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Unmet needs in severe chronic upper airway disease (SCUAD)
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Although the majority of patients with chronic upper airway
diseases have controlled symptoms during treatment, many
patients have severe chronic upper airway diseases (SCUADs).
SCUAD defines those patients whose symptoms are
inadequately controlled despite adequate (ie, effective, safe, and
acceptable) pharmacologic treatment based on guidelines. These
patients have impaired quality of life, social functioning, sleep,
and school/work performance. Severe uncontrolled allergic
rhinitis, nonallergic rhinitis, chronic rhinosinusitis, aspirin-
exacerbated respiratory diseases, or occupational airway
diseases are defined as SCUADs. Pediatric SCUADs are still
unclear. In developing countries SCUADs exist, but risk factors
can differ from those seen in developed countries. Comorbidities
are common in patients with SCUADs and might increase their
severity. The present document is the position of a group of
experts considering that SCUADs should be considered
differently from mild chronic upper airway diseases. It reviews
the state of the art, highlighting gaps in our knowledge, and
proposes several areas for a better understanding, prevention,
and management of SCUADs. This document can also serve to
optimize the pharmacoeconomic evaluation of SCUADs by
means of comparison with mild chronic upper airway diseases.
(J Allergy Clin Immunol nnnn;nnn:nnn-nnn.)
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The upper airway includes the nasal cavity and sinuses and the
pharynx, and ends at the upper level of the larynx. Chronic upper
airway diseases encompass intermittent and persistent inflamma-
tory diseases of the upper airways, excluding those induced by
acute infection or anatomic abnormalities. These include allergic
rhinitis (AR), nonallergic rhinitis (NAR), chronic rhinosinusitis
(CRS) with and without nasal polyposis, and occupational
rhinitis. These disorders are extremely common and present in
all ages, all ethnic populations, and all countries. In addition to the
increasing public health effect of these diseases, the socioeco-
nomic effect is well recognized.1,2 Comorbidities are common
and increase the complexity of the management and costs.

Although the majority of patients with chronic upper airway
diseases have controlled symptoms during treatment, many
patients have severe chronic upper airway diseases (SCUADs).
SCUAD defines those patients whose symptoms are inadequately
controlled despite adequate (ie, effective, safe, and acceptable)
pharmacologic treatment based on guidelines. In some patients,
SCUADs can be associated with different forms of upper airway
diseases (eg, AR and NAR), and a precise diagnosis is needed.
These patients have impaired quality of life, social functioning,
sleep, and school/work performance.

The prevalence and costs of chronic upper airway diseases
continue to grow worldwide. However, health care expenditures,
especially in the field of reimbursement, have been reduced in
many countries. Some chronic upper airway diseases, such as AR,
are not regarded as severe diseases, reducing the possibility for
reimbursement of medications. This might further increase
undertreatment. Moreover, it might limit novel treatment discov-
ery because the pharmaceutical industry will only accept the high
costs for drug development if these drugs can be licensed in the
future, reimbursed, and used by patients.

The present document is the position of a group of experts
considering that SCUADs should be tackled with special attention
and with the objective of incorporation within community-based
primary care where possible and referral to specialist care when
needed. It reviews the state of the art, highlighting gaps in our
knowledge, and proposes several areas for a better understanding,
prevention, and management of SCUADs. This document can
also serve to optimize the pharmacoeconomic evaluation of
SCUADs by means of comparison with mild chronic upper
airway diseases.
AR

Definition
Rhinitis is defined as an inflammation of the lining of the nose

and is characterized by nasal symptoms, including anterior or
posterior rhinorrhea, sneezing, nasal blockage, and/or itching.
1
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Abbreviations used

AR: Allergic rhinitis

COPD: Chronic obstructive pulmonary disease

CRS: Chronic rhinosinusitis

CT: Computed tomography

NAR: Nonallergic rhinitis

SCUAD: Severe chronic upper airway disease
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AR, the most common form of noninfectious rhinitis, is associ-
ated with an IgE-mediated immune response against allergens.2
Prevalence and burden
AR is a global health problem that causes major illness and

disability worldwide. The World Health Organization has
recently estimated that at least 400 million persons worldwide
have AR (without asthma), and 200 million have AR and asthma.3

It is likely that these estimates are largely underestimated.
Impairment of quality of life is seen in adults and children.2

Patients might also have sleep disorders, emotional problems,
and impairment in activities and social functioning. Poorly con-
trolled symptoms of AR might contribute to sleep loss or distur-
bance.4 Moreover, H1-antihistamines with sedative properties
can increase functional disturbances in patients with AR.

AR affects school and work.2 Although several economic
analyses of AR have been published, there are relatively few
cost-of-illness studies. The economic effect of AR is often
underestimated because the direct costs of the disease are lower
than those of a number of other chronic illnesses. However, the
indirect costs are substantial.2
AR defined as a SCUAD
Heterogeneity of AR. Although the classification into

seasonal and perennial AR is unlikely to be involved in hetero-
geneity, patients can be sensitized to a few allergens or to many
allergens (monosensitized and polysensitized).2 It is not clear
whether polysensitization induces a more severe AR phenotype
because of more chronic inflammation. Patients present with
AR of variable severity or duration. In addition, nonallergic trig-
gers can variably interact with inflammation induced by allergens.
There are many other causes of heterogeneity that need to be
better understood.

Severity and control of AR. The Allergic Rhinitis and its
Impact on Asthma classification defines mild and moderate/
severe AR.1 It might be useful to consider mild, moderate, and
severe AR, but at present, this classification has not led to new
therapeutic algorithms. In patients with asthma, the control of
the disease differs from the severity and is independent of asthma
medications. Although such an independent relationship was
also suspected in patients with AR, this important concept was
confirmed in a recent study in which it was found that the severity
of rhinitis is independent of its treatment.5 Thus, as for asthma, an
important concept is to consider ‘‘control,’’ and a SCUAD should
refer to patients whose symptoms are uncontrolled with treatment
based on guidelines.

Current treatments are insufficient for the control of many
patients. In clinical trials, symptoms are improved but many
patients still remain symptomatic. This was also found in a trial
comparing guidelines and free treatment choice.6 It is considered
that the symptoms of around 20% of patients with severe persis-
tent rhinitis are not controlled, and some of these patients have se-
vere symptoms, particularly associated eye symptoms.7 It is likely
that allergen-specific immunotherapy can improve these severe
symptoms that are uncontrolled by medications, but more studies
are required. Novel treatments are needed, although there is insuf-
ficient research development. The definition of SCUAD might
prompt the pharmaceutical industry to increase research in the field.

Unmet needs

� Define control and severity of AR and assess direct and
indirect costs of SCUAD.
� Define phenotypes/genotypes in relationship to disease het-

erogeneity, immune responses, and inflammation and their
relevance to the severity and control of AR by medications
or immunotherapy.
� Find novel treatments to control symptoms in the vast majority

of patients and meet the current unmet therapeutic needs.
� Perform pharmacoeconomic studies supporting the costs

for the treatment of SCUAD.

NAR

Definition
NAR can be defined on the basis of chronic nasal symptoms that

are not evidently caused by IgE-dependent mechanisms or specif-
ically related to structural deformity. Several nonallergic conditions
can cause symptoms similar to those of AR: infections, hormonal
imbalance, physical and chemical agents, and the use of certain
drugs.8 The allergic nature of the disease might be underappreciated
in the absence of evidence of systemic IgE sensitization because
local IgE production might be more common than proposed and
thereby underlie disease expression.9 The role of infection needs
to be more clearly delineated because chronic infection can lead
to NAR. The nasal mucosa is frequently exposed to bacterial and vi-
ral infections. Airway epithelial cells, the primary site of infection,
provide a link between the innate and specific immune response to
infectious agents. The immune system has innate and adaptive
components, which cooperate to protect the host against infections.
Immediate activation of innate immunity relies on the detection by
the host of conserved microbial motifs known as pathogen-associ-
ated molecular patterns.8 Moreover, NAR phenotypes are poorly
understood and represent one of the major unmet needs of the
field.10 It is possible that many patients have both AR and NAR.

Prevalence and burden
NAR is common. In population surveys, the prevalence of

allergy among subjects with nasal symptoms is less than 50%.11,12

Thus NAR probably affects far more than 400 million persons
worldwide. However, its prevalence is unknown. Both children
and adults are affected.
NAR defined as a SCUAD
The severity of NAR and its effect on quality of life and

socioeconomic burden are also a matter of discussion because
more studies need to be carried out in well-defined patients with
NAR.
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Unmet needs

� The phenotypes/genotypes of NAR in children and adults
need to be evaluated to better understand NAR prevalence,
risk factors, diagnosis, and management.8 It is important to
differentiate between infectious rhinitis, AR, and NAR be-
cause management differs for each of these cases. Genomic
studies in large numbers of well-phenotyped patients are
key. In these studies, patients with mild chronic upper air-
way diseases and SCUADs should be differentiated, and so-
cial and economic aspects should be clearly delineated.
� Links with asthma and other comorbidities need to be

investigated for mild and severe NAR.
� Mechanistic studies should be carried out to better under-

stand the disease or diseases and risk factors and to guide
toward an improved diagnosis and therapy.8 These studies
need to take into account the heterogeneity of NAR. It is
possible that the epithelium, neuronal mechanisms, T and
B cells, innate immunity (adjuvants), and possibly autoim-
mune responses play a role in NAR and also contribute to
the symptoms of AR. Prospective viral epidemiology might
help to differentiate between the infectious and hyperreac-
tive components.
� The treatment of NAR is another unresolved problem.

Novel treatments are needed, especially in patients with
SCUAD. Many studies have found that NAR inconsistently
benefits from treatments effective in patients with AR.13

However, patients with NAR might respond differently to
treatments depending on their phenotype.

CRS AND NASAL POLYPOSIS

Definition and mechanisms
Sinusitis and rhinitis frequently coexist, and have been

proposed as rhinosinusitis.14,15 However, the term rhinosinusitis
is not globally accepted.16 Until recently, rhinosinusitis was clas-
sified, based on duration, into acute, subacute, and chronic. This
definition did not incorporate the severity of the disease. Also, be-
cause of the long timeline of 12 weeks in CRS, it can be difficult to
discriminate between recurrent acute rhinosinusitis and CRS with
or without exacerbations. The severity has been classified as mild,
moderate, and severe.

CRS (including nasal polyps) is an inflammation of the nose
and the paranasal sinuses.14 The diagnosis of CRS cannot be de-
termined based on symptoms alone and requires an investigation
by specialists with nasal endoscopy and computed tomographic
(CT) scanning. It is therefore likely that underdiagnosis is com-
mon in the general population.

Prevalence and burden
Epidemiologic data based on questionnaires for CRS are

limited and difficult to assess. Because most epidemiologic
studies on CRS are based on questionnaires, a large proportion
of these patients might only have NAR without significant sinus
involvement. According to the National Institute of Allergy and
Infectious Diseases Fact Sheet, CRS is the most commonly
reported chronic disease in the United States, affecting around
16% of the total population. However, the prevalence of doctor-
diagnosed CRS is much lower. In Sweden, Finland, or Korea, in
studies with an appropriate nasal examination, CRS/nasal polyp-
osis prevalence is around 3% to 5%.14
CRS defined as a SCUAD
In most surveys, patients with CRS have an impaired quality of

life.17 They have more bodily pain and worse social functioning
than patients with chronic obstructive pulmonary disease
(COPD), congestive heart failure, or back pain.18 CRS represents
a significant health problem, resulting in frequent surgical proce-
dures and a large financial burden on society.14

Unmet needs

� Well-conducted epidemiologic studies are needed to deter-
mine the real prevalence and severity of CRS (SCUAD), as
well as its effect on social/professional life and costs.
� The classification of CRS (and nasal polyposis) is still

unclear. Studies have shown that CRS represents several
distinguishable diseases with different inflammatory and
remodeling patterns.19

� The role of allergens and panallergens, such as Staphylo-
coccus aureus,20 needs to be better investigated.
� Some, but not all, patients with CRS are responsive to cor-

ticosteroids, and many patients still need surgery.14 Devel-
opment plans are needed to determine the effectiveness of
treatments.
� The identification of phenotypes/genotypes of CRS will be

of interest for defining patients responding to corticoste-
roids and finding novel treatments to reduce unnecessary
surgical interventions. Mediator and cellular mechanisms
associated with severity should be identified to determine
new diagnostic tools and novel therapies.

ASPIRIN HYPERSENSITIVITY

Definition, epidemiology, and burden
Aspirin hypersensitivity, defined as CRS and asthma after

aspirin ingestion (Fernand-Widal triad, 1922), affects only a small
percentage of the general population (0.6% to 2.5%). However, it
is one of the most common adverse reactions to drugs.21 More-
over, certain patient groups, such as asthmatic patients, are at
an increased risk. This phenomenon is not restricted to aspirin
because all nonsteroidal anti-inflammatory drugs that inhibit the
enzyme COX display a high incidence of cross-sensitivity.

Aspirin hypersensitivity defined as a SCUAD
Many patients with aspirin hypersensitivity present with

SCUAD (extensive nasal polyposis and anosmia) associated
with severe asthma, which runs a protracted course, despite the
avoidance of aspirin and cross-reacting drugs. The term aspirin-
exacerbated respiratory disease has recently been proposed.22

The disease prevalence might well be underestimated because
there is no easily-available test that helps define those with aspi-
rin-exacerbated respiratory disease.

The disease is responsive to corticosteroids but might require
long-term treatment with oral corticosteroids. Leukotriene mod-
ifiers improve the control of asthma treated with high doses of
inhaled corticosteroids.

Unmet needs

� The study of mechanisms of aspirin hypersensitivity might
be of importance for finding novel therapeutic targets for
the treatment of SCUAD and severe asthma.



TABLE I. Symptoms and possible causes of NAR

NAR is a chronic disease with some, but not necessarily all, of the following

symptoms:

Primary symptoms

Nasal congestion

Rhinorrhea

Other associated symptoms

Postnasal drip in the absence of a pharyngeal cause of mucus

hypersecretion or acid reflux disease

Throat clearing

Cough

Eustachian tube dysfunction (ear pressure/popping/pain)

Sneezing

Hyposmia or hyperosmia

Facial pressure/headache

Symptoms of NAR can be intermittent or persistent, elicited by defined

triggers, or both. These triggers can include:

Cold air

Vasomotor triggers

Physical agents, including changes in climate (temperature, humidity,

and barometric pressure)

Chemical agents, including strong smells (eg, perfume, cooking smells,

flowers, and chemical odors)

Environmental tobacco smoke

Changes in sexual hormone levels

Pollutants and chemicals (eg, volatile organic compounds)

Exercise

Alcohol ingestion

NAR might present with concomitant conditions, such as:

Food-related rhinorrhea (gustatory)

Rhinitis in elderly subjects

Differential diagnosis is possible, such as:

CRS or nasal polyps

Aspirin-related CRS, nasal polyps, or asthma

Acute infectious rhinitis or rhinosinusitis (eg, viral upper respiratory tract

infections, bacterial/fungal rhinosinusitis, bacterial rhinitis)

Anatomic abnormalities

Cerebrospinal fluid leak

Atrophic rhinitis (primary and secondary)

Granulomatous rhinitis (sarcoid and Wegener syndrome)

Ciliary dyskinesia

Adapted with permission from Scarupa and Kaliner.7
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OCCUPATIONAL SCUAD
The workplace environment contributes significantly to the

general burden of asthma, AR, and NAR because of occupational
sensitizing agents and irritants (reactive airway dysfunction
syndrome). These conditions can be caused or exacerbated by
work and are often associated and tightly interrelated, leading to
the concept of work-related airway diseases.

Many patients with work-related airway diseases are exposed
to several occupational and nonoccupational risk factors, and it
might not be easy to demonstrate the occupational origin of the
disease.23

Work-related airway diseases can have long latency periods.
Once these conditions have developed, they are usually chronic,
although they might improve with occupational avoidance.
However, once established, they often persist despite avoidance
of the responsible risk factors. Early recognition of work-related
airway diseases (rhinitis or mild asthma) is an essential step in
preventing the onset of severe persistent asthma and SCUADs by
the early removal of patients from exposure to the causative agent.
SCUAD IN CHILDREN
In children, AR and NAR are common, but SCUADs are poorly

defined in preschool children. There is anecdotal evidence that
SCUADs are common in preschool children, but data are lacking.
The relationship between SCUADs and infectious diseases and
cystic fibrosis needs more clarification in both preschool children
and schoolchildren.
Unmet needs

� Assessment of prevalence and risk factors (especially early
viral infections) for chronic upper airway diseases (eg, AR,
NAR, and CRS) and SCUADs in children, including ge-
nome-wide characterization in population-based studies,
with special attention to NAR.
� Longitudinal evaluation of the effect of early detection, pre-

vention, and management of chronic upper airway diseases
on the development of lower airway diseases.
� Large-scale cooperative cohorts with a focus on the upper

airways to better understand SCUAD in children.
SCUAD IN DEVELOPING COUNTRIES
Reports on the frequency of chronic upper airway diseases in

developing countries are scarce. The prevalence of rhinitis is
generally lower in low- and middle-income countries than in
affluent societies, but it is increasing steadily.24 However, in some
urban centers of low- and middle-income countries, a high prev-
alence of asthma and rhinitis has been reported that is comparable
with that of high-income countries.24 A possible explanation for
the contradictory observations is that atopy might not be the
most important risk factor for rhinitis in developing countries.12

In developing countries presenting a high prevalence of rhinitis,
susceptibility to exposure of the respiratory tract to inhalable haz-
ards, including indoor and outdoor air pollution, cold dry air, viral
infections, and bacterial products, could promote inflammation
and damage on the respiratory mucosa.
Unmet needs

� Assessment of prevalence and risk factors for chronic upper
airway diseases (eg, AR, NAR, and CRS) and SCUADs, in-
cluding genome-wide characterization in population-based
studies, with special attention to NAR.
� Longitudinal evaluation of the effect of early detection, pre-

vention, and management of chronic upper airway diseases
on the development of lower airway diseases.

SCUAD AND COMORBIDITIES
The relationships between upper airways and asthma or some

diseases, such as gastroesophageal reflux, bronchiectasis, or sleep
apnea syndrome, have been largely studied, but relationships with
COPD need further analysis.
AR and NAR and severity and control of asthma
Both AR and asthma are systemic inflammatory conditions and

often comorbidities. AR is frequently associated with ocular



TABLE II. Priorities for research in SCUADs

Definition of genotypes/phenotypes in relation to disease heterogeneity,

immune responses (innate and specific), and inflammation

Assessment of prevalence, burden, and costs of different causes of SCUADs

Assessment of SCUAD comorbidities

Development of new forms of treatment

Longitudinal evaluation of SCUADs to find preventive strategies
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symptoms and other comorbidities, including asthma.2 Asthma is
also common in patients with NAR.

Rhinitis, even in the absence of atopy, is a powerful predictor of
adult-onset asthma.25 However, the severity of the asthma in rela-
tion to rhinitis is not known.

Rhinitis can lead to a poorer control of asthma. Adults and
children with asthma and documented concomitant AR experi-
ence more asthma-related hospitalizations and physician visits
and incur higher asthma drug costs than adults with asthma
alone.2 These patients also experience a more frequent absence
from work and decreased productivity. However, some studies
have not shown such an association. In developing countries a
strong association was found between the severity of rhinitis
and the control of asthma.

The treatment of rhinitis might have an effect on asthma and its
severity, but definite results are lacking. In particular, intranasal
corticosteroids do not improve seasonal asthma, but in post hoc
studies they were suggested to reduce asthma hospitalizations.2
CRS and severity and control of asthma
The coexistence of asthma and CRS has been noted for a long

time. The debate remains as to whether CRS is a precipitating
factor for asthma.26 It seems that CRS and asthma are linked by a
common inflammatory pathway among which eosinophils and
airway epithelium play an important role. Many asthmatic pa-
tients, whatever their severity, have CRS, at least demonstrated
on CT scans.27 However, patients with severe asthma, uncon-
trolled asthma, or both have more severe CT scan abnormalities
than other patients.27 In many patients with severe asthma, nasal
polyposis is common. Surgical treatment of CRS or nasal polyp-
osis might improve asthma symptoms, but studies with an appro-
priate methodology are needed.
*Members of the Global Allergy and Asthma European Network, supported by European

Union Framework programme for research contract no. FOOD-CT-2004-506378.

�Members of the Board of the World Allergy Organization.
Unmet needs

� To assess the severity/control of asthma in patients with AR
and NAR with new-onset asthma, particularly in develop-
ing countries.
� To confirm in prospective studies that rhinitis and asthma

severity are linked.
� To prospectively study the effect of rhinitis treatment in

outcomes of severe/uncontrolled asthma.
� To confirm the link of CRS and nasal polyps with asthma and

other lower chronic airway diseases, such as COPD and bron-
chiectasis, in epidemiology, mechanism of action, and severity.

CONCLUSIONS
SCUADs represent an underestimated medical problem. They

define those patients whose symptoms are inadequately con-
trolled despite adequate (ie, effective, safe, and acceptable)
pharmacologic treatment based on guidelines. They are present
in various upper airway diseases, such as AR, NAR, CRS, aspirin
hypersensitivity, and occupational airway diseases. A list of
priorities has been set (Table II). Because of their severity and so-
cioeconomic consequences, SCUADs need special attention to
better define their prevalence, risk factors, severity, mechanisms,
and novel treatments.
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