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MITES AND ALLERGY: HISTORICAL PERSPECTIVE
e e [ ow

Kern 1921 The importance of house dust in allergic manifestations

Cooke 1922 The existence of allergens of unknown origin and nature in house
dust. Extracts were prepared for desensitization studies

Storm Van 1924  Associated the dust allergy phenomenon with certain climatic
Leeuwen circumstances

Oshima 1964 Presence in house dust of mites of the genus Dermatophagoides
farinae

Voorhorst and 1964 Showed that house dust contains mite species with a high
Spieksma allergenic power, which could be responsible for the allergenicity
of house dust

Fain |ldentified the mite D. pteronyssinus as the main allergen source
responsible for numerous respiratory allergies induced by the
inhalation of house dust




EPIDEMIOLOGY

(%)

Bull WHO 1988 Asthma 45-85

Chew 1999  Rhinitis/asthma D. pteronyssinus 93.4
(Singapore) D. farinae 92.3
B. tropicalis 96.2

Leung 2002 Asthma HDM >85
(Hong Kong)

Sanchez- 2003  Rhinifis/asthma D. pteronyssinus 97.2
Borges B. tropicalis 21.6
(Venezuelq)

Davey 2005 Asthma D. pteronyssinus OR 1.21 (0.98-1.51)
(Ethiopia)

Bousquet 2007 General population in D. pteronyssinus
(Europe) Europe




Results of skin tests with eight mite allergens in 157 patients with allergic rhinitis or rhinosinusitis
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Sdnchez-Borges M et al. Allergol Inmunopathol (Madr). 2014;42(2):120-126




Distribution of Der p 1 and Der f 1 allergens in Europe

fDerp
[ Derf1

o <20%

[] 20-50%

50-80%

Low winter temperatures reduced Der p
1 rather than Der f 1. Important risk
factors for high allergen levels

included an older mattress, a lower
floor level of the bedroom,

limited ventilation of the bedroom, and
dampness for Der p 1 but not for Der f1.
Mite allergen exposure may be reduced
by replacing the mattress regularly and
increasing ventilation of the bedroom,
particularly in winter.

Zock J et al. J Allergy Clin Immunol 2006;118:682-90




Allergic airvway diseases in a tropical urban environment
are driven by dominant mono-specific sensitization against
house dust mites Singapore
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Specific IgE levels of the 12 common allergens

Indoor atergens Quitdoor allergens
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Andiappan AK et al. Allergy 2014; 69: 501-509



Percentages of positive skin prick test results according to socioeconomic level
(1, 1, 1, 1V, or V). *P 0.05 vs I and Il. TP 0.05 vs Ill.
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Sdnchez-Borges M et al. Ann Allergy Asthma Immunol. 2003;90:664— 668.



Levels and distribution of Der p 1 and Der f 1 in Pavia, Italy
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Der p 1 (Ug/g) (median, 15t-3r 0.34 (0.17-0.65) 0.15(0.11-0.21)
guartile)

Der p 1 (lg/m2) (median, 15t-3™ 0.02 (0.014-0.06) 0.006 (0.003-0.009)
quartile)

Der f 1 (lg/g) (median, 1st-3rd 7.76 (5.5-13.75) 0.83 (0.33-1.94)
guartile

Der f 1 (Lg/m2) (median, 1st-3rd 0.73(0.32-1.11) 0.03 (0.01-0.09)
quartile)

Homes (n,%) with Der p 1 >2g/g 5(11.4) 0 (0)
>10 pg/g 0(0) 0(0)

Homes (n,%) with Der f 1 >2ug/g 3.8 (86.4) 10 (22.7)
> 10 ug/g 17 (38.6) 0 (0)

Moscato G et al. Allergy 2000: 55:
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MITE SPECIES IN TROPICAL AND TEMPLATE REGIONS

TEMPLATE

Domestic

D. pteronyssinus
D. farinae

D. microceras
E.maynei

Hirstia domicola

Storage

Blomia spp.
Acarus spp.
Tyrophagus spp.
Suidasia spp.
Glycyphagus spp.
Lepidoglyphus spp.

Chortoglyphus arcuatus

Cheyletus spp.

Ferndndez-Caldas E, Lockey R. ACI News 1995; 7: 39-42
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TROPICAL

Domestic

D. pteronyssinus
D. farinae
D. neotropicalis
E. maynei
Hirstia domicola
D. siboney
Pyroglyphus africanus
Storage

Blomia tropicalis
Acarus spp.

Tyrophagus spp.
Suidasia spp.
Glycyphagus spp.
Lepidoglyphus spp.
Chortoglyphus arcuatus
Cheyletus spp.

Tropilichus aframericanus




ALLERGENS FROM Dermatophagoides SPECIES

lable 1 Dermatophagoides spp.

Immunodominant Mid-tier Minor Unknown
Cysteine protease Alpha amylase 3 | Trypsin Large lipid transfer protein
ML domain protein 5 | Unknown caoiled coil bundie Chymotrypsin 22 | ML domain protein
Peritrophin homologue 7 | LPS binding protein homologue Clutathione-S-iransferase L | Cytechrome ¢ reductase binding protein
Group 5 homologue Collagen serine protease Irigsephosphate ispmerase
[ropomyosin 26 | Myosin alkali light chain
Paramyosin 27 | Semin.

Fatty acid binding 28 | Heat shock protein
Celsali kbl
Unknown EF hand protein 30 | Ferritin
Pyrophosphatase

Alpha tubulin

Motes

(1) Group 12 and 19 allergens have not been found for Dermatophagoides spp.
(2] No quantitative assessments of IgE binding have been reported for the
Unknown groups due to the tests used or the nature of the allergen preparations.




Evolution of IgE responses to 12 D pteronyssinus molecules from birth to age 20 years
Posa D et al. JACI 2017;139:541-9.
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Age (years) O 1 & 3 -4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Examined (n) 141 117 104 NA 138 116 160 NA NA 154 NA NA 102 NA NA NA NA NA NA 139

Clinical implications: Parental hay fever, higher mite allergen exposure in infancy, and early IgE sensitization predict a broader IgE
response to D pteronyssinus molecules, which in turn predicts current Mite AR and current and future asthma.



Clinically relevant mite allergens (Cross-reactivity in orange)

Blomia tropicalis Dermatophagoides pteronyssinus




Clinically relevant cross-reactivity of mite allergens

(Species-specific components in green)
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Cross-reactivity between allergenic tropomyosins




CRUSTED (Norwegian) SCABIES

Sarcoptes scabiei var humanus

Sdnchez-Borges M et al, 2017 (submitted)




RELEVANCE OF SCABIES TO ALLERGY DIAGNOSIS

* S. SCABIEI MITE PRODUCES A NUMBER OF ALLERGENS
HOMOLOGOUS OF HDM ALLERGENS, AMONG THEM: GROUP 1 1
PARAMYOSIN), GROUP 14 (APOLIPOPROTEIN), GROUP 8
GLUTATHIONE S-TRANSFERASE), GROUP 3 (SERINE PROTEASE),
AND GROUP | (CYSTEINE PROTEASE)

e POSITIVE IMMEDIATE-TYPE SKIN TESTS PERFORMED WITH HDM
ALLERGEN EXTRACTS ARE OBSERVED IN PATIENTS WITH PAST OR
CURRENT SCABIES INFESTATION, WHICH MAY BE DUE TO CROSS-
REACTIVE ANTIBODIES TO DER P 4 AND DER P 20

e SCABIES REPRESENTS A MAJOR CONFOUNDER IN THE DIAGNOSIS
OF HDM SENSITIZATION BECAUSE SCABIES-INFESTED OR EXPOSED
SUBJECTS HAVE HIGH-TITRE IGE BINDING TO DER P 4 (AMYLASE)
AND DER P 20 (ARGININE KINASE) WITH THE ANTI-DER P 4
PERSISTING IN PREVIOUSLY EXPOSED SUBJECTS.



CLINICAL APPLICATIONS OF PURIFIED MITE ALLERGENS AND ASSAYS

 Improved allergen standardization and formulation.

« Development of formulations of purified allergens for molecular diagnostics with
useful discrimination and quantitation of IgE antibody levels and to enable the
measurement of allergen-specific IgG antibodies as potential prognostic markers for

diagnosis.

e Environmental exposure assessments to improve patient education about mite
allergen exposure and asthma. To develop objective assessments of allergen control
procedures, methods and devices. To understand the aerodynamics and distribution of

mite allergens.

e Improve the formulation, reproducibility and potency of mite allergen
Immunotherapeutics and to develop new strategies for immunotherapy and true
prophylactic vaccines.



Component-Based Allergen-Microarray: Der p 2 and Der f 2 Dust Mite
Sensitization Is More Common in Patients With Severe Asthma

Characteristics Groups According to Asthma Severity Total P Value®
Intermittent Mild to Moderate Severe Population
(n=39) (n=42) (n=45) (n=126)
Mean age, y 347 37.5 479 404 <.0001
Range 18-66 18-68 21-74 18-74
SD 12.8 12.6 15.7 149
Sex, No. (%)
Men 18 (46.2) 14 (33.3) 20 (44.4) 52(41.3) 436
Women 21(53.8) 28 (66.7) 25 (56.6) 74 (58.7)
FEV,, % (range) 98.8 (75-128) 82.85(57-111)  70.69 (28-124)
Missing values, No. 27 22 19
Rhinitis, No. (%) 35(89.7) 36 (85.7) 26 (57.8) 97 (77.0) 0006
Conjunctivitis, No. (%) 33 (84.6) 24 (57.1) 8(17.8) 65 (51.6) <.0001
Treatment, No. (%)
Inhaled corticosteroid 10 (25.6) 42 (100.0) 45 (100.0) 97 (77.0)
fa-agomist (long-acting) 18 (46.2) 30(71.4) 42 (93.3) 90 (71.4)
Results
Skin prick test sensitization, No. (%)
Dust mite allergen 19 (48.7) 23(54.8) 29 (65.9) 71 (56.8) 273
Birch pollen 21(539) 17 (40.5) 7(15.9) 45 (36.0) 001
ImmunoCAP ISAC, No. (%)
Dust mite allergen 17 (43.6) 17 (40.5) 29 (64 .4) 63 (50.0) 052
Birch pollen 25 (64.1) 17 (40.5) 13 (28.9) 55(43.7) 005
Sensitization to Derp 2, No. (%)
(ImmunoCAP ISAC) 14 (35.9) 14 (33.3) 26 (57.8) 54 (42.9) 040
Sensitization to Der 2, No. (%)
(ImmunoCAP ISAC) 14 (35.9) 14 (33.3) 28 (62.2) 54 (44.4) 011

Sylvestre L et al. J Investig Allergol Clin Immunol. 2016;26(2):141-3



Allergen proteases

Cytokine production

Epithelial cells | Disruption of tight
junction

| Mast cells

Adhesion

Neurons

peptide | ) | Lymphocytes mm{'-zn

m{e ASE
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Alnr.ray smooth muscle cells

Endothelial cells

Reed CE, Kita H. The role of protease activation of inflammation in allergic respiratory diseases. ] Allergy
Clin Immunol. 2004 Nov;114(5):997-1008.




DUST MITE SENSITIZATION AND ASTHMA

QCELEDON ET AL REPORTED THAT INCREASED HDM EXPOSURE (210 MG/G) IN EARLY LIFE
WAS ASSOCIATED WITH INCREASED RISK FOR ASTHMA AT 7 YEARS OLD (OR 3.0). OTHER
STUDIES DID NOT FIND AN ASSOCIATION BETWEEN EXPOSURE IN INFANCY AND ASTHMA AT

3, 6—7 OR 8 YEARS OF AGE

L THE EFFECTS OF HDM ON ASTHMA EXACERBATIONS AND WHETHER INTERVENTIONS AIMED
AT EXPOSURE REDUCTION CAN SIGNIFICANTLY IMPROVE SYMPTOMS ARE ALSO
CONTROVERSIAL

(JONE RECENT STUDY LOOKED AT DIFFERENT LEVELS OF EXPOSURE TO DUST MITES IN DIFFERENT
LOCATIONS TO IDENTIFY THE MAJOR SOURCES AND SETTINGS OF EXPOSURE. THE HIGHEST

AVERAGE EXPOSURE (1117 PG/M3, 95% ClI: 289-4314) OCCURRED ON PUBLIC
TRANSPORT AND THE LOWEST OVERNIGHT IN BED (45 PG/M3, 95% CI: 17-117), WHICH

CONTRIBUTED ONLY 92.8% (95% |: 4.4%-15.1%) OF TOTAL DAILY EXPOSURE



DUST MITE SENSITIZATION AND RHINITIS/RHINOSINUSITIS

UHDM INDUCED ALLERGIC RHINITIS TYPICALLY IS PERENNIAL WITH SEASONAL
EXACERBATIONS

LTHE DIAGNOSIS IS LIKELY IF ALL OF THE FOLLOWING SIGNS ARE PRESENT; THE
DIAGNOSIS IS POSSIBLE IF ANY OF THESE SIGNS IS ABSENT:

* SYMPTOMS ARE PERENNIAL WITH SEASONAL EXACERBATIONS (SPRING, FALL)
* SYMPTOMS IMPROVE IN ALTITUDE (>1500 M)

*IT IS AGGRAVATED BY CONTACT WITH HOUSEHOLD DUST AND DOMESTIC/INDOORS
ACTIVITIES

* SKIN PRICK TEST TO HOUSE DUST MITES EXTRACT IS POSITIVE
L CONSIDER COMORBIDITIES, ESPECIALLY ASTHMA AND ALLERGIC CONJUNCTIVITIS



DUST MITE SENSITIZATION AND ATOPIC DERMATITIS

A THE ROLE OF SENSITIZATION TO INHALANT ALLERGENS IN ATOPIC DERMATITIS IS
UNCERTAIN. TOTAL SERUM IGE LEVELS ARE ELEVATED BUT SEEM TO BE MORE ELEVATED
IN AD PATIENTS WITH FILAGGRIN MUTATIONS

1- THE RATE OF IGE-MEDIATED SENSITIZATION TO FOODS AND INHALANT ALLERGENS IS
HIGH.

2- MOST AD PATIENTS HAVE ELEVATED LEVELS OF SERUM IGE ANTIBODIES SPECIFIC TO
HDM ALLERGENS; BIOPSY SPECIMENS OF AD LESIONAL SKIN HAVE BEEN SHOWN TO BE
INFILTRATED WITH T LYMPHOCYTES THAT RECOGNIZE DER P

3- GROUP 1 MITE ALLERGENS MAY FACILITATE ITS ENTRY INTO THE SKIN BY
ENZYMATICALLY BREAKING DOWN THE EPIDERMAL BARRIER. MITE ALLERGENS CAN
ACTIVATE KERATINOCYTES AND INDUCE THEM TO PRODUCE AND SECRETE PRO-
INFLAMMATORY CYTOKINES.

4- ALLERGENS MAY SENSITIZE INFANTS WITH AD VIA THE SKIN. THE PROLIFERATION OF
LYMPHOCYTES STIMULATED WITH HDM ALLERGENS SHOWS SIGNIFICANTLY HIGHER
RESPONSES IN AD INFANTS THAN IN CONTROLS



DUST MITE SENSITIZATION AND ATOPIC DERMATITIS

5- RESPIRATORY ALLERGIC DISEASES DUETO  INHALANT
ALLERGENS ARE FREQUENT AMONG AD PATIENTS
6- PATIENTS WITH AD SHOWED A HIGHER PREVALENCE OF
MITES ON THEIR SKIN THAN DID HEALTHY INDIVIDUALS
7- HDM AVOIDANCE MEASURES MAY REDUCE THE ECZEMA
8- EPICUTANEOUS APPLICATION OF HDM (ALLERGEN
PATCH TEST, APT) INDUCES AD IN NONLESIONAL  SKIN
OF 50% OF AD PATIENTS
?- TSLP PLAYS AN IMPORTANT ROLE IN THE PATHOGENESIS OF
AD



MITES AND ANAPHYLAXIS

d Heavy mite exposure in the environment can induce allergic systemic
reactions.

d More recently, the induction of anaphylaxis through ingestion of mite-
contaminated foods has been described.

d Pancake anaphylaxis, also called oral mite anaphylaxis (OMA), is a relatively
new syndrome characterized by severe allergic symptoms occurring
iImmediately after eating foods, especially containing flours, contaminated
with mites.

MITES !

+ Erben AM et al. 1 Allergy Clin immunol 1993; 92: 846-9
v Spiegel WA et al. Ann Allergy 1994; 72: 56




ORAL MITE ANAPHYLAXIS: DEMOGRAPHICS

Number of cases

Age range

Gender: Female/Male
Location

Foods

NSAID hypersensitivity

171

6-71 years

99/72

Spain 59

Venezuela 47

Japan 40

USA 7

Brazil 2

Singapore 2

Belgium 2

Taiwan 1

Panama 10

Thailand 1

Pancakes, beignets, pizza dough, sponge cake,
cupcakes, okonomi-yaki, tako-yaki, tempura, polenta,
scones, grits, steak and chicken parmigiana, chorizo,
cured ham

75/170 (44.1 %)

Sanchez-Borges M, Fernandez-Caldas E. Curr Opin Allergy Immunol 2015, Sanchez-Borges M et al. J Allergy Clin Immunol 2013; 131: 31-5. . Sanchez-Borges M et al.
Cutis 1997; 59: 311-14







Allergologia «
immunopathologia

Oral Mite Anaphylaxis Mimicking Acu
Asthma

Maria Eugenia Garcia, Mario Sanchez-Borges, Arnaldo
Capriles-Hulett, Enrique Fernandez-Caldas

Allergol Immunopathol 2016, in press




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

» A recent review article by Calderon et al states that
“sensitization can be both systemic and localized. Inhalation
of HDM aeroallergens can elicit eczematous lesions”.

» Deposition of an allergen in one organ (the respiratory tract)
causes symptom flare-ups in another organ.

» Local allergen-dependent mechanisms can theoretically
cause concomitant reactions elsewhere in the body, with the
most severe form being a systemic anaphylactic reaction.

» Our case report highlights the possibility of induction of
bronchial obstruction through the exposure to mite allergens
via the Gl tract

Calderon MA et al. J Allergy Clin Immunol 2015; 136: 38-48



ALLERGEN IMMUNOTHERAPY FOR ASTHMA

I RN O THERAPY

Subcutaneocus Immunotherapy (All
allergens) 1

H =tudies

SCIT 727 f Placebo 557

= =T73%

Subcutaneocus Immunotherapy (Mites) 1
12 studies

SLIT 247 / Placebo 161

= =7T7%

Sublingual Imimunotherapy (All allergens) 2
9 studies

SLIT 150 / Placsbo 153

I = 64%

Sublingual Imimunotherapy (Mites) 2
4 =tudies

SLIT 55/ Placebo 53

= =T9%

-149

Fawvours AT

Fawvours placelo

Calderon MA et al. J Allergy Clim Immuncd In Practice 2015; 3: 843-55.
' Abram=on MJ et al. Cochrane Database Syst Rewv. 2010 Aug 4; (&) CODD1186.

2 Calamita £ et al. Allengy 20068; §1: 1182-T2.




ALLERGEN IMMUNOTHERAPY FOR RHINITIS

I RN O THERAP™Y

Subcutaneous Immunotherapy (Al
allergens) 1

B studies

SCIT 187 F Placebo 189

IZ = B6%

Subcutanecus Imimunoctherapy (Mites) 1
T studies

SLIT 173 § Placebao 175

= = 83%

Sublingual Immunotherapy (All allergens) 2
449 studies

SLIT 2333 ! Placsbo 2256

IF=81%

Sublingual Immmunotherapy (Mites) 2
9 studies

SLIT 232 § Placebo 232

= = 93%

Fawvours AIT Favours placslso

Calderon MA et al. J Allergy Clim Immunod In Practice 2015; 3: 843-56.
"Calderon MA et al. Cochrane Database of Systematic Reviews 21013, Mo COOO0T163 [in press]
% Radulovic S et al. Cochrane Databass Syst Rew. 2010 Dec (1220002803,
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IMMUNOTHERAPY FOR MITE ALLERGY

SLIT induces effects from 14 weeks onward

Decrease of symptom and medication scores

Decrease combined RC score

Improvement of QoL

Reduction of corticosteroid use and asthma exacerbations

Sustained benefits for up to 7 years

SLIT and SCIT are equipotent

Choice according to local availability and patient preference

Marogna M et al. J Allergy clin Immunol 2010; 126: 969-75

Mosbech H et al. J Allergy Clin Immunol 2014; 134: 568-75

Durham SR and Penagos M. J Allergy Clin Immunol 2016; 137: 339-44
Canonica GW et al. Expert Rev Clin Immunol. 2016; 12: 805-15







