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Allergic rhinitis (AR) and asthma represent global health
problems for all age groups. Asthma and rhinitis frequently
coexist in the same subjects. Allergic Rhinitis and its Impact on
Asthma (ARIA)was initiatedduringaWorldHealthOrganization
workshop in 1999 (published in 2001).ARIAhas reclassifiedARas
mild/moderate-severe and intermittent/persistent. This
classification closely reflects patients’ needs and underlines the
close relationship between rhinitis and asthma. Patients,
clinicians, and other health care professionals are confrontedwith
various treatment choices for the management of AR. This
contributes to considerable variation in clinical practice, and
worldwide, patients, clinicians, andotherhealth care professionals
are facedwithuncertainty about the relativemerits anddownsides
of the various treatment options. In its 2010 Revision, ARIA
developed clinical practice guidelines for the management of AR
and asthma comorbidities based on the Grading of
Recommendation, Assessment, Development and Evaluation
(GRADE) system.ARIA isdisseminatedand implemented inmore
than 50 countries of the world. Ten years after the publication of
the ARIAWorld Health Organization workshop report, it is
important tomake a summary of its achievements and identify the
still unmet clinical, research, and implementation needs to
strengthen the 2011 European Union Priority on allergy and
asthma in children. (J Allergy Clin Immunol 2012;130:1049-62.)

Key words: Rhinitis, asthma, Allergic Rhinitis and its Impact on
Asthma, allergy, GRADE

Allergic rhinitis (AR) and asthma frequently coexist in the
same subjects and represent a global health problem. Patients,
clinicians, and other health care professionals worldwide are
faced with the relative merits and downsides of the various
treatment options. Clinical practice guidelines for AR manage-
ment developed over the past 15 years1,2 have improved the care
of patients with AR.3

The outcomes of an expert workshop held at the World Health
Organization (WHO) in December 1999 (Allergic Rhinitis and its
Impact on Asthma [ARIA]) were published in 2001.4 The ARIA
workshop report was innovative in

d proposing a new AR classification using persistence and se-
verity of symptoms;

d promoting the concept of comorbidities in asthma and rhi-
nitis as a key factor for patients’ management;

d developing guidelines in collaboration with all stake-
holders, including primary care physicians and patients;

d including experts from developed and developing
countries;

d adopting an evidence-based approach for the first time in
guidelines on rhinitis5; and

d initiating global implementation among health care profes-
sionals and patients.

Finally, the International Primary Care Respiratory Group
guidelines on AR were based on the ARIAworkshop report.6,7

Guidelines must be updated. The ARIA update was published
in 20088 by using the same evidence-based model.5 This was a
continuous process preceded by a literature review of the aspects
not previously covered (eg, complementary and alternative med-
icine9 and sports10), the update on the links between rhinitis and
asthma,11 and prevention12 and treatment.13,14
However, the transparent reporting of guidelines is needed to
facilitate understanding and acceptance. ARIA was the first
chronic respiratory disease guideline to adopt the Grading of
Recommendation, Assessment, Development and Evaluation
(GRADE) system, an advanced evidence evaluation methodol-
ogy. The ARIA revision was published in 2010.15

Ten years after publication of the ARIAWHOworkshop report,
it is important to make a summary of its achievements and
identify the still unmet clinical and research needs.
SCIENTIFIC PUBLICATIONS USING THE ARIA

CLASSIFICATION
A Medline search carried out August 1, 2011, retrieved 251

original articles conducted in 43 countries that used the ARIA
classification of intermittent and persistent AR. These studies
have involvedmore than 170,000 subjects (see Table E1 in this ar-
ticle’s Online Repository at www.jacionline.org), including pre-
school children, but no study has specifically targeted the
elderly. The articles included epidemiologic studies in the general
population (cross-sectional16-23 and cohort24), observational
studies among primary care physicians and specialists, and inter-
ventional studies, including 5 large-scale, double-blind, placebo-
controlled trials.25-29 Three Cochrane Collaboration reviews
using the ARIA classification have been finalized,30-32 and others
are pending.
THE ARIA CLASSIFICATION OF AR IS CLOSE TO

PATIENTS’ NEEDS
The classification of ARwas revised byARIA in 2001. Amajor

change was the introduction of the terms ‘‘intermittent’’ and
‘‘persistent.’’4 Previously, ARwas classified based on the time and
type of exposure and symptoms as seasonal, perennial, and occu-
pational.2,33 However, this classification is not entirely satisfac-
tory because of the following:

d In certain areas, pollens and molds are perennial aller-
gens,34 whereas house dust mites show seasonal trends.35

d Most patients are polysensitized to several different aller-
gens and exposed throughout the year.17,18,36,37

d In the general population, a large number of patients with
house dust mite allergy have intermittent rhinitis.17,18,35

d Because of the priming effect on the nasal mucosa induced
by low levels of pollen allergens38 and nasal minimal
persistent inflammation in patients with symptom-free
rhinitis,39 symptoms do not necessarily occur strictly in
conjunction with the allergen season.

d The ARIA classification appears to be closer to the pa-
tient’s needs than the previous one.17,40

http://www.jacionline.org
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d An important argument for the use of ‘‘intermittent’’ and
‘‘persistent’’ is the need to harmonize AR with asthma, rep-
resenting manifestations of the same condition in 2 parts of
the airways.41

The phenotypes of seasonal and perennial rhinitis cannot be
used interchangeably with the ARIA classification because they
do not represent the same stratum of disease. Thus ‘‘intermittent’’
and ‘‘persistent’’ are not synonymous with ‘‘seasonal’’ and
‘‘perennial.’’18,20,21,36,42 In 2008, the US rhinitis practice parame-
ters43 proposed the term ‘‘episodic’’ AR. This term has not been
validated, although it might refer to intermittent AR.
COMORBIDITY BETWEEN ASTHMA AND RHINITIS
The links between rhinitis and asthma were identified 2

centuries ago. However, before the ARIA workshop, asthma
and rhinitis comorbidity was disregarded, and even in 2012, some
guidelines do not report these links properly. However, the ARIA
update literature review clearly supported the links between the
upper and the lower airways.11 Most patients with asthma (both
allergic and nonallergic) also have rhinitis, whereas 10% to
40% of patients with AR have asthma comorbidity.11 Some,36

but not all,44 studies suggest that asthma is more common in pa-
tients with moderate-to-severe persistent rhinitis than in those
with the other types of rhinitis. Strong interactions exist between
asthma and rhinitis because of occupational environments.45

Large studies have found a link between the severity and/or
control of both diseases in children and adults.46-49 Moreover, pa-
tients with severe uncontrolled asthma commonly have severe na-
sal disease (often chronic rhinosinusitis).50,51

Rhinitis is not usually the first symptom to occur in preschool
children during the atopic march.52 However, rhinitis in subjects
without asthma is a risk factor for asthma both in adults53 and
children.54 In adulthood, the development of asthma in patients
with rhinitis is often independent of allergy,55 whereas in child-
hood, it is frequently associated with allergy.54
CLINICAL EFFECT OF THE ARIA CLASSIFICATION
Large observational cross-sectional studies have found that

severity (mild-moderate to severe) and persistence (intermittent/
persistent) are 2 separate and possibly independent components
of rhinitis.
In studies often carried out in primary care settings, adults or

children with moderate-to-severe rhinitis have a similar impair-
ment of quality of life or productivity irrespective of whether they
have intermittent or persistent rhinitis. Mean Rhinoconjunctivitis
Quality of Life Questionnaires or visual analog scale scores are
consistently higher in patients with moderate-to-severe rhinitis
than in patients with mild rhinitis.56-60
SUBPHENOTYPING OF PATIENTS WITH AR
Severity is one of the phenotypic characteristics of allergic

disease that has received particular attention. Severity fluctuates
from year to year in relation to allergen exposure. Most
patients seeking medical care present with moderate-to-severe
AR,56-60 whereas in the general population they have mild AR.18

Severe chronic upper airway disease, as proposed by a joint
ARIA–Global Allergy and Asthma European Network
(GA2LEN)–World Allergy Organization expert group,61 is
defined by patients whose symptoms are inadequately controlled
despite adequate (ie, effective, safe, and acceptable) pharmaco-
logic treatment based on guidelines. These patients have an im-
paired quality of life, affecting social functioning, sleep, and
school/work performance.62 This concept of a patient-oriented
definition of severity has now been extended to all allergic
diseases by a Mechanisms of the Development of Allergy
(MeDALL)–GA2LEN-ARIA expert group.63

Phenotyping subtypes might characterize and predict disease
severity, progression, and response to treatment and might help
identify unique targets for treatment. Heterogeneity also exists
within each dimension of the disease (eg, eosinophils and asthma
severity),64 across diseases (eg, eosinophils in asthma), and in re-
lation to comorbidities.65 Phenotypes can change over time, pos-
sibly driven by allergic, infectious, or other triggers (PreDicta,
http://www.predicta.eu).
ARIA STATEMENTS, POSITION PAPERS, AND

RECOMMENDATIONS
The ARIA expert panel has produced several recommenda-

tions, statements, and position papers, often in collaboration with
other organizations and/or the WHO Collaborating Center for
Asthma and Rhinitis (Montpellier) (Table I).61,66-69

ARIA has proposed stepwise guidelines (Fig 1).8
ARIA 2010 REVISION
The ARIA 2010 Revision was developed following the

GRADE approach70 by the ARIA-GA2LEN guideline panel71

in total independence from the private sector.15 It summarized
the potential benefits and harms underlying the recommendations,
as well as assumptions around the values and preferences that
influenced the strength and direction of the recommendations.
Two independent methodologists developed evidence summa-

ries with the help of an information scientist with experience in
GRADE and 2 biostatisticians. Eight experienced clinician
members of the ARIA executive committee completed the panel.
Formulating the recommendations included consideration of

the quality of evidence, desirable and undesirable consequences
of following the recommended course of action, and values and
preferences of those for whom the recommendations are intended.
For most of the recommendations, resource use (cost) was also
taken into account.
Eighty health care practitioners (allergists; pediatricians; in-

ternal medicine; ear, nose, and throat or pulmonary specialists;
primary care physicians; nurses; and pharmacists) and patients
from more than 50 countries were consulted. As a result of input
received, additional bibliographic searches were performed for
more recent studies for 31 questions, and a newer consultation
was carried out to finalize the ARIA revision.
Taking into account both adults and children, a total of 59

recommendations were proposed: 11 for prevention, 31 for
pharmacotherapy, 11 for allergen-specific immunotherapy, 5 for
complementary and alternative medicine, and 1 for a biologic
(omalizumab, Table II).15

ARIA should be considered as a general guide, and physicians
need to tailor these general recommendations to individual
patients given that patients live in different environments and
each one has a different genetic makeup, responding differently to
allergens and medications.

http://www.predicta.eu
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The review of the literature identified many areas with few
studies or only studies with a high risk of bias (Table II).15 Many
areas were identified requiring more rigorous systematic reviews
or updating of existing systematic reviews.
Real-life studies are needed to confirm that the applicability of

evidence obtained in randomized controlled trials (RCTs) trans-
lates into daily practice settings.72 Pragmatic randomized trials
have found that the guideline-based management of AR is more
effective than free treatment choice.56

Nonetheless, the ARIA guideline panel believes that the
recommendations reflect the best current treatment of patients
with AR.15

Studies need to be conducted in special populations, including
young children, elderly patients, patients with occupational AR
and asthma, and patients in low-resource countries.
After the publication of the ARIA revision, certain comments

by experts were published.73,74 It was not considered that these
comments should alter the conclusions published but rather that
they should enhance the transparency of the discussion around
the evidence.75
DISSEMINATION AND IMPLEMENTATION
Guidelines need simplicity and educational outputs (ie, Web-

based activities [www.whiar.org, www.ariaenespanol.org],76

pocket guides, and questionnaires77), which are essential to facil-
itate implementation.78 The pocket guide, developed after the
ARIAWorkshop report, has been translated intomore than 50 lan-
guages. A version for the pharmacist has also been produced.79

The 2008 update executive summary has been translated into
more than 30 languages.80-88 In the United States, a group pro-
posed the adaptation of ARIA.89

All stakeholders, including specialists, primary care physi-
cians, health care professionals, patients, the public, and the
media, should be encouraged to use the guidelines and should be
involved in the production of guideline summaries and educa-
tional materials.
In many countries, ARIA guidelines are known by primary care

physicians and specialists.90,91
GLOBAL APPLICABILITY OF ARIA AND UNMET

NEEDS
Many unmet needs for AR have been published. In this

document, unmet needs specific to ARIA are proposed from
existing ARIA documents.

1. AR phenotypes

d AR is strictly related to an immune-mediated mechanism,
and for inhalant allergy, it is restricted to an IgE-
mediated mechanism. However, nonallergic mechanisms
can be intertwined with allergic ones.

d Subphenotyping of AR: Applying (partly) unsupervised
statistical methods (eg, cluster analysis or factor analyses)
to a population will enable the definition of phenotypic
characteristics.

d Control of disease: Control and severity are not well delin-
eated in patients with rhinitis. Severe chronic upper airway
disease has defined patients with uncontrolled AR.61 Mea-
sures of AR control include symptom scores, visual analog
scale scores,58 quality-of-life scores,8,92 or scores with sev-
eral items.93,94 Research should identify themost appropriate
AR control test that can be applied globally and in all settings.

d AR and asthma: Links between AR and asthma are well
known, but unsupervised statistical methods need to be
used to have a more objective view of the links.

d Pediatrics: ARIA documents have always considered pedi-
atric issues. However, AR is very often overlooked and
underdiagnosed, especially in preschool children.

d Elderly: Many patients with AR are older than 65 years.
The presentation of the disease as well as the efficacy
and safety of treatments can differ in older adults, but no
data are available. Moreover, the effect of comorbidities
on AR management is unclear.

d Personalized medicine: The main challenge for allergic dis-
eases in the 21st century is to understand their complexity.
The vast majority of patients with AR can be treated with a
simple algorithm, but a substantial number have uncon-
trolled symptoms during treatment62 and require a person-
alized (tailored) approach.
2. Management of AR

d Update of the ARIA revision: Guidelines need to be contin-
uously updated with new published data and even new
treatments (eg, intranasal combination of H1-antihistamine
and corticosteroid95 or intranasal corticosteroids with an
hydrofluoroalkane propellant).

d ARIA in primary care: Most patients with AR are seen in
primary care, and guidelines should be adapted for this set-
ting.96-99 The adaptation of the ARIA 2010 Revision is on-
going in collaboration with the International Primary Care
Respiratory Group.

d Comparison of ARIA and other guidelines: Guidelines for
the management of AR differ somewhat because of the
classification of AR but also due to the recommendations
concerning treatment. It is of importance to compare the
different options and assess why these differences exist.

d Pharmacists and other health care practitioners: The major-
ity of AR medications are over the counter in most coun-
tries, but some over-the-counter drugs contain sedative
oral H1-antihistamines. It is important for pharmacists to
advise patients. Management of the allergic child at school
is also important.100
3. Patient empowerment
Asthma and AR should be appropriately diagnosed and con-

trolled to satisfy patients’ expectations. Patients need to be involved
in their own care; this can be achieved through patient education
and self-management plans. Patient organizations have been in-
volved in the design, dissemination, and implementation of ARIA.
4. Clinical trials
In RCTs, it is essential to have clarity with regard to definitions

of disease, severity, and control, as well as comorbidities and risk
factors (eg, smoking). RCT outcomes should be validated and
standardized, so that meaningful comparisons between RCTs can
be made.92

http://www.whiar.org
http://www.ariaenespanol.org


TABLE I. ARIA statements, position papers, and recommendations

d European Academy of Allergy and Clinical Immunology: ‘‘Requirements for medications commonly used in AR treatment.’’66

d GA2LEN–World Allergy Organization: ‘‘Unmet needs in severe chronic upper airway disease (SCUAD).’’61

d GA2LEN-WHO Collaborating Center: ‘‘Uniform definition of asthma severity, control, and exacerbations: document presented for the WHO Consultation on

Severe Asthma.’’67

d GA2LEN–WHO Collaborating Center: ‘‘Practical guide for skin prick tests in allergy to aeroallergens.’’68

d Mechanisms of the Development of Allergy (MeDALL)–GA2LEN–WHO Collaborating Center: Severe chronic allergic (and related) diseases: a uniform

approach (accepted for publication).

d GA2LEN: ‘‘How to design and evaluate RCTs in immunotherapy for allergic rhinitis.’’69

Allergen and irritant avoidance may be appropriate

Diagnosis of allergic rhinitis

If conjunctivitis

Add

  oral H1-blocker

  or intraocular H
1
-blocker

  or intraocular cromone

  (or saline)

Consider specific immunotherapy

Not in preferred order

 oral H
1
 blocker

 or intranasal H
1
-blocker

 and/or decongestant  

 or LTRA*

Mild

Intermittent

symptoms

Persistent

symptoms

Not in preferred order

 oral H
1
 blocker

 or intranasal H
1
-blocker

 and/or decongestant

 or intranasal CS

 or LTRA* 

 (or chromone)

In persistent rhinitis

review the patient

after 2-4 wks

If failure: step-up

If improved: continue

for 1 month

Mild
Moderate- 

severe

Failure 

referral to specialist

Moderate- 

severe

Failure

Review diagnosis

Review compliance

Query infections

or other causes

Add or increase

intranasal CS

dose

Rhinorrhea

add ipratropium

Blockage

add

decongestant

or oral CS

(short term)

Improved

Step-down

and continue

treatment

for > 1 month

Review the patient

after 2-4 wks

In preferred order

  intranasal CS

H
1
 blocker or LTRA*

Check for asthma

especially in patients with severe

and/or persistent rhinitis

FIG 1. Recommendations of the ARIA update (from Bousquet et al8). CS, Corticosteroid; LTRA, leukotriene

receptor antagonist.
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5. Developing countries
A uniform definition of AR is applicable to the local and

geographic conditions of all countries, phenotypes, and risk
factors. ARIA implementation in developing countries should
increase the availability and affordability of effectivemedications.
6. Research
Further research into severe allergic diseases is urgently

needed to better understand the diseases and to provide
novel therapeutic approaches. Global partnerships and platforms
should ensure the application of standard methodology
and protocols in the collection and sharing of samples and
data.67
7. Epidemiology
In epidemiology, standardized definitions are fundamental

for research, for the understanding of risk factors, and to
enable comparisons across studies in different populations.



TABLE II. ARIA revision (from Brozek et al15)

Prevention of

rhinitis or asthma

Management

of rhinitis

Management of

rhinitis and

comorbid asthma

No. of clinical questions analyzed

Total 11 39 9

Children 7 11 2

Adults 2 10 2

Not stated* 3 18 5

Quality of supporting evidence

High 0 4 1

Moderate 0 8 3

Low 5 11 2

Very low 6 16 2

Recommendation

High 3 6 1

Low 8 33 7

*Recommendation usually applicable to children and adults.
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Mechanisms of the Development of Allergy (MeDALL) has
developed a standardized AR definition for children (http://www.
medall-fp7.eu).
8. Public health planning
In public health, a uniform definition of AR and severity

is needed to identify prevalence, burden, and costs; to
improve quality of care; and to optimize health care planning
and policies.
9. Update of the ARIA revision
A conscientious analysis of the available evidence allows us

to conclude that the absence of moderate or high quality points
toward research gaps, particularly if it results in weak/condi-
tional recommendations. In the face of strong recommenda-
tions, the research gaps are less likely to influence action.
10. Open access to ARIA membership
ARIA is open to all stakeholders globally, and requests for

membership should be addressed to the WHO Collaborating
Center for Asthma and Rhinitis (anna.bedbrook@inserm.fr).
INTERACTIONS WITH THE PRIVATE SECTOR
The private sector has been involved in ARIAwith the status of

observer, as described according to the WHO Global Alliance
Against Chronic Respiratory Diseases (GARD) (http://www.
who.int/gard):

d industry associations/umbrella organizations representing
manufacturers of diagnostic reagents, devices, drugs, or
other products or services relevant to the surveillance, pre-
vention, and control of allergic and respiratory diseases and

d commercial enterprises and private sector entities.

The role of ‘‘observer’’ is also based on WHO Global Alliance
Against Chronic Respiratory Diseases (GARD) (http://www.
who.int/gard):

d There are no rights in the decision-making process, partic-
ularly in guideline development.
d Observers can make statements to present their views or
positions on a specific issue only on invitation of the chair-
man (after agreement with the executive committee).

d The private sector is associated to the implementation and
dissemination of ARIA.

ARIA IN THE POLITICAL AGENDA
ARIA was initiated during a WHO workshop (1999) and

published in collaboration with WHO. It was then involved in the
activities of the WHO Collaborating Center for Asthma and
Rhinitis (Montpellier). The 2008 Update was carried out in
collaboration with WHO, GA2LEN (Framework Programme 6),
and AllerGen (the Canadian network on allergy).
The European Medical Agency has accepted the ARIA clas-

sification of intermittent and persistent rhinitis.
ARIA has been used in several guidelines recommended by

governmental health agencies (eg, Brazil, Portugal, Singapore,
and the Finnish Allergy Plan101) or scientific societies. In certain
countries, Health Technology Assessment is being started by us-
ing the ARIA 2010 Revision in collaboration with the Canadian
Society for International Health.
The leading priority for the 2011 Polish Presidency of the

Council of the European Union is to reduce health inequalities
across European societies and, within its framework, to improve
prevention and control of respiratory diseases in children.102,103

ARIA research will strengthen the conclusions of the priority to
reduce the burden of allergy and asthma in children for an im-
proved active and healthy aging.
REFERENCES

1. International Consensus Report on Diagnosis and Management of Rhinitis.

International Rhinitis Management Working Group. Allergy 1994;49(suppl):

1-34.

2. Van-Cauwenberge P, Bachert C, Passalacqua G, Bousquet J, Canonica G, Durham

S, et al. Consensus statement on the treatment of allergic rhinitis. EAACI Position

paper. Allergy 2000;55:116-34.

3. Bousquet J, Lund VJ, Van Cauwenberge P, Bremard-Oury C, Mounedji N, Ste-

vens MT, et al. Implementation of guidelines for seasonal allergic rhinitis: a ran-

domized controlled trial. Allergy 2003;58:733-41.

4. Bousquet J, Van Cauwenberge P, Khaltaev N. Allergic rhinitis and its impact on

asthma. J Allergy Clin Immunol 2001;108(suppl):S147-334.

5. Shekelle PG, Woolf SH, Eccles M, Grimshaw J. Clinical guidelines: developing

guidelines. BMJ 1999;318:593-6.

6. Levy ML, Fletcher M, Price DB, Hausen T, Halbert RJ, Yawn BP. International

Primary Care Respiratory Group (IPCRG) Guidelines: diagnosis of respiratory

diseases in primary care. Prim Care Respir J 2006;15:20-34.

7. Price D, Bond C, Bouchard J, Costa R, Keenan J, Levy ML, et al. International

Primary Care Respiratory Group (IPCRG) Guidelines: management of allergic

rhinitis. Prim Care Respir J 2006;15:58-70.

8. Bousquet J, Khaltaev N, Cruz AA, Denburg J, Fokkens WJ, Togias A, et al. Al-

lergic Rhinitis and its Impact on Asthma (ARIA) 2008 update (in collaboration

with the World Health Organization, GA(2)LEN and AllerGen). Allergy 2008;

63(suppl):8-160.

9. Passalacqua G, Bousquet PJ, Carlsen KH, Kemp J, Lockey RF, Niggemann B,

et al. ARIA update: I—systematic review of complementary and alternative med-

icine for rhinitis and asthma. J Allergy Clin Immunol 2006;117:1054-62.

10. Bonini S, Bonini M, Bousquet J, Brusasco V, Canonica GW, Carlsen KH, et al.

Rhinitis and asthma in athletes: an ARIA document in collaboration with GA2-

LEN. Allergy 2006;61:681-92.

11. Cruz AA, Popov T, Pawankar R, Annesi-Maesano I, Fokkens W, Kemp J, et al.

Common characteristics of upper and lower airways in rhinitis and asthma:

ARIA update, in collaboration with GA(2)LEN. Allergy 2007;62(suppl):1-41.

12. Custovic A, Wijk RG. The effectiveness of measures to change the indoor envi-

ronment in the treatment of allergic rhinitis and asthma: ARIA update (in collab-

oration with GA(2)LEN). Allergy 2005;60:1112-5.

http://www.medall-fp7.eu
http://www.medall-fp7.eu
mailto:anna.bedbrook@inserm.fr
http://www.who.int/gard
http://www.who.int/gard
http://www.who.int/gard
http://www.who.int/gard


J ALLERGY CLIN IMMUNOL

VOLUME 130, NUMBER 5

BOUSQUET ET AL 1055
13. Passalacqua G, Durham SR. Allergic rhinitis and its impact on asthma update: al-

lergen immunotherapy. J Allergy Clin Immunol 2007;119:881-91.

14. Bousquet J, van Cauwenberge P, Ait Khaled N, Bachert C, Baena-Cagnani CE,

Bouchard J, et al. Pharmacologic and anti-IgE treatment of allergic rhinitis

ARIA update (in collaboration with GA2LEN). Allergy 2006;61:1086-96.

15. 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.

16. Cirillo I, Vizzaccaro A, Tosca MA, Milanese M, Ciprandi G. Prevalence and

treatment of allergic rhinitis in Italian conscripts. Allerg Immunol (Paris) 2003;

35:204-7.

17. Ciprandi G, Cirillo I, Vizzaccaro A, Tosca M, Passalacqua G, Pallestrini E, et al.

Seasonal and perennial allergic rhinitis: is this classification adherent to real life?

Allergy 2005;60:882-7.

18. Bauchau V, Durham SR. Prevalence and rate of diagnosis of allergic rhinitis in

Europe. Eur Respir J 2004;24:758-64.

19. Bauchau V, Durham SR. Epidemiological characterization of the intermittent and

persistent types of allergic rhinitis. Allergy 2005;60:350-3.

20. Van Hoecke H, Vastesaeger N, Dewulf L, Sys L, van Cauwenberge P. Classifica-

tion and management of allergic rhinitis patients in general practice during pollen

season. Allergy 2006;61:705-11.

21. Bachert C, van Cauwenberge P, Olbrecht J, van Schoor J. Prevalence, classifica-

tion and perception of allergic and nonallergic rhinitis in Belgium. Allergy 2006;

61:693-8.

22. Todo-Bom A, Loureiro C, Almeida MM, Nunes C, Delgado L, Castel-Branco G,

et al. Epidemiology of rhinitis in Portugal: evaluation of the intermittent and the

persistent types. Allergy 2007;62:1038-43.

23. Samolinski B, Sybilski AJ, Raciborski F, Tomaszewska A, Samel-Kowalik P,

Walkiewicz A, et al. Prevalence of rhinitis in Polish population according to

the ECAP (Epidemiology of Allergic Disorders in Poland) study. Otolaryngol

Pol 2009;63:324-30.

24. Keil T, Bockelbrink A, ReichA,HoffmannU, KaminW, Forster J, et al. The natural

history of allergic rhinitis in childhood. Pediatr Allergy Immunol 2010;21:962-9.

25. Bachert C, Bousquet J, Canonica GW, Durham SR, Klimek L, Mullol J, et al.

Levocetirizine improves quality of life and reduces costs in long-termmanagement

of persistent allergic rhinitis. J Allergy Clin Immunol 2004;114:838-44.

26. Bousquet J, Bachert C, Canonica GW, Mullol J, Van Cauwenberge P, Bindslev

Jensen C, et al. Efficacy of desloratadine in intermittent allergic rhinitis: a GA-

LEN study. Allergy 2009;64:1516-23.

27. Bousquet J, Bachert C, Canonica GW, Mullol J, Van Cauwenberge P, Jensen CB,

et al. Efficacy of desloratadine in persistent allergic rhinitis—a GA(2)LEN study.

Int Arch Allergy Immunol 2010;153:395-402.

28. Fantin S, Maspero J, Bisbal C, Agache I, Donado E, Borja J, et al. A 12-week

placebo-controlled study of rupatadine 10 mg once daily compared with cetirizine

10 mg once daily, in the treatment of persistent allergic rhinitis. Allergy 2008;63:

924-31.

29. Holmberg K, Tonnel AB, Dreyfus I, Olsson P, Cougnard J, Mesbah K, et al. De-

sloratadine relieves nasal congestion and improves quality-of-life in persistent al-

lergic rhinitis. Allergy 2009;64:1663-70.

30. Al Sayyad J, Fedorowicz Z, Alhashimi D, Jamal A. Topical nasal steroids for in-

termittent and persistent allergic rhinitis in children. Cochrane Database Syst Rev

2007;(1):CD003163.

31. Nasser M, Fedorowicz Z, Aljufairi H, McKerrow W. Antihistamines used in ad-

dition to topical nasal steroids for intermittent and persistent allergic rhinitis in

children. Cochrane Database Syst Rev 2010;(7):CD006989.

32. Calderon MA, Casale TB, Togias A, Bousquet J, Durham SR, Demoly P. Aller-

gen-specific immunotherapy for respiratory allergies: from meta-analysis to reg-

istration and beyond. J Allergy Clin Immunol 2011;127:30-8.

33. Dykewicz MS. 7. Rhinitis and sinusitis. J Allergy Clin Immunol 2003;111(suppl):

S520-9.

34. D’Amato G, Lobefalo G. Allergenic pollens in the southern Mediterranean area.

J Allergy Clin Immunol 1989;83:116-22.

35. Platts-Mills TA, Hayden ML, Chapman MD, Wilkins SR. Seasonal variation in

dust mite and grass-pollen allergens in dust from the houses of patients with

asthma. J Allergy Clin Immunol 1987;79:781-91.

36. Bousquet J, Annesi-Maesano I, Carat F, Leger D, Rugina M, Pribil C, et al. Char-

acteristics of intermittent and persistent allergic rhinitis: DREAMS study group.

Clin Exp Allergy 2005;35:728-32.

37. Arbes SJ Jr, Gergen PJ, Elliott L, Zeldin DC. Prevalences of positive skin test re-

sponses to 10 common allergens in the US population: results from the third Na-

tional Health and Nutrition Examination Survey. J Allergy Clin Immunol 2005;

116:377-83.

38. Connell JT. Quantitative intranasal pollen challenges. 3. The priming effect in al-

lergic rhinitis. J Allergy 1969;43:33-44.
39. Ciprandi G, Buscaglia S, Pesce G, Pronzato C, Ricca V, Parmiani S, et al. Min-

imal persistent inflammation is present at mucosal level in patients with asymp-

tomatic rhinitis and mite allergy. J Allergy Clin Immunol 1995;96:971-9.

40. Walls RS, Heddle RJ, Tang ML, Basger BJ, Solley GO, Yeo GT. Optimising the

management of allergic rhinitis: an Australian perspective. Med J Aust 2005;182:

28-33.

41. Togias A. Rhinitis and asthma: evidence for respiratory system integration.

J Allergy Clin Immunol 2003;111:1171-84.

42. Demoly P, Allaert FA, Lecasble M, Bousquet J. Validation of the classification of

ARIA (allergic rhinitis and its impact on asthma). Allergy 2003;58:672-5.

43. 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.

44. Antonicelli L, Micucci C, Voltolini S, Feliziani V, Senna GE, Di Blasi P, et al. Al-

lergic rhinitis and asthma comorbidity: ARIA classification of rhinitis does not cor-

relate with the prevalence of asthma. Clin Exp Allergy 2007;37:954-60.

45. Moscato G, Vandenplas O, Gerth Van Wijk R, Malo JL, Quirce S, Walusiak J,

et al. Occupational rhinitis. Allergy 2008;63:969-80.

46. Price D, Zhang Q, Kocevar VS, Yin DD, Thomas M. Effect of a concomitant di-

agnosis of allergic rhinitis on asthma-related health care use by adults. Clin Exp

Allergy 2005;35:282-7.

47. Ohta K, Bousquet PJ, Aizawa H, Akiyama K, Adachi M, Ichinose M, et al. Prev-

alence and impact of rhinitis in asthma. SACRA, a cross-sectional nation-wide

study in Japan. Allergy 2011;66:1287-95.

48. Ponte EV, Franco R, Nascimento HF, Souza-Machado A, Cunha S, Barreto ML,

et al. Lack of control of severe asthma is associated with co-existence of

moderate-to-severe rhinitis. Allergy 2008;63:564-9.

49. Valero A, Pereira C, Loureiro C, Martinez-Cocera C, Murio C, Rico P, et al. In-

terrelationship between skin sensitization, rhinitis, and asthma in patients with al-

lergic rhinitis: a study of Spain and Portugal. J Investig Allergol Clin Immunol

2009;19:167-72.

50. Bresciani M, Paradis L, Des Roches A, Vernhet H, Vachier I, Godard P, et al. Rhi-

nosinusitis in severe asthma. J Allergy Clin Immunol 2001;107:73-80.

51. ten Brinke A, Grootendorst DC, Schmidt JT, De Bruine FT, van Buchem MA,

Sterk PJ, et al. Chronic sinusitis in severe asthma is related to sputum eosino-

philia. T J Allergy Clin Immunol 2002;109:621-6.

52. Kulig M, Klettke U, Wahn V, Forster J, Bauer CP, Wahn U. Development of sea-

sonal allergic rhinitis during the first 7 years of life. J Allergy Clin Immunol 2000;

106:832-9.

53. Shaaban R, Zureik M, Soussan D, Anto JM, Heinrich J, Janson C, et al. Allergic

rhinitis and onset of bronchial hyperresponsiveness: a population-based study.

Am J Respir Crit Care Med 2007;176:659-66.

54. Rochat MK, Illi S, Ege MJ, Lau S, Keil T, Wahn U, et al. Allergic rhinitis as a

predictor for wheezing onset in school-aged children. J Allergy Clin Immunol

2010;126:1170-5, e2.

55. Shaaban R, Zureik M, Soussan D, Neukirch C, Heinrich J, Sunyer J, et al. Rhinitis

and onset of asthma: a longitudinal population-based study. Lancet 2008;372:

1049-57.

56. Bousquet J, Bodez T, Gehano P, Klossek JM, Liard F, Neukirch F, et al. Imple-

mentation of Guidelines for Allergic Rhinitis in Specialist Practices.

A Randomized Pragmatic Controlled Trial. Int Arch Allergy Immunol 2009;

150:75-82.

57. Bousquet J, Neukirch F, Bousquet PJ, Gehano P, Klossek JM, Le Gal M, et al.

Severity and impairment of allergic rhinitis in patients consulting in primary

care. J Allergy Clin Immunol 2006;117:158-62.

58. Bousquet PJ, Combescure C, Neukirch F, Klossek JM, Mechin H, Daures JP, et al.

Visual analog scales can assess the severity of rhinitis graded according to ARIA

guidelines. Allergy 2007;62:367-72.

59. del Cuvillo A, Montoro J, Bartra J, Valero A, Ferrer M, Jauregui I, et al. Valida-

tion of ARIA duration and severity classifications in Spanish allergic rhinitis pa-

tients—the ADRIAL cohort study. Rhinology 2010;48:201-5.

60. Jauregui I, Davila I, Sastre J, Bartra J, del Cuvillo A, Ferrer M, et al. Validation

of ARIA (Allergic Rhinitis and its Impact on Asthma) classification in a pedi-

atric population: the PEDRIAL study. Pediatr Allergy Immunol 2011;22:

388-92.

61. 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.

62. 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.

63. Bousquet J, Anto J, Auffray C, Akdis M, Cambon-Thomsen A, Keil T, et al.

MeDALL (Mechanisms of the Development of ALLergy): an integrated approach

from phenotypes to systems medicine. Allergy 2011;66:596-604.



J ALLERGY CLIN IMMUNOL

NOVEMBER 2012

1056 BOUSQUET ET AL
64. Brasier AR, Victor S, Boetticher G, Ju H, Lee C, Bleecker ER, et al. Molecular

phenotyping of severe asthma using pattern recognition of bronchoalveolar

lavage-derived cytokines. J Allergy Clin Immunol 2008;121:30-7, e6.

65. Wenzel SE. Asthma: defining of the persistent adult phenotypes. Lancet 2006;

368:804-13.

66. Bousquet J, Van Cauwenberge P, Bachert C, Canonica GW, Demoly P, Durham

SR, et al. Requirements for medications commonly used in the treatment of

allergic rhinitis. European Academy of Allergy and Clinical Immunology

(EAACI), Allergic Rhinitis and its Impact on Asthma (ARIA). Allergy 2003;

58:192-7.

67. 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.

68. Bousquet J, Heinzerling L, Bachert C, Papadopoulos NG, Bousquet PJ, Burney

PG, et al. Practical guide to skin prick tests in allergy to aeroallergens. Allergy

2012;67:18-24.

69. Bousquet J, Schunemann HJ, Bousquet PJ, Bachert C, Canonica GW, Casale TB,

et al. How to design and evaluate randomized controlled trials in immunotherapy

for allergic rhinitis: an ARIA-GA(2) LEN statement. Allergy 2011;66:765-74.

70. Guyatt GH, Oxman AD, Kunz R, Falck-Ytter Y, Vist GE, Liberati A, et al. Going

from evidence to recommendations. BMJ 2008;336:1049-51.

71. Brozek JL, Baena-Cagnani CE, Bonini S, Canonica GW, Rasi G, van Wijk RG,

et al. Methodology for development of the Allergic Rhinitis and its Impact on

Asthma guideline 2008 update. Allergy 2008;63:38-46.

72. Costa DJ, Amouyal M, Lambert P, Ryan D, Schunemann HJ, Daures JP, et al.

How representative are clinical study patients with allergic rhinitis in primary

care? J Allergy Clin Immunol 2011;127:920-6.

73. Chipps B, Spector S, Farrar J, Carr W, Meltzer E, Storms W, et al. Differences in

recommendations between the Allergic Rhinitis and its Impact on Asthma Update

2010 and US Rhinitis Practice Parameters. J Allergy Clin Immunol 2011;127:

1640-1641.e1; author reply 1643-5.

74. Spector S, Wallace D, Nicklas R, Portnoy J, Blessing-Moore J, Bernstein D, et al.

Comments on Allergic Rhinitis and its Impact on Asthma (ARIA) guidelines.

J Allergy Clin Immunol 2011;127:1641-2; author reply 1643-5.

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

et al. Reply. J Allergy Clin Immunol 2011;127:1643-5.

76. Chang MY, Han DH, Moon IJ, Kim ST, Kim DY, Lee CH, et al. Assessment of

allergic rhinitis websites in Korea. Clin Exp Otorhinolaryngol 2011;3:32-6.

77. 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 rhi-

nitis and asthma in patients with asthma. Allergy 2010;65:1042-8.

78. Bousquet J, Schunemann HJ, Zuberbier T, Bachert C, Baena-Cagnani CE, Bous-

quet PJ, et al. Development and implementation of guidelines in allergic rhinitis

—an ARIA-GA2LEN paper. Allergy 2010;65:1212-21.

79. ARIA in the pharmacy: management of allergic rhinitis symptoms in the phar-

macy. Allergic rhinitis and its impact on asthma. Allergy 2004;59:373-87.

80. Kalayci O, Yorgancioglu A, Kalyoncu F, Khaltaev AN, Bousquet J. Allergic rhi-

nitis and its impact on asthma update (ARIA 2008): the Turkish perspective. Turk

J Pediatr 2008;50:307-12.

81. Yorgancioglu A, Kalayci O, Kalyoncu AF, Khaltaev N, Bousquet J. [Allergic rhi-

nitis and its impact on asthma update (ARIA 2008) The Turkish perspective.]. Tu-

berkuloz ve toraks 2008;56:224-31.

82. Mullol J, Valero A, Alobid I, Bartra J, Navarro AM, Chivato T, et al. Allergic Rhi-

nitis and its Impact on Asthma update (ARIA 2008). The perspective from Spain.

J Investig Allergol Clin Immunol 2008;18:327-34.

83. Zhang L, Han DM. [An introduction of allergic rhinitis and its impact on asthma

(ARIA) 2008 update]. Zhonghua Er Bi Yan Hou Tou Jing Wai Ke Za Zhi 2008;

43:552-7.

84. Agache I, Deleanu D, Khaltaev N, Bousquet J. [Allergic rhinitis and its impact

upon asthma—update (ARIA 2008). Romanian perspective]. Pneumologia

2009;58:255-8.

85. Cagnani CE, Sole D, Diaz SN, Zernotti ME, Sisul JC, Borges MS, et al. [Allergic

rhinitis update and its impact on asthma (ARIA 2008). Latin American perspec-

tive]. Rev Alerg Mex 2009;56:56-63.

86. Pali-Scholl I, Pohl W, Aberer W, Wantke F, Horak F, Jensen-Jarolim E, et al. [Al-

lergic rhinitis and its impact on asthma (ARIA update 2008) The Austrian per-

spective.]. Wien Med Wochenschr 2009;159:87-92.

87. Ohta K, Akiyama K, Adachi M, Kohno Y, Okamoto Y, Takenaka H, et al. [As-

sessment of ARIA2008 with a Japanese view point]. Arerugi 2010;59:528-35.

88. Rottem M. [Allergic rhinitis and its impact on asthma]. Harefuah 2010;149:

374-6, 403, 2.

89. Katial RK. Intranasal antihistamines in the treatment of allergic rhinitis. Ann Al-

lergy Asthma Immunol 2011;106(suppl):S1.
90. Demoly P, Concas V, Urbinelli R, Allaert FA. Spreading and impact of the World

Health Organization’s Allergic Rhinitis and its impact on asthma guidelines in ev-

eryday medical practice in France. Ernani survey. Clin Exp Allergol 2008;38:

1803-7.

91. Migueres M, Fontaine JF, Haddad T, Grosclaude M, Saint-Martin F, Bem David

D, et al. Characteristics of patients with respiratory allergy in France and factors

influencing immunotherapy prescription: a prospective observational study

(REALIS). Int J Immunopathol Pharmacol 2011;24:387-400.

92. Baiardini I, Bousquet PJ, Brzoza Z, Canonica GW, Compalati E, Fiocchi A, et al.

Recommendations for assessing patient-reported outcomes and health-related

quality of life in clinical trials on allergy: a GA(2)LEN taskforce position paper.

Allergy 2010;65:290-5.

93. 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.

94. 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.

95. 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 rhi-

nitis. J Allergy Clin Immunol 2012;129:1282-1289.e10.

96. Ryan D, Grant-Casey J, Scadding G, Pereira S, Pinnock H, Sheikh A. Manage-

ment of allergic rhinitis in UK primary care: baseline audit. Prim Care Respir J

2005;14:204-9.

97. Ryan D, van Weel C, Bousquet J, Toskala E, Ahlstedt S, Palkonen S, et al. Pri-

mary care: the cornerstone of diagnosis of allergic rhinitis. Allergy 2008;63:

981-9.

98. Costa DJ, Bousquet PJ, Ryan D, Price D, Demoly P, Brozek J, et al. Guidelines

for allergic rhinitis need to be used in primary care. Prim Care Respir J 2009;18:

250-7.

99. Bousquet J, Reid J, van Weel C, Baena Cagnani C, Canonica GW, Demoly P, et al.

Allergic rhinitis management pocket reference 2008. Allergy 2008;63:990-6.

100. Muraro A, Clark A, Beyer K, Borrego LM, Borres M, Lodrup Carlsen KC, et al.

The management of the allergic child at school: EAACI/GA2LEN Task Force on

the allergic child at school. Allergy 2010;65:681-9.

101. Haahtela T, von Hertzen L, Makela M, Hannuksela M. Finnish Allergy Pro-

gramme 2008-2018—time to act and change the course. Allergy 2008;63:634-45.

102. Samolinski B, Fronczak A, Kuna P, Akdis CA, Anto JM, Bialoszewski AZ, et al.

Prevention and control of childhood asthma and allergy in the EU from the public

health point of view: Polish Presidency of the European Union. Allergy 2012;67:

726-31.

103. Samolinski B, Fronczak A, Wlodarczyk A, Bousquet J. Council of the European

Union conclusions on chronic respiratory diseases in children. Lancet 2012;379:

e45-6.
APPENDIX 1. AUTHORS’ INSTITUTIONAL

AFFILIATIONS
Reviewers: C. S. Ang, MD,56 A. K. Baigenzhin, MD,227

D. A. Boakye, PhD,228 A. H. Briggs, PhD,229 P. G. Burney,
MD,230 W. W. Busse, MD,231 A. G. Chuchalin, MD,232

H. Haddad, MD,233 S. L. Johnston, MD,234 M. Kogevinas,
MD,197-199,235 M. L. Levy, MD,236 A. Mohammadi, MD,237

S. Oddie, PhD,218,238 D. Rezagui, MD,239 I. Terreehorst,
MD,240 and J. O. Warner, MD241

From 1University Hospital, Hôpital Arnaud de Villeneuve,
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