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atopic children; Atopic diseases are characterized by intense inflammation. There are increasing studies

indirect markers of examining the relationship between atopic diseases and hematological parameters and indi-
inflammation; rect markers of inflammation, such as neutrophil-to-lymphocyte ratio (NLR), eosinophil-to-

neutrophil-to- lymphocyte ratio (ELR), and platelet-to-lymphocyte ratio (PLR). The aim of this study was to
lymphocyte ratio; investigate these parameters in patients with asthma, allergic rhinitis, and atopic dermatitis.

eosinophil-to The study was conducted retrospectively and cross-sectionally. The study group consisted of
lymphocyte ratio; 172 patients (53 with asthma, 93 with allergic rhinitis, and 26 with atopic dermatitis) and

platelet-to- 105 controls. There were no age or gender differences between patients and controls. When
lymphocyte ratio all atopic patients were compared to controls, ELR (P < 0.001), eosinophil count (P < 0.0019),

and WBC (P < 0.05) were significantly higher in the patient group. When patient groups were
compared independently, ELR (P < 0.001), eosinophil count (P < 0.001), and WBC (P < 0.05)
were higher in asthmatic patients than in controls. In allergic rhinitis patients, ELR (P <
0.001) and eosinophil count (P < 0.001) were higher than in controls. In patients with atopic
dermatitis, ELR (P < 0.001), eosinophil count (P > 0.001), WBC (P = 0.0019), and, additionally,
NLR (P < 0.001) and PLR (P < 0.05) were higher than in controls. NLR and PLR were signifi-
cantly higher in patients with atopic dermatitis than in controls, in patients with asthma and
in patients with allergic rhinitis. Among all hemogram parameters, only ELR and eosinophil
count stand out as markers that may be useful in the diagnosis of atopic diseases. NLR and
PLR may be useful in the differential diagnosis of AD among atopic patients.

© 2026 Codon Publications. Published by Codon Publications.

*Corresponding author: Selcuk Yazici, Department of Pediatrics, Faculty of Medicine, Balikesir University, Balikesir, Turkey.
Email address: selcuk.yzci@gmail.com

https://doi.org/10.15586/aei.v54i2.1522
Copyright: Yazic1 S, et al.
License: This open access article is licensed under Creative Commons Attribution 4.0 International (CC BY 4.0). http://creativecommons.org/


www.all-imm.com�
https://doi.org/10.15586/aei.v54i2.1522
http://creativecommons.org/
mailto:selcuk.yzci@gmail.com

2

Yazic1 S et al.

Introduction

Atopy is a genetic predisposition to develop immunoglob-
ulin E (IgE)-mediated allergic diseases, such as atopic der-
matitis (eczema) (AD), allergic rhinitis (AR), and asthma.
These conditions are characterized by chronic inflam-
mation, which is typically identified through elevated
IgE levels and eosinophilia. However, these traditional
markers are non-specific and may not always reflect the
full scope of inflammatory process. Consequently, the
importance of indirect markers of inflammation, such
as neutrophil-to-lymphocyte ratio (NLR), eosinophil-to-
lymphocyte ratio (ELR), mean platelet volume (MPV), and
platelet-to-lymphocyte ratio (PLR), has gained attention
in the diagnosis and differential diagnosis of atopic dis-
eases in children.™

The markers help to monitor disease activity, pre-
dict exacerbations, and aid in the differential diagnosis of
atopic diseases from other inflammatory or infectious con-
ditions that may present with similar symptoms. Their easy
accessibility and low cost make them valuable tools, espe-
cially in resource-limited settings.

Eosinophil-to-lymphocyte ratio, NLR, MPV, and PLR are
cost-effective, readily available parameters derived from a
complete blood count (CBC). They offer insights into the
systemic inflammatory state by reflecting balance between
pro-inflammatory and anti-inflammatory responses.
Elevated NLR has been associated with the severity of
atopic dermatitis, asthma, and allergic rhinitis, suggest-
ing that it reflects the systemic inflammatory burden.?57
Similarly, MPV, a marker of platelet activation, has been
linked to the inflammatory process in atopic diseases, with
some studies finding higher MPV in children with active
disease.® PLR, which combines two components of inflam-
matory cascade, has also shown promise as a marker for
atopy, with some research indicating its utility in dis-
tinguishing atopic from non-atopic individuals.”®"® ELR,
another indirect marker, increases in various inflammatory
conditions and atopic diseases such as atopic dermatitis,
and even shows changes consistent with the response to AD
treatment.*' While these markers are not definitive diag-
nostic tools on their own, their value dwells in their ability
to serve as supplementary indicators. They help to monitor
disease activity, predict exacerbations, and aid in the dif-
ferential diagnosis of atopic diseases from other inflamma-
tory or infectious conditions that may present with similar
symptoms. Their easy accessibility and low cost make them
valuable tools, especially in resource-limited settings.

In this study, we aimed to investigate the usefulness
of indirect parameters of inflammation, which can be
obtained by routine complete blood count, for the diag-
nosis and differential diagnosis of atopic children aged
0-18 years.

Material and Method

The study was conducted cross-sectionally and retrospec-
tively, based on the records of patients diagnosed with
atopic allergic diseases (asthma, allergic rhinitis [AR], and
atopic dermatitis [AD]) in the pediatric clinic between
March 1, 2021 and March 1, 2024. Complete Blood Count

(CBC) and total IgE (tIgE) measurement were performed for
all patients. The following were examined as hematological
parameters: hemoglobin (Hb), hematocrit (Hct), eosinophil
count (Eos #), lymphocyte count (Lym #), neutrophil count
(Neu #), white blood cell count (WBC), mean corpuscular
volume (MCV), mean platelet volume (MPV), and platelet
count (plt). NLR, PLR, and ELR were calculated by divid-
ing the respective cell counts by lymphocyte count and
expressed as percentage (%) values.

Patients with clinical findings, elevated tIgE, or posi-
tivity in a skin prick test (SPT) were considered atopic and
were included in the study. Data from 105 healthy chil-
dren who were admitted to the hospital for routine well-
child follow-up were used as the control group. No patient
or control case had physician-diagnosed comorbidities.
Patients diagnosed with multiple atopic diseases were not
included in the study.

All new diagnosed patients during the study period
were included. Patients’ parameter values at the time of
initial diagnosis served as the basic data for the study.
Prior to screening for allergy, patients were tested after
ensuring that they had no infectious diseases and were not
taking systemic steroids or antihistamines.

The blood parameters examined during the initial diag-
nosis of the patients and the results of the first SPT were
used as data.

The SPT was conducted on the inner surface of the
forearm by a specially trained nurse using the puncture
technique with a special lancet (Starallergenes, Antony,
France). Antihistamines and drugs acting on leukotriene
receptors were discontinued at an appropriate time prior
to SPT. A standard commercial solution was used for each
allergen (Starallergenes). Saline solution, 0.9%, was used
for negative control, and histamine (10 mg/1 mL) for pos-
itive control. The result was checked after 15 min, and a
3-mm or larger induration was considered a positive result.

The SPT was conducted in case of each patient using
two different allergen panels: (1) an aeroallergen panel
or (2) a food panel. For food allergens, both ready-made
commercial solutions were used, and for certain foods (egg
yolk, egg white, and cow milk), a prick-to-prick skin test
(PTPST) was also applied. The aeroallergen group consisted
of Dermatophagoides farinae (Der f), Dermatophagoides
pteronyssinus (Der p), grasses (mix), weeds (mix), Olea
Europaea, Alternaria alternata, Felis domesticus, Cupressus
arizonica, Blatella germanica, Aspergillus fumigatus,
and Hevea brasiliensis. The food panel consisted of the
following: egg yolk (PTPST), egg white (PTPST), egg yolk,
egg white, and cow milk (PTPST), cow milk, peanut, tuna,
wheat flour, and tomato.

Approval for the study was obtained from the local eth-
ics committee (Decision No.: 2024/106).

Statistical analysis

A commercial package program (IBM SPSS Statistics, Ver 20,
IBM Corporation, Armonk, NY, USA) was used for statistical
analysis. Continuous variables were expressed as mean +
standard deviation (SD). Categorical variables were com-
pared with x? and Fisher’s Exact tests. For non-parametric
variables, the Mann-Whitney U test and the Kruskal-Wallis
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test were used. Receiver operating characteristic (ROC)
curve and area under curve (AUC) were used to interpret
the effect of variables examined for asthma, AR, and AD;
P < 0.05 was considered statistically significant.

Results

In all, 172 patients and 105 healthy controls were included
in the study. The mean age of patients was 8.84+4.65 years
(range: 1-18 years), and that of controls was 9.49+4.82
years (range: 1-17 years). Among patients, 107 were males
(62.2%) and 65 (37.8%) were females. The control group
consisted of 56 boys (53.3%) and 49 girls (46.7%). No sig-
nificant difference existed in gender or age distribution
between patient and control groups.

The diagnostic distribution of patients was as follows:
Asthma 53 (30.8%), AR 93 (54.1%), and AD 26 (15.1%). The
most frequently detected allergens in atopic patients were
Der f (n = 97) and Der p (n = 95). Sensitivity to Havea brasil-
iensis, tuna, wheat flour, and tomato was not detected in
any patient. Negative SPT result was determined in 41.9%
patients (n = 72). Sensitivity to: single allergen (monosen-
sitized) was detected in 43 patients (25%), two allergens in
29 patients (16.9%), three allergens in 13 patients (6.4%),
four allergens in 13 patients (7.6%), and to five allergens
in 5 patients (2.3%). In all, 33.2% of patients (n = 57) were
polysensitized. The allergens detected by skin tests accord-
ing to diagnostic groups are shown in Table 1.

Mean platelet volume was not different in any patient
group, compared to controls or among different patient
groups. tIgE was not measured in healthy control group.
No significant difference was discovered when tiIgE values
were compared among atopic patient groups.

When patients diagnosed with asthma and AR were
compared, no significant difference was determined in the
parameters examined.

When patients diagnosed with asthma and AD were
compared, lymphocyte count (P < 0.05), neutrophil count
(P < 0.05), PLR (P < 0.001), and NLR (P = 0.001) showed sig-
nificant differences. When patients diagnosed with AR and
AD were compared, lymphocyte count (P < 0.001), neutro-
phil count (P = 0.001), PLR (P < 0.001), and NLR (P < 0.001)
showed significant differences (Table 2).

Disease subgroups and the control group were com-
pared individually for indirect markers of inflammation.
When hematological parameters were compared between
all atopic patients and the control group, eosinophil count
(P < 0.001), WBC count (P < 0.05), and ELR (P < 0.001) were
determined to be significantly different (Table 3; Figures 1
and 2). ROC curve for eosinophil count (AUC 0.759, 95%
Cl: 0.704-0.814), ELR (AUC 0.724, 95% Cl: 0.665-0.783), and
WBC (AUC 0.612, 95% Cl: 0.546-0.678) in atopic patients is
presented in Figure 3.

Because parameters may differ between patients and
controls (WBC, Eoz #, NLR, PLR, and ELR) and may also
change with age, various age groups were created to
obtain more homogenous groups. Three subgroups were
created: preschoolers (0-5 years old), primary school stu-
dents (6-11 years old), and adolescents (12-18 years old).
In the 0-5-year age group, eosinophil count (P = 0.007)
and ELR (P = 0.031) values were higher than in that in the
control group. In the 6-11-year age group, eosinophil count
(P < 0.001), ELR (P < 0.001), and WBC count (P = 0.011)
were higher than in the control group. Similarly, in the
12-18-year age group, eosinophil count (P < 0.001), ELR
(P < 0.001), and WBC count (P = 0.002) were higher than
in the control group. NLR and PLR did not show significant

Table 1 Distribution of allergens detected by SPT in atopic patients and distribution of allergens detected in
skin tests according to diagnostic groups.

Asthma (n = 53) AR (n = 93) AD (n = 26) Total (n = 172)
D. Farinae 32 57 8 97
D. Pteronyssinuss* 32 57 6 95
Grasses mix 16 36 3 55
Weed mix 13 19 2 34
Olea Europaea 7 22 2 31
Alternaria alternata 10 12 2 24
Felis domesticus 5 14 3 22
Cupressus arizonica 4 13 3 20
Blatella germanica 5 5 0 10
fumigatus 0 2 0 2
Egg yolk (PTPST) 1 1 7 9
Egg white (PTPST) 1 1 7 9
Egg white 0 1 4 5
Egg yolk 0 1 3 4
Cow milk (PTPST) 0 0 2 2
Cow milk 0 0 2 2
Peanut 0 0 1 1

Note: AR: allergic rhinitis; AD: atopic dermatitis (eczema); PTPST: prick-to-prick skin test.
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Table 2 Comparison of hemogram parameters and indirect markers of inflammation among patient groups.

Lymphocyte (x1000/pL) Neutrophil (x1000/pL) NLR (%) PLR (%)
Asthma 4.38+2.37 3.21+1.2 0.95+0.8 93.44+62.61
AD 2.93+1.13 5.12+2.59 2.08+1.41 132.46+65.52
P <0.05 <0.05 0.001 <0.001
AR 4.32+2.31 2.98+0.99 0.83+0.42 88.41:43.63
AD 2.93£1.13 5.12+2.59 2.08+1.41 132.46+65.52
P <0.001 0.001 <0.001 <0.001

Notes: Only the parameters in which significant differences were detected are shown in the table.
AR: allergic rhinitis; AD: atopic dermatitis (eczema); NLR: neutrophil-to-lymphocyte ratio; PLR: platelet-to-lymphocyte ratio.

Table 3 Comparison of hemogram parameters and indirect markers of inflammation in patients and control group.

Eos# (x1000/pL) WBC (x1000/pL) NLR (%) PLR (%) ELR (%)
All atopic patients 0.47+0.36 8.71+2.86 0.14+0.15
Control 0.19+0.052 7.52+1.84 0.06+0.04
p <0.001 P<0.05 P<0.001
Asthma 0.53+0.37 8.91+2.89 0.14+0.12
Control 0.33+0.3 8.11+2.49 0.10+0.15
p <0.001 p<0.05 P<0.001
AR 0.42+0.28 0.12+0.1
Control 0.35+0.34 0.1:0.14
p <0.001 - - - <0.001
AD 0.54+0.55 9.36+2.74 2.08+1.41 132.46+65.5 0.21+0.25
Control 0.35+0.29 8.15+2.55 0.92+0.57 95.08+48.5 0.11+0.1
p <0.001 0.001 <0.001 <0.05 <0.001

Notes: Only the parameters in which significant differences were detected are shown in the table.
AR: allergic rhinitis; AD: atopic dermatitis; ELR: eosinophil-to-lymphocyte ratio; PLR: platelet-to-lymphocyte ratio; NLR:

neutrophil-to-lymphocyte ratio.

differences between atopic patients and the control group
within the age-divided subgroups.

Asthmatic patients were compared with controls, and
the eosinophil count (P < 0.001), ELR (P < 0.001), and WBC
count (P < 0.05) were significantly different from controls
(Table 3, Figure 2). ROC curve for eosinophil count (AUC
0.66, 95% Cl: 0.569-0.752), ELR (AUC 0.62, 95% CI: 0.532-
0.707), and WBC count (AUC 0.589, 95% Cl: 0.503-0.675) in
patients diagnosed with asthma is presented in Figure 3.

Patients with AR were compared with the control
group, and Eosinophil count (P < 0.001) and ELR (P < 0.001)
showed significant differences (Table 3, Figure 2). ROC
curve for eosinophil count (AUC 0.75, 95% Cl: 0.68-0.82)
and ELR (AUC 0.693, 95% Cl: 0.617-0.77) in patients diag-
nosed with AR is presented in Figure 3.

Patients with AD were compared with controls, and
eosinophil count (P < 0.001), WBC count (P = 0.001), PLR
(P < 0.05), NLR (P < 0.001), and ELR (P < 0.001) showed
significant differences (Table 3, Figure 2). ROC curve for
eosinophil count (AUC 0.78, 95% Cl: 0.67-0.891), ELR (AUC
0.817, 95% Cl: 0.721-0.913), WBC count (AUC 0.702, 95%
Cl: 0.573-0.83), NLR (AUC 0.75, 95% Cl: 0.628-0.872), and
PLR (AUC 0.659, 95% Cl: 0.529-0.770) in patients diagnosed
with AD is presented in Figure 3.

Discussion

Eosinophil-to-lymphocyte ratio, eosinophil count, and WBC
were higher in patients than in the control group. When
atopic patients were compared with controls by disease
subgroup, ELR and eosinophil count were higher in all
patient groups than in the control group. NLR and PLR val-
ues were higher than in the AD group, compared to the
control group. When patients and the control group were
separated by age groups, ELR and eosinophil count were
higher in 0-5-, 5-11-, and 12-18-year age groups than in the
control group.

In our study, males were more common among atopic
patients (male-female ratio 1.64:1), consistent with the
majority of previous studies.’”"> On the contrary, a few
publications reported that atopy in children was more com-
mon in girls, and that being a girl was a risk factor for AR.'

When atopic patient groups were evaluated against
each other, the tIgE values were not statistically diffe-
rent between the groups. This finding is consistent in
many other studies examining atopic children." Can et al.
found no difference in terms of tIgE and total eosinophil
levels in children diagnosed with asthma, AR, and asth-
ma+AR.™ Similarly, in our study also, the eosinophil count



Indirect markers of inflammation in atopic children

2.50‘ 84 1.20‘ 84
* *
51
2,004 42 1.00 *42
0.80-
1.50
*+
2 % 0.60-
i w 124
1.00- °
0.40- 113§ 122
| 250
0.50 0.204 277
182
219264
0.00 J— 0.00-
Corlnrol Patlient Cor;trol Patilent
Patient_control Patient_control
20.00
S7c82
%105
i« I
22
15.00
2 10.00 T
s
T
0.00
CoHtroI Patilent
Patient_control
Figure 1 Box-plot graphs of parameters showing significant differences between all atopic patients and controls. Eosinophil

count is shown on the left, ELR ratio is in the middle, and WBC count is shown on the right. In each graph, the values on the left
represent the control group and those on the right represent the patient group.

was not different between the patient groups. We did
not include patients with multiple atopic diseases, such
as asthma+AR, to avoid confusion between diagnosis and
differential diagnosis. Similarly, Tuten Dal et al. found no
difference in tIgE between the groups of their study exa-
mining children with asthma, AR, and AD."” Furthermore,
Ozdogru and Géniilal reported that there was no diffe-
rence in tIgE between patients with AD and healthy cont-
rols.”® IgE levels do not remain constant and may differ
for various molecular allergens within the same allergen
group and may also change over time.” In light of these
findings, tIgE measurement was determined to have no
differential diagnostic value in our study. Similarly, MPV
values did not vary among the three atopic disease
groups.

Arikoglu et al. reported that the percentage of eosino-
phils in the AR group was higher than in the asthma group
in atopic children.”® However, 1n our study, there was no
difference in eosinophils between the two groups.

Atopic patient groups (asthma, AR, and AD) and
control group

Indirect markers of inflammation, MPV, NLR, and PLR, did
not differ between atopic patients and control, but eosin-
ophil count, ELR, and WBC count showed significant differ-
ences between atopic groups and control.

Dogru and Yesiltepe Mutlu found NLR values to be hig-
her in asthmatics than in controls.® Cheng and Zhang also
found a nonlinear increase in NLR values in asthmatics.'
Giray and Ozdemir stated that MPV values were significantly
lower in asthmatics.?’ Esmaeilzadeh et al. did not examine
their diagnostic value but showed that higher eosinophil
counts and NLR values were associated with longer hospi-
talizations for asthma.? In our study, although eosinophil
counts were higher in asthmatics, both MPV and NLR were
not different in asthmatics from the control group.

Similar to the results of our AR group, Cicek et al.
found that the eosinophil count in patients with allergic
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(A) ROC curve for eosinophil count (AUC 0.759, 95% Cl: 0.704-0.814), ELR (AUC 0.724, 95% Cl: 0.665-0.783), and WBC

count (AUC 0.612, 95% Cl: 0.546-0.678) in all atopic patients. (B) ROC curve for eosinophil count (AUC 0.765, 95% Cl: 0.674-0.855),
ELR (AUC 0.732, 95% CI: 0.641-0.823), and WBC count (AUC 0.644, 95% Cl: 0.550-0.739) in patients diagnosed with asthma. (C) ROC
curve for eosinophil count (AUC 0.75, 95% CI: 0.68-0.82) and ELR (AUC 0.693, 95% Cl: 0.617-0.77) in patients diagnosed with AR.
(D) ROC curve for eosinophil count (AUC 0.78, 95% Cl: 0.67-0.891), ELR (AUC 0.817, 95% CI: 0.721-0.913), WBC count (AUC 0.702,
95% Cl: 0.573-0.83), NLR (AUC 0.75, 95% Cl 0.628-0.872), and PLR (AUC 0.659, 95% Cl: 0.529-0.770) in patients diagnosed with AD.

All ROC curves obtained were compared with controls.

conjunctivitis was significantly higher than in controls, and
the NLR and PLR values were not different.?? Conversely,
Cansever found NLR and PLR values to be significantly hig-
her in AR patients than in control patients.?? Khanzadeh et
al. also found the NLR value to be higher in AR patients
than in control patients.?

Akcal and Taskirdi reported that platelet count, PNR,
and absolute lymphocyte counts increased, absolute neut-
rophil values decreased, and MPV value was not different
in children with AD, compared to the control group.? Our
results were incompatible with this study. Jiang and Ma,
similar to our findings, demonstrated higher NLR, PLR, and

eosinophil counts in AD patients than in control patients;™
however, the authors did not examine ELR values. Batmaz
stated that NLR and PLR values were higher in AD patients
than in control patients.” Chen et al. also reported that
increased NLR and PLR values were associated with a
higher prevalence of AD. Ozdogru and Goniilal discove-
red higher eosinophil count and eosinophil percentage in
patients with AD than in control patients and reported
that these two values were more valuable than tIgE in the
follow-up of AD."® Our study also showed similar results.
Zhang et al.’ and Hagino et al.* reported that the ELR value
was related with AD severity and was useful in monitoring
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effectiveness of treatment in AD patients. Similarly, our
study showed that the ELR value was significantly higher
in atopic patients, especially those with AD, compared to
control patients. Although AUC was also high in asthmatics
and AR patients, the ELR showed the highest AUC value
(AUC 0.817, 95% Cl: 0.721-0.913) in patients with AD.
Different study methodologies, regions, communities,
and differences in the content of allergen panels make it
difficult to compare results. However, the results of our
study were consistent with many of the cited studies.

Limitations

Our study had several limitations. First, owing to its ret-
rospective characteristic, the dataset was not as compre-
hensive as prospective studies. Second, the number of
cases was low, especially in the AD patient group. Finaly,
because the disease severity scores were not recorded in
all atopic patients, the relationship between disease sever-
ity and indirect markers could not be examined. The fact
that the patients were from a single center and that there
were no tIgE values in healthy control patients were also its
shortcomings.

Conclusion

In atopic patients, ELR, eosinophil count, and WBC count
were higher than in control patients. When atopic patient
groups were compared with controls individually, ELR and
eosinophil count were also determined as higher than in
control patients. Among all hemogram parameters, only
ELR and eosinophil count appeared as indirect inflamma-
tion markers that could be useful in the diagnosis of atopic
diseases. MPV, NLR, and PLR values were not useful in the
diagnosis of atopy in general, but NLR and PLR could be
useful in the differential diagnosis of AD among atopic
patients.
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