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Abstract. The present study aimed to compare the effi-
cacy and safety of subcutaneous immunotherapy with 
Dermatophagoides pteronyssinus standardized extract 
administered in conventional and cluster immunotherapy 
regiments for patients with persistent allergic rhinitis. A total 
of 60 patients with moderate to severe allergic rhinitis caused 
by dust mites were treated for 1 year with either conventional 
immunotherapy (n=30) or cluster immunotherapy (n=30). 
Nasal conjunctival symptoms and signs were assessed to 
evaluate the clinical efficacy of the two regimens, and the 
incidence of local and systemic adverse reactions were also 
evaluated. The findings demonstrated that the cluster regimen 
reduced the duration between the initial and maintenance 
dose by >60%, and resulted in a significant improvement, as 
compared with the conventional regimen, after 6 weeks of 
observation (P<0.05). However, the incidence of local and 
systemic adverse reactions in the cluster regimen during the 
dose accumulation phase and the dose maintenance phase was 
not significantly different, as compared with the conventional 
immunotherapy regimen. These results suggest that cluster 
immunotherapy is efficacious and safe to treat patients who 
are clinically sensitive to dust mites.

Introduction

Allergic rhinitis (AR) is an allergic disease mediated by 
IgE, which is increasing in incidence. The important role of 
specific immunotherapy (SIT) and its mechanism, safety and 
effectiveness against disease progression have become better 

understood in recent years. The main advantage of SIT is its 
ability to alleviate clinical symptoms and reduce a patient's 
dependence on allergy medication. SIT is the only therapy that 
can alter the natural course of allergic diseases through an 
immunoregulatory mechanism (1). In 2008, the World Health 
Organization's Allergic Rhinitis and its Impact on Asthma 
Workshop Group indicated that specific immunotherapy is 
used as the main therapy to treat AR (2,3). The usual course 
of therapy with SIT includes subcutaneous immunotherapy 
(SCIT) and sublingual immunotherapy. SCIT treatment is 
administered for ~3 years and includes two phases: Dose 
accumulation and dose maintenance. SIT can be divided into 
conventional immunotherapy and cluster immunotherapy 
during the dose accumulation phase. In conventional immu-
notherapy, the dose accumulation phase consists of injections 
of increasing doses of the allergen once a week, with the 
maintenance dose achieved after ~15 weeks. However, during 
the dose accumulation phase of cluster immunotherapy, the 
allergen is injected 2-3 times in 1 day each week, 30 min apart, 
thus the maintenance dose can be achieved within ~6 weeks. 
Therefore, the frequency of visits can be reduced and the 
maintenance dose is achieved quickly when using the cluster 
immunotherapy regimen.

A limited number of studies have compared the efficacy 
and safety of conventional immunotherapy with cluster immu-
notherapy. Therefore, the present study aimed to compare the 
efficacy and safety of conventional and cluster immunotherapy 
regimens in 60 patients with AR.

Materials and methods

Subjects. Patients were treated at the Desensitization Treatment 
Center in the Department of Otolaryngology at the Second 
Affiliated Hospital & Yuying Children's Hospital of Wenzhou 
Medical University (Wenzhou, China) between January 2009 
and December 2012. Diagnostic criteria for AR was set by the 
Otolaryngology branch of the Chinese Medical Association. 
The inclusion and exclusion criteria for patients enrolled in the 
standard immunotherapy against dust mite were as follows: 

Inclusion criteria: i) Aged 5-35 years; ii) diagnosed with 
AR or AR complicated by asthma, forced expiratory volume 
in one second: ≥70% of normally predicted value; iii) Skin 
Prick Test (ALK-Abelló, Hørsholm, Denmark) of the patient 
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should be positive for the mite allergen (including house dust 
mites and dust mites) with a skin test index ≥0.5 (++) and the 
concentration of specific IgE to serum dust mites in the patient 
should be >0.7 KU/L. All patients who met all three criteria 
were enrolled into the present study. 

Exclusion criteria included: i) immune diseases other than 
an allergy, chronic heart and lung disease or renal dysfunc-
tion; ii) severe immune complications or malignant tumor; 
iii) adrenaline contraindication; iv) patients who lacked 
collaboration or exhibited a severe mental disorder.

Following exclusion, 60 patients with AR against dust mites 
met the inclusion criteria, including 46 men and 14 women, 
aged 5-32.5 years, and nine of these cases also suffered from 
asthma. The present study was conducted as an open and 
comparative trial, with the treatment regimen chosen by each 
patient, with informed consent. A flow chart of the study is 
shown in Fig. 1. 

Follow-up data was obtained in 28 cases in the cluster 
immunotherapy group, and 29 cases in the conventional 
immunotherapy group. These 57 patients are described in 
Table I, demonstrating that no differences in gender or age were 
detected between the two groups. Complaints from patients 
included nasal itching, sneezing and clear nasal discharge. 
Skin Prick Test was positive for the Dermatophagoides ptero-
nyssinus dust mite allergen in all cases. Other inhaled allergens 
were all less than ++, including spring pollen, autumn pollen, 
polyvalent mold, polyvalent animal hair, polyvalent feather and 
cockroach. Specific IgE to serum dust mites were tested and 
all patients exhibited concentrations >0.7 KU/L (UniCAP100; 
Phadia AB, Uppsala, Sweden). Patients were diagnosed 
with asthma after demonstrating airflow obstruction (Micro 
Medical Ltd, Chatham, UK), with a peak expiratory flow of 
>70% demonstrated in all patients.

Standard vaccine immunotherapy against dust mite allergen. 
All patients received standard vaccine immunotherapy 
against dust mite allergen (Alutard® SQ; ALK‑Abelló). Each 

treatment course included a dose accumulation phase and a 
dose maintenance phase. During the dose accumulation phase, 
the initial dose in the conventional group was 20 SQ‑U via 
one injection a week, which was escalated weekly until a 
maintenance dose of 100,000 SQ‑U was achieved (15 weeks). 
This dose remained constant and the injection interval was 
extended to 6-8 weeks. In the cluster group, the initial dose 
was 10 SQ‑U with 2‑3 injections performed 30 min apart 
weekly. Patients were observed for 30 min and adverse reac-
tions following injection were recorded. The maintenance 
dose of 100,000 SQ‑U was reached after ~6 weeks, after 
which the dose remained constant and the injection interval 
was extended to 6-8 weeks (Table II).

Efficacy evaluation. Nasal mucosa scores were recorded at 
each visit, according to symptom and sign grading standards of 
allergic nasal mucosa inflammation. Five symptoms were used 
in symptom grading: Nasal itching, sneezing, nasal discharge 
flow, nasal obstruction and itching of the eye. Each symptom 
was graded as follows: 0, no symptoms; 1, mild symptoms 
(3-5 sneezes every day); 2, moderate symptoms (6-10 sneezes 
every day); and 3, severe symptoms (>10 sneezes every day). 
The sign score was graded on a scale of 0-3: 0, normal; 1, mild 
swelling of the inferior nasal concha, nasal septum and middle 
nasal concha are visible; 2, inferior nasal concha is near the 
nasal septum (or basis nasi), with a visible gap between infe-
rior nasal concha and basis nasi (or nasal septum); 3, inferior 
nasal concha is near the basis nasi or nasal septum, middle 
nasal concha is not visible, or a mucosal polyp is visible in the 
middle nasal concha. Total score was calculated by totaling 
the symptom and sign scores. Efficacy evaluation was scored 
according to the standard efficacy measures of AR outlined by 
the 1997 Haikou conference (4): Improvement percentage was 
(total score before treatment - total score after treatment)/total 
score before treatment x 100%. A value of ≥51% demonstrated 
an obvious effect, 21-50% indicated effective, whereas ≤20% 
was considered to indicate no effect. Efficacy was evaluated 

Figure 1. Flow diagram of the specific immunotherapy administered to patients with allergic rhinitis in the present study.
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according to the symptoms and signs prior to standard therapy, 
6 weeks post-treatment, and 1 year post-treatment.

Safety evaluation. Patients remained in the clinic for at least 
30 min following each injection, and adverse reactions were 

recorded during this period. Adverse reactions included 
local reactions (wheal, calluses, itching, blush or papule), 
and systemic adverse reactions, which included generalized 
urticaria, sneezing, nasal discharge flow, itching of the eye, 
rhinocnesmus, asthma, cough, drop in blood pressure, shock 
or loss of consciousness. Systemic adverse reactions were 
evaluated according to the grading system recommended by 
European Academy of Allergy and Clinical Immunology: 
Grade 0, no symptoms or non-specific symptoms; grade I 
(mild), local urticaria, rhinitis or mild asthma [peak expira-
tory flow rate (PEFR) falls <20% from baseline]; grade II 
(moderate), generalized urticaria appeared slowly (>15 mm) 
and/or moderate asthma (PEFR falls by <40%); grade III 
(severe), generalized urticaria appeared rapidly (<15 mm), 
angioedema or severe asthma (PEFR falls by >40%); and 
grade IV (allergic shock), pruritus, flush, erythema, general-
ized urticaria, sneezing (angioedema), asthma or a sharp 
decrease in blood pressure.

Statistical analysis. SPSS 17.0 statistical software (SPSS, Inc., 
Chicago, IL, USA) was used to perform statistical analysis 
with χ2 tests. P<0.05 was considered to indicate a statistically 
significant difference. 

Results

Patient characteristics. Among the 60 patients enrolled in 
the present study, 57 completed follow-up: cluster immuno-
therapy group (n=28) and conventional immunotherapy group 
(n=29). Two out of the three cases lost to follow-up were 
from the cluster immunotherapy group, and the remaining 
case was from the conventional group. Four patients experi-
enced adverse generalized reactions several times during the 
treatment and their dose timetables were adjusted to ensure 
their safety. All four patients were treated with conventional 
immunotherapy and the dose accumulation phase remained 
unfinished after 1 year of treatment, with a maintenance dose 
at 80,000 SQ‑U.

Clinical efficacy of the two regimens. Following 6 weeks of 
treatment, the cluster regimen exhibited a greater effect than 
the conventional regimen (χ2=7.617; P<0.01; Table III; Fig. 2). 

Table I. Clinical characteristics of patients with allergic rhinitis (AR) who completed follow-up.

Characteristic Cluster group Conventional group

Number of cases 28 29
Medical history of AR, yearsa 5 (1.5-10) 4 (2.5-8.5)
Age, yearsa 23.5 (8.5-30) 22.0 (5.5-32.5)
Sex, M/F 22/6  21/8
Asthma 5 4
Total score of signs and symptomsa 12.1 (4-19) 12.7 (5-18.5)
Positive for Dermatophagoides pteronyssinus allergen ++: 7 cases ++: 6 cases
 +++: 8 cases +++: 9 cases
 ++++: 13 cases ++++: 14 cases

aData are presented as the median (25-75th percentiles).
 

Table II. Immunotherapy regimens for patients enrolled in the 
cluster and conventional immunotherapy groups.

 Cluster  Conventional
  ----------------------------------------- -------------------------------------------
 Injection Dose Injection Dose
Week (visit) (SQ‑U) (visit) (SQ‑U)

  0 1 (1) 10 1 (1) 20
  1 2 (1) 100   
 3 (1) 1,000   
 4 (2) 2,000 2 (2) 40
  2 5 (2) 4,000    
 6 (3) 5,000 3 (3) 80
 7 (3) 10,000   
  3 8 (4) 10,000 4 (4) 200
 9 (4) 20,000   
  4 10 (5) 20,000 5 (5) 400
 11 (5) 40,000   
  5 12 (6) 40,000 6 (6) 800
 13 (6) 60,000   
  6  14 (7) 100,000 7 (7) 2,000
  7 - - 8 (8) 4,000
  8 15 (8) 100,000 9 (9) 8,000
  9 - - 10 (10) 10,000
10 - - 11 (11) 20,000
11 - - 12 (12) 40,000
12 16 (9) 100,000 13 (13) 60,000
13 - - 14 (14) 80,000
14 - - 15 (15) 100,000

- indicates no visit and injection.
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However, after 1 year of therapy, the two treatment groups 
exhibited equivalent levels of efficacy (χ2=0.059; P>0.05; 
Table IV; Fig. 1). This finding is likely to be due to the dose 
being much higher by the sixth week in the cluster group, 
as compared with the conventional group, and this demon-
strates that the cluster regimen is able to improve symptoms 
faster and earlier in the treatment regimen. These results 
demonstrated that the effective rate after 1 year of treatment 
was less than that after 6 weeks in the cluster group. Many 
patients exhibited an improvement in symptoms; however, 
this effect was reduced with more injections. Conversely, 
the effective rate in the conventional group increased from 
51.72% after 6 weeks of treatment to 75.86% after 1 year of 
treatment (Tables III and IV). Local adverse reactions were 
common in both groups (Table V). Symptoms all regressed. 
There was no difference in the incidence of adverse reactions 
during the dose accumulation or maintenance phases between 
the two groups (χ2=0.233 and χ2=0.017, respectively; P>0.05). 

Systemic adverse reactions during the dose accumulation 
phase. Table VI demonstrates that a similar frequency of 
systemic adverse reactions during the dose accumulation 
phase of each treatment was observed in both groups (χ2=0.01; 
P>0.05). All adverse reactions occurred at least 30 min after 
injection. Reactions of grade I regressed rapidly following drug 
treatment (aerosol inhalation of Combivent® and Pulmicort®). 
Reactions of grade II regressed rapidly following drug treat-
ment with aerosol inhalation of Combivent® and Pulmicort®, 
and oral loratadine. Three cases regressed after subcutaneous 
injection of epinephrine. Hospitalization was not required in 
any of the cases.

Systemic adverse reactions during the dose maintenance 
phase. Table VII shows the incidence of systemic adverse 
reactions during the dose maintenance stage of each treat-
ment group. Two patients in the cluster immunotherapy group 

demonstrated four incidences of adverse reactions in total, 
of which two were rated as grade I and two were rated as 
grade II. The incidence of adverse reaction was 1.58%. In the 
cluster immunotherapy group, two patients demonstrated three 
incidences of adverse reactions in total. Two were rated as 
grade I and the other one was rated as grade II. The incidence 
was 1.56%, which was not significantly different from that of 
the cluster group (χ2=0.02; P>0.05).

Discussion

Currently in China, standard allergen vaccination against 
dust mites is used as the conventional dosing regimen of 
immunotherapy and cluster therapy is rarely used (5). During 
treatment, particularly during the dose accumulation phase, 
patients being treated with the conventional dosing regimen 
complete more visits, and the dose may require adjustment if 
patients suffer from infections during treatment. Therefore, the 

Table III. Comparison of clinical efficacy after 6 weeks of treatment.

Group Obviously effective  Effective No effect Total  Efficiency (%)

Cluster 14 10   4 28   85.71a

Conventional   8   7 14 29  51.72
Total 22 17 18 57  68.42

aP<0.01 vs. the conventional group.
 

Table IV. Comparison of clinical efficacy after 1 year of treatment.

Group Obviously effective  Effective No effect Total  Efficiency (%)

Cluster 13   9   6 28   78.57a

Conventional 12 10   7 29  75.86
Total 25 19 13 57  77.19

aP>0.05 vs. the conventional group.
 

Figure 2. Clinical efficacy 6 weeks and 1 year post‑treatment.
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dose accumulation phase is long, which is usually the reason 
why patients do not want to be treated with immunotherapy 
or are lost to follow-up. However, cluster therapy can greatly 
reduce the duration of the dose accumulation phase, ensuring 
that patients enter the dose maintenance phase quickly. This 
improves the efficiency of SCIT and thus improves compli-
ance, which is important for children in school, who are able to 
complete the cluster therapy over summer or winter vacation 
without affecting school attendance. In the present study, two 
patients were lost to follow-up in the cluster immunotherapy 
group due to long-distance work or study, whereas one patient 
terminated the treatment due to an asthma attack in the 
conventional immunotherapy group. Using the cluster SCIT 
therapy dosing regimen described herein, patients reached the 
maintenance dose phase in 6 weeks, reducing the dose accu-
mulation phase by >60% compared with conventional group. 
All cases reached the dose maintenance phase successfully; 
no severe complications or hospitalizations occurred. This 
demonstrated the advantages of cluster dose accumulation 
therapy in treating AR using the standard allergen vaccine 
against dust mites (Alutard® SQ) (6).

Immunotherapy is only defined as clinically signifi-
cant when a patient's symptom grade is reduced by >30%. 
According to this criterion, in 57 patients with AR, after 
1 year's treatment the total effective rate was 77.2%, which is 
similar to the 75.0% reported by Chang and Hong (7) when 
treating AR through immunotherapy. The majority of patients 
are allergic to both house dust mites and dust mites, since they 

possess similar allergenicity, and this may be one reason for 
the good effect demonstrated in the present patients. The two 
treatment regimens exhibited substantial effects after 6 weeks, 
with the cluster group demonstrating a more obvious effect 
than the conventional group. Although the exact mechanism of 
this effect remains unknown, the treatment effect after 1 year 
demonstrated in the present study was satisfying and clinically 
meaningful. The WHO recommends that immunotherapy 
should last for at least 3 years; however, the present patients 
were only observed for 1 year. Therefore, further clinical 
observation is required to assess the long-term effects of these 
two treatment regimens.

Local or systemic adverse reactions may occur during 
immunotherapy, which is associated with each patient's 
sensitivity to allergens, the dose of the vaccine, duration and 
route of injection, the patient's condition, whether a delayed 
absorption carrier is used in the vaccine, and potentially other 
undiscovered reasons (8,9). Following 1 year of observation of 
the present 57 patients, the incidence of local adverse reactions 
was high (29.70 and 39.33%) in the two groups during the dose 
accumulation phase; after 1 year of treatment, the incidence 
peaked at 43.99 and 45.61%. Local adverse reactions may 
occur more frequently during the dose maintenance phase. 
A previous study has demonstrated that during treatment of 
persistent AR using the standard allergen vaccine against dust 
mites (Alutard® SQ), most local adverse reactions occurred 
when the dose was >4,000 SQ‑U (10). This indicates that there 
may be a correlation between local adverse reactions and the 

Table V. Local adverse reactions observed during the respective dose accumulation stages of the therapy regimen.

  Injection number   Incidence of adverse reaction
 ---------------------------------------------------------------------------------- - -------------------------------------------------------------------------------------
Group Case Accumulation Maintenance Total Accumulation Maintenance Total

Cluster 28 394 222   616 11 (2.79) 12 (5.41) 23 (3.73)
Conventional  29 445 193   638 15 (3.37) 11 (5.70)  26 (4.08)
Total 57 839 415 1,254
 

Table VI. Systemic adverse reactions during the respective dose accumulation stages of the therapy regimen.

     Incidence of adverse reaction (%)
   -----------------------------------------------------------------
Group Cases Cases with reactions (%) Times of injection Grade I Grade II Total

Cluster 28 3 (10.71) 394 3 (0.77) 2 (0.50) 5 (1.27)
Conventional 29 4 (13.79) 445 4 (0.90) 2 (0.45) 6 (1.35)
 

Table VII. Systemic adverse reactions during the respective dose maintenance stages of the therapy regimen.

     Incidence of adverse reaction (%)
   -----------------------------------------------------------------
Group Cases Cases with reactions (%) Times of injection Grade I Grade II Total

Cluster 28 2 (7.14) 252 2 (0.79) 2 (0.79) 4 (1.58)
Conventional 29 4 (6.90) 193 4 (1.04) 1 (0.52) 3 (1.56)
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dose of vaccine during immunotherapy. However, local adverse 
reactions regress without any treatment; therefore, there is no 
difference in safety between the two groups. According to 
previous research (5), 5.9% of patients experience a systemic 
adverse reaction when treated with cluster immunotherapy 
(0.75% of all injections). However, the present study found that 
after 1 year of treatment, the incidence of systemic adverse 
reactions in the cluster immunotherapy group was 17.86% of 
patients and 1.46% of all injections. The increased percentage 
of systemic adverse reactions in the present patients, as 
compared with previous studies, may be due to the fact that 
some patients also had asthma in addition to the AR. 

During the dose accumulation phase, systemic adverse 
reactions occurred in four cases (13.79%) with six incidences 
(1.35%) in the conventional therapy group, and three cases 
(10.71%) with five incidences (1.27%) in the cluster immu-
notherapy group. Systemic adverse reactions after 1 year of 
immunotherapy were evaluated according to the grading 
system recommended by European Academy of Allergy and 
Clinical Immunology. Reactions regressed rapidly following 
drug treatment, suggesting that cluster immunotherapy is safe 
for AR. A double-blind study conducted by Tabar et al (11) 
contrasted the safety of conventional and cluster immuno-
therapy, and demonstrated no statistical difference. Although 
no severe systemic adverse reactions occurred in the present 
patients, severe adverse reactions that are life-threatening, 
such as severe asthma and allergic shock, may happen during 
immunotherapy. Therefore, allergen specific immunotherapy 
should be performed by medical professionals in medical 
institutions with rescue facilities.

The results of the present study suggested that cluster 
immunotherapy is able to improve symptoms in patients 
with AR caused by dust mites, with no increase in adverse 
reactions. Therefore, cluster immunotherapy may be a rapid, 
effective, safe treatment for moderate to severe persistent AR.
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