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ABSTRACT

Introduction: Allergen immunotherapy is a

long-term treatment that has been associated

with patient adherence issues. The aim of the

study was to increase the knowledge on

compliance of patients allergic to house dust

mites, receiving sublingual immunotherapy

(SLIT).

Methods: A retrospective observational study

was performed in 53 Spanish allergy units. We

enrolled patients undergoing the SLIT

treatment for house dust mites including a

scheduled control visit 12 months after

initiating the therapy. We conducted a

comprehensive assessment of compliance

using three methods. In the first step, an

allergist evaluated the patients according to

the results of an interview and the existing

medical records. The subjects taking more than

80% of the overall prescription were defined as

compliant. The remaining noncompliant

patients were divided into groups taking less

than 25%, 25–50%, and 50–80% of the

prescribed SLIT. In the second stage, we

conducted the Morisky–Green test. Finally, the

noncompliant patients were asked to fill a

Enhanced content To view enhanced content for this
article go to http://www.medengine.com/Redeem/13D4
F06010476126.

A. Malet � M. Lluch
Al.lergo Centre, Barcelona, Spain

A. Azpeitia
Medical Department, Stallergenes Iberica,
Barcelona, Spain

D. Gutiérrez
Servicio Neumologia-Alergia, Puerta del Mar
Hospital, Cádiz, Spain

F. Moreno
Doctor Lobatón Clinic, Cádiz, Spain

M. M. San Miguel Moncı́n
Allergy Unit, Pius Hospital de Valls, Xarxa Santa
Tecla, Tarragona, Spain

J. A. Cumplido
Doctor Negrı́n University Hospital, Gran Canaria,
Spain

E. Baró (&)
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self-report assessment form. Data were stratified

into age groups. The potential factors affecting

compliance were also investigated.

Results: Overall, 380 subjects participated in

the study. The compliance rate was 79.7%, and

the treatment discontinuation rate was 22.5%,

while 66.8% of patients were adherent (both

compliant and continuing with the treatment).

The results showed that children were the most

compliant and adolescents the least compliant

(86.6% and 60.9%, respectively). The main

reason for noncompliance was ‘‘forgetting

some doses’’ in 31.0% of the children, 48.0%

of the adolescents, and 53.2% of the adults.

Compliance was associated with the following

factors: age, number of annual control visits,

and reduction in symptomatic medication.

Conclusion: Our results showed that two out of

three patients with house dust mite-induced

allergic rhinitis adhered to the SLIT treatment.

Multidisciplinary and integral solutions are

needed to improve the compliance, with

special attention paid to adolescents.

Funding: Stallergenes Greer Spain.

Keywords: Allergy; Adherence; Allergen
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INTRODUCTION

The allergen-specific immunotherapy is currently

the closest approach to curing allergic rhinitis.

The treatment alters the underlying immune

inflammatory response, thereby preventing

renewed sensitization. It is recommended for

patients with well-identified allergens,

insufficiently controlled by the symptomatic

medication. The treatment has been

traditionally performed by the health-care

providers, in the form of subcutaneous

injections. However, this method is associated

with several problems, such as inconvenience,

invasiveness, and moderate-to-severe adverse

effects [1]. Thus, there is a growing interest in

sublingual administration as an effective

alternative [1, 2]. One of the advantages of

sublingual immunotherapy (SLIT) is that, as an

oral drug, it can be administered at home.

However, the physicians cannot effectively

supervise the drug administration at home,

which has resulted in a surge in compliance

issues [3]. Regardless of the route of

administration, the perennial allergic rhinitis

(PAR) as a chronic condition requires long-term

treatment of over 3 years [4–7]. Therefore,

adherence problems can be expected a priori [8].

Chronic patients often have other associated

comorbidities and follow complex medical

regimens; the adherence is frequently

compromised [9]. Young patients might not

have different comorbidities but face different

challenges to compliance. A lack of compliance is

a common multifactorial problem, which arises

not only from treatment-related factors but also

due to the condition itself and the societal and

health-care system factors [10]. The available data

on the patient adherence to allergen-specific

immunotherapy are often conflicting [11, 12]. In

particular, in allergic rhinitis, compliance rates for

sublingual administration range between 70%

and 97% [10, 13–22]. This wide variation might be

explained by differences in the characteristics and

methodology of the studies, such as the

population profiles and the definition of

compliance [23].

When we first planned our study in 2009, a

few trials that had attempted to assess

compliance to allergen immunotherapy were

mainly exploratory, with limited sample sizes

and short- to medium-term follow-up. No
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significant progress has been made since, and

the identification of the reasons for

noncompliance remains a challenge. Our

study attempted to broaden the current

knowledge of compliance of patients

undergoing SLIT for house dust mite-caused

PAR. The results were stratified by age, and a

comprehensive evaluation of the factors that

determine noncompliance was performed.

METHODS

This multicenter observational study was

conducted in 53 allergy units throughout

Spain between September and December 2009.

All procedures were in accordance with the

ethical standards of the Committee on Human

Experimentation of the Consorci Sanitari

Integral de l’Hospitalet (Barcelona) and with

the Helsinki Declaration of 1964 (as revised in

2013). Informed consent was obtained from all

patients included in the study.

Study Design

The study was divided into two phases. During

the prescreening stage, the clinicians identified

8–10 consecutive outpatients with a confirmed

diagnosis of PAR caused by house dust mites.

The patients had symptoms for more than

12 months, started the SLIT between

September and December 2008, and had a

scheduled control appointment during

the period of data collection

(September–December 2009), 12 months after

initiating the SLIT (Fig. 1). The diagnosis of PAR

was performed according to the common

practice of the centers. This is currently based

on the clinical history of symptoms, the

positivity of skin prick tests, and spirometry

with methacholine challenge when indicated.

Asthma and rhinitis were graded according to

GINA [24] and ARIA guidelines [25],

respectively. The severity was classified

following the method of Valero et al. [26]. In

the second phase, the prescreened patients or

their caregivers were asked to sign an informed

consent form to participate in the study.

Sociodemographic and pathology data and the

retrospective information on the clinical

management of PAR were gathered in a single

visit (the routine yearly visit to the clinic). The

specialist involved and the type of center were

also registered.

Fig. 1 Study flowchart. SLIT sublingual immunotherapy
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Compliance and Discontinuation

Measurements

The main variable of the study was the rate of

compliance. This information was obtained

using three different methods. The first was

based on the allergist assessment of the

proportion of patients completing the

recommended SLIT treatment after 12 months.

The data were obtained by interviewing the

patients and/or caregivers how often they took

their medication and by the retrospective

evaluation of the medical records. Compliant

subjects took C80% of the overall prescription,

while noncompliants were divided into groups

taking \25%, 25–50%, and 50–80% of the

prescribed SLIT. Second, the results of the

Morisky–Green test, a structured four-item

self-reported adherence measurement tool

(validated in Spain by Val et al. [27, 28]), were

used. Patients who answered all questions

correctly were identified as complaints.

Noncompliant subjects were classified

according to the item failed of the

Morisky–Green test: Do you ever forget to take

your medicine? Are you careless at times about

taking your medicine? When you feel better, do

you sometimes stop taking your medicine? If

you feel worse when you take your medicine, do

you stop taking it? Finally, noncompliant

patients and/or their caregivers were given a

questionnaire to assess their compliance and

discontinuation of the SLIT treatment. The

questionnaire collected the socioeconomic

information, such as sex, age, educational

level, marital status, and employment status. It

also contained questions regarding SLIT

treatment. These were ‘‘Did you administer all

the doses?’’, ‘‘Had you terminated the treatment

before you were instructed by the doctor?’’, and

‘‘Reasons for not following the treatment.’’

Patients who permanently discontinued the

SLIT treatment, regardless of the degree of

compliance, were considered ‘‘treatment

discontinuation’’ cases. Patients were

considered adherent when they were both

compliant and continued the treatment

throughout the study. The questions could be

answered not only by the patient ([15 years),

but also by the caregiver or both the patient and

caregiver.

Given the multifactorial nature of the

compliance, reasons for noncompliance were

self-registered by the patients according to the

five dimensions suggested by the World Health

Organization (WHO): socioeconomic,

health-care system-, condition-, therapy-, and

patient-related factors [29].

Statistical Analysis

The sample size was calculated assuming a 95%

confidence level and considering a proportion

of 50%, 385 cases would be recommended for

the study. However, considering an estimated

15% dropout or loss to follow-up rate, a sample

of 453 patients would be required. Therefore,

the initial number of pre-selected individuals

per participating site was 10. The categorical

variables were described according to the

number and percentage of subjects in each

category. The Kolmogorov–Smirnov bilateral

test with a confidence level of 95% was

performed to assess normal distribution. The

descriptive analysis was stratified by age groups:

children (\15 years), adolescents (15–18 years),

and adults ([18 years).

To evaluate the effect of the five evaluated

dimensions on the compliance, a bivariate

analysis was performed using the

nonparametric Mann–Whitney bilateral test,

with a confidence level of 95%, and Pearson’s

Chi-square test. Multivariate analysis was

conducted using a logistic regression model.

1202 Adv Ther (2016) 33:1199–1214



The analyses were performed to explore and

identify the factors associated with SLIT

compliance.

Statistical analysis was carried out using the

SPSS software, version 13.0 (IBM, New York,

USA) [30].

RESULTS

Of the 417 prescreened patients, 22 withdrew

their informed consent, and 15 were lost to

follow-up, leaving 380 evaluable patients.

Sociodemographic and clinical characteristics

of the participants are shown in Table 1. The

overall mean age was 19.8 ± 14.8 years, and

patients suffered from PAR for a mean duration

of 5.9 years, mostly from persistent and

moderate/severe rhinitis (73.4% and 88.9%,

respectively). Before initiating SLIT, most of

the patients received antihistamine medications

(87.1%) and corticosteroids (67.4%). The

subjects had attended a mean of 2.4 control

appointments with the allergist during the

previous year. The main characteristics of the

53 allergists participating in the study are

shown in Table 2.

The overall compliance rate was 79.7%, and

SLIT discontinuation was 22.5%, according to

the allergist evaluation (Figs. 2, 3, respectively).

The rate of adherent patients, defined as being

compliant and without discontinuing the

therapy, was 66.8%. The analysis per age

showed that most of the compliants were

children (86.6%), with few treatment

discontinuations (12.3%), followed by the adult

group (78.1% and 27.5%, respectively; Figs. 2, 3).

Finally, the adolescents showed the lowest

compliance and the highest SLIT

discontinuation rates in comparison with the

overall rates (60.9% and 42.6%, respectively;

Figs. 2, 3). When the overall compliance

rate was calculated using the Morisky–Green

test, the rates decreased considerably (50.9%;

Fig. 4). Patients who were initially considered

noncompliant responded to the patient

questionnaire and 31.7% rejected

nonadherence to SLIT (Fig. 5). The mean time

for PAR-specific immunotreatment cessation was

5.3 ± 3.6 months for the global study sample:

3.8 ± 4.4 months for adolescents, 5.5 ± 2.9 for

adults, and 6.5 ± 4.4 months for children.

The most commonly reported causes of

noncompliance are shown in Table 3. The

principal reason for not complying with the

prescribed SLIT was ‘‘forgetting some doses’’ in

all age groups (children 31.0%, adolescents

48.0%, and adults 53.2%; Table 3). The

‘‘intolerance or adverse effects’’ was the second

most frequently mentioned cause among the

children (27.6%) followed by ‘‘complexity and

prolonged duration of treatment’’ (20.7%).

‘‘Complexity and prolonged duration of

treatment’’ was mentioned in the

noncompliant adolescent and adult groups.

Finally, the second and third cause most

common reasons given by adolescents were

‘‘perception of illness improvement’’ and

‘‘intolerance or adverse effects’’ (16.0% each).

In the adult group, 27.7% admitted to having

‘‘difficulty in taking the medication within the

timetable or schedule.’’

The bivariate analysis (Table 4) identified the

factors associated with high SLIT compliance

rates after 12 months. These were age, length of

medical consultation, frequency of specialist

appointments, using the educational material

or participating in activities concerning allergen

immunotherapy, lack of corticosteroid

treatment, self-perception of PAR

improvement (in particular, a reduction in

PAR severity) [26], and the reduction of

medication after 12 months (Table 4). The
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subsequent logistic regression analysis allowed

the identification of covariates independently

associated with compliance, and in particular,

age, the number of control visits with allergist

per year, and a reduction in PAR medication

(Table 4).

Table 1 Patient sociodemographic characteristics and clinical characteristics of PAR by age groups

Characteristics Children Adolescents Adults Overall
(N5 180) (N5 48) (N5 151) (N5 380)

Sex, female, N (%) 95 (52.8) 22 (45.8) 67 (44.4) 185 (48.7)

Age, years, mean ± SD 8.4 ± 3.0 16.5 ± 1.3 34.5 ± 12.7 19.8 ± 14.8

Time since diagnosis, years, mean ± SD 3.5 ± 2.1 6.4 ± 3.2 8.6 ± 6.8 5.9 ± 5.2

Comorbiditiesa, N (%)

Asthma 132 (73.3) 24 (50) 60 (39.7) 216 (56.8)

Dermatitis 55 (30.6) 8 (16.7) 14 (9.3) 77 (20.3)

Other 71 (39.4) 19 (39.6) 73 (48.3) 163 (43)

Type of asthmab, N (%)

Intermittent 64 (48.5) 10 (41.7) 38 (63.3) 112 (51.9)

Mild/persistent 34 (25.8) 13 (54.2) 20 (33.3) 67 (31)

Moderate/persistent 27 (20.5) 1 (4.2) 1 (1.7) 29 (13.4)

Severe/persistent 1 (0.8) 0 0 1 (0.5)

Type of allergic rhinitisc, N (%)

Intermittent 54 (30) 10 (20.8) 29 (19.2) 93 (24.5)

Persistent 121 (67.2) 37 (77.1) 120 (79.5) 279 (73.4)

Severity of allergic rhinitisd, N (%)

Mild 20 (11.1) 2 (4.2) 6 (4) 28 (7.4)

Moderate 131 (72.8) 38 (79.2) 112 (74.2) 281 (73.9)

Severe 21 (11.7) 7 (14.6) 29 (19.2) 57 (15)

Treatment before allergen immunotherapy, N (%)

Nasal corticosteroids 105 (58.3) 31 (64.6) 119 (78.8) 256 (67.4)

Antihistamines 145 (80.6) 43 (89.6) 142 (94) 331 (87.1)

Others 47 (26.1) 7 (14.6) 19 (12.6) 73 (19.2)

Participants were stratified by age groups: children (\15 years), adolescents (15–18 years), and adults ([18 years)
Due to some missing cases, some percentages do not add up to 100
PAR perennial allergic rhinitis, SD standard deviation
a A patient could respond to more than one option
b According to GINA classification [21]
c According to ARIA classification [22]
d According to Valero et al. work [23]
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DISCUSSION

The treatment of allergic rhinitis is based on

environmental allergen avoidance,

symptomatic pharmacotherapy, and

allergen-specific immunotherapy [5]. These

treatments are effective; however, there are

some serious compliance issues [31]. There is

little information on adherence to educational

strategies of dust mite avoidance or treatment

with antihistamines and nasal corticosteroids

[11]. Several studies have attempted the

evaluation of the real compliance to SLIT,

without clear-cut results. Therefore, we

designed a comprehensive assessment of

compliance of patients suffering from PAR

caused by house dust mite, including an

assessment of the most probable causes for

noncompliance and, importantly, stratifying

the population into age groups.

The results of this study showed that

two-thirds (66.8%) of the population under

study were adherent (taking C80% of the

indicated doses, without abandoning the

treatment during the 12 months of study). The

overall compliance rate was 79.7% and the

discontinuation rate, 22.5%. These compliance

data are in agreement with several previously

published studies of patients with PAR, which

have reported the rates of around 70–80%

[10, 15, 17–22]. Another study has reported a

higher compliance of approximately 97% [20].

However, in that study, the patients counted

the pills themselves and reported via a

telephone interview, which could be

inaccurate and susceptible to

misrepresentation. Variations caused by the

method of compliance measurement were

apparent in our study. The results of the

Morisky–Green test gave lower rates of

compliance (50.9%), even to be also a

self-reported method that may trend to

overestimate compliance. However, the

Morisky–Green test contains a too broadly

phrased question: ‘‘do you ever forget to take

your medicine?’’ which makes the responders

frequently being classified as noncompliants,

because forgetting one dose might be very

common. The choice of a method for an

accurate measurement of compliance is always

under discussion, as both the subjective and

objective techniques suffer from important

limitations. Compliance has frequently been

Table 2 Professional profile of investigators participating
in the study (N = 53)

Characteristics N5 53

Sex, male, N (%) 37 (69.8)

Age, mean ± SD 49.9 ± 9.1

Type of health-care center, N (%)

Public 25 (47.2)

Private 27 (50.9)

Years practicing as specialist, N (%)

\5 years 3 (5.6)

5–20 years 25 (47.2)

C20 years 25 (47.2)

Time with each patient, N (%)

\10 min 0 (0)

10–15 min 28 (52.8)

15–30 min 23 (43.4)

[30 min 2 (3.8)

Educational approacha, N (%)

Classroom training courses 20 (37.7)

Informative leaflets 44 (83)

Oral explanation 5 (9.4)

Other measures 18 (33.9)

Due to some missing cases, some percentages do not add
up to 100
SD standard deviation
a A patient could respond to more than one option
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assessed using self-reporting. This is a feasible

method for observational studies conducted

according to the standard clinical practice and

simple enough for the patients. However, it can

be inaccurate, with a tendency to overestimate

compliance [32, 33]. In the present study, when

a potential noncompliant case was detected

based on patient response and the retrospective

evaluation of the medical records, the patient

and/or the caregiver was invited to answer

specific questions to assess the compliance in

greater depth. Overall, 31.7% of the subjects

who were initially identified as noncompliant

by the investigators reported themselves as

compliant. It is not clear whether this

figure reflects the extent to which the patients

overestimate their compliance. Certainly, this is

not a perfect tool to measure the compliance

with SLIT, but at least this shortcoming does

not reduce the credibility and relevance of the

results. In addition, our study sample was large

enough to minimize the selection bias and,

therefore, avoided overestimating the

compliance rates.

The assessment of compliance depending on

age was also performed. The groups of children

and adolescents were not large, but sufficient to

allow the detection of statistically significant

differences between the groups. In particular,

children under 15 years of age were the group

with the highest rate of compliance (86.1%),

only slightly lower than that obtained by

Bernaola et al. (91.4%) [34]. This pattern is

repeated for other chronic conditions, as

parents often take close care of their children

to ensure the correct administration of the

medication. In contrast, adolescents were the

group with the highest noncompliance and

treatment discontinuation. This is a common

situation, particularly when accompanied by

the following factors: older adolescent, mental

health issues with the caregiver, family

Fig. 2 Information on compliance with sublingual
immunotherapy based on the allergist assessment
N = 376. The allergist assessment of the proportion of
patients completing the recommended sublingual
immunotherapy (SLIT) doses after 12 months was
obtained both by interviewing the patients and/or
caregivers how often they took their medication and by
the retrospective evaluation of the medical records.

Compliant subjects were defined as those taking more
than 80% of all prescribed doses. The noncompliants were
divided into groups taking\25%, 25–50%, and 50–80%
of the prescribed medication. Participants were stratified
by age groups: children (\15 years), adolescents
(15–18 years), and adults ([18 years). *Chi-square test,
P\0.0001 for adolescents in comparison with the overall
rate

1206 Adv Ther (2016) 33:1199–1214



Fig. 3 Rate of discontinuation of the sublingual
immunotherapy. The investigator interviewed the patients
who permanently discontinued sublingual immunotherapy
(SLIT) treatment, regardless of the degree of compliance;
they were considered ‘‘treatment discontinuation’’ cases.

Participants were stratified by age groups: children
(\15 years), adolescents (15–18 years), and adults
([18 years). *Chi-square test, P\0.0001 for children and
adolescents in comparison with the overall rate

Fig. 4 Rate of patients compliant with the sublingual
immunotherapy based on the results of the Morisky–
Green test N = 334. A compliant subject was expected to
give appropriate answers to the four questions of the
Morisky–Green test. Noncompliant subjects are
represented according to the item failed in the Morisky–
Green test (Do you ever forget to take your medicine? Are

you careless at times about taking your medicine? When
you feel better, do you sometimes stop taking your
medicine? If you feel worse when you take your medicine,
do you stop taking it?). Participants were stratified by age
groups: children (\15 years), adolescents (15–18 years),
and adults ([18 years). *Chi-square test, P\0.0001 for
adolescents in comparison with the overall rate
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conflicts, complex therapy, medication with

side effects, and denial of illness [35].

Regarding the treatment dropouts, the mean

duration up to discontinuation of SLIT was

approximately 6 months. Our results (22.5%)

are broadly in accord with the previously

published reports, which show discontinuation

rates ranging from 8% to 50% [14, 16]. The

latter value has been derived from the sales

figures of two large manufacturers in Italy [14],

using the methods significantly different from

the methodology of the present study.

Interestingly, Vita et al. have assessed the

discontinuation rate in three groups of

patients classified according to the type of PAR

care program (control visits scheduled four

times, twice, or once a year). The patients

attending the allergist four times a year

showed the lowest rate of discontinuation

(8.1%), followed by the twice-a-year group

(14.7%) and the once-a-year group (29.3%). In

our study, the patients attended an average of

2.4 appointments per year; the compliance was

similar to that in the last two groups of Vita

et al. We designed a follow-up of 12 months, a

long-term evaluation in comparison with the

data for these types of studies available in 2009.

Since then, several studies have tried to collect

information throughout the entire 3-year

course of SLIT. However, the reported range of

withdrawals remains inconclusive, between 7%

and 40% [13, 14, 16, 17, 21].

In our study, the main reason for not

complying with SLIT was ‘‘forgetting some

doses.’’ Nevertheless, the results differed

depending on age, although the statistical

power was insufficient to apply a hypothetical

test allowing the corroboration of the

mentioned differences. The ‘‘adverse effects’’

were reported as the second main cause of

noncompliance in the group of children, which

was consistent with the results of other studies

[19]. Adult patients reported both the

‘‘complexity and prolonged duration of

treatment,’’ as well as ‘‘difficulty in taking the

medication according to the timetable or

schedule.’’ Interestingly, in the adolescent

group, not only the ‘‘complexity and

prolonged duration of treatment,’’ but also the

‘‘perception of illness improvement’’ was

recorded. The five dimensions affecting

compliance with long-term or chronic

treatments, suggested by the WHO, were

represented to a larger or smaller extent by the

noncompliant patients in our study [4].

Therefore, compliance as a multi-causal

condition may vary in magnitude according to

the patient characteristics, which fit in with the

Fig. 5 Information on compliance with sublingual
immunotherapy based on the results of the noncompliant
patient report form N = 63. Participants identified as
noncompliants by the investigators were asked to fill a
patient report form. Subjects and/or their caregivers
were requested to answer the questions regarding their
compliance and continuation of the sublingual
immunotherapy (SLIT) doses. The answers supplied
socioeconomic information, including sex, age, educational
level, marital status, and employment status, and data on
SLIT treatment (‘‘did you take all the doses?’’, ‘‘had you
terminated the treatment before your doctor instructed?’’,
and ‘‘reasons why you did not fulfill the treatment’’).
Participants were stratified by age groups: children
(\15 years), adolescents (15–18 years), and adults
([18 years). *Chi-square test, P\0.0001 for children
and adolescents in comparison with the overall rate
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model defined for adherence to long-term or

chronic treatments [4]. All these factors should

be taken into account when designing

individual solutions and defining strategies to

improve compliance with allergen

immunotherapy. The information given to

each subject before and during SLIT should

clearly describe the schedule of administration

and the duration of the treatment. The

collaboration of patients is essential to

Table 3 Reported causes of noncompliance with the sublingual immunotherapy in different age groups and according to the
World Health Organization (WHO) 5-dimension model

WHO 5 dimensions Factorsa
Children Adolescents Adults

(n = 29) (n = 25) (n = 47)

Patient-related

Forgetting some doses 9 (31.0) 12 (48.0) 25 (53.2)

Logistic reasons regarding 
treatment 0 3 (12.0) 4 (8.5)

Therapy-related

Complexity and prolonged 
duration of treatment 6 (20.7) 7 (28.0) 16 (34)

Intolerance or adverse effects 8 (27.6) 4 (16.0) 5 (10.6)

Difficulty in taking the medication 
according to timetable or schedule 3 (10.3) 1 (4.0) 13 (27.7)

Treatment ineffectiveness 2 (6.9 ) 2 (8.0) 4 (8.5)

Socioeconomic-related High cost of treatment 3 (10.3) 3 (12.0) 10 (21.3)

Health care system-related Lack of information regarding the 
illness or its treatment 5 (17.2) 0 3 (6.4)

Condition-related Perception of illness improvement 0 4 (16.0) 3 (6.4)

This is a self-registered questionnaire, including five dimensions suggested by the WHO: socioeconomic, health-care system-,
condition-, therapy-, and patient-related factors [29]
The primary reason given by patients/parents is highlighted in red, the second reason in orange, the third in yellow, and the
fourth in green
Data are shown as N (%)
a Patients could indicate more than one reason. Data are shown only for those factors that have accumulated[5% of
responses
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Table 4 Factors affecting patient compliance with sublingual immunotherapy

Characteristics Compliants
(N5 254)

Noncompliants
(N5 101)

Bivariate
analysisa

Multivariate analysisb

P value OR (IC 95 %) P value

Sociodemographic Age, N (%)

Children 135 (82.3) 29 (17.7) NA NA 0.001

Adolescents 23 (47.9) 25 (52.1) 0.001 5.0 (2.1–12.1) \0.001

Adults 95 (66.9) 47 (33.1) 2.5 (1.3–4.7) 0.007

Clinical
management/
health-care
system use

Time with each patient, N (%)

\15 min 119 (66.5) 60 (33.5) 0.022 NA NA NA

[15 min 135 (76.7) 41 (23.3)

Number of visits/year,
mean (SD)

2.6 (1.4) 1.9 (1.1) \0.001 0.7 (0.5–0.9) 0.006

Educational approach, N (%)

Oral explanation 116 (78.4) 32 (21.6) 0.01 NA NA NA

No oral explanation 138 (66.7) 69 (48.3)

Treatment prior to SLIT, N (%)

Corticoids 152 (67.6) 73 (32.4) 0.015 NA NA NA

No corticoids 92 (79.3) 24 (20.7)

Self perceived
assessment

Change in PAR type after 12 months, N (%)c

PAR improvement 128 (81.5) 29 (18.5) 0.004 NA NA NA

PAR stable or worsening 101 (67.8) 48 (32.2)

Change in PAR severity after 12 months, N (%)d

Patients improving at
least one level

104 (83.2) 21 (16.8) 0.001 NA NA NA

Patients stable or
worsening

97 (66.4) 49 (33.6)

Change in PAR treatment after 12 months, N (%)

Stable or increased 30 (44.8) 37 (55.2) \0.001 5.3 (2.8–9.9) \0.001

Diminished 206 (82.7) 43 (17.3) NA NA NA

Other variables were also tested but were not significantly associated with compliance with the SLIT, neither in the bivariate
analysis nor in the multivariate analysis. These were age and sex of the allergist, public or private health center, patient sex,
suffering from asthma, type of PAR, severity of PAR [26], using only corticosteroids versus other drugs, and response to
treatment
Compliant patients took C80% of the prescribed SLIT doses, while noncompliants took\25%, 25–50%, and 50–80%
IC confidence interval, NA not available, OR odds ratio, PAR perennial allergic rhinitis, SD standard deviation, SLIT
sublingual immunotherapy
a The Mann–Whitney U test was used for continuous variables and the Pearson’s Chi-square test for categorical variables
b P values for retained variables within the equation are reported. The model gives a predictive value of 35.5% for
noncompliant patients and 94.7% for compliant patients
c According to the ARIA classification [22]
d According to the Valero et al. work [23]

1210 Adv Ther (2016) 33:1199–1214



integrate the SLIT treatment into their daily

routines. Adequate information on managing

the most common local reactions in the mouth

or gastrointestinal tract [10, 36] might also be of

value.

Two interesting findings are worth

emphasizing. First, the cost of treatment only

took the fourth place in the ranking by

noncompliant adult patients. This result did

not support the previous findings indicating

that the cost is not relevant in Spain [11]. In

many countries, the SLIT treatment is not

reimbursed [11]. Second, our exhaustive

assessment showed that several additional

factors independently affected the compliance

with SLIT. These factors were the age of the

patient (less than 15 years), an increase in

treatment efficacy by the reduction of

symptomatic drug consumption after

12 months, since the initiation of SLIT, and a

close patient-physician relationship (increased

frequency of control visits). These factors have

also been mentioned by other authors [11, 16].

Other variables associated with the compliance

with SLIT have been widely discussed (e.g.,

teaching the patient to control the illness

severity [33]). In the present study, similar

aspects (educational measures at the initiation

of SLIT and change in the frequency and

severity of allergic rhinitis) and other not

previously reported variables (e.g., medical

consultation length or use of corticosteroids as

a treatment before the SLIT) were associated

with compliance with SLIT in the bivariate

analysis. However, this was not the case in the

subsequent multivariate logistic regression

analysis (data not shown). The change in the

PAR type after 12 months, change in PAR

severity, and change in PAR treatment are

some of the dimensions in the multivariate

analysis that could also be a consequence of the

poor compliance rather than an influence

factors. However, except for the last factor

(change in PAR treatment), none of these was

associated with a lack of compliance.

Improvement in the compliance with

allergen immunotherapy, therefore, requires

multidisciplinary and integral solutions,

including patient education, strict follow-up,

and regular contacts before and during

treatment [33, 37]. A consensual agreement

between the patient and the specialist to tailor

the schedule [38] and establishing a mechanism

to remind the patients to take their medication

[39, 40] should also improve the compliance

outcomes.

CONCLUSION

This observational study supplied some real-life

data on compliance with SLIT in patients with

house dust mite-PAR and showed variations

caused by different methods of compliance

measurement. Our results showed that two out

of three patients with house dust mite-induced

allergic rhinitis adhered properly to the SLIT

treatment. In addition, a comprehensive

assessment of age groups demonstrated once

again that adolescents between 15 and 18 years

of age were the population with the

significantly worst compliance and the highest

discontinuation rates. Therefore, the allergists

in a multidisciplinary team should promote

good standards of self-medication and

persistence. They should employ educational

material and activities and develop a close

relationship with the patient. The team should

pay special attention to adolescent patients.
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Magdalena Lluch, Eva Baró, and Albert Roger
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