szlagianainisnagausdaatdaannlunisinaasanilialsaannani@uann
u u u
a (=3
DHUNWLULAN

SOUTE 35EENING

Ewmﬁwuéﬁﬂudquuﬁwmmeﬁnmmum‘i’ngmﬂ?agmﬁwmmﬂm
NV AR
A1UITINTWRAIUIFUNN  UANFATNITWAUIFUNIN
AMSUNVEAIEAT QWRIRINTAUNWIINLAE
nsAnu 2543
ISBN 974-347-164-2

=

AURNEURIWIAINTDINUINENAE



THE USEFULNESS OF NASAL CYTOLOGY TEST IN THE DIAGNOSIS OF

ALLERGIC RHINITIS IN CHILDREN

Ronnachai Viriyataveekul

A Thesis Submitted in Partial Fulfillment of the Requirements for the Degree of Master
of Science in Health Development
Program of Health Development
Faculty of Medicine
Chulalongkorn University
Academic Year 2000

ISBN 974-347-164-2



Title : The usefulness of nasal cytology test in

the diagnosis of allergic rhinitis in children

By : Ronnachai Viriyataveekul, M.D.

Field of Study : Health Development

Thesis Advisor : Associate Professor Sompop
Limpongsanurak, M.D.

Thesis Co-advisor : Professor Visanu Thamlikitkul, M.D.,
M.Sc.

Accepted by Faculty of Medicine, Chulalongkorn
University in partial fulfillment of the requirements for
Master's Degree

............................................. . Dean of Faculty of Medicine

(Professor Pirom Kamol-ratanakul, M.D., M.Sc.)

............................................. . Chairman

(Professor Chitr Sitthi-amorn M.D., Ph.D.)

............................................. . Thesis Advisor

(Associated Professor Sompop Limpongsanurak, M.D.)

............................................. . Thesis Co-advisor

(Professor Visanu Thamlikitkul, M.D., M.Sc.)

............................................. . Member

(Sutthipol Udompanthurak, M.Sc.)



=

soude F3eevana: ﬂ?tiﬂ%ﬂ‘ﬂmﬂ’]ﬁ‘%mmﬂuLﬁ@ﬁLéﬂ@NﬂﬂIﬂﬂ’]ﬁﬁ@ﬁﬂéﬂ%ﬂi?ﬂ@ﬂ;ﬂﬂﬁﬂ%ﬂ
@’]ﬂﬂmﬁLLmuLﬁﬂ (THE USEFULNESS OF NASAL CYTOLOGY TEST IN THE DIAGNOSIS
OF ALLERGIC RHINITIS IN CHILDREN) mma‘ﬂ"ﬁ'ﬂ?ﬂm: TAUN.QANAN éNWQﬁ’]LqL
5nf W, 9., (gR-UTnIaNen) ananseifinen AU, T F3TNAIANA W.1., 9.

(ﬂﬂﬂqﬁ‘ﬂ’]ﬂlﬁl§) .69 111 ISBN 974-347-164-2

winlnaldFuntsatadadnilulsaayndniauaingiuiiaalaidinnmeaaule tiudi
o Yo o dl 1 o &l | Qdd‘ o P2 1
fnaglaFunisinwnldvanzan nmeasugadigiaayniduddnrinlidng anaazdae

A o aa o o a ¥ o & =2 d”
nusunnelunstiuguntiadalsaagnéniauaingiudld dnguUsrasAvesnisAnmnil
WeilsziiunmeasuaadidaaynderiANgnaadudnen, Anisinunelsn uazau
Wraziflulunisiilagelspayndnauaing A
% < o < a i AJ =

1F9ausmiAnTeauat 83 918 UAZANMILN A1 41 318 TIN@INITV0Y
v v
Wnynutlszann 2 danid vizgauaundatiu waianisaaeuaznaRamRd Ao Hui

1
a =

TUAGAANTIWLLDE UATAIALEBANN B8 IavEIdaNTIATINIINAILA 29 haw DY 135 1hau
Adsugu(median)egin 75 ey, luaruaugidrdaulassnisvisunn 124 91e Jftae
Isunnsatadaiiulsaayndniauanglun 70 918, AIAINLY, ANNAWIE ANNNTINUNE

Wulsamanimagauiiluuan wazainianiungldifulsalanimagauiiuayu 7ls Aa

80%, 90.74%, 91.80% uaz 77.78% suanéu

agl  nIveasuaditisayndAIANgNAeR uazitsElamilunisdoatiudunig

Ftladelsaayndniauaingiui

NPT NNFWENUNGUNIN AVEINDTRUAR i e

a o/ A A Gl
ALY NNIWERHUIGTNIN @’]EIN@‘H@@’]’Q’]?HV]‘].@“TWH’] ...........................

Un13Anmn 2543 ANENATAANRNIETNUTNENIIN .



## 4275388230 MAJOR HEALTH DEVELOPMENT

Key word:
Nasal Cytology, Diagnostic Test, Allergic Rhinitis
Ronnachai Viriyataveekul : The usefulness of nasal cytology test in the diagnosis of
allergic rhinitis in children. Thesis advisor : Associate professor Sompop Limpongsanurak
M.D., M.P.H. (Clinical Epidemiology) Thesis Co-Advisor: Professor Visanu Thamlikitkul

M.D., M.Sc. 69 pp. ISBN 974-347-164-2

Some children, who are diagnosed as allergic rhinitis without any laboratory test to confirm,

are often treated with inappropriate medications. Nasal Cytology test, which is inexpensive and easy

to perform, may help general pediatricians to confirm their diagnosis of allergic rhinitis. The aim of

this study was to evaluate the accuracy, predictive values and likelihood ratio of nasal cytology test

in the diagnosis of allergic rhinitis.

Eighty three boys and forty one girls, who had nasal symptoms for 2 or more weeks, were

recruited to perform skin prick tests with. common inhalant allergens and nasal cytology tests. Their

ages ranged from 29 months to 135 months and a median of 75 months. Of the 124 subjects, 70

were diagnosed as allergic rhinitis, the sensitivity, specificity, positive predictive and negative

predictive values of nasal cytology test (combined positive eosinophil-or basophil) were 80%,

90.74%, 91.80% and 77.78% respectively.

The conclusion is that nasal cytology test had good accuracy and is useful to confirm the

diagnosis of allergic rhinitis.
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CHAPTER 1

BACKGROUND AND RATIONALE

Rhinitis, allergic and non-allergic, is the most common
chronic illness affecting children. Adolescents (age 12-17 years)
with rhinitis are certainly bothered by a stuffy/blocked nose, a
runny nose, sneezing and problems with concentration,
particularly with schoolwork. Younger children (aged 6-12 years)
present a slightly different picture. They are certainly bothered by
their symptoms and the practical problems of carrying tissues
and taking medication. The parents were more bothered by their
child’s rhinitis than the child. Because rhinitis in the absence of
one of its complications is not associated with mortality or
hospitalizations, many clinicians tend to ftrivialize the child with
chronic rhinitis. But for the children or their parents, chronic

rhinitis is not a trivial disease.

Rhinitis is classified ‘as 'infectious rhinitis, allergic rhinitis
and nonallergic, non infectious rhinitis.  In pediatric patients,

both infectious and allergic rhinitis are common.



Infectious rhinitis, which is typically viral, is often referred
to as a “common cold” or upper respiratory infection (URI). Such
infectious rhinitis is much more common in children than adults.
Preschool children, approximately 6 up to 12 times a year, suffer
from an URI; the incidence decreases with age and averages 2
to 3 common colds a year in adolescents and adults and
children with asthma is likely to have more than that figure.
Rhinoviruses are the most important virus type in school-age
children and adults, while respiratory syncytial virus is important
in pre-school-age children and infants. Several studies have
shown elevated incidence of mild acute respiratory tract illness
among children in day care as compared with home-reared
children and this effect occurs primarily in younger children.
However, there is virtually no evidence that children in day care
have increased rates of lower respiratory illness. In a recent
telephone survey the duration and frequency of the
complications: of URI were studied in children aged 1-3 years.
URIs were found to last longer in children aged 1-2 years in
daycare setting (8.9 days) than in children in home care or in
small care groups (6.8 days). The percentage of URI that lasted
more than 15 days ranged from 6.5% for children 1-3 years of
age in home care to 13.1% for the same aged children in
daycare, perhaps suggesting the complication of sinusitis or

recurrent viral infection.



Allergic rhinitis is a clinical condition, associated with an
excessive generation of specific IgE. It is characterized by the
anterior nasal symptoms of pruritus, sneeze, discharge, and
stuffiness, and in chronic or severe disease, there is often an
associated loss of sense of smell and inability to taste. For
aeroallergen  sensitivity  the  interaction between the
environmental allergen and the specific IgE, bound to high-
affinity receptors (FeER)) on nasal mucosal mast cells, gives rise
both to symptom expression, through release of preformed and
newly generated mediators, and to the development of nasal
mucosal inflammation, through release of cytokines.  This
mucosal inflammatory process is associated with endothelial cell
activation and the tissue accumulation of eosinophils from the
circulation, along with the epithelial localization of both mast cells
and eosinophils.

Mast cells ‘are constitutive cells of the normal nasal
mucosa but-are not found  superficially within_ the airway
epithelium. ~ Immunohisto-chemical staining of nasal biopsies
with monoclonal antibodies against mast cell tryptase identifies
an increase in mast cells within the airway epithelium in both
seasonal and perennial rhinitis, in comparison with biopsy
findings in nonatopic, nonrhinitic subjects. Cross-linking of IgE
on the surface of mast cells by allergen leads to a series of

intracellular events culminating in the release of preformed



mediators from mast cells (histamine, tryptase, haparin) and the
generation of lipid mediators, including prostaglandin D, (PGD,)
and the sulfidopeptide leukotrienes, leukotriene (LT) C, and its
metabolites LTD, and LTE,. These released mediators induce
the nasal symptoms of itch, sneeze, discharge, and blockage,
through interactions with receptors present on both neural and
vascular elements within the nasal mucosa.

In addition to the effects of acute mast cell degranulation
on immediate symptom generation, mast cell degranulation will
contribute to the eosinophilic mucosal inflammation that is
evident in rhinitis.

Eosinophils are not a normal cellular constituent of the
nose. Immunohistochemical staining of nasal mucosal biopsies
identifies that eosinophils are evident in nasal mucosal biopsies
within the submucosa and epithelium in active rhinitis and their
recovery is increased in nasal smear specimens.

Basophils are evident in nasal smear samples in allergic
rhinitis and can be demonstrated to increase in a symptomatic
seasonal  rhinitis . patients 24 hr - following nasal allergen
challenge. Basophils, which, like mast cells, possess high-
affinity IgE receptors, are also derived from CD34 + progenitor
cells in the bone marrow. An increase in circulating basophils is
described in rhinitis consistent with stimulation of these

progenitor cells.



Upper respiratory tract infection is often observed in
children. Some have symptoms of rhinitis for longer than 2 weeks
or recurrent problems. There are several causes which prolong
nasal symptoms of URI for longer than 2 weeks e.g. sinusitis,
allergic rhinitis, recurrent viral infection and adenoid hypertrophy
etc. These patients are often misdiagnosed by clinicians e.g. the
patients with allergic rhinitis are diagnosed to suffer from
bacterial sinusitis or the patients with recurrent virus induced
rhinitis are diagnosed as allergic rhinitis. The tools that general
practitioners or pediatricians utilize for diagnosis of allergic
rhinitis are patient history and physical examination. The study,
which compared case histories alone with provocation tests have
shown the sensitivity of 73% and specificity of 67% and the
prevalence of allergic rhinitis in Thai children is about 40 %.
Therefore, if a patient is diagnosed as allergic rhinitis, the
probability of “correct diagnosis is about 47% which is not high
enough to change treatment. _Another study, which was
conducted in children followed from birth to 6 years old, showed
the sensitivity and specificity of 80% and 41% respectively. The
positive predictive value in this study is 48 % that is too low to
trust only the history for diagnosis of allergic rhinitis. Some
pediatric patients with allergic rhinitis who do not response to the
treatment with antihistamine and nasal decongestant should be

further considered nasal corticosteroids. The most important



adverse effect of nasal corticosteroids which should be
concerned is about bone growth suppression. Therefore, more
evidence is needed to make a decision what treatment should
be given to these patients, instead of trusting only history .
Nasal cytology is a simple and inexpensive laboratory test when
compared with skin prick test that is harmful and manually
dexterous. For diagnosis of allergic rhinitis, it is questionable if

nasal cytology is appropriate and useful for this purpose or not.



CHAPTER 2

LITERATURE REVIEW

The results of nasal cytology test depend on several factors, one
of which is the technique. Various techniques have been used in each
step: obtaining, processing, evaluating, and interpreting nasal

cytology specimens.

A. Sampling Methods

The selection of a sampling method depends on the
requirements of the specimen. Considerations include the age of the
patient, the need for repeated sampling, the site, depth, and thickness
of the nasal mucosa, and the requirement of simultaneous biochemical

studies.

Blown Secretions

In this'method, secretions in the nasal airways are blown onto
wax paper or a plastic wrap and then placed onto a glass slide. The
cells originate from the secretions and may thus reflect a different

population from that collected from the epithelium. A disadvantage is



that many children and patients with some nasal disorders cannot

produce an adequate secretion specimen.

Smears Taken with Cotton Wool Swabs

This is a simple procedure for obtaining cells the adherent
secretions and epithelial layer. As with blown specimens, the cell
count varies considerably. However, this method can be used to
determine the presence or absence of a specific cell population in

terms of a relative proportion .

Imprints

These involve the use of thin plastic strips painted with 1%
albumin to produce a sticky surface. The strips are gently pressed
onto the mucosal surface, usually the septum. A reasonably good cell
yield is obtained and the number of specific cell types counted.
Disadvantages of this method include the need to be manually
dexterous and the presence of a considerable quantity of secretions

on the strip .

Brush Method
This technique employs small plastic-coated, steel-wire brushes

with nylon bristles. The brush is placed between the septum and



inferior turbinate and rotated while being removed. The total number
of cells can be estimated, as the volume in which the cells are
suspended is known. The cells obtained include those from
secretions and those from the epithelial surface layer. Local

discomfort is a disadvantage.

Nasal Scraping

A nasal specimen can be easily obtained by scraping the
surface in the middle third of the inferior turbinate with a plastic
curette. The cells harvested from the epithelial lining are well
preserved and permit differential evaluation of specific cell elements.
Advantages of this method include specificity of sampling site,
minimal trauma with no need for anesthesia, ease of repetition, and
adequacy of specimens at any age in all nasal conditions. Cell
samples can also be used for rapid viral and bacterial diagnostic
studies as well as biochemical analysis. The main disadvantage is
that the superficial quality of the specimen dose not permit evaluation

of changes in the deeper mucosal layers.

The sampling methods of nose blowing and mucosal scraping
have been compared in several studies in adults and children. In
adults with allergic rhinitis, a specimen adequate for microscopic
grading could be obtained 100% of the time by the scraped
technique, but in only 60-66% of the patients by the blown method. In
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children and in patients with rhinopathies not characterized by an
increase in anterior discharge, the yield of evaluable specimens is
even lower with the nose-blowing technique. There was no difference
between the two techniques as to the presence of neutrophils, and the
concordance for the presence of eosinophils was fair (67%).
However, eosinophils were found more often in the nasal-scraping
sample when they were absent in the blown secretion than vice versa
(28% vs.5%). Basophils/mast cells were much more frequently noted

in the scrapings than in the blown specimens (70% vs.4%).

Nasal Lavage

This is performed by introducing saline solution in each nasal
cavity with the patient’s head bent backward during closure of the soft
palate. The volume of the return lavage fluid is known and the total
number of cells harvested can be calculated. The cells are counted in
a hemocytometer and the cell differential determined on a cytospin
slide.

The cytological findings" from nasal “mucosal scrapings and
nasal lavages have ‘been studied to examine their correlation. In
patients ~with allergic rhinitis challenged with relevant allergens,
scrapings and lavages correlated for increased eosinophil number
and percentage and for increased neutrophil count and percentage.
In nonallergic patients or allergic rhinitis patients provoked by an

irrelevant allergen, the correlation was not good, although the
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neutrophils increased in response to the nonspecific stimulus. These
data indicate that there tends to be a positive correlation between

mucosal scrapings and lavages for cell number and percentage.

Biopsy

The most common site of biopsy is the lower edge of the inferior
turbinate. It is important to know the site of the biopsy since the
mucosal lining changes from the squamous type anteriorly to the
ciliated, columnar epithelium in the middle and posterior parts of the
nasal cavities. Anesthesia is necessary and a vasoconstrictor agent is
often required. A disadvantage of the biopsy procedure is that it is too
traumatic to repeat in a serial fashion. The major advantage is that it
allows examination of not only the superficial epithelium, but also the

basement membrane and the submucosal components.

The leukocytes found in nasal lavage fluid have been compared
to those in biopsies following-antigen challenge. In allergic patients
after challenge, in both the ‘lavage fluid and the biopsy tissue,
eosinophils and mononuclear cells, increased although the cell counts
did not correlate. Neutrophils increased more in the lavage samples
than in mucosal biopsies in both allergic and nonallergic subjects,

possibly reflecting nonspecific irritation.
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B. Processing Methods

Fixatives for the specimen on the slide include : air drying (not
recommended); acetone; unscented hair sprays; Mota’s basic lead
acetate; buffered for malin; methyl alcohol; ether-95% ethyl alcohol
(1:1); and 95% ethyl alcohol. The latter preparation gives excellent
results.

Histological stains have variable advantages: Hansel's -
eosinophils;  Wright's -  basophils;  Wright-Giemsa-eosinophils,
neutrophils, and basophils/ mast cells; Papanicolaou-epithelial cells,
nuclear and cytoplasmic changes; toluidine blue-basophils/mast
cells; Leishman’s-eosinophils; alcian yellow-mast cells; Randolph’s-
eosinophils; alcian  blue-basophils/mast cells; May-Grunwald-

neutrophils.

C. Modes of Evaluation

Light Microscopy

Two evaluation methods of the cytogram can be used. One is a
quantitative or semiquantitative assessment of the specimen, graded
as a mean of cells per high-power fields, or qualitatively on a scale of
0-4+. The other method involves making a percentage calculation of

specific leukocytes, e.g., 10% eosinophils.  The quantitative or
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semiquantitative method is generally more informative. The following

part will be detailed about the nasal cytology and clinical condition.

A. Normal Subjects

The normal nasal mucosal cytology of infants, children, and
adults consists of numerous epithelial cells including ciliated
columnar, nonciliated columnar, goblet, and basal cells. An
adequately sampled specimen will always contain some ciliated cells
and goblet cells. There are usually no eosinophils or basophilic cells
within the superficial layer above the basement membrane. A
moderate number of neutrophils and a few bacteria can be seen,
especially if the specimen is taken from the anterior portion of the

inferior turbinate.

B. Allergic Rhinitis

The immunologically sensitized patient develops an immediate
nasal response, and in-over 50% of patients, a late-phase response
with allergen provocation. Pelikan and Pelikan-Filipek studied the
cytology of these responses. The cells seen.in the blown secretions of
102 patients were evaluated for their immediate nasal response as
defined by a period of 0-120 min after allergen challenge. The
positive symptom responses were accompanied by significant
changes in the count of eosinophils (increase followed by decrease) in

67%, of basophilic cells (decrease) in 13% and of neutrophils
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(decrease followed by increase) in 40%. No significant changes in the
count of individual cell types in nasal secretions were found during
most cases of 68 negative immediate nasal responses, or during any
of the 102 saline control challenges. Increase in eosinophils
immediately following allergen challenge has also been described by
other investigators.

The cells of nasal secretion were also examined 4-12 hr
following antigen challenges in 164 allergic rhinitis patients for their
late nasal response. The 104 positive late nasal responses were
accompanied by significant changes in the count of eosinophils in
58% of the cases (increase immediately before and decrease during
appearance of the late response), in basophils in 8% (slight increase
during appearance of the late response), and in neutrophils in 84%
(increase immediately before and decrease during appearance of the
late response and increase again during resolution of the late
response). Most of the 60 cases of negative allergen response were
not accompanied by significant.changes in‘the count of individual cell
types and no changes ‘were ' recorded  during saline-control
challenges.

Nasal lavage studies have also confirmed the changes of
inflammatory cells during the late-phase reaction. The pattern of influx
varied among individuals, but in general eosinophils increased within
1-2 hr after challenge and peaked (in contrast to Pelikan’s work) at 7-

10 hr, neutrophils increased somewhat later than eosinophils and
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represented the greatest number of infiltrating cells in the late
response, and basophilic cells also increased significantly but did not

exceed 1% of the total cells.

Natural Allergen Exposure

The cellular response of the allergic mucosa to natural allergen
exposure has also been studied. During a symptom-free period,
patients with sensitization to mites and a detectable level of dust mite
allergen present were evaluated and compared to healthy volunteers.
All allergic patients showed a wide infiltration of inflammatory cells in
the nasal mucosa, especially neutrophils, but also eosinophils and
metachromatic cells. ~ This suggests that with low-level allergen
exposure, a subclinical minimal persistent inflammation is induced,

even during clinical  latency.

Pipkorn and co-workers studied 10 patients with isolated birch-
pollen allergy from a symptom-free state before, and then in the
symptomatic state during, the birch-pollen-season. As the birch pollen
increased, and the symptoms increased, the percentage and total
number of eosinophils from the nasal lavages increased. The number
of eosinophils increased 20-fold. The total number of basophilic cells
found imprinted on plastic strips also significantly increased during the

pollen season, but did not start to appear after until 4-5 days of pollen
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exposure. A tendency to ward an increase in the number of

neutrophils was noted at the peak of the pollen season.

Clinical Findings

Increased numbers of eosinophils are found in the nasal
mucosa in active allergic disease. In university students,
schoolchildren, and infants, a highly significant correlation has been
shown with nasal secretion eosinophilia and evidence of allergy such
as nose rubbing, sneezing, sniffing, runny nose, and wet and swollen
turbinates. The degree of nasal eosinophilia appears to correlate with
the extent of allergen exposure and with symptoms in allergic rhinitis.
In particular, the increase in eosinophils generally correlates well with
the symptom of nasal obstruction as measured by rhinomanometry.
The presence of eosinophilia also correlates with the presence of
positive allergy skin tests and, along with basophilic cells, with the

serum IgE level.

Regional differences in the presence of eosinophils in the nose
have been observed following antigen provocation of allergic rhinitis
patients with significant increases occurring only at the site of
challenge. Gristwood noted eosinophils in 100% of adult patients with
perennial allergic rhinitis in specimens from both the middle and

inferior turbinates. However, more cells were found in the middle
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turbinate specimens. Adult allergic rhinitis patients in another study
and eosinophils in 90% of the specimens obatined from the ethmoid
region and muxillar sinus mucosa, 80% and 40% of specimens from
the middle and inferior turbinates, respectively, and 50% of nasal

secretions.

Surveying for possible variability of eosinophil detection from
each nostril a clinically symptomatic patients. Kaufman et al found a
concordance between nostrils for the absence or presence (>8%) of
nasal secretion eosinophils in 90% and 80%, respectively, but with an

overall detection rate for eosinophils >90%.

Eosinophils are found in allergic disease at all ages. In 186
children under 6 years of age referred to a group of pediatric
allergists, 42% of blown secretions were positive (>10% of
leukocytes). Ninety-five percent of the positive nasal smears were
obtained in children determined to be atopic, 5% in an undecided

group, and none in the nonatopic group.

Ina prospective study of infants with a strong family history of
allergic disease, it has been shown that both eosinophils and
basophilic cells increase in number in nasal scrapings of allergic
children between birth and 4 year of age but are uncommon in

children with no allergic disease. Fifty children, age 2-7 years, were
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categorized into five groups of 10 subjects as normal, allergic rhinitis,
nonallergic rhinitis, allergic with otitis media, and nonallergic with otitis
media by history, physical examination, allergy skin testing, and
tymponometry. Adequate cytological samples were obtained from all
subjects via the Rhino-Probe. Allergic groups had significantly more
eosinophils than other groups. Basophilic cells were also increased in
the allergic children compared to nonallergic children but the

difference was significant in those with allergic rhinitis.

Miller et al. confirmed the diagnostic usefulness of the nasal
smear for eosinophilia in 177 children aged 4-15 years. Significant
nasal smear eosinophilia (> 4%) was observed by either nose-blowing
or scraping techniques in 69% of children with seasonal allergic
rhinitis (n = 65) and 12% with nonallergic rhinitis (n = 70). In their
study, although the nose-blowing and scraping techniques evidenced
an equal sensitivity of 70% and specificity of 94% almost 40% of

children could not provide blown specimens.

In a study of adults, 19-72 years of age, Lans and co-workers
(24) reported that with Rhino-Probe scrapings 43% of patients with
allergic rhinitis had over 20% of sampled cells that were eosinophils.
No nasal eosinophilia of this magnitude was seen in a control
population or in patients with nonallergic rhinitis. Thus, in their study,

the sensitivity of finding increased eosinophils in allergic rhinitis was
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43%, the specificity was 100%. In another study of 210 adults with
sensonal allergic rhinitis using the Rhino-Probe scraping technique,
eosinophils were present in 81%, basophilic cells in 42%, neutrophils
in 64%, and bacteria in 28% with at least 1 + grading. The frequency
of neutrophil-positive and bacteria-positive specimens in patients with
allergy is noteworthy, although this no doubt represents noninfectious
inflammation; whether there is any presence of infectious inflammation

requires further investigation.

Lim, Taylor, and Naclerio performed nasal lavages to study the
cytology in the secretions of normal subjects, perennially allergic
subjects, and seasonally allergic subjects asymptomatic and out of
season and after an allergen challenge. The predominant leukocyte in
all subjects was the neutrophil. Perennially allergic subjects
specimens contained significantly more total cells, neutrophils, and
eosinophils than specimens from the normal subjects. Seasonally
allergic subjects at baseline~had significantly more total cells and
neutrophils than ‘normal- subject and perennially” allergic subjects.
After an antigen challenge, the  normal subjects did not have a
significant change in their cell number or pattern. In contrast, the
seasonally allergic subjects showed a significant increase in the
number of lavage eosinophils. Although the total number of cells and
number of neutrophils increased following challenge, the change did

not reach statistical significance.
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The normal basophilic cell content of the nose is about 200-400
cells/mm’ of mucosa. The great majority of these cells are located in
the lamina propria. Some patients with chronic rhinitis have more than
2000 basophilic cells/mm’ as the only histological abnormality. They

have been referred to as having “nasal mastocytosis”.

Basophilic cells have been identified as being biologically active
in allergic reactions. As the number of basophilic cells increases, the
nasal symptoms become more severe and provocative challenge
response usually becomes stronger. The number of basophilic cells
also correlates with nasal eosinophilia in allergic rhinitis. The finding of
these cells and/or eosinophils increases the sensitivity of the test for

confirming an allergic diagnosis to nearly 80%.

Because of various techniques for nasal cytology, different
population selected and some flaws in other studied, we need to
conduct this study to find out-whether nasal cytology is useful and

appropriate for diagnosis-of allergic rhinitis in-children‘or not.
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3.2 RESEARCH QUESTION

Primary Question :

Can nasal cytology be used as a diagnostic test for allergic
rhinitis in pediatric patients with rhinitis for 2 or more weeks with an
expected sensitivity of 80% and specificity of 90% at outpatient
department (OPD) in Siriraj hospital

Secondary Question :

How high are the prevalence of allergic rhinitis and non-allergic
rhinitis with eosinophilia syndrome (NARES) in Thai children with

rhinitis for 2 or more weeks?

3.3 RESEARCH OBJECTIVES

1. To evaluate the accuracy, predictive values and likelihood ratio of
nasal cytology test in the diagnosis of allergic rhinitis in pediatric
patients with rhinitis for two or more weeks.

2. To determine the prevalence of allergic rhinitis-and non-allergic
rhinitis with eosinophilia syndrome in Thai children with rhinitis for 2 or

more weeks.



3.4 OPERATIONAL DEFINITION

Gold standard:

The patients who were diagnosed to suffer from allergic and

non-allergic rhinitis.

Allergic rhinitis:

The patients who had pasty history of the following symptoms
i.e. nasal congestion, clear runny nose, sneezing, itching or clear post-
nasal drip on most days for at least 4 weeks when they did not have
colds, the flu or bacterial sinusitis; and had positive skin prick tests to
at least one inhalant allegen.

Non-allergic rhinitis:

This group consisted of three subgroups as follows

1. The sensitized patients who had no history of the following
symptoms i.e. nasal congestion clear runny nose, sneezing, itching or
clear post nasal drip when they did not have colds, the flu or bacterial
sinusitis but had positive skin prick test.

2. Non-allergic  rhinitis ~with -eosinophilia syndrome: The
patients who. had positive history of chronic nasal symptoms and
positive nasal cytology test for eosinophil but negative skin prick test.

3. Miscellaneous group : This subgroup consisted of the
patients with or without history of chronic nasal symptoms who had
negative skin prick test eg. recurrent upper respiratory tract infection,

adenoid hypertrophy, basophilic non-allergic rhinitis etc.



Positive skin prick test:

wheal reaction of 2 mm greater than negative control within 20
minutes.

Bacterial sinusitis:

any of the following symptoms: purulent nasal or postnasal

secretions, persistent unilateral nasal stuffiness or fetid breath.



CHAPTER 4

4. RESEARCH METHODOLOGY
4.1 RESEARCH DESIGN

This study was designed to be a diagnostic test, (a descriptive study
design).
4.2 POPULATION
Target population:
pediatric patients less than 12 years of age with rhinitis for 2 or
more weeks in Thailand.

Study population:

pediatric patients less than 12 years of age with
rhinitis for 2 or more weeks at out-patient department in

Siriraj Hospital.

Inclusion criteria:
1. Children aged less than 12 years.
2. Symptoms and/or signs of rhinitis-(itching, sneezing, runny
nose, blocked nose, or postnasal drip) for 2 or more weeks.
3..Symptoms of recurrent rhinitis with-a symptom free period of
less than 7 days and the total symptom days are 2 or more weeks.
4.The agreement of the parents or guardian for the patients to

participate in.
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Exclusion criteria:

1. Fever within a week prior to the study day.

2. Medication that affected nasal cytology test and had not
been suspended for at least one week before the study day. (oral
and topical nasal steroid, and anti-leukotriene receptor antagonist.)

3.The pediatric patients who could not cooperate on physical
examination
during the study.

4.The patients who were suspected of having food induced

rhinitis by history or positive skin prick tests for food allergens.

5. The patients who were suspected of bacterial sinusitis.

4.3 SAMPLE SIZE

N = Z2.P(1-P)IO°

N = Number of patients with allergic rhinitis

Zo = Z-value at the level of oC error (0.05)
= 1.96

P = Expected sensitivity for diagnaostic test.
= 0.80

0 N Error of sensitivity that can be accepted.
= 0.1

N = (1.96)(1.96)(0.8)(0.2) / (0.1)(0.1) =62



27

The assumed prevalence of allergic rhinitis in this study population
was about 50%.

The total number of patients enrolled was = 124 subjects.

Therefore the sample size of this study was 124 subjects and this
sample size was big enough to detect specificity at 90% or more as
well. The assumed sensitivity and specificity of this test were from a
combined result of nasal eosinophil and basophilic metachromatic cell

examination as a parallel test

4.4 STUDY PROCEDURE

The eligible patients were enrolled and the following tests were
performed :
1. Nasal cytology test by a doctor who was unaware of the
diagnosis because the specimens were coded and kept in a
slide box until three to five slides were reached and then
examined.
2. Allergy testing by one doctor who was unaware of the results
of the nasal cytology test.

3. History of chronic rhinitis was checked and recorded.



This procedure is shown in the following diagram.

Fig 2. The study procedure diagram.

Patients with rhinitis for 2 or more weeks,

Masal cytology test.

History of recument or chronic rhinitis when the subjects do not have a

cold or hacterial sinusitis.

v v

Positive Megative

Skin prick test.

v

v v v

Fositive MNegative Fositive MNegative,
AR Man-AR sensitized subject Man- AR
METHODS

4.4.1 The details of the methods of nasal cytology tests

(a) sampling methods:

products, “Allertech) to sample nasal specimen of both the

28

In this study, we used a plastic curette (Rhinoscrape, local

secretions and surface epithelium under-direct visual-inspection.

This instrument is routinely used in clinical practice and has many
advantages as mentioned in the literature review.
specimen from both nasal sides could, with minimal trauma, be

easily obtained by scraping the surface in the middle third of the

inferior turbinate.

The nasal
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(b) Processing methods.

The specimen was transferred to a slide. The cupped tip
was tilted onto the glass and the wet contents of the sample
spreaded over a small area. The specimen was visible to the
naked eye on the microscope slide to check whether it was
adequate or not. Wright Giemsa solution was used for histological
stains. Staining methods were as follows

1. Drip Wright-Giemsa (volu-sol) solution on the slides for 3-5
minutes.

2. Drain the excess stain then dip the slides in volu-sol buffer or
distilled water for a few seconds

3. Drain the excess buffer or distilled water, and air dry
specimens.

4. Scan at low power to determine whether the specimen had an
adequate number of non-squamous epithelial cells and good

quality stain.

(c) Evaluation

Add a drop of immersion oil to the specimen and scan at
low power (x100) to determine whether the specimen had an
adequate number of non-squamous epithelial cells and a good
quality stain (the cytoplasmic staining of epithelial cells was light

blue, the cytoplasmic granules of eosinophil stained bright red
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and the cytoplasmic staining of neutrophil was dark blue). The
nasal cytogram was then viewed at high power (x1000). The two
cell types seen in the stained specimen were examined and
graded as a mean of cells per 10 high power fields. (Appendix

1)

4.4.2. Allergy testing

2.1 Prick method

Allergy skin testing was performed by prick method using
a 26 gauge needles on the upper back or forearms. Panels of
common aeroallergens for allergic patients in Thailand include
Dermatophagoides pteronyssinus, Dermatophagoides farinae,
American cockroach, Johnson grass, Bermuda grass,
Alternaria, Cladosporium, Cat dander, Dog hair and House dust
(Center laboratories, Post Washington, NY). A positive reaction
was regarded as being 2 mm or greater than the negative
control. -Histamine phosphate (1mg/ml)-was used as positive

control and 0.9% normal saline as negative control.
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4.5 MEASUREMENT

Two instruments used in this study were skin prick test for
allergy testing and eosinophil and basophilic matachromatic cell
grading for nasal cytology test. Therefore, reliability and validity
were determined and shown as follows.

1) Reliability

Skin prick test

Two pediatric patients with allergic rhinitis and one adult
asthmatic were invited to repeat skin prick test within two weeks.
Eight points for allergens, one point for positive control and one
point for negative control were performed on their forearms
without knowing where or which the allergens were. Skin reaction
with wheal size of 2mm or greater than negative control within 20
minutes was considered positive.

The end results of this study we needed to interpret were
positive or negative. Therefore, the kappa value was determined

and the results are shown in table 1
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Table 1 Intra-examiner reliability for skin prick

2™ test results 1% test results

Positive Negative

Positive 11 0
Negative 1 18
Kappa = 057 -053 = 044 = 094
1 -0.53 0.47

Nasal Cytology test

The reliability of this test could be determined by intraclass
correlation or kappa statics but the end results we needed to interpret
were positive or negative. Therefore, the kappa value was chosen to
test reliability. Twelve slides were randomly selected to be examined
twice at least one month apart by a single operative whereas on other
occasions two operatives were asked to -perform the grading. The
results of this grading of-eosinophil and basophil are shown in Table 2
and also the kappa values.  The results were found to be excellent as

shown intable 3.



Table 2 . Grades of eosinophil and basophilic cells
(a) Single operative (Eosinophil/ Basophil)
(b)

33

1" 0/0 1+ 2+ 4410 01+ 3+ 71+ 0/0
v 0/0 1+ 2+ 4470 | 0571+ 3+ 71+ 0/0
1" 0/0 2+ /0.5 0/0 0/0 1+/3+ | 0.5+/05+
v 0/0.5 2+ f 2+ 0/0 0.5/0 1+/2+ | 0.5+/05+
(b) Different operatives (Eosinophil/ Basophil)

1" 1/0.5 143 0.5/0 471 0.5/0 0/0
v 0.5/0 242 0/0 410 0.5/0 0/0

1" 0/0 2/1 470 040 471 0/0

v 0.5 2/2 212 0/0 2/0 0.5/0.5
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Table 3 Intra and inter - observer reliability for nasal cytology test.

(a) Single operative

The cut-off point at grade 1

The cut-off point at grade 2.

1#* test results

1* test results

2" test results Positive Megative 2" fest results Positive Megative
Positive 5 0 Positive 5 4]
Megative 4] g Megative 0 7
Kappa = 1-0.51 = 0.4% =1 Kappa = 1-0.51 = 0,45 =1

1-051 = 049 1-0.51 0.49

(b) different operatives

The cut-off point at grade 1.

The cut-off point at grade 2.

1* test results

1#* test results

2" test results Positve  MNegative 2" fest results Positive Megative
Positive 5 0 Positive 5 4]
Megative 1 5 Megative 0 7

Kappa= 092-05 =042 = 0.84
1- 0.5 0.5

Kappa = 1-051 =049 = 1
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2) Validity.

Nasal cytology test:

The validity was determined and shown after the study had been
completed.
Skin prick test:

This test is recommeded as the primary test for the diagnosis of IgE-
mediated alllergic diseases and for research purpose by the European
Academy of Allergology and clinical Immunology and the U.S. Joint

council of Allergy, Asthma and Immunology.

4.6 DATA COLLECTION

The eligible pediatric patients, who came to OPD at Sirira;
Hospital, were enrolled between June 2000 and March 2001.
These patients were not randomly selected because there were
not many patients who were compatible with inclusion criteria
and we assumed that the patients came to hospital at random.

The following detail were recorded.

Administrative variables

- name

- address

- identification number
Zero state variables

- age
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- sex
- duration of the symptoms of rhinitis on this episode
- past history of nasal symptoms and duration before this

episode

Outcome variables

- total number in each cell type.
- grades of nasal cytology for each kind of cells ; Eosinophils,
Basophilic metachromatic cells.
- the patients who were diagnosed of having or not having
allergic rhinitis.
- the patients who were diagnosed as non-allergic rhinitis with

eosinophilia syndrome.

4.7 DATA ANALYSIS AND STATISTICAL TEST
Analysis of outcome variables.
1. The sensitivity, specificity, predictive value and accuracy:

These values were evaluated after the best cut-off point of nasal
cytology tests for eosinophil and basophilic metachromatic cells had
been determined. Where the highest value of the sum of the sensitivity
and the specificity which was at least 90% among each level of cell
grading made the best cut-off point for each test. The sensitivity,
specificity and the predictive values at that cut-off point were reported.

These results were combined and categorized in two-by-two table as
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a parellel test. These values of sensitivity, specificity, predictive values

were calculated from. The combined cell finding.

2. Likelihood ratio:

Likelihood ratio was calculated and shown at each level of nasal
cytology grading for each kind of cells and for each level of combined
results.

3. Relative frequency:

The relative frequency of allergic rhinitis and NARES were determined

and shown for the prevalence.



CHAPTER 5

RESULTS

The base-line characteristics of the subjects are shown in Table
4. The median age of the subjects was 6 years 3 months and ranged
from 2 years 5 months to 11 years 3 months. The age and sex
between allergic rhinitis group and non-allergic rhinitis group were
comparable as shown in table 4. They consisted of 83 boys and 41
girls. Of the 124 subjects, 70 were diagnosed to suffer from allergic

rhinitis.



Table 4 Base-line Characteristics of the 124 subjects
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Characteristic

All subjects
{n=124)

AR
(n = 70)

Non - AR
in=54)

Age (month)
mean { £ 3D
median (range)

Lfale (%)

Dration of rhinitis on

the visiting day
0.5-1mo
1.1-6mo

> & mo

Humber of allergen
sensitization

One allergen

Two allergens

> two allergens

skin prick test results
Dust mite
Coclkroach
Cat dander
Bermuda grass
Johnzon grass
Dog hair

House dust

76.12 (27.04)
75 (29 — 135)
67%

79 (63.71 %)
35 (28,23 b4)
10 (08.06 %)

80.63 (25.48)
78 (42 - 135)
69%

37 (52.86 %)
23 (34.29 %)
9 (12.85 %)

57.14 %
2429 %
18.57 %

81.43 %
28.57 %
12.86 %
12.86 %
10-%4

2.85 %
1.42 %

70.28 (28.12)

£9.5 (29 — 121)

65%

42 (77.78 %)
11 (20,37 %)
1(01.85%)

371 %
1.86 %

5.56%
1.86 %

AF = allergic rhinitis

Hon - AE. = non allergic rhinitis
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The number of the subjects in each grade of eosinophil and
basophil are shown in table 5 and 6. None of the subjects in non-
allergic rhinitis group were in grade 3 and 4 whereas it was
comparable between both groups in grade 0.5 and 1.

Table 5 The number of the subjects in each grade of eosinophil

Grade of eosinophil AR(%) Non-AR(%)

4 11 (15.71) 0

3 5(7.14) 0

2 17 (24.29) 2(3.70)

1 12 (17.14) 7 (12.97)
0.5 16 (22.86) 16 (29.63)
0 9(12.86) 29 (53.70)
Total 70 (100 ) 54 (100 )

Table 6 The number of the subjects in each grade of basophilic cells

Grade of basophil AR(%) Non-AR(%)
4 45.71) 0
3 16 (22.86) 0
2 18 (25.71) 4.(7.40)
1 14 (20.00) 8(14.82)
0.5 8(11.43) 8(14.82)
0 10 (14.29) 34 (62.96)

Total 70 (100) 54 (100)
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The sensitivity, specificity, predictive values and likelihood ratio

of eosinophil and basophil at each level are shown in table 7 and 8 .

Table 7 The sensitivity, specificity, predictive values

ratio in each grade of eosinophil

and likelihood

Cut - Cumulative Sensitivit  Specificit PPV NPV LR
off number of y y
Point at subjects including
grade preceding grade
AR Non AR

4 11 0 15.71 100 100  47.79 -
3 16 0 22.86 100 100  50.00 -
2 33 2 4714 96.33 94.29 58.43 6.56
1 45 9 64.29 64.29 83.33 64.29 1.32
0.5 61 25 87.14 53.70 67.78 76.32 0.72
0 70 54 100 0 56.45 0 0.24

PPV = Positive predictive value

NPV = Negative predictive value

LR - Likelihood ratio
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Table 8 The sensitivity, specificity, predictive values and likelihood

ratio in each grade of basophilic cells

Cut-off Cumulative Sensitivit  Specificity PPV NPV LR
Point number of vy
at subjects including

grade preceding grade

AR Non AR

N W A~

0.

4 0 5.71 100 100 45 -

20 0 28.57 100 100 51.92 -

38 4 54.29 92.59 90.48 60.98 3.47

52 12 74.29 70.37 81.256 70.00 1.33
5 60 20 85.71 33.33 75.00 7r.2r 0.77

70 54 100 0 56.45 0 0.23

The objective of this study is used for confirmation. Therefore,
specificity is important and should be higher than 90%. Nasal
cytology test for eosinophil and basophil should be set at grade 2 for
both types  of cells. The positive and negative predictive values are
shown in table 7 and 8
Both nasal eosinophil and basophil examination were-combined as a
parallel test by using the cut-off point at grade 2 for each cell type.
The sensitivity and specificity were determined as shown in table 9
and 10. The sensitivity was much higher whereas the specificity was
slightly lower in the combined results than those in a single one. The

likelihood ratio for each level of the combined results that were
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determined are shown in table 11. The area under curve (ROC) of
combined results was 0.918 whereas the area under curve of
eosinophil and basophil cell examination were 0.812 and 0.829

respectively.
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Table 9 The number of subjects in different groups showing the

nasal cytology results from both AR and Non AR
(a)

Basophil examination Eosinophil examination
Positive Negative
Positive 15 18
Negative 23 14

Allergic rhinitis group (AR)
(b)

Basophil examination Eosinophil examination
Positive Negative
Positive 1 1
Negative 3 49

Non-allergic rhinitis group (Non-AR)



45

Table 10 The results of the combination of eosinophil and basophilic

cells examination.

Test results AR non AR

Eosinophil and /or 56 5

Basophil positive

Eosinophil and basophil 14 49

negative

Sensitivity = 80% (95% CI ; 70.63-89.37)

Specificity = 90.74% (95% Cl; 83.01-98.47)

Positive predictive value =91.80% (95% ClI; 84.92-98.68)
Negative predictive value = 77.78% (95% CI; 67.51 — 88.05)

The prevalence of allergic rhinitis = 56.45% (95% CI; 47.72 — 65.18)
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Table 11. The likelihood ratio for each level of combined results.

Levels of combined results AR  Non- AR Likelihood ratio
Both Eo and Ba negative 14 49 0.22
Either Eo or Ba positive 41 4 7.91
Both Eo and Ba positive 15 1 11.57

Some subjects had positive nasal cytology test in both
eosinophil and basophil but the level was lower than grade 2.
Therefore this criterion was added to the former combined results as a
parallel test again, the sensitivity and specificity were determined by
using grade 1 for both cell types. The results are shown in table 12.

Table 12 The results of the three combined criteria

Test results ARNon AR
Eo grade2 or Ba grade 2 or 58 8
both Eo grade 1 and Ba grade

1: POSITIVE

Eo and Ba grade 2 and both-Eo 12 46

and Ba grade 1:

NEGATIVE



CHAPTER 6

DISCUSSION

In practice, when we perform this test, two kinds of cells may
be seen in the same subject in equal numbers and sometimes one
cell type is easily seen over the other. This study shows that the
nasal cytology test for eosinophil or basophilic cells gives good
specificity but low sensitivity (table 7 and 8). When both results were
combined as a parallel test, the sensitivity was much higher and the
specificity was slightly lower but still high ( table 10). Another
criterion for positive test was tried to combine this test as a parallel
test again, but the results were not good enough (table 12).
Therefore, a combination of these two cell types as a parallel test
should be performed on the patients.

When comparing these results with other studies which | have
mentioned in the literature -review, some-have lower sensitivity or
specificity and' others' have higher results.’ It depends on the
selected subjects and the techniques-used:in those studies. One
study,” that was carried out on pediatric patients, utilized
Rhinoprobes for specimen sampling and Wright Giemsa solution for
staining the specimen as our study. Jirapongsananuruk et al
determined the diagnostic value of the nasal cytology test and

demonstrated that only eosinophil or basophil examination had
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higher specificity compared with sensitivity and also better positive
predictive value. The sensitivity of 91.67 %, specificity of 100%,
positive predictive value 100% and negative predictive valve of
91.1% that were reported in her study were higher than our results.
The subjects with allergic rhinitis in that study, who were
recruited from the allergy clinic (tertiary care unit) might have had
more severe symptoms than our subjects who were recruited from
OPD. The control group she studied were healthy children who did
not have any symptoms as compared with our subjects who had
rhinitis for at least 2 weeks similar to the index group. The criteria for
diagnosis of allergic rhinitis between these two studies were similar.
The diagnosis of allergic rhinitis used in this study depended
on history and a positive skin prick test to at least one inhalant
allergen. Although, provocation tests are the gold standard method ,
they are less well standardized than skin tests and in children, who
have perennial symptoms, may have nasal hyper-reactivity to any
allergens or placebo. Therefore, we included all children who had
classical history of sneezing, itching, rhinorrhea or stuffy nose in the
morning or evening and recurrent rhinorrhea through the day. This
effect would make the sensitivity lower than it should be because
the number of subjects was over diagnosed as allergic rhinitis. For
specificity, the result might have been lower than it should be,
perhaps, because the history taken from the parents was less

positive. Renzoni et al have shown that the history taken from
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parents was less positive than those from children. However in this
study we had 3 subjects who were diagnosed as sensitized
patients, none of them was positive for nasal cytology. Another
reason was that some subjects who had positive results for the
nasal cytology test but negative results for the skin prick test were
included in non- allergic rhinitis group. Some of these subjects (5
cases in grade 2 or more) may have been misdiagnosed, because
they may have had local specific IgE production in their noses that
would make them have nasal symptoms and a positive result for the
nasal cytology test without reactivity to the skin prick test.

Some subjects recruited in this study had preceding histories
of virus-induced rhinitis.  The cellular infiltrate in the nasal mucosa
during rhinovirus infection has so far received limited study. The
number of polymorphonuclear leukocytes increased in the mucosa
of the inferior turbinate very early (day 2) during naturally acquired
colds compared with the recovery phase (day 14) in the same
individuals. ~An-increased number of polymorphonuclear leukocytes
was also noted in volunteers with rhinovirus induced colds on the
first and second days when compared to sham-inoculated controls.
Fraenkel et al did not find any change in the number of
polymorphonuclear leukocytes by immunohistochemistry on day 4
of illness in volunteers with rhinovirus induced colds compared to
normal controls. Infiltration of polymorphonuclear leukocytes into

(and through) the nasal mucosa may be a very early and transient
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event. Within 24 hours of rhinovirus inoculation, Naclerio et al found
an increase in polymorphonuclear leukocytes in nasal washes
obtained every 4 hours around the clock the number had already
begun to decrease by day 3.

Recently, Avial et al have shown that the patients with allergic
rhinitis received nasal challenge with allergen or placebo over the
week before nasal inoculation with rhinovirus type 16. Increase in
neutrophils and interleukin 6 and 8 concentrations in nasal lavage
fluid were similar in both groups until day 15 when compared with
eosinophil, in which an increase was not observed. Therefore, the
time we perform nasal cytology test should be longer than 2 weeks
after history of virus induced rhinitis. This may affect our results and
may lower the sensitivity of the test (The history was suggestive to
viral infection in 4 cases).

Some subjects, who were diagnosed as non-allergic rhinitis,
had eosinophil or basophil in their nasal mucosa from grade 0.5 to
2. These patients. may develop allergic disease in the future. In a
prospective study of infants with a strong family history .of allergic
disease carried out by Zeiger and Heller, it was reported that both
eosinophils and basophilic cells increases in number in nasal
scrapings of allergic children from age 4 months through 4 years
but were uncommon in children with no allergic disease. Although,
the limitations of the gold standard method used in this study and

the excellent results of intra-observer and inter-observer reliability,
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this study shows that the nasal cytology test has good sensitivity
and specificity and can be generalized to the pediatric patients who
have nasal symptoms for longer than 2 weeks even to a mild
degree. And the pediatric patients who have a positive result to
nasal cytology test will have about 84% the chance of being
sensitized to dust mite (positive predictive value x percentage of
allergic rhinitis patients with sensitization to dust mite). It should
also be suggested to these patients that they avoid dust mite with
the standard method. Although, the positive predictive value was
high (91.80%), this means that about 9 % percent of the patients
who were diagnosed as allergic rhinitis by nasal cytology test will be
treated incorrectly the treatment with nasal corticosteroid looks
harmful for the patients who are not allergic rhinitis , but it is helpful
in these cases because nasal corticosteroid will decrease nasal

eosinophil and basophil and also nasal symptoms .



CHAPTER 7

CONCLUSION

Several studies have reported the correlation between
nasal eosinophilia and symptoms in allergic rhinitis. Various
techniques have been utilized to confirm this results. In this
study, nasal scraping and Wright-Giemsa stain were chosen to
perform on the pediatric patients aged between 29 months and
135 months who had symptoms of rhinitis for 2 or more weeks.
The nasal cytology test used was the combination between nasal
eosinophil and nasal basophilic cells. The results of this study
were as follows the sensitivity of 80%, specificity of 90.70%,
positive predictive value of 91.80% and negative predictive value
of 77.78%. The prevalences of allergic rhinitis, non-allergic
rhinitis with eosinophilia syndrome and basophilic non-allergic
rhinitis in the pediatric patients with rhinitis for 2 or more weeks
were 56.45%, 1.6% and 2.4% respectively. Further study is
required to confirm these values because the sample size in this

study was too small. Because of the good results and the
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excellent reliability of the test, this test is useful and appropriate to

confirm the diagnosis of allergic rhinitis.
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Appendix 1
Grade of nasal cytology
Quantitative analysis Grade
Eosinophil
0 0
0.1-1.0 0.5
1.1-5.0
5.1-15
15.1-20.0
> 20
Basophilic cells
0 0
0.1-0.3 0.5
0.4-1
1.1-3.0
3.1-6
>6

S W N =
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Appendix 2

CASE RECORD FORM
NO.oerrvvnvenns Date............
A\ 1 £ 1O Sex....... . Age HN ...ovvvenn o
Symptoms Duration
0 sneeze  Lciiieeieeeeen
1 itch  reieceees
03 blocked
O rhinorrhea ...
O fever | 0/ 0 rieiereieiesenans
0 postnasaldrip  ..oooeiiiiiiiinenen
00 cough  reieenons
O sore-throat  ...cceieeniniinens
Signs nasal turbinate . right left
Inferior congestion 0
Inflammation 0 0
pale mucosa a3 O
Middle congestion 0 0
Inflammation 0 0
pale mucosa ) 0
Middle meatus discharge | O
Intact m O
Discharge Nasal canal
watery 0 a
mucoid 0 0
puruient O 0
Middie meatus
watery 0l c
mucoid 0 0
purulent O 0
Skin prick test 03 positive (3 negative
Allergen...... grade.......
Nasal cytology (3 Eosinophil cell/field grade.......
03 Basephil cell/field grade.......
3 Neutrophil cell/field grade........
vymphocyte cell/field grade.......
3 Goblet cell cell/field grade.......
3 Negative
Table 1
Quantitative analysis Grade
Eosinophil
0 0
01-1.0 0.5
1.1-50 1
51-15 2
15.1-20.0 3
>20 4
Basophilic cells
0 0
0.1-03 0.5
04-1 1
1.1-3.0 2
316 3
>6 4
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