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Diagnostic markers of local allergic rhinitis
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ABSTRACT

Local allergic rhinitis is a new atopic disease recognized in modern allergy and rhinology. Its clinical symptoms
are currently well described and compared with conventional allergic rhinitis, however, diagnostic and therapeutic
protocols, including antigen-specific immunotherapy (ASIT), should be specified.

Therefore, local allergic rhinitis often remains underdiagnosed and by mistake is referred to non-allergic rhinitis.
Yet, the pathogenesis and mechanisms of allergen tolerance breakdown in this endotype of allergic rhinitis remain
understudied. Researchers continue to study the network of tolerogenic cells and biomolecules, such as regulatory
T cells, tolerogenic dendritic cells, interleukin (IL)-10, IL-35, transforming growth factor-p (TGF-f), vegetative
innervation of the nose, and neurotransmitters.

The review focuses on diagnostic markers of local allergic rhinitis.

Key words: local allergic rhinitis, nasal endoscopy, nasal allergen provocation test, nasal specific IgE, basophil
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PE3IOME

JlokanpHBIN amIepru4ecKuil pUHHUT SBISETCS HOBOH aTOMW4ecKoi OOJIE3HBbIO B COBPEMEHHOM ajUIeProJOTHH U
puHonoruy. Ero KIMHWYECKHe CHMITOMBI B HACTOSINEE BPEMs XOPOILIO OMHCAHBI C MPOBEACHUEM CPAaBHEHHS C
KIIACCHYECKHM aJIEPTHIECKUM PUHUTOM, HO JHArHOCTHYECKHE U TEPANEBTHUECKUE IPOTOKOIIBI, BKITIOYAs ajliep-
TeH-CHeNU(PHUIECKYI0 UMMYHOTEPAITHIO, €IIe YTOUHSIOTCS.

Takum 00pa3oM, JIOKaIbHBIA aTJIePrHYeCKHi PUHUT OCTASTCsl HEIOCTAaTOYHO IHACHOCTHPOBAHHOW MaTOJOTrHel
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U 10 OIIMOKE Y4acTO OTHOCHTCS K IPYIIE HEAIEPrHIeCKHX puHUTOB. OJHAKO MATOreHe3 U OCOOCHHO MEXaHHU3-
MBI CPBIBA AJUICPICHHOM TOIEPAHTHOCTHU IIPH 3TOM SHIAOTHIIE AJUICPIHUECKOT0 PUHUTA OCTAIOTCS HEM3YICHHBIMH.
IpogomKaroTCsl HCCIACAOBAHMS CETH MPOTONCPOrSHHBIX KIETOK M MOJEKYJI, BKJIIOUYast T-perysaTOpHbIe KICTKH,
MPOTOJIEPOreHHbIC ACHAPUTHBIC KiIeTKH, nHTepaelikun (IL)-10, IL-35, tpanchopmupytoumii pakrop pocra f3, Be-
TeTaTHBHYIO HHHEPBALUIO HOCA U HEHPOTPAHCMUTTEPHI.

]_ICJ'H) HACTOAIIETO 0630})8 C(bOKyCI/IpOBaHa Ha JUarHOCTUYCCKUX MapKepax JIOKAJIbHOTO aJUIEPIrUICCKOro puHuTa.

KinroueBble c10Ba: JTOKAJIbHBIA aJUIEPrHYeCKUi pUHUT, BUACOPUHOCKOMHS, HAa3aIbHbIH MPOBOKAIIMOHHBIN TECT,
crierduueckre Ha3a bHbIe UMMYHOTJIOOYIMHBI, TECT aKTHBAUK 6a30(nIIoB.

KonpaukTt uHTEpecoB. ABTOPHI JEKIAPUPYIOT OTCYTCTBUE SIBHBIX U MOTEHIMAIBHBIX KOH(INKTOB HHTEPECOB,
CBSI3aHHBIX C MyOIUKaIKeil HACTOSIIEH CTaThH.

HcrouHnk puHaHcHpoBaHus. ABTOPHI 3a4BIIAIOT 00 OTCYTCTBHH (PUHAHCHPOBAHHUSL.

Jas untupoBanus: Kimmmos A.B., Knmumos B.B., Kosans C.A., Ceupunosa B.C., Komkaposa H.C. JlnarHoctu-
YecKHe MapKepbl JIOKATBHOTO AJIEPTHYECKOT0 PHHUTA. Broanemens cubupckoi meouyunst. 2021; 20 (3): 161-167.
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INTRODUCTION

Since D.G. Powe et al. [1] described “entopy” as
a “local allergy paradigm”, local atopic disorders in
the unified airway have become an interesting and
hot topic in allergy. To date, local allergic asthma
[2-5], local allergic rhinitis [6—10], dual allergic rhi-
nitis [11, 12], and local allergic conjunctivitis [13]
have been described. Conventional atopic disorders
of the unified airway have been largely studied for
many years and included in global consensus posi-
tion statements on diagnosis and therapy [14-16].
However, diagnostic and proper therapeutic ap-
proaches to local allergic respiratory disorders are
still being developed.

A comparative study of conventional allergic rhi-
nitis (AR) and local allergic rhinitis (LAR) has been
carried out both from theoretical and clinical view-
points over the last decade [12, 17]. Patients with
LAR have the same clinical symptoms as those with
AR, such as nasal obstruction, sneezing, itching, and
rhinorrhea. The difference is in comorbid conditions.
Both endotypes of rhinitis develop in children and
adults, share similar clinical characteristics, and are
associated with sensitization to house dust mites
(HDMs) D. pteronissinus and D. farinae, sometimes
displaying severe persistent clinical presentation, of-
ten with ocular and asthma symptoms [8, 18, 19].

From a theoretical viewpoint, the pathogen-
esis of AR and LAR shares almost all features of
allergic inflammation in the nose but differs in
the mechanisms and level of allergen tolerance

breakdown. It is worth noting that the number of
people with a family history of atopic diseases
with simultaneous clinical allergic manifestations
does not coincide with the number of persons
with a family history of atopic diseases but with-
out clinical symptoms (i.e. practically healthy
people) due to the phenomenon of allergen toler-
ance [20-23]. Practically healthy, though sensi-
tized, persons always prevail over patients with
AR and LAR.

At the systemic level, maintenance of allergen
tolerance seems to be associated with a network of
tolerogenic cells and biomolecules, such as regu-
latory T cells, tolerogenic dendritic cells, interleu-
kin (IL)-10, IL-35, transforming growth factorf
(TGFB), etc. [20, 24]. At the local (nasal) level,
allergen tolerance appears to depend on peculiarities
of innervation of the nose and an appropriate set of
neurotransmitters [25-27]. Local concentrations of
pathogen-associated molecular patterns (PAMPs),
generated from the microbiota, and allergen-as-
sociated molecular patterns (AAMPs) [28] can also
matter.

In contrast to the skin and gastrointestinal tract,
innervation of the unified airway is characterized by
a distinctive feature. The unified airway is innervat-
ed by the somatic nervous system and the autonomic
nervous system (ANS), the latter mediating symp-
toms of allergic inflammation.

The ANS consists of both parasympathetic neu-
rons, whose cell bodies reside in the brainstem and
act via the vagus nerve and sympathetic neurons,
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whose cell bodies reside in the paravertebral ganglia.
Conversely, the gastrointestinal tract has its own
autonomic nervous system called the enteric nervous
system that consists of intrinsic primary afferent neu-
rons, interneurons, and myenteric and submucosal
plexuses [25]. This system appears to support aller-
gen tolerance in the gastrointestinal tract.

If systemic allergen tolerance is maintained at
the systemic level but a neurotransmitter imbalance
takes place in the nose, the ANS may be responsible
for the autonomous allergen tolerance breakdown
that results in LAR [27].

DIAGNOSTIC MARKERS OF LOCAL
ALLERGIC RHINITIS

Initially, any suspected allergic rhinitis patient
should be examined according to the consensus
statement on rhinology / allergy [14]. This algorithm
includes history taking, clinical examination, nasal
endoscopy (video rhinoscopy), rhinomanometry and
acoustic rhinometry, spiral computed tomography
(CT) of the paranasal sinuses, nasal cytology or his-
tology, allergic skin tests, and serum total IgE level.

An initial routine ENT examination of patients
with unverified allergic rhinitis mainly includes vid-
eo rhinoscopy and CT. Endoscopy does not allow to
detect the difference between AR and LAR. Com-
monly, swelling and cyanosis of the nasal musoca
and nasal obstruction (Figure) are revealed, and in
some patients, septal deviation, rhinosinusitis, and
polyps are detected. CT specifies the anatomical fea-
tures and inflammatory comorbidities, such as nasal
crest, rhinosinusitis, polyps, turbinate hypertrophy,
central compartment atopic disease, etc. [29, 30].

Figure. Endoscopic imaging in local allergic rhinitis. Edema
(1) and cyanosis (2) of the mucosa in the inferior nasal turbinate

Allergic skin tests have been used in clinical al-
lergy for about 150 years. There are skin prick tests
[31] and intradermal tests. According to several pro-
spective studies and systematic reviews, skin prick
tests demonstrated to be a safe method of allergy
testing. Besides, skin prick tests can be performed
in any age group [14]. Given the limited penetration
depth, skin prick tests are safe with very infrequent
reports of anaphylaxis and no reported fatalities [32].

Intradermal testing is rarely used as a primary
testing modality, and it is often a secondary me-
thod in vivo following skin prick tests. Interesting-
ly, intradermal tests appear to be more sensitive and
specific, when indoor allergens, such as HDMs, are
being tested. However, it is unclear what such higher
sensitivity depends on [14].

Performance and reliability of serum total IgE
measurement depend on several factors, including
the choice of reagents and the quality of equipment.
Some authors demonstrated insufficient accuracy of
this marker for allergen diagnosis, regardless of the
concentration [32-34].

According to the ongoing scientific discussion
[35], new techniques of IgE detection, such as new
component-resolved diagnosis methods for specific
IgE detection, cannot replace skin prick tests [36].
IgE is the only cytophilic antibody among other im-
munoglobulin isotypes. High-affinity FceRI is ex-
pressed on basophils and mast cells and binds to the
IgE — allergen complex triggering atopic inflamma-
tion [37].

DIAGNOSTIC MARKERS CONFIRMING
LOCAL ALLERGIC RHINITIS

Confirmation of LAR identification is based on
the following algorithm [17, 38]:

1) absence of systemic atopic disorders, such as
food, insect allergy or atopic dermatitis;

2) negative skin prick tests;

3) absence of the clevated level of serum
total IgE;

4) evidence of IgE sensitization at the local
level.

A lack of systemic atopic diseases, elevated se-
rum total IgE, and negative skin prick tests confirm
maintenance of allergen tolerance at the systemic
level in these patients. However, local atopic dis-
orders in the unified airway, including LAR, may
be manifested in some of the patients. Hence, the
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evidence of IgE presence in the nose is essential for
proper diagnosing and eliminating diagnostic errors.

There are three methods of nasal specific IgE de-
tection:

(a) nasal allergen provocation test (NAPT), or al-
lergen challenge test [14, 19, 39—41], using the Visu-
al Analogue Scale (VAS) (a, i) or rhinomanometry;

(b) nasal specific IgE determination [14; 42—44]
in the nasal secretion (b, 1) or nasal tissue obtained
by nasal mucosal brush biopsy (MBB) (b, ii);

(c) basophil activation test (BAT) [12, 14, 45, 46].

These methods are characterized by different
specificity and sensitivity (Table).

Table

Specificity and sensitivity of HDM-specific IgE detection
in local allergic rhinitis

Specificity, | Sensitivity,

Tests % %
(a, 1) nasal provocation test (NAPT)
according to VAS; 906 [19] 73.4[19]
(a, i) qasal proyocatlon test (NAPT) 100 [41] 83.7[41]
according to rhinomanometry
(b,1) nasal specific IgE
detection in the nasal secretion; >90[17] | 22-40[17]
(b, ii) nasal specific IgE detection 3
using MBB 100 [47]
(c) basophil activation test (BAT) 93 [46] 50 [46]

The allergen for NAPT may be administered by
some devices, including syringes, nasal sprays, nose
droppers, micropipettes, etc. The result of NAPT
can be evaluated 20 min after allergen application
by several methods, such as VAS, rhinomanometry,
acoustic rhinometry, inflammatory markers in the
nasal secretion, and nasal NO concentration. NAPT
is conducted separately for HDM allergens D. ptero-
nyssinus and D. farinae at a dose of 5,000 standard-
ized biological units (SBU) / ml for each allergen,
with 0.2 ml administered via a calibration device in
both nostrils at room temperature [40].

VAS allows to assess changes in the nasal symp-
toms, such as rhinorrhea, itching, sneezing, and na-
sal obstruction, and carry out differential diagnosis
of LAR and non-allergic rhinitis [19]. Currently,
special VAS-incorporating applications have been
developed for smartphones to assess the disease con-
trol with high efficiency [39, 48].

Rhinomanometric interpretation of NAPT results
is based on analyzing nasal airway resistance mea-
sured in the right and left nasal passage separately
during normal breathing [40]. Due to high specificity

and sensitivity (Table), NAPT is recognized as the
gold standard for the diagnosis of LAR [9, 12].

Evidence of the presence of nasal specific IgE
in the nasal secretion is essential for LAR diagno-
sis but is difficult to obtain [14]. Using the immuno-
CAP technique [42], the concentration of IgE > 0.35
kU /1 1is considered positive [42]. Nasal secretions
are collected via absorptive filter paper applied to
the inferior nasal turbinates for 5 minutes [49], and
HDM-specific IgE is then assayed using the immu-
noCAP technique. Different methods have been de-
scribed for the most effective identification of nasal
specific IgE, including nasal lavage, mucosal biopsy,
and MBB [14, 43, 47]. However, in clinical practice,
non-invasive methods are preferable [12]. Therefore,
nasal allergen-specific IgE has high specificity and
medium sensitivity for the diagnosis of LAR.

BAT is a flow cytometry-based assay performed
on the peripheral blood, where the expression of ac-
tivation markers like CD63 is measured following
stimulation with HDM or other allergens [12]. BAT
may be a useful additional diagnostic method when
LAR is doubtful, when the allergen responsible for
clinical symptoms is unknown, and it is necessary
to assess the response to ASIT [14, 45]. As seen in
Table, BAT has high specificity and medium sensi-
tivity.

From a clinical viewpoint, eosinophil cationic
protein, tryptase, cytokines, and chemokines are ad-
ditional, specifying markers for both LAR and AR
[7, 50]. According to the peculiarities of allergen tol-
erance breakdown, psychosomatic markers are more
typical of LAR than of AR. For this reason, the ques-
tionnaire proposed by R.L. Spitzer et al. [51] can be
a useful tool for the differential diagnosis of these
endotypes of allergic rhinitis.

CONCLUSION

LAR and AR share similar clinical and endo-
scopic symptoms. However, the diagnosis of LAR
is based on NAPT, the detection of nasal specific
IgE, or a positive BAT in the absence of systemic
IgE sensitization [14]. NAPT is the gold standard
for LAR identification, as it displays optimal speci-
ficity and sensitivity [9]. Unfortunately, LAR often
remains underdiagnosed and by mistake is referred
to non-allergic rhinitis.

Currently, only protocol-based pharmacologi-
cal treatment is available for LAR [40]. However,
some investigations show encouraging results with
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the use of ASIT in LAR [52]. On the whole, LAR
remains an understudied disorder in modern aller-
gy and rhinology requiring further research [7, 12,
14,17, 19].
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