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Background: The natural history of allergic sensitization is 
complex and poorly understood. A prospective nonrandom- 
ized study was carried out in a population of asthmatic chil- 
dren younger than 6 years of age whose only allergic sensitiv- 
ity was to house dust mites (HDMs).  
Objectives: The study was designed to determine whether 
specific immunotherapy (SIT) with standardized allergen 
extracts could prevent the development of new sensitizations 
over a 3-year follow-up survey. 
Methods: We studied 22 children monosensitized to HDM 
who were receiving SIT with standardized allergen extracts 
and 22 other age-matched control subjects who were mono- 
sensitized to HDM. The initial investigation included a full 
clinical history, skin tests with a panel of standardized aller- 
gens, and the measurement of allergen-specific IgE, depend- 
ing on the results of skin tests. Children were followed up on 
an annual basis for 3 years, and the development of new sen- 
sitizations in each group was recorded. 
Results: Ten of 22 children monosensitized to HDM who 
were receiving SIT did not have new sensitivities compared 
with zero of 22 children in the control group (p = 0.001, chi 
square test). 
Conclusions: This study suggests that SIT in children mono- 
sensitized to HDM alters the natural course of allergy in 
preventing the development of new sensitizations. (J Allergy 
Clin Immunol 1997;99:450-3.) 
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Specific immuno the rapy  (SIT) is an effective treat-  
ment  for allergic diseases when proper ly  imple- 
mented.  W h e n  standard al lergen extracts are used, it 
has been  shown to be beneficial  in the t r ea tment  of  
allergic rhinitis and asthma. Al though  this form of 
t r ea tment  was in t roduced  in 1911,1 indications for its 
use still requi re  clear definition. In part icular ,  it is not  
yet known whether  SIT should be  adminis tered  to 
young children. On  one  hand, it has been  suggested 
that SIT should be in t roduced  early in the course of 
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Abbreviations used 
BU: Biologic units 

HDM: House dust mite 
RIT: Rush immunotherapy 
SIT: Specific immunotherapy 

the d i s e a s J ,  3 because  allergic inf lammat ion  occurs 
rapidly after  onset. It may the re fore  be easier  to turn 
off the allergen-specific IgE immune  response in 
young children,  and SIT given to chi ldren with rhinitis 
may prevent  the onset  of  asthma. In contrast ,  subcu- 
taneous  SIT is poor ly  to le ra ted  by young children. It  
has been  demons t ra ted  that  SIT with s tandardized 
extracts causes a higher  incidence of  systemic reac- 
tions in chi ldren younger  than 5 years of  age than in 
older  subjects, 4 and when  a bronchial  react ion occurs 
it may be more  difficult to control  in children younger  
than 5 years of a g e ?  Finally, it is not  clear whe ther  
SIT with a single al lergen can prevent  the onset  of 
o ther  allergic sensitivities, a l though some pediatr i -  
cians have p roposed  that SIT in young chi ldren may 
prevent  the deve lopment  of new sensitivities. 

A case-control prospective study was carried out 
involving 44 children with asthma younger than 6 years 
of age, monosensit ized to house dust mite (HDM)  who 
were followed up for 3 years to determine whether  SIT 
with a standardized Dermatophagoides pteronyssinus ex- 
tract could prevent the onset of new sensitizations. 
Twenty-two children received SIT, and 22 children 
served as a control group. 

METHODS 
Patients 

Forty-four patients ranging in age from 2 to 6 years and 
attending the asthma clinic of the hospital were included in the 
study on the basis of the following criteria. 

1. A clinical history of asthma was clearly established. 5 Asthma 
was defined according to the criteria of the National Asthma 
Education Program Expert Panel Report. 6 

2. A positive skin prick test response to D. pteronyssinus 
(Stallerg6nes Laboratories, Fresnes, France) was demon- 
strated. 

3. A positive Phadebas RAST or CAP system score in response 
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to Der p (Pharmacia Diagnostics AB, Uppsala, Sweden) was 
observed. 

4. No previous or ongoing immunotherapy of any form was 
administered. 

The study was approved by the Ethical Committee of the 
Clinic. The parents gave informed consent for their children to 
participate in the study. 

Extracts 
SIT was performed with a standardized D. pteronyssinus 

extract (Stallergenes Laboratories), the preparation and shelf- 
life of which have been previously described in detail. 7 

Diagnosis of allergy 
Skin prick tests. Skin prick tests were carried out as previ- 

ously described, and results were considered to be positive if the 
wheal size induced by the allergen extract was at least 70% of 
the size of that elicited by a 9% codeine phosphate positive 
control.7, s A battery of extracts consisting of the common food 
and aeroallergens found in the Montpellier area was used. 
When possible, standardized allergen extracts were used. The 
following allergens were tested: 19. pteronyssinus, D. farinae; 
Altemaria, Cladosporium, and Aspergillus species; cat and dog 
dander; cockroach; orchard grass, Parietaria, olive, and cypress 
pollen; and food allergens (milk, egg, fish, peanut, shrimp, and 
wheat). 

Allergen-specific IgE. Serum-specific IgE was measured by 
using the Phadebas RAST or CAP System. Specific IgE was 
selected on the basis of a positive skin test result. 

Specific immunotherapy 
Rush immunotherapy protocol. Rush immunotherapy (RIT) 

was administered according to methods used in previous studies 
with Der p RIT. 7 The RIT consisted of a rapid increase in 
allergen doses, allowing the optimal maintenance dose to be 
reached under hospital supervision in 2 days. All patients 
received the same biologic maximal dose (1500 biologic units 
[BU], i.e., 2 fxg of Der p 1). 

Maintenance injections. Maintenance injections (1500 BU) 
were given every week for the first 6 weeks after the RIT 
protocol, then every 2 weeks for 1 year, and then every month 
over the next 2 years. 

Evaluation of patients receiving immunotherapy 
Initial assessment. The initial investigation included the re- 

cording of a full clinical history, skin tests with a standardized 
panel of allergens, and the measurement of allergen-specific 
IgE. 

Assessment of newly developed sensitization. Each patient 
involved in the study was followed up for at least 3 years, and 
results of skin tests and allergen-specific IgE were studied 
annually by using the same allergen panel and tests as described 
previously. 

Design of the study 
When a child with asthma was found to be allergic to HDM, 

we gave the parents the option of various forms of treatment: 
either SIT and pharmacologic intervention or pharmacologic 
intervention alone. Moreover, we asked the parents to use the 
same allergen and irritant avoidance measures (in particular 
avoidance of tobacco smoking). The choice of treatment was 
left to the parents. Randomization was not performed because 
the majority of the parents refused a blind choice with the 
perspective of a possible long, invasive, and demanding treat- 

ment as required with SIT. The study was not double-blind, 
placebo-controlled because the aim was not to characterize the 
efficacy of SIT but simply to determine whether SIT could 
reduce the onset of new sensitizations. 

Statistical analysis 
Statistical analysis was performed by using S.A.S./STAT 

software package running on VAX/VMS. Quantitative out- 
comes are expressed with medians because they are not nor- 
mally distributed. A Mann-Whitney rank U test was used for 
comparison between groups. The main outcome measurement 
(occurrence of new sensitization) was compared by means of a 
chi square test. A significance level of 0.05 was used. 

RESULTS 
Characteristics of the patients 

Forty-four children younger than 6 years of age who 
were monosensit ized to H D M  were enrolled in the 
study. Twenty-two patients received SIT, and a second 
group of 22 patients who did not  receive SIT served as a 
control group. Both groups were comparable in terms of 
age and sex. The median age at the beginning of the 
study was 5 years (range, 4 to 6 years) in the SIT group 
and 4 years (range, 3 to 5 years) in the control group. 
Sixty-eight percent of members  of the SIT group were 
boys as compared with 64% in the control group. 

Clinically, the SIT group was composed of 16 patients 
(73%) who were first seen with both asthma and rhinitis 
and six patients (27%) who were first seen with asthma 
only. In the control group 17 patients (77%) had asthma 
and rhinitis, and five (23%) had asthma alone. 

Evolution of sensitization 

At the end of the study, the most prevalent  sensitivi- 
ties were the same in children who became polysensi- 
tized, whether  or not they had received SIT. Fifty-three 
percent  of the children became sensitized to cat dander, 
35% to dog dander, 24% to Alternaria species, and 20% 
to pollen. 

The occurrence of new sensitizations was significantly 
less in monosensit ized children who received SIT than in 
children in the control group (p < 0.001, chi square test). 
Ten of 22 monosensit ized children (45%) who received 
SIT did not  have any new sensitivity as compared with 
zero of 22 children (0%) in the monosensit ized control 
group. 

DISCUSSION 

In this study 22 children with asthma monosensit ized 
to H D M  and younger than 6 years of age who received 
SIT were evaluated prospectively and compared with 22 
children monosensit ized to H D M  who were not  treated 
with SIT. Children who received SIT had fewer new 
sensitivities to inhalant allergens than those who did not  
received SIT. Forty-five percent  of monosensit ized chil- 
dren who received SIT did not  have new sensitization as 
compared with 0% in the control group. 

SIT has been widely used for many years. Despite  this, 
the usefulness of SIT in children younger than 6 years of  
age remains to be determined.  Numerous  studies have 
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TABLE I. D e v e l o p m e n t  o f  new  sens i t i v i t ies  

New sensitivities 

Initial sensitivity No. of patients None Cat Dog AIt Grass 

SIT group 22 10 6 4 2 1 
Control group 22 0 12 8 6 6 

Alt, Altemaria species. 

demonstrated the safety and efficacy of SIT in older 
children and adults, but few studies have evaluated SIT 
in young children; and, to our knowledge, no study has 
attempted to evaluate the evolution of sensitivities dur- 
ing SIT in young children. 

The natural history of allergic sensitization is complex 
and poorly understood in young children. On the basis of 
skin testing, it seems that infants are preferentially 
sensitized to foods and later have allergies to aeroaller- 
gens. In general, molds and danders give rise to early 
sensitizations; whereas mite sensitivity appears later in 
life, and pollen sensitivity is the last allergy to devel- 
op. 9-17 However, this general scheme is not always 
followed, and all scenarios are possible. In particular, 
pollen allergy may appear very early in life in children 
born just before the pollen season? 8-2° The second 
difficulty in charting the natural history is the course of 
allergic diseases. It appears that sensitivities occur se- 
quentially, but some sensitizations may later disappear, 
at least clinically as has been shown in the case of some 
food allergies? a, 22 The effect of SIT on the natural 
course of allergen sensitization is presently unknown. 

In children who did not receive SIT, the evolution of 
sensitization was similar to that reported in the litera- 
ture. a5 It is known that in the first 18 months of life, food 
allergy predominates, and later, sensitization to inhal- 
ants develops. 15,16 Sensitivity to perennial allergens 
(HDM, animal danders) seems to appear at an earlier 
age than sensitivity to seasonal allergens (pollen, grass). 
In comparison with food sensitivity, inhalant sensitivities 
tend to persist and increase with time? 5 Sensitivity to 
animal danders,Alternaria species, and grass pollen were 
the major allergic responses that developed during the 
follow-up period of the study. It seems that HDM 
sensitivity appears early in life and tends to persist. On 
the other hand, pollen and animal dander sensitivities 
appear to develop later in life. These findings are similar 
to those of previous reports. 15, 23 

This study is the first, to our knowledge, to show that 
SIT may prevent the onset of new sensitizations in 
patients who are allergic only to HDM. However, these 
results cannot be extended to polysensitized children 
because we have found that the rate of sensitization of 
these children is unaltered by the administration of 
SIT. 24 The reasons for the lack of new sensitizations in 
monosensitized children are unclear, but several hypoth- 
eses can be put forward. SIT has been shown to decrease 
IL-4 release from peripheral blood mononuclear cells, 2s 

and IL-4 is critical for the differentiation of a T,2-1ike 
phenotype. Thus it is possible that a decrease in IL-4 
induced by SIT could lead to a decreased propensity for 
the development of new allergen-specific IgE. On the 
other hand, patients who are polysensitized usually have 
a greater IL-4 response to nonspecific stimuli than those 
who are monosensitized, 26 and their total and specific 
serum IgE levels are higher. 27 In these patients, with the 
doses of allergens used, SIT may not be able to alter the 
ongoing IL-4 response. 

The absence of randomization could have introduced 
some bias in the results. Effectively, it is possible that the 
group treated with SIT was different from the group 
without SIT. The motivation required for SIT could be 
associated with a higher level of interest in environmen- 
tal control, which could prevent the appearance of new 
sensitization. However, new sensitivities had appeared in 
55% of the group of children who received SIT. We 
asked parents to use the same allergen and irritant 
avoidance measures (in particular avoidance of tobacco 
smoking), and although we did not control it with 
objective measures, it seems that parents of children in 
both groups were very careful in avoidance measures. 
However the majority of new sensitivities in this group 
were related to cat and dog danders, which could be 
easily avoided by strict environmental control, but un- 
fortunately, cats and dogs were introduced for the most 
part indirectly in the environment of children in both 
groups. Another  bias may be attr ibuted to the medi- 
cations used. The non-SIT group received more phar- 
macologic t reatment  than the SIT group, and the 
airways of patients using bronchodilators may have 
been exposed to more allergens. However, because 
patients should have remained, as much as possible, 
symptom-free, there should have been no major dif- 
ference in the exposure of the respiratory tract to 
allergens. This study was not a double-blind, placebo- 
controlled trial. However, the aim of the study was 
simply to determine whether SIT could reduce the 
onset of new sensitizations by using an objective 
parameter  such as skin prick testing, which decreases 
the risk of a placebo effect. 

This study highlights an interesting and new concept 
in SIT in young children because it is the first to show a 
significant prevention of new sensitivities in monosensi- 
tized children undergoing SIT. However, it requires 
confirmation by a multicenter prospective study involv- 
ing a greater number of monosensitized children. 
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