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Abstract
Allergic rhinitis (AR) is a global health problem: its prevalence is 23% in Europe, although it is 
underestimated because as many as 45% of the cases remain undiagnosed. Globally, almost 
500 million people suffer from AR, which shows its increasing incidences. The diagnostic 
course of AR is based on clinical history, supported by anterior rhinoscopy. This inspects the 
anterior part of the nasal cavity accompanied by allergic sensitivity tests (cutaneous allergic 
skin tests or specific immunoglobulin E levels). The availability of standardised diagnostic pro-
cedures is able to provide objective evaluations of inflammatory situation, and the degree of 
nasal obstruction may give an advantage in reducing the risk of underestimating the diagnosis 
of AR. Diagnostic tests with a high level of accuracy are able to provide immediate results, 
which can sustain the doctor in diagnostic–therapeutic framework. The development of Point 
of Care Tests (POCTs) could be a useful tool. Considering that nasal obstruction is the most 
common symptom in patients with AR, the rhinomanometry (RM) test is the most indicated 
objective evaluation for nasal obstruction. Several studies have also shown the practicabil-
ity of such diagnostic techniques applied in children. So far, no study has evaluated whether 
all the applicable requirements are fulfilled by RM in order to be considered as a POCT. The 
purpose of this perspective was to assess whether all the POCT requirements are fulfilled by 
RM by conducting a narrative review of the existing literature in which RM has been used in 
the diagnosis and management of AR in children. A few but encouraging results of studies on 
children supported the potential use of RM in the area of POCT. However, costs of instruments 
and the training of personnel involved remain to be explored. The studies support the poten-
tial use of RM in POCTs.
© 2021 Codon Publications. Published by Codon Publications.
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Community centres: The test could be carried out by a 
doctor at community centres (hospitals, schools, barracks 
and hotels). The doctor could propose a medical consulta-
tion depending on test results.

Hospital outpatient departments or clinics: The tests 
could be carried out by doctors or nurses using portable 
instruments.

Laboratories: The tests could be performed using 
instruments requiring qualified personnel, such as labora-
tory technicians, who follow standard procedures.

Hospitals: The tests are performed by hospital 
personnel.

(b) Characteristics of test
The test must be rapid and easy to perform. The results 

must be available instantly, possibly at the same visit or 
within 24 hours. Object of the test must be to guide the 
drawing up of diagnosis and treatment.

(c) Economic sustainability
The POCT programme needs feasible business models 

to guarantee their sustainability in the socioeconomic con-
text where they are used. It is very important, apart from 
technology, to understand the health system (public or pri-
vate), country, and area (urban or rural) in which the test is 
introduced. It is also important to evaluate business mod-
els, taking into consideration the financial support, incen-
tives and training courses.

Point of Test Care in Allergic Rhinitis

Gelardi et al.6 identified a diagnostic instrumental method 
in nasal cytology (NC) that could be used in the differential 
diagnosis of AR and in the longitudinal evaluation of inflam-
matory state of nasal mucous in adults. The authors under-
lined that this reliable, rapid and easy to perform test, at a 
low cost, has all the requisites to be defined as POCT.

Rhinomanometry (RM) and acoustic rhinometry are the 
most suitable tests for the objective evaluation of nasal 
obstruction. Acoustic rhinometry consists of an acous-
tic generator that generates acoustic waves transmitted 
through a tube into the nostril. The size and pattern of the 
reflected sound waves provide information on the structure 
and size of the nasal cavity, with the time delay of reflec-
tions correlated with the distance from the nostril.7 Acoustic 
rhinometry has been proved to be a sensitive and specific 
test for assessing surgery-induced changes in nasal cavities.8

Rhinomanometry is a functional assessment of airflow 
and includes the measurement of transnasal pressure and 
airflow. Considering that nasal obstruction is the most 
common symptom in patients with AR, RM has been found 
to be a more sensitive and specific test than acoustic rhi-
nometry for patients with functional nasal obstruction such 
as AR.8

Several studies have shown the practicability of such a 
diagnostic technique applied in children.9–12 So far, no study 
has evaluated whether all the applicable requirements are 
fulfilled by RM in order to be considered as a POCT.

The purpose of this perspective was to assess whether 
all the POCT requirements were fulfilled by RM by conduct-
ing a narrative review of the existing literature in which 
RM was used in the diagnosis and management of AR in 
children.

Introduction

Allergic rhinitis (AR) is a global health problem: its prev-
alence in Europe is estimated to be 23%, although it is an 
underestimated number because as far as 45% of the cases 
remain undiagnosed. Globally, almost 500 million people 
suffer from AR, which shows its increasing prevalence.1 
In 80% of cases, AR symptoms develop before the age of 
20 years, and 40% of these cases already have symptoms 
before the age of 6 years.2

Allergic rhinitis is defined as an inflammation of nasal 
mucous and is characterised by at least two of the follow-
ing symptoms: congestion/obstruction, rhinorrhea, sneez-
ing and itching.3 AR symptoms have a significant effect on 
sleep, learning, school performance and overall well-being 
of children. Most of these problems are connected to poor 
quality of sleep, which leads to tiredness, reduction in vigi-
lance, mood swings and cognitive dysfunction.

Allergic rhinitis has a huge economic and health burden: 
in fact, it has a strong impact on the patient’s quality of 
life, cost of health care and economic productivity. In the 
context of Global Allergy and Asthma European Network 
(GALEN), Zuberbier et al.4 conducted a study between 2008 
and 2011 on the analysis of direct and indirect global costs 
of allergic diseases in the European Union (EU), considering 
data from Eurostat and Eurofound. The evaluation was con-
ducted on 15–65-year-old people. The total indirect costs 
(including absence from work and reduced productivity) of 
patients not treated appropriately varied between EUR55 
and 151 billion annually.4

The diagnostic course of AR is based on clinical history, 
supported by anterior rhinoscopy (AnRh). This inspects the 
anterior part of the nasal cavity accompanied by allergic 
sensitivity tests (cutaneous allergic skin tests or specific 
immunoglobulin E [IgE] levels).3 The availability of stan-
dardized diagnostic procedures is able to provide objec-
tive evaluations of inflammatory situations, and the degree 
of nasal obstruction may be useful in reducing the risk 
of underestimating the diagnosis of AR. Diagnostic tests 
with a high level of accuracy are able to provide imme-
diate results, which can sustain the doctor in diagnostic–
therapeutic framework. The development of Point of Care 
Tests (POCTs) could be a useful tool.

Point of Care Tests: Definition and 
Characteristics

The essential characteristics common to all the definitions 
of POCT include the following: (a) The context where the 
test could be performed (patient’s home, community cen-
tre, surgery, laboratories, hospitals); (b) properties of the 
test (easily undertaken with an immediate result); and (c) 
economic sustainability.5

(a) Context where it is possible to perform the test
It is very important to define context where the test 

could be performed by either patients or authorised per-
sonnel (nurses, doctors, laboratory technicians etc.).

Point of care test could be carried out at different 
places:

Patient’s home: It is possible for the patients to carry 
out the test themselves in the privacy of their own home.
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thus helping the doctor to make diagnosis and prescribe 
therapy.

Diagnosis process

Ciprandi et al.10 have highlighted the diagnostic support 
that RM offers, giving an objective evaluation of the 
inflammatory process at the base of nasal obstruction. The 
aim of this study, done on 20 children (mean age: 13.4 + 1.6 
years), was to investigate possible relationships between 
nasal symptoms, inflammatory cells, cytokines and nasal 
airflow in children with persistent AR because of mite sen-
sitization. The levels of eosinophils (number of inflamma-
tory cells) in this study were significantly higher in patients 
with severe obstructive symptoms compared with the lev-
els of eosinophils in patients with mild symptoms [12.1 (SD 
2.0) vs. 8.3 (SD 2.2), P < 0.001]. Therefore, the number of 
eosinophils was significantly associated with the nasal flow 
[correlation coefficients 0.69, P = 0.0007]. RM performed 
during the provocation tests with nasal allergens showed a 
valid support for the diagnosis of AR in patients with neg-
ative cutaneous and serological allergy tests. Zicari et al.16 
conducted a study on 20 children with negative skin-prick 
test results and serum-specific immunoglobulin E (sIgE) 
values. The patients underwent a provocation test using 
dust mites and graminaceae pollen. RM performed 15 min 
before and after NAPT showed a significant increase in the 
mean and standard deviation (SD) nasal resistance values 
examined by the anterior active rhinomanometry (AARM) 
[1.30 ± 0.47 Pas/cm3 vs. 2.23 ± 1.33 Pas/cm3; P ≤ 0.001] in 12 
patients with positive NAPT results. These data confirm the 
importance of RM in supplying objective information on the 
resistance of airways in children with AR and show the use-
fulness of this test in the evaluation of inflammatory state 
in children.

Therapeutic process

Apart from AR diagnosis, RM has a clinical relevance for 
reaching therapeutic choices, as shown in the study done 
on adult patients.10 Zicari et al.14 demonstrated RM validity 
as a support for therapeutic decisions in 60 children aged 
6–10 years with persistent AR; these patients were ran-
domized and divided into two groups, with 30 patients in 
each group. One group was treated with nasal budesonide 
and a saline isotonic solution for 2 weeks. The other group 
took saline isotonic solution only for 2 weeks. RM was per-
formed on each child before and after the treatment. After 
2 weeks of treatment, improvement was observed in nasal 
patency (% of height-dependent paediatric reference value; 
Δ nasal patency −26.13 ± 25.25 vs. −11.83 ± 11.31, P < 0.001). 
RM was also proved to be a valid support in the evalua-
tion of obstruction change in the follow-up of children with 
AR,13 suggesting its important role in therapeutic choices.

Does RM tool meet the requirement o  
“economic sustainability?”

Studies conducted by Chandra et al.15 and Scadding et al.17 
have put into evidence the high costs of the instruments 

Rhinomanometry

Rhinomanometry is a functional aerodynamic nasal test 
which simultaneously measures the transnasal air flow and 
the degree of pressure between the rhinopharynx and the 
anterior part of the nose. A constant pressure of 150 Pa is 
used to calculate nasal resistance to measure the degree 
of nasal obstruction.11 At a pressure of 150 Pa, reference 
values ​for different degrees of nasal obstruction symptoms 
estimated in terms of total nasal flow are known, corre-
sponding to no obstruction (>800 cm3/s), slight obstruction 
(500–800 cm3/s), moderate obstruction (300–500 cm3/s), 
severe obstruction (100–300 cm3/s) and airway closed 
(<100 cm3/s).12

Following RM methods are used presently: (i) Anterior 
RM, where the pressure detector is positioned in the 
nostril; (ii) Posterior RM, where the pressure detector is 
positioned in the posterior part of the oropharynx; and 
(iii) Post-nasal RM, where the pressure detector is posi-
tioned in the nasal-pharynx. The consent document of the 
International Committee for Standardising RM has estab-
lished that the most physiological technique is the active 
anterior RM, defining it as the chosen method for measur-
ing nasal ventilation where the air flow and the degree of 
pressure are measured through the left and right nostril 
during a normal breathing cycle.

Rhinomanometry can also sustain a diagnostic course 
and the monitoring of seasonal AR by evaluating nasal 
hyperactivity through nasal allergen provocation test 
(NAPT) and response to treatment. So far, few studies have 
investigated RM repeatability in children, whilst numerous 
studies have reported controversial results in adults. In a 
recent study conducted on 50 children with AR, Cilluffo 
et al. evaluated the repeatability and reproduction of RM 
parameters. This study put into evidence the reliability of 
this instrument, reporting an intra-class correlation coeffi-
cient (ICC), therefore showing that RM is an accurate and 
reliable diagnostic technique.9

Does RM tool meet the requirement of “context 
where it is possible to perform the test?”

According to a standardised procedure, to perform RM, the 
patient must be seated for 15 min in a temperature- and 
humidity-controlled room. Subsequently, a face mask is 
applied and the patient must breathe keeping the mouth 
closed.11

The registration is carried out during a normal breath-
ing cycle and, as many studies have shown, it could be per-
formed easily in the doctor’s surgery.9,10,12–14

Does RM tool meet the requirement of  
“characteristics of test?”

Rhinomanometry is an instrumental exam where the 
results are obtained in real time. Studies done by Chandra 
et al.15 on an adult population have shown that the results 
of RM can be rapidly obtained in 20–30 min. Likewise, 
studies undertaken on children have shown that the test 
results can be rapidly obtained during the same visit,9,10,12,14 
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required to perform RM. However, it is pointed out that 
compared with high costs, the advantages provided by RM 
in terms of accuracy and rapid results could guarantee 
its economic sustainability in the clinical management of 
patients with AR. In fact, correct diagnosis and appropriate 
therapy for these patients, especially considering the high 
health and social costs borne by an untreated disease, may 
be the basis for a favourable cost–benefit relationship.

Conclusion

The role of POCT is to speed up the diagnosis and guide 
doctor in reaching the most appropriate therapeutic 
decisions.

Point of Care tests are promising checks, but it is 
important to understand and identify principal obstacles 
in their use (costs, training of personnel, result communi-
cation, and socioeconomic environment where the tests 
are performed). Therefore, it is important to invest more 
in research and POCT programmes to develop and validate 
tests which are able to guarantee quality, sensibility and 
specificity

A few but encouraging studies done on children support 
the potential use of RM in the area of POCTs. However, 
costs of instruments and training of personnel remain to be 
explored.
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