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A Study on Late Allergic Reactions to House
Dust Mite in Bronchial Asthmatics*
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Patterns of skin and bronchial reactions to the allergen were examined in thirty
perennial asthmatics who showed a positive early cutaneous reaction (ECR) to the skin
prick test with Dermatophagoides farinael A dualcutaneous reaction (DCR) was elicited in
nine subjects by the skin prick test and in twenty-four by the intradermal test. The size of
the late cutaneous reaction (LCR) to the intradermal test was found to correlate with that
of the preceding ECR. A bronchial provocation test resulted in no reaction in six, and
isloated early asthmatic reaction (EAR) in three, and a dual asthmatic reaction (DAR) in
twenty-one A large LCR was associated with the occurrence of DAR and the patients with
a large LCR required a lower aflergen concentration to elicit an EAR.
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INTRODUCTION

Allergen challenge given to atopic patients
results in early (immediate) and/or late reactions
in target organs, including the skin'*' nasal
mucosa, > and bronchi,>® Recently the potential
importance of IgE and mediators of mast cell and
other inflammatory cells has been reported in the
pathogenesis  of late-phase allergic reac-
tions.'*7-* The clinical relevance of late asthmatic
reaction (LAR) has also been emphasized. Certain
features of LAR resemble chronic, severe asthma,
especially in that steroids are effective!*™'?
Possibly of most importance, LAR is followed by
increased non-specific brochial reactivity,'*-1¢

However, there is little evidence about what
determines the occurrence of LAR. Robertson et
al.® noted that skin prick tests with ragweed
extract elicited a wheal larger in diameter in
subject with a dual asthmatic reaction (DAR) than
in those with isloated early asthmatic reaction
(EAR). Bouler et al.'” suggested that the occur-
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rence of LAR could be predicted by the presence
of a late cutaneous reaction (LCR) to the same
antigen. but Price et al'® fajled to find a
relationship between LCR and LAR. Macintyre et
al.' noted that patients in whom the EAR was
induced by a low dose of inhaled allergen were
most likely to develop a LAR.

The purpose of the present study was to
examine the patterns of early and late allergic
reaction using extracts of the house dust mite,
Dermatophagoides farinae, in the skin and in the
bronchi. A practical objective was to find possible
relationship between LCR and LAR to D. farinae.

MATERIALS AND METHODS

1. Subjects

Thirty adult perennial asthmatics, visiting the
allergy clinic at Seoul National University Hospital,
volunteered to participate in the study. All had a
typical history of asthmatic symptoms, demon-
strated a FEV, variability of greater than 20%, and
showed a positive ECR on the skin prick test with
D. farinae extract. None of the subjects had
received immunotherapy. At the time of the
allergen challenge, the subjects, in each case,
were free of sympotoms and without need of
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medications.
2. Allergen Extracts

For the skin prick test, the Bencard (UK)
standard 1.2% D. farinae extract was used. For the
intradermal skin test, 0.005% D. farinae extract
was purchased from Torii/Hollister-Stier Co. in
Japan. For the bronchial challenge, 1.2% carbo!
saline extract of D. farinae was provided by the
Bencard Co. of the UK.; it was freshly diluted for
each test. The same batch of extracts was used
throughout the study for both the skin prick and
the bronchial provocation tests.

3. Skin Tests

The prick and intradermal tests were done at
the same time without dilution of the extracts; the
former was done on the back and the latter on the
forearm of each subject. The ECR was read at
15 minutes, and interpreted as positive, if
graded 2+ or more. We graded ECR ¢, 1+, 2+,
3+, 4+ in accordance with the recommended
criteria of the Scandinavian Socierty of
Allergology.?® The LCR was read 6 hours later,
and graded | if the mean diameter of erythematous
induration was less than 10 mm: Hl, if 10 to 20 mm:
li, if 20 to 40 mm; and IV, if more than 40 mm. LCR
graded Ill or more was interpreted as positive,

4. Bronchial Provocation Test

The control (saline) and the allergen were
inhaled as aerosols generated by the Pari
fnhalierboy nebulizer. Increasing concentrations of
the allergen (1:1000 to 1:10 saline dilution of 1.2%
D. farinae extract) were administered in five deep,
consecutive inspirations at intervals of 20 minutes
until a maximum concentration of the allergen was
reached, or more than a 20% fall in FFV, occurred.
After completion of the challenge, FEV, was
measured at 10 minute intervals for 30 minutes,
then at 30 minute intervals for 90 minutes, and
thereatter, hourly for a total of 12 hours.

5. Serum IgE Measurement

Total serum IgE concentrations were measured
by the Phadebas ® PRIST method of Pharmacia
Ltd. in Sweden. Serum IgE antibodies specific to
D. farinae were quantitated by the RAST method of
Pharmacia, Ltd.

RESULTS

In the skin tests, LCRs were observed in nine
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subjects (33.3%) on the prick test, whereas they
were observed in twenty-six (86.6%) on the
intradermal test. There was a correlation between
the size of the ECR and the size of the LCR on the
intradermal test (r=064, p<0.01) (Fig. 1).
However, the size of the ECR had no relationship
to the occurrence of the LCR on the prick test
although there was no significant difference
between the size of the ECR on the prick test and
its size on the intradermal test. At the same time,
patients whose ECR wheal sizes on the prick test
were less than 5mm, elicited no LCR on the
intradermal test.

In the bronchial provocation test, six patients
showed no bronchoconstriction up to 12 hours
after the allergen challenge, three showed isolated
EAR, and twenty-one showed DAR. The LAR
began 4 to 7 hours after the allergen inhalation
and usually resolved within 24 hours. The
concentration of D. farinae eliciting the EAR
ranged from 2.4 x 107® to 1.2 X 107%w/v. Isolated
EAR responders required a higher concentration
(1.2 x 107%*w/v) of D. farinae.

The relationship between skin and bronchial
reactions is shown in Table 1 and 2. All patients

Table 1. Patient Distribution Patterns of Skin Prick and
Bronchial Reactions to D. farinae Extract

Bronchial s+ EAR(~) EAR(+) EAR(+)

Skin Prick ****AR(—) LAR(—) LAR(+)
*ECR(+) ***LCR(~) 5 2 14
ECR(+) LCR(—) 1 1 7

*ECR: Early cutaneous reaction,
**EAR: Early asthmatic reaction
***| CR: Late cutaneous reaction,
**x*x*x| AR: Late asthmatic reaction

20 30 40 50 80
Mean diameter of LCR tmm}

o 10

Correlation between the size of early and
late cutaneous reactions on intradermal test
(r=074 p<001)
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with a negative LCR (grade Il or less) on the
intradermal test had no LAR to the bronchial
challenge, whereas 21 of 24 subjects (87.5%) with
a LCR showed a LAR. There was a tendency for an
EAR to be provoked at a lower allergen con-
centration in patients with a large LCR (table 3).

All patients with a DAR had a specific serum
IgE antibody to D .farinae, and 85.7% ot them had
increased total serum IgE levels (to over 300 u/ml)
(Table 4). Other clinical factors such as patients’
age. duration of illness, or basal pulmonary
funcation did not influence the occurrence a LAR.

Table 2. Patient Distribution Patterns of intradermal
and Bronchial Reactions to D. farinae Extract

_Bronchial  EAR(—) EAR(+) EAR(+)

lntradermal LAR(—) LAR(—) LAR(+)
ECR(~) LCR(-—) 5 1 0
ECR{~}) LCR{+) 1 2 21

Table 3. Patterns of Bronchial Sensitivity in EAR Related to the Grade of LCR on Intradermal Test

DISCUSSION

In the use of either the prick or intradermal
method of skin testing, an eary (immediate) wheal
and flare reaction is often followed by a late-phase
reaction. This phase may last 24 hours and the
reaction is larger and generally more edematous
than the early reaction. The late-phase reaction
can be seen following challenges to the skin, nasal
mucosa, and bronchi. They may be particularly
important in the development of chronic asthma.
When the late-phase skin reaction was originally
described, it was though that the mechanism
might have been a type 3 reaction (immune-
complex-mediated) due to a precipitating 1gG
antiobody, as seen in bronchopulmonary asper-
gillosis.?!!

However, precipitating antibodies have not
been found asscciated with this late reaction, and
further research has confirmed that the late

Bronchial Negative EAR Positive EAR
sensitivity
Grade of LOR 12x10-? 1125102 *2.4 %10 "1 210"
| 3 0 0 0
I 0 1 0 0
I ! 6 3 3
v 0 2 3 6

*Concentraton of D farinae extract

Table 4. Clinical Patient Data Related to Types of
Bronchial Reaction

Types of
%gg&%anl EAR(—) EAR(+) EAR(+)
Patient LAR{ -} LAR(-) LAR(+)
Data
No. of subject 6 3 21
Age (mean). yr 33 24 29
Duration o iiness 35 a1 42
S T
RAST positivity, % 66.7 100 100
Size of skin reaction
{(mean), mm
Prick ECR 6.3 10.1 13.7
LCR 33 33 31

Intradermal ECR 10.5 12.2 12.5
LCR 13.6 18.7 328

reaction is an IgE-dependent sequel to the early
reacﬁon.l.Z.QL’,'lﬂ)

Bronchial reaction to allergens, aiso, occurs in
an early-and the late-phase. Sodium cromoglycate
is a very effective agent used in the treatment of
allergic asthma; it prevents both the early-and
the late-phase reactions following bronchial
provocation with an allergen.'*** This implies that
the development of a late reaction in the lung is
dependent on an initial allergen/IgE/ mast cell
interaction. Preventing degranulation with sodium
cromoglycate prevents all subsequent events. if
patients are pretreated with corticosteroids or
prostaglandin sysnthetase inhibitors, late
reactions alone are abolished leaving the early
reactions unchanged.?*~%7 This indicates a role for
mast cell-derived arachidonic acid metabolites,
such as prostaglandins and leukotriens in the late
reaction.

Since there have been no established criteria
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for determining whether any given LCR should be
considered positive we interpreted a LCR to be
positive in this study when the mean diameter of
the erythematous induration was over 20 mm. This
decision was based on the observation that
lesions smaller than this usually didn't show a
gradual increase of reaction following ECR.

The occurrence of a LCR on the intradermal
test was dependent on the size of the ECR. On the
intradermal test, the LCR developed when
preceded by an ECR, the wheal diameter of which
was 10 mm or more(Fig.1). This finding was almost
identical with those of previous reports. #2829
Dolovich et al.? found that an LCR was not seen
unless the immediate wheal was about 8 mm or
more, and Solley et al.? found that a wheal of 15 10
20mm was required to induce the LCR. The
elicitation rate of an LCR on a prick test was
significantly lower than that an intradermal test
(P<0.01) in this study, although there was no
difference in the size of an ECR wheal on a prick
test and on an intradermat test. This might be due
to a difference in the ability of varying doses or
strengths of allergen exiracts to reach the tissue
mast cells.

Boulet et al.'” who carried out titration to the
end point in doing the skin test, noted that in
patients with a DAR, a low antigenic concentration
was required for a LCR, but they found no
relationship between the size of a LCR and the
pattern of airway response. We noted in this study
that the larger the size of the LCR, the lower the
allergen threshold for an EAR tended to be (Table
3). All the patients with a DAR had a DCR on the
intradermal test. This relationship between
cutaneous and bronchial reactions gave us the
information that late skin and bronchial reactions
might share common pathophysiologic mecha-
nisms.

There have been a few reports about the
existence of isolated LAR to the house dust
mite. 3% Hills® noted a high incidence of
isloated LARs to the house dust mite in the
patients less sensitive to it, and a conversion of an
EAR to an isloated LAR when the concentration of
inhaled allergen was reduced. However, this
report is in conflict with that of Maclintyre et al.,'?
who noted that EARs provoked by a low dose of
D. pteronyssinus extract were most likely to be
followed by LARs. In this study, the isolated LAR
was not fully investigated, becuase all patients
inhaled an increasing dose of allergen until an
EAR was elicited or a maximum concentration of
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the allergen was reached. The frequency of the
LAR among asthmatics varied in different reports
from 33 to 73%. We observed an LAR, in 21 of 24
(87.5%) subjects who showed an EAR to D.
farinae extract.

In this study, there was quite good agreement
between late cutaneous reaction and late
bronchial reaction to Dermatophagoides farinae
in the patients with allergic asthma. It could be
said that a late cutaneous reaction might be a
simple clinical test for the prediction of a late
bronchial reaction, although it should be expected
that the various target organs would have a
somewhat different reaction to the allergen.
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