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ABSTRACT

Objective: Allergic rhinitis (AR) is a common chronic inflammatory disease of childhood that exhibits distinct clinical phenotypes. The 
aim of this study was to compare the distribution of hematological and inflammatory parameters among seasonal, perennial, and mixed 
phenotypes in pediatric patients with AR and to evaluate the role of hematological indices in phenotype discrimination.  

Materials and Methods: This retrospective, cross-sectional study included 124 patients diagnosed with allergic rhinitis. Patients were 
classified as having perennial, seasonal, or mixed allergic rhinitis. Complete blood count parameters obtained during the non-pollen 
season (December–February) and derived inflammatory indices were analyzed in all patients.   

Results: Of the study population, 65.3% were male. Asthma comorbidity was significantly more frequent in the mixed allergic rhinitis 
group (p<0.001). Absolute eosinophil count, eosinophil-to-lymphocyte ratio (ELR), and eosinophil-to-neutrophil ratio (ENR) were 
significantly higher in the mixed phenotype compared with the perennial and seasonal groups (all p<0.01). In multivariable logistic 
regression analysis, absolute eosinophil count (per 100 cells/µL increase; odds ratio [OR]=1.54, 95% confidence interval [CI]: 1.21–
1.97; p<0.001) and asthma comorbidity (OR=2.19, 95% CI: 1.01–4.75; p=0.047) were identified as independent predictors of non-
seasonal allergic rhinitis (NSAR). Receiver operating characteristic (ROC) analysis demonstrated that eosinophil count had moderate 
discriminatory performance for differentiating NSAR from seasonal allergic rhinitis (area under the curve [AUC]=0.692, 95% CI: 
0.600–0.785). An optimal cutoff value of ≥195 cells/µL yielded a sensitivity of 77.8% and a specificity of 54.3%.

Conclusion: In pediatric allergic rhinitis, the mixed phenotype is associated with a more pronounced systemic eosinophilic inflammatory 
response. Absolute eosinophil count and asthma comorbidity emerge as independent predictors of non-seasonal allergic rhinitis. These 
readily available parameters from routine clinical practice may serve as complementary biomarkers for the evaluation of allergic rhinitis 
phenotypes.
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INTRODUCTION 

Allergic rhinitis (AR) is a common chronic upper 
airway disease in childhood, characterized by immuno-
globulin E (IgE)–mediated inflammation of the nasal mu-
cosa. AR typically presents with symptoms such as nasal 
discharge, nasal congestion, sneezing, and nasal pruritus. 
Owing to its adverse effects on quality of life, school per-
formance, and the presence of comorbid respiratory con-
ditions, AR is considered a significant public health prob-
lem (1,2).

According to the ARIA (Allergic Rhinitis and its Im-
pact on Asthma) guidelines, allergic rhinitis is classified 
into seasonal, perennial, and mixed phenotypes based on 
symptom duration and patterns of allergen exposure (3). 
These phenotypes exhibit heterogeneity not only in their 
clinical course but also in the underlying immunologi-
cal mechanisms and inflammatory profiles. In particular, 
mixed allergic rhinitis, characterized by both seasonal and 
perennial allergen exposure, has been suggested to be as-
sociated with a more complex and intense inflammatory 
response (4,5).
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In recent years, the role of type 2 inflammation in the 
pathophysiology of allergic rhinitis has been increasingly 
elucidated, with eosinophils, T helper 2 (Th2) cells, and 
related cytokines shown to be closely associated with dis-
ease severity and the presence of comorbidities (6,7). In 
this context, routinely available complete blood count 
parameters and inflammatory indices derived from these 
parameters have attracted growing interest as potential 
biomarkers for distinguishing disease phenotypes in clini-
cal practice (8).

Composite inflammatory indices, such as the eosino-
phil-to-lymphocyte ratio (ELR), platelet-to-lymphocyte 
ratio (PLR), and eosinophil-to-neutrophil ratio (ENR), 
have been reported to reflect the severity of systemic in-
flammation in allergic diseases and to be associated with 
clinical phenotypes (8-11). However, data regarding the 
discriminatory value of these indices among allergic rhini-
tis phenotypes remain limited, and evidence in the pediat-
ric population is particularly scarce.

Asthma, the most common comorbidity associated 
with allergic rhinitis, increases the inflammatory burden 
of the disease and renders its clinical course more com-
plex. Within the framework of the “united airway disease” 
concept, the upper and lower airways are considered to be 
affected by shared inflammatory mechanisms (12). There-
fore, taking asthma comorbidity into account in the evalu-
ation of allergic rhinitis phenotypes is of substantial clini-
cal importance.

The aim of this study was to compare the distribution 
of hematological and inflammatory parameters among 
perennial, seasonal, and mixed phenotypes in pediatric 
patients with allergic rhinitis; to evaluate the potential role 
of eosinophil-based indices in phenotype discrimination; 
and to identify independent predictors of non-seasonal 
allergic rhinitis. In addition, the discriminatory perfor-
mance of eosinophil counts was assessed to explore their 
clinical applicability.

MATERIALS and METHODS

This study had a retrospective, cross-sectional design. 
A total of 124 patients diagnosed with allergic rhinitis who 
were followed at a tertiary pediatric allergy and immu-
nology outpatient clinic during the December–February 
periods between January 2019 and November 2025 were 
included in the study. The diagnosis and classification of 
allergic rhinitis were established in accordance with the 

Allergic Rhinitis and its Impact on Asthma (ARIA) guide-
lines, based on clinical history, physical examination find-
ings, and evidence of allergen sensitization (13). Patients 
were classified into three phenotypic groups according to 
both allergen sensitization patterns and symptom charac-
teristics. Seasonal allergic rhinitis was defined as the pres-
ence of rhinitis symptoms occurring predominantly dur-
ing pollen seasons in patients sensitized to seasonal aero-
allergens (grass, tree, or weed pollens). Perennial allergic 
rhinitis was defined as persistent year-round symptoms 
associated with sensitization to perennial indoor allergens 
such as house dust mite, mold fungi, or animal dander. 
Mixed allergic rhinitis was defined as the coexistence of 
both seasonal and perennial symptom patterns in patients 
sensitized to both seasonal and perennial allergens. Asth-
ma diagnosis and severity were determined according to 
the Global Initiative for Asthma (GINA) guidelines. Asth-
ma comorbidity was recorded according to documented 
clinical diagnoses in patient medical records. Patients with 
incomplete clinical or laboratory data were excluded from 
the study.

Allergen sensitization was evaluated based on the re-
sults of skin prick testing. Skin prick tests were performed 
using a standardized technique, and a test result was con-
sidered positive when the wheal diameter was at least 3 
mm greater than that of the negative control (13). The 
allergens tested included grass pollen, tree pollen, weed 
pollen, house dust mite, mold fungi, and animal epithelia 
(cat and dog). Given that patients could be sensitized to 
more than one allergen, sensitization profiles were evalu-
ated separately for each group. Complete blood count 
(CBC) parameters for all patients were retrospectively ob-
tained from medical records during the non-pollen sea-
son (December–February). Only CBC results obtained 
during clinically stable visits without fever, acute respira-
tory symptoms, or documented infectious disease were 
included in the analysis. The hematological parameters 
analyzed included absolute eosinophil, lymphocyte, neu-
trophil, and platelet counts, as well as mean platelet vol-
ume. Using these parameters, the platelet-to-lymphocyte 
ratio (PLR), eosinophil-to-lymphocyte ratio (ELR), mono-
cyte-to-lymphocyte ratio (MLR), monocyte-to-eosinophil 
ratio (MER), eosinophil-to-neutrophil ratio (ENR), and 
the systemic inflammation response index (SIRI) were cal-
culated. The systemic inflammation response index (SIRI) 
is a novel inflammatory marker derived from peripheral 
blood cell counts and is calculated as neutrophil count 
× monocyte count / lymphocyte count. Venous blood 
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ity and reduce the risk of overfitting, the final multivari-
able model included only absolute eosinophil count and 
clinically relevant covariates. Although the Hosmer–Lem-
eshow test indicated some lack of calibration, the model 
was retained due to its clinical interpretability and statisti-
cally significant global fit. For logistic regression and ROC 
analyses, the perennial and mixed allergic rhinitis pheno-
types were combined and defined as non-seasonal allergic 
rhinitis (NSAR), as both phenotypes are characterized by 
year-round allergen exposure and persistent inflamma-
tory burden. The discriminatory performance of absolute 
eosinophil count in differentiating NSAR from seasonal 
allergic rhinitis was evaluated using ROC curve analysis. 
The area under the curve (AUC) and corresponding 95% 
confidence intervals were calculated, and sensitivity and 
specificity were assessed across a range of cutoff values.

RESULTS

A total of 124 patients were included in the study, of 
whom 81 (65.3%) were male. Patients were categorized 
into three groups: perennial (n=19), seasonal (n=70), and 
mixed (n=35) allergic rhinitis. When age distribution was 
evaluated across groups, the median age was 10.0 years in 
the perennial group, 12.75 years in the seasonal group, and 
12.0 years in the mixed group (Table I). No statistically sig-
nificant difference in age was observed among the three 
groups (Kruskal–Wallis test, p=0.541). Sex distribution 
was also comparable among the groups (p=0.914).

Although no significant differences were observed 
among the groups with respect to demographic charac-
teristics, marked differences were identified in clinical fea-
tures. The distribution of asthma comorbidity differed sig-
nificantly among the groups (p<0.001). Asthma was most 
frequently observed in the mixed allergic rhinitis group 

samples were collected in ethylenediaminetetraacetic acid 
(EDTA)–anticoagulated tubes as part of routine clinical 
evaluation. Differential white blood cell counts were de-
termined using an automated hematology analyzer (Beck-
man Coulter LH 780, Miami, FL, USA).

Statistical Analysis

Statistical analysis were performed using the R statis-
tical software within the RStudio integrated development 
environment (RStudio version 2026.01.0; Posit Software, 
PBC, Boston, MA, USA). Continuous variables were as-
sessed for normality using visual inspection of histograms 
and the Shapiro–Wilk test. As most laboratory param-
eters did not follow a normal distribution, continuous 
variables are presented as median and interquartile range 
(IQR), while categorical variables are reported as counts 
and percentages. All statistical tests were two-tailed, and 
a p value <0.05 was considered statistically significant. 
Comparisons of continuous laboratory parameters among 
the three allergic rhinitis phenotypes (perennial, seasonal, 
and mixed) were performed using the Kruskal–Wallis test. 
For variables demonstrating statistically significant differ-
ences, post hoc pairwise comparisons were conducted us-
ing Dunn’s test with Bonferroni correction to adjust for 
multiple testing. Although composite inflammatory indi-
ces such as the eosinophil-to-lymphocyte ratio (ELR) and 
platelet-to-lymphocyte ratio (PLR) showed statistically 
significant differences among allergic rhinitis phenotypes 
in univariate analyses, these indices were not included in 
the multivariable logistic regression model. This decision 
was based on concerns regarding substantial collinearity 
with their constituent components—particularly absolute 
eosinophil and lymphocyte counts—as well as the lim-
ited number of events in certain subgroups, which could 
compromise model stability. To minimize multicollinear-

Table I: Demographic characteristics of the perennial, seasonal, and mixed allergic rhinitis groups

Variable Perennial (n=19) Seasonal (n=70) Mixed (n=35) p-value
Age (years) 10.0 (6.5–16.0) 12.75 (8.88–16.0) 12.0 (9.0–15.8) 0.541
Sex, n (%) 0.914

Female 6 (31.6) 24 (34.3) 13 (37.1)
Male 13 (68.4) 46 (65.7) 22 (62.9)

Asthma comorbidity, n(%) <0.001
Absent 14 (73.7) 38 (54.3) 6 (17.1)
Present 5 (26.3) 32 (45.7) 29 (82.9)

Data are presented as median (Q1–Q3) or n (%), as appropriate. Comparisons between groups were performed using the Kruskal–Wallis test 
for continuous variables and the chi-square test for categorical variables.
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animal epithelia (cat and dog, each 31.6%). In the mixed 
allergic rhinitis group, concomitant sensitization to both 
pollen and indoor allergens was observed. Grass pollen 
sensitization was present in all patients (100%), while sen-
sitization to house dust mite (28.6%), mold fungi (42.9%), 
and animal epithelia (62.9% cat and 42.9% dog) was 
also notable. Sensitization to tree and weed pollens was 
observed at comparable rates in the seasonal and mixed 
groups (34.3%–41.4% and 34.3%–40.0%, respectively).

Considering the observed differences in asthma comor-
bidity, hematological and inflammatory parameters were 
compared among allergic rhinitis phenotypes (Table III). 

(82.9%), followed by the seasonal (45.7%) and peren-
nial (26.3%) groups. Asthma frequency was significantly 
higher in the mixed allergic rhinitis group than in both the 
perennial and seasonal groups, whereas no significant dif-
ference was observed between the perennial and seasonal 
phenotypes.

The distribution of allergen sensitization profiles across 
the groups is presented in Table II. In the seasonal aller-
gic rhinitis group, the vast majority of patients exhibited 
sensitization to grass pollen (95.7%). In contrast, the most 
frequently identified sensitizations in the perennial group 
were house dust mite (36.8%), mold fungi (42.1%), and 

Table II: Distribution of allergen sensitization within perennial, seasonal, and mixed allergic rhinitis groups

Allergens (+) Perennial rhinitis group (n=19) Seasonal rhinitis group (n=70) Mixed rhinitis group (n=35)
Grass pollen 0 (0.0) 67 (95.7) 35 (100)
House dust mite 7 (36.8) 0 (0.0) 10 (28.6)
Mold 8 (42.1) 0 (0.0) 15 (42.9)
Cat dander 6 (31.6) 0 (0.0) 22 (62.9)
Dog dander 6 (31.6) 0 (0.0) 15 (42.9)
Weed pollen 0 (0.0) 29 (41.4) 12 (34.3)
Tree pollen 0 (0.0) 24 (34.3) 14 (40.0)

Data are presented as n (%). Percentages indicate the proportion within each group. Patients could be sensitized to more than one allergen; 
therefore, column totals do not sum to 100%.

Table III: Comparison of hematological inflammatory indices among perennial, seasonal, and mixed allergic rhinitis phenotypes

Laboratory parameters Perennial rhinitis (n=19) 
Median (Q1–Q3)

Seasonal rhinitis (n=70) 
Median (Q1–Q3)

Mixed rhinitis (n=35) 
Median (Q1–Q3)

p 
value†

Basophil count 20.0 (8.5-20.0) 20.0 (10.0-30.0) 40.0 (15.0-50.0) 0.008
Absolute eosinophil count 280 (185-310) 190 (90-330) 380 (200-460) <0.001
Absolute monocyte count 610 (520-740) 540 (460-740) 590 (480-700) 0.479
Absolute lymphocyte count 3390 (2940-3660) 2760 (2030-3500) 2720 (2420-3140) 0.014
Platelet count 277000 (258000-348000) 305000 (270000-344000) 325000 (268000-345000) 0.655
Absolute neutrophil count 4060 (2680-4930) 3930 (2920-4870) 3490 (2520-4490) 0.643
Mean platelet volume (MPV, fL) 9.50 (9.00-9.80) 9.80 (9.10-10.50) 9.70 (9.35-10.60) 0.285
Neutrophil-to-lymphocyte ratio (NLR) 1.115 (0.989-1.490) 1.156 (0.996-1.961) 1.261 (0.973-1.950) 0.725
Platelet-to-lymphocyte ratio (PLR) 95.08 (66.11-115.27) 110.93 (91.48-130.07) 114.14 (93.06-127.69) 0.020
Eosinophil-to-lymphocyte ratio (ELR) 0.085 (0.048-0.108) 0.064 (0.028-0.112) 0.141 (0.093-0.152) <0.001
Eosinophil-to-neutrophil ratio (ENR) 0.062 (0.040-0.117) 0.057 (0.025-0.099) 0.100 (0.072-0.154) 0.002
Systemic Inflammation Response Index (SIRI) 338235 (257122-593558) 403561 (272615-597031) 351750 (250081-651119) 0.431
Eosinophil-to-monocyte ratio (EMR) 0.378 (0.270-0.596) 0.347 (0.235-0.549) 0.719 (0.500-0.790) < 0.001
Monocyte-to-lymphocyte ratio (MLR) 0.187 (0.143-0.208) 0.198 (0.150-0.245) 0.219 (0.185-0.247) 0.290

† Continuous variables are presented as median (interquartile range). Comparisons among groups were performed using the Kruskal–Wallis 
test. For variables with statistically significant differences, post-hoc pairwise comparisons were conducted using Dunn’s test with Bonferroni 
correction. Cell counts are expressed as cells/µL, MPV as fL, and ratio-based indices are unitless.
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parameter and included in the model. In the multivari-
able logistic regression analysis, both eosinophil count 
and asthma comorbidity were independently associated 
with non-seasonal allergic rhinitis (Table IV). Each in-
crease of 100 cells/µL in eosinophil count was associated 
with a significant increase in the odds of NSAR (odds ra-
tio [OR]=1.54; 95% confidence interval [CI]: 1.21–1.97; 
p<0.001). In addition, the presence of asthma in patients 
with allergic rhinitis was significantly associated with 
NSAR, nearly doubling the likelihood of this phenotype 
(OR=2.19; 95% CI: 1.01–4.75; p=0.047). Overall, the mod-
el was statistically significant (χ²=17.604; p<0.001) and ex-
plained 17.7% of the variance according to the Nagelkerke 
R² value.

ROC curve analysis was performed to evaluate the dis-
criminatory performance of eosinophil count. Eosinophil 
count demonstrated statistically significant discrimina-
tion between non-seasonal allergic rhinitis and seasonal 
allergic rhinitis (area under the curve [AUC]=0.692; 95% 
confidence interval [CI]: 0.600–0.785; p<0.001). Using the 
Youden index, the optimal cutoff value was identified as 
≥195 cells/µL, yielding a sensitivity of 77.8% and a specific-
ity of 54.3% (Figure 1).

Kruskal–Wallis analysis demonstrated significant dif-
ferences among perennial, seasonal, and mixed allergic rhi-
nitis groups in basophil count, absolute eosinophil count, 
eosinophil-derived ratios (ELR, ENR, EMR), lymphocyte 
count, and PLR (all p<0.05). Post hoc Dunn–Bonferroni 
analysis further indicated that eosinophil-related indices 
were generally highest in the mixed phenotype, with sig-
nificant pairwise differences mainly involving this group.

DISCUSSION

Although allergic rhinitis phenotypes are traditionally 
defined according to symptom duration and patterns of 
allergen exposure, increasing attention has been directed 
toward the underlying inflammatory heterogeneity of this 
classification (14). In particular, mixed allergic rhinitis has 
been proposed to be associated with a more complex and 

Significant differences were observed among allergic rhi-
nitis phenotypes with respect to lymphocyte count, plate-
let-to-lymphocyte ratio (PLR), eosinophil-related indices, 
and basophil count (Table III). Lymphocyte count was 
higher in the perennial phenotype, whereas eosinophil-
based inflammatory markers—including absolute eosino-
phil count, eosinophil-to-lymphocyte ratio (ELR), and 
eosinophil-to-neutrophil ratio (ENR)—were significantly 
elevated in the mixed phenotype. Basophil count was also 
higher in the mixed group. No significant differences were 
identified for the remaining hematological parameters.

Variables that were found to be statistically significant 
in univariate analyses were considered for inclusion in the 
multivariable logistic regression model. Due to the pres-
ence of collinearity among eosinophil-based indices, ab-
solute eosinophil count was selected as a representative 

Figure 1: ROC curve of eosinophil count for distinguishing 
seasonal allergic rhinitis from nonseasonal allergic rhinitis. The 
area under the curve (AUC) was 0.692 (95% CI: 0.600–0.785), 
indicating a moderate discriminatory performance.

Table IV: Multivariable logistic regression analysis for predictors of non-seasonal allergic rhinitis

Variable Adjusted OR 95% CI p-value
Comorbidity (asthma) 2.19 1.01–4.75 0.047
Eosinophil count (per 100 cells/µL increase) 1.54 1.21–1.97 <0.001

OR: odds ratio; CI: confidence interval.
Model χ²=17.604, p <0.001; Nagelkerke R²=0.177; Hosmer–Lemeshow p=0.007.
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non-seasonal allergic rhinitis in multivariable analysis, 
suggests that the upper and lower airways may be affected 
by potentially overlapping inflammatory pathways. As 
emphasized by Canonica et al. allergic rhinitis and asthma 
should be regarded as different anatomical manifestations 
of the same underlying inflammatory process (18).

Asthma represents a potential confounding factor in 
the interpretation of eosinophil-related inflammatory 
markers, particularly given the markedly higher preva-
lence of asthma in the mixed allergic rhinitis phenotype. 
Because asthma itself is commonly associated with eosin-
ophil-predominant type 2 inflammatory responses, part 
of the observed increase in eosinophil-based indices may 
reflect concomitant lower airway inflammation rather 
than allergic rhinitis phenotype alone. However, in the 
present study, asthma comorbidity was included in the 
multivariable logistic regression model, and absolute eo-
sinophil count remained independently associated with 
non-seasonal allergic rhinitis after adjustment for asthma. 
These findings suggest that the observed eosinophilic in-
flammatory pattern is not solely attributable to asthma 
comorbidity, although a partial contributory effect cannot 
be excluded.

In the multivariable logistic regression analysis, the 
finding that each 100 cells/µL increase in eosinophil count 
was associated with a 54% increase in the odds of non-sea-
sonal allergic rhinitis suggests that eosinophil count may 
serve as a complementary biomarker in the phenotypic 
evaluation of allergic rhinitis, rather than a standalone di-
agnostic marker. Although ELR and PLR were significant 
in univariate analyses, their exclusion from the multivari-
able model represents a deliberate methodological deci-
sion. The substantial collinearity between these composite 
indices and their constituent parameters, along with the 
potential risk of compromised model stability in the con-
text of a limited sample size, constitutes a well-recognized 
statistical concern in the literature. This analytical ap-
proach enhances the robustness of the findings and mini-
mizes the risk of overfitting.

In a previous study, the mean absolute eosinophil 
count was reported as 315 cells/µL in patients with allergic 
rhinitis, compared with 147 cells/µL in healthy controls 
(8). In the same study, eosinophil counts were reported to 
be significantly higher in patients with persistent allergic 
rhinitis (339 ± 246 cells/µL) compared with those with 
intermittent allergic rhinitis (232 ± 195 cells/µL). These 

intense inflammatory response as a result of combined 
seasonal and perennial allergen exposure. In the present 
study, the marked elevation of the eosinophil-to-lympho-
cyte ratio (ELR) and eosinophil-to-neutrophil ratio (ENR) 
in the mixed phenotype may be associated with a more 
prominent eosinophil-predominant inflammatory profile 
in this group. These findings may suggest that peripheral 
eosinophil-based indices are associated with inflamma-
tory activity beyond localized nasal symptoms; however, 
direct systemic or airway inflammatory mechanisms were 
not evaluated in the present study (15). 

Eosinophils are key effector cells in allergic inflamma-
tion and are activated primarily through T helper 2 (Th2)–
associated cytokines, particularly interleukin-5 (IL-5) 
(16). Previous studies have reported associations between 
eosinophil counts and eosinophil-based indices and dis-
ease severity in allergic rhinitis (8). In the present study, 
the significantly higher eosinophil-based inflammatory 
indices observed in the mixed group compared with the 
seasonal group suggest that continuous allergen exposure 
may be associated with higher peripheral eosinophil-relat-
ed inflammatory indices.

Another noteworthy finding of the present study was 
the higher lymphocyte count observed in the perennial al-
lergic rhinitis group compared with the other phenotypes. 
This finding may indicate that, in the perennial phenotype, 
more chronic and regulatory immune mechanisms are 
predominant, with a lymphocyte-mediated immune re-
sponse playing a more prominent role rather than acute 
eosinophilic inflammation. In parallel, the lower plate-
let-to-lymphocyte ratio (PLR) detected in the perennial 
group may suggest a relatively lower inflammatory bur-
den in this phenotype (17). Consistent with this observa-
tion, previous studies have reported that PLR represents 
a nonspecific marker of inflammation and yields variable 
results in allergic diseases (9). The very high rate of grass 
pollen sensitization observed in the mixed allergic rhinitis 
group may be related to the regional aeroallergen profile 
of our center and the frequent coexistence of grass pollen 
sensitization with perennial allergen sensitization in poly-
sensitized patients.

The findings related to asthma comorbidity strongly 
support the concept of “united airway disease.” In the 
present study, the markedly higher prevalence of asthma 
in the mixed allergic rhinitis group, together with the 
identification of asthma as an independent predictor of 
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according to patterns of allergen exposure as seasonal and 
non-seasonal (year-round exposure), the presence of asth-
ma emerged as an independent predictor of non-seasonal 
allergic rhinitis (NSAR) in multivariable analysis. This dis-
crepancy may be attributable to the fact that continuous 
allergen exposure during childhood is more likely to be 
associated with sustained Th2-driven eosinophilic inflam-
mation, thereby strengthening the coexistence of asthma.

This study has several limitations. The retrospective 
design and single-center setting may limit the generaliz-
ability of the findings. Additionally, the evaluation of com-
plete blood count parameters exclusively during the non-
pollen season precluded assessment of potential seasonal 
variability. Because direct airway inflammatory markers 
or cytokine profiles were not evaluated, the observed he-
matological indices should be interpreted as indirect indi-
cators of inflammatory activity rather than direct evidence 
of systemic inflammation. The unequal distribution of pa-
tients among allergic rhinitis phenotypes, particularly the 
relatively small number of patients in the perennial allergic 
rhinitis group, may also have affected the statistical power 
of subgroup comparisons and the stability of regression 
analyses. Furthermore, although the multivariable logis-
tic regression model demonstrated statistically significant 
discriminatory ability, the significant Hosmer–Lemeshow 
test result indicates a potential limitation in model calibra-
tion; therefore, the predictive performance of the model 
should be interpreted with caution.

In conclusion, this study demonstrates that, in pediat-
ric allergic rhinitis, the mixed phenotype is associated with 
higher peripheral eosinophil-based inflammatory indices, 
and that eosinophil count may serve as a complementary 
inflammatory biomarker associated with non-seasonal 
allergic rhinitis phenotypes. These readily accessible pa-
rameters obtained from routine clinical practice may pro-
vide supportive information in the evaluation of allergic 
rhinitis phenotypes when interpreted together with clini-
cal findings and sensitization profiles. Future prospective 
studies with larger sample sizes are warranted to validate 
these findings and to facilitate their integration into clini-
cal decision-making algorithms.

Ethical Approval
The study was approved by the Fırat University Non-Interven-

tional Clinical Research Ethics Committee (Decision No. 2026/01-
03; meeting date: 15 January 2026; approval document issued on 22 
January 2026).

findings suggest that eosinophilic inflammation is closely 
associated with both the duration of allergic rhinitis and 
the overall inflammatory burden. In our study, the iden-
tification of a cutoff value of ≥195 cells/µL for absolute 
eosinophil count in distinguishing non-seasonal from 
seasonal allergic rhinitis, with significantly higher values 
observed in the non-seasonal group, further supports the 
notion that eosinophil count may represent a more promi-
nent biomarker in phenotypes characterized by persistent 
and sustained inflammation. Moreover, in a pediatric co-
hort aged 3–10 years, Yücel Ekici demonstrated that the 
mean absolute eosinophil count was significantly higher 
in children with allergic rhinitis compared with healthy 
controls (0.413 ± 0.301 ×10³/µL vs. 0.279 ± 0.271 ×10³/
µL; p=0.003), reinforcing the potential utility of peripheral 
eosinophil count as an easily accessible marker reflecting 
eosinophilic inflammation in allergic rhinitis (19). In the 
same study, ROC analysis suggested a cutoff value of ≥0.34 
×10³/µL (≥340 cells/µL) for eosinophil count in predicting 
allergic rhinitis (and/or sensitization), providing moder-
ate specificity but relatively limited sensitivity. In contrast, 
the objective of the present study was not to discriminate 
the presence or absence of allergic rhinitis per se, but 
rather to distinguish between seasonal and non-seasonal 
phenotypes. Accordingly, the identification of a lower 
cutoff value for absolute eosinophil count (≥195 cells/µL), 
which was particularly prominent in non-seasonal allergic 
rhinitis, suggests that eosinophilic inflammation may be 
more pronounced in phenotypes characterized by year-
round allergen exposure and a more persistent inflam-
matory burden. Thus, while the findings of Yücel Ekici 
broadly confirm the association between elevated eosino-
phil counts and allergic rhinitis, our results indicate that 
eosinophil count may have greater discriminatory value 
in persistent phenotypes and that optimal cutoff values 
may vary depending on the targeted clinical distinction 
(disease presence vs. phenotype differentiation). In the 
present study, a cutoff value of ≥195 cells/µL for absolute 
eosinophil count yielded a sensitivity of 77.8% and a speci-
ficity of 54.3% in distinguishing non-seasonal from sea-
sonal allergic rhinitis.

In an adult cohort studied by Kant and Terzioğlu 
(8), comprising 205 patients with allergic rhinitis and 49 
healthy controls, asthma comorbidity was reported to be 
comparable between persistent and intermittent allergic 
rhinitis groups (38.8% vs. 40.0%; p=0.879). In contrast, in 
our pediatric cohort, when allergic rhinitis was classified 
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