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Medication requirements and house dust mite
exposure in mite-sensitive asthmatics
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Although most asthmatic patients have positive
skin tests 10 house dust mites (11DM) in child-
hood and early adulthood (12), o causal 1o
tionship between HDM and astlu

is difficult

1o establish for two r The firstis that a

ons
tenth (o a thivd of the general population exhib-
ity positive skin tests 0 HDM  without ever
developing allergic symptoms or asthma (1,
). The second s that identification of HDM-

induced symptoms from a questionnaire is diffi-

cult (8). Nevertheless, to decide whether envi-

asures should be iy ©
control mite infestation, a better understanding
DM
Previous reports suggest that alevel

of the role of exposure in disease i

necessar

of antigen P1equivalent (Ag P1 k), sum of
Der pland Der f1, higher than 10pg/g house
dust enhances the risk of allergic reactions in

Further
at
al
< patients. The amount of

mit

ol

itive patients (10, 11,
work s needed o quantify the e

12).
levels

which the major mite aller
I

ment required in sensitized

s trigger clinic

ymptoms in
u

sthimatics may
effeets of

be a reliable indicator of (he clinic

mite exposure. To explore this possibility, we

studied the relationship between the ment

needed 1o control symptoms in- mite allergic
HDM-alle
Eq) in their matresses.,

asthmatics and the

MIETHODS

The study comprised 49 outpatients who came

(0 our allergy clinic in Marseille, France, from
October 1987 1o April 1988. Marscille i
on the French Mediterranean coq

located

t where the




MEDICATION REQUIREMENTS AND HOUSIE DUS

mean relative humidity between 1985 and 1989
was 79.0£8.3%. There were 28 males and 21
females with a mean age (£SD) of 28.7+14.9
years. In all patients asthma had been diag-
nosed by the subject’s personal physician and

confirmed by spirometry showing at le.
ruction (Vi
ngland) cither spontane-
(200 pg sal-
ve skin prick

reversal of

bronchial obs
Lid, Birmingham,
ously or after inhaled beta-agoni
butamol). Al patients bad pos
test o Dermatophagoides pleronyssinus. S

kin prick

tests were performed with the same bateh of a

standardized extract that gives a mean wheal

diameter of 6 mm in an allergic population (100
P

reactivity units extract,  Stallergenes,  Paris,

France), A test was considered positive if within
15 min it induced a wheal greater than half the

control test and larger

diameter of the positive
itive control

than the negative control test. Pe
tests were done with codeine phosphate 9%
which provides a mean wheal diameter equal o
6 mm. Negatve control was obtained with
saline solution. Responses o other allergenic
extracts (cat dander, dog dander,
pa

and

ictey

pollens) were also recorded. Patients

with a positive skin test o cat or dog dander

cluded if they had cither pet at home.
We also excluded pat

nts who exhibited symp-

toms of upper or lower respiratory infections in

the previous month.

The study protocol consisted of a standard-
ized questionnaive and a sampling of house dust
from the mattress. In the questionnaire, the
patient was asked to cvaluate the number ol

ftslhm;llu‘ episodes and the treatment required
in the last 3 months. The score was 0 il the

patient had no attacks during the 3 months, 1 il

he had less than one attack/month, 2 if he had
less than onc attack/week and more than one/
month and 3 il he had more than one attack/
week. Treatment was classified into 3 catego-

IR “no treatment”, “inhalation of a be-

ta-agonist spray as needed” and “long-term

daily treaiment” using any one or combination
ol the following: bronchodilators, local cortico-

steroids, cromoglycate sprays, ketotil
costeroid

n or cort

tablets. House  dust

amples were

obtained by a standardized (2 min/m” of surface

arca) vacuum cleaning of the whole upper sur-
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face of the matiress. Samples containing
arded. All
unples were sieved through a 0.3 mm mesh

than 100 mg of house dust were disce

sereen o obtain fine dust and stored in scaled
paper bags at 4°C until processing by a slightly
the twossite BLISA tech-
nique deseribed by Luczynska et al. (7).
Microtiter plates coated with Der pl- and Der

modified version of

{I-specific monoclonal antibodies were incubated
with house dust extracts and bound antigen wa:

detected with asecond biotinylated monoclonal

antibody recognizing another cpitope common to
Der pl and Der (1. The monoclonal antibodies
were provided by MD Chapman and TAL Platts-
Mills (Charlottesville, VA, USA). Their produc-
tion and characterization have been previously
described (9, 11). Afier addition of an enzyme-
 plus

substrate system (streptavidine peroxydas
ortho-phenyl-diamine), the concentration of Der
pland Der 11 was obtained by comparison of the
optical density read at 492 mn on samples and &
standard curve, The results were expressed in
terms o micrograms (pg) of antigen P1 cqui-
valent (Ag P1 Eq), defined as the sum of major
allergens Der pl and Der 11, per
dust (g house dust). Evaluation of severity on the

am ol house

of treatment and incidence ol asthma at-

tacks was done before analysis of house dust

results were

ELISA
decimal
normalize  di:

Tor statistical analy

into (hel logarithm

transformed
ribu-

counterparts in order o
tion. Mean values and their standard  devia-
fion were computed from these transformed
mean  values was

ance and compari-

values.  Comparison  of

achicved by analysis of va
son of groups by the Newman-Keuls proce-
dure (6). Tor the sake of clarity, mean Ag P1
I values provided in Results are goometric
means of logarithmic  values

means, i
retransformed into standard values.

RESULTS

Ag PI £y in mattiesses and occurrenc

of asthma attacks

In the 12 patients reporting no attack in the last

months (score 0), the geometric mean of Ag
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P1 g was 1.4 ug/g, i less than 2 pglg house
jonal asthma

dust. In 15 patients reporting occa
ore 1), the mean level was 9 pg/g. In

attacks (s
the 22 patien

reporting more than one attack
per month (scor
P1 Eq was high, over 10 pg/g house dust. The

difference in mean Ag Pl Eq level between
score 0 and score | and between score 1 and
score 2 was significant (< 0.01). No signili-

cant difference was found betwe 2 and

score 3 (Table 1). The scason during which the

score

dust mite samples were obtained was compar-
able in the four subgroups.

Ag P1 Eq in maltresses and treatment. scores

As shown in Fig. 1 there were large individual
differences in cach subgroup. However, in 11 of
the 12 patients who used no treaument,  the
concentration of Ag P1 Lq was < 10 pg/g. In
ght of these patients, Ag P Tiq valuc
<2 pglg. In 18 of the 22 patients requiring
long-term daily treatment, the concentrations of

were

PI g were > 10 pg/g. Only two of these

paticnts had values < 2 ug/g. Wide variation in

Ag P1 Iiq concentrations were observed in the

15 patients who occasionally used a beta,-ago-

nist spray. As shown in ‘Table 2, the geometric

statistically

means of P Eq concentration were

different among all three groups. Mean values
were <2 pg/y in the “no treatment” group,
between 2 and 10 pg/g in “occasional beta,”
group and > 10 pglg in the “long-tcrm treat-
ment” group

“able |

Rela o PE g level (sumof

wship between symploms o
Dor pland Der 1) in wnatiresses

i (ugfe house dust)

Symptom score tric meany (99 %

confideuce inerval)

O (n v 12) 1.4 (0.50-3.39)

1 (0w 15) 9.06 (4.06-20.4)

200w 12) 1409 (5.9-53.11)
NS

3= 10y 15,49 (4.3-45.6)

(P 0015 7P = 0.001)

s 2 and 3), the mean level off

AgPIEqpg/g)

100 . -
-
.
10 . @ =
- . -
: .
—» .
! .
. . .
o1 Notrealmeni Betn2-agonist Long-term
Wareired  thetiment

€. Distriburion of fndividual Ag 11 Eq levels (defined as

the sun of wajor allergens Der pl and Der 1) in house dust

Each

from mattresses according to the treaiment required
patient it vepresented by a single dot. The horizontad bars

sepresent the mean Jevel computed in cach group.

DISCUSSION

Up to now the clinical consequences of mite
allergens in sensitized asthmatics have been as-

sessed by studying the relatonship  between
houschold Ag P( and

Tradi

Spiratory  symptoms.

onally, mite-allergen levels in house dust
have been determined by counting mite bodies
under light microscopy. Voorhorst et al. (15),
who performed numerous mite counts in Hol-
$ of > 500 mites/y (o be
ssociated with a high visk of developing allergic
symptoms. In 1983, Korsgaard (4) showed that

land, considered coun

Relationship hetween treatment score and PLEg level (sum
of Der pl and Der 1) in martesses

Ag PL B (s house dust)
Geometric i

Treatment for asthma

confidence interval)

No treatment (0 12) 154 (0.59-5.05)
Bagonist spriy
when vequired (= 15)

5.7 (2.35-12.27)

Long-tern treatment (= 22) 178 (10.38-30.48)

(TP=001; P = 0.001)
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mite counts in the homes (mattress surfaces and
floors in bedrooms and living room) of 25 pa-
tients with newly-diagnosed house dust mite
asthma were much greater than that in - the
homes of 75 randomly selected nmuln d control
k of asthma

subjects. He reported the relative

sociated with at 100 mites/g ol house
dust (i 2 pg Ag PI lig/g) o be 6.8
In vitro assays of the allergen content of house

appro:

says
dust extract provide a more practical and mean-
ingful method of assessing mite-allergen expo-
swre, Using this approach, a number of authors
have presented strong evidence implicating mite
Char-
lottesville group has suggested that 2 g of Ag

allergens in the onset of asthma. The

PLLig/y of dust carries a
ainst HDM)
that 10 py inereases (he risk of asthma
attacks in sensitized asthmaties (5, 10, 11,

1‘!). Placs-Mills (10) et al. demonstrated that 16
of 23 HDM-sensitive requiring
emergency room treatment had Ag P1 L levels
over 10 pg/g of dust in their bedrooms and
Platts-Mills
asthmaties with .A||l‘|L,\ o

(presence of serum speciic Iyl
and

asthmatics

living rooms. In another report,

(1) studied seven

HDM and perennial symptoms nee
on

ing

ey toom treatment 18 times during the
cowrse of study. On 16 of 18 of these occasions,
strated Ag Pl
levels above 10 pg/y dust. Rowntree ot al. (13)

allergenic dust evaluation demor

evaluaied a group of 92 atopic children and
showed that all children with specific serum Igls
against HDM had mite concentrations above 2
ne/y dust on their bedroom floors. Similarly,
Smith et al. (14) studied 20 asthmatic children
allergic (0 HDM and showed that 17 of them

had at least 10 pg/g of dus in cither beds,
bedroom floor or television room. Recently,
Lau et al. (5) claimed that a P1 Liq level > 2
Hg/g dust significandy inercases the visk for
sens

zation in atopic children and that a level

> 10 gy dust constitutes a very high rvisk.
Our results (Tables 1, 2 and Fig. 1) confirm

these previous data. The degree of indoor pollu-

tion, e, the level of natural allergenic exposure
in

sensitized patients scems a particularly im-
portant factor. We excluded  dander-ser
asthmatics with pets and p
outside the gra

itive

formed the study
s pollen season in order to mini-

mize the possible role of other main acro-aller-
ed patients with

gens. In our study most ser

no symptoms (score 0) and no treatment had P1
Eq levels below 10 pg/g house dust, with a
< 2 pglg. Most patients with
frequent asthma attacks and daily treatment had
10 pg/g with a geometric

geometric mean

P1 Eq values ove
mean around 15 pglg.

Several other factors could influence the se-
verity of asthma, such as individual specific and
non-specific bronchial hyperreactivity, degree of
acy of treat-

sensitization, compliance and ¢l
tizat 1
ateresting to observe

ment. It is nevertheles
how closely our data fit with previous findings.
bove 10 ng/g
itutes a serious

‘his may indicate that a level
cons

house dust in mattresses
visk factor for sustaining asthma symptoms in

HDM-sensitive patients.
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