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Abstract

The Allergic Rhinitis and its Impact on Asthma (ARIA) initiative has hataificant impac
raising awareness of allergic rhinitis (AR) and improving tlagdosis and treatment of AR

sufferers. ARIA classifies the severity of AR as "mit""moderate/severe” on the basig of
"yes"/"no" answers to four questions. This two-point classification been criticized gs

providing little guidance on patient management; patients with "nfild"are unlikely t
consult a physician, whereas the group of patients with "moderaéze” seen by specialists
is heterogeneous. These perceived shortcomings have prompted atempfsove th
ARIA classification or, by analogy with the Global Initiatifer Asthma (GINA), adopt
approaches based on "disease control" in AR. Even though "diseasé@yse "diseas
control" and "responsiveness to treatment” are different (aklatied) metrics, they are rjot
mutually exclusive. Currently, there is no single, accepted definibut we propose that
"disease control" in AR can combine (i) measurements of theitgeaad/or frequency df
daily or nocturnal symptoms, (ii) impairments in social, physigalofessional an
educational activities, (iii) respiratory function monitoring and) (exacerbations (e.g.
unscheduled medical consultations and rescue medication use). Althougbl-lca
classifications have a number of limitations (e.g. their deperedendreatment compliance

and the patient's psychological status), these instruments coulédasisn adjunct to the

ARIA severity classification and regional practice paramseteere, we assess the strengths
and weaknesses of the current two-level ARIA classificatioalyae published proposals for

its modification and review the literature on instruments thatsareaAR control W
conclude that there is a need for research in which severitynpared with control in terms
of their effects on patient management.
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Allergic rhinitis, Disease control, Disease severity, ClassiibaQuestionnaire, ARIA,
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Allergic rhinitis (AR) is a highly prevalent, chronic diseasvith rates of up to 50% in some
populations [1,2]. Furthermore, the prevalence is increasing in fmasternized" countries
[3]. Its disease burden is considerable - with negative impactsleep, mood, social
functioning, work/school performance and health-related qualityf@f[4-6] and can no
longer be neglected by healthcare payers since this burdesorsiadsd with direct health
resource costs and indirect socio-economic costs (e.g. absenéeeidoss of productivity)
[7]. Furthermore, the detrimental effects of AR on establisiséithea and the link between



AR and the subsequent development of asthma are well establish@arg]oxically, this
disease burden tends to be underestimated by both patients andapiyg¢i In Europe,
over half of AR sufferers do not seek medical advice [10]. Trgaaéidnts also report poor
levels of satisfaction, with a constant search for a combination of medicadtairigiorks” by
reducing their nasal symptoms [11].

Challenged by these patient needs and the lack of awareness among patiengsiciatfha
number of global, regional and local initiatives and guidelinesnigroving the diagnosis,
treatment and follow-up of AR sufferers have been developed [12]ofahe key initiatives
relates to the output of the 1999 Allergic Rhinitis and its ImpactAsthma (ARIA)
workshop (organized by the World Health Organization), published in 2001 and dipulate
2008 and 2010 [13-15]. To aid the implementation of a stepwise approaphtiémt
management, ARIA introduced a patient classification based on theyAftoms' time
patterns ("intermittent” vs. "persistent”) and severity (tfilvs. "moderate/severe”).
Although the ARIA severity classification has been validated imany care patients [2,16],
surveys have found that both primary care physicians (PCPs)spexialists are not
necessarily aware of this tool [17]. Lastly, regulatory auttesritend to consider that AR
cannot truly be severe and/or uncontrollable.

By analogy with trends in the management of asthma following the introductibe Gidbal
Initiative for Asthma (GINA) guidelines [18]), there is a gesl, WHO-endorsed trend
towards the generalization of the "control" approach to other conditincsiding AR,
chronic rhinosinusitis, chronic urticaria and atopic dermatitis [AS]discussed below, there
is no single definition of "disease control", since the variald&ern into account and the
severity thresholds corresponding to "relief" vary from one tool tohanoHowever, by
analogy with GINA in asthma, measurements of "control" in A& combine (i)
measurements of daily or nocturnal symptoms, (ii) impairmentssacial, physical,
professional or educational activities, (iii) respiratory functioanitoring and (iv) events
related to exacerbations (such as medical consultations andetthdoneescue medication).
Hence, long-term, stable disease control equates to minimat@y®s, no limitations in
activities, minimal use of rescue medications and infrequent exacerbations.

The objective of the present work was to (i) assess the streagthseaknesses of the ARIA
classification in terms of guiding the treatment of AR, r@yiew published proposals for the
modification of ARIA and (iii) review instruments for determigidisease control in AR. We
searched MEDLINE, Embase and the Cochrane Library up until 204y using logical
combinations of the following terms (in English only): allerghjnit*; ARIA; "Allergic
Rhinitis and its Impact on Asthma"; control; questionnaire; rating; scalee.sc

Strengths and weaknesses of the current ARIA severity
classification

The ARIA classification was clearly a great step forwiar@001, since it acknowledged the
impact of a disease that was often qualified as “trivial" anghasized the need to assess
patient needs and treat accordingly. The ARIA "mild" vs. "modésavere” classification
[13-15] has a number of strengths and weaknesses (Table 1). kehadviantage of being
very simple to administer, since it is based on "yes"/"no" arsteeeach of the following
statements: "My symptoms disturb my sleep”, "My symptonssriot my daily activities
(sports, leisure, etc.)", "My symptoms restrict my partiegrain school or work" and "My



symptoms are troublesome”. In ARIA, "mild" AR corresponds to "nesWweers to all four
guestions, whereas the presence of a "yes" for one or mors itemesponds to
"moderate/severe” AR. The ARIA duration and severity clasgins have been
implemented in several countries and patient populations. For examplaDREL and
PEDRIAL cohort studies of adult and paediatric AR patients inrS[20,21] found that
symptom, Rhinitis Quality of Life Questionnaire (RQLQ) and visarsdlogue scale (VAS)
scores were significantly higher in "moderate/severe” thamild™ AR. In France, Bousquet
et al. studied 3052 patients consulting PCPs and who were classid@dliag to the ARIA
classification (mild intermittent: 11%; mild persistent: 8%opdarate/severe intermittent:
35%; moderate/severe persistent: 46%). All patients were saardidef RQLQ, the Jenkins
sleep questionnaire and the Allergy-Specific Work Productivity antivily Impairment
guestionnaire [22]. Impairments were correlated more strondly severity than duration.
Eighty per cent of the patients with moderate-to-severe AR tegpanpaired activities, as
opposed to only 40% of the patients classified as having mild AR.

Table 1Strengths and weaknesses of the two-level ARIA severity class#ion ("mild"
vS. "moderate/severe") for AR

Strengths Weaknesses
 Easy to apply » Some duplication betweenquestions
* Patient-centred « "Mild" patients unlikely to seek treatment
* Emphasizes the existence of severe allergice "Moderate-severe" patients form a
rhinitis heterogeneous group

* Correlated with disease-specific quality of life,Poor uptake by physicians (both primary
sleep quality, work productivity and visual care physicians and specialists)
analogue scale scores

* Not extensively applied by physicians -
even those who are aware of the
classification

» Does not take account of past and present
treatments

Levels of awareness and application of the ARIA severity ifilzsson are less than
satisfactory. In a study of 943 French PCPs and 277 ear, nose andEN®atspecialists,
Demoly et al. found that only about 54% of the physicians were aofatee ARIA
classification. Over 90% of these actually applied the claasiic in practice - although
there were significant differences between PCPs and ENTabpec[17]. Furthermore,
knowledge of the ARIA classification by PCPs did not appear to mfli¢he use of H1-
antihistamines (H1As) and/or intranasal corticosteroids (ICSs) fainction of the patient's
disease severity [17]. In another cohort study performed incérf8], researchers found
that ARIA severity did not significantly influence medicatiprescription. Although ARIA
suggests that patients with mild and intermittent AR should redé¢hfs and those with
moderate/severe and persistent AR should receive ICSs, Raghigdzs analysis of 3026
patients with intermittent AR and 3507 patients with persisteRt (&nrolled by 1346
practitioners) revealed that immediate prescription of H1A+IG®lenation therapy was
surprisingly frequent [23].

For AR patients seen by specialists, the "mild" vs. "modemateys” distinction has less
value since by definition, a patient with "mild" AR is not botldebg his/her symptoms and
is unlikely to consult a specialist. In Valovirta et al.'s surekpatients aged 16 and over [9],



87% of those with persistent conditions and 79% of those with intermitamditions
reported that at least one daily activity was moderatelyeverely affected “all the time”.
Similarly, Van Hoecke et al. observed that 89.3% of patients camgUCPs in Belgium
were classified as "moderate-severe" [24], as was thefoa$2.2% of the patients in the
above-mentioned French cohort [17,25].

However, “moderate-severe” AR is extremely broad (with asdse one or all four ARIA
items impaired) and encompasses a highly heterogeneous groupienitspdt includes
patients with severe chronic upper airway disease (SCUAD) {26ldidates for allergen
specific immunotherapy or nasal obstruction surgery and patientsevitre disease in the
absence of treatment but who respond well to ICSs or even HI1As. dsneuch,
classification of a patient as suffering from “moderate-s2VvAR is of little help in guiding
the physician's treatment recommendations. In this respects gvem been suggested that
term "moderate/severe” should be replaced by "severe" alone [2&}ly,Lthe ARIA
classification does not take account of past and present treatthisnis an important
shortcoming, since most AR patients seen for the first tima jplyysician will have already
taken prescription and/or over-the-counter medications for their condlhosummary,
consideration of the ARIA classification's particular featuras highlighted unmet needs in
the routine clinical management of AR.

Attempts to refine, improve or simplify the ARIA
classification

Since the publication of ARIA's initial work in 2001, several attentyatge been made to
refine the "mild" vs. "moderate/severe” classification. In 200@lekd et al. suggested
drawing a distinction between 1 to 3 affected ARIA items onlarel and 4 affected items
on the other, with the assignment of "moderate" and "severe"sdisg@des to these
respective situations [27]. In a study of over a thousand treatmaérd- patients,
classification as "mild", "moderate” or "severe" was cats®l with the disease-specific
"Cuestionario ESPariol de Calidad de Vida en RINiTis" (ESPRIB)Tquality of life score
[28].

In a study in Belgium, Van Hoecke et al. suggested the use dioiARIA questions (one
guestion on sleep disturbance and one on impairment in daily life) endttbduction of an
additional, "moderate" category [24]. Two "no" replies equated t&"miR, one "yes" and
one "no" equated to "moderate” AR and two "yes" replies equatédevere" AR [24].
However, in a cohort of 5140 patients in France classified as havidg(ms357, 7.0%),
moderate (n=2498, 48.6%) or severe AR (n=2285, 44.4%) according to Van HxbeadKe
suggestion, Demoly et al. found that "no clear clinically relevamds were observed that
could support the need for a distinction between mild, moderate and patiergs"” [29]. In
response to these proposals to classify AR severity as “mitdigderate” and “severe”, the
ARIA 2008 authors stated that this "makes it more complex fompthetising physician
without bringing significant improvement to the patient since thsre complex
classification does not translate to a difference in therapeutic options" [14].



Visual analogue scales

Visual analogue scales have been suggested as simple tools for assBssavgmty. Firstly,
Bousquet et al. [30] found that a 0 to 10 cm VAS score and the RQL@ sare
significantly correlated (rho = 0.46; p < 0.0001) and that a patiehtastAS score below 5
cm could be classified as having "mild" AR (negative predictiakie: 93.5%), whereas a
VAS score over 6 cm was equated with "moderate/severe” ARtiyeopredictive value:
73.6%). Indeed, the ARIA 2008 guidelines subsequently included a classifiga which
"mild" AR = 0-3 cm, "moderate” AR = 3.1-7 cm and "severe" AR =101m. Secondly,
the United States' Joint Task Force on Practice Parani8tgrsuggested that six VASs
(sneezing, runny nose, congestion, itchy nose, postnasal drip and tataymagtoms) could
be used. However, the Task Force's 2003 publication did not present aitg @s
application of these VASs and the validation status of this instrueeauncertain. Thirdly,
two of the present authors (PD and IAM) and colleagues compared a VASyssverd with
a numerical severity score (both assessed by a physiciargample of 36,000 patients with
diagnosed, non-complicated, untreated, intermittent AR [32]. Although thesdares were
correlated, the absolute values differed and 23.86% of the patiertshassified as "severe”
according to one scale but not the other.

Instruments for assessing disease control in allergic
rhinitis

Disease control is now being considered as an alternative to aliseasrity in the
management of patients with respiratory disease. Indeed, #ssamnt of disease control in
AR was briefly mentioned in the ARIA 2008 update [14], since "asadbtihma, one of the
problems to consider is to replace severity by control". Howelkier ARIA authors noted
that, at the time the update was drafted, "sufficient datanareyet available” and that
"control questionnaires or methods are still undergoing validafiet}:' Since then, however,
a number of AR control questionnaires have been built and validateddang to the ideal
methodological sequence [33]. These questionnaires are summarized in Table 2.



Table 2 A comparison of three published allergic rhinitis control questionmires

CARAT [33-35] RCAT [36,37] ARCT [38]
Administration self-questionnaire self-questionnaire self-questionnaire
mode
Diseases allergic rhinitis and asthma  allergic rhinitis allergic rhinitis

considered

Period of The previous 4 weeks The previous week  The previous 2 weeks

evaluation
Number of final 17 in development 10 in tl 26 in development 6 in 5 in the final tool
items/questions final tool the final tool

Responsetype 4-point frequency scale a1 5-point Likert scale  5-point frequency scale
some yes/no items
Validation Tested in 141 non-treated  Psychometric Tested in 902 patients
status adult patients (CARAT17) validation by 410 selected by 411
and then 193 adults patients consulting primary care physicia
(CARAT10). Internal  allergy specialists. Gc and allergists. Internal
consistency over 0.70. psychometric pyperties  consistency: 0.77
Longitudinal validation in and reliable internal
51 patients at 4 outpatientonsistency (Cronbach
clinics. Test-retest  alpha coefficient: 0.70)
reliability (intra-class
correlation coefficient) =
0.82
Other comments Tested in patients  Significant orrelations Based on the Asthma
consulting an allergist  with physician-rated Control Questionnaire.
disease severity, totaBignificant correlation
nasal symptom scorewith the clinical pictur

and physician- and the impact of

recommended change allergic rhinitis on

in therapy social and sports
activities

The Control of Allergic Rhinitis and Asthma Test (CARAT) wiagially developed by
Nogueira-Silva et al. in Portuguese [34]. After a literatsearch, Nogueira-Silva et al.
included 17 questions in a questionnaire with a Likert scale. TTeeenee period was four
weeks — long enough to monitor control over time but short enough to Heatedfoy recall
bias. A ten-question version of CARAT (CARAT10) was subsequently vatida a cross-
sectional study of 193 adults by Fonseca et al. [35]. The rangmsdible scores for
CARAT10 is 0-30, 0 being the complete absence of control. The CARAT¥68dsas a
guide to patient management, since the mean [95% confidence lintawees associated
with the intensification, maintenance and reduction of treatment Werfl3.6-16.5], 21
[19.4-21.9] and 24 [21.4-26.6], respectively.]. Most recently, Fonseca et altigaved the
CARAT in 62 patients included at 4 outpatient clinics in Portugal [86jwo visits 4 to 6
weeks apart, a total of 51 patients (aged between 18 and 70) contpeet@ARAT10, the
Asthma Control Questionnaire [37], three VASs (on airways symptaraschial/pulmonary
symptoms and nasal symptoms) and an overall self-assessneentrof. Lung function was
also tested. The test-retest reliability (intra-classretation coefficient) was 0.82. A
significant change in the CARAT10 score was observed in clipicaistable patients. In
terms of the change over time in the CARAT10 score, the coorlatnged from 0.49-0.65



for the ACQ5 and VAS symptom scores and from 0.31 to 0.41 for the pnysieissessment
of control [36].

Nathan et al. developed a 26-item Rhinitis Control Assessmen{RE4(T) and refined it to
6 items. After testing the RCAT in 410 AR patients [37,38], sihef26 initial items (nasal
congestion, sneezing, and watery eyes, sleep interference, yaewitdance and self-
assessed control) were most predictive (p <0.001 for all) oflkbgiat’'s overall rating of
rhinitis symptom control.

By working with a multidisciplinary group associating allergispailmonologists, ENT
physicians and methodologists, Demoly et al. developed a five-igdfigassessment Allergic
Rhinitis Control Test (ARCT) [39] with similarities to thfesthma Control Test (ACT) [40].
Two ACT questions (on rescue medication and overall assessméheé afisease) were
incorporated into the ARCT. The questionnaire was validated bydesti 902 patients
(selected by 411 PCPs and allergists) before treatment andi¢eks after treatment. The
score at inclusion correlated significantly (p<0.0001) with the pégieverall clinical status
and the impact of AR on social and sporting activities. A sicgnifi (p<0.0001) increase in
the score was observed after two weeks of treatment (from 14.@tihdusion to 21.5+2.9
after treatment). Using a receiver operating charadteastve, a score of 20 was found to be
the optimal cut-off for poor vs. well-controlled rhinitis (sensitivi67%,; specificity: 82%;
negative predictive value: 32%; positive predictive value: 95%).

The "Allergy-Control-SCORE™ [41] measures (i) the severity of 10 nasal and non-nasal
symptoms on a 4-point scale) and (ii) medication use (out of eogatalof 745 different
medications) and combines the two metrics with equal weightmg. dtudy of 81 patients
with allergic rhinoconjunctivitis and 40 healthy controls, the ANe€ontrol-SCORE was
significantly correlated with the global assessment of allsayerity, the RQLQ score and
the number of medical consultations due to allergy within the preyears In our opinion,
"Allergy-Control-SCORE" is something of a misnomer becauses thpproach is
conventionally referred to as a "combined score" (i.e. a combinatiarsyrhptom score and

a medication score) and has been extensively used in clinical trials foryessy42].

Lastly, Scadding et al. took a different approach by asking exp@rcomplete an online
survey about what they regarded as rhinitis control in relation teekien questions in
Juniper's mini-RQLQ [43]. All the respondents considered that mimaa tsomewhat
troubled” was unacceptable. Indeed, most of the experts defined castim®ing “hardly
troubled at all” by each symptom.

Unfortunately, head-to-head comparisons of these various control{omdedhave not been
reported.

Discussion

Disease severity vs. disease control

Although "disease severity", "disease control" and "responsiveméssatment” are different
(albeit related) metrics, they are not mutually exclusivé. [B&ease severity can be defined
as a loss of physiological function caused by the disease prd&death severity and control
can be measured in a multitude of ways, with both objective and subjectasurements



and patient-reported vs. physician-reported outcomes. Patient-cepuatacs are growing in
importance in clinical research and, increasingly, in patiawet [d®], although there is debate
over whether the physician or the patient is best placed to jusigasei control [46]. There is
a need for research in which severity is compared with contr@rinst of the respective
effects on patient management.

Conceivably, some cases of severe disease might respond wedatment (i.e. good
control), whereas some cases of mild disease might not (i.e. poosltdrkewise, a totally
controlled patient taking an H1A and an ICS will probably still haseese underlying
disease [19]. Furthermore, poor disease control may be related ttreaiarent compliance
and psychosocial factors rather than high disease activity. Mihse may be a problem for
some patients but not for others. Conversely, severe disease maysobotleepatients far less
than others.

Severity can be measured in treatment-naive patients budefyition, the concept of
disease control is only applicable in treated patients. Hence, cmmadnneasurements of
severity will continue to be essential in treatment-naive pat@nisulting for the first time
or in undiagnosed AR sufferers in the general population. In this teiped/AS appears to
be a valid shortcut for the definition of disease severity. Howevene-dimensional scale
cannot encompass the complex spectrum of parameters involved in disedisd (i.e.
impairments in everyday life, respiratory function and exacemstin addition to symptom
severity).

Control-based classifications have a number of limitations. Soreerelated to the

underlying concept of measuring disease control over the previoks,veece factors such
as treatment compliance and the patient's psychological statudhave an effect on

perceived disease control — even when intrinsic disease activapnstant. It is not yet clear
whether AR control varies significantly as a function of thea$isenducing allergen. For
example, it is possible that the achievement of control in patveitih persistent AR induced
by house dust mites is very different from that in patientea wR induced by grass pollen.
This is a complex area requiring further research.

Lastly, the questionnaires used to evaluate AR control have beeloped and validated in
adolescents and adults. However, by analogy with tools such ashtlithd@d Asthma
Control Test [47], extension to children with AR can be envisaged.

The potential impact of disease control instrument®n clinical practice

The ARIA guidelines state that "treatment should be tailocedrding to the severity of the
disease, comorbidities, treatment availability and affordalality patients’ preference”. Two
recent papers co-authored by ARIA indicate that (i) diseaseotastbeing considered for
future initiatives [48] and (ii)) methods for measuring sevaitg control in allergic disease
must be uniform [49]. The adoption of control-based approaches in AR is likely to modify the
physician-patient relationship. The CARAT, RCAT and ARCT atdtintem questionnaires
that require the patient to provide a fair amount of information ohdrisecent condition.
However, since control is largely a patient-led concept, remetesurements (by ‘phone or
over the Internet) could conceivably reduce the frequency oftéafsee consultations.
Nevertheless, as noted by Glasziou et al. [50], the benefits of aringitthe response to
treatment, detecting adverse effects and gauging the needjust &reatment must be
balanced against inconvenience, cost and the potential impact of faiseeposnd false



negatives of disease control. Measurements of control must thebefoeproducible, quick
and easy to perform in routine practice and should focus on the disegs#s in everyday
life. For example, one could consider an approach in which a patiegtesedef disease
control is simply equated to the "strength” of the medicati@n {nerapeutic pressure) that
he/she has to take in order to gain sufficient relief from his/her symptoms.

Conclusion

While the ARIA classification of the severity of AR is usefilis not an optimal guide for
making everyday patient management decisions, especially imggatieeady on therapy.
Experience in asthma suggests that there are good reasonsidercoreasuring control on a
routine basis in AR, as a complement to ARIA's severity-basedagp There is a need to
compare existing tools and perhaps develop new ones. Regardlesdefaite of control-
based classifications in AR, the key challenge for any insmumél be to achieve high
levels of physician awareness, uptake and application - which shounhatelly lead to better
patient outcomes.
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