BbykoBuHCHKHIA MeuaHui BicHUK. 2026. T. 30, Ne 1 (117)

YK 616.284-002-053.2:612.017.1:575.113.2

ISSN 1684-7903 http://e-bmv.bsmu.edu.ua

Original research

PATTERN OF IMMUNOLOGICAL PROTECTION IN CHILDREN WITH ACUTE OTITIS
MEDIA TAKING INTO ACCOUNT THE HSP70-2 GENE (rs1061581) ALLELIC STATE

Sakovets O.P., Sydorchuk L.P.

Bukovinian State Medical University, Chernivtsi, Ukraine

Key words: acute otitis,
inflammation, immunity, immune
defense, immunological resistance,
intoxication, children, HSP70-2 gene
polymorphism.

Bukovinian Medical Herald. 2026. V.

30, Mo 1 (117). P. 3-8.

DOI: 10.24061/2413-
0737.30.1.117.2026.1

E-mail: oleksii.sakovets@gmail.com
Isydorchuk@ukr.net

Objective — to assess immune-haematological indices as integrative markers of
cellular immune reactivity and nonspecific anti-infective defence in children with
acute otitis media (AOM), taking into account the heat-shock protein gene
polymorphism 70-2 (HSP70-2, rs1061581).

Material and methods. This prospective cross-sectional “case-control™" study
included 95 children aged 7-18 years with diagnosed AOM (34.74% qgirls,
65.26% boys). The study adhered to Good Clinical Practice, Good Laboratory
Practice, and international ethical standards. The control group comprised 50
healthy children (40% girls, 60% boys). Cellular and general immunological
reactivity, resistance, and neutrophil responses were evaluated using complete
blood counts and calculated integral indices. The HSP70-2 (rs1061581) gene
polymorphism was studied by polymerase chain reaction method.

Results. In children with AOM, the immunological defense pattern varies
according to the allelic state of the HSP70-2 gene (rs1061581): GG-genotype
carriers demonstrate higher levels of cellular and immunological reactivity and
resistance, as well as more efficient activation of nonspecific cellular effector
immunity (particularly lymphocytic responses), compared with mutant A-allele
carriers. This enhanced cellular response is associated with a substantial
reduction in the intoxication index by 32.82% (p=0.005), indicating more
effective physiological apoptosis, compensatory cellular protection, the humoral
immune response development, and increased immunological sensitization. Most
indices of neutrophil reactive response did not show genotype-dependent HSP70-
2 (rs1061581) differences.

Conclusion. Immune protection in children with AOM and the mutant A-allele of
HSP70-2 gene is predominantly mediated by monocyte-driven effector pathways,
accompanied by a more pronounced inflammatory response, and lower cellular
and overall immunological reactivity and resistance. These features contribute
to a higher level of exogenous intoxication.

ITATEPH IMYHOJIOTTIHOI' O 3AXHCTY Y JITEH I3 TOCTPHM CEPE/THIM OTHTOM
3 YPAXYBAHHAM AJIEJIBHOI'O CTAHY I'EHA HSP70-2 (rs1061581)

Caxkogeys O.11., Cuoopuyx JI.11.

Knrouoegi cnosa: cocmpuii omum,
3ananenHs, iMynimem, iMyHHUL
3axucm, IMyHOJO2IYHA
PEe3UCMEeHmMHICMb, IHMOKCUKAYIA,
Oimu, noaimopgizm eena HSP70-2.

Byrosuncoruii meOuunuti 8icHux.
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Mema pobomu — oyinumu iMyHO2EMAMONOSIYHI NOKAZHUKU K THMESPAMUGHI
Mapkepu  KIIMUHHOT  IMYHHOI  peakmusHocmi  ma  Hecneyu@iunoeo
npomuinghexyitinozo 3axucmy y oimeti i3 cocmpum cepeonim omumom (I'CO),
3an€eHCHO 810 noaimMopizmy 2ena Oinka mennogoco woky 70-2 (HSP70-2,
rs1061581).

Mamepian i memoou. IlpocnexmuHum KpoC-CeKYitiHuM OOCIONCEHHAM
"KOoHmpoab-6unadox” oxonaeno 95 dimei i3 diacnozom I'CO gixom 6i0 7 0o 18
pokig: 34,74% (n=33) dieuamok ma 65,26% (n=062) xnonuuxis. /Jocniodxcenms
nposoouUIU 32i0HO 3 NPUHYUNAMU HATENCHOT KIIHIYHOI ma 1abopamopHoi
nPaKmux i GCIMAHOBIEHUX eMUYHUX CIMAHOAPMIB OJis1 DIOMEOUHUHUX OOCTIONHCEHD
3a yuacmio mooeil. Konmponvny epyny cxnanu 50 npakmuuno 300posux oimeti.
20 oisuamox (40,0%) ma 30 xnonuuxie (60,0%). Knimuuny ma 3azanvhy
IMYHONOCIUHY ~peakmueHicmb [ Pe3UCMEeHMHICMb, pPeaKkmugHy 8ionoeiob
Heumpohinie oyiHIOBAIU HA OCHOBI 3A2ANLHO2O AHANIZY KPOGL 3 NOOANbULUM
PO3paxynkom inmezpanvhux inoexcie. Ionimopgizm cena HSP70-2 (rs1061581)
00CI0ACYBANU MEMOOOM NONIMEPA3HOI TAHYI20801 peaKyii.

Pesynomamu. Y oimeii, xeopux na I'CO, popmyemvca imynonoziunuii namepH
saxucmy 3anedxcHo 6i0 anenvnozo cmany 2ena HSPT70-2 (rs1061581): y nociis
GG-eenomuny pozeueacmvpcs uwya KIiMuHHa ma iMyHON02IYHA PeaKmMUGHICMb
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Ma pe3sucmeHmHicmy, a MaKodc Kpawa akmueHicms Hecneyughiynoi Kiimunnoi
agexmopnoi  (nimgpoyumapnoi) imyHHOI  8i0N0GIOI, HIXC Y  BIACHUKIG
mMymayiinoco  A-anens, w0  3YMOGNIOE  8A2OME  3HUICEHHS — NOKASHUKA
inmoxcuxayii na 32,82% (p=0,005) i 3aceiouye kpawuii npupoOHull anonmos ma
KOMREHCAMOPHULL KIIMUHHULL 3aXUcm, hopMy8aHHs 2yMOpAIbHOI 8i0N08ioi ma
dodamkosy cencubinizayiro opeanizmy. Peakmuena 6i0nosios neumpoginie 3a
OLILUWICMIO NOKA3HUKIE He MAE 3ANeNHCHOCMI 8I0 NONIMOPQHUX 6apianmis 2eHa
HSP70-2 (rs1061581).

Bucnoeok. YV enacnuxie mymayiinoeo A-anens eena HSP70-2 nepesasicae
akmueHicme e@ekmopHoi (MOHOYUMAPHOL) KIIMUHHOL JAHKU IMYHOLOSIYHO20
3axucmy i3 OiIbWL BUPAICEHOTO 3ANATLHOIO PEaKYIEI0, 3HUICEHOIO KIIMUHHOIO MA
3a2a1bHOI0 IMYHHOIO PEAKMUGHICIMIO | Pe3UCEHMHICIIO, W0 3YMOBNIOE GUCOKULL

NOKA3HUK eK30IHMOKCUKAYI.

Introduction. Acute otitis media (AOM) is one of the
most common infectious diseases in children worldwide,
with millions of new cases diagnosed annually [1, 2]. Its
high prevalence makes AOM a major public health issue,
particularly due to its contribution to antimicrobial
resistance and frequent recurrences in early childhood.
AOM is characterized by inflammation of the mucosal
lining of the middle ear, including the tympanic cavity and
tympanic membrane [3]. Although the key immunological
pathways involved in AOM have been broadly described,
the role of non-specific immune mechanisms, especially
innate and inflammatory responses, remains insufficiently
explored and often overlooked in clinical practice and
research [4]. A deeper understanding of these pathways
may improve early diagnostic approaches and therapeutic
management.

Among potential early biomarkers, hematologic
parameters such as absolute counts of neutrophils,
lymphocytes, monocytes, and platelets, as well as derived
indices including the neutrophil-to-lymphocyte ratio
(NLR), monocyte-to-lymphocyte ratio (MLR), and
platelet-to-lymphocyte ratio (PLR), have been proposed as
useful tools for infection screening, early detection of
disease progression, and risk stratification [5]. The NLR is
a basic inflammatory marker obtained from a complete
blood count (CBC), typically ranging between 0.78 and
3.58 [6]. Elevated NLR values have been associated with
several otolaryngologic disorders, such as otitis media with
effusion [7], idiopathic sudden sensorineural hearing loss
[8], and have shown prognostic value in viral facial palsy
[9]. NLR also serves as a helpful indicator in diagnosing
and assessing the severity of community-acquired
pneumonia and bacteraemia [10, 11]. Similarly, MLR and
PLR have been recognized as surrogate biomarkers for
inflammatory activity in rheumatoid arthritis [12] and for
influenza infection in respiratory illness [13]. However,
data on the diagnostic relevance of these hematologic
indices in paediatric otitis media, as well as taking into
account genetic markers, remain limited [4, 13-15].

The present study therefore aimed to evaluate the
absolute and relative counts of key immunocompetent cells
(neutrophils, lymphocytes, monocytes, platelets, etc.) and
to calculate immuno-hematologic indices such as NLR,
MLR, and PLR in children with AOM, depending on heat-
shock protein 70-2 subfamily type gene's polymorphism
(HSP70-2, rs1061581) in order to determine their
diagnostic significance and impact in disease severity.

4

Objective of the study: to assess immune-
hematological indices as integrative markers of cellular
immune reactivity and nonspecific anti-infective defense
in children with acute otitis media (AOM), taking into
account the allelic variants of the HSP70-2 gene
(rs1061581).

Material and methods. Clinical data were collected at
the Municipal Non-profit Enterprise "Multidisciplinary
Hospital of Intensive Care" Kitsman (Chernivtsi region,
UA), during 2023-2024. This prospective cross-sectional
case-control study initially included 100 paediatric patients
with clinically confirmed AOM; after screening, 95
children aged 7-18 years met the eligibility criteria. The
control group included 50 practically healthy children.
Written informed consent was obtained from parents or
legal guardians prior to enrolment. All participants
underwent a standardized evaluation protocol comprising
medical history, physical examination, laboratory
investigations, and instrumental diagnostics.

The diagnosis and severity grading of AOM followed
the National Unified Clinical Protocol for Acute Otitis
Media endorsed by the Ministry of Health of Ukraine
(Order No. 688, April 9, 2021), relevant national guidelines
(2021) [16, 17], and international recommendations [2,
18]. When clinically indicated, supplementary
radiographic imaging, including mastoid, paranasal sinus,
and chest X-rays was performed in two standard
projections.

The study was conducted in accordance with the ethical
principles of the Council of Europe Convention on Human
Rights and Biomedicine, Good Clinical Practice and Good
Laboratory Practice (GCP, 1996), and the Declaration of
Helsinki. Ethical approval was obtained from the
Biomedical Ethics Committee of Bukovinian State
Medical University (BSMU).

Participants were stratified into two age cohorts: 7-11
years (n=81) and 12-18 years (n=14). Based on disease
severity, 43 children (45.26%) exhibited severe AOM,
whereas 52 (54.74%) presented with non-severe forms.
The study group comprised 33 girls (34.74%) and 62 boys
(65.26%). The control group consisted of 50 clinically
healthy children (20 girls and 30 boys) matched by age and
sex, with no history of acute or chronic inflammatory
conditions at the time of enrolment or during the preceding
six months. No significant age differences were observed
between the study and control groups.

Cellular immune reactivity, neutrophil responsiveness,
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and overall immunological status in children with AOM
were assessed using complete blood count (CBC)
parameters: absolute and relative counts of major
immunocompetent cell (ICC) populations with subsequent
calculation of integral immuno-haematological indices,
following our previously published methodology [4, 19-
21]. CBC analyses were performed using the CELL-DYN
3700 SL haematology analyzer (Abbott Laboratories,
USA) at laboratory in the BSMU and "Multidisciplinary
Hospital of Intensive Care" Kitsman city (Chernivtsi
region, UA), following the common internal quality
control program.

Genotyping of the HSP70-2 gene was conducted using
qualitative Polymerase Chain Reaction (qPCR). Blood
samples of approximately 5 mL of residual peripheral
blood were collected from each participant for genotyping
and immunological analysis. Genomic DNA was extracted
from EDTA-anticoagulated whole blood using a
commercial  kit. HSP70-2  (rs1061581) A1267G
polymorphisms was genotyped by using the DreamTaq
Green PCR MasterMix Kit (Thermo Fisher Scientific,
USA) with specific primers (*Metabion"”, DE). The PCR
amplicons' products were separated by horizontal
electrophoresis [14].

Statistical analyses were performed using Statistica 7.0
(StatSoft Inc., USA) and Excel® 2016™. Between-group
differences for independent samples were assessed using
the unpaired Student’s t-test when data demonstrated near-

normal distribution (verified by the Kolmogorov-Smirnov
and Shapiro-Wilk tests), or the Wilcoxon-Mann-Whitney
U-test for non-normally distributed data. A p-value <0.05
was considered statistically significant.

Results and Discussion

Genotypes distribution of the HSP70-2 gene
polymorphism (rs1061581; A1267G) for the patients with
AOM were as follows: 44-, AG-, GG-genotypes — 8
(8.42%), 52 (54.74%) and 35 (36.84%) respectively;
genotypes' distribution in control group were - 1 (2.0%)
person with AA-genotype (x2<1.0; p=0.164), 22 (44.0%)
children with AG-genotype (x?=1.51; p=0.219) and 27
(54.0%) subjects with GG-genotype (3?=3.94; p=0.047).

The absolute and relative counts of major ICC in
children with AOM, stratified by HSP70-2 (rs1061581)
polymorphic variants, are presented in Table 1.

Leukocytosis was observed due to absolute
granulocytosis (neutrophilia), driven by both an absolute
and relative increase in immature band (rod-shaped)
neutrophils, accompanied by a reduction of mature
segmented neutrophils. These findings indicate an active
inflammatory response predominantly of bacterial origin,
regardless of HSP70-2 genotypes. Infectious inflammation
of the middle ear was associated with a 2.64- and 2.08-fold
increase in eosinophil counts (p<0.001), with significantly
higher levels in GG-genotype carriers compared with A-
allele patients — by 26.73% (p=0.033). An elevation in
agranulocyte levels was also detected, primarily due to an

Table 1

Laboratory findings based on complete blood cell count in children with acute otitis media depending on the
HSP70-2 gene polymorphism (rs1061581)

Laboratory findings Control, n=50 | GG-genotype AG-, AA-genotypes
Erythrocytes, x10%2/L 4.25+0.15 4.29+0.18 4.14+0.16
Hemoglobin, g/L 128.94+5.42 125.95+4.60 123.02+£3.31
WBC (leukocytes), x10%L | 5.80+0.14 8.43+0.39 p<0.001 8.85+0.55 p<0.001
Granulocytes % 66.35+0.53 63.44+3.63 63.36+2.40
x10%/L 3.85+0.17 5.35+0.40 p=0.004 5.61+0.31 p=0.001
NEU % 64.71+0.88 59.22+2.18 60.03+2.80
x10%/L 3.75+0.26 4.99+0.34 p=0.002 5.3140.26 p<0.001
RNEU % 2.50+0.18 8.67+0.91 p<0.001 7.55+0.83 p<0.001
x10%/L 0.14+0.06 0.73+0.11 p<0.001 0.67+0.15 p=0.004
SNEU % 62.21+1.05 50.56+2.02 p=0.001 52.4443.14 p=0.002
x10%/L 3.62+0.34 4.26+0.28 p=0.051 4.6440.47 p=0.041
EOS, % 1.60+0.10 4.2240.28 p<0.001 3.3340.39 p<0.001; p;=0.033
Agranulocytes % 34.09+0.21 36.96+1.36 p=0.02 37.0+£2.15 p=0.046
x10%/L 2.0+0.16 3.12+0.24 p=0.003 3.2740.19 p<0.001
LYM % 28.74+0.20 33.44+2.31 p=0.023 | 33.11+1.94 p=0.014
x10%/L 1.68+0.15 2.82+0.21 p<0.001 2.93+0.33 p<0.001
Mono % 5.35+0.18 3.56+0.19 p<0.001 4.11+0.24 p=0.002
x10%/L 0.31+0.03 0.3040.03 0.36+0.05
ESR, mm/h 5.78+0.12 14.89+0.62 p<0.001 17.55+2.34 p<0.001

Note. WBC (leukocytes) — white blood cell; NEU - neutrophil; RNEU — rod-shaped neutrophil; SNEU — segmented
neutrophil; EOS — eosinophil; LYM — lymphocyte; Mono — monocyte; ESR — erythrocyte sedimentation rate; P —
significance of differences with control group,; p1 — significance of differences with group of children with GG-genotype.

increase in both relative and absolute lymphocyte counts —
by 15.20-16.35% (p<0.023) and 67.86—74.40% (p<0.004),
respectively, alongside a reduction in the relative
proportion of monocytes (macrophages) by 33.46%
(p<0.001) and 23.18% (p=0.002) respectively, with more
pronounced changes in GG-genotype carriers (p>0.05).

Our findings suggest a more severe disease course and
a higher degree of nonspecific anti-infective immune
activation in children with GG-genotype, potentially
leading to greater depletion of monocyte-macrophage
cellular defence mechanisms compared with A-allele
carriers of gene HSP70-2 (rs1061581).
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The immuno-hematological indices reflecting the
activity of nonspecific anti-infective defenses in children

with AOM, stratified by HSP70-2 (rs1061581) genotypes,
are presented in Table 2.

Table 2

Hematological indices of immunological resistance and reactivity in children with acute otitis media depending
on the HSP70-2 gene (rs1061581)

N [ Immuno-hematological indices, unit | GG-genotype | AG-, AA- genotypes
Indices of inflammation, cellular reactivity and cellular resistance

1 | Leukocytes Intoxication Index (LII) after Kalf-Kalif | 0.51+0.09 0.63+0.07

2 | LIl after R.A. Reys 1.51+0.12 1.60£0.10

3 | Intoxication Index 0.88+0.08 1.31£0.14 p=0.005
4 | Index of Endotoxicosis degree (Neutrophil shift index) | 0.18+0.04 0.16+0.03

5 | Cellular reactivity index 183.16+£27.85 | 157.95+33.75

6 | Cellular resistance index 24.39+0.84 22.5742.25

7 | Nonspecific resistance index (Harkavi) 0.69+0.07 0.67+0.10

Reactive response of Neutrophils

1 | Lymphocyte-to-granulocytic index 5.47+0.25 5.50+0.40

2 | Neutrophil-to-lymphocyte ratio (NLR) 1.92+0.14 2.0+0.16

3 | Leukocyte shift index 1.95+0.13 1.88+0.09

4 | NEU shift index, yo 0.18+0.02 0.16+0.03

5 | Neutrophil-to-monocyte ratio (NMR) 24.43+4.67 21.40+1.01

6 | Leukocyte-ESR ratio 1.27+0.07 1.61+0.11 p=0.005
7 | Nonspecific reactivity index 68.72+2.18 67.49+4.53

General immunological reactivity

8 | Immune reactivity index 15.86+0.56 13.65+0.80 p=0.014
9 | Immune resistance index 7.2920.22 6.38+0.30 p=0.009
10 | Index of immunological reactivity growth 2.38+0.18 2.58+0.15

11 | Allergy index 1.50+0.12 1.224+0.11 p=0.044
12 | Lymphocyte index 0.52+0.05 0.58+0.07

13 | Lymphocyte-to-monocyte ratio (LMR) 13.3440.61 11.66+0.58 p=0.04
14 | Lymphocytes-to-eosinophils ratio 19.2241.03 22.05+1.29 p=0.045
15 | Agranulocytes-to-ESR ratio 4.47+0.48 3.2340.39 p=0.024

Note. AOM — acute otitis media; LIl — Leukocytes Intoxication Index; NEU - neutrophil; 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 GG-genotype.

No significant differences in the Leukocyte
Intoxication Index (LII) were observed between the
genotype groups. However, children with GG-genotype
demonstrated a significantly lower LII compared with A-
allele carriers — by 32.82% (p=0.005). This was
accompanied by a non-significant trend toward lower LII
values (by 19.05% and 5.62%; p>0.05) and higher
endotoxicosis nuclear index (by 12.5%) as well as
increased cellular reactivity and resistance (by 15.96% and
8.06%, respectively; p>0.05). These results indicate that
GG-genotype carriers exhibit stronger cellular reactivity
and resistance in response to predominantly endogenous
intoxication during AOM, which likely contributes to the
significantly reduced intoxication index in this group.

The leukocyte-to-erythrocyte sedimentation rate (ESR)
ratio was significantly lower in GG-genotype carriers than
in A-allele carriers by 21.12% (p=0.005), indicating the
presence of infection-induced intoxication. No genotype-
dependent differences were identified for the remaining
indices of neutrophil reactive response.

Indices of immunological reactivity and resistance
were elevated in AOM children with GG-genotype
carriers, exceeding those of A-allele by 16.19%

(paa=0.014) and 14.26% (paa=0.009), respectively (Table
2). These children also demonstrated higher allergization
indices by 22.95% (paa=0.044), as well as increased
lymphocyte-to-monocyte and agranulocyte-to-ESR ratios
by 14.41% (paa=0.04) and 38.39% (paa=0.024),
respectively. Conversely, the lymphocyte-to-eosinophil
ratio was lower by 12.83% (paa=0.045).

It is important to note that neutrophils are capable of
phagocytosis. However, they are markedly less efficient in
this process compared to macrophages (monocytes).
Unlike  macrophages, neutrophils lack  effective
membrane-repair mechanisms and therefore undergo rapid
apoptosis or necrosis when overloaded with pathogenic or
opportunistic ~ microorganisms.  Under  conditions
ofsubstantial microbial contamination, neutrophils are forced
to release excessive amounts of reactive oxygen species
(ROS). When antioxidant systems fail to neutralize these
molecules, oxidative damage leads to the destruction of the
neutrophils themselves. Despite this vulnerability, through
active cytokine production and phagocytic activity,
neutrophils provide a highly effective first-line, nonspecific
defense against infection, often at the expense of their own
survival. Importantly, the activity of most enzymatic
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systems and the functional properties of ICC, including
neutrophils and monocytes, are genetically determined and
additionally modulated by epigenomic regulatory structures.
In our study, the leukocyte-to-ESR ratio was significantly
lower in patients with GG-genotype compared with A-allele
carriers, indicating the presence of infection-related
intoxication. Conversely, the increased ratio observed in A-
allele carriers may reflect an additional mechanism
involving autoimmune-type inflammation. Changes in
immunological reactivity indices indicate dominant
activation of nonspecific cellular effector immunity
(primarily lymphocytic responses) in children with GG-
genotype of HSP70-2 gene (rs1061581), accompanied by
increased sensitization driven by an allergic component and
the development of immediate-type hypersensitivity
associated with humoral immune activation. In contrast, the
mutant A-allele carriers demonstrated a predominance of
monocyte-mediated effector mechanisms with a more
pronounced inflammatory response and less significant
allergic  reaction  consistent ~ with  delayed-type
hypersensitivity. These children exhibited reduced cellular
and immune reactivity and resistance, contributing to a
higher degree of exogenous intoxication.

Hematologic markers like NLR, MLR and PLR have
recently gained attention for their diagnostic and prognostic
value across numerous infectious (e.g., sepsis, urinary tract
infections, COVID-19, bacteraemia) and non-infectious
conditions (e.g., coronary artery disease, liver cirrhosis,
advanced-stage  cancer, nasal polyposis, chronic
pancreatitis) [5, 22-28].

Studies demonstrate that NLR increases with the severity
of infections or systemic inflammation and correlates with
poorer clinical outcomes [10, 11]. In otolaryngology, NLR
is an important marker used in disorders such as otitis media,
facial paralysis, sudden sensorineural hearing loss, and head
and neck cancers [6-9, 29, 30]. However, only limited
research has evaluated NLR specifically in otitis media [15],
highlighting the need for further investigation. Therefore,
the diagnostic relevance of CBC-derived markers in

infection-related  diseases,
additional study.

Conclusions. In children with acute otitis media (AOM),
the immunological defence pattern varies according to the
allelic state of the HSP70-2 gene (rs1061581): GG-genotype
carriers demonstrate higher levels of cellular and
immunological reactivity and resistance, as well as more
efficient activation of nonspecific cellular effector immunity
(particularly lymphocytic responses), compared with mutant
A-allele carriers. This enhanced cellular response is
associated with a substantial reduction in the intoxication
index, indicating more effective physiological apoptosis,
compensatory cellular protection, the humoral immune
response development, and increased immunological
sensitization.

Most indices of neutrophil reactive response did not
show  genotype-dependent  HSP70-2  (rs1061581)
differences. However, the leukocyte-to-ESR ratio was
21.12% lower in GG-genotype carriers, reflecting
intoxication primarily driven by an infectious agent. In
contrast, a higher ratio in A-allele carriers may suggest an
additional  mechanism  involving  autoimmune-type
inflammation.

Immune protection in children with AOM and the
mutant A-allele of HSP70-2 gene (rs1061581) is
predominantly mediated by monocyte-driven effector
pathways, accompanied by a more pronounced
inflammatory response, delayed-type hypersensitivity, and
overall lower cellular and immunological reactivity and
resistance. These features contribute to a higher level of
exogenous intoxication.

Prospects for further research are to study the cellular
and humoral immunity activity in children with AOM,
depending on the clinical course severity, age and genetic
marker HSP70-2 (rs1061581).
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