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Background: Allergen immunotherapy (AIT) is currently the only immune-modifying
treatment for allergic disease. The clinical efficacy of AIT for the treatment of allergic rhinitis
and bronchial asthma is well documented. However, many factors including inconvenience,
cost, side effects, and adherence influence the initiation and persistence of AIT, and patients
lack knowledge and have misconceptions about the treatment.
Objective: We evaluated the knowledge, attitude, and satisfaction of patients who received AIT.
Methods: We conducted a retrospective analysis of medical records of 167 patients who received
AIT, and compared the clinical characteristics between conventional immunotherapy (CIT) and
rush immunotherapy (RIT). Ninety-nine patients completed a questionnaire survey.
Results: Of the total 167 patients, 65.9% (n=110) were treated with CIT and 34.1% (n=57)
with RIT. More than half of the patients (68.7%) initiated AIT according to their physician’s
recommendation. Frequent hospital visits were the main barrier for persistence of AIT. RIT
patients were younger and started AIT earlier than CIT patients. The majority (77%) of patients
who received AIT were satisfied, with no significant difference between CIT and RIT groups.
RIT and fewer allergens used in AIT were related with preference for AIT to pharmacotherapy.
The longer duration of AIT was associated with higher treatment satisfaction.
Conclusion: A majority of patients initiated AIT by the physician’s recommendation and were
satisfied with treatment regardless of CIT or RIT schedule. Adequate patient education and a
strict patient–physician relationship in early AIT period could improve the effectiveness and
compliance of AIT.
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Atopic diseases including allergic rhinitis, rhinoconjunctivitis, and asthma are chronic
medical conditions that significantly affect patient quality of life and lead to substantial costs for medical care.1 Allergen immunotherapy (AIT), together with allergen
avoidance and pharmacotherapy, is a cornerstone in the management of allergic respiratory diseases. AIT is the only therapy able to affect the natural course of allergy,
not shared by medical treatment, and the benefits include persistence of the clinical
benefit after discontinuation of AIT, prevention of the onset of new sensitizations, and
sustained effect on the progression of allergic disease.2 Its clinical efficacy has been
well documented.3,4 At least 3 years of treatment is required to obtain the long-term
benefits and disease-modifying effects of AIT.5
Despite its effectiveness, AIT has been replaced to some degree by symptomatic
therapy. Moreover, treatment persistence and compliance of AIT are far from optimal.6–9
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Recent sales data provided by manufacturers showed a discontinuation rate of 90% in patients undergoing sublingual
immunotherapy (SLIT) at 3 years after prescription.6 Many
factors influence whether patients initiate and complete the
recommended course of AIT, including patient-associated
factors such as age, concurrent health problems, change of
residence, and immunotherapy-associated factors (like cost,
inconvenience, lack of effectiveness, and side effects).7–11
Inconvenience is one of the most frequent reasons for not
choosing and discontinuing AIT.12 Rush immunotherapy
(RIT) can lessen the duration and hospital visits associated
with administration of AIT during the build-up phase compared to conventional immunotherapy (CIT).
Patients’ knowledge and expectations have a decisive
impact on their compliance and the success of treatment in
any chronic conditions, including allergic diseases.13 However, patients lack knowledge and have misconceptions about
the treatment, with regard to treatment process, duration,
and safety.14,15 We evaluated the knowledge, attitude, and
satisfaction of the patients who received AIT.

Methods
Design
We conducted a retrospective analysis of medical records of
167 patients who were prescribed AIT8 for allergic rhinitis,
asthma, and atopic dermatitis at Dong-A University Hospital
from May 2002 to May 2015. CIT was started in 2002 and
RIT in 2012. The patients who received subcutaneous immunotherapy (SCIT) were only included and those who received
SLIT or bee venom immunotherapy were excluded. Between
May and August 2015, a self-administered, 14-item questionnaire was given to the patients who had currently received
AIT and were undergoing treatment for more than 1 year.
Treatment satisfaction was graded on a 5-point scale, ranging
from very dissatisfied (0 points) to very satisfied (5 points).
We analyzed and compared the clinical characteristics
and the results of questionnaire survey between those who
received CIT and RIT. This study was approved by the
Institutional Review Board of Dong-A University Hospital
(consent number 15–195).

Statistical analysis

Quantitative and qualitative results are given by the mean ±
standard deviation and absolute numbers or frequencies,
respectively. Descriptive statistics were performed using
SPSS software version 12.0 (SPSS Inc., Chicago, IL, USA).
Statistical significance was assessed using the Mann–Whitney
U-test for continuous variables and the Fisher’s exact test
for categorical variables. P-values ,0.05 were considered
to indicate statistical significance.

Immunotherapy

Results
Patient characteristics

All the patients provided written informed consent after being
briefed about the treatment process, benefits, and risks before
AIT initiation. RIT schedule was started 11 years later after
the initiation of CIT at Dong-A University Hospital. Since
the initiation of RIT in 2012, AIT was conducted by either
CIT or RIT during build-up phase in accordance with the

A total of 167 patients were treated with CIT (n=110, 65.9%)
and RIT (n=57, 34.1%). Of the total 110 CIT patients, 29
(26%) started CIT before RIT conduction, and 81 (74%)
after RIT conduction. The CIT and RIT groups comprised
62 males (56.4%) and 32 males (56.1%), respectively;
of the 167 (94%) patients, 157 were adults and only 10 were
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patient’s choice. The CIT build-up phase consisted of one
or two injections during each weekly outpatient clinic visit.8
In the RIT build-up phase, incremental doses of allergen were
administered at intervals that varied from 60 to 120 minutes
over a period of 3–4 days.8 After the target therapeutic dose
(maintenance dose) was achieved, an injection was administered monthly 2 weeks later. When the patients developed
systemic adverse reactions to AIT during the build-up phase,
they were treated appropriately and the schedule was modified according to the severity of the reactions. Mild reactions
were defined as localized skin and subcutaneous symptoms
only such as erythema, itching, and localized urticaria, while
moderate and severe reactions included generalized skin
and cutaneous symptoms, respiratory, cardiovascular, and
gastrointestinal involvement such as hypoxia, hypotension,
and neurologic compromise. When the reactions were mild,
administrations were done as planned. In cases of moderate
or severe reactions, the next injection comprised the same
or the previous dose of allergen followed by slow incremental increase until the maintenance dose was achieved.
The injection was given by a trained nurse. The patients
could consult a physician whenever problems arose during
AIT. Noncompliance was defined as the AIT that was not
continued for more than 2 weeks during a build-up phase,
and more than 2 months during a maintenance phase for the
initial 12 months. The treatment was said to be discontinued
when the total duration of maintenance period was less
than 3 years. The duration of AIT was determined from the
maintenance phase.
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children or adolescents (age range: 11–17 years). The mean
age (38.9±14.2 years vs 32.5±12.8 years, P=0.005) and mean
age at the start of AIT (36.0±14.2 years vs 30.6±13.1 years,
P=0.019) were significantly higher in the CIT group than
in the RIT group. The age at onset of the allergic disease
was not different significantly between the two groups.
In the CIT and RIT groups, cases of bronchial asthma were
39 (35.5%) and 19 (33.3%) and cases of allergic rhinitis were
103 (93.6%) and 51 (89.5%), respectively (Table 1).
Ninety-nine patients completed the questionnaire (61 in
the CIT group and 39 in the RIT group). Sixty-eight patients
did not perform the survey; 10 refused the questionnaire
survey, 2 finished the AIT after 3 years of treatment, 14 were
referred to other hospitals because of change of residence, and
42 discontinued AIT. There were no significant differences
in any of the clinical characteristics between the responders
in both the groups (data not shown).

Comparison between CIT and RIT
The most common allergens used in AIT were house dust
mites (Dermatophagoides pteronyssinus and/or Dermatophagoides farinae) followed by tree pollens and weed pollens.
The duration of AIT was significantly longer in CIT patients
than in RIT patients (24.7±22.3 months vs 14.7±16.8 months,
P=0.003). The proportion of patients with more than 3-year
AIT duration were more in the CIT than in the RIT group;
however, the proportion of patients with less than 3-year
AIT duration were similar between the two groups (data
not shown). Forty-two (25.1%) patients discontinued AIT
with less than 3-year treatment, and only three of them were
children or adolescents. There was no significant difference
in the discontinuation rate between the two groups. About
70% of patients who discontinued AIT had no special reason
for discontinuation or had no follow-up visit. During the

build-up phase, CIT patients showed significantly higher
noncompliance rate (25.5% vs 3.5%, P,0.001) than RIT
patients (Table 2), while there was no difference during
the maintenance phase (data not shown). Although adverse
reactions during build-up phase were not significantly different, dyspnea and anaphylaxis, defined as the clinical criteria
previously,16 were significantly more frequent in the RIT
group than in the CIT group.

Questionnaire survey
Knowledge and attitude toward AIT
A total of 68.7% of the patients initiated AIT by the physician’s recommendation and not by their own decision, which
was not different between the patients of CIT and RIT groups
(67.2% vs 71.1%). Most of the patients (97%) answered they
were provided with the information about AIT, such as the
method, effect and risk, duration of the treatment, cost, and
adverse reactions, by their physicians before AIT initiation
(96.7% vs 97.4%) and knew the allergens injected with AIT
(98.4% vs 100%). More patients undergoing CIT expected complete cure of allergic disease (31.1% vs 23.7%) and improvement of symptoms by more than 50% (44.3% vs 42.1%) than
those undergoing RIT (Table 3).
Table 2 Comparison of the practice between conventional and
rush AIT
CIT group
n=110 (%)

RIT group
n=57 (%)

P-value

74 (67.3)
49 (44.5)
4 (3.6)
23 (20.9)
4 (3.6)
5 (4.5)

45 (78.9)
24 (42.1)
4 (7)
11 (19.3)
5 (8.8)
3 (5.3)

0.149
0.87
0.447
0.843
0.276
.0.9

1 (0.9)

0

.0.9

Number of allergens

2.7±1.1

3.0±1.4

0.102

Duration of AIT,a,b months

24.7±22.3

14.7±16.8

0.003

Discontinuation

28 (25.5)

14 (24.6)

.0.9

Noncompliancec

28 (25.5)

2 (3.5)

,0.001

Frequency of noncompliancec

0.6±1.2

0.3±0.6

0.014

Adverse reactionsc
Itching
Rash or swelling

32 (29.1)
14 (12.7)
9 (8.2)

22 (38.6)
8 (14)
5 (8.8)

0.226
0.813
.0.9

11 (10)
4 (3.6)
0
2 (1.8)

8 (14)
8 (14)
8 (8.8)
10 (17.5)

0.45
0.023
0.004
,0.001

Allergen
House dust mite
Tree pollen
Grass pollen
Weed pollen
Dog dander
Cat dander
Fungi
a

Table 1 Clinical characteristics of the patients
Clinical characteristics
Age,a years
Males
Age at onset of allergic
disease,a years
Age at start of AIT,a years
Allergic diseases
Bronchial asthma
Allergic rhinitis
Atopic dermatitis

CIT group
n=110 (%)

RIT group
n=57 (%)

P-value

38.9±14.2
62 (56.4)
28.1±16.1

32.5±12.8
32 (56.1)
24.2±14.0

0.005
.0.9
0.136

36.0±14.2

30.6±13.1

0.019

39 (35.5)
103 (93.6)
10 (9.1)

19 (33.3)
51 (89.5)
12 (21.1)

0.865
0.37
0.051

Note: Data are presented as mean ± SD.
Abbreviations: AIT, allergen immunotherapy; CIT, conventional immunotherapy;
RIT, rush immunotherapy; SD, standard deviation.
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Urticaria and/or angioedema
Dyspnea
Anaphylaxis
Other

Notes: aData are presented as mean ± SD; bduration of AIT was determined from
maintenance phase; cdata presented are during build-up phase.
Abbreviations: AIT, allergen immunotherapy; CIT, conventional immunotherapy;
RIT, rush immunotherapy; SD, standard deviation.
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Table 3 Knowledge and attitude toward allergen immunotherapy

Initiation of AIT
Patient’s own decision
Physician’s recommendation
Personal insurance
Information provided by the
physician before AIT start
Awareness of allergens used in AIT
Goal of AIT
Complete cure
Improvement of
symptoms .50%
Any improvement of symptoms
Barriers of AIT persistence
Frequent hospital visit
Cost
Lack of efficacy
Concern for adverse effects
Reporting the adverse effects to
the physician/nurse

0.824
20 (32.8)
41 (67.2)
41 (67.2)
58 (96.7)

11 (28.9)
27 (71.1)
30 (78.9)
37 (97.4)

60 (98.4)

38 (100)

19 (31.1)
27 (44.3)

9 (23.7)
16 (42.1)

15 (24.6)

13 (34.2)

34 (55.7)
15 (24.6)
13 (21.3)
8 (13.1)
16 (84.2)

21 (55.3)
14 (36.8)
8 (21.1)
3 (7.9)
17 (94.4)

0.255
.0.9
.0.9
0.535

0.775

0.604

Satisfaction
Very satisfied
Satisfied
Neutral
Dissatisfied
Very dissatisfied
Preference of AIT
to pharmacotherapy
Medical costs
Decreased
Same/not changed
Increased
Use of medication
Usually daily
Intermittent
No use

CIT group
n=61 (%)

RIT group
n=38 (%)

14 (23)
35 (57.4)
11 (18)
1 (1.6)
0
45 (73.8)

9 (23.7)
18 (47.4)
8 (21.1)
3 (7.9)
0
32 (88.9)

15 (24.6)
35 (57.4)
11 (18)

7 (18.9)
23 (59.5)
8 (21.6)

19 (31.1)
24 (39.3)
18 (29.5)

10 (26.3)
15 (39.5)
13 (34.2)

P-value
0.42

0.118
0.341

0.839

Abbreviations: AIT, allergen immunotherapy; CIT, conventional immunotherapy;
RIT, rush immunotherapy.

Abbreviations: AIT, allergen immunotherapy; CIT, conventional immunotherapy;
RIT, rush immunotherapy.

Frequent hospital visits were the main barrier to AIT
persistence, followed by cost, lack of efficacy, and concern
for adverse events, with no significant differences between
the two groups (Table 3). The reasons for the initiation of
CIT were difficulty for admission (61.7%), no specific reason
(20%), concern for adverse events (6.7%), and expectation
of better effect than RIT (5%). Patients chose RIT instead of
CIT because of the need for frequent hospital visits (55.3%),
expectation of faster effect (28.9%), and expectation of better
effect than CIT (13.2%; data not shown).

Treatment results with AIT
The majority (77%) of the patients were satisfied with AIT,
and none were very dissatisfied with AIT. More patients
undergoing RIT preferred AIT to pharmacotherapy than those
undergoing CIT (73.8% vs 88.9%, P=0.118). There was no
significant difference in treatment satisfaction between the
CIT and RIT groups (Table 4). More proportion of patients
who decided on their own to initiate AIT were very satisfied
than those who initiated AIT on the recommendation of their
physician (Figure 1). Patient satisfaction grew with a longer
duration of AIT (Figure 2). However, there was no significant
difference between those with more than 3 years of treatment
and those with less than 3 years (Figure 3). Patients with
allergic rhinitis were more satisfied than those without (80%
vs 32.5%; P=0.016, data not shown). RIT and fewer allergens
used in AIT were associated with greater preference for
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Table 4 Treatment results and satisfaction with allergen
immunotherapy
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AIT compared to pharmacotherapy (Figure 4). Twenty-two
percent of the total patients had their medical costs reduced
and 31% did not take any medications for allergic diseases,
but there was no significant difference between the CIT and
RIT groups (Table 4).

Discussion
AIT plays an important role in the treatment of allergic
diseases, and is associated with favorable outcomes. However, the use of the therapy is hindered by its long treatment
duration. Patient adherence to treatment of chronic diseases
is estimated to be 50%. Adherence to AIT varies widely,
ranging from 13% to 89% in SCIT,17 and only 18% of patients
reached the minimally required duration of treatment of
3 years in one real-life study.18
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Figure 2 Distribution of treatment satisfaction according to allergen immunotherapy
duration.

In this study, patients receiving SCIT were only included,
and the data were analyzed and compared between CIT and
RIT groups. RIT shortens the build-up phase compared with
CIT and minimizes inconvenience associated with AIT, but
exhibits a higher incidence of adverse systemic reactions.
After 11 years of clinical experience with CIT, RIT was introduced in our hospital. This might indicate that CIT duration
was longer than RIT duration. Patients had difficulties with
scheduling time for their injection during business or school
hours. Younger patients, especially students or employees,
preferred RIT to CIT, and RIT patients were younger than
3 

CIT patients in our study. Many efforts to increase adherence
have been attempted, including various administration
routes, accelerated immunotherapy schedule, and frequent
monitoring.19,20 RIT slightly improved the compliance rate
among the patients compared with CIT.19 The duration of
the build-up phase for CIT was about three times longer
than for RIT (data not shown); however, the discontinuation
rate and treatment satisfaction were similar between the
groups. RIT was associated with a higher preference for
AIT in relation to pharmacotherapy. RIT is associated with
an increased risk of systemic reactions, with most of them
not being severe.8 In this study, total adverse reactions and
severe reactions were more common in the RIT than in the
CIT group. However, no patient stopped AIT because of
associated adverse reactions.
Treatment satisfaction was associated with longer treatment duration and patient initiation of AIT. The duration of
AIT was longer in CIT than in RIT group due to the later
initiation of RIT; however, there was no significant difference in treatment satisfaction between the two groups. The
proportion of patients who were very satisfied was higher
when the decision to start AIT was the patient’s own but
not physician’s recommendation. The proportion of patients
who were satisfied with AIT significantly increased as the
duration of AIT became longer, being markedly higher after
1 year of treatment and remaining high until 3 years of treatment. Sade et al15 reported that patients in the first 6 months
of AIT had more knowledge about AIT than those who had
been undergoing long-term treatment. One-year SLIT in
pediatric patients with allergic rhinitis sensitized to house
3 
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Figure 3 Proportion of the patients who were satisfied with the allergen immunotherapy (AIT).
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Figure 4 Proportion of patients who preferred allergen immunotherapy (AIT) to pharmacotherapy.

dust mites improved subjective symptoms and decreased
medication use.21 Postmarketing surveys reported that the
observation itself can affect the compliance with AIT,
which means when patients are aware that their compliance
with treatment is recorded, they tend to be more adherent.6
These findings suggest that more communication and closer
physician–patient relationship before AIT, and especially
in early phase of AIT, could improve the adherence and
efficacy of AIT.
The main factor for discontinuation of AIT was cost,
when health insurance is inadequate or does not exist.10,11
About 70% of the patients in this study had personal insurance; for them, the time consumed by the frequent hospital
visits and long treatment duration were the main barriers
to AIT adherence. RIT might reduce treatment duration,
particularly build-up phase and hospital visits, and its
related costs.
Patients might lack knowledge and have misconceptions
about AIT,14,15 although a real-life study involving a large
patient population reported that the majority of patients had
an adequate knowledge and perceptions about AIT.22 Most
patients had greater and adequate knowledge and perceptions
about AIT in our study. Furthermore, physicians also had
good23,24 or poor25 perceptions about AIT, and there were
significant differences between physicians who had taken
and not taken the training in the field of allergy.26 Physicians
who had taken an allergy rotation during resident training
programs had a tendency to view AIT as effective and to
have referral patterns for allergic diseases to the allergist
compared with those who had not taken.26 In another Korean
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study,27 less than half of the patients diagnosed with allergic
rhinoconjunctivitis had reported they had ever heard of AIT;
of those, 40% had ever discussed AIT with physicians, and
half of the physicians were allergists. These findings indicate that education about AIT is needed for both patients
and physicians.
This study has some limitations. First, the AIT duration
was not similar between the CIT and RIT groups. Second,
the patients undergoing AIT for more than 3 years were part
of the total study patients. Finally, the questionnaire survey
was not conducted on all the study patients. However, the
present study findings are generally consistent with the previous studies on perception and adherence to AIT. In addition,
we analyzed and compared the clinical characteristics of AIT
between CIT and RIT in real-world clinical practice.

Conclusion
Most patients undergoing CIT and RIT were informed
about treatment before the start of AIT; they understood and
were satisfied with the treatment procedure. Active patient
education and strict patient–physician relationship in early
AIT period would improve the effectiveness and compliance of AIT.
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