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Approaches to Allergen Standardization Related to Dust Mites

I. House dust extract prior to 1985 

II. Cultured dust mites; Voorhoorst ,Amsterdam ; Bencard, UK ; Hollister. 
Spokane, 
a. Isolated mite bodies
b. Whole culture
c. Mite Feces

III. To provide a method suitable for comparing batches of product to an 
established standard: FDA, EMA, or In House Reference Preparations (IHRP)

a. Skin testing: by end point titration 
b. In vitro methods of measuring potency of an extract.
c. Immunoassays for: Der p 1, Der f 1 (group 1)*, Der p 2, Der f 2 (group 2)*

 
IV. Several forms of Mass Spectroscopy.
        Cross Radio Immunoelectrophoresis (CRIE).
           Proteomics.
 



SOURCE MATERIALS FOR DIAGNOSIS OR TREATMENT OF 
PATIENTS WHO ARE ALLERGIC TO DUST MITES.

House dust was in use in the USA up to 1985 and it was estimated that it was 
being used as part of SCIT for several million patients.

House dust was abandoned once the major elements of the dust were available as 
extracts and there were assays to measure some of the relevant allergens in house 
dust

The first mite allergens were purified in 1980 (Der p 1) and 1989 (Der p 2). 
Der p 1 assays lead to the measurement of this mite allergen in bodies, eggs, and 
fecal pellets (Tovey et al, 1981 and 1982). 

Mite feces can be “purified” by sieving while mite bodies were/are enriched by 
using a light gradient or by sieving.  

Chapman and Platts-Mills, J Immunol 1980
Heyman et al, JACI 1989
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AIRBORNE ANTIGEN P1 COLLECTED WITH A CASCADE IMPACTOR* 

Impactor  
Stages 

Approximate Diameter  
of Particles Collected † 

     

  Bedrooms Studied During Domestic Activity‡ 

 Microns (μ) 5 6 14 4, 12, 13 Mean % 

1 <20-6 28 8.1 17.2 <0.3 88.8 

2 15-2 5.1 <0.3 1.84 <0.3 6.7 

3 5-1 1.48 <0.3 1.12 <0.3 1.8 

4 2.5-0.3 0.78 <0.3 1.04 <0.3 1.4 

Final  <0.5 <0.3 <0.3 1.48 <0.3 1.3 

 

>20-6

*Nanograms (ng) of P1 (Der p 1) collected on 
   stages or final filter
‡ Mean of values from 8 households collected
   over 40 mins
† In 3 houses no allergens were detected on 
    the Impactor or impact stages

A. Particles detected on stage 
one of the impactor in agar 

B. plus rabbit ab to mite 
allergen

B. EM of Fecal Particle



Primary cultures of D. pteronyssinus and D. farinae were dried and sieved, creating 
group1 rich, fecal pellet extracts and group 2 rich, whole body extracts, which are 
mixed to create a I:I:I:I, Der p 1; Der f 1; Der p 2; & Der f 2. This provides ~15 μg 
group I and ~15 μg group 2 allergens per tablet.

In house assays for Der p 1, Der f 1, and also Der p 2 and Der f 2 in the sieved 
fractions from each species.  Followed by CIE & CRIE which are used to 
identify a wide range of allergens in the extracts to compare batch samples to  
an in house reference preparation (IHRP).

C.I.E Crossed Immuno Electrophoresis
C.R.I.E. Crossed Radioimmunoelectrophoresis



SIEVING PROCESS TO OBTAIN TWO FRACTIONS 
FROM D. PTERONYSSIUS AND D. FARINAE CULTURES 

350

50

90

Sieving Size 
in Microns

Extract of Bodies

Extract of Faeces 

Discard

Discard

*Cultures are killed by freezing at -20°C and then dried to below 15% moisture content

Henmar H, Frisenette SM, Grosch K, Nielsen K, Smith G, Sønderkaer S, Larsen JN.  
Fractionation of source materials leads to a high reproducibility of the SQ house dust mite SLIT-
tablets.  Int Arch Allergy Immunol 2016; 169: 23-32.



Pediatric  Allergy Immunol. 2017;28:661–667

Two DBPC studies on adolescents over age 12 years  using sublingual tablets were 
carried out in North America and Japan & concluded that the tablets labelled 12 SQ 
were safe and effective.

In the published report of the trials, the allergen content of the tablets is described in 
detail.  Source Materials: Mixture of mite bodies and mite feces from both          
D.pteronyssinus and D. farinae designed to produce  tablets with 15 μg of group I 
allergens (Der p 1 & Der f 1 combined) as well as 15 μg of group 2 allergens (Der p 
2 & Der f 2 combined).  In addition, they state the tablets contained “the broadest 
possible spectrum of major and minor allergens from these mite species.”

This description implies that  ALK is using  ELISA assays to measure Group I and 
Group 2 allergens, and also mass spectroscopy or CRIE to identify the presence of 
other allergens.



2016; 71: 967-976

 Dosage of allergoid ranged from 6,660, AU eq/mL to 100,000 AU eq/mL in 4 doses.  Evaluated at 6 

months and 12 months: Dose range favored 20,000 or 50,000 for clinical response.

 Immune response measured as IgG and IgG4 specific for Der p 1, Der p 2 in cohorts treated with 6,000, 

20,000, 50,000, or 100,000 doses.  The specific IgG4 response to Der p 1 increased dramatically 

compared to minimal effect on sIgG4 to Der p 2.

 Previous studies suggested a dose of Der p 1 and Der p 2 of 15 μg and 13 μg.

          Funded by HAL, Allergy BV; Leiden



Allergy 2016 71:967-976.



Allergoids for Sub Cutaneous Immunotherapy
Two forms have been developed in the United States 
•Glutaraldehyde-modified [David Marsh]
•Polyethylene glycol [Roy Patterson]
o   Alum absorbed
o   Objective, efficacy and safety.  
•Major problem that it is difficult, if not impossible, to measure the allergen 
content of allergoids with immunoassays for allergens.
•Can mass spec measure allergens in allergoids?  In all probability, yes. 

Reference:  Spiric J., Schulenborg T,…Vieths S., Mahler V., and Reuter A. 
Quality control of allergen products with mass spectrometry part I: 
Positioning within the EU regulatory framework.  Allergy 2024;00:1-9



J ALLERGY CLIN IMMUNOL 2021; 147:1020-1030

Units given as IR, meaning index of reactivity, but no clear description of method.  

Allergen content 14- 17 μg Der p 1 and 53-68 μg Der p 2.

(Methods) Extract includes Der p 3-11, 14, 15, 18, 20, 21, 23, 36.  
Presumably identified by MS

Study of 1,476 subjects with allergic rhinitis of whom 555 had concomitant asthma.

Response to treatment with allergen tablet or placebo, analyzed over 12 months.  

IR= Index of Reactivity Funded by Stallergens Greer France



et al





TOLERANCE TO CAT AND OTHER INHALANT 
ALLERGENS INDUCED BY HIGH EXPOSURE

There is abundant evidence that children who live in a house with a cat can become 
clinically and immunologically tolerant to cat allergens.

In most studies on population-based cohorts the subjects with the highest exposure to 
mite allergens have the highest prevalence of sensitization and asthma.

However, occasional reports from areas with high exposure to mite allergens have 
found lower levels of sensitization among children with the higher levels of exposure.  
The best example of this comes from Sydney Australia.1 The most likely explanation 
of the effect is the production of high quantities of sIgG4 to Der p 1. 2

1 Nonlinear relationship of mite allergen exposure to mite sensitization and asthma in 
a birth cohort.Tovey et al. J Allergy Clin Immunol 2008; 122:114-8
2 High risk of asthma among early teens is associated with quantitative differences in 
mite and cat allergen specific IgE and IgG4. Platts-Mills, Keshavarz B,
Wilson, et al. eBiomedicine Lancet Science 2025; 112; 1-15



J Allergy Clin Immunol 2008;122:114-8

[Sidney, Australia]

The prevalence of the 5 clinical outcomes at age 5 years of age is shown for each quintile of 
time-weighted average mite allergen concentration over the period of birth to 5 years.  The 
quintiles are: (i) 0 to 3.48, (ii) 3.48 to 7.78, (iii) 7.78 to 13.51, (iv) 13.51 to 23.40, & > 23.40 μg 
of Der p 1/g of dust.  The bars show the 95% Cls.



                                          Available values for exposure to Cat and mite allergens.      
Fel d 4 and Der p 23  results from Indoor Biotechnologies



Dust Mite  and Mite component 
specific IgE: in 13 year olds from 
the VIVA cohort.
Data from all 84 subjects with 
asthma and 199 subjects 
without current asthma.
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Platts-Mills, Kesharvarz, Wilson et al.
EbioMedicine, Lancet Science: Feb ‘25 



Specific IgG4 to Cat and cat 
components  in sera from 84
subjects with asthma and 
199 controls from the Viva
Birth cohort at age 13.
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p=0.002 p=0.017 p=0.164

p=0.544

Platts-Mills, Kesharvarz, Wilson et al 
 E’Biomedicine: Lancet Science. Feb ‘25



Exposure and Immune Response to Cat Allergen 
in 226  Middle School Children

Exposure to Cat (mcg Fel d 1/g)
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Platts-Mills et al., Lancet  2001;357:752



Chi square P<0.01

IgG4 and IgE antibodies to cat extract in sera from 135 subjects in the Viva 
Cohort age 13 living in a house with a cat & analysed according to current 
asthma (n=30) and moderate severe asthma (MSA) (n=17).



Ratios of IgG4: IgE antibodies to Cat Dander, Fel d 1 and Fel d 4 in ng/ml
among individuals with a cat at home or not;  and with or without asthma.

eBioMedicine- LANCET discovery Science. Feb 2025



Intra- and Inter- Molecular Epitope 
Spreading

There is extensive evidence that clinically relevant IgE responses include 
IgE to multiple epitopes on “major” allergens: involving  Intra-molecular 
epitope spreading: certainly true for Fel d 1 and Der p 1.
Epitope spreading from one protein to others from the same source may 
be equally important; that is Inter-molecular epitope spreading
What we appear to be looking at here is a major difference in inter-
molecular epitope spreading between IgE and IgG4  antibodies to cat or 
mite components.

Hypothesis: The low or absent IgG4 response to some protein allergens 
(eg. Der p 2, Der p 23, and Fel d 4) could be the reason why some of 
these allergens have a greater role on symptoms including asthma.



SUMMARY

 The ability to separate fractions of dust mite cultures has been available for 
many years.  Over the last 20 years there has been a progressive move to 
defined extracts, particularly in the production of tablets used for oral or 
sublingual treatment.

 Assays from Group I and Group II mite allergens have been 
possible/available for at least 30 years.  However, there is no simple basis 
for defining a ratio apart from 1:1 because the relative importance of these 
or other mite allergens can change with different levels of exposure.  

 By selecting or sieving different sources of mites it is possible to enrich 
whole bodies or feces and to create extracts with defined quantities of 
Group I and Group II allergens.  It is be difficult to extend this to other 
allergens because their quantities in extracts or the environment are lower.



CONCLUSIONS RE THE PROCESS FOR 
STANDARDIZING MITE ALLERGEN EXTRACTS

I. Skin tests are essential to be sure that the product is clinically active, 
but no form of skin testing can define the strength of an extract 
because it depends on the choice of subjects tested.

II. Assays for Group I and Group II mite allergens to assess the 
consistency of products should be used to relate batches to local, 
national, of international standards: Der p 1 and Der p 2, but 

  also Fel d 1, Bla g 2 & Bla g 5.

I. Assessment of the quality of extracts by either CRIE or Mass Spec 
should be encouraged to evaluate the diversity of allergens: with a 
focus on standardization of the Mass Spec techniques used. 
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