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The Use of Specific Immunoglobulin E in Nasal Secretions for the
Diagnosis of Allergic Rhinitis

Yifan Meng, MD; Hongfei Lou, MD; Yang Wang, BS; Chengshuo Wang, MD; Luo Zhang, MD, PhD

Objective: Although local specific immunoglobulin (sIgE) has been employed as a diagnostic criterion for allergic rhinitis
(AR), the use of local sIgE has not been fully evaluated in the diagnosis of allergic rhinitis. The aim of this study was to evalu-
ate the use of nasal secretion sIgE in the diagnosis of allergic rhinitis.

Methods: A total of 51 patients (27 males and 24 females, mean age =33.3 years) with rhinitis symptoms were
enrolled consecutively from the allergy-rhinology clinic of Beijing TongRen Hospital (Beijing, People’s Republic of China).
Questionnaires were completed by each participant at recruitment to record demographic data, nasal symptom severity, and
physician-diagnosed comorbid asthma. The severity of nasal obstruction, rhinorrhea, sneezing, and nasal/eye itching was
recorded according to a visual analogue scale (VAS) of 10 cm. Sensitization to Dermatophagoides pteronyssinus, Dermatopha-
goides farinae, mugwort, Candida albicans, Penicillium notatum, Alternaria, Cladosporium, and Aspergillus were assessed
according to presence of sIgE antibodies to these allergens in serum and nasal secretions.

Results: VAS scores of the participants ranged from 11 to 25 (mean=17), and 14 (27.5%) patients had comorbid
asthma. Based on serum sIgE, 31 (60.8%) patients were allergic to mugwort, 14 (27.5%) to Dermatophagoides, and three
(5.9%) to fungal allergens. Based on nasal secretion sIgE, 32 (62.7%) patients were allergic to mugwort, 12 (23.5%) to Der-
matophagoides, and three (5.9%) to fungal allergens. The local mugwort sIgE level and serum mugwort sIgE level were posi-
tively correlated with each other and with VAS scores.

Conclusion: sIgE level in nasal secretions of subjects with rhinitis is a reliable noninvasive alternative to serum sIgE for
diagnosis of allergic rhinitis.
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INTRODUCTION

Rhinitis is one of the most common airway diseases;
it has significant morbidity and is a considerable finan-
cial burden.! As the most important subtype of rhinitis,
allergic rhinitis (AR) is thought to be an underestimated
inflammatory disorder of the nasal mucosa, which is
characterized by nasal congestion, rhinorrhea, sneezing,
and itching.? Allergic rhinitis has a high prevalence and
affects around 400 million people worldwide.® Several
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studies have shown that AR is associated with other air-
way inflammatory disorders of mucosa, such as rhinosi-
nusitis and asthma,®* and adversely affects social life,
study, and work productivity of affected individuals.*

The diagnosis of AR is generally based on history of
symptoms, endoscopic examination, and serum immuno-
globulin IgE levels. Whereas IgE detected in the serum
isolated from peripheral blood of the patients is one of
the most important features of AR for distinguishing the
allergic from other forms of this airway disorder,® and is
normally employed to indicate the presence of systemic
atopy, some studies have shown that there was no signif-
icant correlation between the prevalence of atopy and
the level of serum IgE, and that about 50% of AR
patients had serum IgE levels in the normal range.’™
Thus, assessment of serum IgE raises the possibility of a
considerable number of AR patients to be misdiagnosed
as normal nonrhinitis patients or to be misdiagnosed as
patients with other common types of rhinitis, such as
nonallergic rhinitis with eosinophilia syndrome (NARES)
or vasomotor rhinitis (VMR).

Over 4 decades ago, Huggins et al.® first demon-
strated that allergen-specific IgE (sIgE) could be
detected in nasal secretions of AR patients. Several stud-
ies have since demonstrated local production of IgE anti-
bodies in the nasal secretion and nasal mucosa of
patients with AR,>™! which led to the concept of entopy
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to describe this phenomenon.>?'? Although local pro-
duction of IgE antibodies in the absence of systemic
atopy is also considered as a diagnostic criterion for local
AR, the use of local IgE in the diagnosis of AR has not
been evaluated. We hypothesized that local sIgE could
be used for the diagnosis of allergic rhinitis instead of
serum sIgE, and thus aimed to compare nasal secretion
sIgE levels with serum sIgE levels in AR patients.

MATERIALS AND METHODS

Study Design and Patients

This prospective study was conducted from August 1,
2017, to August 31, 2017, in a single center. The study partici-
pants suspected to have rhinitis, based on the presence of com-
mon symptoms of nasal congestion, rhinorrhea, sneezing, and
nasal itching, were recruited consecutively from the allergy-
rhinology clinic of Beijing TongRen Hospital (Beijing, People’s
Republic of China). Questionnaires were completed by each par-
ticipant at recruitment to record demographic data, nasal symp-
tom severity, and physician-diagnosed comorbidities (allergic
conjunctivitis and asthma), and were assessed for sensitization
to relevant aeroallergens by measurement of both serum sIgE
and nasal secretion sIgE. Diagnosis of AR was confirmed based
on the presence of symptoms, as noted above, and clinically rel-
evant serum sIgE results.

The exclusion criteria for the study included pregnancy or
lactation; incidence of any immunological disease; chronic rhino-
sinusitis and/or nasal polyposis, as defined by the European
position paper on rhinosinusitis and nasal polyps'®; any respira-
tory infection in the previous 4 weeks; and a positive CT scan.
Also excluded were patients who had taken systemic corticoste-
roids over the past 3 months, intranasal corticosteroids over the
past 4 weeks, antihistamines over the past 2 weeks, and vaso-
constrictors over the past 1 week.

The study was conducted in full accordance with Declara-
tion of Helsinki and approved by the Medical Ethics Committee
of Beijing TongRen Hospital. All patients also provided written
informed consent prior to entry into the study and collection of
data.

Visual Analogue Scale

The severity of ocular and nasal symptoms, including
nasal obstruction, rhinorrhea (watery, mucous, and purulent),
sneezing, and nasal/eye itching, was recorded using a visual
analogue scale (VAS) of 10cm. Each symptom was categorized
as mild (VAS: 0-3cm), moderate (VAS:>3-7cm), or severe
(VAS > 7cm).

Serum sIgE Examination

Serum sIgE levels to common aeroallergens were deter-
mined using a fluoroenzyme immunosorbent assay (UniCAP,
Uppsala, Sweden), with a value for serum sIgE >0.35 kU/L
regarded as positive. The sIgE examination was performed with
a panel of allergens including Dermatophagoides pteronyssinus
(Der p), Dermatophagoides farina (Der f), mugwort, Candida
albicans, Penicillium notatum, Alternaria, Cladosporium, and
Aspergillus.

Local sIgE Examination
Local sIgE examination was performed in nasal secretions,
which were collected and processed as described previously.'*
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Briefly, nasal secretions were obtained by inserting a postopera-
tive sinus sponge pack in each nostril for 5 minutes. The quan-
tity of secretions collected in each sponge was determined by
comparing the weight of the sponge before and after insertion
into the nasal cavity, and the secretion was extracted from the
sponge by addition of 2mL of 0.9% sodium chloride solution. All
sponges were stored at 4°C for 2 hours and then transferred to
a 5-mL BD syringe (Becton, Dickinson and Company, Franklin
Lakes, NdJ). The bulk of the nasal secretion was forced out of
the sponges using the piston of the syringe, and centrifuged at
1,500 g for 15 minutes at 4 °C. The supernatants were separated
and stored in aliquots at —20°C until analysis for the presence
of sIgE was assessed using a panel of aeroallergens for serum.
Again, a value for sIgE > 0.35 kU/L was regarded as positive.

Statistics Analysis

Correlations between local nasal sIgE, serum sIgE, and
VAS sores were analyzed by Spearman’s rank order test, and P
values < 0.05 were regarded as statistically significant. Sector
graphs and correlation analysis were performed with GraphPad
Prism 7.0 software (GraphPad Software, Inc., La Jolla, CA).

RESULTS

A total of 51 subjects, including 27 males and 24
females aged from 8 years to 53 years (mean = 33.3
years), were recruited to this study. Table I shows the
demographic characteristics, asthma history, nasal
symptoms VAS scores, and the sIgEs against aeroaller-
gens detected in serum and nasal secretions of individ-
ual patients. Overall, 14 patients (27.5%) had comorbid
asthma, and the VAS scores ranged from 11 to 25 (mean-
=17). Thirty-six (70.6%) patients were allergic to only
one kind of aeroallergen; seven (13.7%) patients were
allergic to more than one kind of aeroallergen; and eight
(15.7%) patients were not found to be allergic to any of
the aeroallergens tested. The serum sIgE levels ranged
from 0.35 kU/L to 189 kU/L, the local nasal sIgE levels
from 0.35 kU/L to 17.5 kU/L, and the total concentration
in undiluted nasal secretion collected s from 0.5 kU/L to
26.2 kU/L (Table I).

Based on serum sIgE, 31 (60.8%) patients were
found to be allergic to mugwort, 14 (27.5%) patients
allergic to Dermatophagoides, and three (5.9%) patients
allergic to fungi (Fig. 1a). Similarly, based on local nasal
sIgE, 32 (62.7%) patients were found to be allergic to
mugwort, 12 (23.5%) patients allergic to Dermatopha-
goides, and three (5.9%) patients allergic to fungi
(Fig. 1Db).

Correlation analysis demonstrated local nasal mug-
wort sIgE level to be positively correlated with serum
mugwort sIgE level (#2=0.70) (Fig. 2a). Further, mug-
wort local nasal sIgE and serum mugwort sIgE levels
were correlated with VAS scores (> = 0.36, and r? = 0.46,
respectively) (Figs. 2b and 2c).

DISCUSSION

Allergic rhinitis poses a big challenge to public
health,'® affecting around 400 million people worldwide,
especially in the industrialized countries.® Recent stud-
ies have indicated that the prevalence of self-reported
allergic rhinitis in China has increased from 11.1% to
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TABLE I.
The Demographic Characteristics and slgE Detected in Serum and Nasal Secretions of Individual Patients.

No. Age Gender (M/F) Asthma VAS Serum IgE Local IgE TCLIgE Allergen Diagnosis
1 33 M Y 25 189/35.6 17.5/- 26.2/- Mg/D AR
2 30 F Y 25 62.8/17.4 16.9/- 25.7/- Mg/D AR
3 30 M N 21 51.5 17.5 271 D AR
4 23 M Y 18 <0.35 <0.35 <0.35 - IR
5 36 F N 15 <0.35 <0.35 <0.35 - IR
6 34 M N 17 17.9 7.8 10.9 Mg AR
7 29 F N 16 0.95 7.6 10.3 Mg AR
8 24 F N 17 0.7/0.7 7.8/0.7 11.0/1.05 Mg/D AR
9 47 F N 18 17.5 3 4.6 Mg AR
10 34 M N 16 3.6 2.9 4.06 Mg AR
11 14 F N 11 0.35/- 2.9/0.35 4.6/0.56 D/F AR
12 21 M N 16 0.35 2.9 4.93 D AR
13 32 F N 15 0.7 2.1 3.2 Mg AR
14 53 M N 16 0.37 1.9 2.9 Mg AR
15 37 M N 18 4.1 1.3 2.2 D AR
16 43 F N 16 <0.35 3.5 6.0 F LAR
17 28 M N 17 0.7 0.5 0.9 Mg AR
18 26 M N 15 0.37 0.45 0.63 Mg AR
19 50 F N 11 4.1 0.4 0.7 Mg AR
20 27 M Y 20 <0.35 <0.35 <0.35 - IR
21 26 M N 21 50.1/0.84/0.7 17/1.02/- 26.0/1.4/- Mg/D/F AR
22 26 M Y 25 59 15.8 221 Mg AR
23 40 F Y 17 17.5 14.6 22.0 Mg AR
24 42 F Y 15 <0.35 <0.35 <0.35 - IR
25 37 F N 16 <0.35 <0.35 <0.35 - IR
26 35 M N 18 <0.35 <0.35 <0.35 - IR
27 36 M N 15 20.8 7.2 13.0 Mg AR
28 35 M Y 17 17.6 11.2 16.8 Mg AR
29 27 M Y 18 3.5/3.5/3.5 5.5/-/- 7.2/-/- Mg/D/F AR
30 43 F N 13 3.6 0.7 1.1 Mg AR
31 37 M N 15 0.35 0.7 1.2 D AR
32 33 F N 15 0.35 0.6 1.0 D AR
33 37 M N 13 <0.35 2.9 4.6 Mg LAR
34 18 M Y 16 59/0.7 15.4/0.35 21.6/0.5 Mg/D AR
35 34 F N 18 17.9 8 12.0 D AR
36 28 F N 18 27.6 5.8 9.9 Mg AR
37 42 M N 21 <0.35 <0.35 <0.35 - IR
38 25 F Y 19 17.5 4.9 6.9 F AR
39 8 F Y 17 23.5 6.3 10.7 Mg AR
40 40 M N 16 17.6 7.5 11.3 Mg AR
41 26 M N 18 17.9 3 5.0 Mg AR
42 22 F N 21 0.74 3 4.9 D AR
43 35 M N 18 19.1 17.4 22.6 Mg AR
44 41 F Y 16 19.6 9.5 171 Mg AR
45 42 F Y 17 <0.35 <0.35 <0.35 - IR
46 30 M N 15 21.4 6 9.6 Mg AR
47 33 F N 18 <0.35 0.35 0.5 D LAR
48 34 M N 18 0.45 0.7 1.1 Mg AR
49 47 F N 16 17.5 0.7 1.1 Mg AR
50 34 M N 18 0.36 0.35 0.6 Mg AR
51 47 F N 18 0.35 0.35 0.5 Mg AR

AR = allergic rhinitis; D = Dermatophagoides (Der p and Der f); F =female; Fu = fungi (Candida albicans, Penicillium notatum, Alternaria, Cladosporium,
Aspergillus); IgE = immunoglobulin E; IR = idiopathic rhinitis; LAR = local allergic rhinitis; M = male; Mg = mugwort; N =no (without asthma); TCLIgE = total

concentration of local sIgE; VAS = visual analog score (nasal congestion + rhinorrhea + sneezing + nasal/eye itching); Y = yes (with asthma).
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Fig. 1. The distribution of aeroallergens detected as (a) serum
slgE and (b) local nasal sIgE.

specific immunoglobulin = sIgE. [Color figure can be viewed in the
online issue, which is available at www.laryngoscope.com.]

17.6% during the past 6 years.'®'” Because allergic rhi-
nitis imposes a considerable burden on society and nega-
tively impacts the quality of life of affected individuals,'®
the detection of the sensitizing aeroallergen/s has
become an integral component of the strategy for diagno-
sis and management of patients with allergic rhinitis.

In the present study, we measured the serum sIgE
levels to a panel of common aeroallergens shown to trig-
ger AR symptoms in Chinese patients and showed that
40 (78.4%) of the patients had positive serum sIgE lev-
els, ranging from 0.35 kU/L to 189 kU/L. The most prev-
alent sensitizing aeroallergen in this cohort was
mugwort (60.8%), followed by Dermatophagoides (27.5%)
and fungal allergens (5.9%). Combined with medical his-
tory, nasal symptoms, and the endoscopic examination,
39 patients were diagnosed to have allergic rhinitis.
These findings are in accordance with the findings of
Lou et al.,'® who demonstrated that mugwort and Der f
were the most prevalent sensitizing aeroallergens for AR
throughout China. In accordance with the findings of
other studies,’®* the present study also demonstrated
that 25% of the allergic rhinitis patients had comorbid
asthma.

Several studies have shown that sIgE can be
detected in the nasal mucosa and nasal secretions.®?®
In the present study, we investigated sIgE in nasal
secretions collected from all 51 patients and demon-
strated that 43 patients, including all 40 AR patients,
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had positive local nasal sIgE, the levels of which ranged
from 0.35 kU/L to 17.5 kU/L (the total concentration of
local nasal sIgE in undiluted secretions ranged from 0.5
kU/L to 26.2 kU/L). In accordance with the findings for
serum sIgE, the most prevalent sensitizing aeroallergen
detected according to nasal sIgE was also mugwort
(62.7%), followed by Dermatophagoides (23.5%) and fun-
gal allergens (5.9%). It is possible that this distribution
spectrum for nasal sIgE was slightly different from that
of the serum sIgE because about 50% of allergic rhinitis
patients had serum IgE levels that were within the nor-
mal range.’ In the present study, the nasal secretion
was diluted with 0.9% sodium chloride solution for

(a) 209
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Local mugwort sIgE
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Fig. 2. (a) The correlation between local nasal mugwort slgE and
serum mugwort sIgE. (b) The correlation between local nasal mug-
wort sIgE and VAS scores. (c) The correlation between serum
mugwort sIgE and VAS score.

specific immunoglobulin = slgE; VAS = visual analogue scale.
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analysis for sIgE. In this regard, the observation that 43
(84.3%) patients could be detected with local nasal sIgE
levels of at least 0.35 kU/L suggests that local nasal
sIgE may be a more sensitive indicator than serum sIgEk
in the diagnosis of allergic rhinitis. Indeed, in the pre-
sent study we found three patients with detectable local
nasal sIgE but not serum sIgE who were classified as
local allergic rhinitis (LAR) patients. Although the prev-
alence of LAR in the general population is not currently
known, several studies have demonstrated the incidence
of this comparatively new LAR phenotype.'® LAR is
defined by the occurrence of symptoms of allergic rhini-
tis based on the presence of allergen-specific IgE in the
nasal mucosa but with negative results to common
allergy testing.!® In this regard, local production of sIgE
in the nasal mucosa has actually been used as one of the
diagnostic criteria for LAR in some previous studies.®'?
Moreover, in addition to being a sensitive indicator for
allergic rhinitis, measurement of local nasal sIgE has an
advantage over serum sIgE because the collection of
nasal secretions is noninvasive, unlike the collection of
the peripheral blood for serum sIgE examination. Simi-
larly, local nasal sIgE measurement has an advantage
over the skin prick test (SPT). In particular, despite SPT
being the preferred technique for diagnosis of AR, and
because it is relatively nontraumatic, cheap, and repro-
ducible, this technique is prone to producing conflicting
results between clinical symptoms and serum-sIgE. In
this respect, although nasal allergen provocation tests
(NAPT) can be used to reveal the existence of IgE-
mediated nasal inflammation, and most studies investi-
gating LAR were based on the development of symptoms
following NAPT,' to date there is no consensus on the
specific criteria or method for performing NAPT. Fur-
thermore, the technique is time-consuming, sophisti-
cated to perform, and is not widely accepted as a
recognized a routine diagnostic test for AR in clinical
practice.

In the present study, the prevalence of mugwort
was significantly higher than the prevalence of Der f,
most likely because the study was conducted in August,
the autumn season in Beijing during which the most
prevalent aeroallergen in northern China is mugwort.!®
Although the house dust mite allergen demonstrated
high prevalence in the present study, this aeroallergen
has the highest sensitization in southern China. Thus,
because mugwort was the most prevalent aeroallergen
in the present cohort, we selected out only the 40
mugwort-sensitized allergic rhinitis patients to perform
any correlation analyses and demonstrated that the local
nasal mugwort sIgE level was positively correlated with
serum mugwort sIgE level, and both local nasal mug-
wort sIgE and serum mugwort sIgE levels were posi-
tively correlated with VAS scores.

The present study demonstrated that, despite hav-
ing appropriate nasal symptoms indicative of rhinitis,
many patients in this cohort had negative results of
both serum sIgE and local nasal sIgE. According to
Papadopoulos et al.,! these patients could be diagnosed
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as idiopathic rhinitis patients. However, four of these
patients were found to have asthma; and a total eosino-
phil count in the nasal smear of these patients indicated
an eosinophil count>25% of the cell count total (data
not shown). These patients meet the diagnosis criterion
of NARES 22!

CONCLUSION

The findings of the present study suggest that mea-
surement of sIgE levels in nasal secretion, instead of in
the serum, is an effective noninvasive indicator for a
diagnosis allergic rhinitis. However, these findings are
somewhat limited by the relatively small numbers of
patients investigated, and therefore need to be confirmed
in a much larger cohort in a multicenter study and in
multi-ethnic patients.
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