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Letters

The practical clinical relevance of rhinitis classification in children
with asthmaQ1

outcomes of the “ControL’Asma” study

Asthma and rhinitis may share pathogenic mechanisms, and
extensive investigation has been devoted to exploring their
reciprocal impact. A recent prospective study investigated the
prevalence of rhinitis and its phenotypes, symptom severity, and
medication use in 619 childrenwith asthma.1 Rhinitis was found to
be a common asthma comorbidity (93.5%) and was refractory to
standard rhinitis medications. Perennial allergic rhinitis with sea-
sonal exacerbation caused by poly-allergy was common (34.2%),
mostly severe, and often associated with difficult-to-control
asthma. In line with previous evidence,2,3 the study concluded
that poly-allergy should be considered a significant risk factor for
poor control of asthma.

The Italian Society of Paediatric Allergy and Immunology
recently established a Study Group (“ControL’Asma”) to evaluate
asthma control in children managed in clinical practice. In this
context, the group considers rhinitis a comorbidity worthy of
investigation. We therefore conducted a study aimed at evaluating
the prevalence and impact of rhinitis and its phenotypes on asthma
outcomes in a large group of children with asthma.

We enrolled and visited 333 children across 10 Italian paediatric
allergy centers. Information was gathered about asthma duration,
asthma control levels, and asthma severity grade according to the
Global Initiative for Asthma (GINA) guidelines.4 Emergency
department admissions, absences from school, current use of
medications, including inhaled and oral corticosteroids, were also
reported, and also body mass index (BMI) assessment. lung
function testing, fractinoal exhaled nitric oxide (FeNO) measure-
ment, and children’s asthma control test score (c-ACT). Children
self-administered the children asthma control test (c-ACT) ques-
tionnaire. The Review Ethics Committees approved the study
procedure, and written informed consent was obtained from the
parents of all children. Clinical data were recorded on an electronic
case report form approved for this study.

Demographic and clinical characteristics are described using
meanswith standard deviation for normally distributed continuous
data (eg, age), medians with lower and upper quartiles for not
normally distributed data (eg, FeNO levels), and absolute frequency

and percentages for categorical data (eg, frequency of male sub-
jects). The normality of distribution was assessed by Shapiro-Wilk
W test. Normally distributed quantitative data were analyzed
using analysis of variance (ANOVA) followed by a Sheffè post hoc
test, and non-normally distributed quantitative data using a
Kruskall-Wallis test followed by Bonferroni’s correction. Compari-
son of frequency distributions was made by means of the c2 test or
Fisher’s exact test in case of expected frequencies less than 5,
followed by Bonferroni’s correction. Statistical significance was set
at P < .05, and the analyses were performed using GraphPad Prism
software (GraphPad Software Inc, CA).

The most relevant outcomes are reported in Table 1. We strati-
fied children with asthma, using 2 rhinitis classifications: the
traditional method based on the symptom seasonality (such as
perennial, seasonal, or mixed) and that proposed by the Allergic
Rhinitis and its Impact on Asthma (ARIA) guidelines.2,3 Allergic
rhinitis (AR) and asthma were diagnosed according to validated
criteria defined by guidelines.3,4 In addition, we evaluated
concordance between the 2 rhinitis classifications.

The findings showed that 88% of children with asthma had
rhinitis as a comorbidity. The ARIA classification presented signif-
icant differences among subgroups concerning age, asthma
duration, asthma control, asthma severity, oral corticosteroid use in
the past year, and dosage of inhaled corticosteroids (ICS; Table 1).

Conventional AR classification shows that some variables were
also significantly different, consistently with stratification, such as
age, BMI, asthma duration, forced expiratory flow at 25% to 75% of
the pulmonary volume (FEF25-75), and c-ACT.

Finally, no concordance was found between the 2 classifications,
because there was no overlapping between them without any
significant difference.

Rhinitis, particularly allergic rhinitis, is associated with asthma
very frequently. The ARIA and conventional classifications are not
interchangeable and represent 2 different ways of characterizing
AR, as previously reported.5 In other words, the information
obtained from the classifications is in both cases relevant but may
not be consistent.

The ARIA classification was found to be more suitable for char-
acterizing some parameters associated with asthma control and
asthma severity. Significant differences were seen among the
rhinitis phenotypes in features such as age, asthma duration, use of
oral corticosteroids, asthma exacerbations, and ICS dosage. In short,
the ARIA classification provides clear indications about the impact
of rhinitis phenotyping on asthma severity.

Conventional classification identified parameters that differen-
tiate the rhinitis phenotypes. Significant differences among groups
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Table 1
Comparisons among Different Asthmatic Groups with or without Allergic Rhinitis, Stratified According to ARIA or Conventional Classification

Characteristic ARIA classification

No rhinitis (NoR)
(n ¼ 39; 11.71%)

Nonallergic
rhinitisAllergic
Rhinitis (NAR)
(n ¼ 12; 3.60%)

Mild intermittent
allergic rhinitis (MIAR)
(n ¼ 100; 30.03%)

Moderate-severe
intermittent allergic
rhinitis (MSIAR)
(n ¼ 23; 6.91%)

Mild persistent
allergic rhinitis
(MPAR)
(n ¼ 142; 42.64%)

Moderate-severe
persistent allergic
rhinitis (MSPAR)
(n ¼ 17; 5.11%)

P value

Age (yrs, mean [SD]) 9.63 (2.87) 9.74 (2.59) 11.89 (3.09) 11.87 (3.42) 11.63 (2.88) 11.32 (2.65) .0009
NoR vs MIAR**
NoR vs MPAR**

Sex (N [%])
Male 27 (69.23%) 10 (83.33%) 74 (74%) 14 (60.87%) 101 (71.13%) 10 (58.82%) .59
Female 12 (30.77%) 2 (16.67%) 26 (26%) 9 (39.13%) 41 (28.87%) 7 (41.18%)

BMI (kg/m2, mean [SD]) 18.56 (4.56) 18.66 (2.19) 20.36 (4.10) 20.38 (4.10) 19.92 (3.92) 19.45 (3.97) .21
FeNO (ppb, median [LQ-UQ]) 19.5 (9.3-40) 16 (8.5-23.5) 21.00 (12.50-40.00) 30.00 (14.00-36.50) 24.00 (13.00-45.00) 31.00 (10.50-57.50) .64
Asthma duration (yrs, mean [SD]) 4.49 (3.10) 5.73 (2.49) 5.825 (3.467) 7.105 (3.430) 5.442 (3.161) 7.462 (5.487) .037
FEV1 (% pred, mean [SD]) 93.18 (16.4) 94.52 (16.02) 94.93 (14.90) 101.1 (13.87) 97.70 (13.83) 95.00 (18.42) .30
FVC (% pred, mean [SD]) 99.4 (16.6) 96.8 (13.86) 99.54 (14.80) 99.84 (13.43) 99.53 (12.26) 98.88 (16.37) .99
FEF25-75 (% pred, mean [SD]) 80.52 (20.29) 80.64 (23.71) 82.80 (24.59) 94.04 (23.57) 87.66 (24.42) 86.80 (22.97) .28
FVC/FEV1 (% pred, mean [SD]) 96.25 (12.49) 99.83 (7.334) 95.40 (12.69) 97.36 (22.63) 98.49 (8.699) 97.00 (13.51) .50
c-ACT (score, median [LQ-UQ]) 19 (11.5-24) 19 (8-21) 21.00 (15.75-24.00) 20.00 (18.00-23.00) 20.00 (12.00-24.00) 18.00 (8.50-22.00) .08
Asthma control (GINA)(N [%])
Well-controlled 21 (53.85%) 3 (25%) 59 (59%) 7 (30.43%) 86 (60.56%) 8 (47.06%) .035
Poorly controlled 14 (35.9%) 8 (66.67%) 34 (34%) 11 (47.83%) 38 (26.76%) 5 (29.41%)
Not controlled 4 (10.26%) 1 (8.33%) 7 (7%) 5 (21.74%) 18 (12.68%) 4 (23.53%)

Asthma severity (GINA) (N [%])
Intermittent 19 (48.72%) 7 (58.33%) 62 (62%) 7 (30.43%) 48 (33.8%) 7 (41.18%) <.0001
Mild persistent 14 (35.9%) 1 (8.33%) 26 (26%) 9 (39.13%) 69 (48.59%) 3 (17.65%)
Moderate persistent 5 (12.82%) 4 (33.33%) 10 (10%) 5 (21.74%) 25 (17.61%) 7 (41.18%)
Severe persistent 1 (2.56%) 0 (0%) 2 (2%) 2 (8.7%) 0 (0%) 0 (0%)

Absence from school (only when
reported)(N, median [LQ-UQ])

2.5 (1.5-10.5) 3 (-) 4.00 (1.50-6.50) 8.50 (5.00-14.00) 4.00 (2.00-6.00) 4.00 (1.50-17.50) .46

ED admission (at least one) (N [%]) 4 (10.53%) 0 (0%) 5 (5.1%) 0 (0%) 9 (6.43%) 2 (12.5%) .43
Oral CS (only in positive cases) (N,
median [LQ-UQ])

1 (1-1) 2 (-) 1.00 (1.00-2.00) 3.00 (1.00-4.00) 1.00 (1.00-4.00) 1.00 (1.00-1.00) .0491

ICS dose (N [%])
No ICS 7 (18.42%) 0 (0%) 30 (30.93%) 6 (26.09%) 40 (28.57%) 4 (25%) .0052
Low-dose 20 (52.63%) 4 (33.33%) 34 (35.05%) 7 (30.43%) 66 (47.14%) 8 (50%)
Medium-dose 11 (28.95%) 8 (66.67%) 30 (30.93%) 7 (30.43%) 33 (23.57%) 4 (25%)
High-dose 0 (0%) 0 (0%) 3 (3.09%) 3 (13.04%) 1 (0.71%) 0 (0%)

Characteristic Conventional AR classification P value

No rhinitis (NoR)
(n ¼ 39; 11.96%)

Non allergic rhinitis
(NAR) (n ¼ 12; 3.68%)

Mixed allergic
rhinitis (MAR)
(n ¼ 190; 58.28%)

Perennial allergic
rhinitis (PAR)
(n ¼ 66; 20.25%)

Seasonal allergic
rhinitis (SAR)
(n ¼ 19; 5.83%)

Age (yrs, mean [SD]) 9.63 (2.87) 9.74 (2.59) 12.17 (2.82) 10.79 (2.99) 10.59 (3.40) <.0001
NoR vs MAR***
MAR vs PAR*

Sex (N [%])
Male 27 (69.23%) 10 (83.33%) 135 (71.05%) 47 (71.21%) 14 (73.68%) .91
Female 12 (30.77%) 2 (16.67%) 55 (28.95%) 19 (28.79%) 5 (26.32%)

BMI (kg/m2, mean [SD]) 18.56 (4.56) 18.66 (2.19) 20.27 (4.06) 19.91 (3.69) 19.13 (3.84) .0235
NoR vs MAR*

FeNO (ppb, median [LQ-UQ]) 19.5 (9.3-40) 16 (8.5-23.5) 24 (14.5-40) 24.8 (8-56) 14 (12-33) .31
Asthma duration (yrs, mean [SD]) 4.49 (3.10) 5.73 (2.49) 6.32 (3.37) 4.69 (3.74) 5.6 (3.27) .0018

NoR vs MAR*
MAR vs PAR**
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FEV1 (% pred, mean [SD]) 93.18 (16.4) 94.52 (16.02) 98.07 (13.7) 93.22 (16.04) 100.3 (14.61) .09
FVC (% pred, mean [SD]) 99.4 (16.6) 96.8 (13.86) 100.4 (12.82) 98.58 (14.3) 98.21 (15.36) .82
FEF25-75 (% pred, mean [SD]) 80.52 (20.29) 80.64 (23.71) 87.19 (24.23) 80.67 (22.39) 101.7 (21.89) .009

NoR vs SAR*
PAR vs SAR**

FVC/FEV1 (% pred, mean [SD]) 96.25 (12.49) 99.83 (7.334) 97.42 (12.73) 94.88 (11.13) 102.6 (9.346) .15
c-ACT (score, median [LQ-UQ]) 19 (11.5-24) 19 (8-21) 20 (14.5-24) 20 (12-23) 23.5 (15.5-24.5) .0436

NAR vs SAR*
Asthma control (GINA) (N [%])
Well-controlled 21 (53.85%) 3 (25%) 109 (57.37%) 35 (53.03%) 14 (73.68%) .22
Poorly controlled 14 (35.9%) 8 (66.67%) 59 (31.05%) 22 (33.33%) 5 (26.32%)
Not controlled 4 (10.26%) 1 (8.33%) 22 (11.58%) 9 (13.64%) 0 (0%)

Asthma severity (GINA) (N [%])
Intermittent 19 (48.72%) 7 (58.33%) 83 (43.68%) 27 (40.91%) 12 (63.16%) .34
Mild persistent 14 (35.9%) 1 (8.33%) 72 (37.89%) 25 (37.88%) 6 (31.58%)
Moderate persistent 5 (12.82%) 4 (33.33%) 33 (17.37%) 13 (19.7%) 0 (0%)
Severe persistent 1 (2.56%) 0 (0%) 2 (1.05%) 1 (1.52%) 1 (5.26%)

Absence from school (only in positive cases) (N,
median [LQ-UQ])

2.5 (1.5-10.5) 3 (-) 4 (2-5) 8 (1.5-17.5) 5 (-) .24

ED admission (only in positive cases) (N,
median [LQ-UQ])

1.5 (-) 0 (-) 1 (1-1) 1 (-) 0 .12

Oral CS (only in positive cases) (N, median [LQ-
UQ])

1 (1-1) 2 (-) 1 (1-2.5) 1 (1-4) 1.5 (-) .34

ICS dose (N [%])
No ICS 7 (18.42%) 0 (0%) 55 (29.1%) 18 (28.13%) 7 (38.89%) .10
Low dose 20 (52.63%) 4 (33.33%) 79 (41.8%) 27 (42.19%) 7 (38.89%)
Medium dose 11 (28.95%) 8 (66.67%) 52 (27.51%) 16 (25%) 3 (16.67%)
High dose 0 (0%) 0 (0%) 3 (1.59%) 3 (4.69%) 1 (5.56%)

ARIA classification (N [%])
MIAR d - 65 (34.21%) 26 (39.39%) 7 (36.84%) .53
MSIAR d - 17 (8.95%) 4 (6.06%) 2 (10.53%)
MPAR d - 98 (51.58%) 29 (43.94%) 10 (52.63%)
MSPAR d - 10 (5.26%) 7 (10.61%) 0 (0%)

ARIA,; BMI, body mass index; c-ACT, children’s asthma control test; CS, corticosteroids; FeNO, fractional expired nitric oxide; FEF25-75, forced expiratory flow at 25-75% of the pulmonary volume; FVC, forced vital capacity; GINA,
Global Initiative for Asthma; ICS, inhaled corticosteroids; LQ, lower quadrant; SD, standard deviation; UQ, upper quadrant.
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were found for age, BMI, asthma duration, c-ACT score, and FEF25-75
value, the last of which may be considered an early predictor of
bronchial airflow limitation.6 These results show that children
without rhinitis (NoR) were younger, had lower BMI and FEF25-75,
and had shorter asthma duration than did the other subjects. More
interestingly, children with mixed allergic rhinitis (MAR) had
longer asthma duration (consistent with poly-allergy), whereas
children with seasonal allergic rhinitis (SAR) had higher FEF25-75
than childrenwith perennial allergic rhinitis (PAR) (consistent with
shorter allergen exposure). Therefore, the conventional classifica-
tion of rhinitis may be useful for providing indications about the
impact of rhinitis phenotypes on clinical and functional variables in
these children with asthma.

Comparing the findings obtained from the 2 rhinitis classifica-
tions, consistent results were obtained only for age and asthma
duration: younger children and those with shorter asthma
duration more frequently did not present rhinitis comorbidity.
The ARIA classification better identified significant differences
among rhinitis phenotypes concerning asthma control and severity
scoring. On the contrary, conventional classification better identi-
fied notable differences among rhinitis phenotypes regarding the
subjective perception of asthma control (c-ACT) and the functional
parameter FEF25-75.

The results of this study suggest that the 2 rhinitis classifications
provide different information about childrenwith asthma, and that
both information sets can generate clinically relevant data that may
be useful in asthma management. In clinical practice, using both
rhinitis classifications would seem to be more helpful than
considering only 1. In particular, rhinitis is well known to have a
profound impact on asthma, mainly concerning the upper airways
treatment. Therefore, phenotyping rhinitis in childrenwith asthma
could drive therapeutic strategies directed toward nasal inflam-
mation dampening. The current study suggests that poly-allergy
and severe rhinitis are factors associated with poorly controlled
and severe asthma.

The main limitation of this study is its cross-sectional design,
but follow-up is ongoing.

In conclusion, rhinitis is frequently associated with asthma in
children; rhinitis phenotyping should be performed using both
conventional and ARIA classification; and rhinitis phenotyping al-
lows clinicians to diagnose and treat the asthma properly.
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