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Abstract
Objective: To assess the applicability of the Peak Nasal Inspiratory Flow (PNIF) curves in follow-up of children in the treatment of
allergic rhinitis.

Methods: Prospective study of 40 patients with AR, grouped in corticosteroid spray versus physiological saline solution use. Fol-
low up for 10 weeks through clinical score and PNIF percentages in relation to the reference curves, with was-out at week 8. Sta-
tistical assessment of the effect of treatment on variation of PNIF and clinical score was calculated by ANOVA model and Multiple
Comparison of Means Test - Least Significant Difference.

Results: There was a statistically significant influence of the group, time and interaction between time and group on PNIF percen-
tages. Throughout follow up, patients from the treatment group had mean PNIF percentages significantly higher than the placebo

group. Clinical score results also demonstrated a statistically significant influence between the groups, time and interaction

between time and group.

Conclusion: Increase in PNIF percentage values observed in children treated with intranasal corticosteroids revealed the applica-

bility of PNIF curves in their follow up.
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Introduction

Allergic rhinitis (AR) is an important public health problem,

due to its high prevalence and impact on patients’ productivity
at work, lives and school performance . Symptoms include
nasal obstruction, runny nose, nasal itching and sneezing. Its
prevalence is increasing worldwide, with rates between 2.2%
and 27.3% in children from 6 to 7 years of age, and from 4.5% to
45.5%, in those aged from 13 to14 @), AR diagnosis is clinical,
based on signs, symptoms and evaluation by anterior rhino-
scopy. Clinical scores help both diagnosis and monitoring of
patients ?. Nasal obstruction constitutes a classic symptom of
AR, however, its quantification is difficult by clinical examination,
demanding objective measurements.

Regarding objective measurements, studies are still scarce,
particularly in children, with a growing interest in obtaining
parameters compatible with the pediatric age, avoiding use

of absolute values and extrapolation of adult values. Recently,
three international groups developed peak nasal inspiratory
flow (PNIF) reference values for healthy children and adolescents
@M, For the Brazilian population, reference values for children
and adolescents between 8 and 15 years of age were proposed
®, However, studies on their applicability in AR patients treated
with intranasal corticosteroids were not found. This paper aims
to assess the applicability of the PNIF curves in children and
adolescents with AR treated with intranasal corticosteroids.
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Materials and methods

A prospective study was performed with children and adoles-
cents who responded positively to the ISAAC questionnaire
(International Study of Asthma and Allergies in Childhood) in
relation to symptoms of AR and forwarded for diagnosis confir-
mation, through detailed clinical assessment. The sample of this
study included 40 patients and was divided into two groups: a
treatment group with 22 patients and a placebo group with 18
patients.

Trial design and setting

Random allocation of patients was made with a table of random
numbers, using Epi Info (version 6.04). The study was carried

out in a Pediatric Pulmonology Outpatient Clinic that assists
exclusively patients from families covered by the Brazilian Public
Health System.

Criteria for inclusion and exclusion

We included AR patients aged between 8 and 15, diagnosed

in accordance with Allergic Rhinitis and its Impact on Asthma
(ARIA) 12 definitions and confirmed through an allergy test.

We excluded patients who had received intranasal corticoste-
roids, topical or systemic vasoconstrictors and/or cromolyn
sodium, antihistamines, leukotriene receptor antagonists and
specific immunotherapy in the four weeks prior to the study,
patients with clinical diagnosis of upper respiratory tract infecti-
ons, and patients with nasal polyps and/or a deviated septum.

Definitions

Classification of ARseverity was based on the criteria of Wilson
and collaborators ©, who described a score system in which
each of six signs/symptoms (nasal obstruction, runny nose,
sneezing, nasal itching, oropharyngeal itching and ocular
itching) was given a score from 0 to 3, in accordance with inten-
sity: 0 means the absence of a certain sign/symptom; 1, when

a sign/symptom was light, well tolerated and didn't interfere
with the sleep or daily activities of the individual; 2, when the
sign/symptom assessed caused discomfort and interfered only
in activities that required high levels of concentration; and 3,
when the sign/symptom assessed was of such an intensity and
strength that it prevented the performance of daily activities.
The points were then tallied, varying from 0 to18. A total score
between 1-6 indicated slight allergic rhinitis; between 7 and 12,
moderate rhinitis; and between 13-18, severe allergic rhinitis.

Follow-up

After admission, the patients were monitored for 10 weeks with
assessments by clinical score and PNIF measurement every 2
weeks. In the first assessment (time 0), the sample was divided
into two groups in a double blind manner: the treatment group
composed of patients medicated with fluticasone propionate

nasal spray at 50 pg/dose (100 pg/day) and the placebo group
treated with sodium chloride at 0.9%, once a day.

In the eighth week, corresponding to the fifth assessment, treat-
ments were discontinued with reassessment after two weeks.
Functional assessment by PNIF followed these recommendati-
ons: initially, the patient performed routine nasal hygiene, gent-
ly blowing the nose. With the individual standing up, the facial
mask was carefully put on, whereupon the patient was instruc-
ted, from a residual volume, to vigorously breathe in through
the nose with the mouth closed until total lung capacity was
reached. The equipment used was the in-check-inspiratory flow
meter (Clement Clarke, Harlow, England). At least three verifica-
tions were carried out, with the highest value being considered
for analysis.

For the PNIF measurements recorded, the percentages predic-
ted for age (50th percentile) were calculated according to the

PNIF reference curves, proposed by Ibiapina and collaborators
®

Statistical analysis

Confidence intervals of 95% (Cl 95%) were calculated for the
means and percentages, as measures to describe the results of
the variables studied " Variance Analysis based on a planning
of Repeated Measurements (ANOVA) was used for the assess-
ment of treatment with nasal corticosteroids on the variation
of PNIF percentage measurements in relation to predicted PNIF
and on the variation of clinical AR score, in the times O (first
evaluation) to 5 (week 10). When the analysis indicated a signifi-
cant influence of one or more factors, the Multiple Comparison
of Means Test - Least Significant Difference (LSD) was used to
evaluate this effect. All results had a significance level of 5% (p
< 0.05).

Ethical considerations

The trial protocol and informed consent agreement were appro-
ved by the Research Ethics Committee of Minas Gerais Federal
University.

Results

The sample treatment group was composed of 72.7% male
(16/22), with a mean age of 11.3 years, and a placebo group also
mostly male at 61.1% (11/18) and mean age of 11.9 years.

Figure 1 shows the variations in mean PNIF percentage values
throughout follow-up in treatment and placebo groups. The
treatment group had mean PNIF percentages higher than the
placebo group, in relation to predicted value; in the placebo
group, there was no difference between the six periods studied.

There was a statistically significant influence of the group
(F=421.3;p <0.001), the time (F=7.1; p < 0.001) and also the
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Figure 1. Variations in mean PNIF percentages values throughout

follow-up in treatment and placebo groups.

interaction between time and group (F = 3.8; p = 0.006) on PNIF
percentage results.

In relation to the clinical score, Figure 2 shows that the treat-
ment determinates decay in its measurements. There was a
statistically significant influence between the groups (F = 26.1;
p <0.001), the time (F = 47.0; p < 0.001) and also the interaction
between time and group (F = 24.2; p < 0.001) on the clinical
score results. However, in the placebo group there was no dif-
ference (p > 0.05) between the six periods of observation.

It is noteworthy that PNIF percentage values do not return to
the values before the intervention, in contrast with clinical score
values.

Discussion

The current study showed evidence of the usefulness in apply-
ing the PNIF value reference curves, since a significant increase
in PNIF percentage values was found after the introduction of
intranasal corticosteroid, from the 2nd week onwards, sug-
gesting improvement in nasal obstruction. Apart from this, its
removal after 8 weeks of use was accompanied by a reduction in
PNIF values. It should be highlighted that the PNIF percentages
accompanied the clinical scores, indicating improvement in na-
sal obstruction, with the exception of the assessment at time 5
(week 10), in which clinical scores appear unable to characterize
the residual effect of the corticosteroid (patient quickly refers
return of AR symptoms). In the placebo group, the PNIF percen-
tage values and the clinical scores remain unaltered throughout
follow-up. There was a statistically significant difference with
regard to PNIF and the clinical score with the use of nasal corti-
costeroid, confirming its effectiveness in the control of AR 1419,
It is known that PNIF may be used as an instrument for objec-
tive assessment of AR treatment ", since clinical examination

is not effective to evaluate the patient in the presence of nasal

PNIF reference values in allergic rhinitis
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Figure 2. Variations in mean clinical scores throughout follow-up in treat-

ment and placebo groups

obstruction. Gomes and collaborators assessed 52 patients in
the pediatric agegroup and verified a weak correlation between
AR symptoms and PNIF 7). Therefore, this measure has become
a useful tool in helping in the education of patients, particularly
those adapted to their chronic symptoms, thereby helping in
adherence to treatment and improving the quality of life (19,
PNIF has been used to objectively quantify one of the most
relevant clinical findings, which is, at the same time, the most
troublesome in the assessment and quantification of AR,
namely, nasal obstruction, and the growing acceptance of PNIF
arises from its simplicity, low cost and availability, allowing for its
use in clinics 19, According to Ottaviano et al., who carried out a
study on an adult population of 137 patients, it was considered
a useful method in the assessment of nasal patency in primary
and secondary health care, aiding in the diagnosis of nasal
disease "7. Another important study was carried out by Chaves
et al, who investigated 297 healthy children and adolescents
between 6 and 18 years of age. A positive correlation between
PNIF and gender, age, height/weight percentile and Peak
Expiratory Flow (PEF) was found and also a moderate correlation
between PNIF and PEF (r = 0.433; p < 0.001) leading them to
conclude that the PEF is predictive and related to the PNIF
value in healthy children ®. Ninety seven adult volunteers were
studied by Ottaviano et al. with measurement of unilateral PNIF
suggesting that it could become an easy method to assess
septum deviation or any case where there is suspicion of single
nostril occlusion 9.

Until now, no study has been found in the literature that eva-
luates the PNIF reference curves in the follow-up of patients
with AR treated with nasal corticotherapy. This strategy appears
important given that the use of curves optimizes assessment, it
is an easily employable tool, and may be used in the follow-up
of children with AR, similar to the pulmonary function predicted
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values in patients with asthma. Therefore, this study envisages a
greater usage of the curve in AR patients.

Other studies could be carried out with a sample composed of
adults. Besides this, it wou Id be interesting if other studies, simi-
lar to this one, are performed with the application of reference
curves for Greek and Dutch populations " to serve as a com-
parison with the current study and, probably, to reinforce the
idea that this instrument is useful in clinical practice. Moreover,
it is suggested that studies should be done on comparisons of
PNIF percentage values with other objective measurements,
such as acoustic rhinomanometry and acoustic rhinometry.

The study was the first that used a PNIF reference curve in the
longitudinal follow-up of children and adolescents with AR and
was composed of a relatively small number of patients, which
could restrict the generalization of results. Nevertheless, based
on these results found, it cannot be ruled out that the findings
of our study may be extrapolated even with the use of other re-

ference curves and this should certainly be the subject of future
investigations. In conclusion, PNIF reference values, apart from
being important in the description of nasal obstruction, can be
a useful parameter in monitoring children and adolescents in AR
treatment.
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