
Long-term effects of allergen-specific
subcutaneous immunotherapy for house
dust mite induced allergic rhinitis

E SAHIN1, D DIZDAR2, M E DINC3, A A CIRIK4

1Department of Otolaryngology, Head and Neck Surgery, Bayındır Hospital Icerenkoy, Istanbul, 2Department of
Otorhinolaryngology, Medical Park Bahçelievler Hospital, Faculty of Medicine, Istanbul Kemerburgaz University,
Istanbul, 3Department of Otorhinolaryngology, Gaziosmanpasa Taksim Education and Research Hospital, Turkish
Ministry of Health, Istanbul, and 4Department of Otolaryngology, Head and Neck Surgery, Umraniye Research and
Training Hospital, Istanbul, Turkey

Abstract
Background: Allergic rhinitis is strongly associated with the presence of house dust mites. This study investigated
the long-term effects of allergen-specific immunotherapy. Allergen-specific immunotherapy was applied over three
years. The study was based on a 10-year follow up of patients with allergic rhinitis.

Methods: The study was conducted between 2001 and 2015. Skin prick test results and symptom scores were
evaluated before (26 patients) and after 3 years (20 patients) of allergen-specific immunotherapy (using data
from a previously published study), and 10 years after allergen-specific immunotherapy had ended (20 of 26
patients).

Results: The symptom scores before allergen-specific immunotherapy were significantly higher than those
obtained after 3 years of allergen-specific immunotherapy and 10 years after allergen-specific immunotherapy
(p< 0.0175). There were no significant differences between the scores obtained at 3 years and 10 years after
allergen-specific immunotherapy (p> 0.0175).

Conclusion: Subcutaneous immunotherapy is an effective treatment for house dust mite induced allergic rhinitis.

Key words: Allergy; Immunotherapy; Subcutaneous Immunotherapy

Introduction
The house dust mite has a known role in the aetiology
of persistent allergic rhinitis and allergic asthma.1,2 The
prevalence of allergic rhinitis and allergic asthma is
increasing steadily, and is strongly associated with
the presence of the house dust mite, a common aller-
gen.3 These atopic diseases increase healthcare costs,
especially for patients with uncontrolled or poorly con-
trolled allergies.4–6

The development of allergic rhinitis and allergic
asthma can be partially prevented by avoiding allergens
and by using certain pharmacotherapeutic agents, but it
is difficult to change the course of allergic diseases
associated with the house dust mite. Allergen immuno-
therapy or specific immunotherapy are effective treat-
ments for allergic rhinitis associated with the house
dust mite.3

Allergen-specific subcutaneous immunotherapy has
been used effectively as a treatment for allergic rhinitis
and/or allergic asthma. However, because of the

discomfort of injections and serious side effects, non-
injectable alternative options have been studied.7

House dust mite extracts delivered via subcutaneous
immunotherapy is an effective method for treating
allergies.8

The present study investigated the long-term effects of
allergen-specific immunotherapy delivered via subcutane-
ous immunotherapy. Skinprick tests demonstratedpositive
results forhousedustmite speciesDermatophagoidespter-
onyssinus and Dermatophagoides farinae. Subcutaneous
immunotherapy was applied over the course of 3 years,
andour studywas basedon a10-year followupof the aller-
gic rhinitis patients. Skin prick test results and symptom
scores were evaluated before and after 3 years of aller-
gen-specific immunotherapy, and 10 years after allergen-
specific immunotherapy had ended.

Materials and methods
This study was conducted between 2001 and 2015. We
used data collected for a previously published study
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comparing the effects of three years’ allergen-specific
immunotherapy (20 of 26 patients) with pre-immuno-
therapy findings (26 patients).9 This comparative
study was also the focus of the thesis by the first
author,10 which used data from 20 of the patients in
the studies by Platts-Mills et al.1 and Sporik et al.2 to
attain values pre-immunotherapy and after 3-years of
immunotherapy. Ten-year follow-up data were also
obtained for these 20 patients, and this dataset is the
focus of the present study. This approach enabled com-
parisons of the results before and after allergen-specific
immunotherapy and those obtained after 3 and 10
years’ allergen-specific immunotherapy.
The study protocol was approved by the ethics com-

mittee (approval number 2016/01) and was conducted
in accordance with the Declaration of Helsinki.

Subjects

Twenty patients (3 males, 17 females) with allergic
rhinitis, admitted to the otolaryngology department of
the Dr Sadi Konuk Training and Research Hospital,
Istanbul, Turkey, in 2001 and 2002, were included in
this study. The initial evaluation of these patients had
been performed in both the otolaryngology and pul-
monary diseases departments.
In 2001, the patients were aged 23–42 years. At the

end of the study (2015), their mean age (± standard
deviation) was 35.7± 1.0 years (range, 27.0–56.0
years). These 20 patients had positive skin prick test
results for D pteronyssinus and D farinae house dust
mites. They were treated with allergen-specific
immunotherapy for three years via subcutaneous
immunotherapy, receiving subcutaneous injections
once per week over the three years.

Inclusion criteria

The study included adult patients with a diagnosis of
allergic rhinitis, with continuous moderate or severe
symptoms, who consented to undergo a skin prick
test, and subsequently demonstrated house dust mite
allergy (D pteronyssinus and D farinae). All patients
had suffered symptoms for at least one season, and
symptoms could not be sufficiently reduced with anti-
histamines or topical nasal corticosteroids.9–11

Exclusion criteria

Patients with malignancy, immune system disorders,
adrenaline-related contraindications, coronary heart
disease, hypertension, acute tuberculosis or any psychi-
atric condition that would prevent co-operation with
long-term treatment, pregnant individuals, or those
using beta-blockers or angiotensin-converting-enzyme
inhibitors, were excluded.9–11

Instrumentation

Skin prick test. The skin prick test had been performed
before allergen-specific immunotherapy and after 3
years of allergen-specific immunotherapy.9,10 For this

study, the skin prick test was performed again 10
years after allergen-specific immunotherapy.
The skin prick test (Prick Test Kit; Stallergenes,

Antony, France) contained the following eight aller-
gens: (1) positive control, (2) negative control, (3) D
pteronyssinus, (4) D farinae, (5) grass pollens, (6)
cereals, (7) tree pollen mixture and (8) moulds.
Patients did not use antihistamines during the 10 days
prior to testing. A prick lancet (Mizollen; H Herenz,
Hamburg, Germany) was used for standardised skin
pricking. Témoin was used as the negative control,
and 10 mg/ml histamine hydrochloride was adminis-
tered as the positive control.
Reactions were examined by the researcher 20

minutes after the test. The induration diameter was
assessed; values of 3 mm or more were considered
positive.11,12 All patients had positive skin prick test
results for D pteronyssinus and D farinae house dust
mites.

Symptom scores. Nasal congestion, nasal discharge,
nasal itching, sneezing, eye discomfort and headaches
were considered symptoms. These were rated on a
0–3 points scale (0= no symptoms and 3= severe
symptoms).9,10

Comparison

The skin prick test results for D pteronyssinus and D
farinae were compared according to time of measure-
ment (before and after 3 years of allergen-specific
immunotherapy, and 10 years after allergen-specific
immunotherapy).

Statistical analysis

SPSS statistical software, version 16.0 (SPSS, Chicago,
Illinois, USA) was used. The Friedman test was
employed to analyse differences among measurements
taken before and after 3 years of allergen-specific
immunotherapy and 10 years after allergen-specific
immunotherapy. A p-value of less than 0.05 was
deemed to indicate statistical significance.
When statistically significant differences were

obtained, pairwise comparisons were performed using
the Wilcoxon signed-rank test with the Bonferroni
adjustment, to identify the value causing the difference.
An adjusted p-value of less than 0.0175 was considered
to be statistically significant.

Results
The skin prick test results and symptom scores obtained
before and after 3 years of allergen-specific immuno-
therapy, and 10 years after allergen-specific immuno-
therapy, are displayed in Table I. Differences among
these values were analysed using the Friedman test,
and all differences were significant (p< 0.05)
(Table I).
In order to identify the value causing the difference,

pairwise comparisons were performed using the
Wilcoxon signed-rank test with the Bonferroni
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adjustment. An adjusted p-value of less than 0.0175
was considered to indicate statistical significance
(Table II).
Regarding the positivity of D pteronyssinus and D

farinae, the mean ranks of the pre-immunotherapy
values were significantly higher than those of the
values after 3 years of allergen-specific immunotherapy;
furthermore, the latter were significantly higher than the
values 10 years after allergen-specific immunotherapy
(p< 0.0175) (Table II). In terms of D pteronyssinus,
the mean rank for 3 years of allergen-specific immuno-
therapy was 10.53, and that for 10 years after allergen-
specific immunotherapy was 10.00. For D farinae, the
mean rank for 3 years of allergen-specific immunother-
apy was 10.12, and that for 10 years after allergen-spe-
cific immunotherapy was 4.50.
The symptom scores obtained pre-immunotherapy

were significantly higher than those obtained after 3
years of allergen-specific immunotherapy and 10 years
after allergen-specific immunotherapy (p< 0.0175).
There were no significant differences between the
scores obtained after 3 years of allergen-specific

immunotherapy versus those 10 years after allergen-spe-
cific immunotherapy (p> 0.0175) (Table II).

Discussion
An allergy-induced late response is decreased by aller-
gen immunotherapy, and levels of interleukin (IL)-4,
IL-13 and IL-5 are reduced via inhibitory type 2
helper T cell responses. Overall, type 2 helper T cell
response reduction is complemented by a switch in
the immunological response towards ‘protective’ type
1 helper T cell pathways. Allergen immunotherapy
causes a reduction in IL-10 and transforming growth
factor-β, leading to the suppression of type 2 helper
T cell responses. Additionally, IL-10 is involved in
the change of immunoglobulin (Ig) isotypes to IgG4,
and transforming growth factor-β is involved in
changes to IgA.13–15

Reductions in the allergic response of a patient
treated with allergen immunotherapy can be attributed
to increased IgG1, IgG4 and IgA, and to decreased
IgE. This change is associated with reductions in the
number of infiltrating T cells, basophils, eosinophils

TABLE I

SKIN PRICK TEST RESULTS AND SYMPTOM SCORES

Parameter Pre-immunotherapy After 3 years’
immunotherapy

10 years after
immunotherapy

p∗

Median Min Max Median Min Max Median Min Max

Skin prick test results†

– D pteronyssinus 3.0 3.0 4.0 2.0 2.0 3.0 3.0 1.0 4.0 0.000
– D farinae 3.0 2.0 4.0 2.0 1.0 4.0 3.0 1.0 4.0 0.000
Symptom scores‡

– Nasal congestion 2.0 1.0 3.0 1.0 0.0 2.0 1.0 0.0 3.0 0.000
– Nasal discharge 3.0 0.0 3.0 1.0 0.0 2.0 1.0 0.0 3.0 0.000
– Nasal itching 3.0 0.0 3.0 1.0 0.0 3.0 1.0 0.0 3.0 0.000
– Sneezing 3.0 1.0 3.0 1.0 0.0 2.0 1.0 0.0 3.0 0.000
– Eye complaints 2.0 0.0 3.0 1.0 0.0 3.0 1.0 0.0 3.0 0.000
– Headache 1.0 0.0 3.0 0.0 0.0 2.0 1.0 0.0 2.0 0.000

∗Analysed using the Friedman test. †Induration diameter (mm). ‡Rated on a 0–3 points scale, whereby 0= no symptoms and 3= severe
symptoms.

TABLE II

PAIRWISE COMPARISON BY WILCOXON SIGNED-RANK TEST WITH BONFERRONI ADJUSTMENT

Parameter Pre- vs after 3 years’
immunotherapy

Pre- vs 10 years post-
immunotherapy

After 3 years’
immunotherapy vs 10 years

after immunotherapy

r Adjusted p∗ r Adjusted p∗ r Adjusted p∗

Skin prick test results
– D pteronyssinus −4.264 0.000 −0.378 0.705 −3.962 0.000
– D farinae −3.827 0.000 −0.832 0.405 −3.435 0.001
Symptom scores
– Nasal congestion −3.789 0.000 −3.331 0.001 −1.889 0.059
– Nasal discharge −3.640 0.000 −3.359 0.001 −1.267 0.207
– Nasal itching −3.612 0.000 −3.494 0.001 −0.728 0.467
– Sneezing −3.982 0.000 −3.782 0.000 −0.642 0.527
– Eye complaints −3.716 0.000 −3.154 0.002 −0.711 0.477
– Headache −3.111 0.002 −2.547 0.011 −2.333 0.020

∗An adjusted p-value of less than 0.0175 was considered statistically significant.
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and neutrophils. In the long-term, allergen-specific IgE
levels are reduced as a result of allergen immunother-
apy. A significant reduction in early-phase response
has also been reported.13,16–20

The administration of increasing amounts of a specific
allergen is the staple method of immunotherapy for aller-
gic diseases. This approach modulates the immune
response to the allergen and alleviates allergic symp-
toms. Immunotherapy is a unique type of therapy that
alters symptoms caused by abnormal immune responses.
A period of pharmacotherapy and particular life

changes are recommended before commencing sub-
cutaneous immunotherapy. Drugs are relatively easy
for most patients to use and, when effective, provide
faster relief than immunotherapy.21

Allergens known to be effective for use in subcuta-
neous immunotherapy include various trees, grasses,
and pollens, cat or dog hair, dust mites, cockroaches,
and moulds.21

The present study investigated the long-term effects of
allergen-specific immunotherapy, specifically subcutane-
ous immunotherapy. It evaluated the skin prick test
results for the house dust mite (D pteronyssinus and D
farinae) and the symptom scores before and after 3
years of allergen-specific immunotherapy and 10 years
after allergen-specific immunotherapy. After three years
of allergen-specific immunotherapy, skin prick test posi-
tivity for the house dust mite decreased compared with
the pre-immunotherapy values. Moreover, 10 years
after allergen-specific immunotherapy, skin prick test
positivity for house dust mites was reduced further com-
pared with the results after 3 years of allergen-specific
immunotherapy. Hence, the decrease in skin prick test
positivity continued after the cessation of the three-year
allergen-specific immunotherapy.
The symptom scores after 3 years of allergen-

specific immunotherapy and those 10 years after aller-
gen-specific immunotherapy were significantly lower
than those before allergen-specific immunotherapy. It
can be concluded that allergen-specific immunotherapy
for the house dust mite was effective, and that skin
prick test positivity and symptom positivity decreased
over time, even though the treatment was stopped
after three years. In other words, although treatment
was interrupted, the positive effects of allergen-specific
immunotherapy continued.
In line with our results, Pevec et al. reported that the

improvement observed may continue for months, or
even years, after completion of house dust mite sub-
cutaneous immunotherapy.8 In their study, 56 allergic
patients were treated using subcutaneous immunother-
apy with house dust mite extracts. However, it was
highlighted that sensitisation to tropomyosin is not
clinically reduced by using house dust mite subcutane-
ous immunotherapy. In cases of combined allergies,
such as seafood and mites, this treatment can lead to
diminished food allergy symptoms. Levels of specific
IgE to Der p 10 and pen 1 allergens may be useful mon-
itoring indicators.

The potency of house dust mite subcutaneous
immunotherapy has been demonstrated during the
treatment period via: reductions in the severity of
symptoms and skin reactivity; increased production
of specific IgG4 and total IgE; and specific IgE dynam-
ics. Alterations in the production of some T regulatory
genes and FcεRI pathway genes was also observed.22

• Allergen-specific immunotherapy is an
effective way to treat allergic rhinitis

• Subcutaneous immunotherapy is effective for
house dust mite induced allergy, even 10 years
after treatment

The long-term effects of subcutaneous immunotherapy
were assessed in a follow-up analysis of 147 patients
aged 16–25 years, who had participated as children
(10 years previously) in a randomised 3-year subcuta-
neous immunotherapy study, with grass and/or birch
pollen as allergens.23 Allergic rhinoconjunctivitis was
noted in all patients at the beginning of the study.
Statistically significant improvements in rhinoconjunc-
tivitis symptoms were observed in patients treated with
subcutaneous immunotherapy compared with those
treated with standard therapies, even after seven
years. In the subcutaneous immunotherapy patient
group, 16 of 64 patients developed asthma, compared
with 24 of 53 in the control group (25 per cent vs 45
per cent; odds ratio= 0.4, 95 per cent confidence
interval= 0.2–0.9).23 It has also been shown that
patients with sensitivity to perennial allergens, such
as dust mites or indoor animals, can benefit from sub-
cutaneous immunotherapy.24–26

Conclusion
This study showed that subcutaneous immunotherapy
is an effective treatment for house dust mite induced
allergic rhinitis; both the symptoms and skin prick
test positivity values decreased during the treatment
period. These positive effects continued for 10 years,
even though subcutaneous immunotherapy was
stopped after 3 years of treatment. Therefore, given
appropriate indications, we would recommend subcuta-
neous immunotherapy as a treatment for house dust
mite induced allergic rhinitis.
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