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ABSTRACT 

Background 
The nose is the part of the airway system which is most easily accessible for morphological and 

pathophysiological evaluation of changes occurring as a response to various stimuli. 
The predominance of eosinophils in nasal secretion is considered to be intimately involved in nasal allergy. 

As b oth h istory a nd p hysical findings maybe equivocal i n  n asal a llergy, t he significant c linical p rocedure i n  t he 
diagnosis of nasal allergy is to find the predominant eosinophils in nasal smear from the patient. Hansel's stain is 
effective, fast and simple in identifying eosinophils in n asal secretions and it w as used in this s tudy. Significant 
statistical association between clinical evidence of nasal allergy and nasal secretion eosinophilia has been confirmed. 

Materials aud Method 
Data were gathered prospectively from adult patients, 18 years old and above consulting for symptoms of 

Allergic Rhinitis. Only those who fulfilled the definition of allergic rhinitis were included. Variables noted were 
patient's age, sex, type of symptoms, past and family history of allergy, nasal and peripheral eosinophilia, severity 
of symptoms and skin test results. 

Nasal smears from both nostrils were taken and stained using the Hansel's stain graded quantitatively based 
on the classification of Jalowayski et al. 

Result 
The incidence of Allergic Rhinitis was found to be higher in those with previous history of allergy, family 

history of atopy and more common in males. The level of eosinophils smeared from both nostrils is significantly 
higher in those with more severe forms of Allergy Rhinitis than in moderate with a KWH p - value of< 0.004474. 
Levels in moderate form was significantly higher than in the mild forms with a KWH p - value of< 0.000001. The 
eosinophil level for the mild allergic rhinitis and the control subjects was not statistically significant. 

Conclusion 
The eosinophils are numerous in the nasal secretion that appear during the allergic reaction. Their 

numbers are strongly correlated w ith the degree of symptoms. By u nderstanding the m echanisms u nderlying the 
allergic inflammatory response, we may provide therapeutic relief to a large segment of the allergic population. 

Recommendation 
A good history, physical examination and a positive skin test is needed to clinically diagnose Allergic 

Rhinitis. In addition, nasal smears for eosinophilia is recommended to further strengthen evidence that rhinitis is 
secondary to an allergic reaction, especially in the 1 ocal setting w here skin testing for allergens is n ot available. 
Eosinophilia, suggests that a goo.d therapeutic response may be obtained from use of topical steroids. 
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INTRODUCTION 

Allergic Rhinitis , a chronic disease defined as a 
clinical hypersensitivity of the nasal mucosa to foreign 
substances mediated through IgE antibodies, has a 
prevalence of 15 - 20%. 

This IgE-mediated mucosa! hypersensitivity is 
characterized by immediate skin reactivity to common 



Cabangal-Gumarin CD, Pring-Valdez A, Doroin JS, Abong JM and Agbayani BF Sr. 

allergens.2 Skin test can provide useful confirmatory 

evidence for a diagnosis of specific allergy that has 
been made on clinical grounds. Its characteristic 
simplicity, rapidity of performance low cost and high 

sensitivity explain the key position that cutaneous 
testing o ccupies i n  a llergy. B ut t he main 1 imitation of  
the skin test is that a positive reaction does not 
necessarily mean that the disease is allergic in nature as 
some non-allergenic individuals have specific IgE 
antibodies without any allergic symptorns.3 

Antigen-antibody r eactions i n  t he nasal mucosa 

cause eosinophil chemotatic agents to be released. 

These factors attract eosinophils to the reaction sites 

and these cells are therefore regularly found in nasal 
secretions of patients presenting with symptoms of 
nasal allergy. 

Peripheral blood eosinophilia has long been 
associated with allergic rhinitis, and it has shown little 
diagnostic value in the nasal allergy evaluation. This 
observation has also been made in other studies. 
Increased numbers of n asal eosinophils, n ose rubbing, 
sneezing, stuffy or runny nose, wet turbinates and 
swollen turbinates have also been reported. 

Eyermann reported that nasal secretion 
eosinophilia was a useful diagnostic aid being more 
commonly found in patients who were hypersensitive 
as diagnosed by positive skin test or by characteristic 
clinical findings, than in those who were not 
hypersensitive. Since then, nasal smears have been 
made when the cause of nasal symptoms is in doubt, 
and the finding of an eosinophilia has been taken as a 
corroborative evidence of allergy.4 

Although sampling of nasal secretions for 

eosinophils has aided in the diagnosis of nasal allergy, 
new procedures for the collection of these cells from 
the nasal cavity are being described. 

The technique used to sample nasal secretions 
may affect cell counts, and sampling of only one nostril 
may not be a valid representation of the total eosinophil 
accumulation in the nasal cavity, thus, this study 
adapted Hansel's procedure in collecting nasal smears. 

He proposed that specimens should be taken separately 

from each side of the nose to get an accurate 
determination of nasal cosinophil. 5 

The present study was undertaken to find 
whether there is indeed a correlation between the 

severity of Allergic Rhinitis symptoms with the level of 
the eosinophils in the nasal smear of allergic and non
allergic patients. Factors like gender, presence of a past 
medical h istory and family h istory of atopy w ere also 
evaluated to determine if it associated with the risk of 
developing Allergic Rhinitis. The incidence of the two 

types of Allergic Rhinitis were likewise determined. 

MATERIALS AND METHOD 

Nasal smears from 123 adult patients with 
rhinitis were obtained and evaluated for eosinophilia. 
Seventy-five individuals (60.9%) were diagnosed to 

have allergic rhinitis on the basis of their histories 

(39.1 %). There were non-atopic individuals with 
negative skin test results and were considered as 
controls. Subjects excluded in this study were patients 
receiving immunotherapy for the past 6 months, those 
on high dose oral corticosteroids, topical or 
glucocorticoids, at least 1 week before antihistamines or 
topical decongestant at least 3 days prior to the 
procedure; and those with active or incipient respiratory 
infection as evidenced by history, physical examination 
and laboratory work-ups (leukocytosis, parasitism). 

The technique for collecting nasal smear was that 

reported by Bryan et al. 
6 

This consisted of passing a 
swab along the floor of the nose and the surface of the 
inferior turbinates in each nostril with a twisting 
motion. Extreme gentleness was exercised to avoid 
discomfort to the patient. After collection, nasal 
secretions from both nostrils were smeared on the 
slides. The smears were stained with Hansel's stain 
using the 1-minute method. 

The cytogram in this study was read under high 
power magnification (1 OOx) quantitatively as the mean 

number of cells per 1 Ohpf examined, and classified 
according to the scoring system given by Jalowayski et 
al. 

The severity of the clinical symptoms were 
graded as  mild, moderate a nd s evere a ccording t o  the 
classification by Allegra et al. 

The significance of eosinophil in the blood were 
also evaluated as a diagnostic criteria of atopic disease 
using the level of 4% as the normal value. 

The nasal smear eosinophilia and the level of 
severity o f  Allergic R hinitis were c ompared u sing the 
Bonferomin multiple comparison procedure. A 
significant level of <0.0083 was adopted in this 
investigation. 

RESULTS 

Table 1 showed the gender distribution of 
patients. There were a total of 75 patients diagnosed 
to have a llergic r hinitis from March t o  October 1 997, 

among which 35 patients were male (46.7%) while 40 
patients were females (53.3%). Thirty-eight (50.7%) 
with a llergic r hinitis a nd 2 p atients ( 4.2%) among t he 
controls have past medical history of atopy 
respectively. As to family history of atopy, 40 (53.3%) 
of those with allergic rhinitis and 1 (2 .1 % ) among the 
controls have positi.ve histories of atopy. 

Perennial Allergic Rhinitis was more common 
than seasonal type occurring in 56% and 44% of cases 
respectively. This finding was also demonstrated in a 

study done by Lim et al in 1989. This may be attributed 

to the yearlong exposure to house dust, house dust 

mites, molds, animal dander and pollens.
7 In this study 

majority of patients with mild symptoms came for 
consultation. 

13 
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Table I. Distribution of patients as to gender, history of atopy, 

type of allergic rhinitis, family history and severity of 
symptoms 

1. Gender Female Male 

53% 47% 

2. History of previous
atopy

Atopic 

49% 

Non

Atopic 
51% 

3. Type of allergic Perennial Seasonal 
rhinitis 56% 44% 

4. Family history Negative Positive 
47% 53% 

5. Severity of Severe Moderate Mild 
symptoms 22% 36% 42% 

The following table compares the nasal 
eosinophil level among the different severity groups. 
Using the Kruska-Wallis H (KWH) p value, the result is 
that there is a difference among the four groups: 

SEVERITY MEDIAN 

0 I 

I I 

2 2 

3 3 

*Krustal-Wallis Hp value

Legend:

RANGE *K-Wp

value

0 - I 0.0000

0 - I 

0-2

2-3

0 - negative skin test and absence of clinical symptoms for controls 

1 - for mild symptoms 

2 - for moderate 

3 - for severe symptoms

To identify which of the groups are different, 
bonferornin multiple comparison procedure was done 
yielding the following results: 

GROUP 

0-1 

0-2

0-3

1-2

1-3

2-3 

*Statistical significant p- value< 0.0083 00/6 

p · value 

0.1757 

0.000001* 

0.000000* 

0.000001* 

0.000000* 

0.004474* 

To correlate level of nasal eosinophils with 
severity of symptoms: 

N= 123 
Spearman = 0.7169 
P -value = 0.00000 

DISCUSSION 

The clinical diagnosis of Allergic Rhinitis was 
associated with nasal smear eosinophilia Secretions 
from non-allergenic controls were not associated with 
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nasal smear eosinophilia. The presence of eosinophilia, 
although suggestive of allergy is not diagnostic because 
it is also found in Non-Allergic Rhinitis with 
Eosinophilia Syndrome (NARES), thus the importance 
of skin test history and clinical symptoms in evaluating 
rhinitis in general. 8 

In false negative smears, the absence of 
eosinophils could also be due to the uneven distribution 
of eosinophils in the nasal mucosa and secretions. 11 

The appearance of eosinophil in the nasal smear is 
presumed to be an indicator for nasal allergy. Thus, it 
appears that nasal smear is a good method in 
distinguishing individuals with rhinitis with an allergic 
etiology. Taken together with previous findings these 
results clearly point to the active participation of 
eosinophils in the induction of the clinical signs and 
symptoms of Allergic Rhinitis. 

A mixed inflammatory cell influx like 
neutrophils, basophils occurred in nasal washings 
during nasal allergen challenge. The earliest and 
greatest proportional increase occurred in eosinophils, 
and steroid pretreatment blocked their influx as well as 
clinical symptoms. 12 

Several foreign studies were done in the previous 
years confirming that there was a strong association 
between clinical evidence of nasal allergy and nasal 
eosinophilia. Lill M. in 1966 proposed that the increase 
in the number of eosinophils is compatible with the 
view that the union of the antigen with the reagin exerts 
a eosinophiltactic effect. 13 

The p resent s tudy sh ows t hat t he I eve! o f  nasal 
eosinophils correlates with the symptoms and s everity 
of allergic rhinitis. This is compatible with a study done 
by Walden S. et al showing that eosinophils are 
numerous in nasal secretions and appear early in the 
allergic reactions and their numbers are strongly 
correlated with the level of symptoms. Eosonophil is 
traditionally looked upon as a phagocytosing cell with a 
capacity to neutralize mast cell mediator and with a 
protective rather than a negative role in the allergic 
reaction. It also contains highly toxic, granular 
constituents, such as the Major Basic Protein (MBP) 
and Eosinophil-Cationic Protein (ECP) which appear to 
be released during the allergic response, as indicated by 
their presence in increased concentration in the blood. 14 

The result of this study is also consistent with 
those of Murray et al who reported that there was a 
highly significant association between clinical evidence 
of nasal allergy and nasal secretion eosinophilia. 15 In 
contrast, a study done by Wang et al. failed to 
demonstrate a g ood correlation between the h igh ECP 
values, one of the major eosinophilic proteins, which is 
released from an activated cell and acts as a mediator of 
inflammation, and eosinophilia on one hand and nasal 
symptom scores on the other hand. 16 

Another study using the recent sophisticated 
methods which is unfortunately unavailable in the local 
setting, revealed that the combined measurement of the 
percentage of eosinophils t ogether w ith the eosinophil 
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cationic protein (ECP) concentration in nasal secretions 
seems to be a very useful model in assessing the 
condition of chronic nasal inflammation. 

16 

There i s  a slight p redominance o f  females t han 

the males with Allergic Rhinitis in our study although 
foreign studies showed that as a whole, the incidence of 

Allergic Rhinitis is the same for both sexes. 
As in other diseases of allergic etiology, the 

presence of a past medical history and family history of 
atopy strongly influence the development of allergic 
rhinitis. 

Perennial allergic rhinitis was noted in 56% of 
cases. This data is lower than in the study done by Lim 
L. in 1989 which is 80%, as compared to the seasonal

occurrence which is only 44%. A local study/pollen
survey done in 1988 by Agbayani suggests that
pollination in the Philippines is perennial thus the
predominance of the yearlong occurrence of
symptoms. 17 

It is noteworthy, however, that no other tests are 
pathognomonic of Allergic Rhinitis, thus emphasizing 
the impo1tance of a global clinical evaluation. 

CONCLUSION 

In conclusion, eosinophils were found to be 
numerous in the nasal secretions, appearing during the 
allergic reaction and their numbers are strongly 
correlated with the degree of clinical manifestations of 
Allergic Rhinitis. 

This study suggests that nasal smear eosinophilia 
may be a useful screening test for nasal allergy, 
especially in a local setting where skin testing for 
allergens is not available and may be used as a guide in 
the treatment of Allergic Rhinitis. 
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