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Abstract The term SCUAD (severe chronic upper airway
disease) has been previously introduced to describe cases with
upper airway disorders and symptoms not adequately con-
trolled despite correct diagnosis and management. It has been
so far applied mainly in adults and no specific focus has been
given on the pediatric population. When the term SCUAD is
considered for children specifically, a series of issues may
arise. These issues involve accurate definition, epidemiology,
clinical characteristics, pathophysiology, and socioeconomic
implications. These issues seem to clearly differentiate
adult from pediatric SCUAD. We attempt to shed light on
these issues in an effort to provide directions for future
guideline development and research. In this context, P-
SCUAD (pediatric severe chronic upper airway disease)
is hereby introduced.
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Introduction

Upper airway disorders are extremely common in the pediatric
population [1-3]. They include persistent, as well as intermit-
tent inflammatory conditions of the nose and sinuses, and
generally encompass allergic rhinitis (AR), non-allergic rhini-
tis (NAR), and chronic rhinosinusitis (CRS). Despite a wide
variety of available diagnostic and therapeutic algorithms, a
significant number of cases remain uncontrolled. The term
SCUAD (severe chronic upper airway disease) has been in-
troduced to describe those cases with symptoms that are not
readily controlled despite adequate medical treatment based
on established guidelines [4¢, 5]. Cases falling under this term
form a group of patients with very significant clinical and
socioeconomic implications [4¢]. A clear definition of this
disorder is strongly suggested for research purposes. The term
SCUAD has been so far applied mainly in adults, however,
and no specific focus has been given on the pediatric popula-
tion. Specifically for children, the necessity of the term
SCUAD, as well as issues regarding accurate definition,
epidemiology, clinical characteristics, pathophysiology,
and socioeconomic implications, have not been adequately
acknowledged in the literature [6°¢].

We attempt to shed light on these issues in an effort to
provide directions for future guideline development and re-
search. In this context, the term P-SCUAD (pediatric severe
chronic upper airway disease), is hereby introduced.

Pediatric Upper Airway Disease
Rhinitis is an inflammation of the nose and upper airway
characterized by symptoms of rhinorrhea, and/or blocked

nose, and/or sneezing occurring for more than two consecu-
tive days, and lasting more than an hour for most days [7, 8].

@ Springer


http://crossmark.crossref.org/dialog/?doi=10.1007/s11882-015-0570-9&domain=pdf

68 Page 2 of 5

Curr Allergy Asthma Rep (2015) 15:68

Rhinitis is typically classified into allergic rhinitis and non-
allergic rhinitis [7]. The pathogenesis of AR involves nasal
inflammation induced by IgE-mediated mechanisms. Rhinitis
is often associated with allergic conjunctivitis and asthma,
which is characterized by ocular and bronchial symptoms
and findings [9].

NAR, on the other hand, may have multiple triggers, and it
is usually classified, according to the etiology in adults, as
irritant, occupational, hormonal, or idiopathic. Most of pedi-
atric NAR patients are considered to belong to the idiopathic
subgroup, and disorder is commonly attributed to recurrent
infections or adenoids. There is a high probability that AR
and NAR may co-exist in a significant portion of the pediatric
population [7—10]. This phenotype of the disease, i.e., mixed
rhinitis, means that proven sensitization to allergen(s) cannot
explain perennial or intermittent nasal symptoms, i.e., symp-
toms of nasal hyperreactivity related to the exposure to irri-
tants or perennial nasal symptoms which may exist despite the
absence of allergens. The other unclear form of rhinitis is local
allergic rhinitis, which is characterized by a clinical response to
exposure to certain allergens, without evidence of a systemic
sensitization. Diagnosis is based on the proof of a local specific
IgE-mediated disorder, i.e., detection of specific IgE in the
nasal fluid, or positive nasal provocation to specific allergen.
Both phenotypes, i.e., mixed rhinitis and local allergic rhinitis,
have not been adequately studied in the pediatric population,
so, we may only speculate about their prevalence [7—11].

The significance of infection in pediatric cases of rhinitis
should also be emphasized as it is rather difficult to differen-
tiate infectious rhinitis from AR, both clinically and epidemi-
ologically, in young children. In fact, infectious rhinitis may
play such a predominant role in pediatric patients that it has
been proposed to be classified as a separate entity, apart from
NAR [7]. Immune response to colonizing bacteria in the nose
and sinuses and biofilm on adenoids should also be considered
as a factor which may influence the severity of upper airway
symptoms in children sensitized to perennial allergens.

Allergic rhinitis is considered as the most common chronic
disease of childhood affecting up to 40 % of children in
Western societies [12]. Despite its rising prevalence, it re-
mains one of the most under-diagnosed conditions [11-15].
Detailed information regarding the prevalence and burden of
NAR in children is lacking. This may partially be explained
by the fewer allergen challenges that are performed in young
ages and lower exposure to irritants, tobacco smoke or other
environmental challenges compared to adults. The severity of
NAR and its effect on the quality of life are therefore a matter
for discussion. Symptoms of rhinitis have been known to be
observable from preschool age. In addition, a trend of increas-
ing prevalence over time from infancy to adolescence has
been noted. However, rhinitis especially in early childhood
is rather poorly characterized [7, 13, 14]. Studies related to
nasal response after exposure to irritants in children (like
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exposure to pool chlorine in young swimmers), are fewer than
in pediatric asthma or atopic dermatitis.

Rhinitis may have a significant impact on the quality of life
of children [16—18]. Not only directly, by interfering with
sleep and social activities, but also indirectly due to adverse
effects from medical therapy. Furthermore, it may impair
school performance. A significant portion of pediatric patients
continue to have symptoms despite treatment. The overall
burden of rhinitis on pediatric patients may therefore be quite
significant. This obviously translates to important economic
costs. However, relatively few cost-of-illness studies exist in
the literature. Costs do not include only direct expenses but
also indirect, such as parental time off work, which are sub-
stantial and often underestimated. Indirect costs through
strongly related co-morbidities, such as asthma should also
be mentioned [17, 18]. Discriminating severe from moderate
AR cases using the modified ARIA criterion has already been
shown to have significance, hinting perhaps that detecting and
isolating SCUAD cases might have additional importance,
with regard to diagnosis, management, and prognosis [11].

Rhinosinusitis is a prevalent disorder in the pediatric pop-
ulation, and is typically diagnosed according to characteristic
symptoms and clinical signs [2, 19]. The definition of pediat-
ric rhinosinusitis has evolved during the past two decades.
Compared to adults, different symptoms are noted in children
and include more often purulent rhinorrhea and cough, but
also headache and hyposmia [2, 20]. Moreover, infection
may play a far more important role in pediatric chronic
rhinosinusitis. This is clearly seen from the first definition of
CRS in children where CRS in children is defined as a sinus
infection with low grade symptoms and signs persisting for
longer than 12 weeks [7, 21]. Overlapping with some other
upper respiratory airway disorders, such as serous otitis media
(SOM), commonly occurs. In addition, spontaneous resolu-
tion occurs in a high proportion of children around the age
of 7 years [21]. Unfortunately, during the past two decades
guidelines related to definitions, diagnostic procedures, and
management have been much more focused on adult than on
pediatric rhinosinusitis [2].

CRS in children may lead to an impaired quality of life. In
fact, quality of life scores may be lower for CRS compared to
other chronic childhood conditions such as asthma, juvenile
rheumatoid arthritis, and epilepsy [18, 22].

In the latest revision of the EPOS document (European
position paper on rhinosinusitis and nasal polyps) in 2012,
definitions of rhinosinusitis in children and adults have been
separated for the first time [2]. In adults, rhinosinusitis has
been defined as an inflammation of the nasal and paranasal
passages characterized by two or more symptoms, one of
which is either nasal blockage/obstruction/congestion or nasal
discharge (anterior or posterior nasal drip), facial pain or pres-
sure, and reduction or loss of smell. In children, smell disorder
has been changed to cough, which is a more prominent
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symptom of rhinosinusitis in children. It is noted that children
and their parents usually do not recognize smell disorders as a
clinical symptom. Confirmation by at least one endoscopic
sign or relevant CT findings is necessary [2]. However, such
confirmation may not be particularly helpful for children since
CT and MRI sinus scans are abnormal in almost half of the
pediatric population, and smell examination tests are unreli-
able in young ages [23]. Additionally, the importance of CRS
as a cause of cough is unrecognized [24]. The need for guide-
lines specifically addressing CRS in children must therefore
be emphasized.

Pediatric Severe Chronic Upper Airway Disease

It is estimated that up to one-third of patients with rhinitis and
rhinosinusitis may suffer from persistent inflammation and
symptoms despite adequate treatment. Accordingly, the socio-
economic burden may be quite significant [1, 2]. Accurate
definitions of terms such as adequate medical treatment and
control of symptoms deserve discussion [4¢]. The term
SCUAD was introduced in an effort to increase awareness
for cases with persistent upper airway inflammation and
symptoms despite correct diagnosis and management. This
term has consequently raised significant public health issues,
focusing on cases that often show impaired quality of life,
social functioning, and school or work performance [4., 5].
When the term SCUAD is considered for children spe-
cifically, novel definition issues may arise [6*]. It must be
emphasized that pediatric upper respiratory diseases are
related to a long list of risk factors, including, age, sex,
social/environmental impact, and the intellectual capabilities
of the child, parental response, as well as genetic and immune
disorders, which differ significantly from those in an adult
population. This may lead to different definitions and criteria
for disease control in subpopulations of children related to
age, predisposing factors, and co-morbidities [2, 6¢, 18, 20,
25, 26]. These factors may have a relevant impact on health
related quality of life, not only of the children affected by
SCUAD, but also of their parents and care-providers [6e¢].
When these factors are taken into account, pediatric cases of
SCUAD seem to clearly separate from their adult counter-
parts, hence, the need to introduce the term P-SCUAD.
Among factors with high significance for P-SCUAD,
age and co-morbidities may be critical [6¢¢, 9]. The adult
population seems to be quite homogenous with regard to
age but this is far from true for children. A very different
pathophysiologic, immunologic, and clinical picture
should be expected during the first 3 years of life, then
from 4-7 years, and then for patients older than 7 years,
and into adolescence. Co-morbidities may also be directly
related to age. Differently aged populations are affected by
different co-morbidities. Ear disease is more often seen in

younger children. Adenoid hypertrophy is more prevalent
between the ages of four and seven. Nasal polyps occur
almost exclusively in children with cystic fibrosis and ap-
pear earlier in life, than when rarely associated with aller-
gy. Reflux is almost universal in infants, but resolves with
growth and upright stance. Smoking, hormonal, and drug-
related rhinitis are mainly present in teenage populations
[18, 19, 21].

The role of important pediatric co-morbidities, such as ad-
enoid hypertrophy and asthma in relation with SCUAD war-
rants further investigation [27-29]. Emerging evidence has
shown that the adenoids may act as a bacterial reservoir, as
well as an immunological organ in CRS in children [27].
Moreover, adenoidectomy has been shown to be effective in
a proportion of children with CRS [28]. However most of this
data is derived from small studies and exactly where the role
of adenoiditis ends and that of CRS begins in children with
chronic nasal symptoms is currently unclear [29]. Moreover,
evidence shows that the clinical control of CRS may be im-
portant in optimizing the control of refractory asthma [30-32].
Whether the presence of asthma is specifically correlated with
SCUAD and under what circumstances, is not clear yet. How-
ever, evidence has already shown that SOM and asthma may
have a significant correlation with more severe rhinitis [32].

Other specific conditions such as primary ciliary dyskinesia,
and cystic fibrosis that by definition are related with more
severe CRS and the presence of nasal polyps, also deserve
special focus [18, 20, 26]. Due to the severity of symptoms
and difficult management, such conditions may by definition
be regarded as P-SCUAD. Moreover, it has been generally
recognized that CRS may be the ultimate manifestation of nu-
merous disease processes and this is more than evident in pe-
diatric cases. Specificities of pediatric CRS compared to CRS
in adults include an important interaction of symptoms with
adenoid hypertrophy and adenoiditis, a greater proportion of
genetic disorders, developmental issues, a greater impact of
laryngo-pharyngeal reflux, and a stronger interaction with
atopic disorders [6¢°, 26]. All of these have an impact on the
clinical outcomes and may influence the control of the disease.
Almost all of these factors are age dependent, and play a great-
er role in certain age groups of pediatric patients [6e].

Some specific subgroups, such as cystic fibrosis, may
have a bacterial colonization or infection which has a dom-
inant impact on the disease phenotype and severity. Spe-
cific bacterial strains and their ability to form biofilms
might relate to the disease severity. In other subgroups,
such as allergic and asthmatic, environmental exposure to
allergens and irritants may be significant, their impact on
disease severity may change over time, while any addition-
al impact of microbes is unclear [26].

With regard to the diagnosis and definition of disease control
for P-SCUAD, additional specific issues are present. A signif-
icant lack of guidelines for the diagnosis of rhinitis and sinusitis
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in children has been repeatedly emphasized [2, 6, 18]. Most
guidelines focus on adults and are adopted for children as well.
This strategy is not entirely satisfying in many ways. Definition
of uncontrolled disease by using a visual analog scale (VAS)
for evaluation of response to treatment in children is inappro-
priate, as kindergarten children are not able to use it adequately
[33]. A definite need for alternative rating systems arises.
Moreover, poor agreement is noted between subjective scores
on respiratory symptoms, as rated by children and their parents,
compared to objective outcome measures [34]. Assessment of
nasal obstruction by parents is also poor, unless alerted to its
presence, since they are accustomed to the chronic mouth-
breathing of their children. Diagnostic procedures, such as air-
way measurements, allergen challenges, which are more easily
applied in adults, may also complicate the definition of out-
come measures. Poor compliance with treatment, particularly
when it involves the use of corticosteroids may be an issue
leading to the inappropriate diagnosis of SCUAD [6e°e, 33-35].

Severity of symptoms and their improvement in children
needs assessment of all co-existing disorders. In many cases
the parent or care provider acts as scorer, whether asked to do
so or not, and independent verification of the child's degree of
symptoms may be needed. Although it seems that pediatric
CRS is an even more heterogenous syndrome than in adults,
pediatric subjective quality of life impairment significantly
correlates with objective CT severity scores, which is not the
case in adult CRS [22]. It must be emphasized, however, that
SN-5 is the only validated health related quality of life instru-
ment specific for pediatric rhinosinusitis, while there are sev-
eral such instruments for adults [35].

With regard to treatment, the highest level of evidence is
offered by double-blind, randomized placebo-controlled trials
[36, 37]. However, such studies in children are rare because of
ethical issues, parental unwillingness, and inherent difficulties
in conducting such trials, much more in children than in
adults. In addition, the population of children entering these
trials is likely to be unrepresentative of the population from
which they are derived [6°¢, 19].

Many questions regarding the pathogenesis of diseases that
fill the reservoir of SCUAD and consequently P-SCUAD, re-
main unanswered in the literature [4, 5, 6°¢]. Even if SCUAD
cases simply represent a more intensified clinical expression of
each separate underlying entity, such as AR or CRS, the innate
and adaptive mechanisms and molecular processes that lead to
this clinical over-expression must be elucidated [38, 39]. In
other words, it is very important to elucidate the endotypes
along with the phenotypes of SCUAD in order to completely
grasp every aspect of this entity [8]. It is certain that future
research specifically designed for and focused on P-SCUAD
will also provide answers in this direction. Table 1 provides a
summary of the studies addressing SCUAD in the literature.

Defining P-SCUAD cases may give the opportunity for
future studies to focus specifically on difficult and persistent
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Table 1  Summary of studies addressing SCUAD in the literature
Bousquet J, et al. Unmet needs in severe chronic upper
J Allergy Clin airway disease (SCUAD)

Immunol 2009
Prokopakis E, et al. SCUAD and chronic rhinosinusitis.
Rhinology 2014 Reinforcing hypothesis driven research

in difficult cases

Karatzanis A, et al.
J Pediatr
Otorhinolaryngol 2015

Severe chronic upper airway disease
(SCUAD) in children. Definition issues
and requirements

cases and come up with novel treatment strategies. Socioeco-
nomic issues may also be better clarified. Health authorities
would become more aware of the severity and significance of
this portion of pediatric upper airway disease cases, and this
may lead to more accurate spending and reimbursements.

Conclusion

The term P-SCUAD has been hereby introduced in order to
give emphasis to the significant differences between adults
and children when applying the term severe chronic upper
airway disease. An accurate definition of P-SCUAD is still a
matter for debate. However, P-SCUAD may represent a group
of patients with significant clinical and socioeconomic impli-
cations. The definition and acknowledgement of P-SCUAD
may lead to a better design of future clinical and molecular
research protocols. These, eventually, may provide better un-
derstanding of the underlying disease processes, more accu-
rate data regarding socioeconomic burden, and, above all,
more successful management.
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