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ABSTRACT
ASSOCIATION OF POLYSENSITISATION WITH SEVERITY AMONG ADULTS

WITH ALLERGIC RHINITIS

BACKGROUND:

Allergic rhinitis is a common otorhinolaryngological condition and is characterized by
at least one or more of the following clinical symptoms based on the ‘ARIA’ (Allergic
Rhinitis and its Impact on Asthma) classification: watery nasal discharge, sneezing,
intermittent nasal obstruction, epiphora and itching. The ‘ARIA’ classification subdivides
allergic rhinitis into ‘intermittent’ and ‘persistent’ and on the basis of severity of illness and

itsimpact on daily activitiesinto ‘mild’ and ‘moderate/severe’.

Currently, the percutaneous skin prick test or skin allergy test is considered the gold
standard for the diagnosis of allergic rhinitis. Skin allergy test determines if a patient’s
symptoms are caused by immediate hypersensitivity to allergens. Each allergen tested
induces specific IgE that binds to mast cells. Mast cells on degranulation cause the localized
skin response in a positive skin test. Polysensitivity indicates a positive response to 3 or more

alergens tested.

OBJECTIVE:

The aim of this retrospective study is to determine if there is any correlation between the
severity of alergic rhinitis (as determined by standard ARIA criteria) and polysensitisation
(as determined by the result of skin allergy testing) among adult patients diagnosed with

alergic rhinitis who were evaluated at our Rhinology clinic.



MATERIALSAND METHODS:

Hospital records of all patients of age 18 and older, with a clinical diagnosis of allergic
rhinitis were included in the study sample. Grading of severity of allergic rhinitis was done in
accordance with the ARIA criteria. Other information regarding demography, exacerbating factors
for allergic rhinitis, food allergy, family history of allergy and history of specific allergies was aso
be collected. The reactivity to each allergen that was part of the ‘common allergen panel’ and
additional allergens tested as per patient requests will be tabulated in an excel spreadsheet. A
diameter of more 3mm or more was considered a ‘positive’ response for each allergen tested. The
data collected was used to correlate the number of patients that are polysensitive (i.e those that test

positive for 2 or more allergens) and the severity of their illness.

RESULTS:

A total of 320 patients were recruited to the study. The majority (223 patients,69.6%)
of those with allergic rhinitis were less than 35 years of age. There were 200 (62.5%) males
and 120 (37.5%) females. A total of 190 of the 320 patients (59.4%) resided in an urban
locality while 130 (40.6%) resided in arura area. A little over % of patients (76.8%; 246
patients) complained of nasal block, 83.4% of rhinorrhoea and 274(85.6%) of sneezing. A
positive family history was reported by only 25.3% of patients with allergic rhinitis. The
maximum triggers for allergy occurred indoors at home or at work in 65.7%. The vast
majority (89%) of patients were symptomatic at the beginning of the day. All patients
reported seasonal exacerbation of allergic symptoms with varying intensities, with maximum
(39.4%) in winter/rainy season. Household chemicals as their trigger for alergic rhinitisin

49%. The most common inhaled allergens for which patients tested positive were dust mites,



D.pteronyssinus and D.farinae. House dust (29.4%) and cockroach (23.8%) were the next
most common allergens, indicating a greater preponderance of indoor allergen triggers. The
commonest food allergen was lemon (35.3%). Bronchial asthma and allergic dermatitis were
seen in 46 (14.4%) and 49 (15.3%) of the 320 patients respectively. A combination of both

bronchial asthma and dermatitis was seen in 7 individuals.

A total of 182 patients (56.9%) had intermittent symptoms and 138 (43.1%) of them
had persistent symptoms. Mild disease was reported in 152 patients (47.5%) whilel68
patients, 52.5%) had moderate-severe disease. In this cohort, more patients (188 patients,
58.8%) were polysensitive than monosensitive (132 patients, 41.2%). A comparison of
patients with monosensitisation with those with polysensitisation in terms of 6 clinica
parameters revealed that the presence of nasal block, seasonal exacerbation and greater
severity of disease was more frequently observed in polysensitive individuals on univariate
analysis. Multivariate analysis of risk factors, however, showed that only nasal block
(p=0.04) and moderate-severe allergic rhinitis (p=0.000) were associated with
polysensitisation. Thus, a patient with nasal block was 1.8 times more likely to be
polysensitive than monosensitive. Similarly, a patient with moderate/severe alergic rhinitis
was 3.7 times more likely to be polysensitive than monosensitive.

CONCLUSIONS

Allergic rhinitisis acommon problem in India affecting young adults and is chiefly
associated with indoor allergens. Polysensitisation is associated with increased severity of the

disease. These findings have important implicationsin clinical practice.

Keywords: allergic rhinitis, sensitization, ARIA, skin allergy test, polysensitivity
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INTRODUCTION

Allergic rhinitis is an Immunoglobulin E (IgE)-mediated inflammation of the nasal
mucosa following exposure to an alergen. It is a common otorhinolaryngological condition
and is characterized by at least one or more of the following clinical symptoms such as
watery nasal discharge, sneezing, intermittent nasal obstruction, epiphora and itching. The
prevalence of the disease in India is reportedly 11% among adults and despite the gradually
increasing incidence over the last few years, data regarding health seeking behaviour in
alergic rhinitis patients is limited. Allergic rhinitis is a growing challenge because of the
economic burden, impact on quality of life and presence of other comorbid conditions like

alergic dermatitis and bronchia asthma.

Clinical assessment of allergic rhinitisis required to categorise the disease into mild or
severe and intermittent or persistent types. The diagnosis of alergic rhinitis is based on both
clinical features as well as a positive skin allergy test. Skin alergy test is considered the gold
standard for the diagnosis of allergic rhinitis. This test enables the clinician to determine the
exact allergens that the patient is hypersensitive to. When a standard set of allergens are
administered, some patients are sensitive to a number of allergens and this condition is
referred to as polysensitivity. Other patients who are administered the same set of alergens
are occasionally found to be sensitive to only a single alergen. This is refrred to as
monosensitivity. The relationship between mono/polysensitivity and the severity of allergic
rhinitis has not been extensively studied. While it may appear reasonable to assume that
patients with monosensitivity or paucisensitivity have less severe disease, in practice a wide

variation in clinical presentation is seen. The present research is aimed at determining the
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distribution of sensitivity to common allergens among Indian patients with different types of
alergic rhinitis. We also am to study the association between polysensitivity and severity of

alergic rhinitis in the same cohort.
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REVIEW OF LITERATURE

Allergic rhinitis is an immunoglobulin E (IgE)-mediated inflammation of the nasal
mucosa following exposure to an alergen(1). Symptoms typically commence with exposure
to nasa alergens such as pollens, molds, animal dander, and dust mites(2).This common
otorhinolaryngological condition is characterized by at least one or more of the following
clinical symptoms based on the ‘ARIA’ (Allergic Rhinitis and its Impact on Asthma)
classification: watery nasal discharge, sneezing, intermittent nasal obstruction, epiphora and
itching(3). Severity of these symptoms and presence of subsequent comorbid illnesses
associated with allergic rhinitis like alergic dermatitis and bronchial asthma can vary from

individual to individual.

DEVELOPMENT OF THE ARIA GUIDELINES
History

Prior to 1999, alergic rhinitis was classified as being either perennial, seasonal or
occupational. However, the overlap between the two categories made use of this
classification difficult, particularly in patients with perennia allergic rhinitis which was aso
seasonal. Several deliberations on the problems of the existing classification ensued and the
World Health Organisation (WHO) conducted a workshop on “Allergic Rhinitis and its
Impact on Asthma” (ARIA) by experts at Geneva in 1999. Guidelines formulated at this
convention regarding classification, diagnosis and treatment were published in 2001 and
these were known as the ARIA guidelines which are now accepted worldwide. Updates were

made and subsequently published in the following years in 4 phases(4).

PRESENT ARIA CLASSIFICATION (Table 1)
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A new classification of alergic rhinitis on the basis of duration and severity of
symptoms was described in the ARIA (Allergic Rhinitis and Its Impact on Asthma) update in
2001. Bousguet et a subdivided alergic rhinitis into ‘intermittent’ and ‘persistent’ along
with a grading of its severity and impact on quality of life into mild and moderate/severe(5).

According to this classification,

1. “Intermittent” means that the symptoms are present:
* Lessthan 4 days a week,

* Or for less than 4 weeks.

2. “Persistent” means that the symptoms are present:
» More than 4 days a week,

« And for more than 4 weeks.

3. “Mild” means that none of the following items are present:
« Seep disturbance,
« Impairment of daily activities, leisure and/or sport,
* Impairment of school or work,

« Troublesome symptoms.

4. “Moderate-severe” means that one or more of the following items are present:
 Sleep disturbance,
* Impairment of daily activities, leisure and/or sport,
* Impairment of school or work,

* Troublesome symptoms.

Tablel

14



Classification based on severity also made it easier to propose a stepwise approach to
management of allergic rhinitis. The earlier subdivisions of alergic rhinitis were based on
time of exposure to allergen and cause of allergy, viz., seasonal, perennial and occupational.
Outdoor allergens such as pollen or mold trigger the seasonal variant of allergic rhinitis
whereas indoor allergens are associated with perennial allergic rhinitis. Several studies
reported that this classification was redundant and that its use was not practical in al
circumstances as 80% of the cases of alergic rhinitis reportedly were of mixed type and
hence the ‘seasonal’ and ‘perennial’ definitions were ineffective(6). The International
Consensus statement on Allergy and Rhinology: Allergic Rhinitis (ICAR:AR) is an
evidence- based document produced by an international team of experts in 2018 to update
rhinologists on the currents concepts regarding classification, diagnosis, evaluation and

treatment of allergic rhinitis(7).

UPDATESIN GUIDELINES
Phase 1. In the 2008 data, attention was given to the association between rhinitis and

asthma, its prevention and treatment (1).

Phase 2: In 2010 using the Grading of Recommendation, Assessment, Development and
Evaluation (GRADE) approach, an advanced evidence-based evaluation and
recommendation methodology for guidelines, this was revised. Recommendations
were described for prevention and specific management of allergic diseases along
with their sociated risks and benefits. Clinicians were encouraged to use these

guidelines in routine practice(8).

Phase 3: The focus was on emerging technologies that could be used by individuals in the

management of allergic rhinitis and asthma(9).
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Phase 4: This phase in 2019 intended to increase self-medication and decision making in
rhinitis and asthma multimorbidity, along with a attempt a decreasing global

inequalities in health care(10).
PREVALENCE OF ALLERGIC RHINITIS

Allergic rhinitis, despite being a globally prevalent disease, remains under -treated and
under reported even when its manifestations are severe and persistent(11). Allergic rhinitisis
reported to have a global prevalence of 10% to 40% and these figures continue to ascend

with urbanization, changesin lifestyle and exposure to environmental pollutants(12).

The prevalence of the disease in India is reportedly 11% among adults(4). Very few
studies have evaluated the prevalence of allergic rhinitis among both Indian adults and
children. Inadequate data and poor documentation on allergic rhinitis from around the world
led to generation of the ‘International Study of Asthma and Allergies in Children’(ISAAC),
that studied extensively globa prevalence of asthma, rhino-conjunctivitis, and alergic
eczema in children(13). Aims of the study also included assessment of the upcoming trends
in prevalence, disease severity and factors affecting these allergic diseases(14). This analysis
took place in 3 distinct phases. The ISAAC study stated that, in terms of the prevalence of
rhino-conjunctivitis, India ranked 75" among 97 countries in the 13-14 year age group and
539 among 61 countries in the 6-7 year age groups, respectively(15). Systematic
international comparison of the prevalence of asthma and other allergic disorders has helped
to understand the worldwide prevalence figures better. One of the most conclusive studies
done in India to assess prevalence and associated features of allergic rhinitis is ‘“ISAAC

phase 3°. The symptoms of allergic rhinitis and its associated features were evaluated using a
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validated ISAAC guestionnaire. Analysis and comparison of several centers across Indiawas
possible. It showed marked differences probably owing to regional variations in climate,

flora, soil, air pollution levels, lifestyle, diet and genetic variability(16).
PATHOPHY SIOLOGY OF ALLERGIC RHINITIS (Fig.1)

Allergic rhinitis is an IgE mediated typel hypersensitivity reaction to small amounts
of aeroallergens and comprises of initia sensitization followed by early and late phase
responses. The manifestations include characteristic symptoms such as sneezing,
rhinorrhoea, itching and nasal congestion. The cellular responses ,that occur as part of the
late phase, trigger systemic inflammation and are noted to cause the comorbid conditions

associated with allergic rhinitis(5,17).

MAST CILL DEGRANUVLATON

I

EARLY PHASE LATE PHASE

RESPONSE RESPONSE

Fig.1 BASIC PATHOPHYSIOLOGY OF ALLERGIC RHINITIS
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Sensitization (Fig.2)

When alergens are exposed to nasal mucosa, antigen presenting cells such as
dendritic cells receive, internalize and process the allergen. Smultaneously, the mucosal
epithelial cells secrete a number of inflammatory mediators like chemokines, cytokines,
eicosanoids, endopeptidases, matrix metalloproteinases and thymic stromal lymphopoietin
which enhance the process of sensitization. The dendritic cells then migrate to the lymphoid
organ and then present these antigen peptides on the maor histocompatibility
complex(MHC) class Il molecule on the cell surface of naive T cells. The MHC class Il and
antigen complex behave as T-cell receptors on naive CD4+ cells and enable these cells to
differentiate to allergen specific Th2 cells (Fig.1). CD28, CD80 and CD86 also provide the
stimulus for conversion of naive T cellsto TH2 cells. This conversion leads to the release of
IL4, IL 5 and IL 13. These cytokines stimulate B Imphocytes to transform into plasma cells

which produce IgE antibody.

Subsequently, IgE stays bound to the FCER1 sites on the surface of mast cells and
basophils, leaving its allergen specific receptor site (Fab)available for future interaction with
alergen. Other cells which have receptors for allergen specific IgE include Langerhans cells
and activated monocytes. This process is called sensitization and successive exposures to
alergens trigger a series of physiological events that lead to manifestation of symptoms of

alergic rhinitis(2,18).
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Fig.2 MECHANISM OF SENSITIZATION

Early phase response (Fig.3)

With re-exposure to the allergen in sensitized individuals, the recognition of the
antigen takes place at the FCERL1 receptors and this triggers degranulation of mast cells,
present in large numbers in the nasal mucosa. Mast cell degranulation rel eases preformed
histamine and other mediators, thereby causing immediate response within few minutes of
exposure. Besides histamine, the other inflammatory mediators generated by mast cells

include prostaglandin D2, thromboxane and sulfidopeptidyl |eukotrienes.

In response to the release of these substances, vascular permeability increases, producing
mucosal edema causing nasal congestion and rhinorrhea, typical of alergic rhinitis. Sensory

nerve endings of trigeminal nerve are stimulated by these substances causing sneezing(2,19).
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L ate phase response (Fig.4)

As evidenced by previoudly published data, mediators derived from T lymphocytes,

IgE induced mast cells and basophils are responsible for the late phase of allergic rhinitis(18—
20). The late phase response occurs approximately 4-6 hours following the early phase
response.
A wide spectrum of substances are released by these cells including leukotrienes, kinins and
histamine which cause the persistent symptoms in the late phase response. The release of
cytokines IL-4 and IL-13 from mast cells is significant in increasing the expression of
vascular cell adhesion molecules (VCAM-1) in the endothelia cells. Thiswill promote influx
of eosinophils, T lymphocytes and basophils into the nasal mucosa(23-25). This influx is
further sustained by other cytokines such as cells RANTES, eotaxin, MCP-4 and Thymus-
and activation Regulated chemokine (TARC), produced by epithelial cells, which function as
chemoattractants for eosinophils, basophils and T lymphocytes(26-28). Recent studies have
shown that mast cells orchestrate the upregulation of these cytokines in the nasal epithelial
cells causing prolongation of the late phase response(29). Inflammation caused by the late
phase response causes persistence of sneezing, rhinorrhoea, nasal congestion and airway
hyper responsiveness(19).

The coexistence of alergic rhinitis and asthma has been reported by several studies
from around the world(30,31). Despite this being a well-established entity, there is a dearth
in literature from India with regard to the same. In a study by Jaggi et al, it was noted that
there was a high prevalence of underlying allergic rhinitis among patients with asthma. These

numbers were particularly high in Southern India(32).
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{within minutes of allergen exposure)
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LATE PHASE RESPONSE
{4-6 hours after allergen exposure)
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Fig.4 LATE PHASE RESPONSE

RISK FACTORS

Severa risk factors for alergic rhinitis have been studied in different parts of the
world to assess their association with the disease. While some of these factors may be non
modifiable, there are others that play a critical role in putting a person at risk for allergic
rhinitis(33). There are a number of individual elements that have been assessed as potential
risk factors of alergic rhinitis. Common risk factors include age, gender, race, education,
geographical location, occupation, smoking and consumption of alcohol. High stress among
adults is reported significant in the occurrence of allergic rhinitis(34). Better education
translates to greater exposure to an indoor working environment, exposing the individual to

several indoor allergens(33). Socioeconomic risk factors contributing to alergic rhinitis
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include family size, socioeconomic status, type of housing and exposure to firewood or gas
for cooking(35).Household exposure to fumes and smoke is inevitable especially in parts of
the country that continue to use firewood for cooking. While cooking fumes have been found
to be a substantia risk factor, passive exposure to smoke and use of mosquito coils or
incense were reportedly insignificant(36). The effects of smoking, both primary and
secondary, are linked to the presence of alergic rhinitis(37). Exposure to traffic fumes has

been shown to be arisk factor for alergic rhinitis(38)

HYGIENE HYPOTHESIS

The ‘hygiene hypothesis’ states that increased contact between adult members of the
family and older children, leads to a protective effect on the development of allergic
rhinitis(39). Conversely, those individuals who are of a higher socioeconomic status may
have reduced exposure to infective agents and are, therefore, more prone to alergic rhinitis.
One of the first published studies on the associations of allergies with family size and birth
order was by Strachan in 1989(40). Allergic diseases were reportedly lower among the
younger children in large families due to possible ‘'unhygienic contact’ with older siblings or

acquired prenatally from a mother infected by contact with her older children(41).

Matheson et a reported that a synergistic exposure of siblings and childhood viral
infections before 2 years of age lowered the overall risk of allergic rhinitis. This combined
exposure was linked to reduced disease manifestations before 7 years of age when compared
to the same after the age of 7 years(42). The hygiene hypothesis is based on the imbalance
between the two types of cells which is said to be the basis of severa diseases. With more

exposure to childhood infections, Thl cell type differentiation predominates while children

23



that lack this exposure have more Th2 cells, further leading to the development of
alergies(43)Contradiction of the hygiene hypothesis and limited understanding of the

relevant immunology provide scope for further research in thisfield(42,44).

DIAGNOSISOF ALLERGIC RHINITIS

The diagnosis of alergic rhinitis is dependent on both clinical and laboratory
assessment. The levels of evidence for diagnosis in available publications is understandably
poor (level D in most studies) because there is an overlap with similar types of rhinitis.
Severa patients tend to to have a combination of different kinds of rhinitis too. Despite
affecting both the young and old, data regarding disease load and risk factors especidly in a
community setting in Indiais limited. In large populations, a major challenge in determining
prevalence is the difficulty in administering laboratory tests. Epidemiological studies which

are community —based tend to rely on clinical features to establish a diagnosis.

HISTORY:

Complete and adequate clinical history is the cornerstone in the diagnosis of any
iliness. Likewise, in a patient with features suggestive of allergic rhinitis, history eliciting al
constituitional symptoms, frequency, severity and response to prior treatment needs to be
documented. Following the patient's account of his or her symptoms, the clinician needs to
enquire further by structured questions(5). Apart from classical symptoms such as watery
nasal discharge, sneezing, intermittent nasal obstruction, epiphora and itching,(3) other
common symptoms to be asked for include loss of smell, snoring, post nasal drip or chronic

cough and features of sinusitis, asthma and conjunctivitis. Broadly speaking, those with
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alergic symptoms are classified into "sneezers and runners' and "blockers'. Hence, it is
aways necessary to ask the patient what his or her main symptom is so that the appropriate
treatment can be begun. Due importance should also be given to assessment of the patient's
guality of life in terms of work or school, leisure activities and quality of sleep. Potential
allergens and exposure at home or work that induce symptoms should be noted. Prior
attempts at allergen avoidance and response to previous treatments need to be documented. A
complete history, clinical examination and limited number of skin tests will enable a
clinician to confirm or exclude most alergic etiologies(5). Current ICAR-AR
recommendations include initiation of therapy based on a thorough history and reserving

laboratory testing if reponse to therapy isinadequate(7).

Validated quality of life (QoL)instruments. The use of validated QoL instruments has been
uniformly shown with level A evidence to be useful in providing a baseline assessment of the
degree and type of alergic rhinitis as well as providing data to compare response to

therapy(45-47).

Examination:

In all patients with allergic symptoms, a nasal examination and anterior rhinoscopy
are warranted. This is followed by a rigid nasal endoscopic examination. However, the

routine performance of nasal endoscopy is not recommended(7).

Specific findingsin alergic rhinitis on rigid nasal endoscopy include:

e Palenasa mucosa

e Bilatera edema and bluish discolouration of inferior turbinates, as well as cobblestone

or mulberry appearance of the inferior turbinates.
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e Micropolyps or edema over the mucosain the region of the middle meatus.
These findings are marked during an allergic exacerbation of symptoms. When there is
absent exposure, nasal mucosa may appear normal. The primary role of rigid nasa
endoscopy in patients with allergic rhinitis is the exclusion of associated conditions like

sinusitis, deviated nasal septum or polyposis.

Diagnostic tests:

The clinical interpretation of allergic rhinitis must be correlated with diagnosis based
on tests. The key determinant in diagnosing allergic diseases isin vivo or in vitro detection of

IgE antibodies. There are guidelines set to standardize allergen extracts used in these tests(5).

Skin tests that elicit immediate hypersensitivity reactions are diagnostic in alergic
conditions. IgE-mediated ‘'wheal and flare' response of the skin is corroboratory evidence for

diagnosis of specific allergen.

Serum total IgE and serum specific IgE are not diagnostic of alergic rhinitis but only

indicates the allergic or non-alergic nature of the patient.

Nasal challenge tests are useful techniques in research. They can be used specifically in the

diagnosis of occupational rhinitis but most often not practical for usein clinical practice.

Routine nasal swabbing reportedly have limited role in diagnosis of alergic rhinitis(5).

Radiology. Routine radiology is not recommended for patients with allergic rhinitis and is
performed only in patients with suspected sinusitis or polyposis. In this study, xray of the
sinuses (Caldwell or Waters’ view) was performed to assess the presence/absence of any

associated sinusitis. Positive sinus radiography was defined as> 1 abnormal finding of plain
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film paranasal sinus (haziness, opacity, air-fluid level and mucosal thickening > 5 mm). The
criteria for diagnosis of CRS were a history of > 2 nasal symptoms and either positive nasal
endoscopy and/or positive sinus radiography.CT scanning of the paranasal sinuses,
osteomeatal complex (OMC) view was performed in those patients with suspected
rhinosinusitis with structural anomalies like concha bullosa, Haller’s cells, paradoxical
middle turbinate etc. as these abnormalities are best seen on CT scanning. Lund Mackay

scoring was done and a score of five or more was strongly predictive of CRS.
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TYPE OF TEST LEVEL OF RECOMMENDATION(5) | INTERPRETATION
EVIDENCE

SPT B Recommended Should be done for all hospital based
patients(5)

Skin intradermal testing C Not recommended If high suspicion for alergy exists in
patient with a negative SPT result(48)

In vitro testing C Not recommended IgE in the serum does not always

Serum total I1gE correlate with severity of disease(5)

In vitro testing C Not recommended Presence or absence of specific serum

Serum allergen specific IgE

IgE does not correlate with severity

of disease

Nasal IgE

Not recommended

Concept of local allergic reaction in
the nose without systemic IgE release

is not supported(49)

Basophil activation test

Not recommended

Can be used to monitor those on
immunomodulator  drugs,  better

understand mechanism of allergy(50)

Nasal cytology

Not recommended

Study of mucosal celular

patterns(51)

Nasal provocation test

Not recommended

Not relevant for daily clinical practice

and diagnosis(52)

Nasal histology

Not recommended

Study morphological changes

associated with disease(51)

Table 2.

Laboratory testsfor assessment of allergic rhinitis
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SKIN ALLERGY TESTING

Skin testing determines if a patient’s Symptoms are caused by immediate hypersensitivity to
alergens. There is level B evidence on its utility in the diagnosis of allergic rhinitis. Each
alergen tested induces specific IgE that binds to mast cells. Mast cells on degranulation

cause the localized skin response in a positive skin test.

The types of skin testing available for use in medical practice include

|.  Percutaneous (prick or puncture)

[1.  Intracutaneous (intradermal) tests.
Skin allergy test, otherwise known as the percutaneous skin prick test is considered the gold
standard for the diagnosis of alergic rhinitis(53-55). This test was first described by Lewis
and Grant in 1924. The test provides evidence that there is allergic hypersensitization.
Contraindications for this test include in patients with urticaria or eczema, particularly in the
areas that SAT may be administered to. Neurological disorders and infectious pathologies

such as leprosy are reported to give fal se negative test results(56).

Skin-prick testing:

a. Pretest requirements including what drugs to avoid: A detailed history is collected on
the alergic manifestations of the patient and severity is determined. Detaills on
underlying skin diseases, history of asthma or anaphylaxis is elicited prior to
administration of SAT. The test is not done if the patient is on any of the drugs that
suppress the skin response(Table 3) and it is advised to stop the following medication

prior to SAT(5).
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DRUG DEGREE OF EFFECT DURATION
ON SAT

Astemizole ++++ 30-60 days
Azelastine oral ++++ 3-10 days
Cetirizine ++++ 3-10 days
Chlorpheniramine ++ 1-3 days

Clemastine +++ 1-10 days
Ebastine ++++ 3-10 days
Fexofenadine ++++ 3-10 days
Hydroxyzine FH++ 1-10 days
Ketotifen ++++ 3-10 days
loratadine ++++ 3-10 days
Mequitazine ++++ 3-10 days
Mizolastine ++++ 3-10 days
Oxatomide ++++ 3-10 days
Terfenadine* ++++ 3-10 days
I mipramines ++++ >10 days

Table 3 Drugsthat suppress skin allergen test response

b. Locations on body where testing may be done idedlly is the volar aspect of the

am(Fig.5), about 2 —3 cm from the wrist and the antecubital fossae or on the

back(54)
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Fig.5 (8)SPT on volar aspect of forearm (b)Lancet used to prick through drop of alergen

extract

c. Positive and negative controls. Negative (saline) and positive (e.g. 9% histamine
hydrochloride solution) controls are required in SPTs to make any interpretation
possible. The purpose of the negative control is to exclude dermographism, which
when present can make interpretation of the test difficult. A positive histamine control
ensures that the subsequent allergen exudates are administered correctly. It aso
excludes a negative skin response due to drugs that have a suppressant effect on SAT
response(56).

d. Procedure: A small drop of allergen extract or control fluid is placed over the forearm
or back of the patient. Following this step, a sharp device such as a hypodermic needle
or lancet (Fig.6) is used to puncture the skin through the drop causing it to just

penetrate into the skin. Skin prick tests should be 2 cm apart(5)
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Fig.6 Disposable lancet
e. Timing of reading response: al tests, including the histamine and negative control test
results are read 15-20 minutes following application.
f. Interpretation of results:
To begin with, the positive and negative controls should be measured. The whea and
erythema have been used to assess the positivity of the skin test. Wheal diameters of 3
mm or greater are considered positive in SPTs. It is considered that small wheals

under 3 mm of diameter are not significant in clinical studies (57).

Dermographism could result in false-positive skin tests. False-negative results could
be due to poor or loss of potency of alergen extracts, SAP response suppressant
medication, improper techniques and other host factors such as diseases altering the

skin response and limited local IgE production.

g. Patient after-care: Following interpretation of the skin response, it is mandatory to

monitor the patients for upto thirty minutes(58).

I ntrader mal testing:

Indication: Intradermal skin test is significant as a second-line tool in cases of suspected

alergiesincluding allergic rhinitis, where a negative skin prick test is obtained(59)
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A minimal dose of the allergen is injected between the epidermal and dermal tissue. The
injectants used in this test are dilutions of the alergen extracts utilized in the skin prick
test(60).The local reaction is assessed at the end of 15 minutes in a manner similar to that of

the skin prick test.

A skin prick test has a much better diagnostic sensitivity and specificity in comparison to
an intradermal skin test , despite multiple factors that influence the accuracy of both tests
such as clinical skill, instrument used to puncture, complexion of skin, local reactivity on the

day of testing, potency and stability of reagents(61).

Adversereaction to skin allergen test:

The skin alergy test is a safe and reliable test for the diagnosis of allergic rhinitis and is
routinely administered to patients with suspected allergic rhinitis. A rare complication for
this test is anaphylaxis. The rate of systemic reactions associated with skin allergy testing is
<0.1% (62). The clinical manifestations of a systemic reaction to skin testing are mostly
respiratory and dermatologic. Therefore, monitoring of patients who have been administered
skin allergen tests is mandatory for upto thirty minutes after the procedure(58). Resuscitation
equipment is available in the Treatment Room of ENT outpatient department which is just
adjacent to the location of the Rhinology |ab where the test is done. Till date, we have had no

patient who developed anaphylaxis after the test.
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ALLERGENSUSED FOR SKIN ALLERGY TEST
Definition: Allergens are those substances that can elicit an IgE response when exposed to

most humans. Extracts of common allergens seen in nature are used for diagnostic tests such

asthe skin allergy test(63).

“Allergen vaccine” is the term used to refer to the biological products such as allergen

extracts administered to patients for diagnosis, prevention and treatment of allergic

diseases(64,65).

Composition of an alergen: Allergen extracts, mostly composed of an active protein fraction,
trigger responses that are allergen specific. They may also contain glycoproteins and
polysaccharides. Non-allergenic components may be mixed with the allergen depending on

its source.

Choice of allergen:

Allergens used for testing are based on specific clinical history, allergen exposure
pattern (seasonal vs perennial), distribution of specific allergens in the patient’s environment,
presence of food allergies, occupation, home environment, presence of pets and
hobbies.Biological response to each allergen extract used in clinical tests should be
consistent(63). This makes it crucial to determine the quality, potency and reliability of

extracts. Hence, standardization is mandatory (65,66).

Sour ces of allergen:

a) Natural allergens
Allergens are usually obtained from natural sources by a process of agueous

extraction. Hence, they need to be as free from impurity as possible to be effective. The
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preservative used (usually glycerin) as well as storage conditions (usually at 2-8 degreesin a

refrigerator) can also affect the efficacy of an allergen.

b) Synthesized or recombinant allergens are highly purified extracts of allergenic
proteins which are manufactured in some countries.

c) Allergoids are highly purified allergen extracts which have high immunogenicity but
limited allergenic activity. They are produced by chemically treating allergens. They
are more often used for desensitization that skin allergen testing.

Types of allergens:

Common types of alergens are broadly categorized into the following (67) :

i. Pollen
ii.  Fungi
lii.  Insects
iv. Mites
v. Food

POLLEN:

The sources of pollen are dried and crushed flower heads. Flowers from different flowering
seasons and sites must be compiled to achieve a broad-gauged primary sample. Samples with
pollen content of 90% or greater and other floral components less than 10% are accepted for

antigen extraction process(67).

FUNGI:
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To begin with, the fungal inoculum should be procured from culture banks like Indian
Agriculture Research Institute, Delhi; Institute of Microbial Technology, Chandigarh and
National Chemical Laboratory, Pune. Molds are cultured under optimum conditions and

resultant surface growth is utilized for antigen extract production(67).

INSECTS:

The source of inhaled allergen is the whole body of the insect, whereas contact allergen with
insect can be caused by any form of insect debris such as feces or secretions. Killed insects

are utilized for the purpose of allergen extraction(67).

MITES:

Commonest indoor alergens in India are Dermatophilosis pteronyssinus and

Dermatophilosis farinae. Extracts are obtained from whole mite culture(67).

FOOD:

Proteins such as pulses are stored in saline buffers. In case of fresh diary products, fruits and
vegetables direct prick to prick transmission of allergen is preferred. But this direct prick to
prick technique is not practical in a clinical setting. Standardization of this method is not
possible as availability of fruits and vegetables vary according to season. Products such as
milk and eggs should be administered at a fixed dilution for comparable results on

SAT(67,68).

ALLERGEN TEST PANELS
Optimized panels have been developed for Europe and Asia but no such standardized panel

Is available in India(69,70). The study by Dey et a from India selected thirty-four

aeroallergens on the basis of their aerial dominance and availability and it reported the
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maximum sensitization to house mite dust (Fig. 7). Further studies are required in this areato

evolve aminimum allergen standardized panel that can be used for diagnostic purposes(71).
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Fig.7 Overall sensitization of allergens tested (71)

STANDARDISATION OF ALLERGEN PANEL
Larsen et a describes in detail the preparation of in-house references(IHR) for each

source of allergen(63). Each manufacturer in Europe develops IHR In Europe, each
laboratory and manufacturer establishes an in-house reference (IHR) preparation for each
source material. The IHR must be thoroughly characterized by in vitro methods as a basis for
equilibration of subsequent batches, and the biological activity of the IHR should be
determined by in vivo methods in humans. The IHR eliminates the need for in vivo methods
in batch-to-batch standardization, which can be performed by comparing new batches to the

IHR using in vitro methods exclusively(63).

In a study done by Hansen et al, standardization of allergens was done according to
guidelines from the Nordic Council of Medicing(68). Extraction and purification of food
allergens were done such that adequate allergen consistency was maintained in each batch.

Every batch was standardized against a laboratory reference in terms of protein content,
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alergen concentration and allergic response. The processed extract is then dissolved in
carbonate buffer medium and its diluent administered in a skin prick test. Histamine
dihydrochloride 10 mg/ml was used as positive control and diluent (50% glycerol, saline and
buffers) as negative control(68).Unlike the Nordic Committee, the American Academy of
Allergy, Asthma and Immunology states that allergen extracts of common food items should
be chosen on the basis of biological standardization(presence of IgE in serum) using skin

prick test(72).

Standardization is necessary to control variation and ensure consistency and
reproducibility for the safety and efficacy of specific alergy disease management. Batch-to-
batch standardization is performed by comparison of new batches to established standards

assessing complexity, major alergen content, and IgE binding(63).

Batch A Batch B
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Fig.8 Standardization of allergen extracts (63)

SENSITISATION ON SKIN ALLERGY TESTS
The European Academy of Allergy and Clinical Immunology’s Immunotherapy Task

Force, defines an alergen as “a protein or glycoprotein capable of binding immunoglobulin
E (IgE)(73). Sensitization is that physiological response of the body to such a protein that it

Is exposed to. This response is confirmed by skin allergy tests or serum specific IgE
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assays(74). Patients who manifest symptoms may be clinically alergic to one or more
alergens. The type of sensitization is of prime significance in understanding and managing

alergic diseases.

According to Migueres et al (74), “polysensitization” implies “more than one sensitization”,
I.e greater than one positive response on skin allergy test. However, a study by de Jong et
a(75) used the term “paucisensitization” to describe 2 to 4 senstizations and
“polysensitization” to describe 5 or more sensitizations. Although this description is very
comprehensive, only few patients will have a positive response to 5 or more allergens on skin
alergy tests. Hence, the two types of sensitization patterns for clinical practice are described
by the broad terms, “monosensitization” and “polysensitization”(74). Polysensitization can

further be classified into cross-reactivity/cross-sensitization and co-sensitization(74).

Definition of terminology used commonly with respect to sensitization patterns:

Monosensitization: Sensitization to a single allergen as confirmed by skin allergen test

or serum IgE assay.

e Polysensitization: Sensitization to two or more allergens as confirmed by skin allergen
test or serum IgE assay.

e Cross-senditization: This is the phenomenon in which IgE antibodies are initially
raised against a particular alergen and subsequently binds to a similar protein in
another allergen.

e Co-sengitization: The simultaneous presence of multiple IgEs arise against structurally

unrelated allergen groups.
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Author/Y ear of study | Prevalence of monosensitization | Prevalence of polysensitization
Bousquet/2010 16.2% t0 19.6% 12.8% to 25.3%
Ciprandi/2011 25.7% 74.3%

Migueres/2014 26.4% 76.3%
Katotomichelakis/2016 | 40.3% 59.7%

Kumar/2021 44.44% 55.5%

Table 4. Prevalence of sensitization among adults and children

According to the European Community Respiratory Health Survey(ECRHS)
conducted among a target populaton of 11,355 , 19.4% were monosensitized and 12.8% to
25.3% were polysensitized and 67.8% were non sensitized(76). Ciprandi et al, who
conducted the POLISMAIL study that studied the characteristics of polysensitised patients,
reported that among adults, 25.7% were monosensitized and 74.3% were polysensitized(77).
Similarly, in a study by Migueres et a, 26.4% were sensitized to one allergen and 76.3%
were polysensitized(74). In India, among 183 patients with alergic rhinitis, 44.44% were
sensitized to single allergen, while 40.40% and 15.15% of patients were sensitized to 2-5

allergens and >5 allergens, respectively(78).

In a study done among children, aged 6 to 17 years, 231 of the 675 children showed
positive sensitization on skin alergy tests. Of these, 40.3% were monosensitized and 59.7%
were polysensitized(79). 87 of the 231 children(37.6%) that were sensitized were
documented to have a positive family history of atopy(79). The study also stated that total
IgE level and alergen sensitization were poorly correlated. Although levels of total IgE were
higher in the polysensitized group when compared with the monosensitized group this was

stated as statistically insignificant(80).
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Table 5. Patterns of sensitization:

Author/Year | Number of | Objective Study conclusion (with respect to
of study patients sensitization and  severity  of
disease) :

Cirillo/2005 | 185 Association  between  Asthma | Significant
Quality of Life Questionnaire and
sensitization, evaluated by skin
prick testing

Ciprandi/2008 | 418 Sensitization patterns, severity of | Not significant
disease and quality of life using
Juniper’s RQLQ questionnaire

Burbach/2009 | 3034 Correlation between sensitization | Significant
and allergic disease

Ciprandi/2011 | 2415 Features of mono- and poly- Significant
sensitized subjects.

Aburuz/2011 | 538 Pattern of skin prick test | Significant
reactivity to various aeroallergens

DeBot/2013 | 784 Sensitization patterns in children | Not significant
and associations, gender and
clinical symptoms of allergic
rhinitis

Fiocchi/2015 | 267 Sensitization patterns in children | Not significant
with common allergic symptoms
without an allergy diagnosis

Kumar/2020 | 183 Association between total serum | Significant

IgE level and skin prick test in
Indian patients with allergic

rhinitis
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Sensitization is determined by the results of skin alergen tests using common
aeroallergen extracts(77,81). Published literature reports contrasting findings on the

significance of polysensitization and allergic rhinitis(82,83).

The POLISMAIL study by Ciprandi et al(82), evaluated patients diagnosed with
alergic rhinitis who also had associated asthma. The diagnosis of allergic rhinitis was made
based on history (categorized based on ARIA guidelines), nasal symptoms and a positive
skin alergy test. Smilarly, asthma in the same patients was classified based on GINA
criteria. Their relation with quality of life was assessed using Juniper’s RQLQ questionnaire.
This study reported that polysensitization was not a prerequisite for asthma as a comorbid
condition and had no association with severity of rhinitis or asthma. Fiocchi et al(84) stated
that polysensitivity did not imply an increased severity of disease. Despite the absence of
alergic rhino-conjunctivitis, family history for allergies could predispose to an early
sensitization in children. These patients could be counselled and monitored with regard to
disease development. De Bot et al(85) concluded that severity of clinical symptoms did not
differ between polysensitized and monosensitized children, but symptoms were significantly

lower in non-sensitized children.

On the contrary, the Global Asthma and Allergy European Network (GAZLEN) study
stated that presence of alergic rhinitis and sensitization patterns observed on skin allergy
tests are clinically significant(83). It was interesting to note that patients acquire sensitization
over time and with subsequent exposure(74,77). Very often, children who are reported to be
monosensitive, become polysensitive later in life and these changes are statistically
significant(86). Similar to the GA2LEN study, a cross sectional study done among a large

number of patients with alergic rhinitis by Ciprandi et a(77), found that severity of disease
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was greater in patients with polysensitivity. The study also stated that sensitivity pattern was
independent of duration of symptoms(77). There are other studies too that report a positive
association between number and nature of allergen status affecting an individual and the

severity of alergic rhinitis(84,87).

Polysensitivity is also reportedly associated with a worse quality of life(88). While the male
to female ratio among monosensitized patients was 1:1, the polysensitized group had a 2:1
ratio of the same(80). The average number of positive antigens according to the skin allergy
test was 5.0+0.5 in the polysensitized group, and the commonest allergen was the house dust
mite, followed by Alternaria and cockroach(80). Treatment decisions for allergic rhinitis

should be made on the basis of adetailed clinical history and skin allergy testing.

Since polysensitization is seen to be associated with asthma and family history
of atopy, accurate interpretation of skin allergy tests is essential irrespective of the disease
manifestation. Through our study, we would aso like to assess the relationship of
sensitization patterns and severity of disease. Knowledge of sensitivity pattern enables us to
optimize treatment for each patient. Information at the conclusion of the study can be used to
formulate concise population specific guidelines for further investigation, disease
modification or need for immunotherapy in monosensitized and polysensitized patients with

alergic rhinitis.
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METHODOLOGY
STUDY DESIGN:

This was a hospital- based, retrospective, cross-sectional observational study that was
conducted at Christian Medical College,Vellore, atertiary care center in South India. The
clinical records of adult patients evaluated at the Rhinology clinic, with aclinical diagnosis
of alergic rhinitis and a positive skin prick test, were accessed to note clinical features and
skin alergy test results.

INCLUSION CRITERIA:

Adults 18 years and older with clinical diagnosis of allergic rhinitis with a positive skin
allergen test.

EXCLUSION CRITERIA:

i. Patientswithout skin allergy testing result
ii.  Patients with a negative skin allergen test result
Calculation of sample size
In order to calculate a sample size with sufficient power to detect a difference between
the polysensitised and monosensitised groups, we performed sample size calculation using

the following formula:

Formuila

H, B=T,, H, F=F

e

F-EF

P : Proportucn in thi fiest group

i Proporbon in the second group
o Segnafacance evel

1-g Foveer
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Two Proportion - Hypothesis Testing - Large Proportion - Equal Allocation

Proportion in group | 0.8 038 0.7
Proportion in group |1 086 07 084
Estimated risk difference -6.00E-02 0.1 -0.14
Power (1- beta) % 80 80 81
Alphaerror (%) 5 5 5
1or2sided 2 2 2
Required sample size for each arm 614 293 145

Based on the Pilot study on 36 patients, the proportion of polysensitivity in the mild disease
and moderate-severe disease group was 12/15 = 80 (95% CI: 51% — 95%) and 18/21=86%
(95% ClI: 63% - 96%) respectively. The sample size calculation was based on the difference
of 14% (mild= 47% and modrate-severe= 84%) having 80% power to detect an estimated
difference between two groups using a two-sided hypothesis test and a critical level of
significance of 5%. A total sample size of around 300 participants (150 in each group) was

required.
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DETAILED DIAGRAMMATIC ALGORITHM OF DATA COLLECTION OF THE STUDY

RETROSPECTIVE STUDY:
ADULTS 18 YEARS AND OLDER
WITH ALLERGIC RHINITISSEEN IN
RHINOLOGY CLINIC

v

SEVERITY OF ALLERGIC RHINITIS
DOCUMENTED ASPER ARIA GUIDELINES

v

SKIN ALLERGY TEST RESULTS ACCESSED:
IDENTIFY ALLERGENS TESTED AND RESULTS
OBTAINED FOR EACH ALLERGEN

v

DATA ON ALLERGIC RHINITISAND SKIN
ALLERGY TEST RESULTS TABULATED

v

DATA ANALYSISAND RESULTS

INSTITUTIONAL REVIEW BOARD APPROVAL:

Approval was obtained from the institutional review board and ethics committee for

the conduct of this study. (IRB N0.13642).
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RESULTS
Demogr aphy

A total of 320 patients were recruited to the study. All patients were confirmed to have

alergic rhinitis based on a positive skin allergy test.

Age distribution
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Fig.9 Agedistribution in cohort
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Category Number of patients Percentage
18-25 years 91 28.4%
26-35 years 132 41.3%
36-45 years 46 14.4%
46-55 years 38 11.9%

>55 years 13 4.0%

Table 8. Number of patientsin each age category
As per the inclusion criteria, all patients aged 18 and above were included in the
study. The mgjority (223 patients,69.6%) of those with allergic rhinitis were less than 35

years of age. Only 13 patients (4.0%) were above 55 years of age. Our data shows that the
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disease manifestation is maximum among the younger population who are between the ages

of 18 and 35 years (69.6%), following which there is sharp fall in prevalence.

Gender distribution

§ Wale
i Female

Fig. 10 Gender distribution in cohort (n=320)

Category Number of patients Number of male patients | Number of female
(n=320) in each category(n=200) | patientsin each

category(n=120)

18-25 years 91(28.4%) 63(69.2%) 28(30.8%)
26-35 years 132(41.3%) 85(64.4%) 47(35.6%)
36-45 years 46(14.4%) 27(58.7%) 19(41.3%)
46-55 years 38(11.9%) 19(50.0%) 19(50.0%)
>55 years 13(4.0%) 6(46.2%) 7(53.8%)

Table 9. Gender distribution in each age category

Of the 320 patients enrolled in the study, there were 200 (62.5%) males and 120
(87.5%) females. The larger number of male patients reflects the greater utilisation of male
patients of medical care for all ENT complaints at our hospital and may not be reflective of a

greater prevalence of allergic rhinitis among male patients in general. Among both male and
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female patients, most patients (41.3%) with allergic symptoms were aged between 26 to 35

years.

Occupation of the patients enrolled in the study
Fig.11 Occupation of patients enrolled in the study

Occupation Number of patients Per centage

Student 81 25.3%

Housewife 76 23.8%

Professional 43 13.4%

Business 41 12.8%

Skilled labour 36 11.3%

Unemployed 23 7.2%

Unskilled [abour 20 6.2%

Table 10. Occupational distribution in the cohort

Analysis of the occupational distribution among the study participants shows that
most patients with symptoms were students (81 patients; 25.3%) or housewives (76 patients,
23.8%) indicating that the allergen triggers that the patients were exposed to were |ocated

indoors. This data also indicated that 13.4% (43 patients) were professionals, 12.8% (41
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patients) were pursuing business and 11.3% (36 patients) were skilled labourers. The disease
was also reported among 23 patients who were unemployed (7.2%) and 20 unskilled

labourers(6.2%).

Area-wise distribution
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Fig.12 Area-wise distribution

Area Number of patients Per centage
West Bengal 122 38.1%
Tamil Nadu 27 8.4%
North Eastern states 3 0.9%
Bangladesh 80 25.0%
Others 88 27.5%

Table 11. Area-wise distribution in the cohort

Most patients with allergic rhinitis enrolled into the study were from West Bengal
(122 patients; 38.1%) and Bangladesh (80 patients, 25%). Only 27 of the 320 patients (8.4%)

belonged to Tamil Nadu. This breakdown reflects the pattern of distribution of patientsin our
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outpatient section and not any geographical increase or decrease in the prevalence of the

disease in specific states.

Urban vs rural

@ Urkan
& Rural

Fig.13 Urban and rural distribution in cohort(n=320)

L ocality Number of patients Per centage
Urban 190 59.4%
Rural 130 40.6%

Table 12. Urban and rural distribution in cohort

A total of 190 of the 320 patients (59.4%) resided in an urban locality while 130
(40.6%) resided in arural area. As most of our patients were from outside Tamil Nadu, this
pattern is consistent with a higher number of urban patients (who are more likely to travel for

healthcare) coming from these areas.
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Symptoms of allergic rhinitis

Patients with allergic rhinitis presented to us with symptoms of nasal obstruction,
watery rhinorrhoea, sneezing , epiphora and itching of eyes. In many patients, one of these

symptoms was the primary symptom, while the others were either present to alesser extent

or not at all.
Patients with nasal block{n=320)
@ Present
o Absent
Fig.14 Patients with nasal block as primary symptom
Patients with nasal block Number of patients Per centage
Present 246 76.8%
Absent 74 23.2%

Table 13. Number of patientswith nasal block as primary symptom

A little over % of patients (76.8%; 246 patients) complained of nasal block as one of
their primary symptoms showing that nasal obstruction is a common problem in patients with

alergic rhinitis.
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Patients with watery rhinorrhea(n=320)

© Presant
O Absent

Fig.15 Patients with watery rhinorrhoea as one of the primary symptoms

Patientswith rhinorrhoea | Number of patients Per centage
Present 267 83.4%
Absent 53 16.6%

Table 14.Number of patientswith watery rhinorrhoea as primary symptom

A total of 267 of the 320 patients (83.4%) complained of watery rhinorrhea as one of

their primary symptoms. Rhinorrhoea was described as being clear, mucoid or watery and

usually accompanied other nasal symptoms.
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Patients with sneezing(n=320)

@ Present
© Absent

Fig.16 Patients with sneezing as one of the primary symptoms

Patients with sneezing Number of patients Per centage
Present 274 85.6%
Absent 46 14.4%

Table 15. Number of patients with sneezing as primary symptom

Among 320 patients, 274(85.6%) complained of sneezing as one of their primary
symptoms. Sneezing was, in fact, the most common primary symptom in this cohort of

patients with intermittent or persistent allergic rhinitis.



Patients with epiphora(n=320)

® Present
O Absent

Fig.17 Patients with epiphora as one of the primary symptoms

Patients with epiphora Number of patients Per centage
Present 219 68.3%
Absent 101 31.7%

Table 16. Number of patientswith epiphora as primary symptom

A total of 219 patients(68.3%) had a history of watering from eyes/epiphora

associated with features of allergic rhinitis. This was usually accompanied by itching of eyes.
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Patients with itching of eyes(n=320)

@ Present
© Absent

Fig.18 Patients with itching of eyes as one of the primary symptoms

Patients with itching of Number of patients Per centage
eyes

Present 217 67.7%
Absent 103 32.3%

Table 17. Number of patientswith itching of eyesas primary symptom

A total of 217 patients(67.7%) complained of itching of eyes associated with exposure

to allergic triggers. This symptom was usually associated with epiphora.
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Family history of Allergic Rhintis
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Fig.19 Family history of allergic rhinitis
Positive family history Number of patients Per centage
Mother 48 60%
Father 21 26.3%
Grandparents 4 5.0%
Siblings 7 8.7%

Table 18. Distribution of patients with positive family history (n=80)

A positive family history was reported by only 25.3% of patients with allergic rhinitis.
In our study, the majority of patients (239 patients; 74.7%) had no family history of alergic
rhinitis. This data was missing for 1 patient. Among those 80 patients with a positive family
history, 48 patients (60%) had a history of allergic rhinitisin the mother and 21(26.3%) had
asimilar history in the father. Less commonly, alergic rhinitis was seen in the grandparents

(4patients; 5%) and siblings (7 patients; 8.7%) respectively.
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Location of maximum allergic symptoms
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Fig.20 Location of maximum allergic symptoms
L ocation Number of patients Per centage
Indoors 209 65.7%
Outdoors 109 34.3%

Table 19. L ocation of maximum aller gic symptoms

Among the 318 patients for whom data was available, 209 patients(65.7%) reported
that maximum onset of symptoms occurred while indoors. This shows that the maximum
triggers for allergy occursindoors at home or at work (13 patients worked indoors). In 109
patients (34.3%), symptoms presented when outdoors, with one patient alone whose work

was chiefly outdoors getting symptoms at work. Data was missing for 2 patients.
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Distribution of diurnal worsening of allergic symptoms
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Fig.21 Diurnal worsening of allergic symptoms

Diurnal variation Number of patients Per centage
Morning 282 89.0%
Afternoon 16 5.0%

Night 19 6.0%

Table 20. Diur nal wor sening of allergic symptoms

We analysed the timing of maximum symptoms during the day in these patients. Of
the 317 patients for whom data was available 89% of patientsi.e 282 patients reported that
‘onset of worst symptoms in a day’ occurred in the mornings. Comparatively fewer patients
had symptoms in the afternoon and night (16 patients; 5% and 19 patients; 6% respectively).
Three patients did not comment on this aspect of their symptoms. The vast majority of
patients appear to be affected when the day begins, rather than later in the course of the day.
This predilection of timing of maximum symptoms appears to be linked to the fact that the
majority of symptoms occur indoors and at home, rather than at work. Even among those 14

patients whose symptoms occurred at work alone, 13 of 14 patients (92.9%) worked indoors.
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Seasonal exacerbation of symptoms

® Summer @ Rainy & Winter & Weather change © Spring

Fig.22 Seasonal exacerbation of symptoms

Seasonal exacer bation Number of patients Per centage
Summer 26 8.1%

Rainy 126 39.4%
Winter 76 23.8%
Weather change 50 15.6%
Spring 42 13.1%

Table 21. Number of patientswith nasal block as primary symptom

All patients reported seasonal exacerbation of allergic symptoms with varying

intensities. 126 patients (39.4%) had symptoms that worsened in the rainy season. Other

patients reported exacerbation of symptoms in winter(76 patients; 23.8%). Some patients

reported that allergic symptoms appeared during change in weather (50 patients; 15.6%). It is

possible that some of these patients either had associated vasomotor rhinopathy or that a

sudden exposure to allergens (eg. adust storm or heavy breeze carrying pollen allergens)

occurred. Overal, winter and rainy season were the chief seasons that provoked allergic
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symptoms. Spring (42 patients; 13.1%) and summer (26 patients; 8.1%) were not associated

with much allergy in this cohort.

Camman riggers for allergic rhinitis
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Fig.23 Common triggersfor alergic rhinitis

Patients were each asked to document their commonest triggers for alergic rhinitis.
The three commonest triggers were household chemicals, chemical repellents and
cotton/wool dust. Of the 319 patients for whom data was available, amost half of them (156
patients; 49%) reported household chemicals as their trigger for alergic rhinitis. This
included substances such as detergents, commonly used spices such as turmeric, coriander
powder, black pepper, red chilli powder, asafoetida, garam masala and other spice mixtures
containing preservatives and colorants. This category also included agarbatti (incense sticks),

bleaching powder used for cleaning and slaked lime powder used for white washing walls.
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Chemical repellents such as pyrethrin dust, mosquito coils and other pesticides such as boric
acid powder were reported by 36 patients (11.3%). 28 patients (8.8%) reported allergic
manifestation with exposure to cotton or wool dust. All of these triggers are largely used
indoors and this finding is consistent with the other finding we noted which was that most
patients are symptomatic indoors rather than outdoors. A summary of common allergens that

triggered symptoms in our cohort are as follows:

ALLERGEN NUMBER OF PATIENTS(n=319) PERCENTAGE
Household chemicals | 156 49%

Chemical repellents 36 11.3%
Cotton/wool dust 28 8.8%

I nsects 25 7.8%

Dust 24 7.5%

Pet dander 24 7.5%

Paper 18 5.6%

Pollen 8 2.5%

Table 22. Number of patientswith various allergen triggers
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Types of allergic rhinitis : Intermittent vs Persistent

Intermittent
@® Persistent

Fig.24 Types of alergic rhinitis: Intermittent vs Persistent

Type of allergic rhinitis Number of patients Per centage
Intermittent 182 56.9%
Persistent 138 43.1%

Table 23. Distribution of types of allergic rhinitis

According to ARIA criteria, ‘intermittent’ is the term used to define symptoms of
alergic rhinitis present for less than 4 days a week or for less than 4 weeks. The term
‘persistent’ means that symptoms are present for more that 4 days a week and more than 4
weeks. Of the 320 patients enrolled in the study,182 patients (56.9%) had intermittent

symptoms and 138 (43.1%) of them had persistent symptoms.
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Severity of allergic rhinitis
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Fig.25 Severity of alergic rhinitis

Severity of disease Number of patients Per centage
Mild 152 47.5%
Moderate-severe 168 52.5%

Table 24. Distribution of severity of allergic rhinitis

According to ARIA criteria, allergic rhinitis is described as ‘mild’ when patients
have no impairment in sleep and are able to perform normal activities (including work or
school). Mild disease was reported in 152 patients (47.5%). A greater number of patients
(168 patients; 52.5%) had moderate-severe disease which means that their symptoms were
troublesome. This suggests that patients who had moderate-severe disease were more likely
to seek medical advice than those with mild disease or did not respond to existing therapy, if

it had been started.
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Type of allergic rhinitis | Number of patients | Number of patientswith
with mild moder ate-severe
disease(n=152) disease(n=168)

Intermittent(n=182) 112(35%) 70(21.9%)

Persistent(n=138) 40(12.5%) 98(30.6%)

Table 25. Distribution of inter mittent and persistent allergic rhinitis according to

severity (n=320)

Overall, moderate/severe disease was more prevalent (52.5%) than mild (47.5%)
disease. Of 152 patients (47.5%) with mild disease, 112 patients (35%) of the cohort had
intermittent, mild allergic rhinitis while 70 patients, (21.9%) had intermittent,
moderate/severe disease. Among those 168 patients (52.5%) with persistent disease, 98
patients (30.6%) had allergic rhinitis that was moderate/severe. Only 40 patients had

persistent alergic rhinitis which was mild in severity.

Sensitivity Pattern

@ Monocsensitive @ Polysensitive

Fig.26 Senditivity pattern on allergen skin tests
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Sensitivity pattern Number of patients Per centage
Monosensitive 132 41.2%
Polysensitive 188 58.8%

Table 26. Sensitivity patter ns among patients on allergen skin tests

In this cohort, more patients (188 patients, 58.8%) were polysensitive than monosensitive

(132 patients, 41.2%). A polysensitive result on allergen skin test implies that more than one

positive response was obtained on allergen skin test.

Types of allergens
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Fig.27 Classification of alergens

Inhalant allergen on skin | Number of patients| Number of patients
test positive negative

Dustmite- D.pteronyssinus | 190(59.4%) 130(40.6%)

Dust mite- D.farinae 181(56.6%) 139(43.4%)

House dust 94(29.4%) 226(70.6%)

Cockroach 76(23.8%) 244(76.2%)

Cotton dust 47(14.7%) 273(85.3%)

Parthenium hysterophorus | 33(10.3%) 287(89.7%)
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Cat dander 29(9%) 291(91%)

Wheat dust 16(5%) 304(95%)

Table 27. Types of allergensadministered on AST, sensitivity
The most common inhaled allergens for which patients tested positive were dust mites,
D.pteronyssinus and D.farinae. Of these, a dightly greater number (59.4%) tested positive
for D.pteronyssinus than D.farinae (56.6%). House dust (29.4%) and cockroach (23.8%)
were the next most common allergens, indicating a greater preponderance of indoor allergen
triggers. Parthenium (10.3%), an outdoor allergen, was, therefore, less commonly seen asa

trigger.

Response to allergens on allergen skin test
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Fig.28 Types of inhaled alergens administered on allergen skin test
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Additional allergen test | Number of patientstested | Number of patients positive
Prawn 50 16(32%)

Crab 40 8(20%)

Beef 14 0

Egg 13 0

Curd 17 3(17.6%)

Brinjal 106 14(13.2%)

Banana 39 5(12.8%)

Guava 21 1(4.8%)

Lemon 17 6(35.3%)

Table 28. Commonest food aller gens tested

Food allergen testing was performed on select patients who complained of food allergy
when this was enquired into. Table 12 indicates the commonest food allergens tested among
patients enrolled. These were tested in addition to the 8 extracts in the common allergen
panel. The commonest food allergen was lemon (35.3%). Despite 106 of the 320 patients
(33%) reporting allergic symptoms with consumption of brinjal, only 14(13.2%) had a
positive response to the same on allergen skin test. A positive skin allergen test was
commonly seen with seafood particularly prawn and crab. Surprisingly, no patient had a

positive test to either beef or egg.
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Prevalence of comorhbid illnesses: branchial asthma and dermatitis
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Fig.29 Prevalence of bronchial asthma and dermatitis associated with alergic rhinitis

Among the study population with allergic rhinitis, the prevalence of bronchial asthma
and dermatitis was determined. Features suggestive of bronchial asthma and allergic
dermatitis were seen in 46 (14.4%) and 49 (15.3%) of the 320 patients respectively. A
combination of both bronchial asthma and dermatitis was seen in 7 individuals. At least of
the two comorbid illnessesi.e bronchial asthma and dermatitis were seen among 88 (27.5%)

of the 320 patients.

Comparison of monosensitive and polysensitive patientsin terms of various

parameters

In order to seeif there were differences between monosensitive and polysensitive
patients, we compared the two groups in terms of common variables, viz. age, sex, location
triggering symptoms, occupation, type of allergen exposed to at home, nasal symptoms like

nasal block, nasal discharge and sneezing, ocular symptoms like epiphora and itching of
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eyes, seasonal triggers,diurnal variation in symptoms, severity, seasonal exacerbation and

association with bronchia asthma and allergic dermatitis. The results of this analysis were

as follows:

a) Age wise comparison of those with monosensitivity vs polysensitivity

Monosensitivity(n=132) | Polysensitivity(n=188)
18-25 years(91) 39(29.5%) 52(27.7%)
26-35years(132) | 50(37.9%) 82(43.6%) p=0.829
36-45 years (46) 20(15.2%) 26(13.8%)
46-55 years(38) 16(12.1%) 22(11.7%)
>55 years(13) 7(5.3%) 6(3.2%)
Table 29

Most patients with allergic rhinitis were aged less than 35 years (223 patients; 69.6%).

There appeared to be an ailmost equal percentage of patients in both the monosensitive and

polysensitive groups in all age groups, with the greatest difference (5%) in the 26-35 years

age group. This difference was not statistically significant, however (p=0.829).

b) Gender wise comparison of those with monosensitivity vs polysensitivity

Monosensitivity(n=132) | Polysensitivity(n=188)
Male 87(65.9%) 113(60.1%) p=0.34
Female 45(34.1%) 75(39.9%)
Table 30
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Among males, 5.8% more men were found to be monosensitive (65.9%) than polysensitive
(60.1%0). In contrast, among females, 5.8% more women were polysensitive (39.9%) than
monosensitive (34.1%). However, no significant difference was found between

monosensitivity and polysensitivity when the genders were compared(p=0.34).

¢) Comparison of those with monosensitivity vs polysensitivity as per state of origin

Monosensitivity(n=132) | Polysensitivity(n=188)
West Bengal | 51(38.6%) 71(37.8%) p=0.8
Tamil Nadu | 14(10.6%) 13(6.9%)
North Eastern | 1(0.8%) 2(1.1%)
States
Bangladesh 31(23.5%) 49(26.1%)
Others 35(26.5%) 53(28.2%)

Table 31

More patients appeared to be polysensitive than monosensitive among patients who
came from all the states except West Bengal and Tamil Nadu. Even in these 2 states, the
difference between the 2 groups was minimal. Overall, there appeared to be no significant
difference between patients who were monosensitive versus polysensitive based on their

state of origin, even though these states were geographically several hundred kilometres

apart (p=0.8).
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d) Comparison of those with monosensitivity vs polysensitivity as per urban or rural
place of residence

Monosensitivity(n=132) | Polysensitivity(n=188)
Urban 81(61.4%) 109(58.0%) p=0.54
Rural 51(38.6%) 79(42.0%)
Table 32

Among patients from urban areas, more were likely to be monosensitive (61.4%)
than polysensitive (58%). In contrast, among patients who came from rural areas, more
patients were polysensitive than monosensitive. Y et, no significant difference was found

between monosensitivity and polysensitivity despite their locality of residence(P=0.54).

e) Comparison of those with monosensitivity vs polysensitivity as per occupation

Monosensitivity(n=132) | Polysensitivity(n=188)

Housewife 27(20.5%) 49(26.0%) p=0.26
Unemployed 11(8.3%) 12(6.4%)

Student 34(25.7%) 47(25.0%)

Unskilled workers | 5(3.8%) 15(8.0%)

Skilled workers | 21(15.9%) 15(8.0%)

Professional 19(14.4%) 24(12.8%)

Business 15(11.4%) 26(13.8%)

Table 33

In the monosensitive group 25.7% were students, 20.5% were students and 15.9%
were skilled workers. In the polysensitive group 26% were housewives, 25% were students
and 13.8% were those pursuing business. Most patients in both monosensitive and

polysensitive categories belonged to occupations that spent more time indoors. Using the
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Pearson Chi-sguare test, no difference was found in monosensitivity and polysensitivity

among the various occupations(P=0.26).

f) Comparison of those with monosensitivity vs polysensitivity as per type of allergen
exposed to at home

Monosensitivity(n=132) | Polysensitivity(n=188)
Household 56(42.4%) 100(53.5%) p=0.22
chemicals
Chemical 14(10.6%) 22(11.8%)
repellants
Cotton/'wool | 10(7.6%) 18(9.6%)
Paper 11(8.3%) 7(3.7%)
Dust 13(9.8%) 11(5.9%)
Pet dander 10(7.6%) 14(7.5%)
Insects 14(10.6%) 11(5.9%)
Pollen 4(3.0%) 4(2.1%)

Table34

In both the monosensitive and polysensitive groups, alarge majority (42.4% and
53.5% respectively) reported household chemicals as their trigger for alergic rhinitis. This
included substances such as detergents, commonly used spices mixtures containing
preservatives and colorants, bleaching powder used for cleaning and slaked lime powder

used for white washing walls.

In the monosensitive group, the next common triggers were chemical repellants and
Insecticides (10.6% each). Among those that were polysensitive, the second and third

common triggers were chemical repellants (11.8%) and cotton/wool (9.6%).
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All of these triggers are largely used indoors and this finding is consistent with the

other finding we noted which was that most patients are symptomatic indoors rather than

outdoors.Using the Pearson Chi-square test, we found no difference between patients with

monosensitivity and polysensitivity in terms of the allergen triggers reported (p=0.22).

g) Relationship between nasal block and polysensitivity versus monosensitivity in
patients with AR (n=320)

Monosensitivity(n=132)

Polysensitivity(n=188)

Nasal block present

93(70.5%)

153(81.4%)

p=0.02

Nasal block absent

39(29.5%)

35(18.6%)

Table35

A large majority (81.4%) of patients that tested polysensitive had nasal block as a

primary symptom and 18.6% did not. Among those that tested monosensitive, only 70.5%

of patients had nasal block in comparison.

Pearson Chi-square test was used to compare the presence or absence of nasal block

in patients with monosensitivity and polysensitivity and the results were significant(p=0.02).

Thus, a patient who was polysensitive was more likely to have nasal block as a symptom

than a patient who was monosensitive.

h) Relationship between nasal discharge and polysensitivity versus monosensitivity
in patients with AR (n=320)

Monosensitivity(n=132) | Polysensitivity(n=188)
Nasal discharge 104(78.8%) 162(86.2%) p=0.08
present
Nasal discharge 28(21.2%) 26(13.8%)
absent

Table 36
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Among patients with polysensitivity, 86.2% of them had nasal discharge as a primary

symptom whereas 13.8% did not complain of the same. In the monosensitive group only

78.8% of patients reported similar complaints of nasal discharge, in comparison.

However, comparing data on the presence or absence of nasal discharge in patients

with monosensitivity and polysensitivity, the results were not significant(p=0.08).

1) Relationship between sneezing and polysensitivity versus monosensitivity in
patients with AR (n=320)

Monosensitivity(n=132)

Polysensitivity(n=188)

Sneezing present

110(83.3%)

164(87.2%)

p=0.3

Sneezing absent

22(16.7%)

24(12.8%)

Table 37

Among patients with polysensitivity, 87.2% of them had sneezing as a primary

symptom whereas 12.8% did not complain of the same. In the monosensitive group 83.3%

of patients reported of nasal discharge and 16.7% did not have sneezing as one of their

symptoms. Pearson Chi-sguare test was used to compare the presence or absence of

sneezing in patients with monosensitivity and polysensitivity. The results were not

significant(p=0.3). Thus sneezing per se did not distinguish polysensitive from

monosensitive patients.

]) Relationship between epiphora and polysensitivity versus monosensitivity in
patients with AR (n=320)

Monosensitivity(n=132)

Polysensitivity(n=188)

Epiphora present

85(64.4%)

133(70.7%)

p=0.2

Epiphora absent

47(35.6%)

55(29.3%)

Table 38
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Epiphorawas a primary symptom in 70.7% of patients with polysensitivity and
absent in 29.3% of the patients. In the monosensitivity group, epiphora was present among
64.4% and 35.6% had no such symptom associated with alergic rhinitis. Pearson Chi-
square test was used to compare the presence or absence of epiphorain patients with
monosensitivity and polysensitivity. The results were not significant(p=0.2). Thus, despite
the considerably greater prevalence of epiphoraamong polysensitive individuals, no
difference was evident between the groups.

k) Relationship between itching of eyes/skin and polysensitivity versus
monosensitivity in patients with AR (n=320)

Monosensitivity(n=132) | Polysensitivity(n=188)
Itching skin/eyes 82(62.1%) 134(71.3%) p=0.08
present
Itching skin/eyes 50(37.9%) 54(28.7%)
absent
Table 39

Majority (71.3%) of patients that tested polysensitive had itching of skin and eyes as
aprimary symptom and 28.7% did not. Among those that tested monosensitive, 62.1% of
patients had similar complaints and 37.9% did not.Data on the presence or absence of
itching of skin/eyesin patients with monosensitivity and polysensitivity was compared.The

results were not significant(p=0.08).

|) Relationship between seasonal exacerbation and polysensitivity versus
monosensitivity in patients with AR (n=320)

Monosensitivity(n=132) | Polysensitivity(n=188)

Summer 11(8.3%) 15(8.0%)

Rainy 52(39.4%) 73(38.8%)
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Winter 39(29.5%) 38(20.2%)
Weather change | 11(8.3%) 39(20.7%) p=0.03
Spring 19(14.4%) 23(12.2%)

Table 40

Patients who were polysensitive were more likely to be symptomatic during a change
in wesather (20.7%) than patients who were monosensitive (8.3%). This difference was
statistically significant (p=0.03). Pearson Chi-square test was used to compare seasonal

exacerbation of symptoms with monosensitivity and polysensitivity.

m) Relationship between diurnal variation and polysensitivity versus monosensitivity
in patients with AR (n=320)

Monosensitivity(n=132) | Polysensitivity(n=188)
Morning 114(87.0%) 169(90.4%) p=0.44
Afternoon 9(6.9%) 7(3.7%)
Night 8(6.1%) 11(5.9%)
Table41

Majority of patients reported that they had maximum allergic symptomsin the
morning hours i.e 87% in the monosensitive group and 90.4% in the polysensitive group.
Pearson Chi-sguare test was used to compare diurnal variation of symptomsin

monosensitive and polysensitive groups. The results were not significant(p=0.44).

77



n) Relationship location of maximum symptoms and polysensitivity versus
monosensitivity in patients with AR (n=320)

Monosensitivity(n=132) | Polysensitivity(n=188)
Indoors 95(72.0%) 115(61.5%) p=0.1
Outdoors 37(28.0%) 72(38.5%)
Table 42

Variation of symptoms in monosensitive and polysensitive groups with exposure to
both indoor and outdoor allergens was compared. More patients who were monosensitive
(71.9%) than polysensitive (61.5%) reported that they had maximum allergic symptoms

indoors. This difference was not statistically significant(p=0.1).

0) Relationship between positive family history and polysensitivity versus
monosensitivity in patients with AR (n=320)

Monosensitivity(n=132) | Polysensitivity(n=188)

Absent 102(77.3%) 137(73.3%)

Mother 18(13.6%) 30(16.0%) p=0.8
Father 8(6.1%) 13(7.0%)

Grandmother | 2(1.5%) 1(0.5%)

Grandfather | 0(0%) 1(0.5%)

Sister 1(0.8%) 4(2.1%)

Brother 1(0.8%) 1(0.5%)

Table 43

Over 70% of patients in both groups did not have a significant family history of
alergic diseases. Among those with a positive family history, most patients reported a
maternal history of alergies (13.6% in the monosensitive group and 16% in the
polysensitive group). The difference between monosensitive and polysensitive groups was

not significant, however(p=0.8).
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p) Relationship between severity and polysensitivity versus monosensitivity in
patients with AR (n=320)

Monosensitivity(n=132) | Polysensitivity(n=188)
Mild 87(65.9%) 65(34.6%) p=0.00
Moderate- 45(34.1%) 123(65.4%)
severe
Table44

In the monosensitive group, the mgjority of the patients (65.9%) had mild symptoms

whilein the polysensitive group, the majority (65.4%) had moderate-severe symptoms.

The difference in the severity of disease was statistically significant(p=0.00).

g) Relationship between type of allergic rhinitis and polysensitivity versus
monosensitivity in patients with AR (n=320)

Monosensitivity | Polysensitivity
Intermittent 71(53.8%) 111(59%) p=0.35
Persistent 61(46.2%) 77(41%)
Table 45

Among patients with polysensitivity, 59% of them had intermittent allergic rhinitis
whereas in the monosensitive group 53.8% of patients reported intermittent disease.
Persistent disease was also similarly distributed (41% versus 46.2%, respectively). On
comparing intermittent and persistent diseases in patients with monosensitivity and

polysensitivity, no significant difference was found between the two groups(p=0.35).
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r) Comparison of those with monosensitivity vs polysensitivity in allergic rhinitis
with dermatitis

Monosensitivity | Polysensitivity
Dermatitis present 25(18.9%) 24(12.8%) p=0.13
Dermatitis absent 107(81.1%) 164(87.2%)
Table 46

In both monosensitive and polysensitive groups, majority of patients did not have
associated allergic dermatitis (81.1% in monosensitive group and 87.2% in polysensitive
group). Dermatitis was reported in 18.9% of those with monosensitivity and 12.8% of those
with polysensitivity. Results were compared and they were not statistically

significant(p=0.13).

s) Comparison of those with monosensitivity vs polysensitivity in allergic rhinitis
with bronchial asthma

Monosensitivity | Polysensitivity

Bronchial asthma present | 19(13.6%) 27(14.9%) p=1

Bronchial asthma absent | 114(86.4%) 160(85.1%)

Table 47

Among patients that are monosensitive, 13.6% had associated bronchial asthma while
among polysensitive patients, 14.9% had associated bronchial asthma. Overal, most
patients in both groups did not have bronchial asthma. Pearson Chi-square test was used to

compare the 2 groups and the difference was not statistically significant (p=1)
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Diagnosis Monosensitive | Polysensitive | p
Allergic rhinitis 132(41.3%) 188(58.7%)
Allergic rhinitis without comorbid 94(29.4%) 138(43.1%) | 0.70
illness

Allergic rhinitis with bronchial asthma | 19(5.9%) 27(8.4%) 1.00
Allergic rhinitis with dermatitis 25(7.8%) 24(7.5%) 0.15
Allergic rhinitiswith at least one of the | 38(11.8%) 50(15.6%) 0.70
comorbidities-asthma or dermatitis

Table 48. Sensitivity patternsamong allergic rhinitis alone and along with comor bid
ilInesses

We compared monosensitive and polysensitive patients in terms of whether they had
alergic rhinitis alone or alergic rhinitis with bronchial asthma and dermatitis. More patients
with one of the coexisting diseases appeared to be polysensitive than monosensitive.
However, the difference was not statistically significant (p=0.70). Demographic factors
showed no association with polysensitivity on univariate analysis as seen above. Risk

factors related to symptomatology were then analysed.

Univariate analysis of risk factors for polysensitivity was performed using 6 different

variables to see which of these factors predisposed to polysensitivity. These variables were:

i.  Nasal block
ii.  Nasal discharge
i, Itching of eyes
Iv.  Seasonal exacerbation
v.  Indoors vs outdoors

vi.  Severity of disease (as determined by ARIA classification)
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Table 49, Univariate analysks of risk factors for poly sensitivity in patients with AR (n=320)

| Variables Patients with poly- Patients with mono- Univarinte
sensilavity % Sessitivaty iz analysis 95% C.L P
DR,

Nasal block

» Present 153 $14% |93 0.5% 1.835 108,309 0,023
s Absenl i3 18.6% |39 20 89,

Nasal disclsarge

o Present 162 86.2% | 104 T8.8% 1677 G.93.5.01 0,084
» Absest 26 13.8% 28 2129

[tchang skin'eyes
* Prescat 134 71.3% |82 62.1% | 1.513 094242 |0.086
o Abseat 54 28.7% | %0 $7.9%

Location

o [ndoors 115 61.5% |98 T1.9% na622 0.58.1.00 0.1
|- I,)u_uimx-;. | 72 | 33..‘?':‘0 | 7 | :_8 s

Seventy

s Mild 63 4.6% |87 65.9% 3658 2.28.5.84 <0.0001

» Moderate-severe | 123 654% |45 34.1%
| Seasonal B TR | [

exncecbation 0.0l

o Summer 15 8.0% 11 B.3%

» Rain 73 IBIN | S2 39.4%

e Winter 3R 0.2% |39 26 5%

o Weather change | ¥ 207% (1 8.3%

*  Sprng

23 122% |19 14.4%

The results of univariate analysis showed that patients who were monosensitive
resembled those who were polysensitive in terms of several demographic and clinical
features. A few differences between the two groups was evident, however. The finding of
significance in this study was that patients with polysensitivity appear to have a more severe
type of allergic rhinitis than those with monosensitivity (p=0.00). The other significant
differences between these two groups of patients were that polysensitive patients were more

likely to have nasal block and greater seasonal exacerbation of allergic symptoms.

We then conducted a multivariate analysis of risk factorsto seeif any of the risk
factors significant on univariate analysis were significant on multivariate analysis too. Our

results were as follows:
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Table 50, Muliivariate analyvsis of visk factors Tor polysensitivity in patients with AR (u—=320)

WVariahles Patients with paly- Patients with nieno- Muhivariate
semsrtmaty % semartivity o analyss D5 P

R C.1

Masal block

s Precent 153 Bl.4% (93 T5% | 1.814 1.0, LS A

= Ahsemt 15 18.6% |38 2.5% 328

Masal discharge

= Present 162 Bo2% [ 104 TEE% | 1.152 (.64, .t

= Ahgent 26 138% |28 21.2% L1%

[tchmng skn'eyes

= Present 134 71.3% [ &1 62.1% | 1.15% .74, 3%

= Ahsemt 54 28.7% |50 v Lil

Laocation

s Indoors 115 5].5% (95 T1.0% | 0.757 43, .93

Severity

« Mfild ik 34.6% |87 659% | 3712 113, Lo

s Mloderafe-severs 115 85 4% | 4% 34.1% 602

Seasonal exncerbaizon

s Sl 1% E.0%: |11 E.3% 0.95 (ERRLYN .93

. 73 38.8% |52 39.4% 1.23

* Witer 15 20h2% |50 29, 5%,

= ‘Weather change 39 207 (11 §.3%

= Spril

prte 2 12.2% | 19 14.4%

Multivariate analysis of risk factors showed that only nasal block and severity of
disease (as per the ARIA classification) were associated with polysensitivity. Thus, a patient
with nasal block was 1.8 times more likely to be polysensitive than monosensitive.
Similarly, a patient with moderate/severe allergic rhinitis was 3.7 times more likely to be
polysensitive than monosensitive. Seasonal exacerbation, although significant on univariate

analysis was not found to be significant on multivariate analysis.
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DISCUSSION

The study was designed to assess the relationship of sensitization patterns
(monosensitivity and polysensitivity) with severity of allergic rhinitis among adult patients.
Outpatient charts were analysed and patients with clinical suspicion of alergic rhinitis with
a positive skin alergy test were recruited retrospectively for the study. A total of 320

patients, 18 years and older were enrolled into the study.

Age distribution among those diagnosed with allergic rhinitis

Assessment of the age distribution in the cohort indicated that the disease prevalence
was greater among young adults. The disease presentation was maximum between the ages
of 18 and 35 years prior to and following which there was a descending trend in prevalence.
A similar hospital- based study on 2883 outpatients visiting a hospital in the Republic of
Korea, found that the prevalence of alergic rhinitis showed a progressive decline after
peaking at 20-29 years of age(89). A study by Alsowaidi et a (90) on school-children aged
13 years and older along with their parents, reported a significantly higher prevalence of
alergic rhinitis in those aged 19 and older compared to other age groups. Ng and Tan(91)
studying a cross-section of adults in the community aged 20 -74 years in Singapore found
that the highest prevalence of allergic rhinitis was in the 20 to 39 year age group. A
community- based study on adults aged 30 years and over from New Delhi, India also
reported that two thirds of their symptomatic individuals belonged to the youngest group

with ages that ranged from 30 to 49 years(4).

The increased prevalence of alergic rhinitis at a younger age has been sometimes

ascribed to the “allergic march” where symptoms of skin rashes and food allergies in
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childhood precede the onset of alergic rhinitis in late adolescence and young adulthood(92).

Such individuals show progressive features of allergic sensitisation.

Gender predisposition in allergic rhinitis

In this study most of the patients were males (65.5%), reflecting a greater utilisation
of medical care by male patients. Similarly, the CARAS survey (Coexistence of Allergic
Rhinitis and Asthma) by Jaggi et al(32) which was a community -based study performed in
10 cities of India to determine the coexistence of alergic rhinitis and asthma, found higher
prevalence of concomitant allergic rhinitis and asthma among males as compared to
females. Cirillo et al(88) who compared sensitization evaluated by skin prick test with the
well-being of the patient, found that polysensitization was greater among males than
females and was associated with poorer quality of life. Alsowaidi et al(90) also found that
among their study population of 6543 school-children and parents, there were more (53%)
boys than girls in the cohorts. In a community-based study by Sinha et a(4) from India
which assessed the risk factors of alergic rhinitis, more than half the study population were
constituted by males. The sole study which found a female preponderance of AR (61.1%)

was a hospital-based study on adults from Malaysia(93).

Occupational distribution

Among study participants, it was found that most patients with symptoms were
students and housewives, followed by professionals. In a cross-sectional study done in India
among 1200 individuals by Sinha et a(4), 132 (11%) were clinically diagnosed with allergic
rhinitis. Among the patients, a large number of men were employed in semiskilled/unskilled

work(32%) and among the women, 80% were housewives(9). All of these individuals spent
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more time indoors which corresponded with increased exposure to indoor allergens. There
Is data that indicates that control of indoor alergen volume can reduce allergic diseases.
Park et al(95) reported that use of air purifiers with HEPA filters significantly limited
alergies and reduced need for medication among those symptomatic. The presence of
several low and high molecular weight inhalant allergens was reported in a study by
Moscato et al(96) that assessed the prevalence of occupational rhinitis. It was noted that
pesticides, cleaning agents and paints were responsible for alergic manifestations in many
individuals with occupational exposure to the same. Similarly, a study done in Denmark(94)
found that exposure to wheat and rye flour among new bakers triggered the onset of allergy

and asthma-like symptoms.

Area-wise distribution of allergic rhinitis

Most of the patients (38.1%) came to our hospital from West Bengal and Bangladesh.
Data on allergic rhinitis from India is limited. According to a study published by Sinha et
al(4), the prevalence of alergic rhinitis in Delhi among adults in the community was 11% .
The CARAS survey which determined the prevalence of concomitant allergic rhinitis and
asthma across India, showed that the southern states had a prevalence as high as 80%(32).
Since many of our patients came from different parts of the country and only 8.4% patients
I.e 27 of 320 belonged to Tamil Nadu, this cohort cannot be considered a homogenous
group. Environmental exposure to aeroallergens at their place of residence, may be
responsible for sensitization, despite any ethnic(97). The allergen extracts used for skin
alergen tests are usually specific to that particular geographic location to which the
population is sensitized. The alergen extracts used in this study and in our hospital are

made from allergens available in India. However, some regional differences may occur and
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hence, negative results may not indicate alack of allergy to a particular alergen.

Urban vsrural location

A total of 190 of the 320 patients (59.4%) recruited for the study resided in an urban
locality while 130 (40.6%) resided in a rura area. Although not statistically significant, as
most of our patients were from outside Tamil Nadu, this pattern was consistent with higher
number of urban patients likely to travel for healthcare from these areas. Mahesh et al(97) in
a study based in Mysuru, India, found that the area of residence, whether urban or rural,
was significantly associated with sensitization to different allergens. The authors found that
younger patients (< 21 years) from rural areas had higher sensitization to fungal allergens
whereas younger patients from urban areas had greater sensitization to cockroaches. No
such differences were noted in older subjects. Data from other parts of the world suggest

that greater sensitization is significantly associated with urbanization(98-100).

Allergic rhinitisand diurnal variation

Majority of the patients had maximum symptoms in the morning hours. No
association was found between the time of the day and allergic symptoms, however. In
contrast, Storms et al(101) found that nasal congestion followed a diurnal rhythm and was

worst in the night and early morning.

Positive family history of allergic rhinitis

Our study did not show any association between the presence of alergic rhinitis and a
family history of alergy. In contrast, Snha et al(4) found that a family history of atopy in a
first degree relative increases the odds of an individual having alergic rhinitis . Some

authors have also found that a positive family history is considered significant when alergic
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rhinitis and asthma coexist(32). Asha’ari et al(8)(8) showed that despite the presence of
alergy among first degree relatives in most patients, this was not associated with the

severity or chronicity of alergic rhinitis.
Symptoms of allergic rhinitis

In our study, we analysed the prevalence of each of the allergic symptoms and the
most common ones were sneezing(seen in 85.6% of the patients), rhinorrhoea(in 83.4%)
and nasal block(among 76.8%). Our findings are similar to the results of several other
studies where sneezing, nasal itching and rhinorrhoea were the main presenting symptoms
and nasal block was less common(4,32,93,102). Asha’ari et al(93) did an epidemiological
study in Malaysia where they evaluated 142 patients who were diagnosed with allergic
rhinitis, both clinically and via skin allergy test. Nasal itching and sneezing were the main
presenting complaints and these symptoms were mostly seen among those with intermittent
alergic rhinitis(p<0.05). Sinha et a (4) studied the Indian population and their
manifestations to aeroallergens. In this study, patients were recruited if they had intermittent
or persistent features of alergic rhinitis as per ARIA guidelines. Out of the total study
population, rhinorrhoea was the most prevalent clinical feature seen in 128 patients (i.e.
97%); more common in patients belonging to the 6" decade of life. The other common
features were nasal itching (88%), nasal block (74%) and sneezing (33%). It was aso
reported that 33% had coexisting asthma along with allergic rhinitis(4). Seep disturbance
was an additional statistically significant symptom seen in those with moderate-severe
alergic rhinitis(93). According to data published by Jaggi et a(32) sneezing (71.78%)
followed by watery, runny nose (63.59%) were the most common AR symptoms in a survey

conducted across ten Indian cities. Long et al(102) reported that majority i.e. 85% of their
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study population of 1000 individuals presented with nasal itchiness. This was followed by
other symptoms such as sneezing, watery rhinorrhoea and nasal block. Besides the exposed
alergens, environmental and genetic factors are believed to have played arolein the clinical
variability of allergic rhinitis.

Common triggers

According to our study, common allergen triggers as reported by patients included
household chemicals, chemical repellents and cotton/wool. Based on the allergen skin test,
majority of patients had a positive response to dust mites 59.4% and 56.6% were sensitive
to D.pteronyssinus and D.farinae respectively. Other alergens that a number of patients
tested positive for, were house dust and cockroach. It was noted that almost all of these were
indoor allergens. This was aso consistent with the finding that maximum symptoms were
seen while indoors. Most common allergens in the study by Asha’ari were dust mites and
cat dander(93); the study also revealed that there was no significant link between severity of
alergic rhinitis, asthma being a comorbid disease and urban living. According to the study
by Sinha et a(4), lack of cross ventilation, overcrowding, exposure to tobacco smoke,
occupational exposure to smoke/dust, clinical allergy and positive family history of allergies
were seen to be significantly associated with allergic rhinitis on multivariate analysis. From
the resultant ROC model, it was inferred a patient above 30 years of age, irrespective of
gender and socioeconomic class, living in an overcrowded house with limited cross
ventilation, who also had dust/smoke exposure, positive family history and clinical allergic
manifestations has 80% probability of having allergic rhinitis. According to the data from
CARAS survey(32), an important risk factor in the existence of a unified airway disease is

the sengitization and exposure to household aeroallergens such as dust mites, cockroach
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alergen, passive smoking, exposure to biomass fuel, and the presence of pets(p<0.05). It
was also noted that keeping pets indoors, increased the risk of alergic rhinitis and asthma

coexistence by two folds.

Severity of AR

According the ARIA guidelines, allergic rhinitis is classified on the basis of severity
into mild and moderate/severe. In this cohort 182 patients had intermittent type of allergic
rhinitits with mild disease reported in 35% of the patients and 21.9% with moderate/severe
alergic rhinitis. Among the 138 patients with persistent symptoms, 12.5% had mild
symptoms and 30.6% had moderate/severe disease. The data indicate that most patients that
tend to present to the hospital have moderate/severe disease. This finding was similar to that

of Asha’ari and Bousguet(93) (103).

Asha’ari et a published a cross sectional study in which 90 patients were present at
completion. 28 patients had intermittent type of allergic rhinitis of which 10% had mild and
21.1% had moderate/severe disease. In the same cohort, among the 62 patients with
persistent allergic rhinitis, 20% had mild disease while 48.9% had moderate/severe disease.
In another study by Bosqguet et al, 3052 patients with allergic rhinitis(both clinically and on
skin prick test) were recruited. Among the study population, 195 patients had mild allergic
rhinitis (11% intermittent; 8% persistent type) and 2616 has moderate-severe disease (35%
intermittent; 46% persistent disease). Moderate-severe allergic rhinitis has a significant
Impact on the patient’s activities of daily living, work or sleep. This was reported by more

than 80% of those with moderate-severe rhinitis and 40% of those with mild disease.
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Polysensitisation versus monosensitisation: prevalence

Polysensitisation is an immunological response of the body to a variety of alergens
(usually > 1 alergen) while monosensitisation is the production of an immunological
response to a single allergen. The prevalence of polysensitisation and monosensitisation
assumes great significance in the context of immunotherapy and this information has great
epidemiological value too. In our study, 41.2% were monosensitive and 58.8% were
polysensitive. Similar results have been described by other authors too. Kumar et al(78),
studying patients aged < 45 years in Delhi, India, who were diagnosed to have allergic
rhinitis or bronchial asthma or both found that monosensitisation was present in 44.4% of

patients.

Ciprandi et al(104) studying a large cohort of 2415 subjects found that over % of
patients were polysensitised to a variety of allergens which included dust mites, grasses, tree
pollens and molds. Only 25.7% of patients were monosensitised. Aburuz et a(87) reporting
on a hospital- based cohort of patients diagnosed with allergic rhinitis from Jordan, found
that only 9% of patients were monosensitised, the majority being polysensitised. Even
among children, polysensitisation has been shown to be more common than
monosensitisation. Bot et al(85) studying children aged 6-18 years diagnosed with allergic
rhinitis found that 69% of children were polysensitised. In the study by Fiocchi(84), only
14% of children were monosensitised, the greater number being polysensitised. Ciprandi et
al(82) suggest that polysensitisation starts in childhood itself and that monosensitisation is
rare among adults. In their study they found that while 90% of their patients aged 3.5 to 65
years were polysensitised, only 10 % were monosensitised. While most studies show a

greater degree of polysensitisation compared to monosensitisation, a relatively higher
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degree of monosensitisation is seen in some Indian studies than the Western studies

described above(78).

Comparison of monosensitive and polysensitive patients in terms of various

parameters:

Polysensitisation versus monosensitisation: effect of age

Our data shows that the disease manifestation is maximum among the younger
population who are between the ages of 18 and 35 years (69.6%), following which there is
sharp fall in prevalence. Y et we did not find any association between polysensitisation and
age (p=0.83). Ciprandi and Cirillo(77) published a cross sectional study that evaluated
alergic features and sensitization among 2415 individuals in Italy. It was found that the
mean age in monosensitive and polysensitive groups were 25.6 and 24.2 years respectively;
this difference was statistically insignificant. Asha’ari et al(93) recruited 142 patients aged
18 years and older into their study, in which mean age was 32.6 years. This study did not
describe any correlation between age and sensitisation patterns. However, among patients
older than 60 years with allergic rhinitis, it was reported that severity and sensitisation were
less as compared to the rest of the study subjects(93,104). De Bot et a(85) studying 784
children aged 6-18 years with alergic rhinitis found that polysensitisation was more
common among the younger (9-13 years) age group rather than the older (14-18 years) age
group. Some studies have shown that polysensitisation increases with age. Silvestri et al(86)
published a study done among 165 asthmatic children who were monosensitive. It was
noted that 43.6% of them tested polysensitive with age in time for a second survey done 2-

10 years later. Such changes in sensitisation may be related to environmental factors
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wherein a person is exposed to a greater number of allergens with age and hence exhibits

greater sensitisation.

Polysensitisation versus monosensitisation: effect of gender

The data on association between polysensitisation and gender is limited. Allergic
rhinitis is a disease which is more commonly seen among male patients. The number of
mal e patients were almost double that of females in our study. However, we did not find any
association between polysensitisation and gender (p=0.34). Smilarly, de Bot et al(85)
studying 784 boys and girls found no significant increase in the prevalence of
polysensitisation among either gender (p=0.11). In contrast, Kim et al(80) studying 130
children with alergic rhinitis found that while there were equal numbers of boys and girlsin
the monosensitised group, there were a little over double the number of boys as girlsin the
polysensitised group. In this cohort, polysensitisation was clearly ailmost twice as frequent

among boys as girls.

Polysensitisation versus monosensitisation: effect of location of residence

Few studies have shown the association between place of residence and type
of sensitisation. In our study, 59.4% of the patients resided in an urban locality while 40.6%
resided in arural area. As most of our patients were from outside Tamil Nadu, this patternis
consistent with a higher number of urban patients who are more likely to travel for
healthcare services. We did not find any association between polysensitisation and place of
residence (whether urban or rural) in our study. In contrast, Elholm et a(105) found that
urban dwellers were more likely to be polysensitised than rural or farm dwellers. In their

study, the authors reported on a cohort comprising of 184 males between the age of 30-40
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years from 11 muncipalities in southwestern Copenhagen who were administered skin prick
test and tested for serum IgE. Among these patients, 83% were born and raised in an urban
setting, 15% were born and brought up in a town, 0.5% were born and raised in a rura
locality, and 2% were born and raised on a farm. Those coming from an urban locality had
an increased sengitivity to all tested allergens compared to those who came from all other
areas(105). Song et al(106) reported that urban residence and polysensitisation were
significantly associated among the elderly population in Korea. A greater exposure of urban
dwellers to pollutants and, hence, more allergens could be the reason why polysensitisation

IS more common among those living in urban aress.

Polysensitisation versus monosensitisation: effect of occupation

We found that most patients with symptoms were students (81 patients; 25.3%) or
housewives (76 patients, 23.8%) indicating that the allergen triggers that the patients were
exposed to were located indoors. A study on occupation induced allergic rhinitis in
Australia investigated 3 spice mill workersi.e the 3 index cases that reported work related
upper and lower airway symptoms following exposure for 6-8 months. These patients
previously had no similar symptoms and their response was assessed using skin prick test,
serum IgE and pulmonary function tests. Only 2 of the 3 patients had atopy on skin prick
test on the common alergen panel. But it was revealed that all 3 individuals were
polysensitive to work-related allergens, the commonest ones being garlic powder and chilli
pepper. Therefore, even among individuals who were previousy asymptomatic,
polysensitization was thought to increase the risk of developing allergic rhinitis and

asthma(107).
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In contrast, a German study among baker apprentices, comprised of 114 individuals
analysed over 20 months, showed no such association. In this study the clinical profile of
baker apprentices was determined using questionnaires, spirometry and skin prick test. The
results of the study showed that the incidence of rhinitis, asthma and occupational
sensitisation peaked at the end of 4 months but the study reported no significant correlation

between allergic symptoms and sensitisation(94).

Polysensitisation versus monosensitisation: effect on nasal and eye symptoms

One of the risk factors for polysensistisation considered in this study was the

presence of nasal and eye symptoms. Symptoms of nasal block, discharge, sneezing and
epiphora were specifically studied. A multivariate analysis showed that nasal block was
correlated significantly with polysensitivity (p=0.02). No such association was found for
any of the other symptoms, even though sneezing and nasal discharge were more commonly
present overall. Similar findings were noted by Gelardi et a who aso found that
polysensitive patients had a greater likelihood of experiencing severe nasal
obstruction(p=0.0006), sneezing(p=0.0001) and watery rhinorrhoea(p=0.014) as compared
to monosensitive patients(108). Ciprandi and Cirrillo(77) aso noted a higher symptom

score in polysensitised patients compared to monosensitised patients.
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Polysensitisation versus monosensitisation: effect on coexistent bronchial asthma and

dermatitis

Allerqgic rhinitis and asthma

Several studies from around the world have described the concurrent existence of
alergic rhinitis and bronchial asthma (30,109). However, the association between bronchial
asthma and allergic rhinitis and polysensitisation has not been extensively studied. In the
study done by us, among patients who were found to be monosensitive, 13.6% had
associated bronchial asthma while among polysensitive patients, 14.9% had associated
bronchial asthma. There was, therefore no association between the presence of bronchial
asthma and the presence of polysensitisation. Interestingly, Cirillo et al found that there was
an inverse correlation between Asthma Quality of Life (AQLQ) scores and polysensitisation
in patients with intermittent asthma. Ciprandi et al also reported on the association between

polysensitisation and bronchial asthma.

Allergic rhinitis and dermatitis

In both monosensitive and polysensitive groups belonging to the study population,
majority of patients did not have associated alergic dermatitis (81.1% in monosensitive
group and 87.2% in polysensitive group). Dermatitis was reported in 18.9% of those with
monosensitivity and 12.8% of those with polysensitivity. The prevalence of atopic dermatitis
has been reported to be 1-3% by some authors and many of these patients are sensitive to
aeroallergens/food allergens (110). In contrast, other authors have reported that atopic
dermatitis and polysensitization were not significantly correlated(111). A study by Carlsen

et al(112) showed that the severity of dermatitis and extent of involvement of the body are a
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result of the duration of exposure to specific allergens, and not on the sensitivity pattern.

Polysensitisation versus monosensitisation: effect on severity of AR

Author/Y ear of | Patient number; Age | Study conclusion (with respect to sensitization
study range and severity of disease):
Cirillo/2005 n=185 Significant association between polysensitization
and a poor quality of life (p=0.007
Mean age of 21.3 * poor ety (P )
3.7 years
Ciprandi/2008 n=418 Polysensitization is associated with natural
progression of allergic rhinitis, not significant in
Agerange 35-65years | o oiicting  severity of alergic rhinitis or
concomitant asthma(p=0.47)
Ciprandi, n= 1958 Greater severity was significantly associated with
Cirillo/2011 olysensitivity(p<0.05
Mean age 24.6x 5 POy yp )
years
Aburuz/2011 n= 538 Greater severity was significantly associated with
polysensitivity(p value not documented)
Agel8 years and
older
Kumar/2020 n= 183 Sensitization patterns and severity of disease
were not statistically correlated(p=>0.05)
Age range: 27.15 +
12.64 years
Our study n=320 Severity of allergic rhinitis and nasal block as
_ symptom were significantly associated with
Age:18 yrs and older polysensitivity. (p=0.0001)

Correlation between polysensitivity of skin allergy test and severity of allergic rhinitis

On of the important findings of our study is that the association between moderate-
severe alergic rhinitis and polysensitivity is significant(p=<0.0001). Our findings are

similar to that of other studies. The 2005 study by Cirillo(88) among 185 young men with
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intermittent asthma looked at the association of sensitization and quality of life. In a
polysensitized state, individuals are exposed and sensitized to more aeroallergens than those
that are monosensitized. This also meant that their nasal and respiratory mucosa could
remain in a state of persistent inflammation. Cirillo used this concept to describe the

significant association between polysensitization and a poor quality of life.

In a cross-sectional observational study by Ciprandi and Cirillo(77) conducted in 2011,
2415 naval officers were assessed for allergic rhinitis. Those with history of asthma, upper
respiratory infections or on immunotherapy were excluded from the study. Investigations
revealed that majority of the study subjects (1824 patients; 74.3%) were polysensitized and
621 (25.7%) of them were monosensitized. It was noted that greater severity was

significantly associated with polysensitivity.

Aburuz et al(87) conducted a study in a Jordanian population of 538 patients. The aim
of the cross-sectional study was to evaluate the response to allergens, administered via skin
alergy tests. Patients were classified based on seasonal and perennial symptoms. Grass and
pollen triggered seasonal symptoms while animal dander and dust mite were noted to be
common perennial alergens. These detaills were essential for counselling patients. This
study also reported that there was a correlation between sensitization and severity of allergic
rhinitis.

The POLISMAIL study was done in 26 provinces in Italy by Ciprandi et al(82).Among
the target population of 418, 73% had persistent allergic rhinitis, 71.5% had symptoms that
were moderately-severe. A large mgority i.e 90% tested polysensitive on skin allergy tests

while 10% tested monosensitive. Polysensitization is associated with natural progression of
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alergic rhinitis and statistical analysis indicated that it was not significant in predicting
severity of allergic rhinitis or concomitant asthma. However, it was noted that
polysensitized patients were at risk of developing severe bronchial asthma. Polysensitivity is
also of clinical significance in evaluating allergic rhinitis since specific immunotherapy can
be considered as a method of management. In contrast to these studies, a study by Kumar et
a on 183 patients with allergic rhinitis, showed no association between severity of rhinitis

and polysensitivity.

Polysensitisation represents an immunological phenomenon that results from
increased exposure to alergens with age or place of residence. The results of studies and
showing its various associations is listed in Table 50. It may be associated with greater
manifestations of allergy like bronchial asthma or allergic rhinitis and may be the cause for
persistent inflammation along the respiratory tract. It is thus seen to be associated with

greater frequency of nasal symptoms and severity in many studies, including the present

study.

CONCLUSION

This study on adult Indian patients with allergic rhinitis provided many
interesting findings. The study highlights the fact that allergic rhinitis, a common problem
In young adults in India, is chiefly associated with multiple indoor allergens. The majority
of these adults have polysensitisation. Although allergic rhinitis is associated with several
symptoms, it is nasal block which shows the greatest association with polysensitisation.
Further, polysenistisation is strongly associated with more severe disease. These findings

have important clinical implications.
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ANNEXURES

Appendix I.
A RETROSPECTIVE CROSS-SECTIONAL STUDY TO DETERMINE THE

ASSOCIATION OF SEVERITY OF ALLERGIC RHINITISAND
POLYSENSITIVITY IN SKIN ALLERGY TESTING AMONG ADULT PATIENTS
EVALUATED AT A TERTIARY HOSPITAL IN SOUTH INDIA

Study No:
Test (SAT):

Hospital No:
Age:
Gender:

Address:

Occupation:

Disease presentation:

PROFORMA

1. | Symptoms

Present(Y/N)

Absent(Y/N)

2. | Nasal block

3. | Watery
rhinorrhoea

4. | Sneezing

5. | Epiphora

6. | Itching skin/eyes

Date of Skin Allergy

Duration of symptoms (Intermittent i.e <4 days per week or <4 weeks per year/Persistent):

Severity of complaints. Mild/Moderate-Severe

Seasonal wor sening:

1. | Spring

(YIN)

2. | Summer

(YIN)
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3. | Rainy season

(YIN)

4. | Winter

(YIN)

5. | Weather change

(YIN)

Time of day where symptoms ar e wor se:

1. | Morning (Y/N)
2. | Afternoon (Y/N)
3. | Night (Y/N)

Place wher e symptoms ar e wor se:

1. | Indoors (Y/N)
2. | Outdoors (Y/N)
3. | At work (Y/N)
Environmental triggers.

1.

2.

3.

Previous AST(Y/N):

Family history(Y/N):

If yes,

1. | Father (Y/N)
2. | Mother (Y/N)
3. | Sblings (Y/N)
4. | Grandparents (Y/N)

List of current medications for allergy:

a) Tablets

b) Nasal sprays
¢) Nasal drops
d) Injections

List of current medication for comor bid illness:




Appendix 1.

A RETROSPECTIVE CROSS-SECTIONAL STUDY TO DETERMINE THE
ASSOCIATION OF SEVERITY OF ALLERGIC RHINITISAND
POLYSENSITIVITY IN SKINALLERGY TESTING AMONG ADULT PATIENTS
EVALUATED AT A TERTIARY HOSPITAL IN SOUTH INDIA

CONSENT FOR SKIN ALLERGY TESTING

The procedure of skin allergy testing has been explained to me. | understand that thistest is
usually safe. However, there are chances of developing adverse reactions like increased
itching, redness and other severe allergic reactions including anaphylactic shock. | also have
no objection to the results of this test being used for therapeutic, academic and research

purposes. | hereby give full informed consent to undergo skin allergy testing.

Date: Patient:

Doctor/Staff Nurse: Witness:
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Appendix I11.

A RETROSPECTIVE CROSS-SECTIONAL STUDY TO DETERMINE THE

ASSOCIATION OF SEVERITY OF ALLERGIC RHINITISAND
POLYSENSITIVITY IN SKIN ALLERGY TESTING AMONG ADULT PATIENTS
EVALUATED AT A TERTIARY HOSPITAL IN SOUTH INDIA

DETAILS OF SKIN ALLERGEN TEST:

Common Allergen Panel:

No. of positive responses.

No. | Allergen Response
1. | Negative control

2. | Dust mite- D.pteronyssinus
3. | Dust mite- D.farinae

4. | House dust

5. | Cockroach

6. | Cotton dust

7. | Parthenium hysterophorus
8. | Cat dander

9. | Wheat dust

10. | Positive control

Additional Allergen Screening Panel:

No. of positive responses:

No. | Allergen Response
1. | Parthenium hysterophorus
2. | Amaranthus spinosus
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3. | Eucalyptus sp.

4. | AcaciaArabica

5. | Mangiferaindica (Mango)

6. | Azadirachtaindica (Neem)

7. | Brassicanigra (Black mustard)
8. | Chenopodium murale

9. | Zeamays (Maize)

10. | Cocos nucifera (Coconut)

Fungal Panel: No. of positive responses.
No. | Allergen Response
1. | Negative control
2. | Aspergillus fumigatus
3. | Aspergillus niger
4. | Aspergillusflavus
5. | Curvularialunata
6. | Alternariaalternate
7. | Penicillium sp.

8. | Candidaabicans
9. | Rhizopus nigricans
10. | Positive control
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Common Food Allergen Panel:

No. of positive responses

No. | Allergen Response
1. | Milk

2. | Wheat

3. | Fish(Sardine)
4. | Chicken

5. | Prawn

6. | Egg(Whole)
7. | Paneer

8. | Coconut

9. | Lemon

10. | Ajinomoto

Any additional alergen tested:
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e Appendix V.
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PN g OFFICE OF RESEARCH
. INSTITUTIONAL REVIEW BOARD (IRB)

5457 CHRISTIAN MEDICAL COLLEGE, VELLORE, INDIA

Dr. B.). Prashantham, M.A., Dr. Min (clinicsl i i
Direcir; Chritlas Eoune ‘c$ ) Dr. Anna Benjamin Pulimood, MD.. Ph.b.,

Chairperson, Ethics Committee ' Chairperson, Research Committee, Principal

Dr. Suceens Alexander, MD.. DM, FASN,.
Secretary, Ethies Commitiee, IRB
Additional Vice-Principal (Research)

April 10, 2021

Dr. Shilpa Susan Mathew.
PG Registrar,

Department of ENT - 3,
Christian Medical College,
Vellore - 632 002.

Sub: Fluid Research Grant: New Proposal:
A retrospective cross-sectional study to determine the association of severity of allergic
rhinitis and polysensitivity in skin allergy testing among adult patients evaluated at a
tertiary hospital in South India over a period of 2 years.
Dr. Shilpa Susan Mathew, Employment Number: 29875, PG Registrar , ENT, Dr.Rupa
Vedantam Employment Number: (09296, ENT Mr. Bijesh Yadav , Employment number:
33244, Biostatistics.

Ref: IRB Min. No. 13642 JOBSERVE] dated 02.12.2020.
Dear Dr. Shilpa Susan Mathew,

I enclose the following documents:-

1. Institutional Review Board approval 2. Agreement

Could you please sign the agreement and send it to Dr. Suceena Alexander, Addl. Vice Principal
(Research), so that the grant money can be released.

With best wishes,

e
CEoLeeTy
Dr. Suceena Alexander Dr & U ARWA
Secretary (Ethics Committee) "
Institutional Review Board Institutionat Review &
Christlan Medical Callegy,
Vell_o.'e =632 002, Tamil Nagu, Inc
Ce: Dr.Rupa Vedantam, ENT - 3, CMC. Vellore | of 4



" ‘;3 ’ OFFICE OF RESEARCH
&- S J; INSTITUTIONAL REVIEW BOARD (IRB)
g CHRISTIAN MEDICAL COLLEGE, VELLORE, INDIA

Dr. B.J. Prashantham, M.A., Dr. Min
i i e:emuul) Dr. Anna Benjamin Pulimoad, M., #hob.,

Chairperson, Ethics Commbtise : Chairperson, Research Committee, Principal

Dr. Suceenn Alexander, MD. DM, FASN.
Sccreu ry, Ethics Committee, IRB
Additional Viee-Principal (Research)

April 10, 2021

Dr. Shilpa Susan Mathew,
PG Registrar,

Department of ENT - 3,
Christian Medical College,
Vellore - 632 002.

Sub:  Fluid Research Grant: New Proposal:
A retrospective cross-sectional study to determine the association of severity of allergic
rhinitis and polysensitivity in skin allergy testing among adult patients cvaluated at a
tertiary hospital in South India over a period of 2 years.
Dr. Shilpa Susan Mathew, Employment Number: 20875, PG Registrar . ENT, Dr.Rupa
Vedantam Employment Number: 09296, ENT Mr, Bijesh Yadav , Employment number:
33244, Biostatistics.

Ref:  [RB Min. No. 13642 [OBSERVE] dated 02.12.2020.
Deir Dr. Shilpa Susan Mathew,

The lastitutional Review Board (Blue, Research and Ethics Comumittee) of the Christian
Medical College, Vellore, reviewed and discussed your project titled “A retrospective ¢ross-
sectional study to determine the association of severity of allergic rhinitis and polysensitivity in
skin allergy testing among adult patients evaluated at a tertiary hospital in South India over a
period of 2 years” on December (2, 2020.

The Committee reviewed the following documents:

1) IRB Application Format

2) Waiver of Consent

3) Proforma

4) Cvs. Of Drs. Rupa, Bijesh, Shilpa.
5) No. of Documents 1 - 4.

The following Institutional Review Board (Blue, Research & Ethics Committee) members were
present at the meeting held on December 02, 2020 in the New IRB Room, Christian Medical
College. Vellore 632 (04,

20f4



OFFICE OF RESEARCH

INSTITUTIONAL REVIEW BOARD (IRB)
CHRISTIAN MEDICAL COLLEGE, VELLORE, INDIA

Dr. B.J. Prashantham, M.A., Dr. Min (clin
Director, Christian Counselling Cenle: g
Chairperson, Ethics Committee

Dr. Ansa Benjamin Pulimood, MD_ P
Chairperson, Research Committee, Principal

Dr. Suceena Alexander, Mp., DM, FASY.,
Sceretary, Ethics Committee, IRB
Additional Vice-Principal (Research)

Vellore

Name Qualification ' Designation | Affiliation
Dr. Anna Benjamin | MD, PhD Principal, Chairperson-Research | Internal, Clinician
Pulimood Commitiee, IRB, CMC, Vellore
Dr. B, J. Prashantham | MA (Counscling Chairperson, Ethics Committee, | External,
Psychology), IRB. Director, Christian Social Scientist
MA(Theology). Counseling Centre, Vellore
Dr. Min (Clinical
i Counselling)
Dr. Suceena MD., DM, FASN Secretary - (Ethics Committee), | Internal Clinician
Alexander IRB, Addl. Vice Principal
(Research), Professor of
3 Nephrology. CMC, Vellore —
Dr. Shyam Kumar DMRD. DNB, FRCR, | Professor, Radiology, CMC, Internal, Clinician
| NK FRANZCR Vellore |
Ms. Grace Rebekha | M.Sc., (Biostatistics) | Lecturer, Biostatistics, CMC, Internal,
. Vellore Statistician
Mr, C. Sampath BSc, BL Advocate. Vellore External,
| = - Legal Expert
Mr. Samuel Abraham | MA. PGDBA, Sr. Legal Officer, Vellore External
I = - PGDPM. M. Phil.BL. Legal Expert
Rev. Ruinard Pearson | BA., B. Th, M. Div,, | Sr. Chaplin, CMC, Vellore. Internal,
: Social Scientist
Dr. Jayaprakash MD, MPH, Dr PH Retired Professor, CMC, Vellore | External,
Mulivil (Epid). DMHC Scientist &
, A Epidemiologist
Dr. Bamey Isaac DNB Associate Professor, Pulmonary | Internad, Clinician
{Respiratory Medicine, CMC, Vellore
4 Diseases) Y -
Mrs. Pattabiraman BSc, DSSA Social Worker, Vellore External,
= Lay Person
Dr. Joe Varghese MBBS. MD Professor, Department of Internal Clinician
Biochemistry Biochemistry )
Dr. Balu Krishna MBBS MD DNB Professor, Department of Intemal Clinician
DMRT Radiotherapy, CMC Vellore =
Dr. Rohin Mittal MS , DNB Professor, Department of Internal Clinician
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