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Abstract

Purpose Local allergic rhinitis (LAR) is characterized by a localized nasal allergic response without evidence of systemic
atopy. LAR is an underdiagnosed entity and is a diagnostic and therapeutic challenge for clinicians. This study aimed to
investigate the prevalence and clinical characteristics of patients with LAR to house dust mites (LAR-HDM) in Korea.
Methods We performed a retrospective chart review of 336 adult patients with rhinitis symptoms who visited the Rhinologic
Clinic at Korea University Guro Hospital from October 2019 to April 2021. Using results of the skin prick test, serologic
test, and nasal provocation test, patients were classified as allergic rhinitis (AR) to HDM (AR-HDM), AR to other allergens,
non-allergic rhinitis (NAR), or LAR-HDM. We excluded patients with AR to other allergens and compared the clinical char-
acteristics of the remaining three groups. Patient demographic data were reviewed, and patients’ nasal symptoms, olfactory
function, serum total IgE, and severity of accompanying rhinosinusitis were evaluated.

Results In total, 336 patients were examined. AR-HDM was diagnosed in 138 (41.1%) patients, AR to other allergens in 36
(10.7%) patients, NAR in 21 (42.0%) patients, and LAR-HDM in 21 (6.3%) patients. The mean age of patients with LAR-
HDM was significantly higher than that of patients with AR-HDM. There were no significant differences in sex, smoking
history, asthma, and family history of allergic diseases between the groups. Compared to NAR patients, there were signifi-
cantly more patients with LAR-HDM who had persistent nasal symptoms. The frequency of nasal itching and sneezing was
significantly higher in the LAR-HDM group than in the NAR group. The olfactory function score in the LAR-HDM group
was significantly worse than that in the AR-HDM group, and the Lund-Mackay score was significantly higher in the LAR-
HDM group than in the other groups.

Conclusion Clinical history and nasal symptoms are very similar in LAR-HDM and AR-HDM. Clinicians should take more
care to differentiate them. LAR-HDM should also be considered in patients with persistent and severe nasal symptoms
without systemic atopy.
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Introduction such as nasal obstruction, rhinorrhea, sneezing, and itch-

ing [1]. Chronic rhinitis can be classified into the follow-

Chronic rhinosinusitis is a common chronic inflammatory
disease in Rhinologic clinics and affects approximately 30%
of the total population. It is characterized by nasal symptoms
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ing four types according to etiology: allergic rhinitis (AR),
non-allergic rhinitis (NAR), infectious rhinitis, and mixed
rhinitis. In other words, non-infectious chronic rhinitis is
generally divided into AR and NAR [2]. AR is an immuno-
globulin E (IgE)-mediated chronic inflammatory disease and
can be diagnosed based on the results of the skin prick test
and serum allergen-specific IgE (sIgE) test [1]. However,
even when the results of these two tests are negative, some
patients show nasal symptoms suggestive of AR. This con-
dition suggests a localized allergic reaction of the nose in
the absence of systemic atopy, and termed as local allergic
rhinitis (LAR) [3]. Although the pathophysiology of LAR
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is not fully understood, it has been reported that exposure
to aeroallergens causes localized type 2 inflammation in the
nasal epithelium and results in the production of nasal sIgE
with levels not detected in peripheral mast cells of the blood
[4].

The proportion of LAR among rhinitis patients has been
reported to be relatively higher in Western countries than in
East Asia. LAR accounts for 3.5-8.2% of all rhinitis patients
in Asia, whereas it accounts for 17.6-25.7% in Western
countries [5-9]. In addition, studies on LAR have mostly
been conducted in Western countries over the past 10 years,
and reports on the prevalence and clinical features of LAR
seem to be lacking in Asia. Meanwhile, LAR, a distinct type
of rhinosinusitis, has a natural course of worsening rhinitis
severity and increasing the frequency of comorbidities such
as asthma and conjunctivitis [10]. Hence, timely manage-
ment of LAR is very important through a precise diagnosis,
and the nasal provocation test (NPT) is known to be a safe
and the most important test for diagnosis of LAR [11-13].
The position paper of the European Academy of Allergy
and Clinical Immunology (EAACI) provided a standardized
guideline for NPT in 2018, aiming to reduce the previous
differences in NPT results [14].

Therefore, the purpose of this study was to investigate
the prevalence of LAR using a standardized NPT and evalu-
ate the clinical features of LAR compared to other rhinitis
subtypes in Korea.

Materials and methods
Study design and subjects

A retrospective chart review was conducted for all adult
patients with rhinosinusitis symptoms who visited the Rhi-
nologic Clinic of Korea University Guro Hospital between
October 2019 and April 2021. All patients aged 19 years
or older who met the criteria for chronic rhinitis from the
EAACI were included in this study: at least two nasal symp-
toms (nasal obstruction, rhinorrhea, sneezing, or itching)
should be present for at least 1 h daily for a minimum of
12 weeks per year [2]. The following cases were excluded:
previous sinonasal surgery, immunologic diseases, sinonasal
malignant diseases, or upper airway infections in the pre-
vious 4 weeks, previous treatment at another clinic within
4 weeks (including oral medications or nasal sprays), or
patients with incomplete data.

Measures
Demographic characteristics were reviewed, including age,

sex, smoking history, asthma, and family history of allergic
diseases. Nasal symptoms were evaluated according to the
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classification presented by ARIA (Allergic Rhinitis and its
Impact on Asthma): intermittent or persistent, and mild or
moderate to severe. We also reviewed which symptoms each
patient presented with among the four rhinitis symptoms
(nasal obstruction, rhinorrhea, sneezing, and itching), and
the severity of complaints of nasal symptoms was evaluated
using the visual analog scale (VAS) with a total score of 10.
Olfactory function was assessed using the YSK olfactory
function test (YOF test; Kimex Co, Suwon, Korea), which
included thresholds, discrimination, and identification (TDI)
tests. The total TDI score was 36 points, and the cut-off
scores for anosmia and hyposmia were set to 14.5 and 21.0
points respectively, as suggested by the criteria of the pre-
vious study [15]. The serum level of total IgE serum level
was measured using UniCAP system (Pharmacia, Uppsala,
Sweden).

Skin prick test and serum allergen-specific IgE

The results of the skin prick test (SPT) and serum allergen-
specific IgE test were reviewed for all enrolled patients, and
patients with at least one positive result were defined as hav-
ing systemic atopy. SPT was performed using multiple aller-
gen panels, including house dust mites (HDM), tree pollen,
grass pollen, weed pollen, mold, dog, cat, and cockroach
(Allergopharma, Reinbek, Germany). The test was inter-
preted as a positive result if the wheal was >3 mm or>25%
of the positive control. Serum allergen-specific IgE levels
were measured using a fluoro-enzyme immunoassay method
(UniCAP; Pharmacia, Uppsala, Sweden) to aeroallergens,
including HDM, common ragweed, cat, dog, and cockroach.
The cut-off value of the positive result was set to 0.35 U/mL.

Nasal provocation test

NPT was performed according to the standardization pre-
sented by the EACCI position paper in 2018. Baseline
measurements were evaluated using subjective and objective
assessments after 15 min to acclimate to room conditions.
First, we performed a control challenge to exclude patients
with nasal hyperreactivity, in which saline was sprayed into
both nostrils with two puffs and reevaluated the subjective
and objective assessments after 10 min. Next, an allergen
challenge was performed on patients with negative control
challenge results. The allergen solution was sprayed with
two puffs into both nostrils and the subjective and objec-
tive assessments were reevaluated after 10 min. If a positive
result was obtained, the test was stopped. But if a negative
result was obtained, an allergen test was performed again
after 10 min. If it was negative until the second allergen test,
it was evaluated as a negative result.

We used the standardized allergen extract from Hollister
Stier (Spokane, WA, USA), a mixture of D. pteronyssinus
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(DP), and D. farina (DF; 5,000 AU/ml each species). This
allergen solution was diluted 1:10 with diluent (sterile albu-
min saline with phenol) and sprayed into the nostrils with a
pump-aerosol spray offering (0.05 ml at each puff).
Acoustic rhinometry (Eccovision, Hood Laboratories,
Pembroke, MA, USA) was used as an objective assess-
ment to evaluate nasal patency, and the total nasal symptom
score was used as a subjective assessment of clinical symp-
toms. The result of the test (control or allergen challenge)
was evaluated as a positive result when either one of the
objective and subjective assessments was clearly positive,
or when both were moderately positive. The definition of
clearly positive is decrease of cross section area — 2 >40%
in acoustic rhinometry (objective assessment) and increase
of > 5 points in total nasal symptom score (subjective assess-
ment). The moderately positive is decrease in the sum of
nasal volume,  (cm®)>27% bilaterally in acoustic thinom-
etry and increase of > 3 points in Total nasal symptom score.

Group classification

All enrolled patients were classified into four subgroups
based on the results of the SPT, serum-specific IgE test,
and NPT (Fig. 1). The AR-HDM group included patients
with systemic atopy for DP or DF, regardless of the results
for other allergens. The AR-others group included patients
with systemic atopy to other allergens with negative
results for DP and DF. Among patients without systemic

atopy for all allergens, patients with positive NPT were
classified into the LAR-HDM group, and patients with
negative NPT were classified into the NAR group. Since
we performed NPT using only HDM, the demographic and
clinical characteristics were compared among the remain-
ing three groups (AR-HDM, NAR, and LAR-HDM) except
for the AR-others group.

Statistical analyses

Statistical analyses were performed using IBM SPSS
(version 22.0, IBM Corp., Armonk, NY, USA). Numeri-
cal data are expressed as the mean + standard deviation.
One-way analyses of variance were used, followed by a
post-hoc test (Tukey) for comparison of continuous vari-
ables with normality among groups. The Kruskal-Wallis
test and Mann—Whitney U test were performed to compare
continuous variables without normality among the groups.
For categorical data, the chi-square test and Fisher's exact
test were used to compare groups. Statistical significance
was set at p <0.05 (Fig. 2).

All enrolled patients
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Fig. 2 Results of the olfactory function test in the three groups. TDI scores (A) and the percentage of patients with anosmia, hyposmia, and nor-
mosmia (B). AR allergic rhinitis, NAR non-allergic rhinitis, LAR local allergic rhinitis, HDM house dust mite, ns not significant

Results
Prevalence of LAR

A total of 336 patients were enrolled in the study. Accord-
ing to the diagnostic algorithm presented above, 138
(41.1%) patients were diagnosed with AR-HDM, 36
(10.7%) patients with AR-other, 141 (42.0%) patients with
NAR, and 21 (6.3%) patients with LAR-HDM. Therefore,
LAR-HDM accounts for 6.3% of all patients with chronic
rhinitis symptoms.

Demographic characteristics

Table 1 shows the demographic characteristics of the three
groups (AR-HDM, NAR, and LAR-HDM), including age,
sex, smoking history, asthma, and family history of allergic
diseases. The mean age of LAR-HDM (54.8 years) patients
was significantly higher than that of AR-HDM patients
(39.5 years; p=0.001) and was not significantly different
from that of NAR patients (54.1 years; p=0.742). In particu-
lar, more than half of the patients (52.4%) in the LAR-HDM
group were in their 60 s or above. Although not significantly,
LAR-HDM showed a slight female predominance, unlike

Table 1 Demographic

e AR-HDM (n=138) NAR (n=141) LAR-HDM (n=21) p
characteristics of the three
groups Age
Mean age 39.5+15.6 54.1+15.5 54.8+17.0 0.001*
<29 years, n (%) 47 (34.1) 13(9.2) 2(9.5)
30-39 years, n (%) 28 (20.3) 14 (9.9) 1(4.8)
40-49 years, n (%) 25 (18.1) 22 (15.6) 5(23.8)
50-59 years, n (%) 16 (11.6) 35 (24.8) 2(9.5)
>60 years, n (%) 22 (15.9) 57 (40.4) 11(52.4)
Gender, n (%) 0.683
Male 73 (52.9) 74 (52.5) 9 (42.9)
Female 65 (47.1) 67 (47.5) 12 (57.1)
Smoking, n (%) 0.140
Current or ex-smoker 37 (26.8) 24 (17.0) 5(23.8)
Never 101 (73.2)) 117 (83.0) 16 (76.2)
Asthma, n (%) 18 (13.0) 10 (7.1) 2(9.5) 0.253
Family history of allergic 42 (30.4) 42 (29.8) 7(33.3) 0.920

diseases, n (%)

AR allergic rhinitis, NAR non-allergic rhinitis, LAR local allergic rhinitis, HDM house dust mite
*Statistically significant difference between AR and NAR (p=0.001), and between AR and LAR

(»p=0.001)
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other patient groups. There were no significant differences
in smoking history, asthma, or family history of allergic
diseases.

Nasal symptoms, serum total IgE, and olfactory
function test

Table 2 shows nasal symptoms in the three groups. With
regard to ARIA classification, the duration and severity of
LAR-HDM patients exhibited similar patterns to those of
AR-HDM patients. Compared to NAR patients, there were
significantly more patients with LAR-HDM who had persis-
tent (p =0.018), and although not significantly, more LAR-
HDM patients had moderate to severe symptoms than NAR
patients (p=0.090). Serum total IgE level was significantly
lower in LAR-HDM than in AR-HDM patients (p =0.001)
and was not significantly different between LAR-HDM and
NAR patients (p=0.120).

YOF test demonstrated the presence of olfactory dys-
function (both hyposmia and anosmia) in 13 patients
(61.9%) with LAR-HDM; four of them showed anos-
mia and nine had hyposmia. In AR-HDM and NAR, 54
patients (39.1%) and 69 patients (48.9%) presented with

olfactory dysfunction. There was a significant difference
in the comparison between the LAR-HDM and AR-HDM
groups (p=0.010). The mean TDI (sum of threshold, odor
discrimination, and odor identification) score was 22.5 in
the AR-HDM (SD =5.73; Hi=33.0, Low=9.0), 21.3 in
the NAR (SD=5.67; Hi=33.0, Low=7.5), and 19.2 in
the LAR-HDM (SD=5.13; Hi=27.0, Low =8.0) groups.
A significant difference was noted between the AR-HDM
and LAR-HDM groups (p=0.01).

PNS CT imaging findings

In the analysis using CT scan of paranasal sinuses, parana-
sal sinusitis was confirmed in 28.3% of AR-HDM patients
(n=139), 37.6% of NAR patients (n=53), and 42.9% of
LAR-HDM patients (n=9), with no significant difference
among the three groups (Fig. 3A). For patients with para-
nasal sinusitis confirmed by CT, the severity of rhinosi-
nusitis was evaluated using the Lund-Mackay scoring sys-
tem. The mean score of LAR-HDM patients (13.67 +6.87)
was significantly higher than that of AR-HDM patients
(6.87+5.06) and NAR patients (7.11 +5.48; p=0.011 and
p=0.007, respectively).

Table 2 Clinical characteristics AR-HDM (n=138) NAR (n=141) LAR-HDM (n=21) p* o'
of the three groups
Total IgE (IU/mL) 464.3+814.4 59.9+88.3 66.2+60.2 0.001 0.120
ARIA classification, n (%)
Duration 0.839 0.018
Intermittent 69 (50.0) 103 (73.0) 10 (47.6)
Persistent 69 (50.0) 38 (27.0) 11 (52.4)
Severity 0.878 0.090
Mild 83 (60.1) 111 (78.7) 13 (61.9)
Moderate to severe 55 (39.9) 30 (21.3) 8 (38.1)
Nasal itching
n (%) 79 (57.2) 24 (17.0) 16 (76.2) 0.099 0.001
VAS 3.71+1.80 2.33+0.96 3.38+1.71 0.540 0.049
Nasal obstruction
n (%) 97 (70.3) 85 (60.3) 15 (71.4) 0.915 0.327
VAS 5.12+2.12 4.88+2.57 5.40+1.83 0.752  0.197
Rhinorrhea
n (%) 104 (75.4) 79 (56.0) 13 (61.9) 0.193  0.612
VAS 5.22+2.37 5.27+2.66 6.08+1.26 0.332  0.296
Sneezing
n (%) 63 (45.7) 14 (9.9) 11 (52.4) 0.565 0.001
VAS 4.98+2.45 2.36+1.01 3.55+2.02 0.079  0.149

AR allergic rhinitis, NAR non-allergic rhinitis, LAR local allergic rhinitis, HDM house dust mite, IgE
immunoglobulin E, VAS visual analog scale

*p-value between AR and LAR
Tp-value between NAR and LAR
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Fig.3 Accompanying sinusitis was evaluated by CT scan of the para-
nasal sinuses, and patients with sinusitis were assessed for severity of
sinusitis using Lund-Mackay scoring system. Percentage of patients

Discussion

This study was designed to demonstrate the prevalence of
LAR among patients with chronic rhinitis and to analyze
the clinical characteristics of LAR patients compared with
other rhinitis patients. We found that LAR accounted for
about 6.3% of all chronic rhinitis in Korean adults when
NPT was performed according to the procedure presented
by EAACI Position Paper in 2018. LAR group had a higher
mean age than the AR group, and the nasal symptoms of the
two groups showed similar pattern. Meanwhile, compared
with NAR, nasal itching and sneezing are characteristic
nasal symptoms of allergic reactions and were more fre-
quent in LAR. Serum sIgE in LAR, which is associated with
systemic allergic status, was lower than that in the AR group
and similar to that in the NAR group. Interestingly, olfactory
dysfunction and accompanying paranasal sinusitis were the
most severe conditions in LAR among the three groups.

As various studies have been conducted on the preva-
lence of LAR over the past decade, the results vary from
5 to 50% worldwide. According to reports from Spain and
Poland, LAR accounted for approximately 25.7% and 17.6%
of all patients with rhinitis, respectively [5, 6]. In addition,
3,400 and 648 patients were analyzed in a systematic litera-
ture review by Hamizan et al., and the prevalence of LAR
was 24.7% and 10.2%, respectively [16, 17]. Its prevalence
has been reported to be relatively low in Asian countries
compared with Western countries, with 4.0% in Korea and
7.7% in China [8, 18]. Ethnic differences account for a
large proportion of the differences between these results,
but the inconsistency of the diagnostic method is also sup-
posed to have contributed in part [14]. The present study is
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meaningful in that it was conducted according to the NPT
procedure suggested by EAACI Position Paper in 2018, and
the result was similar to that of a previous study in Korea
at 6.3%.

In contrast, the LAR was significantly older than the AR.
There was no significant difference between the LAR and
NAR. This was consistent with previous studies conducted
in Eastern countries such as Korea and China [8, 18]. How-
ever, in the study reported by Rondone et al., patients with
LAR had a lower mean age than patients with NAR and
no significant difference with patients with AR in Spain
[6]. Bozek et al. also demonstrated that the LAR patients
in Poland were younger than other rhinitis patients [5]. It
is interesting to note that the age distributions of rhinitis
subtypes in the East and West are different from each other.
Ethnic and genetic factors are also thought to play a major
role in this difference, as previously described. But fur-
ther consideration is needed. Regarding gender, smoking,
asthma, and family history of allergic diseases, there were
no significant differences between groups, as described by
other reports [35, 6, 8, 18].

In this study, LAR showed clinical nasal symptoms
similar to those of AR, including duration, severity, and
all four representative nasal symptoms. This similarity is
consistent with other studies that previously analyzed the
nasal symptoms of LAR [6, 8]. Although only HDM was
included in the allergen, it can be considered that there
is no significant difference in the localized nasal patho-
physiology of LAR and AR. Meanwhile, compared to
NAR, LAR involved more persistent symptoms and more
frequent nasal itching and sneezing symptoms, as charac-
teristic symptoms caused by an allergic reaction to HDM.
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Serum total IgE has been known to be one of the indicators
to evaluate the status of systemic atopy, and, as expected,
did not increase in LAR patients in our study [19, 20].

In this study, we analyzed the olfactory function and
severity of accompanying rhinosinusitis depending on
subtypes of chronic rhinitis patients, which has not been
described in previous studies. The results of YOF olfac-
tory test showed that LAR-HDM patients were more likely
to have olfactory dysfunction compared to AR-HDM
patients. Olfactory dysfunction can be caused by various
factors and is mainly considered to be conductive or sen-
sorineural [21]. In particular, rhinosinusitis or nasal polyps
are strongly associated with olfactory dysfunction and are
a representative cause of conductive or mixed olfactory
dysfunction [21]. AR can also be an aggravating factor
of an olfactory dysfunction, since it has been known that
20-40% of AR patients complain of olfactory impairments
[22]. Examples of sensorineural loss have been reported to
be due to age-related deterioration of olfaction, as well as
conditions such as genetic mutation, head trauma, or viral
upper respiratory tract infections [21, 23]. In our study,
LAR patients being older and having severe accompanying
rhinosinusitis might be the possible explanation for worse
olfactory function. However, more research is needed to
understand why rhinosinusitis is more severe in patients
with LAR than in other rhinitis patients. Since various
factors such as the presence of AR, patients’ age, dura-
tion of illness, and the type of inflammation can affect the
severity and clinical features of paranasal sinusitis, there is
a limitation in elucidating the direct relationship between
LAR and CRS. Nevertheless, we believe that this study
can serve as a basis for future research on the relation-
ship between rhinitis, olfactory function, and paranasal
sinusitis [21, 24].

Our study has some limitations. First, the prevalence of
LAR may have been underestimated because we performed
NPT using only HDM among various aeroallergens. A study
to investigate the prevalence and clinical features of NPT
containing more antigens such as pollen will be needed in
the future. Second, pediatric patients were excluded from
this study due to technical and clinical environmental
limitations. The clinical features of pediatric LAR are not
described in this study, and this may have led to a bias in
the prevalence of LAR. Finally, the LAR patients were few,
which limited our ability to demonstrate a more comprehen-
sive clinical feature.

In conclusion, clinical history and nasal symptoms of
AR and LAR patients are very much alike. LAR should be
differentiated by performing NPT in patients who present
with AR symptoms without systemic atopy. Further studies
investigating the effect of LAR on olfactory dysfunction and
rhinosinusitis should be performed in the future.
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