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Abstract

Background: Allergic rhinosinusitis (ARS) and chronic allergic otitis media are common manifestations of
upper airway allergic inflammation. Despite advances in understanding the immunopathogenesis of these
conditions, hematological markers reflecting systemic immune activation remain underexplored, particu-
larly in combined presentations. To evaluate hematological parameters, with emphasis on leukocyte sub-
populations and the eosinophil-lymphocytic index, in patients with allergic rhinosinusitis combined with
chronic allergic otitis media compared to non-allergic chronic otitis media.

Methods: Archival records of 60 adult patients (33 males, 27 females; mean age 41.2 years) from the
Otorhinolaryngology Department of the National Medical Center “Shifobakhsh,” Republic of Tatarstan,
were analyzed. Group I (n=30) included ARS with CAOM, and Group II (n=30) included non-allergic
COM. Complete blood count (CBC) with leukocyte differential and ELI were assessed and compared de-
scriptively. Correlation analysis between leukocyte subpopulations was also performed.

Results: Mean total leukocyte count in allergic patients was near the upper normal range (8.9%10°/L).
Leukocytosis was observed in 16.7% of allergic versus 40% of non-allergic cases. Peripheral eosinophilia
(>5%) was observed in 63.3% of patients with allergies, with a mean eosinophil count of 5.8%. Relative
lymphocytosis occurred in 40% of allergic and 16.7% of non-allergic patients, while absolute lymphocyte
counts were lower in the allergic group. ELI was increased in 43.3% of patients with allergies. Correlation
analysis revealed strong relationships (1>0.90) between neutrophils, eosinophils, and monocytes in both
groups, indicating coordinated immune responses.

Conclusion: Peripheral eosinophilia and elevated ELI serve as indirect hematological markers of systemic
allergic sensitization in ARS with CAOM. These findings support using simple blood parameters as adjunc-
tive indicators of allergic inflammation when specialized allergy testing is unavailable.
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Introduction

Rhinosinusitis and otitis media are among the
most common upper airway inflammatory condi-
tions worldwide. According to the European Po-
sition Paper on Rhinosinusitis and Nasal Polyps
(EPOS 2020), rhinosinusitis affects nearly 15% of
the global population, accounting for millions of
annual cases (1,2). Allergic rhinosinusitis (ARS)
involves IgE-mediated inflammation of the nasal
and sinus mucosa and frequently coexists with al-
lergic manifestations in the middle ear, known as
chronic allergic otitis media (CAOM) (3,4).

The pathophysiology of ARS includes Th2-driv-
en immune activation with IgE binding to mast
cells and basophils, leading to degranulation and
release of histamine, leukotrienes, and cytokines
(5,6). These mediators contribute to mucosal ede-
ma, hypersecretion, and tissue remodeling. Eo-
sinophils and lymphocytes are key effector cells,
and alterations in their peripheral blood levels
may reflect the intensity of the allergic process
(7-9). The eosinophil-lymphocytic index (ELI)
provides an accessible laboratory measure for as-
sessing allergic inflammation (10,11). However,
studies focusing on hematological parameters in
ARS coexisting with CAOM remain limited. This
study aimed to characterize hematological pat-
terns in these patients and compare them with
those in non-allergic COM to identify potential
systemic indicators of allergy.

Materials and Methods

Study Population

The study analyzed medical records of 60
adults (32-54 years old) treated at the National
Medical Center “Shifobakhsh” in the Republic of
Tatarstan. Group I (n=30) had ARS and CAOM,
while Group II (n=30) served as non-allergic con-
trols. Diagnosis of ARS and CAOM was based on

clinical findings, endoscopy, CT (Lund-Mackay
>4), audiometry, tympanometry, and allergolog-
ical tests (skin prick or specific IgE). Exclusion
criteria included acute infection, autoimmune
disease, hematologic disorders, asthma, or cor-
ticosteroid/antihistamine therapy within four
weeks.

Hematological Tests

Venous samples were collected in EDTA tubes
and analyzed using an automated hematology
analyzer. CBC parameters included leukocyte
count, eosinophils, lymphocytes, monocytes, and
calculation of ELI (absolute eosinophils/absolute
lymphocytes).

Statistical Analysis

Descriptive statistics summarized numerical
data; correlation analysis was conducted between
leukocyte types (Spearman’s n). Significance was
considered at p<0.05.

Results

Hematological findings showed a mean leuko-
cyte count of 8.9x10°/L in patients with allergy.
Leukocytosis occurred in 16.7% of Group I and
40% of Group II. Eosinophilia was observed in
63.3% of allergic patients, while none were ob-
served in controls. The mean eosinophil percent-
age was 5.8% in allergic patients versus 1.2% in
non-allergic patients. Relative lymphocytosis
was twice as frequent in allergic cases (40% vs
16.7%). Absolute lymphocyte counts were lower
in allergies (1.8x10°/L) than in control patients
(2.4x10°/L). Monocyte counts remained within
normal range; absolute monocytosis was more
frequent in non-allergic (23.3%) than allergic pa-
tients (8.3%). Elevated ELI was found in 43.3%
of allergic patients, ranging from 0.3 to 1.2. Cor-

Table 1. Correlation coefficients (1) between leukocyte subpopulations

Segmented neutrophils Eosinophils Monocytes
R = s
Eosinophils é gg; i ggg
Monocytes 21 {(})9922 ggg ]

* 1 —n in patients with allergic rhinosinusitis in combination with chronic allergic otitis media
2 — 1 in patients with chronic otitis media without manifestations of allergies (control group).
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relation analysis (Table 1) revealed strong, stable
relationships among segmented neutrophils, eo-
sinophils, and monocytes (1 > 0.90).

Discussion

Distinct hematological alterations were found
in patients with ARS and CAOM, particularly
elevated eosinophil counts and increased ELIL,
consistent with allergic sensitization. The 63.3%
eosinophilia rate aligns with the literature, which
reports 17-62% in allergic airway disease (12,13).
Elevated ELI in nearly half of allergic patients
suggests its value in detecting subclinical allergic
activity. In contrast, leukocytosis predominated
in non-allergic COM, likely reflecting bacterial or
nonspecific inflammation (14). The lower abso-
lute lymphocyte count in allergic patients may be
due to lymphocyte migration to inflamed tissues,
as reported in asthma and rhinitis (15,16). The
strong correlations between neutrophils, eosino-
phils, and monocytes indicate shared progenitor
origins and cooperative roles in immune response
(17). Overall, simple hematological indices can
complement clinical evaluation when advanced
immunological tests are unavailable.

Conclusion

Peripheral eosinophilia and increased eosin-
ophil-lymphocytic index represent reliable he-
matological indicators of allergic sensitization
in ARS with CAOM. These parameters can aid
diagnostic reasoning in general clinical practice,
particularly in limited-resource settings.
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