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The prevalence and characteristics of local allergic rhinitis 
in Poland*

Background: Local allergic rhinitis (LAR) is found in some patients with typical symptoms but who have negative skin prick tests 

and negative IgE to aeroallergens while presenting with positive nasal provocation tests for proper allergens. Little information 

about the clinical characteristics and prevalence of LAR has been published. The aim of this study was to determine the preva-

lence and characteristics of LAR in patients with symptoms of chronic rhinitis.

Methods: In total, 680 patients out of 3400 pre-screened subjects with chronic rhinitis who were at least 5 years old were included 

from 17 sites in Poland in the study protocol. The following medical history and diagnostic procedures were performed with 

aeroallergens: skin prick tests, allergen specific serum IgE and nasal provocation tests. In addition to LAR, allergic rhinitis (AR) and 

non-allergic (NAR) rhinitis were explored and compared.

Results: In total, 621 patients were examined. LAR was diagnosed in 109 (17.6%) patients; AR was diagnosed in 251 (40.4%) 

patients; and NAR was diagnosed in 261 (42%) patients. In the LAR group, younger, non-smoker patients with allergies to D. ptero-

nyssinus or grass pollen were predominant. Polysensitization was more prevalent in AR patients than in LAR patients. Bronchial 

asthma was at a similar level in patients diagnosed with AR (38%) and LAR (35%) but was significantly less prevalent in patients 

diagnosed with NAR (16%). The mean age of disease onset was similar between patients with AR and LAR (17.6±4.8 yrs), and it 

was significantly lower than that in patients with NAR (24.5±6.9 yrs, p<0.05).

Conclusions: LAR is a significantly understudied problem in patients of various ages with chronic nasal symptoms. Patients with 

LAR and AR have similar clinical phenotypes.
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Introduction
Chronic rhinitis continues to be a significant problem that 

decreases the quality of life of many people (1). Despite typical 

nasal symptoms and diagnostic evidence for specific types of 

rhinitis, many patients have problems discerning that causes of 

the nasal symptoms. Some patients present with typical allergic 

symptoms but without allergy test confirmation. The presence 

of local allergic rhinitis as a new type of disease has been widely 

discussed in the literature for several years (2-4). Local allergic rhi-

nitis (LAR) is characterized by the local production of sIgE during 

natural exposure to aeroallergens. These patients have negative 

skin prick tests and serum-specific IgE levels but have positive 

nasal provocation tests for aeroallergens (2,3). More than 50% of 

patients with chronic non-allergic rhinitis may have a problem 

without an LAR diagnosis (2,5). However, there is still not enough 

information about the prevalence of this condition.

The aim of this study was to determine the prevalence and cha-

racteristics of LAR in patients with symptoms of chronic rhinitis.

Material and Methods
Study design 

A cross-sectional observational study was undertaken to 

determine the prevalence, clinical characteristics, severity and 

comorbidities of LAR in a Polish population.
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Patients

The recruitment of patients was conducted at 17 sites repre-

sentative in the central, southern and northern areas of Poland. 

These sites consisted of 9 ENT and 8 allergy outpatient clinics. At 

each site, the medical base of patients was analysed according 

to the diagnosis or suspicion of rhinitis based on medical history 

and/or the use of code ICD-10 (J30-J34). With each database, 

patients were recruited in comparable amounts to rural and 

urban centres. These groups were homogeneous regarding the 

age and sex ratio that was consistent with the demographic 

structure of the Polish population in 2017. At each of the sites, 

approximately 200 patients were pre-screened (according to 

their medical history, medical data including CT scans, endosco-

py results, and previous treatments), and then 50 participants 

were randomly selected and invited to participate in diagnostic 

procedures. 

The number of included patients was based on a power cal-

culation that took into account the expected effect size, the 

standard deviation of the outcomes and the ordinal variable for 

the comparative study.

The randomization procedure with random selection relied on 

the use of computer-generated numbers by means of a flip-coin 

generator (Excel, version 14.3.0, 2015, Microsoft Corporation, 

US).

The inclusion criteria were as follows:

• aged 5 years or older;

• provided consent to participate in the study;  

• had mild, moderate or severe persistent or intermittent 

rhinitis according to the Allergic Rhinitis and its Impact on 

Asthma (ARIA) guidelines.

The exclusion criteria were as follows: 

• clinical exacerbation of chronic rhinosinusitis or respiratory 

infections within 4 weeks prior to the study initiation; 

• nasal polyposis (which is contraindicated for nasal provoca-

tion) or other serious diseases or chronic unstable disease; 

• nose deformity. 

However, patients with chronic stable rhinosinusitis were inclu-

ded in the study because approximately 80% of the patients 

had an underlying allergy (6). The patient characteristics are 

presented in Table 1.

Ultimately, 680 individuals were recruited from 3400 pre-scree-

ned patients. Screening was performed by ENT doctors. During 

the ENT examination (see protocol), some abnormalities were 

observed as follows: significant septal deviation in 21 patients, 

turbinate hypertrophia in 38 patients, adenoids in 12 patients, 

nasal polyps in 24 patients, and choanal atresia in 11 patients. 

Some of these patients were also excluded. Finally, 621 patients 

were included for further study: 342 women with a mean age of 

29.5 ± 8.3 years and 279 men with a mean age of 32.5 ± 6.2 years

The groups were comparable in terms of numbers, gender and 

age (Table 1). The study was performed in 2016-2017. All the 

centres obtained permission to publish the data. All patients 

gave consent to participate in the study. The study was appro-

ved by the Bioethics Committee. After the initial recruitment, 

the subjects were divided into subgroups of the following age 

ranges: 5-18 years and older than 18 years of age. 

Study protocol

Patients who met the inclusion criteria were selected to undergo 

further procedures as follows: medical examinations, skin prick 

tests with inhalant allergens (SPT), serum total IgE and specific 

IgE antibody levels (sIgE), and nasal provocation tests when the 

SPT and sIgE were negative. 

Rhinitis severity

The severity of ocular and nasal symptoms, including obstruc-

tion, rhinorrhoea (watery, mucous, and purulent), itching, and 

sneezing, was recorded using a visual analogue scale (VAS) of 10 

cm. Each symptom was categorized as ‘mild’ (VAS: 0–30 cm), ‘mo-

derate’(VAS: >30 cm and ≤ 70 cm), or ‘severe’ (VAS > 70 cm) (1).

Medical examination

A full rhinolaryngological examination was performed using 

anterior and posterior rhinoscopy and in some patients, an 

endoscopy and CT scan were performed. 

Rhinitis was classified according to the following Allergic Rhinitis 

and its Impact on Asthma (ARIA) guidelines: Rhinitis is conside-

red persistent when symptoms are present for >4 days/week or 

persist for >4 consecutive weeks. The rhinitis severity was based 

on estimations of activity impairment (sleep, daily activities, 

work/school performance and troublesome behaviour) and was 

classified as severe, moderate or mild (1).

Skin prick test (SPT)

The SPT was performed using a panel of the following aeroal-

lergens: D. pteronyssinus, D. farinae, Phleum pratense, Artemisia, 

birch, alder, hazel, Alternaria, Cladosporium, Aspergillus, cockro-

ach and dog and cat epithelia (Allergopharma, Reinbek, Poland). 

A positive control (10 mg/ml histamine) and a negative control 

(saline) were included. An allergic reaction was defined as a po-

sitive skin test for at least one allergen, with a maximum wheal 

diameter of at least 3 mm greater than that of the negative con-

trol. Patients who did not exhibit a reaction to histamine were 

excluded from further analyses (7).

Serum and specific IgE (sIgE)

Serum total and sIgE antibody levels to the same aeroallergens 

as used in the SPT panel were determined using a fluoroenzyme 

immunosorbent assay (UniCAP, Uppsala, Sweden). The positive 

cut-off value for sIgE levels was >0.35 kU/l.
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score and/or a decrease ≥ 30% in the total VAS score bilaterally 

in the nasal volume (normal, 2-6 cm) were considered positive 

responses (in any of the analysed times after the challenge). Pa-

tients were classified into three groups according to the clinical 

test results:

- allergic rhinitis: positive SPT and/or sIgE

- local allergic rhinitis: negative SPT and sIgE and positive NPT

- non-allergic rhinitis: negative SPT, sIgE and NPT.

Lung function test

Spirometry was performed using a Lungtest 1000 spirometer 

(MES, Cracow, Poland). A positive reversibility test was defined 

as an increase in FEV1.0 ≥ 12% and ≥200 ml in relation to base-

line after inhalation of 400 mcg of salbutamol.

Statistical analysis

Statistica programme, version 8.0 (StatSoft, Poland) was used 

for all statistical analyses. A p- value < 0.05 was considered to be 

statistically significant. Descriptive analyses were performed and 

expressed as the means and standard deviation. Non-parametric 

statistical analyses were performed using the chi-square test 

and multivariate ANOVA.

Results
Patients characteristics

In total, 621 patients underwent the protocol and were used 

in the final analysis (59 patients were excluded because of a 

deviation from the protocol or an incomplete protocol). Patient 

characteristics are presented in Table 1. LAR was confirmed in 

109 (17.6%) patients; AR was confirmed in 251 (40.4%) patients; 

and NAR was confirmed in 261 (42%) patients. Based on all 3,400 

pre- screened group, LAR was observed in 3.3% patients with a 

suspicion of rhinitis or diagnosis of rhinitis. 

Nasal provocation test (NPT)

Nasal provocation tests were performed using acoustic rhino-

metry with an SRE 2000 rhinometer (Rhinometrics, Lynge, Den-

mark). These tests were performed according to the guidelines 

of the Standardization Committee on Acoustic Rhinometry and 

the EAACI position paper (8,9). The nasal provocation tests were 

performed when the concentrations of the examined allergens 

were lower in Poland. First, using a metered pump spray, the 

patients were intranasally challenged with saline to exclude 

nasal hyper-reactivity. If the nasal provocation test was negative, 

it was performed again one week later with another provocation 

with saline as the negative control and then with the NPT with 

extracts: D. pteronyssinus, Phleum pratense, Artemisia, birch and 

cat (the concentration of each allergen was 5000 SBE/mL (Aller-

gopharma, Reinbek, Germany). A total of 100 mL of the solution 

of allergen was applied to each nostril. Two additional NPTs 

were performed with one of the other extracts at one-week 

intervals. The order of allergen provocation was as stated for the 

abovementioned aeroallergens. The total volume of both nasal 

cavities was determined to be 2-6 cm using acoustic rhinome-

try, and the results were compared with the baseline test. The 

immediate reaction was analysed at 15 min, 1 hour and 6 hours 

according to the protocol based on the EAACI position paper (9).

NPT monitoring

Nasal symptoms as a total score (without analysing individual 

symptoms) were monitored using the 100-mm horizontal visual 

analogue scale (VAS). Symptom severity was classified as severe 

(71-100), moderate (31-70) or mild (0-30). The responses were 

monitored at baseline, 15 min after saline application, and 15 

min, 1 hour and 6 hours after allergen application. The response 

was determined using a VAS, and the total normal volume of 

the nasal cavity was 2-6 cm. An increase ≥ 30% in the total VAS 

Table 1. Characteristics of all analysed patients.

AR – allergic rhinitis, LAR – local allergic rhinitis, NAR – non-allergic rhinitis; There were no significant differences in any of the parameters between 

the pre-screened and final study groups. *; p-value for the comparison of the three sub-groups; ^ - significant differences between LAR and AR and 

between LAR and NAR (p<0.05).

Pre-screened group Final study group Study subgroups

n = 3400 (%) n = 621 (%) AR 
n = 251

LAR 
n = 109

NAR 
n = 261

p-value

age 28.5±6.1 26.2±8.8 27.1±8.3 25.9±9.1 38.8±7.2 0.07

5-18 (%) 1674 (49.2) 293 (47.2) 141 (56.2) 34 (31.2) 118 (45.2) 0.05

>18 (%) 1726 (50.8) 328 (52.8) 110 (43.8) 75 (68.8)^ 143 (54.8) 0.04

women (%) 1789 (52.6) 342 (55.1) 129 (51.4) 51 (46.8) 162 (62.1) 0.07

urban (%) 2517 (74) 438 (70.5) 180 (71.5) 76 (69.7) 182 (69.7) 0.37

current or ex- smokers 1802 (53) 318 (51.2) 102 (40.6) 40 (36.7) 176 (67.4)* 0.06

atopy in family 1730 (50.8) 300 (48.3) 131 (52.9) 55 (50.5) 114 (43.7) 0.29



216

Bozek et al.

The LAR group predominantly consisted of non-smokers and 

younger patients compared to the NAR group. 

No correlation was observed among the regions of Poland and 

the prevalence of AR, LAR and NAR.

Rhinitis symptoms at baseline and concomitant allergy

The profile of clinical symptoms (according to the VAS) in diffe-

rent types of rhinitis in the study group is shown in Table 2. The 

severity of rhinitis was similar in all groups. However, intermit-

tent rhinitis was rarely noticed in the AR group in comparison to 

the other groups (Table 2). The mean duration of the analysed 

forms of rhinitis was as follows: 8.6±4.6 yrs for AR vs. 9.3±5.9 yrs 

for LAR vs. 9.8±6.3 yrs for NAR. No significant differences were 

observed. The mean age of disease onset was similar between 

patients with AR and LAR (17.6±4.8 yrs); it was significantly 

higher in patients diagnosed with NAR than in the other groups 

(24.5±6.9 yrs, p<0.05).

Bronchial asthma was present at similar levels in AR patients 

(38%) and LAR patients (35%) but was significantly less preva-

lent in NAR patients (16%). The most common allergens that 

provoked a positive reaction included D. pteronyssinus (52%) 

and Phleum pratense (47%) in AR patients for the SPT and D. 

pteronyssinus (65%) and grass (41%) in the NPT in LAR patients. 

Polysensitisation was more prevalent in AR patients than in LAR 

patients. The results are presented in Table 3.

Nasal provocation tests

The results of the NPT are shown in Table 4. There were no posi-

tive results of the NPT in patients with NAR; however, a positive 

reaction to saline was observed in 5 patients. 

The profile and number of positive results of the NPT were 

similar between the AR and LAR groups except for Artemisia and 

birch allergens.

Discussion
This study shows that the prevalence of LAR is a significant pro-

blem in Polish populations. The strengths of this paper include 

the fact that this population was one of the largest populations 

that has been tested in this way. The prevalence of LAR deter-

mined in this study falls within the results of previous studies: 

7.5% in a Chinese population and 25.7% in a Spanish population 
(4,10). Additionally, there were many analyses on a small group of 

patients from one site (11-15).

It seems that LAR is still an unappreciated type of rhinitis. Most 

of the analysed patients had an incorrect initial diagnosis prior 

to this study. In addition, the time between the first symptoms 

and the diagnosis was long in duration, i.e., >2-3 years (these 

data were not complete and therefore were not presented in the 

results). It is important to show that LAR has many similarities 

Table 2. Distribution of different features of rhinitis in the study group. Table 3. Results of allergy diagnostics.

rhinitis AR LAR NAR p-value

Mean nasal 
symptoms score 
using VAS ± SD 
baseline:
itching
congestion
rhinorrhoea
sneezing

20.4±10.6
33.1±17.6
25.4±9.1
18.4±6.1

22.9±10.3
29.1±32.1
28.4±11.1
15.5±8.4

29.7±20.2
57.4±32.7
21.5±9.9
7.8±4.3

0.19
0.04
0.15
0.05

mild % 18 22 16 0.08

moderate % 52 48 51 0.23

severe % 30 30 33 0.31

intermittent % 31 29 23 0.20

persistent % 69 71 77 0.42

seasonal % 42^ 24 28 0.08

perennial % 43^ 74 72 0.05

AR – allergic rhinitis, LAR – local allergic rhinitis, NAR – non allergic rhini-

tis; p-value for the comparison of the three groups. 

AR 
n = 251

LAR 
n = 109

NAR 
n = 261

p-value

asthma (%) 95 (38) 38 (35) 42 (16) 0.11

atopic dermatitis 23 (9.2) 9 (8.2) - 0.45

oral syndrome 89 (35.6) 7 (6.4)* - 0.02

chronic urticaria 18 (7.2) 8 (9.2) 21 (8) 0.38

conjunctivitis 154 (61) 51 (46.8) 45 (17.2) 0.03

NSAID hypersen-
sitivity

34 (13.5) 12 (11.1) 39 (14.9) 0.26

Total serum IgE 
(kU/L)

178.8±96.4 63.9±11.9 48.8±33.8 0.05

in SPT

D. pteronyssinus 
(%)

130 (52) 0 0 -

D. farinae (%) 119 (47.4) 0 0 -

Phleum pratense 
(%)

118 (47) 0 0 -

Artemisia (%) 35 (4) 0 1 -

Alternaria (%) 27 (10.8) 0 0 -

birch (%) 89 (35.5) 0 0 -

alder (%) 34 (13.5) 0 0 -

hazel (%) 46 (18.3) 0 0 -

cat (%) 11 (4.4) 0 0 -

polysensitisation 
(%)

87 (34.7) 0 0 -

AR – allergic rhinitis, LAR – local allergic rhinitis, NAR – non allergic rhi-

nitis, SPT: skin prick test, NPT – nasal provocation test; p-value for the 

comparison of the three groups; * - significant differences between AR 

and. LAR (p<0.05)
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with other types of rhinitis including the following: severity, 

mean age of appearance, presence of atopy in the family and 

percentage of hypersensitivity to NSAIDs. These similarities are 

consistent with that described by other authors (4).

Additionally, there are many differences. A typical patient with 

LAR is an older man with more perennial types of symptoms 

who is monosensitized and more hypersensitive to D. pteronys-

sinus. This finding is in contrast with that described by Rondon 

et al., who reported that LAR was more predominant in women 
(4). However, their observations that LAR and AR had a similar 

profile were also observed in the present study.

It is very important to emphasize that LAR can be present in 

children older than 5 years of age, which has been confirmed 

by other authors (4,16,17). Thus, consideration should be given to 

diagnoses in young patients. 

Patients with LAR have the same profile of comorbidities as 

patients with AR, as confirmed by other authors (4).

The common problem with distinguishing patients with LAR 

from those with NAR is related to the fact that the severity of 

rhinitis, the presence of atopy in family members, a low level of 

total serum IgE, negative skin prick tests and urban living were 

similar. 

The clinical profile of NAR patients was similar to other observa-

tions (4,5,18,19). However, it is interesting to note that the NAR pa-

tients had a lower risk of asthma in comparison to other groups.

The weakness of this paper is its lack of patients who could 

have had LAR during screening but were excluded based on 

the exclusion criteria. The limitation of the study was that the 

group of LAR patients was small in size, which prevented us 

from obtaining a more comprehensive clinical picture. Addi-

tionally, the distinction of patients who use the NPT could be 

limited based on the sensitivity and specificity of this tool. The 

use of the nasal fraction for IgE monitoring after provocation is 

recommended; however, this approach is too time consuming 

for cohort studies.

 

Conclusions 
LAR is a frequent problem in patients of various ages with 

chronic nasal symptoms. Patients with LAR and AR have similar 

clinical phenotypes. D. pteronyssinus was observed to be the 

most sensitising allergen in patients with LAR.
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Table 4. Results of the NPT in the study group.

AR – allergic rhinitis, LAR – local allergic rhinitis; ^ positive results based on criteria of a positive NPT: increase ≥ 30% in the total VAS score and/or 

a decrease in the total VAS ≥ 30% bilaterally in the nasal volume (normal nasal volume 2-6 cm); * significant differences between the AR and LAR 

groups.

allergen number of positive results^ mean percentage decrease of nasal 
volume after NPT

mean total VAS score (95%CI) after 
NPT

AR n = 251 (%) LAR n = 109 (%) AR n = 251 (%) LAR n = 109 (%) AR n = 251 (%) LAR n = 109 (%) 

D. pteronyssinus 157 (62.5) 71 (65) 47.9 53.9 70 (58;72) 65 (57;74)

Phleum pratense 93 (37.1) 45 (41) 57.3 52.1 74 (54;92) 69 (52;84)

Artemisia 43 (17)* 5 (4.6) 43.2* 66.5 71 (56;85) 77 (55;92)

birch 25 (9.9)* 5 (4.6) 49.3 40.3 65 (39;82) 55 (38;71)

cat 15 (6) 6 (5.5) 40.1 44.8 74 (67;91) 78 (55;94)
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