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ABSTRACT

Aims: The aim of this study was to investigate the relationship between complete blood count
(CBC) parameters and atopy type, disease severity, presence of concomitant conjunctivitis in
patients with allergic rhinitis (AR).

Methods: In this retrospective study, patients who presented to the immunology and allergic
diseases outpatient clinic with rhinitis symptoms and who were found to have proven AR by
allergy tests were included. CBC parameters and specific/total immunoglobulin E (IgE) analyses
which were measured in the period of active disease were recorded.

Results: Totally 242 patients met the enrollment criteria and were included in the study. AR
patients with concomitant conjunctivitis had a significantly higher eosinophil count than
patients without conjunctivitis (280.13+£228.58/mm3 vs. 231.50+199.92/mm3, respectively,
p=0.047). The presence of both concomitant pollen and mite atopy was significantly more
frequent in the moderate/severe persistent group than in the other groups (p<0.001). Serum
total IgE levels were significantly higher in group with patients who had both mite and
pollen atopy than in the other groups (168.11+189.27, 149.69+178.21 and 368.53+430.31 IU/
mL, respectively, p=0.005). The presence of conjunctivitis was significantly more frequent in
patients with pollen atopy than in patients who did not have (46.9% vs. 30.3%, p=0.021).

Conclusions: Although serum eosinophil count and total IgE levels are not sensitive enough
in predicting the severity of AR patients, we believe that they can be helpful in diagnosis of
patients with concomitant conjunctivitis and in presence of multiple aeroallergen sensitivity.

Introduction

Allergic rhinitis (AR) is an inflammatory nasal mucosa

In addition to the history and physical examination findings of
the patients, skin prick and allergen specific immunoglobulin E
(IgE) tests including aeroallergens are used in AR diagnosis. AR

disease characterized with symptoms such as itchy nose,
sneezing, rhinorrhea and nasal congestion (1). AR is the most
common form of chronic rhinitis which affects almost 10-20%
of the general population. It may cause sleep disorder, fatigue,
nervousness, decreased school/work performance and quality
of life (2).

Other than rhinitis, adult AR patients may have concurrent
conjunctivitis, sinusitis and asthma. Bilateral eye itching,
redness, burning, photophobia, watering and conjunctival
edema may occur in allergic conjunctivitis patients (3).

is classified as intermittent or persistent based on the duration
of the symptoms and as mild or moderate/severe based on the
severity of the disease (4).

AR occurs as the result of IgE mediated type 1 hypersensitivity
reaction against inhaled allergen (mostly pollen and mite). Typical
symptoms and findings occur with the effect of mediators (such
as histamine, leukotrienes) released from IgE-related mast cells
in this inflammation accompanied by eosinophils (2,5,6).

The objective of this study was to investigate whether there
was a relation between allergen sensitivity, disease severity
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and complete blood count (CBC) parameters, serum total IgE
levels.

Methods

Two hundred and forty-two AR patients with at least one positive
inhalant skin prick and/or allergen specific IgE test, aged 218 years,
who were admitted to University of Health Sciences Turkey, Erzurum
Regional Training and Research Hospital, Immunology and Allergic
Diseases outpatient clinic between February 2017 and March 2019,
were included in the study. Electronic records of included patients
were examined, retrospectively.The study was approved by the
Local Ethical Committee (Ethical Committee of Erzurum Ataturk
University Faculty of Medicine, approval number: 13.03.2019/03).
The procedures were in line with the Helsinki Declaration. The
procedures were in line with Helsinki Declaration. Age, gender,
concurrent conjunctivitis, atopy sensitivity, CBC parameters and
serum total IgE results of the patients were recorded. Patients were
classified according to the classification system reported by ARIA
(Allergic Rhinitis and its Impact on Asthma) study group (4). Patients
were accordingly separated into three groups as intermittent,
mild persistent and moderate/severe persistent. Patients with
systemic/chronic diseases (including asthma), pregnancy, anemia/
polycythemia, leukopenia/leukocytosis, thrombocytopenia/
thrombocytosis and patients receiving systemic corticosteroid, anti-
inflammatory or anticoagulant drugs were excluded from the study.
CBC and allergy tests (inhalant skin prick, serum total and specific
IgE) were performed simultaneously during the active period when
the disease was symptomatic.

CBC parameters were studied on Sysmex XN-10 (Sysmex
Comp., Kobe, Japan) device for each patient. Serum total IgE and
allergen specific IgE tests were analyzed with chemiluminescence
immunometric (Immulite 2000, Siemens) system for each
patient. The allergen-specific IgE panel contained grasses-
miX, trees-mix, mite-mix and mold-mix. Histamine was used as
positive control and serum physiological solutions were used
as negative control for skin prick test. 15-20 minutes after the
application of inhalant prick panel on the forearm, aeroallergens
with a wheal 23 mm diameter were defined as a positive result.
Inhalant skin prick test panel consisted of Dermatophagoides
pteronyssinus, Dermatophagoides farinae, grasses mix, cereals
miXx, trees mix, weed-mix, Alternaria alternata, cockroaches, cat
dander and dog dander (Lofarma Allergeni, Milan, Italy).

Statistical Analysis

All predetermined parameters were saved in a software
database, then statistically analyzed (SPSS® v20.0 software,
IBM, lIli, USA. Lic.no. 10240642). Distribution of normality for
quantitative data were tested by the Kolmogorov-Smirnov
test. Student’s t-test was used for the comparison of the
normally distributed continuous numerical variables between
two independent groups and the one-way ANOVA test was

used for the comparison of normally distributed variables
between three independent groups. The Mann-Whitney U test
and Kruskal-Wallis test were used when the data did not fit a
normal distribution. The Pearson chi-square test or Fisher’s
exact test were used to assess differences of rates between the
groups. The receiver operating characteristic (ROC) analysis
was performed to distinguish the patients with allergic rhinitis
according to atopy group and to determine the cut-off points
for IgE levels. The area under the curve (AUC), cut-off point,
sensitivity, specificity values were presented for IgE level.
Data and results were presented as meantstandard deviation
(SD), minimum-maximum values, numbers (%), and also p
values <0.05 were considered as statistically significant and
accordingly, confidence interval of 95% was considered.

Results

Totally 242 patients met the enrollment criteria and were
included in the study. Of these, 158 (65.3%) were female and
84 (34.7%) were male. The mean (+SD) age of patients was
26.43+9.18 (18-59) years.

Comparison of AR Patient Groups According to the
Presence of Concomitant Conjunctivitis

Patients were divided into 2 groups according to the presence
of concomitant conjunctivitis. One hundred three (42.6%)
patients were in AR patients with conjunctivitis group, while
139 (57.4%) were in AR patients without conjunctivitis group.
The mean age of patients with and without conjunctivitis groups
were similar (25.87+9.05 and 27.18+9.35 years, respectively,
p=0.241). Gender was also similar between these groups.
AR patients with concomitant conjunctivitis had a significantly
higher eosinophil count than patients without conjunctivitis
(280.13+228.58/mm3 vs. 231.50+199.92/mm3, respectively,
p=0.047). The other CBC parameters and total IgE levels did
not differ between the groups (Table 1).

Comparison of the AR Patients According to Disease
Severity Groups

When AR patients were grouped in terms of disease severity,
there were 60 (24.8%) patients in the intermittent group (group
1), 94 (38.8%) patients in the mild persistent group (group 2)
and 88 (36.4%) patients in the moderate/severe persistent
group (group 3). The presence of both concomitant pollen and
mite atopy was significantly more frequent in group 3 than in
the other groups (p=0.0001). There was no significant difference
among the 3 groups in terms of demographic data, the presence
of concomitant conjunctivitis and laboratory findings (Table 2).

Comparison of the AR Patients According to Atopy
Groups

Of 242 AR patients, 63 (26%) were in group 1 (patients with
mite atopy), 137 (57%) were in group 2 (patients with pollen
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atopy) and 42 (17%) were in group 3 (patients with mite and
pollen atopy). Patients with mite and pollen atopy were found to
be significantly younger than the other two groups (28.19+9.92,
26.21+9.24 and 24.50+7.39 years, respectively, p=0.045).

Additionally, total IgE levels were significantly higher in group

147

3 than in the other groups (168.11£189.27, 149.69+178.21 and
368.531£430.31 IU/mL, respectively, p=0.005) (Table 3). In the
ROC curve analysis for IgE levels to distinguish patients with
both mite and pollen atopy from other atopy groups, it was

observed that, for patients with total IgE levels >2145.5, the

Table 1. Comparison of allergic rhinitis patient groups according to the presence of concomitant conjunctivitis

AR patients without

AR patients with

conjunctivitis conjunctivitis EREliE
n=139 (57.4%) n=103 (42.6%)
Demographics
Age 25.87+9.05 27.1849.35 0.2412
Female, n (%) 89 (64) 69 (67) 0.632P
Eosinophil count, /mm3 231.50+£199.92 280.13+228.58 0.0472*
Platelet, 103/uL 285.50+62.37 287.77+59.89 0.8442
WBC, /L 7605+1706 7422+1808 0.424¢
Hemoglobin, g/dL 14.84+1.50 14.81+1.61 0.6952
Hematocrit, % 44.74+3.90 44.45+4.34 0.4742
MPV, fL 10.24+2.89 10.07+1.15 0.5582
Total IgE level, IU/mL 172.79+206.02 233.90+323.11 0.2692#

WBC: White blood cell, MPV: Mean platelet volume, IgE: Immunoglobulin E, SD: Standard deviation, AR: Allergic rhinitis

Data are given as mean+SD unless otherwise indicated.
aMann-Whitney U test

bChi-square test

¢Independent sample t-test

*p<0.05

#Data of 112 patients with IgE results available were included

Table 2. Comparison of allergic rhinitis patients according to disease severity groups

Group 1 Group 2 Group 3

(Intermittent) (Mild persistent) (Moderate/severe persistent) p value

n=60 (24.8%) n=94 (38.8%) n=88 (36.4%)
Demografics
Age, year+SD 25.93+9.01 26.82+10.00 26.35+8.43 0.762b
Female, n (%) 36 (60) 62 (66) 60 (68.2) 0.582a
Conjunctivitis, n (%) 26 (43.3) 32 (34) 45 (51.1) 0.0652
Atopy groups, n (%)
Mite atopy 6 (10) 27 (28.7) 30 (34.1) <0.00013*
Pollen atopy 54 (90) 56 (59.6) 27 (30.7) ’
Mite+pollen atopy 0 (0) 11 (11.7) 31 (35.2)
Eosinophil count, /mm3 299.57+302.24 227.18+174.21 246.61+172.08 0.278b
Platelets, 103/uL 289.71+64.71 289.43+58.63 281.07+61.80 0.531b
WBC, /uL 76111715 7437+1601 7566+1930 0.807¢
Hemoglobin, g/dL 15.02+1.55 14.75+1.64 14.78+1.44 0.497b
Hematocrit, % 44.82+4.21 44.54+4 11 44.57+4.01 0.851b
MPV, fL 10.38+4.11 9.99+1.39 10.21+1.11 0.262b
Total IgE level, IU/mL 228.37+251.89# 202.58+329.42# 186.58+182.44# 0.767b

WBC: White blood cell, MPV: Mean platelet volume, IgE: Immunoglobulin E, SD: Standard deviation

Data are given as mean+SD unless otherwise indicated.
aChi-square test

bKruskal-Wallis test

°One-way ANOVA test

*p<0.05

#Data of 112 patients with IgE results available were included
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sensitivity was 72.7%, the specificity was 70.0% and the AUC
was 0.722 (p=0.005) (Figure 1).

Another important finding of our study was revealed in the
comparison between AR patients according to pollen atopy. The
presence of conjunctivitis was significantly more frequent in
patients with pollen atopy than patients who did not have (46.9%
vs. 30.3%, p=0.021).

Discussion

To our knowledge, this has been the first study performed on
a quite high number of adult AR patients in Erzurum.

It is well-known that allergic conjunctivitis is caused by
airborne allergens contacting the eye, which leads to IgE-
mediated allergic inflammation. In the literature, it was reported
that nearly 60% of AR patients had concurrent ocular allergy.
In our study, ocular allergy was seen in 42.6% of AR patients
(3). In the studies published before, it has been shown that,
the presence of concurrent conjunctivitis in AR patients is
significantly associated with pollen atopy (1,3). Similar to these
data, the prevalence of conjunctivitis in AR patients with pollen
atopy was higher than in those without pollen atopy in our study
(p=0.021) (1,3).
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Figure 1. Receiver operating characteristic curve analysis of
immunoglobulin E (IgE) levels for mite and pollen atopy group in
allergic rhinitis patients. IgE; IgE levels were significantly higher in the
mite+pollen atopy group (p=0.005). It was observed that for patient with
IgE levels 2145.5 the sensitivity was 72.7%, the specificity was 70.0%
and the AUC was 0.722 (p=0.005)

IgE: Immunoglobulin E, AUC: Area under the curve, ROC: Receiver operating
characteristic

Similar to the pathophysiology of atopic diseases like
AR, eosinophils also play a significant role in ocular allergies
(7). High serum ECP (eosinophil cationic protein), which is a
demonstrator of the activation of systemic eosinophils, and
eosinophils in tear drop and conjunctival scrapings were
detected in ocular allergy patients (8,9). In our study, serum
eosinophil count was detected to be higher in AR patients
with concurrent ocular allergy (p=0.047). Based on this
result, we evaluated that patients who had concurrent rhinitis
and conjunctivitis with a similar pathophysiology had higher
activation of systemic eosinophils. In previous studies, it was
revealed that allergic conjunctivitis or allergic rhinitis patients
had a higher serum eosinophil count when compared to healthy
controls (10-12).

To date, the studies evaluating serum total IgE levels at
the diagnosis of AR patients have reported controversial
results. Burrows et al. (13) reported that the diagnosis of AR
was primarily associated with skin prick test, independently
of the serum total IgE levels. Also, it was reported that the
measurement of serum total IgE level had low sensitivity for the
diagnosis of patients with current AR (14). It is below 100 IU/mL
in healthy adult individuals. According to the recommendations
in several previous studies, the cut-off value for an elevated
IgE level was set at 100 IU/mL (15-17). In the evaluation of
112 AR patients with serum total IgE levels, while 52.7% of
patients had levels above 100 IU/mL, 47.3% of them had
normal levels. Based on these results and similar findings in
literature, we believe that normal serum total IgE levels do not
exclude AR diagnosis (18,19). In the present study, there was
not found a significant difference between AR patients with
allergic conjunctivitis than those without conjunctivitis for the
mean IgE levels (p=0.269). In some of the previous studies,
it was observed that its levels might increase in ocular allergy
compared to the healthy controls (9,11,20). In addition, when
patients with high IgE levels were evaluated, no significant
difference was found in terms of the frequency of concomitant
conjunctivitis in this study (55.3% vs. 50.8%, respectively,
p=0.634).

In the present study, the incidence of mite allergy was 10%
in the intermittent group, while it was 40.4% and 69.3% in the
mild and moderate/severe groups, respectively. In a study by
Dogru et al. (21) on pediatric AR patients, there was no significant
difference between mild and moderate/severe disease severity
groups for serum total IgE levels and eosinophil counts. Similar to
this study, no significant difference was found in serum total IgE
levels and eosinophil counts among the disease severity groups
of adult AR patients in our study. Based on these results, it can
be concluded that serum total IgE and eosinophil count were not
sensitive enough in demonstrating the severity of AR patients.

In Erzurum, where this study was conducted, the humidity is
low and the altitude is high and in parallel with these geographic
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Table 3. Comparison of the allergic rhinitis patients according to atopy groups

Group 1 Group 2 Group 3

(Patients with mite (Patients with pollen (Patients with p value

atopy) atopy) mite+pollen atopy)

n=63 (26%) n=137 (57%) n=42 (17%)
Demographics
Age 28.19+9.92 26.21+9.24 24.50+7.39 0.045b"
Female, n (%) 46 (73) 87 (63.5) 25 (59.5) 0.291a
Conjunctivitis, n (%) 19 (30.2) 64 (46.7) 20 (47.6) 0.0682
Eosinophil count, /mm3 237.06+146.21 257.94+252.31 256.14+154.75 0.369b
Platelets, x103/uL 291.52+65.59 285.83+59.35 280.95+61.34 0.937b
WBC, /uL 758211834 74901636 75662003 0.930¢
Hemoglobin, g/dL 14.62+1.58 14.86+1.58 15.04+1.37 0.269b
Hematocrit, % 43.96+4.07 44.67+4.14 45.44+3.85 0.117>
MPV, fL 10.11+1.31 10.24+2.82 10.01+1.55 0.837b
Total IgE level, IU/mL 168.11+189.27# 149.69+178.21# 368.53+430.31# 0.005P*

AR: Allergic rhinitis, WBC: White blood cell, MPV: Mean platelet volume, IgE: Immunoglobulin E, SD: Standard deviation

Data are given as mean+SD unless otherwise indicated.
aChi-square test

bKruskal-Wallis test

°One-way ANOVA test

*p<0.05

#Data of 112 patients with IgE results available were included

data, pollen was the most common aeroallergen sensitivity in
our study (74% of all patients). Serum eosinophil count was
detected as 252.19+213.49/mm3 in the whole study group.
When serum eosinophil counts were compared between atopy
groups, no significant difference was found among patients with
only pollen atopy and those with only mite atopy (p=0.359). Also,
serum total IgE level was significantly higher in patients with both
mite and pollen atopy and those with only mite atopy (p=0.005).
Based on these results, we evaluated that high serum total IgE
values may increase more in multiple atopies occurring with the
addition of mite which is a perennial allergen in patients with
pollen atopy. In parallel with our results, a study by Min et al.
(22) revealed that serum total IgE levels increased in line with
the increasing number of allergens.

Studies published recently, which have focused on the
mean platelet volume (MPV) levels as a biomarker of systemic
inflammation in chronic urticaria, have shown controversial
results (23-26). Additionally, there are similar studies on adult
asthma patients, but studies evaluating MPV levels in AR
patients are scarce (27). In the present study, there was not
any relationship between serum platelet count, MPV levels and
atopy type, disease severity or conjunctivitis.

This study has the inherent limitation as a retrospective study
because there may be other undocumented factors that may
contribute to results. Another potential limitation of this study is
that its single-centered design does not allow the results to be
generalized to the Turkish population.

Conclusion

Although serum eosinophil count and total IgE levels are
not sensitive enough in predicting the severity of AR patients,
we believe that they can be helpful in the diagnosis of patients
with concomitant conjunctivitis and in the presence of multiple
aeroallergen sensitivity. In addition, we think that our study may
lead new methods that can help the diagnosis and predict the
prognosis of AR.
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