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ABSTRACT 

Background: 

Allergic Rhinitis is a clinical hypersensitivity of the nasal mucosa to foreign substances mediated through 
lgE antibodies. During symptomatic periods, eosinophils predominate in the nasal secretions of patients with 
allergic rhinitis. These can be demonstrated using a simple technique using the Wright's stain. This study aims to 
determine the relationship between nasal smear eosinophilia with severity classification of allergic rhinitis among 
Filipino children. 

Methods: 

Ninety-one symptomatic Filipino children suffering from allergic rhinitis were included in this study. All 
patients had a positive skin test result to at least one aeroallergen. Nasal smear samples were taken from both 
nostrils and specimens were stained using the Wright's method to demonstrate eosinophils. 

Results: 
Nasal smear eosinophilia correlates with the severity classification of allergic rhinitis among symptomatic 

pediatric patients (p = 0.0001). Detection of� 12 eosinophils per 10 HPF in nasal smears can be a predictor of a 

mild disease with a 90.9% sensitivity and 70.7% specificity. Eosinophil count of� 17 per 10 HPF is an indicator of 
a severe condition with a 96.3% sensitivity and 87 .5% specificity. 

Conclusion: 
The results suggest that nasal smear eosinophilia correlates with the severity classification of allergic 

rhinitis among symptomatic Filipino children. Eosinophil determination in nasal smears can be utilized both to 
confirm the diagnosis and to indicate the severity of allergic rhinitis. 
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INTRODUCTION There are two types of Allergic Rhinitis: Perennial 
and Seasonal. However, some literature reported a final 
category termed as episodic. Perennial allergic rhinitis is 
characterized by intermittent or continuous nasal 
symptoms resulting from an allergic reaction without 
seasonal variation and symptoms are generally persistent 
throughout the year. Seasonal allergic rhinitis is a 
specific allergic reaction of the nasal mucosa, the 

symptoms are periodic in nature and occur during the 
pollinating season. 

Allergic Rhinitis is an lgE-mediated hypersensitivity 
reaction of the nasal mucosa to allergens. Previous studies 

have shown that as many as I 0% of children and 20 -30% 
of adolescents have allergic rhinitis, the youngest reported 
case was 6 a month-old infant. 1 
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The major clinical symptoms of allergic rhinitis 
are sneezing, nasal pruritus and nasal congestion. In an 
early study made at the UP - PGH, majority of adult and 

pediatric patients suffering from allergic rhinitis 
presented with rhinorrhea, sneezing and nasal congestion 
in more than 90% of cases.2 
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Severity classification of allergic rhinitis based on 
symptomatology was first reported in 1988.The most recent 
scoring system w as m ade by Allegra in 1993. Grade 1 is 
based on the presence of any symptom or a symptom
complex with minimal awareness. Bothersome symptoms 
are categorized as Grade 2. Lastly, a Grade 3 classification 
is given if the symptoms already interfere with the patient's 
daily activities and sleep.3 This grading score has been 
utilized by many clinicians, however, this was long-thought 
to be subjective and highly dependent on the tolerance 
level of patients. 

Laboratory parameters such as peripheral blood 
Eosinophil and serum total IgE were used by some 
clinicians but they prove to be useless in the diagnostic 
confirmation of allergic rhinitis. In addition, no correlation 
was found between these laboratory tests and symptom 
scores of patients. Blood eosinophilia of 4% to 12% may or 
may not be present in active allergic rhinitis. 1 Hence, the 
presence or absence of peripheral blood eosinophilia 
should not be relied upon in making a diagnosis of allergic 
rhinitis. Blood count showed that eosinophils were within 
normal in 72.9% of patients with allergic rhinitis in a local 
investigation made at PGH.2 Peripheral blood eosinophils 
therefore have no diagnostic nor prognostic value in the 
nasal allergy evaluation.4 

Serum IgE determination among Filipino patients 
with allergic rhinitis were elevated at a range of 200 - 2000 
IU / ml. This was documented in 69% of cases at PGH. 
However, 31 % had normal serum IgE levels despite having 
an active allergic rhinitis2

. IgE determination in the 
Philippine setting is an expensive tool and results are not 
readily available at a soonest possible time. A significantly 
elevated total IgE level may occur in the serum of patients 
with allergic rhinitis but it has a very limited role, in 
symptomatology and severity classification5 nor a 
prerequisite in its diagnosis. 

1 

Eosinophils play an important role in the 
symptomatology and pathophysiology of allergic rhinitis. 
The antigen - antibody reaction in the nasal mucosa causes 
the release of Eosinophil chemotactic agents from the mast 
cells. These chemotactic factors attract eosinoophils to the 
reaction sites and these cells are therefore regularly found 
in the nasal secretions of patients presenting with 
symptoms of nasal allergy.4 

The correlation between clinical allergy and nasal 
smear eosinophilia was first emphasized by Eyerman in 
19226 and later confirmed by other investigators. The only 
characteristic laboratory finding in allergic rhinitis is the 
presence of large numbers of eosinophils in Hansel-stained 
smear of the nasal secretions obtained from the nasal 
mucosa during its symptomatic period. 1 Presence of 
eosinophilia in nasal cytology portends a greater likelihood 
of good clinical response to topical intranasal steroids 7

. 

Locally, no previous study has been made regarding nasal 
smear eosinophilia and nasal allergy. Hansel stain likewise, 
is not commercially available in the Philippines and the 
procedure per se is not a part of the routine screening tests 
in the clinics nor offices among practicing Allergologists 
and ENT specialists. 

In this study, the smear technique was used to 
detect e osinophils from the n asal mucosa. T his method 
has long been used for morphological analysis and is an 
important tool in demonstrating the presence or absence 
of eosinophils. Air-dried specimens of nasal ·secretions 
obtained with a cotton swab applicator from the surface 
of the inferior turbinate from both nostrils were fixed and 
stained using the Wright's method. 

This study utilized a prospective cross-sectional 
study of Filipino children affected with active allergic 
rhinitis. 

The General Objective was to determine the 
association between nasal smear eosinophilia (absolute 
number of eosinophils in the nasal secretions or the 
smear grading score) with the severity classification 
(mild, moderate and severe) of patients with allergic 
rhinitis. 

The following are the Specific Objectives: 

1. To determine the distribution of patients with
allergic rhinitis as to age, gender and family
history of atopy.

2. To determine the distribution of affected
children as to type of allergic rhinitis: seasonal
and perennial.

3. To determine the distribution of patients with
allergic rhinitis as to severity classification:
mild, moderate and severe.

4. To describe the clinical manifestations and
physical examination findings of pediatric
patients with allergic rhinitis.

5. To know the sensitivity and specificity of actual
nasal smear Eosinophil count in detecting
severity condition of Filipino children with
allergic rhinitis.

MATERIALS AND METHODS 

A.STUDY POPULATION

Ninety one symptomatic Filipino pediatric 
patients with allergic rhinitis aged 3-17 years old, of 
either sex, satisfied the inclusion criteria set by this 
study. They were assessed as having either perennial or 
seasonal allergic rhinitis based on their histories. Their 
physical examinations were compatible with the 
diagnosis of allergic rhinitis. Severity classification of 
their symptomatology was based on the grading score 
adopted from Allegra 3• 

Grade 1: Mild symptoms but with minimal 
awareness. 

Grade 2: Moderate symptoms with definite 
awareness and symptoms are bother 
some but tolerable. 
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Grade 3: Severe symptoms which are hard to 
tolerate, affect activity and with 
interference with daily living and 
sleep. 

All guardians of patients were requested to sign 
informed consent after thorough explanation of the study 
procedure. Initial laboratory evaluation included stool 
examination and complete blood count with differentials. 
All patients underwent skin testing using the modified 
prick (Pepys) method to common aeroallergens. This was 
done to rule - out NARES (non-allergic rhinitis with 

eosinophilia) as a cause of rhinitis associated with elevated 

nasal E osinophil I eve!. All su bjects h ad p ositive skin t est 
result to at least one aeroallergen. Excluded were the 
following: those who had received previous 
immunotherapy less than a year prior to the study, those 
who were still undergoing immunotherapy, those whose 
rhinitis were secondary to structural abnormalities, those 
who had active or incipient respiratory tract infection, those 
who can not abstain from the use of antihistamines, those 
with metabolic imbalances like hypothyroidism which may 
be associated with rhinitis, those with other significant 
medical conditions which in the judgement of the 
investigator required immediate treatment or would 
interfere with the results of the study, those who were on 
topical or oral steroids and topical disodium cromoglycate 

within one month prior to the study, those on astemizole 
within 6 weeks, those on topical or oral antihistamines and 

topical decongestants at least 3 days prior to nasal 
collection and sampling. 

B.PROTOCOL

All subjects included in the study were instructed to 
clear their nose of excess secretions. Using a disposable 
cotton - tipped applicator and under direct illumination and 
visualization of the nasal cavities, samples were taken 
posteriorly from the median and inferior portions of the 

inferior turbinate of both nostrils avoiding the anterior bulb 

area. The applicator was pressed gently on the mucosa! 
surface and moved-outwardly 2-3mm. The procedure was 
repeated twice and the applicator was withdrawn without 
touching the nasal vestibule to prevent contamination. The 
same procedure was made on the other nostril. 

The nasal secretions were obtained and were placed 
in clean glass slides. The samples were fixed for one 
minute with absolute methanol and exposed to undiluted 
Wright's stain solution for 2 minutes. The stain was 
flushed from the horizontal slide with water. The slides 

were then allowed to air-dry in a tilted position. 

Reading of nasal cytogram was performed by a 

medical technologist competent in examining smears and 
checked by the pathologist. Using a microscope, cytogram 
grading amd actual Eosinophil count was demonstrated 
under a high power lens and oil immersion as the mean 
number of cells per 10 HPF examined. Grading of nasal 
cytogram was based on the standard scoring system 
adopted from Jalowayski and Zeiger. 8 

Grade 
0 
1 

2 

3 
4 

Correlation of Nasal Smear 

Eosinophil number per 10 HPF 
0-1
2-5
6 -15
16-20

>20 with or without clumps

C. STATISTICAL ANALYSIS

Chi-square test was used to determine the 
correlation of nasal smear Eosinophil count and grading 
score with the severity classification (mild, moderate, 

severe) of active allergic rhinitis. Statistical significance 
was measured at p < 0.05. 

Validity measurements to test for sensitivity and 
specificity of absolute nasal smear Eosinophil count were 
determined by logistic regression analysis. Probability 
values were d etermined t wice f or e ach c lassification o f 
allergic rhinitis. For mild allergic rhinitis, these were 
computed at 0.22 and 0.5. For severe classification, p 
values were taken at 0.35 and 0.5. However, for 
moderate symptomatology, no analysis was made 
because of overlapping results. In addition, computations 
best-fitted two variables, the mild and the severe 
classification of allergic rhinitis. 

RESULTS 

A. CLINICAL PRESENTATION

Ninety one symptomatic pediatric patients with 
allergic rhinitis were included in this study. Most 
common symptoms of children with mild allergic rhinitis 
were sneezing and rhinorrhea occurring in 29 of cases 
(87.88%). Among those with moderate symptomatology, 

93.55% of children presented with rhinorrhea and nasal 
congestion. For those suffering from severe allergic 
rhinitis, 25 subjects (92.6%) complained of nasal 
congestion (Table 1 ). Presence of watery nasal discharge 
was the most common finding, occurring in 75.76%, 
70.97% and 74.07% of cases with mild, moderate and 
severe allergic rhinitis, respectively. Other pertinent 
physical examination findings include: pale/swollen and 
congested/hyperemic turbinates, allergic shiners and 
cobble-stoning of the palpebral conjunctivae (Table 2). 

B. GENDER AND AGE

Fifty subjects were females (55%) and 41 were 

males (45%). Among the females, 18 (36%) presented 
with mild and another 18 (36%) had moderate 
symptoms, while 14 (28%) had severe allergic rhinitis. 
Among the males, 15 (36%) had mild symptoms and 13 
(32%) each had moderate and severe symptomatology 

(Figure 1). 
Equal number of females suffered from perennial 

and seasonal allergic rhinitis (50% each). Among males, 
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twenty-four (59%) had perennial problems and 17 (41%) 
had seasonal complaints (Figure 2). 

Twenty one (42%) females and 18 (43.9%) males 
belong to the age group >4-8 years. The least population 
belonged to the under 5 age-bracket. 

C. SEVERITY CLASSIFICATION

Most of the subjects complained of mild symptoms, 
33 (36%) of the 91 cases. Thirty one (34%) and 27 (30%) 
subjects had moderate and severe allergic rhinitis 
respectively (Figures 1,3,4 and 5). 

D. TYPE OF ALLERGIC RHINITIS

Majority of affected children had perennial allergic 
rhinitis occurring in 54% cases. Seasonal allergic rhinitis 
was reported at 46% (Figure 2). Those with severe 
symptomatology had seasonal allergic rhinitis occurring in 
59% of subjects, while mild to moderate cases seem to 
predominate in the perennial type of allergic rhinitis 
(Figure 3). 

E. NASAL SMEAR GRADING AND ACTUAL 

EOSINOPHIL COUNT 

Nasal cytogram grading was based on Jalowayski 
scoring system as previously mentioned. Nasal smear 
grading scores among patients with mild allergic rhinitis 
were noted at 27% and 52% falling in grades 1 and 2 
respectively. A mong those w ith m oderate affliction, nasal 
cytogram scores were observed to be distributed in grades 
2 and 3 at 61.3% and 29% respectively. For children with 
severe symptoms, nasal smear scores were observed to fall 
in grades 3 and 4 at 48.15% each (Figure 4). 

Association of actual nasal Eosinophil number with 
severity classification of allergic rhinitis is depicted in the 
scatter graph in Figure 6. Clustering of patients with mild 
symptoms was noted in the areas where nasal smear 

eosinophils counted per 10 H PF were :::;12. Among those 
with severe complaints, distribution was observed to gather 

at nasal smear Eosinophil counts of �17 per 10 HPF. For 
children with moderate symptomatology, it was observed 
that patient's distribution was on areas with nasal smear 
Easinophil counts between 13 to 16 per 10 HPF (Figure 6). 
A proposed guide in classifying the symptomatology score 
of allergic rhinitis based on absolute Eosinophil number is 
shown in Table 4. 

Table 3 shows that severity classification of allergic 
rhinitis is highly correlated with nasal smear grading at p 
value of 0.0001. Other factors such as age, gender, type of 
allergic rhinitis and family history of atopy were found to 
have no significant co1Telation with the symptomatology 
scores among patients. 

Sensitivity of nasal smear Eosinophil count to 
mildness of allergic rhinitis was computed at 72.7% for 

Eosinophil levels :,:;9 per 10 HPF and 90.9% for :::;12 per 10 

HPF. Specificity was at 77.6% and 70.7% for :,:;9 and :::;12 
eosinophils per IO HPF respectively (Table 5). 

For severe allergic rhinitis, sens1hv1ty and 

specificity of Eosinophil count �17 per IO HPF were 
computed at 96.3% and 87.5% respectively. At a level 

�19 per 10 HPF the sensitivity dropped to 66.7% but 
specificity increased to 92.2% (Table 6). 

F. FAMILY HISTORY

Majority of patients with allergic rhinitis had a 
positive family history of atopic disorders occurring in 
98% of the study population while only 2% denied 
having any family member with allergic problems 

Table I. S;i:metomatology of pediatric patients with allergic rhinitis 

SYMPTOMS 
MILD MODERATE SEVERE 

N = 33 (%) N = 31 (%) N=27(%) 
Sneezing 29 (87.88%) 27 (87.10%) 14 (51.85%) 
Rhinorrhea 29 (87.88%) 29 (93.55%) 15 (55.56%) 
Nasal Congestion 10 (30.30%) 29 (93.55%) 25 (92.60%) 
Nasal Pruritus 6 (18.18%) 3 (9.68%) 7 (25.93%) 
Eye Pruritus 2 (6.06%) 5 (16.13%) 2 (7.41%) 
Throat Prutitus 3 (9.09%) 4 (12.90%) 2 (7.41%) 
Ear Pruritus 1 (3.03%) 3 (9.68%) 0 
Lacrimation 3 (9.09%) 5 (16.13%) 1 (3.70%) 

Table II. Physical examination findings of pediatric patients with 
allergic rhinitis 

P.E. FINDINGS 

Turbinates Abnormality 
Pale/Swollen 
Congested/Hyperemic 

Eye Findings 
Cobblestoning 
Allergic Shiners 

Nasal Discharge 
Watery 
Mucoid 

Throat Congestion 
Hypertrophy 
Hyperemia 

MILD 
N = 33 (¾) 

1 (3.03%) 
4(12.12%) 

2 (6.06%) 
4(12.12%) 

25 (75.76%) 
0 

0 
0 

MODERATE SEVERE 
N = 31 (%) N=27(%) 

11 (35.48%) 18 (66.67%) 
12 (38.71%) 5 (18.52%) 

4 (12.90%) 5 (18.52%) 
11 (35.48%) 12 (44.44%) 

22 (70.97%) 20 (74.07%) 
8 (25.81%) 12 (44.44%) 

1 (3.23%) 1 (3.70%) 
2 (6.45%) 2 (7.41%) 

Table Ill. Relationship between nasal smear eosinophilia grading 
score, patient characteristics, type and severity of 
allergic rhinitis 

FACTORS CONTINGENCY COEFFICIENT (X2) 
Gender 
(Female/ Male) 
Family History of Atopy 
(Negative/ Positive) 
Type of Allergic Rhinitis 
(Seasonal/ Perennial) 
Severity Classification 
(Mild/ Moderate I Severe) 

p = 0.05, Chi square test 
ns = not significant 
***=significant 

p = 0.646 ns 

p = 0.072 ns 

p = 0.133 ns 

p = 0.0001 *** 
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Table IV. Smear eosinophilia and classification of allergic rhinitis 
NASAL SMEAR MILD MODERATE SEVERE 
Eosinophil count 
per 10 HPF 

:,;12 per 
10HPF 

13-16per 
10 HPF 

::::17 per 
10 HPF 

Table V. Sensitivity and specificity of nasal smear eosinophil count 
to mildness of allergic rhinitis 

NASAL SMEAR EOSINOPHIL COUNT SENSITIVITY SPECIFICITY 
:::: 9 eosinophils / 10 HPF 
:::: 12 eosinophils / 10 HPF 

72.7% 
90.9% 

77.6% 
70.7% 

Table VI. Sensitivity and specificity of nasal smear eosinophil count 
to severity of allergic rhinitis 

NASAL SMEAR EOSINOPHIL COUNT SENSITIVITY SPECIFICITY 
:::: 17 eosinophils / 10 HPF 
:::: 19 eosinophils / 10 HPF 
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Figure I. Distribution of patients as to gender and severity 
classification of allergic rhinitis 
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Figure 3. Distribution of patients as to severity classification and type 
of allergic rhinitis 
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Figure 4. Distribution of patients as to severity classification of 
allergic rhinitis and grading of nasal smear eosinophilia 
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Figure 5. Severity classification of allergic rhinitis 
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Figure 6. Scatter graph of nasal smear eosinophil level among 
children with allergic rhinitis 

DISCUSSION 

Allergic rhinitis is a symptom complex resulting 
from reexposure to specific antigens mediated by 
allergen - specific IgE antibodies. It is the most common 
chronic affliction suffered by humans and about 14.6 
million Americans have this 11

• Close to 15% of the
general population has allergic rhinitis in varying degrees 
of severity 12

• Estimates of the prevalence of this disease
in the US range from 9 to 21 %.7 In the Philippines, 
determination of its prevalence is quite vexing since 
there is no objective tool which is "pathognomonic" for 
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this condition. The diagnosis of allergic rhinitis is based 
solely on the clinical history and physical examination. 

In local investigation made in 1989, there is a high 
incidence of atopic rhinitis among males before the age of 
10 but beyond this, the females predominate at a 2:1 ratio.2 

In our study involving only pediatric patients a 1: 1 sex ratio 
was observed similar to many foreign studies. 

Allergic rhinitis occurs most commonly during 
childhood or young adulthood, although up to 30% of cases 
have their onset after 30.7 At one year of age, Filipino 
children had this chronic disease entity as reported by 
Lim.2 However, foreign literature showed that infants as 
young as 6 months can already have allergic rhinitis. 1 The 
age - range of our study population was 3 to 17 years and 
the majority belonged to the age bracket of :?:4 -8 years. 

Most of the cases have a positive family history of 
allergy. Among c hildren with b ilateral f amily histories o f  
allergic rhinitis and asthma, one of these conditions will 
develop in 70% and among those with unilateral family 
histories, in 50% 8

. It was shown in our study that 98% of 
patients had a family history of atopy in their first-degree 
relatives. 

A fairly simple differentation exists in allergic 
rhinitis with regard to the time frame of allergen exposure 
and thus the temporal pattern of associated symptoms. 
Seasonal allergic rhinitis occurs most often in temperate 
climates in which pollens are airborne during 
circumscribed times of the year. Perennial allergic rhinitis 
is classically associated with exposure to indoor allergens. 
A combination of both m ay o ccur in one patient. A third 
category is termed episodic, wherein patients suffer an 
almost immediate onset of acute rhinitis upon exposure to 
an a llergic t rigger.7 I n  a p ublished local s tudy, p erennial 
allergic rhinitis occurs in 80% of affected adults and 
children whereas 18.3% of subjects have the purely 
seasonal type of a topic rhinitis. 2 In our investigation, 
perennial allergic rhinitis occurred in 54% of children 
whereas 46% had the seasonal type. None had an episodic 
nor a combination of both. 

The typical symptoms of allergic rhinitis reported in 
many literature such as rhinorrhea, sneezing, nasal 
congestion and pruritus of the nose, eyes, ears and throat 
were also observed in our study. However, prominent 
symptoms of patients differed based on their severity 
classification. Those with mild disease complained of 
rhinorrhea and sneezing. Patients with moderate symptoms 
suffered from rhinorrhea and nasal congestion while those 
with severe symptomatology, nasal congestion was the 
most common clinical problem. Majority of the patients 
presented with watery nasal discharge on examination 
despite differences in their severity classification. The 
presence of pale and swollen turbinates predominated in 
those with severe condition. 

Diagnosis was purely clinical, however, laboratory 
tools such as peripheral blood Eosinophil number, serum 
IgE determination, allergy skin testing and nasal cytology 
are beneficial to supplement its confirmation. 

For total Eosinophil count, the easiest way is to 
estimate the number of eosinophils per cubic millimeter of 

blood from the differential and total leukocyte counts. 
Normal values for absolute Eosinophil counts are 50-700 
cells per cubic mm for children 1-3 years old, and 20-850 
cells per cubic mm for newborns.8 Holopainen and 
Malmberg reported that blood eosinophilia seemed to 
have little diagnostic v alue in the evaluation of allergic 
rhinitis. Their research showed that among patients 
whose nasal smears were positive for eosinophils and 
whose histories and physical examination were 
compatible with allergic rhinitis, only 6 of the 51 
subjects had blood eosinophilia.4 This observation has 
also been documented in many foreign literatures. 1

•
4

•
5

•
9 

Eighty nine patients in our study had normal peripheral 
Eosinophil count despite having active symptoms. Stool 
examination revealed presence of ascaris ova in two 
cases with elevated blood Eosinophil count. 

An elevated total serum IgE tends to support the 
diagnosis of allergic rhinitis. 1 Over 95% of children with 
high IgE levels will have significant allergic problems. 
However, there is an overlap of IgE values between 
normal and atopic persons, hence IgE determination is of 
limited value among patients with allergic rhinitis.5 In a 
local study made at PGH, it was reported that only 69% 
of cases with allergic rhinitis had elevated total serum 
IgE.2 

Allergen skin testing is useful in determining the 
offending agents. A positive skin test with wheal - and -
flare reaction is bioassay to map out the presence of 
specific IgE on dermal mast cells. However, skin testing 
is not necessary for every patient with rhinitis. This 
should be done only to define the allergens that might 
cause t he sy mptoms. 5 All o ur p atients i ncluded i n  t he 
study demonstrated a positive skin test response to at 
least one aeroallergen. 

Since the nose is the part of the airway system 
most easily accessible for morphological and 
pathophysiological evaluation, nasal cytology to detect 
eosinophils in the nasal mucosa has gained importance 
through the years. The earliest report on this evaluation 
was in 1922 by Eyermann.6 Morphological changes in 
the n asal p art o f t he a irway mucosa i s  o f  great i nterest 
not only in routine clinical histopathological work up of 
lesions but also for research-oriented · studies of the 
cellular aspects of immunological reactions taking place 
in the airway of mucosa. 13 Symptoms of nasal allergy 
were found to be associated with increased eosinophilia 
on a single nasal smear.9 More recently, Murray has 
reported an associat10n between nasal secretion 
eosinophilia and allergic rhinitis due to inhalants. 11 

Therefore it has been widely recognized that nasal smear 
eosinophilia is present in association with allergic rhinitis 
as diagnosed by the usual clinical presentation and skin 
test evaluation. The main clinical utility of nasal 
cytology is to demonstrate eosinophilia since its presence 
suggests a good response from the therapeutic use of 

. l .d s 1 13 top1ca stero1 s. · · 
Several techniques have been described to obtain 

and demonstrate eosinophils from the nasal mucosa. The 
secretions and or superficial epithelial cells can be 
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harvested by using a brush, swabbing the nasal mucosa 
with a cotton-tipped applicator, scraping using a curette, 
blowing simply in a plastic film, utilizing the imprint 
procedure, getting a bite through a biopsy or using the 
lavage method. 14

'
15 Since our subjects belonged to the

pediatric age group, nasal secretions were secured by 
swabbing the nasal mucosa using a cotton-tipped applicator 
to avoid trauma. 

Eosinophils are best demonstrated by using the 
Hansel's method which is specific for these inflammatory 
cells. However, since it is not locally available, Wright's 
stain was used in this study. The latter was considered by 
many researchers as a good altemative.4•

5
•
8

•
9•11

•
14 

Nasal smear e osinophilia was j udged t o  b e  p resent 
when ::::5 eosinophils were found in a single oil immersion 
field in an area of maximum eosinophilia and areas of 
clumped eosinophils were of special importance as a 
determinant of eosinophilia.9 Some investigators regarded 
a significant eosinophilia when ::::25% of the inflammatory 
cells on nasal smear were eosinophils. 16 The mentioned 
technique was performed in our study since, clumped 
secretion eosinophilia was found in one case suffering from 
seasonal allergic rhinitis and Eosinophil count was at 21 
per HPF. Investigators have demonstrated that one of the 
major features of the inflammatory response in the airways 
is an influx of granulocytes such as eosinophils into the 
tissue after exposure to an antigen. 13•17•18

. Several
chemotactic factors such as high molecular neutrophilic 
chemotactic factor, eosinophilic chemotactic factor of 
anaphylaxis and leukotrine B4 play major roles in the 
hypersensitivity reaction. Eosinophils are tradionally
looked upon as phagocytosing cell with a capacity to 
neutralize mast cell mediators. They contain highly toxic 
granular constituents such as the major basic protein and 
eosinophil-cationic protein which appear to be released 
during the allergic response. These therefore support the 
notion that eosinophil as an effector cell in mucosal allergy 
is responsible for the development of epithelial damage and 
produces the different levels of nasal symptoms. Malmberg 
pointed out that at least in younger age groups, nasal smear 
is useful in screening n asal allergy. H e  demonstrated that 
children's nasal a llergy history a nd secretion e osinophilia 
have direct relationship with swelling of the nasal mucosa 
and volume of secretions in the nose. In addition, secretion 
eosinophilia was found to correlate significantly with 
active immediate type nasal allergy.4 Pipkom observed
that Eosinophil count in nasal secretion among patients 
with seasonal allergic rhinitis had a direct relationship with 
the level of the patients' symptoms. 17 Follow-up study by
Pipkom also showed a significant association between the 
degree of nasal symptoms and mean values of secretion 
Eosinophil numbers in hay fever.18 Our study also showed 
similar association between absolute number of Eosinophil 
found in the nasal secretions with that of the severity status 
of the subject's symptoms. The more severe the patient's 
condition, the higher the eosinophil count. Mild allergic 
rhinitis correlated with an actual Eosinophil count :s;12 per 
10 HPF. Patients with moderate symptoms clustered at 
smear Eosinophil counts between 13 -16 per 10 HPF, 

Correlation of Nasal Smear 

although no actual analysis was made as previously 
mentioned. Those with severe symptoms were observed 
to be associated with Eosinophil count ;::: 17 per 10 HPF. 
Aside from the absolute Eosinophil number, nasal smear 
grading scores adopted from Jalowayski showed direct 
relationship between the severity of the patient's 
symptoms. The higher the grade, the greater the 
likelihood that the symptoms are severe and vice versa. 

A contradiction to the above studies was reported 
by Godthelp, et al. Their investigation demonstrated no 
significant correlation between symptom scores and the 
total number of eosinophils and number of activated 
eosinophils in cryostat secretions of nasal biopsy or nasal 
brush specimens. 19 These findings according to the
authors can be explained by the differences in the 
distribution of the cells from the time of harvest from the 
nasal mucosa and rubbing the secretions to the slides 21 . 

The density of the secretions likewise v ary and are not 
always regular.19

'
2

0'
21 

However, almost all researchers agree that the 
smear technique is the best qualitative procedure in 
demonstrating cells in question. 14

'
17 It is a semi

quantitative determinant of cell population in the nasal 
secretions and other biological fluids.21 

Our study showed that among patients with 
allergic rhinitis, nasal smear eosinophilia is a useful 
diagnostic test. In pediatric clinics where majority of out 
- patient consultations are u pper respiratory complaints
such as colds and sneezing, we recommend that the
smear technique be used as a tool to demonstrate
eosinophils from the nasal mucosa of patients with
rhinitis where allergy as a cause is being considered and
infection is being ruled-out.

Our study also showed that the procedure is a 
good predictor of symptom severity among patients with 
allergic rhinitis. As previously mentioned, a significant 
correlation was found between nasal symptomatology 
and smear grading scores or absolute nasal Eosinophil 
counts. Hence, w e  suggest that among patients affected 
with this condition, detection of eosinophils from the 
nasal secretions using a simple smear' technique be 
performed. In addition, since nasal eosinophilia also 
detects a majority of cases responsive to topical steroids, 
the use of this procedure is beneficial for therapeutic 
purposes as well. 

Despite the fact that this study was able to propose 
an association between mild allergic rhinitis and nasal 
smear grades 1 or 2 and an absolute Eosinophil number 
:s;I2 per 10 HPF, the absence of controls sets a draw-back 
and leads us to some more questions to contend with: 
Can we d etect n asal smear e osinophilia a mong n ormal, 
non-atopic patients with rhinitis? What will be the 
positive and the negative predictive values of nasal 
smear eosinophilia in confirming the diagnosis of 
allergic rhinitis? In this regard, the investigators 
therefore, highly recommend that a follow-up study be 
made. 
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SUMMARY 

A correlation was found between severity of 
symptoms in allergic rhinitis and nasal smear eosinophilia 
(both the smear actual count and grading). Eosinophils 
were detected in nasal secretions among F ilipino children 
with the active disease using the Wright's stain smear 
method. Nasal eosinophilia at a level ::;12 per 10 HPF has a 
sensitivity of 90.9% and specificity of 70.7% in predicting 

mild allergic rhinitis. At a level of :,;9 per 10 HPF, the 
sensitivity d ropped t o  72.2% b ut t he s pecificity increased 
to 77.6%. As an indicator of a severe condition of allergic 

rhinitis, an actual Eosinophil count of �17 per 10 HPF 
yielded a better sensitivity value at 96.3% and its 
specificity at 87.5%, although its specificity increased to 

92.2% if a cut-off value �19 is utilized. Our study also 
showed that nasal cytogram grades 1 and 2 seemed to be 
associated with mild allergic rhinitis. Smear grades 2 and 
3 w ere associated w ith m oderate symptomatology and �3 
with severe condition. 

It is therefore recommended that nasal smear 
eosinophilia determination be used as an alternative tool in 
confirming a dignosis of allergic rhinitis. It can also be a 
good indicator of the severity status of the patients' 
symptomatology when subjective complaints of affected 
children are n ot reliable. A nother justification of u tilizing 
this simple staining technique in a clinic or office-setting, is 
the fact that nasal smear eosinophilia predicts the 
likelihood of response from therapeutic use of topical 
steroids.7 Therefore this simple staining technique may 
serve a triple purpose: ( 1) it can be an indicator of selecting 
patients needing the use of topical steroids; (2) it can be a 
confirmatory aid in diagnosis; and (3) as shown in this 
study, it can be a predictor tool of severity status of 
patients' symptomatology. 
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