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The selection of pharmacotherapy for patients with allergic
rhinitis (AR) depends on several factors, including age,
prominent symptoms, symptom severity, control of AR, patient
preferences, and cost. Allergen exposure and the resulting
symptoms vary, and treatment adjustment is required. Clinical
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decision support systems (CDSSs) might be beneficial for the
assessment of disease control. CDSSs should be based on the
best evidence and algorithms to aid patients and health care
professionals to jointly determine treatment and its step-up or
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Abbreviations used

AR: Allergic rhinitis

CDSS: Clinical decision support system

MACVIA-LR: Contre les MAladies Chroniques pour un VIeillisse-

ment Actif en Languedoc-Roussillon

MASK: MACVIA-ARIA Sentinel Network

MCID: Minimal clinically important difference

QOL: Quality of life

RQLQ: Rhinoconjunctivitis Quality of Life Questionnaire

VAS: Visual analog scale
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368 BOUSQUET ET AL
MAladies Chroniques pour un VIeillissement Actif en
Languedoc-Roussillon (MACVIA-LR [fighting chronic diseases
for active and healthy ageing]), one of the reference sites of the
European Innovation Partnership on Active and Healthy
Ageing, has initiated an allergy sentinel network (the MACVIA-
ARIA Sentinel Network). A CDSS is currently being developed
to optimize AR control. An algorithm developed by consensus is
presented in this article. This algorithm should be confirmed by
appropriate trials. (J Allergy Clin Immunol 2016;138:367-74.)

Key words: Allergic rhinitis, conjunctivitis, Allergic Rhinitis and its
Impact on Asthma, MACVIA-LR, information and communication
technology, clinical decision support system

The selection of pharmacotherapy for patients with allergic
rhinitis (AR) depends on several factors, such as age, prominent
symptoms, symptom severity, control of AR, patient preferences,
availability of treatment, and cost.1 With allergen exposure and
the resulting symptoms varying daily, patients with AR would
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benefit from regular monitoring of their symptoms to facilitate
treatment adjustment. Clinical decision support systems (CDSSs)
might be beneficial for the accomplishment of this task by assess-
ing disease control, such as in response to treatment.2 ACDSS is a
health information technology system designed to assist health
care professionals and patients with clinical decision-making
,
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tasks. Knowledge-based CDSSs consist of 3 parts: the knowledge
base, an inference engine, and a mechanism to communicate.3,4

The knowledge base contains the rules and associations of
compiled data. The inference engine combines the rules from
the knowledge base with the patient’s data. The communication
mechanism allows the system to show the results to the user, as
well as have input into the system. CDSSs should be based on
the best evidence and algorithms to aid patients and health care
professionals to jointly determine the treatment and its step-up
or step-down strategy depending on AR control.1 Thus CDSSs
should help optimize treatment.
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ARIA Sentinel NetworK (MASK).2 A knowledge-based CDSS
is currently being developed to optimize AR control. The commu-
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cell phones.7,8 The proposed algorithm of the MACVIA-CDSS
is presented in this article.
CONTROL OF AR AND RHINOCONJUNCTIVITIS
In asthmatic patients, the treatment strategy is based on disease

control and current treatment.9-11 The variability in symptom con-
trol is challenging and necessitates careful monitoring, as well as
the step up/step down of individualized therapeutic regimens over
time. Both long- and short-term maintenance and reliever ap-
proaches have been proposed,12 including the combination of
an inhaled corticosteroid and fast-onset long-acting b-agonist
inhaler as maintenance and reliever therapy.13
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Box 1. Summary of recommendations for the treatment of AR and conjunctivitis used in the algorithm

d Oral or intranasal H1-antihistamines are less effective than intranasal corticosteroids for the control of all rhinitis symptoms.28-33

d Leukotriene receptor antagonists are usually considered less effective than oral H1-antihistamines.30,34,35

d Comparisons between oral and intranasal H1-antihistamines differ between recommendations, and thus no definite conclu-

sions have yet been reached.

d Combined intranasal fluticasone propionate and azelastine hydrochloride in a single device is more effective than monotherapy

and is indicated for patients when monotherapy with either an intranasal H1-antihistamine or glucocorticoid is considered

inadequate.1,34-37

d Intranasal antihistamines and intranasal corticosteroids are effective for ocular symptoms, with no significant difference be-

tween them.38,39 However, the combination of azelastine and fluticasone propionate was more effective than fluticasone pro-

pionate alone.36,37

d In most studies, combinations of oral antihistamines or leukotriene receptor antagonists and intranasal corticosteroids are in

general not more effective than monotherapy with intranasal corticosteroids.40,41

d Intraocular H1-antihistamines or cromones are effective for ocular symptoms.42 The importance of decongestants is debat-

able.30 However, the efficacy of treatment varies with individual patient response.

d In clinical practice, intranasal corticosteroids need a few days to be fully effective, whereas intranasal H1-antihistamines or com-

bined intranasal fluticasone and azelastine are rapidly effective.43

d All recommended medications are considered safe at the usual dosage. First-generation oral H1-antihistamines are sedating

and should be avoided.44

d Oral or nebulized corticosteroids can be helpful in patients with severe disease whose symptoms are uncontrolled by other

treatment, although studies are lacking in patients with AR.45

d Further studies are needed in preschool children to make more firm recommendations possible, although recent studies show

the efficacy of oral H1-antihistamines.46
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The symptoms of AR can cause considerable morbidity in
physical and emotional comfort, as well as in functional capacity
and quality of life (QOL). The control and severity of AR have
been defined in a similar manner to asthma.2,14,15Measures of AR
control include symptom scores, patients’ self-administered vi-
sual analog scales (VASs), objective measures of nasal obstruc-
tion, a recent modification of the Allergic Rhinitis and its
Impact on Asthma severity classification, and patients’ reported
outcomes, such as QOL or scores with several items.16,17 Howev-
er, the challenges of managing AR are increased by the fact that
patients do not often recognize their AR symptoms or confuse
themwith those of asthma.18 Therefore it is important for patients
to be able to use an AR symptom scoring system that is simple to
use and rapidly responsive to change.

As is the case for asthma, the best control of AR should be
achieved as early as possible to (1) improve patient satisfaction
and concordance to treatment and (2) reduce the consequences of
AR, including symptoms, reduced QOL, and school and work
absenteeism. Untreated AR can impair driving ability and put
patients at risk.19 The ultimate goal of AR control is to reduce the
costs incurred by AR.20-23

A step-up/step-down approach to AR pharmacotherapy based
on patient response might hold potential for optimal AR control
and cost of treatment.1 MASK has proposed that electronic daily
monitoring with VASs might help patients achieve optimal con-
trol of AR symptoms.2 Well-controlled AR is defined as a VAS
score of 2 or less of 10. VAS cutoff values to step up or down treat-
ment were proposed by comparison with pain VAS scores and
step-up schemes or from the literature in the field of allergy
(see the additional material in this article’s Online Repository at
www.jacionline.org).24-26
RECOMMENDATIONS FOR THE TREATMENT OF

AR AND RHINOCONJUNCTIVITIS
The treatment of AR also requires the consideration of (1) the

type (rhinitis, conjunctivitis, and/or asthma) and severity of
symptoms, (2) the relative efficacy of the treatment, (3) the speed
of onset of action of treatment, (4) current treatment, (5) historic
response to treatment, (6) patient’s preference, (7) interest to self-
manage, and (8) resource use. Guidelines27 and various state-
ments by experts for AR pharmacotherapy usually propose the
approach summarized in Box 1.28-46

Allergen immunotherapy appears to be as effective as phar-
macotherapy47,48 but is also regarded as a disease modifier inter-
vention with the potential of altering the natural history of allergic
diseases.49,50 Nonpharmacologic interventions, such as nasal fil-
ters51 or saline, have been found to be effective.
PATIENTS’ VIEWS
Many patients with AR are not satisfied with their current

treatment,52-54 and this results in frequent nonadherence to ther-
apy.55,56 In some studies, most patients were satisfied with their
treatment, but full control was rarely achieved.54,57-59 Despite
the vast availability of treatment options, most patients are
‘‘very interested’’ in finding a new medication,56,60 and around
25% are ‘‘constantly’’ trying different medications to find one
that ‘‘works.’’56 Patients want more effective treatments that can
control all their symptoms, including ocular ones,61,62 and a
more rapid onset of action.63

Some patients believe that their health care provider does not
understand their allergy treatment needs or does not take their
allergy symptoms seriously.52 Many patients self-medicate with
over-the-counter drugs for a long period of time and usually
only consult a physician when their treatment is ineffective.58

In one study, patients chose a step-down therapy to speed up
the control of symptoms.64

A patient’s individual preference for an oral or intranasal route
treatment needs to be considered.52,64,65 In addition, health care
professionals need to inform the patient of the relative benefits
and harms of each prescribed treatment to support their decision
making.

http://www.jacionline.org).24-26
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FIG 1. Step-up algorithm in untreated patients using the VAS (adolescents and adults). The proposed

algorithm considers the treatment steps and patient preference and VAS levels in ratio. If ocular symptoms

remain, add intraocular treatment.
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ALGORITHM DECISION AID
A step-up/step-down individualized approach to AR pharma-

cotherapy might hold the potential for optimal control of AR
symptoms while minimizing side effects and costs.1 However, the
following should be considered:

d as in asthmatic patients, treated and untreated patients
should be considered differently (Figs 1 and 2);

d most patients have received a previous treatment that
should guide health care professionals with regard to the
current prescription; and

d patterns of medication use in previously treated patients
should be evaluated when future treatment is initiated.

The step-up or step-down strategy should be discussed with the
patient and should consider the following:

d efficacy of previous treatments;
d adherence to treatment;
d the patient’s preference (route of administration, fear of

side effects, and experience of the patient regarding the
treatment);

d possible side effects or harms; and
d costs.

The step-up approach consists of the following:

d Step 1: For mild symptoms, use intranasal or oral nonsedat-
ing H1-antihistamines.

d Step 2: For moderate-to-severe symptoms and/or persistent
AR, use intranasal corticosteroids. The dose of some intra-
nasal corticosteroids can be increased according to the
package insert.

d Step 3: For patients with uncontrolled symptoms at step 2
(current or historical), use a combination of intranasal
corticosteroids and intranasal H1-antihistamines. However,
depending on the physicians’s experience, other therapeutic
strategies can be used.

d Step 4: It is possible that an additional short course of oral
steroids might help to establish control and continue con-
trol by step 3. Intraocular cromones or H1-antihistamines
can be added to improve the control of ocular symptoms.

d Treatment should be reassessed quickly (eg, 1-7 days) to
confirm control by using a step-up approach.

d Patients whose symptoms are uncontrolled at step 3 should
be considered as having severe chronic upper airway dis-
ease66,67 and might benefit from specialist referral and
assessment for allergy workup and nasal examination.68

For example, specialist referral should be considered if
there is failure to reduce the VAS score to less than 5 of
10 after 10 to 14 days, assuming the patient is adherent
to therapy.

d At all times, patient adherence and intranasal device tech-
nique mastery should be regarded as potential for lack of
treatment effect.

Alternatively, a step-down approach can be used, and step 3
treatment should be considered as the first option in patients with
a previous treatment failure or resistance to monotherapy. After a
few days of achieving complete control, consideration could be
given to treatment reduction. However, the step-down approach is
based on consensus, and more data are needed.

The duration of treatment is determined by the type of rhinitis
(intermittent or persistent). In the patient with intermittent
rhinitis, treatment should be continued daily for 2 weeks or for
the duration of the pollen season or other specific allergen
exposure. In the patient with persistent rhinitis, a longer course
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of treatment is often needed. Of course, it is important to assess
concordance with agreed regimens because treatment failure can
be a result of poor patient concordance.

CONCLUSION
We propose a simple algorithm to step up or step down AR

treatment globally. However, its use varies depending on the
availability of medications in different countries and depending
on resources. These issues have not been approached in the
present article because of their variability between countries.
Inherently, algorithms are a combination of individual decision
nodes that represent separate recommendations. They require
testing as a complete algorithm and comparison with alternative
strategies to explore whether the combination of these separate
recommendations leads to more benefit than harm when applied
in practice. Thus this algorithm, as with other algorithms, requires
testing in large-scale trials to provide the necessary certainty in
available evidence. The current algorithm is being developed by
MASK2 for a CDSS that will be available on Apple and Android
and that will provide opportunities for evaluation.

REFERENCES

1. Meltzer EO. Pharmacotherapeutic strategies for allergic rhinitis: matching treat-

ment to symptoms, disease progression, and associated conditions. Allergy

Asthma Proc 2013;34:301-11.

2. Bousquet J, Schunemann HJ, Fonseca J, Samolinski B, Bachert C, Canonica GW,

et al. MACVIA-ARIA Sentinel NetworK for allergic rhinitis (MASK-rhinitis):

the new generation guideline implementation. Allergy 2015;70:1372-92.

3. Berlin A, Sorani M, Sim I. A taxonomic description of computer-based clinical

decision support systems. J Biomed Inform 2006;39:656-67.

4. Berner E. Clinical decision support systems: State of the Art. Rockville (MD):

Agency for Healthcare Research and Quality, U.S. Department of Health and Hu-

man Services; 2009.
5. Bourret R, Bousquet J. An integrated approach to telemonitoring noncommunica-

ble diseases: best practice from the European innovation partnership on active

and healthy ageing. World Hosp Health Serv 2013;49:25-8.

6. Bousquet J, Barbara C, Bateman E, Bel E, Bewick M, Chavannes N, et al. AIR-

WAYS ICPs (European Innovation Partnership on Active and Healthy Ageing)

from concept to implementation. Eur Respir J 2016;47:1028-33.

7. Bousquet J, Hajjam J, Piette F, Jean-Bart B, Wlosik C, Robine JM, et al. [The

French reference sites of the European Innovation Partnership on active and

healthy ageing]. Presse Med 2013;42:1558-61.

8. Bousquet J, Addis A, Adcock I, Agache I, Agusti A, Alonso A, et al. Integrated

care pathways for airway diseases (AIRWAYS-ICPs). Eur Respir J 2014;44:

304-23.

9. Expert Panel Report 3 (EPR-3): guidelines for the diagnosis and management of

asthma—summary report 2007. J Allergy Clin Immunol 2007;120(suppl):

S94-138.

10. O’Byrne PM, Reddel HK, Eriksson G, Ostlund O, Peterson S, Sears MR, et al.

Measuring asthma control: a comparison of three classification systems. Eur Re-

spir J 2010;36:269-76.

11. Reddel HK, Bateman ED, Becker A, Boulet LP, Cruz AA, Drazen JM, et al.

A summary of the new GINA strategy: a roadmap to asthma control. Eur Respir

J 2015;46:622-39.

12. Thomas A, Lemanske RF Jr, Jackson DJ. Approaches to stepping up and stepping

down care in asthmatic patients. J Allergy Clin Immunol 2011;128:915-26.

13. Patel M, Pilcher J, Beasley R. Combination ICS/fast-onset LABA inhaler as

maintenance and reliever therapy: the future for uncontrolled adult asthma?

Expert Rev Respir Med 2013;7:451-4.

14. Bousquet J, Mantzouranis E, Cruz AA, Ait-Khaled N, Baena-Cagnani CE,

Bleecker ER, et al. Uniform definition of asthma severity, control, and exacerba-

tions: document presented for the World Health Organization Consultation on Se-

vere Asthma. J Allergy Clin Immunol 2010;126:926-38.

15. WHO Collaborating Center for Asthma and Rhinitis, Bousquet J, Anto JM, De-

moly P, Schunemann HJ, Togias A, Akdis M, et al. Severe chronic allergic (and

related) diseases: a uniform approach—a MeDALL—GA2LEN—ARIA position

paper. Int Arch Allergy Immunol 2012;158:216-31.

16. Schatz M, Meltzer EO, Nathan R, Derebery MJ, Mintz M, Stanford RH, et al.

Psychometric validation of the rhinitis control assessment test: a brief patient-

completed instrument for evaluating rhinitis symptom control. Ann Allergy

Asthma Immunol 2010;104:118-24.

http://refhub.elsevier.com/S0091-6749(16)30148-8/sref1
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref1
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref1
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref2
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref2
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref2
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref3
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref3
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref4
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref4
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref4
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref5
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref5
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref5
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref6
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref6
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref6
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref7
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref7
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref7
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref8
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref8
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref8
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref9
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref9
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref9
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref10
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref10
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref10
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref11
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref11
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref11
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref12
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref12
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref13
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref13
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref13
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref14
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref14
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref14
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref14
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref15
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref15
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref15
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref15
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref16
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref16
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref16
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref16


J ALLERGY CLIN IMMUNOL

VOLUME 138, NUMBER 2

BOUSQUET ET AL 373
17. Demoly P, Jankowski R, Chassany O, Bessah Y, Allaert FA. Validation of a self-

questionnaire for assessing the control of allergic rhinitis. Clin Exp Allergy 2011;

41:860-8.

18. Nolte H, Nepper-Christensen S, Backer V. Unawareness and undertreatment

of asthma and allergic rhinitis in a general population. Respir Med 2006;100:

354-62.

19. Vuurman EF, Vuurman LL, Lutgens I, Kremer B. Allergic rhinitis is a risk factor

for traffic safety. Allergy 2014;69:906-12.

20. Hellgren J, Cervin A, Nordling S, Bergman A, Cardell LO. Allergic rhinitis and

the common cold—high cost to society. Allergy 2010;65:776-83.

21. Zuberbier T, Lotvall J, Simoens S, Subramanian SV, Church MK. Economic

burden of inadequate management of allergic diseases in the European Union:

a GA(2) LEN review. Allergy 2014;69:1275-9.

22. Lamb CE, Ratner PH, Johnson CE, Ambegaonkar AJ, Joshi AV, Day D, et al.

Economic impact of workplace productivity losses due to allergic rhinitis

compared with select medical conditions in the United States from an employer

perspective. Curr Med Res Opin 2006;22:1203-10.

23. Walker S, Khan-Wasti S, Fletcher M, Cullinan P, Harris J, Sheikh A. Seasonal

allergic rhinitis is associated with a detrimental effect on examination perfor-

mance in United Kingdom teenagers: case-control study. J Allergy Clin Immunol

2007;120:381-7.

24. Bousquet PJ, Bachert C, Canonica GW, Casale TB, Mullol J, Klossek JM, et al.

Uncontrolled allergic rhinitis during treatment and its impact on quality of life: a

cluster randomized trial. J Allergy Clin Immunol 2010;126:666-8, e1-5.

25. Demoly P, Bousquet PJ, Mesbah K, Bousquet J, Devillier P. Visual analogue scale

in patients treated for allergic rhinitis: an observational prospective study in pri-

mary care: asthma and rhinitis. Clin Exp Allergy 2013;43:881-8.

26. Ohta K, Jean Bousquet P, Akiyama K, Adachi M, Ichinose M, Ebisawa M, et al.

Visual analog scale as a predictor of GINA-defined asthma control. The SACRA

study in Japan. J Asthma 2013;50:514-21.

27. Padjas A, Kehar R, Aleem S, Mejza F, Bousquet J, Schunemann HJ, et al.

Methodological rigor and reporting of clinical practice guidelines in patients

with allergic rhinitis: QuGAR study. J Allergy Clin Immunol 2014;133:

777-83.e4.

28. Scadding GK, Durham SR, Mirakian R, Jones NS, Leech SC, Farooque S, et al.

BSACI guidelines for the management of allergic and non-allergic rhinitis. Clin

Exp Allergy 2008;38:19-42.

29. Wallace DV, Dykewicz MS, Bernstein DI, Blessing-Moore J, Cox L, Khan DA,

et al. The diagnosis and management of rhinitis: an updated practice parameter.

J Allergy Clin Immunol 2008;122(suppl):S1-84.

30. Brozek JL, Bousquet J, Baena-Cagnani CE, Bonini S, Canonica GW, Casale TB,

et al. Allergic Rhinitis and its Impact on Asthma (ARIA) guidelines: 2010 revi-

sion. J Allergy Clin Immunol 2010;126:466-76.

31. Roberts G, Xatzipsalti M, Borrego LM, Custovic A, Halken S, Hellings PW, et al.

Paediatric rhinitis: position paper of the European Academy of Allergy and Clin-

ical Immunology. Allergy 2013;68:1102-16.

32. Scadding GK. Optimal management of allergic rhinitis. Arch Dis Child 2015;100:

576-82.

33. Larenas-Linnemann D, Mayorga-Butron JL, Sanchez-Gonzalez A,

Ramirez-Garcia A, Medina-Avalos M, Figueroa-Morales MA, et al. [ARIA

Mexico 2014. Adaptation of the Clinical Practice Guide ARIA 2010 for Mexico.

Methodology ADAPTE]. Rev Alerg Mex 2014;61(suppl 1):S3-116.

34. Seidman MD, Gurgel RK, Lin SY, Schwartz SR, Baroody FM, Bonner JR, et al.

Clinical practice guideline: allergic rhinitis executive summary. Otolaryngol Head

Neck Surg 2015;152:197-206.

35. Seidman MD, Gurgel RK, Lin SY, Schwartz SR, Baroody FM, Bonner JR, et al.

Clinical practice guideline: allergic rhinitis. Otolaryngol Head Neck Surg 2015;

152(suppl):S1-43.

36. Hampel FC, Ratner PH, Van Bavel J, Amar NJ, Daftary P, Wheeler W, et al. Dou-

ble-blind, placebo-controlled study of azelastine and fluticasone in a single nasal

spray delivery device. Ann Allergy Asthma Immunol 2010;105:168-73.

37. Carr W, Bernstein J, Lieberman P, Meltzer E, Bachert C, Price D, et al. A novel

intranasal therapy of azelastine with fluticasone for the treatment of allergic

rhinitis. J Allergy Clin Immunol 2012;129:1282-9.e10.

38. Fokkens WJ, Jogi R, Reinartz S, Sidorenko I, Sitkauskiene B, van Oene C, et al.

Once daily fluticasone furoate nasal spray is effective in seasonal allergic rhinitis

caused by grass pollen. Allergy 2007;62:1078-84.

39. Bielory L, Chun Y, Bielory BP, Canonica GW. Impact of mometasone furoate

nasal spray on individual ocular symptoms of allergic rhinitis: a meta-analysis.

Allergy 2011;66:686-93.

40. Anolik R. Mometasone Furoate Nasal Spray With Loratadine Study Group. Clin-

ical benefits of combination treatment with mometasone furoate nasal spray and

loratadine vs monotherapy with mometasone furoate in the treatment of seasonal

allergic rhinitis. Ann Allergy Asthma Immunol 2008;100:264-71.
41. Esteitie R, deTineo M, Naclerio RM, Baroody FM. Effect of the addition of mon-

telukast to fluticasone propionate for the treatment of perennial allergic rhinitis.

Ann Allergy Asthma Immunol 2010;105:155-61.

42. Castillo M, Scott NW, Mustafa MZ, Mustafa MS, Azuara-Blanco A. Topical an-

tihistamines and mast cell stabilisers for treating seasonal and perennial allergic

conjunctivitis. Cochrane Database Syst Rev 2015;6:CD009566.

43. Meltzer E, Ratner P, Bachert C, Carr W, Berger W, Canonica GW, et al. Clinically

relevant effect of a new intranasal therapy (MP29-02) in allergic rhinitis assessed

by responder analysis. Int Arch Allergy Immunol 2013;161:369-77.

44. Church MK, Maurer M, Simons FE, Bindslev-Jensen C, van Cauwenberge P,

Bousquet J, et al. Risk of first-generation H(1)-antihistamines: a GA(2)LEN po-

sition paper. Allergy 2010;65:459-66.

45. Wang C, Lou H, Wang X, Wang Y, Fan E, Li Y, et al. Effect of budesonide trans-

nasal nebulization in patients with eosinophilic chronic rhinosinusitis with nasal

polyps. J Allergy Clin Immunol 2015;135:922-9.e6.

46. Mullol J, Bousquet J, Bachert C, Canonica GW, Gimenez-Arnau A, Kowalski

ML, et al. Update on rupatadine in the management of allergic disorders. Allergy

2015;70(suppl 100):1-24.

47. Matricardi PM, Kuna P, Panetta V, Wahn U, Narkus A. Subcutaneous immuno-

therapy and pharmacotherapy in seasonal allergic rhinitis: a comparison based

on meta-analyses. J Allergy Clin Immunol 2011;128:791-9.e6.

48. Devillier P, Dreyfus JF, Demoly P, Calderon MA. A meta-analysis of sublingual

allergen immunotherapy and pharmacotherapy in pollen-induced seasonal

allergic rhinoconjunctivitis. BMC Med 2014;12:71.

49. Jutel M, Agache I, Bonini S, Burks AW, Calderon M, Canonica W, et al. Interna-

tional consensus on allergy immunotherapy. J Allergy Clin Immunol 2015;136:

556-68.

50. Demoly P, Emminger W, Rehm D, Backer V, Tommerup L, Kleine-Tebbe J.

Effective treatment of house dust mite-induced allergic rhinitis with 2 doses of

the SQ HDM SLIT-tablet: results from a randomized double-blind, placebo-

controlled phase III trial. J Allergy Clin Immunol 2016;137:444-51.e8.

51. Kenney P, Hilberg O, Pedersen H, Nielsen OB, Sigsgaard T. Nasal filters for the

treatment of allergic rhinitis: a randomized, double-blind, placebo-controlled

crossover clinical trial. J Allergy Clin Immunol 2014;133:1477-80, e1-13.

52. Marple BF, Fornadley JA, Patel AA, Fineman SM, Fromer L, Krouse JH, et al.

Keys to successful management of patients with allergic rhinitis: focus on patient

confidence, compliance, and satisfaction. Otolaryngol Head Neck Surg 2007;

136(suppl):S107-24.

53. Ciprandi G, Incorvaia C, Scurati S, Puccinelli P, Soffia S, Frati F, et al. Patient-

related factors in rhinitis and asthma: the satisfaction with allergy treatment sur-

vey. Curr Med Res Opin 2011;27:1005-11.

54. Frati F, Dell’Albani I, Passalacqua G, Bonini S, Rossi O, Senna G, et al. A survey

of clinical features of allergic rhinitis in adults. Med Sci Monit 2014;20:2151-6.

55. Turner RR, Testa MA, Hayes JF, Su M. Validation of the allergic rhinitis treat-

ment satisfaction and preference scale. Allergy Asthma Proc 2013;34:551-7.

56. Baena-Cagnani CE, Canonica GW, Zaky Helal M, Gomez RM, Compalati E, Zer-

notti ME, et al. The international survey on the management of allergic rhinitis by

physicians and patients (ISMAR). World Allergy Organ J 2015;8:10.

57. Demoly P, Aubier M, de Blay F, Wessel F, Clerson P, Maigret P. Evaluation of

patients’ expectations and benefits in the treatment of allergic rhinitis with a

new tool: the patient benefit index—the benefica study. Allergy Asthma Clin Im-

munol 2015;11:8.

58. Fromer LM, Blaiss MS, Jacob-Nara JA, Long RM, Mannion KM, Lauersen LA.

Current Allergic Rhinitis Experiences Survey (CARES): consumers’ awareness,

attitudes and practices. Allergy Asthma Proc 2014;35:307-15.

59. Zicari AM, Indinnimeo L, De Castro G, Incorvaia C, Frati F, Dell’Albani I, et al.

A survey on features of allergic rhinitis in children. Curr Med Res Opin 2013;29:

415-20.

60. Demoly P, Chiriac AM, Berge B, Rostin M. Reasons for prescribing second gen-

eration antihistamines to treat allergic rhinitis in real-life conditions and patient

response. Allergy Asthma Clin Immunol 2014;10:29.

61. Virchow JC, Kay S, Demoly P, Mullol J, Canonica W, Higgins V. Impact of ocular

symptoms on quality of life (QoL), work productivity and resource utilisation in

allergic rhinitis patients—an observational, cross sectional study in four countries

in Europe. J Med Econ 2011;14:305-14.

62. Bousquet PJ, Demoly P, Devillier P, Mesbah K, Bousquet J. Impact of allergic

rhinitis symptoms on quality of life in primary care. Int Arch Allergy Immunol

2013;160:393-400.

63. Valovirta E, Myrseth SE, Palkonen S. The voice of the patients: allergic rhinitis is

not a trivial disease. Curr Opin Allergy Clin Immunol 2008;8:1-9.

64. Hellings PW, Dobbels F, Denhaerynck K, Piessens M, Ceuppens JL, De Geest S.

Explorative study on patient’s perceived knowledge level, expectations, prefer-

ences and fear of side effects for treatment for allergic rhinitis. Clin Transl Al-

lergy 2012;2:9.

http://refhub.elsevier.com/S0091-6749(16)30148-8/sref17
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref17
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref17
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref18
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref18
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref18
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref19
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref19
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref20
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref20
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref21
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref21
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref21
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref22
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref22
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref22
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref22
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref23
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref23
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref23
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref23
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref24
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref24
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref24
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref25
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref25
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref25
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref26
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref26
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref26
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref27
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref27
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref27
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref27
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref28
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref28
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref28
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref29
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref29
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref29
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref30
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref30
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref30
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref31
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref31
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref31
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref32
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref32
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref33
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref33
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref33
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref33
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref34
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref34
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref34
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref35
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref35
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref35
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref36
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref36
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref36
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref37
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref37
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref37
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref38
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref38
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref38
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref39
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref39
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref39
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref40
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref40
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref40
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref40
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref41
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref41
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref41
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref42
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref42
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref42
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref43
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref43
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref43
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref44
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref44
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref44
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref45
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref45
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref45
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref46
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref46
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref46
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref47
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref47
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref47
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref48
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref48
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref48
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref49
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref49
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref49
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref50
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref50
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref50
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref50
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref51
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref51
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref51
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref52
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref52
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref52
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref52
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref53
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref53
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref53
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref54
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref54
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref55
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref55
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref56
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref56
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref56
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref57
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref57
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref57
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref57
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref58
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref58
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref58
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref59
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref59
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref59
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref60
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref60
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref60
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref61
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref61
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref61
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref61
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref62
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref62
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref62
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref63
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref63
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref64
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref64
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref64
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref64


J ALLERGY CLIN IMMUNOL

AUGUST 2016

374 BOUSQUET ET AL
65. Green RJ, Davis G, Price D. Concerns of patients with allergic rhinitis: the

Allergic Rhinitis Care Programme in South Africa. Prim Care Respir J 2007;

16:299-303.

66. Bousquet J, Bachert C, Canonica GW, Casale TB, Cruz AA, Lockey RJ, et al. Un-

met needs in severe chronic upper airway disease (SCUAD). J Allergy Clin Im-

munol 2009;124:428-33.
67. Hellings PW, Fokkens WJ, Akdis C, Bachert C, Cingi C, Dietz de Loos D, et al.

Uncontrolled allergic rhinitis and chronic rhinosinusitis: where do we stand

today? Allergy 2013;68:1-7.

68. Mullol J, Bartra J, del Cuvillo A, Izquierdo I, Munoz-Cano R, Valero A.

Specialist-based treatment reduces the severity of allergic rhinitis. Clin Exp Al-

lergy 2013;43:723-9.

http://refhub.elsevier.com/S0091-6749(16)30148-8/sref65
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref65
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref65
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref66
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref66
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref66
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref67
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref67
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref67
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref68
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref68
http://refhub.elsevier.com/S0091-6749(16)30148-8/sref68


REFERENCES

E1. Kersten P, White PJ, Tennant A. Is the pain visual analogue scale linear and

responsive to change? An exploration using Rasch analysis. PLoS One 2014;9:

e99485.

E2. Todd KH, Funk KG, Funk JP, Bonacci R. Clinical significance of reported

changes in pain severity. Ann Emerg Med 1996;27:485-9.

E3. Kelly AM. Does the clinically significant difference in visual analog scale pain

scores vary with gender, age, or cause of pain? Acad Emerg Med 1998;5:

1086-90.

E4. Gallagher EJ, Liebman M, Bijur PE. Prospective validation of clinically impor-

tant changes in pain severity measured on a visual analog scale. Ann Emerg

Med 2001;38:633-8.

E5. Gallagher EJ, Bijur PE, Latimer C, Silver W. Reliability and validity of a visual

analog scale for acute abdominal pain in the ED. Am J Emerg Med 2002;20:

287-90.

E6. Lee JS, Hobden E, Stiell IG, Wells GA. Clinically important change in the

visual analog scale after adequate pain control. Acad Emerg Med 2003;10:

1128-30.

E7. Jensen MP, Chen C, Brugger AM. Interpretation of visual analog scale ratings

and change scores: a reanalysis of two clinical trials of postoperative pain.

J Pain 2003;4:407-14.

E8. Auffinger BM, Lall RR, Dahdaleh NS, Wong AP, Lam SK, Koski T, et al.

Measuring surgical outcomes in cervical spondylotic myelopathy patients under-

going anterior cervical discectomy and fusion: assessment of minimum clinically

important difference. PLoS One 2013;8:e67408.

E9. Bourdel N, Alves J, Pickering G, Ramilo I, Roman H, Canis M. Systematic re-

view of endometriosis pain assessment: how to choose a scale? Hum Reprod Up-

date 2015;21:136-52.

E10. Khanna D, Pope JE, Khanna PP, Maloney M, Samedi N, Norrie D, et al. The

minimally important difference for the fatigue visual analog scale in patients

with rheumatoid arthritis followed in an academic clinical practice.

J Rheumatol 2008;35:2339-43.

E11. Kelly AM. The minimum clinically significant difference in visual analogue scale

pain score does not differ with severity of pain. Emerg Med J 2001;18:205-7.

E12. Myles PS, Troedel S, Boquest M, Reeves M. The pain visual analog scale: is it

linear or nonlinear? Anesth Analg 1999;89:1517-20.

E13. Bird SB, Dickson EW. Clinically significant changes in pain along the visual

analog scale. Ann Emerg Med 2001;38:639-43.

E14. Emshoff R, Bertram S, Emshoff I. Clinically important difference thresholds of

the visual analog scale: a conceptual model for identifying meaningful intraindi-

vidual changes for pain intensity. Pain 2011;152:2277-82.

E15. Bijur PE, Silver W, Gallagher EJ. Reliability of the visual analog scale for mea-

surement of acute pain. Acad Emerg Med 2001;8:1153-7.

E16. DeLoach LJ, Higgins MS, Caplan AB, Stiff JL. The visual analog scale in the

immediate postoperative period: intrasubject variability and correlation with a

numeric scale. Anesth Analg 1998;86:102-6.

E17. Kersten P, Kucukdeveci AA, Tennant A. The use of the Visual Analogue Scale

(VAS) in rehabilitation outcomes. J Rehabil Med 2012;44:609-10.

E18. Demoly P, Bousquet PJ, Mesbah K, Bousquet J, Devillier P. Visual analogue scale

in patients treated for allergic rhinitis: an observational prospective study in pri-

mary care: asthma and rhinitis. Clin Exp Allergy 2013;43:881-8.

E19. Bousquet PJ, Demoly P, Devillier P, Mesbah K, Bousquet J. Impact of allergic

rhinitis symptoms on quality of life in primary care. Int Arch Allergy Immunol

2013;160:393-400.

E20. Bousquet PJ, Combescure C, Klossek JM, Daures JP, Bousquet J. Change in vi-

sual analog scale score in a pragmatic randomized cluster trial of allergic rhinitis.

J Allergy Clin Immunol 2009;123:1349-54.

E21. Azevedo P, Correia de Sousa J, Bousquet J, Bugalho-Almeida A, Del Giacco

SR, Demoly P, et al. Control of Allergic Rhinitis and Asthma Test (CARAT):

dissemination and applications in primary care. Prim Care Respir J 2013;22:

112-6.

E22. Fonseca JA, Nogueira-Silva L, Morais-Almeida M, Azevedo L, Sa-Sousa

A, Branco-Ferreira M, et al. Validation of a questionnaire (CARAT10)

to assess rhinitis and asthma in patients with asthma. Allergy 2010;65:

1042-8.

E23. Bousquet PJ, Bachert C, Canonica GW, Casale TB, Mullol J, Klossek JM, et al.

Uncontrolled allergic rhinitis during treatment and its impact on quality of life: a

cluster randomized trial. J Allergy Clin Immunol 2010;126:666-8, e1-5.

E24. van der Leeuw S, van der Molen T, Dekhuijzen PN, Fonseca JA,

van Gemert FA, Gerth van Wijk R, et al. The minimal clinically

important difference of the control of allergic rhinitis and asthma test

(CARAT): cross-cultural validation and relation with pollen counts. NPJ

Prim Care Respir Med 2015;25:14107.

J ALLERGY CLIN IMMUNOL

VOLUME 138, NUMBER 2

BOUSQUET ET AL 374.e1
RATIONALE FOR USING A VAS IN THE ALGORITHM
Certain differences between groups in their VAS scores or

changes in scores might have no clinical relevance, even if they
achieve statistical significance. A wide range of minimal clini-
cally important differences (MCIDs) in change scores on the pain
VAS have been reportedE1 by using different methods. MCDIs
ranged from 9 to 30 mm (of 100 mm) in emergency
departments.E2-E6 In other settings, changes of 33%E7 and
31 mmE8 have been shown to be clinically meaningful. In patients
with endometriosis, the pain MCID was set at 10 mm.E9 The
MCID for the fatigue VAS was around 10 mm in a large rheuma-
toid arthritis clinical practice and similar to that seen in clinical
trials.E10 The MCID in the VAS pain score does not differ with
sex, age, and cause-of-pain groupsE3 or with the severity of
pain being experienced.E11 However, the linearity of the pain
VAS is found in someE12 but not allE1,E13,E14 studies. Pain VAS
measurement error has been reported to be up to 20 mm.E15,E16

Consequently, change scores and the calculations of aspects,
such as MCIDs, can be carefully considered by the potential
lack of interval scaling of the VAS and further compromised by
the magnitude of measurement error. Repeated pain VAS data
meet the strict requirements of the Rasch model, including unidi-
mensionality, and they were internally valid.E1 However, the pain
VAS does not behave linearly, and the MCID can underestimate
or overestimate true change during repeated pain VAS.E17

In patients with AR, to our knowledge, there is a single study
that has estimated MCDIs in the VAS during treatment.E18 By us-
ing receiver operating characteristic curve analysis, an appro-
priate method for estimation of MCDIs, the established cutoff
variation of 23 mm for the VAS was associated with a cutoff vari-
ation of 0.5 for the Rhinoconjunctivitis Quality of Life Question-
naire (RQLQ). Sensitivity analysis with RQLQ and Total
SymptomScore 6 scales confirmed the aptitude of the cutoff value
(23 mm) to discriminate changes in symptoms and QOL. The
MCID was the same whatever the baseline VAS level.E18

A level of more than 23 mm appears to be a relevant cutoff.
VAS changes appear to encompass both symptoms and disease-
specific QOL.E18,E19 Another study, the Control of Allergic
Rhinitis and Asthma Test,E20,E21 approximated the VAS MCDI.
In CARAT, the MCID is 4 (range, 0-30).E22 The real-life study
of Demoly et alE18 in primary care used the same methods as a
cluster randomized trial carried out in specialist practices.E23

Both studies, which were carried out in France in large popula-
tions, showed a very similar change in VAS levels during treat-
ment depending on total symptom scores and RQLQ sores.
These studies suggest that the cutoff of 23 mmE18 is appropriate
to find a clinically significant difference.

VAS levels appear to be similar in different countries in patients
with severe intermittent or persistent rhinitis. AVAScan be used in
all age groups, including preschool children (guardian evalua-
tion)E24 and the elderly.E25 Furthermore, it can be used in a wide
variety of languages.E25-E32 VAS levels vary with the Allergic
Rhinitis and its Impact on Asthma classification in many langua-
ges.E28,E33-E35 A VAS level of 50 (>100 mm) is suggestive of
moderate-to-severe AR,E19,E36,E37 although in some studies the
cutoffwas greater than 60mm.E29AVASwas used to define severe
chronic upper airway disease.E23 Thus the MCDI found in 2 large
French populations can be generalized to other countries with
different languages and cultures across the lifecycle. However,
future studies should refine this cutoff level.
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