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ABSTRACT

Objective: To compare and determine the sensitivity, specificity, positive predictive value (PPV) and negative predictive value
(NPV) of nasal smear eosinophilia and serum IgE levels for the diagnosis of allergic rhinitis (AR).

Study Design: Analytical study.

Place and Duration: ENT and Pathology Departments, KEMU/Mayo Hospital, Lahore from January 2018 to December 2019.
Methodology: Two hundred and twenty-one patients presenting with recurrent rhinitis were included in the study. They were
divided into two groups: group 1 presented with history suggestive of allergy for more than four weeks and confirmed to be AR
on skin prick tests; group 2 patients with negative skin prick tests taken as controls. Both groups were subjected to serum IgE
levels and nasal smear for eosinophilia. Prick test was taken as gold standard, and p<0.05 was taken statistically significant.
Results: One hundred and twenty-one patients diagnosed as allergic rhinitis on skin prick tests in group 1 and 100 patients as
controls in group 2 had negative skin prick tests. Ninety-one (75.2%) patients had AR on nasal smear eosinophilia in group 1
and 89 (73.6%) patients had AR on serum IgE levels in group 1. Sixty-eight patients (56.2%) were males and 53 (43.8%) were
females in group 1. In group 2, 51 (51%) were males and 49 (49%) were females. Mean difference in nasal smear eosinophil
count and serum IgE levels in AR and control group was statistically significant (p<0.001). Sensitivity, specificity, PPV and NPV
of nasal smear eosinophilia was 77.8%,71.2%, 75.2%, and 74%; and of IgE level was 82.4%, 71.7%, 73.6%, and 81%, respec-
tively.

Conclusion: Serum IgE and nasal smear eosinophilia levels are helpful in diagnosing allergic rhinitis; however, serum IgE level

has better sensitivity and higher NPV than smear eosinophilia. Specificity of both tests is comparable.

Key Words: Allergic rhinitis, Nasal smear eosinophilia, Serum IgE level.

How to cite this article: Qamar S, Awan N, Cheema KM, Raza N, Ashraf S, Rehman A. Comparative Analysis of Nasal Smear
Eosinophilia and Serum IgE Levels for the Diagnosis of Allergic Rhinitis. J Coll Physicians Surg Pak 2020; 30(12):1297-1300.

INTRODUCTION

Allergic rhinitis (AR), an IgE mediated hypersensitivity reaction
of nasal mucosa, is a common disease entity recognised glob-
ally with a worldwide reported prevalence of 10-30% in adults
and up to 40% in children.™* Allergic rhinitis and associated co-
morbidities represent a considerable burden on both society
and individual in terms of associated comorbid conditions,
health resources, and cost on treatment.? Allergic rhinitis can
impair quality of life significantly.*

Allergic rhinitis is a systemic illness which is usually associated
with headache, fatigue, malaise and tiredness. Common symp-
toms of presentation are itching in nose, sneezing, rhinorrhea,
post-nasaldrip, headache, and nasal obstruction.’
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Non-allergic rhinitis is usually difficult to differentiate from
allergic rhinitis because of lack of diagnostic criteria, overlap of
symptoms. It is important to differentiate AR from non-allergic
rhinitis for proper managementofvarious types of rhinitis.°

Diagnosisofallergicrhinitisisbasedonhistoryandtypicalexam-
ination findings like, clear rhinorrhea, pale bluish tinged nasal
mucosa, consistent with an allergic cause along with one or
more of the symptoms of AR such as nasal congestion, runny
nose, itchy nose andrecurrentsneezing, and a variety of labora-
tory investigations. The latterinclude nasal smear eosinophilia,
serum IgE levels, specific IgE levels and skin prick tests; out of
which, skin prick test is considered to be gold standard for
allergic rhinitis.”

Guidelines for diagnosis of allergic rhinitis suggest that diag-
nosis should be made when history and physical findings are
positive, as skin prick tests and specific IgE levels are expensive
and invasive. Non-invasive and less expensive tests, such as
nasal smear for eosinophil and serum IgE levels, are well known
investigations to confirm diagnosis of AR. Specific laboratory
testing (blood or skin) should be performed for patients with a
clinical diagnosis of AR, who do not respond to empiric treat-
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ment, when diagnosis is uncertain, or when determination of
specific target allergen is needed.? Individuals with AR should
be assessed for the presence of associated allergic conditions
such as asthma, atopic dermatitis, sleep-disordered breathing,
conjunctivitis, rhinosinusitis and otitis media.’

This study was conducted to determine whether a good clinical
examination with typical findings and non-invasive investiga-
tions are sufficient to diagnose allergic rhinitis or further labora-
toryinvestigationsarerequiredtoproveit.

The aim of this study was to compare the nasal smear
eosinophilia and total serum IgE levels, keeping skin prick test
asgoldstandard, interms of sensitivity, specificity, PPV and NPV
ofthesetwomethods.

METHODOLOGY

This analytical analysis was conducted at ENT Department in
collaboration with the Pathology Department, Mayo Hospital,
Lahore from January 2018 to December 2019, after obtaining
ethical approval from the University. Consecutive purposive
sampling technique was used. Patients were divided into two
groups.Ingroup 1, patientswho presented with history of recur-
rent sneezing, rhinorrhea, post-nasal drip, nasal obstruction,
itchinginnoseoreyesand palateformorethanfourweeks (pres-
ence of two or more symptoms according to ARIA classification)
with typical physical signs on examination of nose, i.e. bluish
tinge, were included. Allergic rhinitis was confirmed by skin
pricktests.Ingroup 2, patients wereincluded who had history of
recurrentrhinitisbutskin pricktestswerenegative. Theirlabora-
tory investigations, including nasal smear eosinophilia and
serum IgE levels, were noted from medical records. Patients
with history of bilateral permanent nasal obstruction, deviated
nasal septum, external deformity of nose or history of trauma to
nose, and patientstaking topical nasal steroids were excluded.

To collect the nasal samples, a sterile swab was passed along
theinferiorturbinate, and the specimen was collected onaclear
glass slide. Staining with hematoxylin and eosin was done and
nasal smears were examined under a microscope. Number of
eosinophils per high-power field was counted and smear was
considered positive for eosinophilia with more than three
eosinophils in each high power field. Serum IgE levels were
measured in IlU/ ml and level of IgE more than 150 IU/ml was
considered positive.

Patients with nasal smear eosinophilia (more than three
eosinophils perhigh powerfield) and high serum IgE level (more
than 150 IU/ml) were labelled as investigation confirmed
allergic rhinitis.

Statistical analysis was done by SPSS version 22. The mean
values and standard deviation of serum IgE and eosinophils in
group 1 and 2 along with mean difference in values of both the
groups were obtained and tabulated using independent sample
t-test. For quantitative variables like age, IgE levels and smear
eosinophil count, mean and standard deviations were calcu-
lated; while for qualitative variables like gender, frequencies

and percentages were calculated. Chi-square test was used for
categorical variables and p value was calculated for nasal
smear eosinophilia and high IgE levels. Sensitivity, specificity,
PPV and NPV of the two tests were calculated, keeping p value
<0.05.

Atotal of 221 patients were included in the study, out of which
121 (54.8%) patients were in group 1 and 100 (45.2%) were
included in group 2. Group 1 patients were labelled as allergic
rhinitis, while group 2 patients were labeled as controls. Clinical
features, history and typical examination findings of group 1
andgroup2arelistedinTablel.

Tablel: Comparative frequency of symptomsinbothgroups.

Variablfz symptoms/ presenting Freg::‘:";;'(n) Freg:loellﬁyz(n)
complaints 121 (54.8%) | 100 (45.2%)
Rhinorrhea 121 (100%) 92 (92%)
Sneezing 111 (91.7%) 12 (12%)
Nasal obstruction 76 (62.8%) 24 (24%)
Nasal congestion 57 (47.1%) 15 (15%)
Bluish tinge on anterior rhinoscopy | 88 (72.7%)

Allergic salute 51 (42.1%)

Hyposmia 63(52.1%) 14 (14%)
Co-existent asthma 50(41.3%)

RESULTS

The mean age of patients was 25.26 £8.83 yearsranging from 5
to 45 years in group 1. In group 2, mean age was 24.86 +7.37
years ranging from 8 to 41 years. Sixty-eight patients (56.2%)
were males and 53 (43.8%) were females in group 1; and in
group2,51(51%)weremalesand 49 (49%) werefemales.

Mean IgE level was493.30 £258.55 [U/mlingroup 1 and 228.12
+81.85 IU/ml in group 2. The mean difference in both groups
was statistically significant with p<0.001. The mean eosinophil
countwas 7.91 £4.60ingroup 1 and 3.50 £3.05 in group 2 with
statistically significant mean difference in both groups
(p<0.001).

Nasal smear for eosinophils was positive (more than 3 cells per
high power field) in 91/121 (75.2%) patients in group 1; and in
26/100 (26%) patients in group 2 (p<0.001). High IgE levels
were positive in 89/121 (73.6%) patients and 19/100 (19%) in
group2(p<0.001).

Sensitivity, specificity, PPV, and NPV of nasal smear
eosinophilia was 77.8%, 71.2%, 75.2%, and 74%, respectively.
Same values for serum IgE levels were 82.4%, 71.7%, 73.6%,
and81%, respectively.

DISCUSSION

This study included 121 patients diagnosed with allergic rhinitis
on the basis of history and typical examination findings; and
confirmedonskinpricktests. Themeanageofthepatients, diag-
nosed with allergic rhinitis in this study was 25.26 +8.83 years,
which is comparable to study of Osisi et al., conducted in North
Western Nigeria." Allergic rhinitis patients can present at any
age without gender predilection. However, it is said that
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majority of patients present during adolescence. This study
findings are comparable with the study by Cazzoletti et al.,
which concluded that AR peaksinadulthood.™

This study showed thatthe major presenting symptomwasrhin-
orrhea in 100% and sneezing in 91.7 % patients followed by
nasal obstruction (62.8%), congestion (47.1%), and hyposmia
(52.1%) patients. Lakhani et al. reported that nasal manifesta-
tions are hallmark of AR."”> A study conducted in 2019 also
revealed that nasal manifestations are major presenting symp-
toms followed by itching in nose and nasal congestion in AR,
whichis comparable to this study.****In this study, bluish tinged
nasal mucosa was seenin 72.7 %, and allergic salute in 42.1%
patients. Typical physical findings for AR include pale, bluish
tinged mucosawith boggy inferior turbinates onanteriorrhinos-
copy, clearwatery secretionsandallergic salute.”

Early diagnosis of AR is necessary for proper treatment to
improve quality of life and avoid potential complications.'® A
variety of laboratory investigations are in clinical use to diag-
nose or confirm diagnosis in a suspected patient of AR including
nasal smear for eosinophils, peripheral smear for eosinophils,
skinpricktestsand IgE levels (totaland specific).

Nasal smear eosinophilia and serum IgE levels are considered to
be simple, economical and reliable investigations to diagnose
AR. This study showed nasal smear eosinophilia and high IgE
levels in patients of AR; and these findings are comparable with
study by Sharma conducted in 2018." In the present study, the
difference in mean eosinophil count between the AR and control
group was statistically significant with p< 0.001; and this study
findings are consistent with study of Cingi C, conducted in 2017.°
In this study sensitivity, specificity, PPV, and NPV of nasal smear
eosinophilia was 77.8%, 71.2%, 75.2%, and 74%, respectively.
Study by Nurkic et al. revealed that nasal smear eosinophiliais a
more specific test having relatively high specificity in contrast to
sensitivity, which is not consistent with this study findings;
whereas, study by Mostafa et al. revealed sensitivity and
specificity similar to the present study.”*® This difference can be
attributed to differences in characteristics of study population.
The present study findings show that nasal smear for eosinophils
is a reliable and non-invasive diagnostic test for AR; and this
findingis comparable tostudy of Berkiten etal.”®

The mean IgE level in group 1 was 493.30 £258.55 IU/mland in
group 2 was 228.12 +81.85 IU/ml; and mean difference in both
groups was statistically significant with p<0.001. These results
are comparable to study by Ansari et al.”". In this study sensi-
tivity, specificity, PPV and NPV of serum IgE was 82.4%, 71.7%,
73.6% and 81%, respectively, revealing that serum IgE level is
reliable, and a simple investigation for diagnosing AR. Findings
of this study are consistent with the findings reported by
Chung.”

CONCLUSION

To diagnose allergic rhinitis, both serum IgE levels and nasal
smear eosinophilia are helpful. However, serum IgE level has
better sensitivity and higher negative predictive value than

smeareosinophilia. Specificity of both the testsis comparable.
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