%) 
1 (4.4%) 

Food allergy, No. (%) 17 (45.9%) 
Atopic dermatitis, No. (%) 5 (13.5%) 
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16 •   •    •   
17 •        
18 •  •  •   •  •  •  
19 •   •      
20 •  •  •   •  •  •  
21 •  •  •   •  •  •  
22 •  •  •   •  •   
23 •  •  •   •  •  •  
24 •   •    •   
25 •  •  •   •  •  •  
26 •  •  •   •  •   
27 •        
28 •        
29 •  •  •   •  •   
30 •  •  •   •  •   
31 •   •    •   
32 •  •    •   •  
33 •  •  •   •  •  •  
34 •        
35 •   •    •   
36 •        
37 •  •  •   •  •   

 

 

Table III. Demographic and clinical data of patients with Lep d 2 mite-monosensitised patients 
and mite-polisensitised patients  

 

 

 

 

 

 

 

 

 

 

 

 

 
1 in accordance with ARIA guidelines; 2 in accordance with GINA recommendations; min – 
minimum, max – maximum. 
 

Demographic characteristics Lep d 2 
monosensitised 

(n=7) 

Mite 
polisensitised 

(n=30) 
Gender, No. (%) 

Male 
Female 

 
4 (57.1) 
3 (42.9) 

 
19 (63.3) 
11 (36.7) 

Age, years, mean (SD), min-max 19.7 (15.9), 5-44 20.2 (12.3), 7-58 
Clinical characteristics   
Respiratory allergic disease, No. (%) 

Rhinitis 
      Rhinitis + Asthma 

 
5 (71.4%) 
2 (28.6%) 

 
9 (30%) 
21 (70%) 

Severity of rhinitis1, No. (%) 
Mild Intermittent  
Mild Persistent  
Moderate-severe Intermittent  
Moderate-severe Persistent  

n=7 
0 
1 (14.3) 
0 
6 (85.7) 

n=30 
4 (13.3) 
3 (10) 
2 (6.7) 
21 (70) 

Severity of asthma2, No. (%) 
  Mild Persistent  
  Moderate Persistent  
  Severe Persistent  

n=2 
- 
2 (100) 
- 

n=21 
3 (10) 
17 (56.7) 
1 (3.3) 
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Table IV. Detailed evaluation of the 7 mite-monosensitised L. destructor allergic patients 

Patien
t code 

Gender 
 
 

Age 
(years) 

Rhinitis 
(severity) 

Asthma 
(severity
) 

ISAC Lep d 
2 (ISU-E) 

Food 
allergy 

6 female 5 Moderate/severe 
persistent 

Moderate 1,20 no 

10 male 6 Moderate/severe 
persistent 

Moderate 7,40 yes 

17 male 12 Mild persistent - ,80 yes 

27 male 13 Moderate/severe 
persistent 

- 4,20 no 

28 female 18 Moderate/severe 
persistent 

- 25,00 yes 

34 male 40 Moderate/severe 
persistent 

- 19,00 yes 

36 female 44 Moderate/severe 
persistent 

- ,40 no 

Patient 
code 

SS 
Mo
ld 

SS 
GrassPolen 

SS 
TreePol
en 

SS 
Pe
t 

CC 
Tropomyosin 

CC 
Polcalci
n 

CC 
LT
P 

CC 
Profili
n 

6 no no no no no no no no 
10 no no no ye

s 
no no no no 

17 no no no no no no yes no 
27 no no no no no no no no 
28 no yes no ye

s 
no no yes no 

34 yes yes no ye
s 

no no no yes 

36 no yes yes ye
s 

no no no yes 

All the 7 patients had a positive response for Lep d 2, without positive sIgE against other mites 
(Der p 1, Der p 2, Der f 1, Der f 2 and Blo t 5), assessed by microarray ImmunoCAP™ ISAC 
multiplex 
SS: species specific components; CC: cross-reactive components 
 

 

 

M
an

us
cr

ip
t a

cc
ep

te
d 

fo
r p

ub
lic

at
io

n




