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Conclusion and Summary

Exposure to HDM in the ACC induced AR symptomatology in HDM+ but not
HDM- participants.
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Study Results

The major cause of indoor perennial allergic disorders, particularly asthma, allergic .
rhinoconjunctivitis (AR), and atopic dermatitis, is allergy to house dust mites (HDM). Those Table 1: Distribution of HDM powder in ACC-I
conditions affect up to 25% of the US population. Treatment modalities have included intense efforts
to avoid mites, immunotherapy and others with mixed success, invoking the need for more rigorous

Introduction

Fig. 4: Responsiveness to HDM exposure in HDM+
participants during ACC-I and ACC-II

Table 2. Concentration of HDM antigens collected from
the mattress dust in the homes of the study participants

* There 1s a robust degree of responsiveness to HDM challenge, as nearly 50% of

Time Exposures I I
clinical studies 1. There are many barriers to the evaluation of existing or novel therapies for HDM 1 2 : 3 5 | Mean i P A HDM-+ participants exhibited an increase in TSS > 6 from baseline symptom levels
In the natural setting. Recent studies have demonstrated that exposure to aeroallergens in an Allergen 10’ 78.3 69.8 122.0 96.1 915 | 0.162 ACC-l PA_COC;; present before the start of each exposure.
Challenge Chamber (ACC) represents a sensitive, specific and reproducible methodology for 60’ 711 81.2 116.0 83.0 87.8 1 0.015 _ P=090 | P=033 :'_D_M't Ht.D M+ .
elicitation of AR symptomatology secondary to aeroallergens 2, 3. Most of these ACC studies, 120: 80.0 75.9 103.8 996 | 89.8 | 0.321 ’5. b=l;; 70.004. P=041 . Antigen par(r:zlfsn ” pazr:zlzp;n ” P-value* * There is a high degree of concordance in the symptomatology elicited between the
including ours, have focused on pollen exposures 4, 5. These studies highlight the utility of using 180 239 8317 072 o f | 104 DA% 201 T Lo Median (IQR) Median (IQR) two series of HDM exposures as well as during individual exposure, whereas the
ACCs as a physiologically relevant model to monitor individual responses. Highlighting this, a P%Z?Se 08.8'585 07.471'262 (1)?7952 (1)?412'3 924 I@lg . ™ ! | : Total HDM? 1.08 (0.85:2.66)  2.16 (1.16-2.71) 0.36 correlation between the extent of symptoms elicited in the ACCs and those in the
recent NIH workshop recognized the ACC as a potential tool for proving the efficacy of novel < s . . ' ° =] | Derp 1 0.00 (0.00-2.31)  0.39 (0.00-2.29) 0.64 natural settings were much lower.
products for allergen immunotherapy 6. However, there are only a few studies that have used ACC Shown are the mean Der pl levels (ng/M?) assayed by ELISA from 0l — +~ ~ +~ | L = L . Der f 1 0.00 (0.00-2.23)  0.00 (0.00-1.44) 0.53
for elicitation of symptoms following challenge with HDM 7, 8, partly due to the difficulty of the samples collected from 5 stations at the indicated time points post 1 2 3 4 1 2 3 4 Der 2 0.85(0.48-1.78)  1.22(0.78-1.98) 0.55  Clinical trials conducted in the ACC can mitigate confounding by variable exposure
delivery of HDM and the low reproducibility. exposure. Significance values are by ANOVA. Exposure Exposure Data are the median (inter quartile range) of the indicated house dust to HDM. Highlighting this, among HDM-+ participants, there was a negative
C D antigens [Log,, (ng/G)]; *P-values by Wilcoxon-Mann-Whitney test. #Total correlation between the total HDM antigen levels 1n the mattress dust collected from
Obj ectives Fig. 2: Study Design and TSS during four study phases 1.00 - ACCH AcCHl HDM antigen load was estimated as the cumulative antigen content of Der the homes of the participants and the TSS recorded in the study phases. This
A Rundin AcC Observation AccHl § 0-80- A_Tfss p1, Derfl, and Der 2 in log,, (ng/G), assayed by ELISA. suggested that patients with higher compared with lower symptomatology
The objectives of this study were to establish the conditions that would recapitulate AR S B | | T | e T T go.eo- ' = é% maintained a cleaner home environment.
symptomatology in HDM sensitive patients in our ACC (Biogenics Research Chamber) and to ® s = HDM+ (n=21) -+ HDM- (n=14) Eg':g: i i i l I 212
determine the extent of reproducibility of symptomatology elicited during and between repeated ~ i s 8 0.00- - . . « Our ACC - the Biogenics Research Chamber -- operated, technically and
exposures to HDM. 5o NW /W /W NHHHHHHHHHWHHHHHHHHHHHHHHHHHHNHHHHHHHW /’M /M /M ; 1 éxposjre ) 1 éxposugre ) Fig. 6: Correlations between the tot.a! HDM load col!ected mechanically, to deliver and disperse HDM allergen at levels to effectively cause
s _______ = from mattresses of the HDM+ participants and maximum symptomatology adequate to study effects of interventions and the underpinning
MethOdS e e S (A, B) Responsiveness (ATSS) was calculated as change TSS mechanisms of the allergic response.
e SLdlaiimlh from the baseline (pre exposure value) to the maximum A B
* Participants of both genders, 18 to 70 years were enrolled, and classified as HDM+ or HDM- ;g;: HHM Toss TSS during each exposure in ACC-T and ACC-IL. (C, D) o0, ACCA Observation ¢ ACCAl + The stimulation of significant asthma and the response to treatment suggests that
according to a positive versus negative response, respectively, to skin prick test (SPT) to D. 5 W /W ‘[WHHHHHWHhHHHHHHHHHHHHHHHHHHHHHHHHHHHHHW }w N /M Proportion of HDM+ participants that achieved the g T s 242 ' . r=048 S = 054 mild asthmatic participants can be safely studied in the chamber setting utilizing
Pteron}'ssinus 32 i mm) There were no differences between HDM+ and HDM- participants by £ indicated ATSS during each exposure. 5 '™ PEEEE PmE P HDM allergen.
age, gender and ethnicity. < August September October 31000
* The study comprised 4 consecutive phases (Figure 2A): (1) a run-in phase in the natural setting ’ p o § .
comprised 4 days prior to first of series of HDM challenges in the ACC (ACC-I); (ii) ACC-I (A) Study phases. (B, C) 21 HDM+ and 14 HDM- individuals completed 5 ° ' te ‘ clerences
: : : all four phases and depicted are the mean (SD) of the TSS (in B) and Total = . W e ‘ ¢
comprised exposure for 3 hours each on four consecutive days (exposures 1 to 4) to a milled, 0 o . :
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(in C). The minimum and maximum mean (with 95% confidence interval) maximum TSS

TSS observed in HDM+ individuals throughout the study are shown as
dashed lines with grey bands in panel B.

purified mite body powder of Dermatophagoides pteronyssinus; (111) Observation phase in the
natural setting of 38 days prior to ACC-II; and (1v) ACC-II comprised exposure to HDM using
identical conditions as those employed for ACC-I. Twenty-one HDM+ and 14 HDM-
participants completed all 4 study phases.

* Total symptom score (TSS, scale 0-28) were monitored at baseline and 30 minute intervals

Fig. 5: Correlations between the maximum TSS
recorded in each of the 4 study phases in 21

Data are from 19 HDM+ participants. Total HDM was
HDM+ participants

measured by an ELISA.
Fig. 3: High correlation between symptom scores recorded on

, ) , _ , : _ 3. Ellis AK, et al. Environmental exposure unit: a sensitive, specific, and reproducible
A C E p p p
during ACC-I and ACC-II. TSS was also recorded in the morning and evening during the run-in Visual Analog Scale (VAS) and by TSS I Ad R methodology for allergen challenge. Ann Allergy Asthma Immunol 2013; 111:323-8
i i i itchi i 1r=0.90 s qr=0.58 1r=0.45 L '
ang observation Plcliases-lNasal Symptoms C({mlzirloseﬁ.nasal cqngestlgn, zllasal 1;3111111& SlclleeZlIIg, _ A |r=>~=: 0.001" . * |r:>= 6.008. " - :3= boiz "+ VEI'SE RESPONSES 4. Jacobs RL, et al. Responses to ragweed pollen in a pollen challenge chamber versus
an rimny NOSeE an chlilaf symptl()m? SOHLPTISGE t1t04 Ing, tearing, and redness. Nasal and ocular A ACC-| ACC-] B 8 < b | - | 2T . There were no significant adverse responses other than seasonal exposure 1dentify allergic rhinoconjunctivitis endotypes. J Allergy Clin
. %Irrll)%r()nnelsszvnelreler: Cv(:frerz c(c))llllzcig?i efr(())m gastsae‘:ilo)rlsofor(vfgy nsqfl\llstrees) .at hourly intervals through a E ™ R < v’ - . -. - § | bronchospasm i 5 HDM+ participants. They developed 11 Immunol 2012; 130:122-7 e8. : :
lon fil fp JN | bv ELISA. and Al Y | & R E : 24{ Pp<0.0001 " 0w o ACC-I| Run-in Obs episodes of bronchospasm manifested by cough, chest 5. Jacobs RL, et al. Impact of Confounding Co-factors on Responses to Pollens During
nylon filter 1or measurement ol Ler pl by » and an Allergenco cassetie sampler 1or 2 : A 22, 2 ' ' - | | | | : - ’ Natural Season Versus Pollen Challenge Chamber Exposure J Allergy Clin Immunol
microscopic evaluation of mite particles. S 32.5- | 016 e < B D F tightness, and wheezing. Bronchospasm was confirmed by 2013 Dec 9. Epub ahead of o
5 1 8 o i3 ~":’” ’ E N7 = 0.46 T r=042 r=049 physical -examination and spirometry. Three participants 6 T’0 iZ(s: A stta}lm:: ?Allfgint and Inflammation Branch, Division of Aller
. o HDM- | Pl — = _ |p= . = L howed >15% improvement and 1 improved 7% in FEV1 after - 108 ' ’ gy > DIV Y
Fig. 1: Visualization of the HDM powder = 04— +—1 1 — [ e o = |P=0038 _ - P=0058 _ - - |[P=0024 -. SHOWE o 1Mp p 0 : : FUN T
co?lecte d in relationshio to amount Of HDM Tmel O 0939908395888 0 20 40 60 80 100 O« R e 7 = NP e treatment with albuterol by nebulizer and returned to the ACC [mmunology and Transplantation, NIAID/NIH. Environmental exposure units: clinical
Der pl antigen deliveredp '1‘* ; :'; ; ;‘ ; ; ; VAS (mm) QY| =~ L -7 2l C . for continued exposure without exacerbations trial design for validation. Bethesda: National Institute for Allergy and Infectious
Exposure = , ' . s . : e Diseases/National Institutes of Health; 2010. p. 1-12.
ol -Run-in | _- _Obs | _Obs * One in-chamber bronchospastic participant and 1 other 7 Horak F. ef al. Efficacy and safetv relative to nlacebo of an oral formulation of
0O 14 280 14 28 0 14 28 participant required treatment for asthma signs and symptoms - 10 >, CLdl. cacy Sdlcty TCEIAtlve 10 platebo o © OTmuation o
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Max TSS approximately 8 hours after the chamber exposure suggesting

The top, middle, and lower panels represent the
late phase responses.

microscopic pictures of the collected HDM powder in
the ACC after delivery of Der pl antigen quantified
as >100, >60-100, and <60 ng/M3 (Optics 100X).




