Hindawi Publishing Corporation
BioMed Research International

Volume 2016, Article ID 5186765, 5 pages
http://dx.doi.org/10.1155/2016/5186765

Research Article

Importance of Quality of Life for Adherence to

Sublingual Immunotherapy

Marie-Luise Lemberg,1 Peter Eberle,” and Kija Shah-Hosseini!

!Institute of Medical Statistics, Informatics and Epidemiology, University of Cologne, Lindenburger Allee 42, 50931 Cologne, Germany
*Pediatric Practice for Pneumology/Allergology, Wilhelmshoher Allee 109, 34121 Kassel, Germany

Correspondence should be addressed to Kija Shah-Hosseini; kija.shah@uni-koeln.de

Received 12 February 2016; Revised 18 April 2016; Accepted 23 June 2016

Academic Editor: Hiroto Matsuse

Copyright © 2016 Marie-Luise Lemberg et al. This is an open access article distributed under the Creative Commons Attribution
License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly
cited.

Background. Nonperception of efficacy ranks among the most commonly cited causes for nonadherence to sublingual
immunotherapy (SLIT). Quality of life (QoL) in patients is a determining factor influencing adherence. We investigated QoL and
adherence separately in SLIT patients at one pediatric practice in Germany. Methods. We conducted a noninterventional, cross-
sectional, retrospective, quality-of-life survey among pediatric patients treated with SLIT. QoL was assessed using the generic SF-12
health survey in German. The items contained in the SF-12 health survey are weighted, added up, and converted to obtain a physical
component score (PCS) and a mental component score (MCS). Each component score ranges from 0 to 100; the higher the score,
the better the QoL perceived. Results. 201 surveyed patients who had undergone SLIT showed PCS-12 of 49.3 (+ 7.0) and MCS-12
of 52.6 (+ 7.2). These figures correlate strongly with those reported for the German general population (n = 2453): PCS-12 of 49.6
(+ 8.7) and MCS-12 of 52.3 (+ 8.0). 70.2% (73) of 104 patients were adherent at this practice. Conclusions. QoL in the SLIT patients
surveyed here appears as good as that of the general population. Adherence to SLIT at this practice was remarkably better than that

reported elsewhere.

1. Introduction

Sublingual immunotherapy (SLIT) is the up-and-coming
choice of therapy in hyposensitization. Especially in children,
this therapy seems to be preferred because of its excellent
safety profile and good tolerability [1]. Additionally, numer-
ous studies have validated and verified the efficacy of SLIT
[2]. Although SLIT is patient-managed and convenient, poor
patient adherence has been reported, as for many other treat-
ments of chronic conditions [3]. Specific data for adherence
to SLIT vary widely [4], with dropout rates ranging from
49% to 82% of patients who do not follow the recommended
three years of SLIT [3, 5]. Several postmarketing surveys and
clinical trials have concluded that the causes for patients’
nonadherence to SLIT are nonperception of eflicacy, side
effects, and costs [3, 4, 6]. An Italian study investigating
the causes for nonadherence surveyed physicians who stated
nonperception of efficacy as the most common motive for
a patient to discontinue treatment [7, 8]. At the same time,

other studies have proven the efficacy of the SLIT regimen
[9, 10]. Finally, several studies have yielded conflicting results
with respect to the problem of poor patient adherence to SLIT.
An extensive American study disclosed the immense burden
of allergic rhinitis in children and backed the proposition
that, next to adverse events, a lack of therapy effectiveness is
the most common reason for nonadherence in children and
adult populations [11].

Studies offer a range of evidence on how strongly SLIT can
enhance quality of life (QoL) by utilizing a disease-specific
tool, the Rhinitis Quality of Life Questionnaire (RQLQ),
to compare QoL before and after treatment [12]. Recently,
studies have begun to explore the effect of SLIT on general
QoL [2]. Since only little research on general QoL has been
done so far, we conducted this generic health survey to
acquire QoL data from SLIT patients at one practice and
compare them to the data from the general population in
Germany. Literature addressing nonadherence to SLIT is rare.
Our objective was to evaluate the general QoL in a SLIT
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FIGURE 1: Patient flow for quality-of-life analysis.

patient cohort and to prompt new thoughts on the reasons
for nonadherence.

2. Methods

2.1. Participants. Patients treated with SLIT (carbamylated
monomeric allergoid tablets, ®Lais tablets) from 2009 to
2014 at one pediatric practice (author P. Eberle) in Germany
were selected for this cross-sectional, retrospective, quality-
of-life survey. No clinical and demographical characteristics
were documented to ensure the anonymity of the patients
as required by the German data protection law. As long as
personal data is not discernible, the data can be evaluated and
analyzed for research purposes.

2.2. SF-12 Quality-of-Life Questionnaire. This survey imple-
mented the generic SF-12 health survey in German to assess
quality of life. The investigator (P. Eberle) sent the ques-
tionnaire to the parents of pediatric patients who had been
prescribed SLIT from 2009 to 2014. Questionnaires were
to be sent back to the investigator in a prepaid envelope
provided to the patients’ parents. Because no clinical and
demographical characteristics were documented for reasons
of data protection, the questionnaires could not be traced
back to the respective patients. Valid questionnaires were
subsequently analyzed. No follow-up was performed so that
the questionnaires remained anonymous.

The questions contained in the SF-12 health survey are
standard items which are weighted, added up, and converted
to obtain a physical component score (PCS) and a mental
component score (MCS). Each of the component scores
ranges from 0 to 100; the higher the score, the better the QoL
perceived [13].

The SF-12 is a standard measurement tool that evolved
from the SF-36 in the USA and has been shown to be a
reliable, comparable, and valid instrument for health assess-
ment [14]. Evaluating the general health profile rather than
disease-specific QoL allows a comparison across conditions
and populations. Considering the results of the generic
physical component summary scores (PCS-12) and mental
component summary scores (MCS-12), our survey results can
be compared to other generic SF-12 outcomes [15].

2.3. Adherence Data at the Same Setting. Patient adherence
was to be evaluated separately for all patients at the par-
ticipating pediatric practice who had completed a full 3-
year treatment cycle as recommended in the WAO position
paper for SLIT [10]. Hence, adherence was to be assessed
for patients who had started immunization therapy between
2009 and 2011 and should theoretically have completed it
between 2011 and 2014. We did not use the questionnaires
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FIGURE 2: SF-12 results, blue: data from the practice, n = 201; SF-12
results, green: data from Gandek et al’s study, n = 2453.

but rather the patient data to analyze adherence. During
this period, 104 patients started SLIT: 10 patients in 2009,
29 patients in 2010, and 65 patients in 2011. Dropouts were
defined as patients who ceased to seek consultation at the
practice before completing their 3-year treatment cycle.

3. Results

3.1 QoL. The SF-12 questionnaire was sent to 393 eligible
patients in April 2014. In total, 201 patients returned the
completed SF-12 questionnaire. These 201 patients comprised
the QoL population (Figure 1).

The analysis of the SF-12 health survey for the QoL
population showed results that were practically equal to those
reported for the German general population (Figure 2). PCS-
12 0f 49.28 (+ 7.001) resulted for the QoL population, which is
almost identical to that determined for the German general
population. Similarly, the MCS-12 for the QoL population
was 52.58 (+ 7.232) and likewise almost the same as that
of the German general population [14]. Calculations were
performed using a standard procedure for SF-12 analysis [13].

3.2. Adherence. Overall, 104 patients began therapy between
2009 and 2011 (Figure 3). These patients were identified in
a separate procedure based on anonymous raw patient data
from the practice.

In 2009, 10 patients started SLIT, 6 (60%) of whom
finished the full 3-year therapy cycle. In 2010, 29 patients
began SLIT and 22 of them (76%) completed the entire 3-
year treatment schedule, yielding a dropout rate of 24%. In
2011, 65 patients started SLIT, 45 (69%) of whom completed
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FIGURE 3: Patient flow for adherence analysis.
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the therapy. In total, 73 (70.2%) patients adhered to therapy
and 31 patients dropped out prematurely. The dropouts were
observed as a steady increasing number as shown in Figure 4.

4. Discussion

The patients responding to our survey who had been treated
with SLIT assessed their QoL almost identically as did the
German general population. To compare our QoL data, we
used a study examining the health status of the general
population of 9 European countries and extracted from this
the general QoL in the German population between 18 and 74
years. The samples for this study were chosen representative
for the general population in Germany according to sex,
age, and regional distribution. The results of this nationwide
survey showed PCS-12 of 49.3 (+ 6.86) and MCS-12 of 52.4
(£ 7.34). The patients participating in our survey who had
been treated with SLIT had virtually the same mental and
physical component scores as the German general population
as stated in the abovementioned study from 1998 [14].

In connection with these similar scores, it is important
to consider that QoL has been reported to be lower in
patients suffering from allergies than in patients without
them. Another study examined QoL in patients suffering
from allergic rhinitis (AR) and patients suffering from AR
and allergic asthma (AA) compared to a control group.
Patients aged 20 to 44 years were observed, and the study
did not differentiate between perennial and seasonal allergies,
similar to a population study [16]. It used the generic SF-36

health survey, the outcomes of which are comparable with
SE-12 results [14]. The results of this study of young adults
revealed a significant decrease in the mental component
scores of patients suffering from AR or AR and AA. Allergy
patients showed a lower mental score (MCS-36 = 48.0) than
the control group (MCS-36 = 51.3). Patients suffering from
allergies also had a lower QoL than did the control group.
The physical score PCS-36 in patients with AR and AA
was 45.6 and 50.5 in the control group. Obviously, allergies
compromise quality of life. Particularly, patients with both
AR and AA suffer a significant loss of QoL in comparison to
the control group [16].

SLIT appears to have a strong, positive impact on QoL
in children suffering from allergies. QoL in children treated
with SLIT at our practice is similarly good as that of the
general German population. The present study therefore
suggests that QoL in pediatric patients treated with SLIT
might be comparable to that of the general population. It
has been observed that untreated allergies compromise QoL.
The QoL in patients with chronic conditions is dependent
on the convenience, efficacy, and safety of the treatment
used. These factors immediately affect QoL, which in turn
directly influences adherence [17]. A general assessment such
as the SF-12 permits a comparison between other conditions
and the normal population, but its depth is limited [15].
QoL of the patients surveyed in our study was equal to
that of the German general population. This finding suggests
that patients treated with SLIT did perceive efficacy of the
therapy. The results and conclusions drawn from our study
may prompt researchers to reconsider the common opinion
that nonperception of efficacy is one of the main causes for
nonadherence to SLIT.

Patients who underwent SLIT in this practice were more
compliant than patients in other studies [3, 5, 18]. The
cumulative dropout rates between 24% and 40% in this
particular practice were remarkably low; overall, 31 out of
104 patients (29.8%) dropped out and did not finish the
therapy. Recent literature cites average dropout rates between
49% and 82% [3, 5]. One might assume that adherence
to treatment increases when a patient perceives its efficacy
(18].

One weakness of this study is the unknown overlap of
data. The questionnaire was sent out to all patients who were
prescribed SLIT from 2009 to 2014 (n = 393). Adherence
data were retrieved from the same population—using patient
data, not questionnaires—but only for patients beginning
SLIT in the years 2009 to 2011 (n = 104). Questionnaires
were not necessarily returned by all patients in the adherence
population. The overlap, however, cannot be determined
because the data were retrieved anonymously. Hence, we
cannot analyze any subgroups.



As in many retrospective studies, the risk of recall bias
is given in our study, too. In particular, the fact that parents
answered the survey for their children makes it difficult to
rule out recall bias. Still, in this case, recall bias through
parents’ reporting may be limited, because it was an anony-
mous survey about a treatment that is not explicitly exposed
to public opinion and the survey was designed so as not to
disclose any socially undesirable situation [19].

5. Conclusions

In summary, our results suggest that SLIT may have a positive
impact on QoL. Adherence at this setting was remarkably
good. Not only does efficacy of a therapy appear to be
crucial for adherence, but also a holistic approach, the
physician-patient relationship, and the quality of treatment
delivery are determining factors [18]. Research has begun
to develop strategies for enhancing patients’ adherence to
SLIT; extensive patient education as well as constant therapy
monitoring can perceptibly increase adherence [3, 20]. The
clinical benefit of a full cycle of SLIT can only be achieved
with better adherence, which is dependent on a number
of factors relating to the patient, the disease, the treatment
itself, the physician, and the healthcare system in general [21].
Therefore, this up-and-coming route of therapy needs further
research and guidelines on how optimal adherence can be
achieved for SLIT patients. Our study gives an indication that
adherence might be better if patients perceive good QoL.

Abbreviations

AA:  Allergic asthma
AR:  Allergic rhinitis
MCS:

Mental component score
PCS:  Physical component score
QoL:  Quality of life

RQLQ: Rhinitis Quality of Life Questionnaire
SLIT:  Sublingual immunotherapy.

Competing Interests

The authors declare that there are no competing interests
regarding the publication of this paper.

Acknowledgments

This study was funded by Lofarma Deutschland GmbH.
The authors thank Gena Kittel for her valuable editorial
assistance.

References

[1] G. W. Canonica, J. Bousquet, T. Casale et al., “Sub-lingual
immunotherapy: World Allergy Organization position paper,”
World Allergy Organization Journal, vol. 2, pp. 223-281, 2009.

[2] A. M. Laury, R. J. Schlosser, and S. K. Wise, “Sublingual
immunotherapy and quality of life;” Current Opinion in Oto-
laryngology and Head and Neck Surgery, vol. 21, no. 3, pp. 252-
255, 2013.

BioMed Research International

[3] B. G. Bender and J. Oppenheimer, “The special challenge
of nonadherence with sublingual immunotherapy,” Journal of
Allergy and Clinical Immunology: In Practice, vol. 2, no. 2, pp.
152-155, 2014.

[4] G. Senna, C. Lombardi, G. W. Canonica, and G. Passalacqua,
“How adherent to sublingual immunotherapy prescriptions are
patients? The manufacturers’ viewpoint,” Journal of Allergy and
Clinical Immunology, vol. 126, no. 3, pp. 668-669, 2010.

[5] J. Sieber, S. De Geest, K. Shah-Hosseini, and R. Mdsges,
“Medication persistence with long-term, specific grass pollen
immunotherapy measured by prescription renewal rates,” Cur-
rent Medical Research and Opinion, vol. 27, no. 4, pp. 855-861,
2011.

[6] E. Savi, S. Peveri, G. Senna, and G. Passalacqua, “Causes of
SLIT discontinuation and strategies to improve the adherence: a
pragmatic approach,” Allergy, vol. 68, no. 9, pp. 1193-1195, 2013.

[7] G. Passalacqua, E Frati, P. Puccinelli et al., “Adherence to
sublingual immunotherapy: the allergists’ viewpoint,” Allergy,
vol. 64, no. 12, pp. 1796-1797, 2009.

[8] S. Scurati, E Frati, G. Passalacqua, P. Puccinelli, C. Hilaire,
and C. Incorvaia, “Adherence issues related to sublingual
immunotherapy as perceived by allergists,” Journal of Patient
Preference and Adherence, vol. 4, pp. 141-145, 2010.

[9] S.Radulovic, D. Wilson, M. Calderon, and S. Durham, “System-
atic reviews of sublingual immunotherapy (SLIT),” Allergy, vol.
66, no. 6, pp. 740-752, 2011.

[10] G. W. Canonica, L. Cox, R. Pawankar et al, “Sublingual
immunotherapy: World Allergy Organization position paper
2013 update,” World Allergy Organization Journal, vol. 7, no. 1,
article 6, pp. 1-52, 2014.

[11] E. O. Meltzer, M. S. Blaiss, M. J. Derebery et al., “Burden of
allergic rhinitis: results from the Pediatric Allergies in America
survey, Journal of Allergy and Clinical Immunology, vol. 124, no.
3, pp. $43-570, 2009.

[12] S.Rak, W. H. Yang, M. R. Pedersen, and S. R. Durham, “Once-
daily sublingual allergen-specific immunotherapy improves
quality of life in patients with grass pollen-induced allergic
rhinoconjunctivitis: a double-blind, randomised study;” Quality
of Life Research, vol. 16, no. 2, pp. 191-201, 2007.

[13] M. Bullinger and I. Kirchberger, SF-36 Fragebogen zum Gesund-
heitszustand, Hogrefe, Gottingen, Germany, 1998.

[14] B. Gandek, J. E. Ware, N. K. Aaronson et al., “Cross-validation
of item selection and scoring for the SF-12 Health Survey in nine
countries: results from the IQOLA Project,” Journal of Clinical
Epidemiology, vol. 51, no. 11, pp. 1171-1178, 1998.

(15] E. E Juniper, “Measuring health-related quality of life in
rhinitis,” Journal of Allergy and Clinical Immunology, vol. 99, no.
2, pp. $742-5749, 1997.

[16] B.Leynaert, C. Neukirch, R. Liard, J. Bousquet, and F. Neukirch,
“Quality of life in allergic rhinitis and asthma. A population-
based study of young adults,” American Journal of Respiratory
and Critical Care Medicine, vol. 162, no. 4, pp. 1391-1396, 2000.

[17] M. A. Testa and D. C. Simonson, “Assessment of quality-of-life
outcomes,” The New England Journal of Medicine, vol. 334, no.
13, pp. 835-840, 1996.

[18] M. A. Kiel, E. Roder, R. Gerth Van Wijk, M. J. Al, W.
C. J. Hop, and M. P. M. H. Rutten-Van Molken, “Real-life
compliance and persistence among users of subcutaneous and
sublingual allergen immunotherapy;,” Journal of Allergy and
Clinical Immunology, vol. 132, no. 2, pp. 353-360, 2013.



BioMed Research International

[19] C. Infante-Rivard and L. Jacques, “Empirical study of parental
recall bias,” American Journal of Epidemiology, vol. 152, no. 5, pp.
480-486, 2000.

[20] A. Antico, “Long-term adherence to sublingual therapy: litera-
ture review and suggestions for management strategies based
on patients’ needs and preferences,” Clinical & Experimental
Allergy, vol. 44, no. 11, pp. 1314-1326, 2014.

[21] C. Incorvaia, M. Mauro, G. Leo, and E. Ridolo, “Adherence
to sublingual immunotherapy,” Current Allergy and Asthma
Reports, vol. 16, no. 2, article 12, pp. 1-5, 2016.



