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IMMUNOHEMATOLOGICAL INDICES AS MARKERS OF INFLAMMATION, CELLULAR AND
NONSPECIFIC IMMUNOLOGICAL DEFENSE IN CHILDREN WITH ACUTE OTITIS MEDIA
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Y. V. Repchuk, K. O. Voroniuk
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Acute otitis media (AOM) ranks among the most common childhood illnesses worldwide,
impacting millions of children annually and representing a considerable public health
concern. Although the fundamental immunological pathways involved in AOM are
relatively well understood, the role of non-specific immune responses in the disease’s
pathogenesis remains underexplored.

Objective — to evaluate immune-hematological indices as integral indicators of cellular
and general immunological reactivity and nonspecific anti-infective protection in children
with AOM depending on the ear discharge (catarrhal vs purulent).

Material and methods. Prospective cohort study included 95 children diagnosed with AOM,
agedbetween 7 and 18 years: 34.74% (n=33) were girls and 65.26% (n=62) were boys. The study
was carried out in accordance with the principles of Good Clinical Practice, Good Laboratory
Practice, and established ethical standards for biomedical research involving human subjects.
Participants were categorized based on the type of mucosal inflammation: catarrhal in 52.63%
(n=50) and purulent in 47.37% (n=45) of cases. The control group consisted of 50 generally
healthy children: 20 girls (40.0%) and 30 boys (60.0%,). Cellular and general immunological
reactivity and resistance, neutrophil reactive response were assessed on the basis of a complete
blood cell count with subsequent calculation of the integral indices. Statistical analysis was
conducted using Statistica 7.0 (StatSoft Inc, USA) sofiware and Excel® 2016™ The differences
between groups for independent samples were verified using the unpaired Student s t-test (if the
data distribution were close to normal according to the Kolmogorov-Smirnov tests and the
Shapiro-Wilk W-test), or the Wilcoxon-Mann-Whitney U-test (for an uneven data distribution).
Differences were considered significant at P values <0.05.

Results. Immuno-haematological indices certify two conditional clinical and laboratory
variants of the AOM course in the examined children. The first variant (purulent AOM) is
characterized by moderate neutrophilosis (+1II), pronounced hyporegenerative nuclear
shift due to rod-shaped neutrophils, eosinophilic granulocytes and a significant increase
in intoxication indices. Such blood changes indicate the predominance of the bacterial
component (purulent process in the middle ear), pronounced severity of inflammation against
the background of increased cellular and immune reactivity, corresponding activation
of resistance and sensitization of the organism with a predominance of immediate-type
hypersensitivity. In these children, a specific humoral immune response begins to form. The
second variant of the AOM course (catarrhal) is characterized by relative and absolute rod-
shaped neutrophilosis (less pronounced than in the purulent AOM), higher lymphocytosis
and monocytosis, with an increase in nonspecific and immune resistance indices, which prove
sensitization of the organism with the development of delayed-type hypersensitivity, against
the background of moderately pronounced intoxication. The revealed pattern indicates the
predominance of lymphocytic activation with the development of specific cellular defence.
Conclusions. AOM in children is characterized by laboratory manifestations of
endotoxicosis (more severe in purulent AOM) caused by endointoxication at the level of
peripheral blood and exointoxication of infectious origin.
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IMYHO-TEMATOJIOI'TYHI IHAEKCH AK MAPKEPU 3AITAJIEHHS, KJIITUHHOI'O
I HECHEIIU®TYHOTO IMYHOJIOTTYHOI'O 3AXHCTY V IITEM I3 TOCTPUM
CEPEJJHIM OTUTOM
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BykoBuHCHKHI AepkaBHUN MeIMYHUIi YHiBepcuTeT, M. YepHiBui, Ykpaina

Tocmpuii cepeonivi omum (I'CO) 3aiimac nepedosi no3uyii ceped HAbLTbLUU PO3NOBCIOONCEHUX
3aXBOPIOBAHL OUMSILO20 GIKY, WOPIUHO EPANCAIONY MLTLUOHU Oimell md CMEoPIoIoYU 3HAUHY
npobnemy 0 gpoMadcukoeo 300pos si. Heszsaowcarouu na me, ujo (hyHOAMEeHMAbHI IMYHONOIYHE
wwsixu, wo bepymo yuacme y pozeumky I'CO, 8i0HOCHO 000pe 6ugueHi, poitb HeCheyupiuHUxX
IMYHHUX pearyitl y Namo2enesi 3axX60PI06aNHs 3AIUUIAENbCSL OOCTIONCEHA HEOOCAMHBO.
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Memapooomu—oyiHumuimyHO2eMamonoiuHi IHOeKCU K IHMe2PalbHINOKAZHUKU KTIMUHHOL,
3a2A1bHOT IMYHONOCIUHOT PeaKmueHOCmi ma HecheyupiuHo2o RPOMUIHGEKYIIHO20 3aXUChy
y dimeii i3 I'CO 3anedicro sioxapaxmepy 8udiiehsb i3 8yxa (KamapaibHi yu SHiliHi).
Mamepianu ma memoou. [IpocnekmusHUM KO2OPMHUM OOCTIOHCEHHIM 0XON1eHo 95 Oimel
i3 0iaenozom I'CO sixom 6i0 7 0o 18 poxie: 34,74% (n=33) — dieuamxa ma 65,26% (n=62) —
Xnonyuxu. J{ocniodcenus npogoounu 8ionosioHo 00 NPUHYUNIE HANENCHOI KNiHIYHOT ma
1abopamopHoi npakmuKky i 6CMAHOGIEHUX EeMUYHUX CMAHOapmie O0as OiomMeOudHux
oociodicensb 3a yuacmi mooell. YuacHuKie Knacu@ikyeanu 3a munom 3anaieHts Ciuz060i
000110HKU cepedHbo2o 8yxa: kamapanvhe y 52,63% (n=50) ma enitine y 47,37% (n=45)
sunaoxie. Konmponony epyny cmanosuiu 50 npakmuuno 300posux dimetl: 20 diguamox
(40,0%) ma 30 xnonuuxis (60,0%). Knimunny ma 3aeanvHy iMyHON02IUHY peaKmueHicmo
i pe3ucmenmuicmo, peakmugHy 6i0nogiob Heumpoginie OYIHIEANU HA OCHOBI 3A2aIbHO20
aHAizy KPoGi 3 NOOAIbUIUM PO3DAXYHKOM [HMe2PaIbHUX tHOekcie. CmamucmuyHul ananis
NPOBOOUNIU 3 BUKOPUCTHAHHAM NPOSpamHo2o 3abesneyenns Statistica 7.0 (StatSoft Inc, CLLIA)
ma Excel® 2016™. Biominnocmi migic epynamu 015 He3ANeHCHUX UOIPOK Nepesipsiu 3a
donomoeoio Henaprozo t-kpumepiio Cmvlodenma (AKujo po3nooin oanux 0y8 OAu3bKum
00 HOpMAbHO20 32I0H0 3 mecmamu Konmoeoposa-Cmipnosa ma W-kpumepiem Llanipo-
Binka) abo U-kpumepis Binkokcona-Marnua-Bimni (015 HepieHOMIpHO20 po3nodiny OaHUx).
Biominnocmi eésasicanu docmosipuumu npu 3uavennsx P < 0,05.

Pesynomamu.  [vynocemamono2iuni NOKA3HUKU  3ACEI0UYVIOMb 084  YMOBHI  KIIHIKO-
nabopamopui  eapianmu nepebicy I'CO 6 obcmescenux oOimei. Ilepwuii eapianm
(enivnuti I'CO) xapaxmepusyemvcsi nomipHum Heumpoginbozom (+11), eupasicernum
2inopezeHepamusHUM A0EpHUM 3CYB0M 304 PAXYHOK NATUYKOAOEPHUX Helumpoginie,
€O3UHOPITLHUX 2PAHYIOYUMIE MA 3HAYHUM RIOBUWEHHAM NOKA3HUKI6 iHmokcukayii. Taxi
3MIHU KPOBI 3AC8I0UYIOMb NPO NEpesadiCants OAKMepianbHO20 KOMROHEHMA (CHItHULL
CePeOHIti OMum), BUPANCEHY MANCKICTb 3aNANEHHS HA M NIOBUWEHOT KATMUKHOT ma iMyHHOT
PeakxmusHoCcmi, 8iONOBIOHY AKMUBAYIl0 pe3UCEeHMHOCII Mma ceHCcUbiNi3ayilo opeanizmy
3 NEPEeBANCAHHAM 2iNepuymausocmi He2atino2o muny. Y yux oimeti noyunae gpopmysamucs
2ymMopanvHa cneyupivna imyrHa 6ionosiov. [pyeuii sapianm nepebicy I'CO (kamapanvruti)
XapaxKmepuzyemocs. GIOHOCHUM A  AOCOTIOMHUM  NATUYKOSOEPHUM HeUmpo@inbo3om
(menw supasicenum, Hioie npu enitinomy 1'CO), suwyum aimpoyumosom ma MOHOYUMO30M,
31 30InbUWEHHAM NOKA3HUKIG IMYHHOI ma Hecneyughiunol pe3ucmenmnocmi, wo 3aceiovye
NpO CeHCUOLNI3AYII0 OP2AHIZMY 3 PO3GUMKOM ZINEPUYMIUEOCE YROBLIbHEHO20 MUNY HA ML
NOMIpHO eupadicenoi inmoxcuxayii. Busenena 3aKoHOMIpHICMb 6KA3VE HA NePesadCaHHs
JimepoyumapHoi axmueayii 3 po3eumKom cneyupiuHo2o KIimunHo20 3aXUCy.

Bucnoexu. I'ocmpuii cepednivi omum y Oimei xapaxmepusy EmobCs1ad0pamopHuMu nposieamu
EHOOMOKCUKO3Y (DLIbUL MSHCHO20 30 CHITIHO20 8APIAHMY), CNPUYUHEHO20 eHOOTHIMOKCUKAYIEN)
Ha pisHi nepugepuyHol Kposi ma eK30IHMOKCUKAYIEID THHEKYIUHO20 NOXOOICEHHSL.

Introduction

Acute otitis media (AOM) is one of the most prevalent
infectious conditions in paediatric populations globally,
with millions of new cases reported each year [1, 2]. This
high incidence positions AOM as a signi¢,cant concern for
public health systems, particularly due to its association with
antimicrobial resistance and recurrent morbidity in early
childhood. Acute otitis media involves inAammation of the
mucosal lining throughout the middle ear cavity, including
the lining of the tympanic cavity and the tympanic membrane
[3]. While core immunological mechanisms underlying
the onset of AOM have been extensively characterized,
the contribution of non-speci¢,c immune factors, including
innate and inAammatory responses, remains insu  ciently
studied and is often underestimated in both clinical and
research settings. Greater attention to these mechanisms may
improve early diagnostic markers and therapeutic strategies.

Among possible early diagnostic markers, the various
hematologic indices, such as absolute counts of neutrophils,
lymphocytes, monocytes, and platelets, along with derived
indices like the neutrophil-to-lymphocyte ratio (NLR),
monocyte-to-lymphocyte ratio (MLR), and platelet-to-
lymphocyte ratio (PLR), have been suggested as useful
ISSN 1727-4338  https://www.bsmu.edu.ua

tools for diagnosing infections, providing early warning
of disease progression, and stratifying patient risk [4].
The NLR is a fundamental inAammatory marker derived
from the complete blood count (CBC), with a typical
range of 0.78 to 3.58 [5]. Elevated NLR values have been
identi¢,ed as auseful indicator in various otolaryngological
conditions, including otitis media with e usion [6], virus
induced facial palsy [7], and as a positive prognostic factor
in idiopathic sudden sensorineural hearing loss [8].

NLR has proven to be a valuable indicator for both
diagnosing and gauging the severity of community
acquired pneumonia and bacteremia [9, 10]. Similarly,
MLR and PLR have been validated as surrogate
biomarkers for identifying inAuenza virus infection in
patients with respiratory tract illnesses [11], rheumatoid
arthritis [12]. However, there remains a paucity of research
evaluating the diagnostic utility of these hematologic
indices speci¢ cally in otitis media in children [13].

Therefore, this study aimed to examine the absolute
and relative number of the main populations of
immunocompetent cells of a complete blood cell count
(CBC) (neutrophils, lymphocytes, monocytes, platelets,
etc, with following calculation of immuno-hematological
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indices and ratio NLR, MLR, PLR, etc) in children with
AOM to determine their diagnostic value and explore
their relationship with disease severity.

The aim of the study

To evaluate immune-hematological indices as
integral indicators of cellular and general immunological
reactivity and nonspeci¢c anti-infective protection in
children with AOM depending on the ear discharge
(catarrhal vs purulent).

Research material and methods

Clinical data for the study were collected at the
Municipal Non-progt Enterprise  «Multidisciplinary
Hospital of Intensive Care» in Kitsman between 2023
and 2024. The prospective study enrolled 100 children
diagnosed with acute otitis media (AOM). After screening,
95 participants aged 7 to 18 years met the inclusion criteria.
Informed consent was obtained from their parents or legal
guardians. Each participant underwent a comprehensive
evaluation, including medical history, clinical examination,
laboratory testing, and instrumental diagnostics.

The research adhered to ethical standards outlined in
the Council of Europe Convention on Human Rights and
Biomedicine, the principles of Good Clinical Practice
(GCP, 1996), and the Declaration of Helsinki by the
World Medical Association. The study protocol received
approval from the Biomedical Ethics Commission of
Bukovinian State Medical University (BSMU).

Diagnosis and assessment of AOM severity were
conducted according to the National Uni¢ed Clinical
Protocol for Acute Otitis Media, authorized by the
Ministry of Health of Ukraine (Order Ne 688, April 9,
2021), alongside relevant national clinical guidelines

(2021) [14, 15] and international standards [1, 3, 16].
When indicated, additional radiographic imaging —
including X-rays of the mastoid bones, paranasal sinuses,
and chest — was performed in two standard projections.

The children were categorized by age into two groups:
7-11 years (n = 81) and 12-18 years (n = 14). Based on
the severity of AOM, 43 cases (45.26%) were classi¢ed
as severe, while 52 (54.74%) were non-severe. In terms
of the inAammatory type of the mucous membranes
and ear discharge, 50 children (52.63%) had catarrhal
inAammation and 45 (47.37%) had purulent forms. When
classi¢ ed by tympanic membrane condition, 77 patients
(81.05%), presented with a pre-perforative stage, and 18
(18.95%) had a perforative stage.

Among the study group, 33 participants (34.74%)
were girls and 62 (65.26%) were boys. The control group
consisted of 50 clinically healthy children with a similar
age and sex distribution (20 girls and 30 boys), who
had no signs of inAammatory diseases at the time of the
study or during the previous six months. No statistically
signi¢cant di erences in age were found between the
study and control groups.

Cellular reactivity and resistance, neutrophil
(NEU) reactive response and general immunological
reactivity of children with AOM were assessed on
the basis of a complete blood cell count (CBC) — the
absolute and relative number of the main populations
of immunocompetent cells (ICC) with subsequent
calculation of the integral indices given in Table 1.
Extended CBC was performed on the CELL-DYN 3700
SL hematological analyzer (manufacturer — «Abbott
Laboratories», USA). The evaluation of the immuno-
hematological indices for other diseases was analyzed in
our former publications [17-19].

Table 1

Immuno-hematological indices [13, 20, 21]

Indices of inAammation, cellular reactivity and cellular resistance

1 Lleukocytes Intoxication Index (LI11) after Kalf-Kalif (2 RNEU + SNEU) / (LYM + Mono) x (EOS+1)
2 LIl after R. A. Reys (RNEU+SNEU) / Mono+LYM+EQS
3 Intoxication Index (LIl x Leu x ESR) / 100
4 Index of Endotoxicosis degree (Neutrophil shift index) RNEU / SNEU
5 Cellular reactivity index (WBC / (LIl x age-year)) x 100
6 Cellular resistance index WBC / LII Kalf-Kalif
7 Nonspeci¢c resistance index (Harkavi) LYM /SNEU

Reactive response of Neutrophils
1 Lymphocyte-to-granulocytic index LYM x 10/ EOS + NEU
2 Neutrophil-to-lymphocyte ratio (NLR) NEU/LYM
3 Leukocyte shift index (BASO+EOQS+NEU) / (Mono+LYM)
4 Neutrophil-to-monocyte ratio (NMR) NEU / Mono
5 Leukocyte-ESR ratio (WBC x ESR) /100
6 Nonspeci¢,c reactivity index (LYM x 100) / SNEU

General immunological reactivity
8 Immune reactivity index (LYM + EOS) / Mono
9 Immune resistance index LYM / (Age-year x LIl Kalf-Kalif)
10 Index of immunological reactivity growth Immune reactivity index / Immune resistance index
11 Allergy index (LYM + (EOS+1) x 10) / (NEU + Mono + BASO)
12 Lymphocyte index LYM/NEU
13 Lymphocyte-to-monocyte ratio (LMR) LYM / Mono
14 Lymphocytes-to-eosinophils ratio LYM/EOS
15 Agranulocytes-to-ESR ratio (LYM + Mono) / ESR

Notes: LII-Leukocytes Intoxication Index; NEU — neutrophil; BASO — basophil; RNEU — rod-shaped neutrophil;
SNEU — segmented neutrophil; LYM — lymphocyte; Mono —monocyte; EOS— eosinophil; WBC (leukocytes) —white blood
cell; ESR — erythrocyte sedimentation rate; NLR — Neutrophil-to-lymphocyte ratio; NMR — Neutrophil-to-monocyte ratio;

LMR — Lymphocyte-to-monocyte ratio
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Statistical analysis was conducted using Statistica
7.0 (StatSoft Inc, USA) software and Excel® 2016™.
The di erences between groups for independent samples
were veri¢ed using the unpaired Student’s t-test (if the
data distribution were close to normal according to
the Kolmogorov-Smirnov tests and the Shapiro-Wilk
W-test), or the Wilcoxon-Mann-Whitney U-test (for an
uneven data distribution). Di erences were considered
signi¢ cant at P values <0.05.

Results and Discussion

The course of AOM is generally accompanied by
leukocytosis, higher in the purulent process (Table 2). In
children with purulent AOM hemoglobin level was lower
than in the catarrhal process 14.68% (p=0.046). Relative
granulocytopenia due to neutropenia (mature forms -
segmented neutrophils — SNEU) was found in children with

serous AOM - 8.36% (p=0.042) and 16.59% (p=0.009),
respectively, with compensatory rod-nuclear neutrophilosis
(RNEU), both relative and absolute — 2.1 and 3.14 times
(p<0.001). Relative neutropenia due to SNEU was also
found in purulent AOM - 11.77% (p = 0.016). The RNEU
level (relative and absolute) in children with purulent AOM
exceeded that in catarrhal otitis — 55.36% (p=0.003) and
70.45% (p=0.006). The lymphocytes level in children with
catarrhal AOM exceeded the reference values — 23.87%
(p=0.017) and 76.16% (p=0.004). The relative content of
monocytes was, on the contrary, lower than in the control
group: in serous AOM — 17.76% (p=0.024), in purulent —
50.09% (p=0.001), respectively. ESR in children with
AOM exceeded that in the control group: in serous AOM —
2.21 times (p<0.001), somewhat more in purulent AOM -
3.04 times (p<0.001), with a signi¢.cant di erence between
the groups with AOM - 37.11% (p<0.001).

Table 2

Laboratory findings based on complete blood cell count in children with acute otitis media depending
on the ear discharge

Laboratory ¢ndings Control, n=50 Catarrhal AOM, n=50 Purulent AOM, n=45
Erythrocytes, x10%/L 4.25+0.15 4.36+0.20 4.29+0.16
Hemoglobin, g/L 128.94+5.42 139.50+6.07 119.02+6.10 p,=0.046
WBC (leukocytes), x10%/L 5.80+0.14 8.50+0.65 p<0.001 9.20+0.56 p<0.001
Granulocytes % 66.35+0.53 60.80£3.40 p=0.042 66.77+3.61
x10%/L 3.8540.17 5.17+0.27 p=0.001 6.14+0.38 p<0.001; p,=0.021
NEU % 64.71+0.88 57.11+2.65 p=0.004 63.03+3.03
x10%/L 3.7540.26 4.85+0.22 p<0.001 5.80+0.41 p=0.002
% 2.50+0.18 5.22+0.58 p<0.001 8.110.30
RNEU T T ) p<0.001; p,=0.003
x10%/L 0.14+0.06 0.44+0.08 p<0.001 0.75+0.09 p<0.001; p,=0.006
SNEU % 62.21+1.05 51.89+4.23 p=0.009 54.89+3.15 p=0.016
x10%/L 3.62+0.34 4.41+0.45 5.05+0.36 p=0.003
EOS, % 1.6040.10 1.9440.15 3.4440.30 p, p,<0.001
Aeranulocytes % 34.09+£0.21 39.20£2.52 p=0.023 33.23+1.75 p,=0.027
& y x10%/L 2.0+0.16 3.33%0.18 p=0.001 3.06£0.23 p=0.004
LYM % 28.74+0.20 35.60+£2.57 p=0.017 30.33+1.52 p,=0.045
x10%/L 1.6840.15 3.03+0.35 p=0.004 2.79+0.41 p=0.009
Mono % 5.35+0.18 4.40+0.44 p=0.024 2.67+0.53 p=0.001; p,=0.007
x10%/L 0.31+0.03 0.37+0.04 0.23+0.03 p=0.031; p,=0.003
ESR, mm/h 5.78+0.12 12.80+0.27 p<0.001 é7p5igoogi

Notes: AOM — acute otitis media; NEU — neutrophil; BASO — basophil; RNEU — rod-shaped neutrophil;
SNEU — segmented neutrophil; LYM — lymphocyte; Mono — monocyte; EOS — eosinophil; WBC (leukocytes) — white
blood cell; ESR — erythrocyte sedimentation rate; P — significance of differences with control group, p, — significance
of differences with group of children with Catarrhal AOM

Leukocyte intoxication indices (LII) after Kalf-Kalif
and R. A. Reys (Table 3), as well as the intoxication
index and the nuclear index of the Endotoxicosis degree
are high in both study groups and indicate an active
inAammatory process, but at the same time these indexes
are signi¢ cantly higher in children with purulent course of
AOM, than in catarrhal — 34.61% (p=0.048) and 22.92%
(p=0.025) and 2 times (p<0.001) and 14.29% (p=0.05),
respectively. The cellular reactivity index increased in
both groups, more in purulent AOM, but not signi¢,cantly.
While cellular resistance prevailed in children with
purulent AOM course over that with catarrhal — 27.96%
(p<0.001). And the adaptive stress index of (ASI) after
L. H. Harkavi (nonspeci¢c reactivity index, resistance
coe cient, Harkavi stress index), on the contrary, was
higher in patients with serous AOM — 24.14% (p=0.049).

The reactive response of NEU, as a marker of
nonspeci¢.c anti-infective protection, in patients with

ISSN 1727-4338  https://www.bsmu.edu.ua

purulent AOM is lower (due to a lower lymphocytic-
granulocytic index and index of nonspeci¢c reactivity)
than in the catarrhal process — 22.51% (p=0.012) and
20.33% (p=0.006), against the background of a higher
neutrophil-lymphocyte ratio — 23.20% (p=0.042), the
shift index of leukocytes and neutrophils — 22.09%
(p=0.012) and 14.29% (p=0.05), the ratio of neutrophils
to monocytes and leukocytes to ESR — 35.98% (p=0.002)
and 26.02% (p=0.01), respectively (Table 3).

The general immunological reactivity (Table 3) increases
more strongly in children with purulent AOM (after
immune reactivity indices) than with catarrhal AOM -
26.97% (p=0.009) and 29.96% (p=0.03), respectively.
The lymphocytes to monocytes ratio reAects the activity
of the humoral (e ectors) and cellular (a ectors) links of
the immune system and prevails in children with purulent
AOM - 36.46% (p=0.03) and indicates the dominance of
the e ector / humoral immune response activity.

Kniniyna Ta ekciepumeHTanbHa marosoris. 2025. T.24, Ne 2 (92)
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Table 3

Cellular and general immunological reactivity and resistance, reactive response of neutrophils in children
with acute otitis media depending on the ear discharge

N | Immuno-hematological indices, unit | Catarrhal AOM, n=50 | Purulent AOM, n=45
Indices of inAammation, cellular reactivity and cellular resistance

1 Leukocytes Intoxication Index (LII) after Kalf-Kalif 0.52+0.06 0.7040.09 p=0.048
2 LIl after R. A. Reys 1.44+0.14 1.77+0.09 p=0.025
3 Intoxication Index 0.71+0.07 1.42+0.10 p<0.001
4 Index of Endotoxicosis degree (Neutrophil shift index) 0.14+0.01 0.16+0.01 p=0.05
5 Cellular reactivity index 139.80+8.55 150.94+12.54

6 Cellular resistance index 18.31+0.45 23.43+0.70 p<0.001
7 Nonspeci¢,c resistance index (Harkavi) 0.72+0.07 0.58+0.05 p=0.049

Reactive response of Neutrophils
1 Lymphocyte-to-granulocytic index 6.13+0.52 4.75+0.28 p=0.012
2 Neutrophil-to-lymphocyte ratio (NLR) 1.8140.12 2.2340.19 p=0.042
3 Leukocyte shift index 1.7240.10 2.10+0.13 p=0.012
4 NEU shift index, yo 0.14+0.01 0.16+0.01 p=0.05
5 Neutrophil-to-monocyte ratio (NMR) 17.98+0.81 24.45+1.33 p=0.002
6 Leukocyte-ESR ratio 1.2340.09 1.5540.10 p=0.01
7 Nonspeci¢c reactivity index 73.1845.26 58.30+2.40 p=0.006
General immunological reactivity

8 Immune reactivity index 11.31+0.58 14.76+1.16 p=0.009
9 Immune resistance index 6.23+0.21 5.38+0.29 p=0.021
10 Index of immunological reactivity growth 2.2740.22 2.95+0.26 p=0.03
11 Allergy index 1.3440.07 1.17+0.06 p=0.034
12 Lymphocyte index 0.64+0.06 0.45+0.06 p=0.048
13 Lymphocyte-to-monocyte ratio (LMR) 10.01+0.64 13.66+1.80 p=0.03
14 Lymphocytes-to-eosinophils ratio 25.60+2.45 17.28+1.71 p=0.004
15 Agranulocytes-to-ESR ratio 4.80+0.53 3.25+0.39 p=0.011

Notes: AOM — acute otitis media; LII-Leukocytes Intoxication Index; NEU — neutrophil; BASO — basophil; RNEU —
rod-shaped neutrophil; SNEU — segmented neutrophil; LYM — lymphocyte; Mono — monocyte; EOS — eosinophil;
WBC (leukocytes) — white blood cell; ESR — erythrocyte sedimentation rate; NLR — Neutrophil-to-lymphocyte ratio;
NMR — Neutrophil-to-monocyte ratio; LMR — Lymphocyte-to-monocyte ratio; p — significance of differences with group

of children with Catarrhal AOM

In children with catarrhal AOM, the activity of
nonspeci¢.c anti-infective defence factors increases,
which generally forms an increased resistance of the
body (after elevating the immune resistance index —
15.80% (p=0.021)). At the same time, the allergisation
index increased — 14.53% (p=0.034), as well as the
lymphocytes-to-eosinophils ratio — 48.15% (p=0.004).
That indirectly indicates the predominance of immediate-
type hypersensitivity processes with the additional
allergic mechanisms of the immune response formation
and sensitization of children with catarrhal AOM.
Lymphocytes-to-monocytes ratio decrease 26.72%
(p=0.03), lymphocyte index increase 42.22% (p=0.048)
as well as agranulocytes-to-ESR ratio 37.14% (p=0.011)
indicates the predominance of macrophage system
activity and cellular immune response stimulation.

CBC is a rapid, straightforward, and cost-e ective
test routinely performed in clinical practice. It delivers
comprehensive data on blood components — white blood
cells, neutrophils, lymphocytes, monocytes, and platelets —
as well as calculated indices like the NLR, MLR and PLR.
In recent years, these hematologic parameters have gained
prominence as potential tools for diagnosing conditions,
o ering early warning signs, and stratifying patient risk
in a variety of infections (e.qg., sepsis, bacteremia, urinary
tract infections) and noninfectious diseases (e.g., liver
cirrhosis, coronary artery disease, solid tumors, chronic
pancreatitis, nasal polyposis) [4, 23-26].

Numerous studies have shown that during severe
infections or systemic inAammatory responses, the
NLR rises in parallel with worsening clinical status and

Kuninivyna Ta excriepuMeHTanbHa naronoris. 2025. T.24, Ne 2 (92)

outcomes [9, 10]. Moreover, NLR has been recognized as
afundamental marker in ENT practice, having applications
in conditions such as otitis media, facial paralysis,
idiopathic sudden sensorineural hearing loss, and head and
neck malignancies [5-8, 28]. Few investigations to date
have evaluated the NLR in individuals with otitis media
[13], therefore, it needs further research.

Thus, the diagnostic value of hematologic markers for
di erent infection-related diseases, like AOM, deserves
more studies.

Conclusions

Immuno-haematological indices certify  two
conditional clinical and laboratory variants of the acute
otitis media (AOM) course in the examined children. The
¢rstvariant (purulent AOM) is characterized by moderate
neutrophilosis  (+11), pronounced hyporegenerative
nuclear shift due to rod-shaped neutrophils, eosinophilic
granulocytes and a signi¢cant increase in intoxication
indices. Such blood changes indicate the predominance of
the bacterial component (purulent process in the middle
ear), pronounced severity of inAammation against the
background of increased cellular and immune reactivity,
corresponding activation of resistance and sensitization
of the organism with a predominance of immediate-type
hypersensitivity. In these children, a speci¢c humoral
immune response begins to form.

The second variant of the AOM course (catarrhal)
is characterized by relative and absolute rod-shaped
neutrophilosis (less pronounced than in the purulent AOM),

higher lymphocytosis and monocytosis, with an increase
ISSN 1727-4338  https://www.bsmu.edu.ua
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in nonspeci¢,c and immune resistance indices, which prove
sensitization of the organism with the development of
delayed-type hypersensitivity, against the background of
moderately pronounced intoxication. The revealed pattern
indicates the predominance of lymphocytic activation with
the development of speci¢,c cellular defence.

Prospects for further research

To study the immunological mechanisms of
nonspeci¢ ¢ anti-infective protection in AOM children,
taking into account the age.

The study was conducted as part of the comprehensive
research project of the Family Medicine Department
of BSMU, titled «Improvement of Diagnosis and
Prediction of Hypertensive-Mediated Target Organ
Damage and Symptom Control in Comorbid Pathology
Considering Clinical-Metabolic and Molecular-Genetic
Predictors» (State Registration Number 0124U002524,
implementation period: 01.01.2024-31.12.2028).
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