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Asthma and rhinitis may share pathogenic mechanismd extensive investigation has been
devoted to exploring their reciprocal impact. Aeetprospective study investigated the prevalence
of rhinitis and its phenotypes, symptom severityd anedication use in 619 asthmatic children (1).
Rhinitis was found to be a common asthma comonpi(@8.5%) and was refractory to standard
rhinitis medications. Perennial allergic rhinitisthvseasonal exacerbation due to poly-allergy was
common (34.2%), mostly severe, and often associattbddifficult-to-control asthma. In line with
previous evidence (2,3), the study concluded tlody-pllergy should be considered a significant
risk factor for poor control of asthma.

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

We enrolled and visited 333 children across 1Qaltapaediatric allergy centers. Information was
gathered about asthma duration, asthma controlslerel asthma severity grade according to the
Global Initiative for Asthma (GINA) guidelines (4Emergency department admissions, absences
from school, current use of medications includimipaled and oral corticosteroids were also
reported, and also BMI assessment. lung functiating FeNO measurement, and children's
asthma control test score(c-ACT). Children self-auistered the children asthma control test (c-
ACT) questionnaire. The Review Ethics Committeeprayped the study procedure and written
informed consent was obtained from the parentdlah@dren. Clinical data were recorded on an
electronic case report form approved for this study

Demographic and clinical characteristics are dbsdriusing means with standard deviation for
normally distributed continuous data (e.g. age)diares with lower and upper quartiles for not
normally distributed data (e.g. FeENO levels), arusadute frequency and percentages for

categorical data (e.g. frequency of male subjedise normality of distribution was assessed by
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Shapiro-Wilk W test. Normally distributed quantitat data were analyzed using ANOVA followed
by a Sheffé post hoc test, and non-normally distatl quantitative data using a Kruskall-Wallis
test followed by Bonferroni’'s correction. Compansof frequency distributions was made by
means of the chi-square test or Fisher's exactinesase of expected frequencies <5 followed by
Bonferroni’s correction. Statistical significancasvset at p <0.05, and the analyses were performed
using GraphPad Prism software, GraphPad SoftwareCA, USA.

The most relevant outcomes are reported in TabM/d. .stratified asthmatic children using two
rhinitis classifications: the traditional methodsbd on the symptom seasonality (such as perennial,
seasonal, or mixed) and the one proposed by tleeghl Rhinitis and its Impact on Asthma (ARIA)
guidelines (2,3). Allergic rhinitis (AR) and asthmeere diagnosed according to validated criteria
defined by guidelines (3,4). In addition, we ev#éhdhconcordance between the two rhinitis
classifications.

The findings showed that 88% of asthmatic childhed rhinitis as a comorbidity. The ARIA
classification presented significant differencesoagisubgroups concerning age, asthma duration,
asthma control, asthma severity, oral corticostenge in the past year and dosage of inhaled
corticosteroids ICS (Table 1).

Conventional AR classification shows that some aldds were also significantly different,
consistently with stratification, such as age, BRHthma duration, FER&75 and c-ACT.

Finally, there was no concordance between the tassifications, as there was no overlapping
between them without any significant difference.

Rhinitis, particularly allergic rhinitis, is assated with asthma very frequently. ARIA and
conventional classifications are not interchangeabhd represent two different ways of
characterizing AR, as previously reported (5). theo words, the information obtained from the
classifications is in both cases relevant but matybe consistent.

The ARIA classification was found to be more sugalfor characterizing some parameters

associated with asthma control and asthma sevé@itigre were significant differences among the
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rhinitis phenotypes in features such as age, astiumation, use of oral corticosteroids, asthma
exacerbations and ICS dosage. In short, the ARd8stlication provides clear indications about the
impact of rhinitis phenotyping on asthma severity.

Conventional classification identified parametetsatt differentiate the rhinitis phenotypes.
Significant differences among groups were founddge, BMI, asthma duration, ACT score and
FEF5.75 value, the last of which may be considered anyepredictor of bronchial airflow
limitation (6). These results show that childrerth@ut rhinitis (NoR) were younger, had lower
BMI and FEFRs.75 and had shorter asthma duration than the othgeds. More interestingly,
children with mixed allergic rhinitis (MAR) had Iger asthma duration (consistent with poly-
allergy), whereas children with seasonal allerginitis (SAR) had higher FEE.;sthan children
with perennial allergic rhinitis (PAR) (consistenith shorter allergen exposure). Therefore, the
conventional classification of rhinitis may be uddbr providing indications about the impact of
rhinitis phenotypes on clinical and functional adnles in these asthmatic children.

Comparing the findings obtained from the two rh#itlassifications, consistent results were
obtained only for age and asthma duration: youoh#dren and those with shorter asthma duration
more frequently did not present rhinitis comorbiditARIA classification better identified
significant differences among rhinitis phenotypesaerning asthma control and severity scoring.
On the contrary, conventional classification bettdntified notable differences among rhinitis
phenotypes regarding the subjective perception stiinaa control (c-ACT) and the functional
parameter FEf.75

The results of this study suggest that the twoitikiclassifications provide different information
about children with asthma, and that both infororasets can generate clinically relevant data that
may be useful in the asthma management. In clirpcattice, using both rhinitis classifications
would seem to be more helpful than considering amg. In particular, it is well known that
rhinitis has a profound impact on asthma, mainlywoeoning the upper airways treatment.

Therefore, phenotyping rhinitis in asthmatic cheldrcould drive therapeutic strategies directed
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towards nasal inflammation dampening. The curréumdys suggests that poly-allergy and severe
rhinitis are factors associated with poorly congtland severe asthma.

The main limitation of this study is its cross-secal design, but follow-up is on-going.

In conclusion, rhinitis is frequently associatedhaasthma in children; rhinitis phenotyping should
be performed using both conventional and ARIA dfecsgion; and rhinitis phenotyping allows

clinicians to diagnose and treat the asthma prgperl
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Table 1 — Comparisons among different asthmatic grgps with or without allergic rhinitis, stratified a ccording to ARIA or conventional classification

ARIA classification

No

Non

Allergic Rhinitis

Mild Intermittent
Allergic Rhinitis

Moderate-Severe
Intermittent

Mild Persistent
Allergic Rhinitis

Moderate-Severe
Persistent Allergic

Characteristic (F;h'gr;?'i 1(’\;‘;52) (NAR) (MIAR) Rhin{;le(;/glg - (MPAR) Rhinitis (MSPAR) P value
1 . . O . 0 . 0 . 0
(n 12; 3.60%) (n 100; 30.03%) (n 23: 6.91%) (n 142; 42.64%) (n 17; 5.11%)
0.0009
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) NoR vs MIAR**
NoR vs MPAR**
Gender [N (%)]
male 27 (69.23%) 10 (83.33%) 74 (74%) 14 (60.87%) 101 (71.13%) 10 (58.82%) 0.59
female 12 (30.77%) 2 (16.67%) 26 (26%) 9 (39.13%) 41 (28.87%) 7 (41.18%)
BMI [kg/m?, 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) 0.21
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) 0.64
Asthma duration
4.49 (3.10 5.73(2.49 5.825 (3.467 7.105 (3.430 5.442 (3.161 7.462 (5.487 .
[yrs, mean (D) (3.10) (249) (3467) (3430) (3161) (5.487) 0.037
FEV [ % 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) 0.30
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) 0.99
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) 0.28
FVCIFEV, 96.25 (12.49) 99.83 (7.334) 95.40 (12.69) 97.36 (22.63) 98.49 (8.699) 97.00 (13.51) 0.50
[ % pred, mean (SD)] . : ) } ) ) ) ) ) ) ) ) :
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) 0.08
Asthma control (GINA)
[N (%)]
Well-controlled 21 (53.85%) 3 (25%) 59 (59%) 7 (30.43%) 86 (60.56%) 8 (47.06%) 0.035
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%) <0.0001
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) 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) 0.46
[N, median (LQ-UQ)]
'[5,\? (f,‘/‘:)'"]”'ss"’” (at least one) 4 (10.53%) 0.(0%) 5 (5.1%) 0 (0%) 9 (6.43%) 2 (12.5%) 0.43
Ora CS (only in positive i X i . i .
[N, median (LO-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) 0.0491
ICSdose [N (%)]
NoICS 7 (18.42%) 0 (0%) 30 (30.93%) 6 (26.09%) 40 (28.57%) 4 (25%) 0.0052
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%)
Conventional AR classification
No Non Mixed Perennial Seasonal
Characteristic Rhinitis (NoR) Allergic Rhinitis (NAR)  Allergic Rhinitis (MAR) Allergic Rhinitis (PAR) Allergic Rhinitis (SAR) P value
(n 39; 11.96% (n 12; 3.68%) (n 190; 58.28%) (n 66; 20.25%) (n 19; 5.83%)
<0.0001
Age[yrs, mean (SD)] 9.63(2.87) 9.74 (2.59) 12.17 (2.82) 10.79 (2.99) 10.59 (3.40) NOR vs MAR***
MAR vs PAR*
Gender [N (%)]
male 27 (69.23%) 10 (83.33%) 135 (71.05%) 47 (71.21%) 14 (73.68%) 0.91
female 12 (30.77%) 2 (16.67%) 55 (28.95%) 19 (28.79%) 5 (26.32%)
2 0.0235
BMI [kg/m’, mean (SD)] 18.56 (4.56) 18.66 (2.19) 20,27 (4.06) 19.91 (3.69) 19.13 (3.84) NOR vs MAR*
E%'\;]O [ppb, median (LQ- 19.5 (9.3-40) 16 (8.5-23.5) 24 (14.5-40) 24.8 (8-56) 14 (12-33) 0.31



Asthma duration
[yrs, mean (SD)]

FEV 1 [ % pred, mean (SD)]
FVC [ % pred, mean (SD)]

FEFs.75 [% pred, mean (SD)]

FVC/FEV [ % pred, mean
(SD)]

C-ACT
[score, median (LQ-UQ)]
Asthma control (GINA)
[N (%)]
Well-controlled
Poorly controlled
Not controlled
Asthma severity (GINA)
[N (%)]
I ntermittent
Mild persistent
M oderate persistent
Severe persistent

Absence from school (only in

positive cases)
[N, median (LQ-UQ)]

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

Ora CS (only in positive
cases) [N, median (LQ-UQ)]
ICSdose [N (%)]

No ICS

4.49 (3.10)

93.18 (16.4)
99.4 (16.6)

80.52 (20.29)

96.25 (12.49)

19 (11.5-24)

21 (53.85%)
14 (35.9%)
4 (10.26%)

19 (48.72%)
14 (35.9%)
5 (12.82%)

1 (2.56%)

2.5 (1.5-10.5)

1.5 (")

1(1-1)

7 (18.42%)

5.73 (2.49)

94.52 (16.02)
96.8 (13.86)

80.64 (23.71)

99.83 (7.334)

19 (8-21)

3 (25%)
8 (66.67%)
1 (8.33%)

7 (58.33%)
1 (8.33%)
4 (33.33%)
0 (0%)

3()

0()

2(-)

0 (0%)

6.32(3.37)

98.07 (13.7)
100.4 (12.82)

87.19 (24.23)

97.42 (12.73)

20 (14.5-24)

109 (57.37%)
59 (31.05%)
22 (11.58%)

83 (43.68%)

72 (37.89%)

33 (17.37%)
2 (1.05%)

4 (2-5)

1(1-1)

1(1-2.5)

55 (29.1%)

4.69 (3.74)

93.22 (16.04)
98.58 (14.3)

80.67 (22.39)

94.88 (11.13)

20 (12-23)

35 (53.03%)
22 (33.33%)
9 (13.64%)

27 (40.91%)

25 (37.88%)
13 (19.7%)
1 (1.52%)

8 (1.5-17.5)

10)

1(1-4)

18 (28.13%)

5.6 (3.27)

100.3 (14.61)
98.21 (15.36)

101.7 (21.89)

102.6 (9.346)

23.5 (15.5-24.5)

14 (73.68%)
5 (26.32%)
0 (0%)

12 (63.16%)
6 (31.58%)
0 (0%)

1 (5.26%)

5()

15()

7 (38.89%)

0.0018
NoR vs MAR*
MAR vs PAR**

0.09
0.82

0.009
NOR vs SAR*
PAR vs SAR**

0.15

0.0436
NAR vs SAR*

0.22

0.34

0.24

0.12

0.34

0.10



Low dose
Medium dose
High dose

ARIA classification [N (%)]

MIAR
MSIAR
MPAR
MSPAR

20 (52.63%)
11 (28.95%)
0 (0%)

4 (33.33%)
8 (66.67%)
0 (0%)

79 (41.8%)
52 (27.51%)
3 (1.59%)

65 (34.21%)
17 (8.95%)
98 (51.58%)
10 (5.26%)

27 (42.19%)
16 (25%)
3 (4.69%)

26 (39.39%)
4 (6.06%)
29 (43.94%)
7 (10.61%)

7 (38.89%)
3(16.67%)
1 (5.56%)

7 (36.84%)

2 (10.53%)

10 (52.63%)
0 (0%)

0.53




