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Annotation

Introduction. Researching on pathogenesis and immunopathogenesis of acute respiratory infections in conjunction with recurrent
episodes of acute laryngotracheitis (ALT) and otorhinolaringological diseases (tonsillopharyngitis, rhinosinusitis, otitis media) is
a high priority task for pediatrics, necessary to create an approach for preventing chronic diseases.

Objective of the present work. Researching on clinical and immunological characteristics and efficiency of treatment with
prescription of bacterial lysate (OM-85) for children with recurrent episodes of acute laryngotracheitis (ALT), acute respiratory
viral infections (ARVT), otorhinolaringological diseases.

Materials and methods. Fifty children aged 3-9years old (32 children 3-6 years, 18children 7-9 years old; 32 boys,
28 girls) in the initial period of monitoring, with recurrent episodes of acute laryngotracheitis (ALT), acute respirato-
ry viral infections (ARI), otorhinolaryngological diseases were examined. The treatment in accordance with pediatric clini-
cal practice guidelines, consultations with a pediatrician, otorhinolaryngologist, allergologist were provided to all children.
Twenty five children received a standard treatment (subgroup Ia) and 25 children (subgroup I b) received bacterial lysate (Bron-
cho-Vaxom) in complex treatment. Subgroups I a, I b were similar in clinical symptoms, gender and age related. Follow up period
continued three years. The results were evaluated a year and three years after treatment. Experimental group, consisting of 30 chil-
dren 3-9 years old, was additionally examined. The group had the following characteristics: frequency of acute respiratory infections
3-5 times a year, absence of chronic respiratory diseases, of recurrent episodes of acute laryngotracheitis. Immunological survey
included some parameters of innate immunity, serum immunoglobulins, chemiluminescence, interferons (IFN-alfa, I[FN-gamma).
Results. In children with repeated episodes of ALT and ARIand otorhinolaryngological diseases the expression of
TLR2 and TLR4 on CD14*cells, receptors for IFN-y (CD14*CD119%) is significantly higher than in children without ALT and
with a frequency of ARI 3—5 times a year, which is accompanied by a decrease in the level of [FN-y and IFN-a and is associated
with the development of dysregulation of the immune system, which decreases with the administration of bacterial lysate
(OM-85). Complex treatment of children within 3 years with the prescription of the drug significantly reduces the frequency
of ARVI — 2.6 times, tonsillopharyngitis — 1.8 times, rhinosinusitis — 2.2 times, the need for the prescription of antibiotics —
2.2 times. In the group treated by standards after 3 years, the need for antibiotics decreased by 1.6 times, the frequency of ARVI
exacerbations — by 1.2 times, tonsillopharyngitis — by 1.5 times, rhinosinusitis — by 1.8 times.

Conclusion. Children with recurrent episodes of ALT, ARVIand otorhinolaringological diseases experience immune dysregulation
of innate immunity: increased expression of TLR2 and TLR4 on CD14*cells (TLR4*CD14*, TLR2*CD14"), receptors for IFN-y
(CD14°CD119%), a decrease in the level of IFN-y and IFN-a. The inclusion of bacterial lysate (OM-85) in the complex treatment
reduces immune dysregulation, ARVI frequency, ARVI exacerbation (tonsillopharyngitis, rhinosinusitis, otitis media), the need
to administer antibiotics in children

Keywords: acute laryngotracheitis, bacterial lysate, TLR4, TLR2 receptors, innate immunity, recurrent respiratory infections,
laryngotracheitis, tonsillopharyngitis, rhynosinusitis.
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AHHOTanUA

Bsenenue. 3yuenne natorene3a 1 IMMYHOIIATOTeHe3a TOBTOPHBIX pecniupatopubix nadekiuit (OPBI) B couetanuu ¢ ocTpbim
napunrorpaxentom (OJIT) u JIOP-natosorueit (ToH3MLIOMAPUHTUT, PUHOCUHYCUT, OTUT) — aKTyaJbHas 3ajiada JJisd megua-
TPUH, PelIeHNe KOTOPON BAKHO U ISt Pa3pabOTKY MOAXO/0B K npoduiakTike hopMIPOBAHIS XPOHUYECKUX 3aboseBanmiit. He-
JIOCTaTOYHO U3YYEHbl MEXAHM3MbI KOMOPOMIHOCTY ¢ HHMEKIUSIMU U UMMYHOANUCPETYJISIIIUU BPOKIEHHOTO HMMYHHTETA.

Ieab paboTel. V3yuenne KINHUKO-UMMYHOJOTHYECKUX 0cOOeHHOCTEN 1 9hHEKTUBHOCTH Ha3HAYEHUST GAKTEPUATBHOTO JIM3aTa
(6pOHXO0-BAKCOM) Y JIeTell ¢ TIOBTOPHBIMK 2MH30aMu ocTporo japunrorpaxenta (OJIT), OPBU u JIOP-3aboeBanusiMu.
Marepuaist u Metozabl. O6cenosano 50 nereii (22 mamburka 1 28 eBouex) B Bo3pacte 3—9 jieT Ha Hauaso Habmoaenus (32 pe-
6enka — B Boapacrte 3—6 et u 18 nereit — 7-9 ser) ¢ mosTopHbIME antu3ogamMu OJIT, OPBU u JIOP-narosorueii, vacrora OPU
6—12 pas, wacrora OJIT 3-8 pa3 B roa. Bee metn koncynasruposans! neauatpoM, JIOP-spadom. JleTt KOHCYIBTHPOBAHbBI 1 HaOJII0-
JAJICD AJIJIEPTOJIOTOM-HMMYHOJIOTOM. 25 IeTell TIoTyYastu jiederne o crangapram (moarpymmna Ia) u 25 nereit (moarpymnma 16)
MOJTyYaJIi B KOMILIEKCHOM JiedeHUU GaKTepUaibHbIi in3at (OPOHX0-BAKCOM ), 06€ TIOATPYIIIbI CXOHBI [0 MOy ¥ BO3PACTY, K-
HuYecKnM mposiierusiM. Cpok Habsogenust 3 rofa, 3¢bheKTUBHOCTD OLEHUBAII YePe3 TO/ U Yepe3 TP roja Jeverust. Jlomo-
HUTEIbHO obcefoBana Tpymna cpasienus us 30 gereii B Bozpacte 3—9 set (21 — B Bospacte 3—6 et 1 9 — B Bo3pacte 7—9 JeT)
c vacroroit OPU 3-5 pa3 B roj, 63 04aroB XpoHNYeCKOH HHMEKIIMN PECIIPaTOPHOTO TPaKTa U MOBTOPHBIX ann30108 OJIT. VM-
MYHOJIOTHYECKOE 06CIeloBaHIe BKII0YAJI0 MOKa3aTeJn CHCTEMHOTO0 1 Bposkaernoro nmmyrutera (CD3 " HLA-DR*, CD3*HLA-
DR, CD3 CD16* CD3*CD16%, TLR2*CD14*, TLR4*CD14*, CD14*CD119* kJieTk1), CbIBOPOTOYHBIE UMMYHOTJIOOYIMHBI (A,
M, G, E), nokaszaresin xemuaiomutectieHiuu, uarepdeponst (MOH-a, UOH-¥).

Pegyabratel. ¥ neteii ¢ mopropubivu anuzogamu OJIT u OPBU akcnpeccust TLR2 u TLR4 na CD14"- knerkax (TLR4"CD14",
TLR2'CD14"), perteriropos k UDH-y (CD14°CD119") nocroBepHo Boiiite, yeM y feteit 6e3 OJIT u ¢ wacroroit OPBU 3-5 pas
B TOJI, 4TO conpoBoxkaaercs cHmkenneM ypous MOH-y u UDH-a u cBsA3aHo ¢ pa3BuTHEM AUCPETYJISANIME UMMYHHON CUCTe-
MBI, KOTOPasl yMEHBIIAETCST [TPU Ha3HAUYEHUH OaKTepraIbHOro Jr3ara (6ponxo-Bakcom). KoMIuiekcHoe siedeHie feTeil B TeueHne
3 JIeT ¢ Ha3HavYeHMeM IperapaTa ocToBepHo cHiKaeT yactoty OPBU — B 2,6 pasa, Tonsusmnodapunruta — B 1,8 pasa, punocu-
HycuTta — B 2,2 pasa, oTpebHOCTb B Ha3HAYEHUN aHTHOMOTHKOB — B 2,2 pa3a. B rpyiiite, mosyvasiieil JedeHue mo cTaHgapraM,
yepe3 3 roja MOTPeOHOCTH B Ha3HAYEHUH aHTHOMOTHKOB CHIKasach B 1,6 pasa, yacrora obocrpennit OPBU — B 1,2 pasa, ToH-
swtodapunruta — B 1,5 pasa, punocunycura — B 1,8 pasa.

3akmouenue. Y zgereil ¢ mopropabiMu anusogamMu OJIT, OPBU u JIOP-natosorueii HabiomaeTcss MMMYHOIMCPETYISAIIS
BPOXKIeHHOTO nMMyHUTeTa: TioBbilienre akcpeccuu TLR2 n TLR4 na CD14"-knetkax (TLR4"CD14", TLR2*CD14"), pemern-
topoB k UDH-y (CD14°'CD119%), cumskenne ypostst UDH-y u UDH-a. BriioyeHne B KOMILUIEKCHOE JiedeHe GaKTePUATBHOTO
smzaTta (6POHXO-BAKCOM) Y JieTell CHIKaeT MMMYHoaucperyJsaimio, yactory OPBU, oboctpennii JIOP-3a6oseBanmii (TOH3UILIO-
(bapuHrETa, PUHOCHHYCUTA, OTUTA), TIOTPEOHOCTD HA3HAYEHUST AHTUOUOTHKOB.

KioueBsbie cioBa: oCTpHI JapuHTOTpaxenT, bakTepuaibubiii ansat, TLR2, TLR4 perenTopsl, BPOKIEHHBII UMMYHHUTET, TI0-
sropuble OPBU, Tonsunnodapunrut, puHOCHHYCHT.

Ina wuruposanus: Yysuposa Al SIpues MH. Kiunuko-ummyHOJMOTHYECKHE OCOOEHHOCTU Y I€TEIl € IOBTOPHBIME 3MU30aMU
OCTPOTO JIAPUHTOTPAXEUTA, PECIIUPATOPHBIX nH(eknuii 1 JIOP-3abonesanusamu. Aniepzonozus u ummynonozus 6 neduampuu. 2023; 2:
33-43. https://doi.org/10.53529,/2500-1175-2023-2-33-43

34




ANNTEPTONOTMNA M UMMYHONOTNA B NEAVATPU, N2 2, nioHs 2023

ALLERGOLOGY and IMMUNOLOGY in PEDIATRICS, N°2, june 2023

OpuruHanbHas ctates / Original article

Comorbidity with respiratory viral infections in
frequently ill children, including obstructive lar-
yngitis (OLT) (ICD 10 — J05.0) and acute laryn-
gotracheitis (ALT) (ICD 10 — J04.2) are consid-
ered to be relevant interdisciplinary problems. The
severity of clinical symptoms, laryngeal stenosis in
OLT and other complications point to the need for
urgent and emergency care [ 1, 2]. The pathogenesis
involves viruses of influenza, parainfluenza, adeno-
viruses, respiratory-syncytial virus, bocavirus, vi-
ral-viral associations, microbial-viral associations,
contributing to the formation of inflammation
in the subglottic part of the larynx [1, 2, 3]. The
study of OLT immunopathogenesis indicates the
presence of allergic component that is confirmed
by an increase in total IgE, IL-4 [4, 5]. OLT disap-
pears in most children by age 7; acute laryngotra-
cheitis (ALT) with no laryngeal stenosis is more
common in older children [6]. It is important to
study immunopathogenesis of repeated ALT using
modern methods of allergy and immunodiagnos-
tics, including indicators of innate immunity. We
examined children with recurrent ALT and ARVT;
bacterial and viral infections, acute ENT patholo-
gy (adenoiditis, otitis media, chronic rhinosinusi-
tis, chronic tonsillopharyngitis, etc.) were reported
in some of them. Bacterial lysates are known to be
effective in chronic diseases of the ENT organs and
ARVI [4, 7]. We chose Broncho-Vaxom, there were
no studies of its intended purpose for patients with
recurrent ALT, ARVI and ENT-pathology in the
available literature.

OBJECTIVE

Researching on clinical and immunological char-
acteristics and efficiency of prescribing bacterial
lysate (OM-85) to children with recurrent acute
laryngotracheitis (ALT), ARVI and ENT diseases.

MATERIALS AND METHODS

50 children (22 boys and 28 girls) aged 3—9 years
old in the initial period of monitoring (32 chil-
dren aged 3-6 years and 18 children — 7-9 years)
with recurrent ALT (3-9 times a year), ARVI (6—
12 times a year) and ENT-pathology (adenoids of
I-11T degree — in 16 (32 %)), chronic tonsillophar-
yngitis — in 40 (80 %), chronic rhinosinusitis — in
18 (36 %), recurrent acute moderate serous otitis
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media — in 8 (16 %)) were examined. The children
were randomly divided into 2 groups Ia and 16 and
received standard treatment; 25 children (subgroup
16) additionally got bacterial lysate (Broncho-Vax-
om) outside the acute period: 10 days a month,
3 months; 4 courses kypca in 3 years; 1 courses in
15t year, 1 course in year 2 and 3. The subgroups are
similar in sex, age and clinical manifestations of the
disease. Clinical and immunological screening was
held within 6 months prior to treatment after the
course of bacterial lysate (Broncho-Vaxom) and in
3years (group Ia did not receive the drug). The chil-
dren were examined outside ALT, ARVTI and acute
ENT-pathology, did not received antibacterial
therapy while taking bacterial lysate, further— ac-
cording to the indications. There was further exam-
ination of a comparison group of 30 children at age
3—-9 years (21 children at age 3—6 years and 9 chil-
dren — 7-9 years) with ARI frequency 3-5 times
a year without chronic respiratory tract infection
and recurrent ALT. All children received standard
treatment, follow-up period was 3 years. The study
was conducted in “SRC Institute of Immunology”
FMBA of Russia, all the protocols were approved
by the Ethic Committee.

Before consulting an allergist-immunologist at
the beginning of the study the children were di-
agnosed acute stenosing laryngotracheitis (OLT),
they had been observed by an ENT doctor and
pediatrician for 2 years. Thus, in the opening, the
children aged 3-6 years old had: in 25 (50 %) —
OLT of T degree, mild course (score of 3-5), ac-
cording to the classification [1]; in 25 (50 %) —
OLT of IT degree, moderate course (score of 5-8)
with inpatient treatment. Examination and mon-
itoring of such patients are important and rele-
vant. OLT diagnosis was made by an ENT doc-
tor in accordance with the recommendations [8,
9, 10]. Further patient follow-up did not mark
laryngeal stenosis symptoms, at an exacerbation
accompanied by characteristic clinical manifes-
tations; ENT diagnosed acute laryngotracheitis
(ALT) [8-11]. Laryngitis and laryngotracheo-
bronchitis are characterized by rough cough and
hoarseness; there is no laryngeal stenosis phenom-
ena and respiratory failure. ARVI can be accom-
panied by the following nosological forms: acute
nasopharyngitis, acute pharyngitis, acute laryngi-
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tis, acute tracheitis, acute laryngotracheitis, acute
laryngopharyngitis. ARVI symptoms can last on
average 10—14 days [9, 12, 13]. In acute ARVI
period the children were monitored and treated
by a pediatrician at the place of residence. With
recurrent ALT (3-8 episodes a year) the children
were referred for an allergist-immunologist con-
sultation outside the acute period. The children
were examined by a pediatrician, allergist-immu-
nologist, ENT doctor; pathology of the larynx and
trachea is excluded. The diagnosis of ENT diseases
(tonsillopharyngitis, rhinosinusitis, otitis media)
was made by an ENT doctor [10, 14]. All the chil-
dren received rehabilitation of the foci of infection
according to indications at the place of residence;
antiseptic drugs were prescribed to irrigate the
mucous of the tonsils and pharynx — benzyldime-
thyl [3-(myristoilamine)propyl]Jammonium chlo-
ride monohydrate 0,01 % solution twice per day
for 7 days. Considering the sensitivity, antibiotics
were prescribed in the acute period (tonsillophar-
yngitis, rhinosinusitis) in the presence of compli-
cations, sowing from the pharynx, nose or tonsils
mucosa Streptococcus haemoliticus g, Streptococcus
pneumonia, according to the recommendations [8,
9,10, 14].

The study included laboratory and instrumental
methods: clinical blood test, urinalysis, biochemical
blood test (according to indications), bacterial
inoculation on flora and the sensitivity of
microorganisms to antibiotics from the mucous of
the pharynx and tonsils. Immunological indicators
were determined by flow cytometry as instructed,
monoclonal antibodies with mono- and double-label
Beckman Coulter: CD3"HLA-DR*-, CD3"HLA-
DR*-, CD3°CD16"-, CD3"CD16"-, TLR2*CD14"-,
TLR4*CD14"*-, CD14*CD119"-cells were used.
TLR2 and TLR4 expression were determined using
monoclonal antibodies by Hycult Biotech. The
standard method of direct immunofluorescence
was applied using monoclonal antibodies, labeled
by a fluorescein isothiocyanate (FITC) or biotin,
or phycoerythrin as instructed. The samples were
analyzed using the flow cytometer Epics PROFILE-
IT (Cultronics) (FC 500 Beckman Coulter). Total
IgE was defined by the ELISA method (Hema,
Russia). Serum immunoglobulin concentration
(A, M, G) was determined by the method of
performing radioimmunoassay in Mancini gel [15].
Chemiluminescence study (spontaneous, induced,
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stimulation index) was conducted following the
methology [16].

Statistical processing of the results was carried
out using Standart program with Statistica 6,0 soft-
ware package. Types of statistical analysis evaluat-
ing the reliability by Student’s test, an interval es-
timate of standard deviation and dispersions of the
normal distribution by y?criterion, Mann-Whitney
U-test were used.

REFINED INCLUSION CRITERIA FOR THE
STUDY:

— children with ALT (3-8 episodes a year),
with OLT I-IT in anamnesis, aged 3-9 years old at
the beginning of the strudy;

— disease duration more than 1 year;

— ARVI frequency 6—12 times a year;

— ENT disorders (chronic tonsillopharyngitis,
rhinosinusitis).

CRITERIA OF PATIENT EXCLUSION FROM
THE STUDY:

— children with primary immunodeficiencies;

— children with severe somatic diseases at the
sub- and decompensation stage (hemorrhagic syn-
drome, diabetes, disease of liver, endocrine system,
kidney and other internal organs; autoimmune dis-
eases, active and latent tuberculosis);

— children with severe allergic diseases (severe
BA, diffuse AtD, severe AR, nasal polyposis [1-1V);

— children with ALV in the neonatal period,
BPD; — children with diagnosed gastroesopha-
geal reflux;

— children, receiving immunotropic drugs for
6 previous months.

RESULTS AND DISCUSSION

When examining indicators of clinical and bi-
ochemical blood tests (total bilirubin, ALT and
ACT), pathology of the general urine analysis was
not found.

Infection persistence in children with recurrent
ALT, ARVI and ENT pathology is presented in Ta-
ble 1.

In children with recurrent ALT, ARVI and
ENT diseases monoculture is identified in 42 %,
2 and more causative agents — in 54 %, Candida
albicans — in 10 %, combined bacterial and fungal
flora is marked in 10 % of examined children. Flora
growth was not found in 16 % of children. Quan-
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Table 1. Detection of pharynx microbiota
Tabnuua 1. Mukpodnopa, BbiceBaemas U3 3eea

Pathogen

Staphylococcus, including:
Staphylococcus aureus
Staphylococcus haemoliticus

Streptococcus, including:
Streptococcus pneumonia
Streptococcus haemoliticus-f3

Neisseria perflava

Corinaebacterium pseudodiphtheriae
Klebsiella pneumonia

Candida albicans

Flora growth is not found

* p<0,05;2>3,8.

titative indicators ranged from 4x10* CFU/ml to
6x10° CFU /ml. The results point to infection per-
sistence on the pharynx mucous in children with
recurrent ALT, ARVI and ENT diseases. When
compared to the children with ARVI frequency
3-5 times a year with no OLT and foci of chron-
ic respiratory tract infection there is significantly
lower frequency of Staphylococcus aureus, Strep-
tococcus pneumoniae, Candida albicans (p <0,05;
x*>3,8) sowing and less pronounced infection
persistence. Quantitative indicators ranged from
3x103 CFU/ml to 4x10° CFU/ml. The groups are
similar by sex and age.

Table 2 presents the comparison of indicators
in children with recurrent ALT, ARVI and ENT
pathology and children with ARVI frequency
3-5 times a year, no ALT and ENT pathology. The
children are presented without subdivision into
age as dynamics of indicators were similar. There
was a higher level of IgG, IgA, indicators of spon-
taneous and induced chemiluminescence, sponta-
neous production of IFN-y cells, induced synthesis
of IFN-a and IFN-y in children without ALT and
ARVI frequency 3-5 times a year with no ENT
pathology (p<0,05). Significant difference in the
number of CD3 CD16"-, CD14"-cells, stimulation
index, IFN-a in serum and spontaneous production
by IFN-a were not found. Children with ALT have
a significant lower level of IgE, expression of TLR2,
TLR4, CD119 receptors on CD14"-cells. Most
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Children, ARI frequency
3-5times/year, n=30

Qty/ % children

OLT, ARI frequency
6-12 times/year, n=50

12/40* 30/60
8/26,6* 28/56
4/13,4 8/16
8/26,6* 22/44
5/16,6* 18/36
3/10 5/10
5/16.,6 7/14
2/6,6 3/6
2/6,6 5/10
1/3,3* 5/10
8/26.,6 8/16

children with recurrent ALT experience increased
expression of TLR2, TLR4, CD119 receptors on
CD14*-cells (p<0,05). The results were obtained
for the first time.

Table 4 presents clinical efficacy data of pre-
scribing bacterial lysate (BL) (broncho-vaxom) in
children with recurrent ALT, ARVI and ENT dis-
eases over 3 years of follow-up.

In the first follow-up year children received
2 courses of the drug, they experienced acute
ENT-pathology, ARVI and recurrent ALT. In the
2" and 3" year there were fewer cases of acute
ENT-pathology, ARVI and recurrent ALT. Thus,
1 course of BL (broncho-vaxom) a year was pre-
scribed. In 3 years the control group had a signif-
icant decrease in the frequency of acute tonsillo-
pharyngitis (p<0,05), reduction in the need for
antibiotics is significant on the Mann-Whitney
test (p<0,05), dynamics of other indicators were
not reliable.

Group I6, that received BL, showed a significant
decrease in the frequency of tonsillopharyngitis
and ARVI (p<0,05) in the 3" year, all the indica-
tors were lower, compared to Ia group (p <0,05),
ARVT frequency is 2,6 times as low.

The children with recurrent ALT, ARVI and
ENT-pathology experience the persistence of bac-
terial flora and changes in immunological param-
eters, see Table 1 and 2. The administration of BL
(broncho-vaxom) increases the indicators of spon-
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Table 2. Immunologic indices in children with recurrent respiratory infections and laryngotracheitis and children

without recurrent infections

Tabnvua 2. UMMyHonoruyeckue rnokasaTenu y getei ¢ noOBTOpHbiMu anudogamu OPU, OJIT n JIOP-natonorun

un B rpynne cpaBHeHusa

Pathogen

IgG (blood), mg/ml
IgM (blood), mg/ml
IgA (blood), mg/ml
IgE (blood), mg/ml

CD3 CD16"-cells %
CD14"-cells %
TLR2*CD14"-cells %
TLR4*CD14*-cells %
CD14*CD119"-cells %

Spontaneous chemiluminescence, mV/min.
Induced chemiluminescence, mV/min.

Stimulation index

Interferon, pg/ml

IFN-a level in blood

Spontaneous production of IFN-o by blood cells

Virus-induced synthesis of IFN-a

Spontaneous production of IFN-y by blood cells
Mitogen-induced synthesis of IFN-y

* p<0,05, Mann-Whitney test.

taneous and induced chemiluminescence, serum
IgG, IgA (p<0,05), dynamics of IgM, IgE were
not reliable, see Table 3. There was an increase in
the number of activated T-cells (CD3*HLA-DR"),
NKT (CD3*CD16%) and NK-cells (CD3 CD16%)
(p<0,05). The relative amount of TLR2*CD14*-
and TLR4'CD14"-cells significantly reduced
(p<0,05). There was a rise in serum IFN-a and
synthesis of IFN-y and IFN-a cells after after BL
(6broncho-vaxom) administration (p<0,05).

Very often staphylococcus sows in children with
recurrent ALT, ARVI and ENT-pathology (see Ta-
ble 1). Strains of staphylococcus and streptococcus
were sensitive to antibiotics only in 60 % and 50 %
cases, respectively. At the start of the study Staphy-
lococcus aureus sowed higher than 10 < CFU/ml in
Ia group in 14 (56 %) and after a year of treatment
(therapy by the standards) — in 12 (48 %) children.
In the children who received broncho-vaxom (16

38

Children with ARI fre-
quency 3-5 times/year

Children with ALT and ARl fre-
quency 6-12 times/year

3-9 years, n=30 3-9 years, n=30

6,8-16,4* 5-11,4
0,72-2,2 0,48-1,8
0,62-1,8* 0,23-1,6
50-102* 50-2000
5-20 =19
64,7-94,2 60,5-98,8
24,3-44,6* 54,1-94,9
25,2-51,4* 35,5-96,2
28,8-46,3* 98,8-100
18-34* 8-26
160-380* 100-620
31-52 30-75
n=20 n=20
1-6 1=3

1-16 1-13
265-760* 115-460
10-42* 0-38
367-1324* 62-1499

group), Staphylococcus aureus sowed higher than
10*x CFU/ml in 15 (60 %), in a year after 2 courses
of the drug — in 7 (28 %) children, the difference is
reliable, compared to Ia group (p <0,05; x>>3,8).
In 3 years Ia group (therapy by the standards)
had reduction in frequency of acute tonsillophar-
yngitis per year (in a year frequency in patient
5,2+0,85, in 3 years 3,2+0,6 (p<0,05)); decrease
in rhinosinusitis frequency was not reliable and
the need for antibiotics in a patient for 1% year
is 5,8+0,8 in days, for 3 year — 4,8+0,8 (the
Mann-Whitney test p<0,05), dynamics of ARVI
frequency are not reliable. The amount of pa-
tients with acute otitis media in 3 years did not
change (4 people). In the patients with adminis-
tered BL (broncho-vaxom) after a year of treat-
ment tonsillopharyngitis frequency per year is
on average 3,1 0,52 in a patient, for 3" year —
1,8£0,3 (p<0,05), after a year of treatment rhi-
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Table 3. Immunologic indices in children with recurrent respiratory infections and laryngotracheitis treated with

bacterial lysate (broncho-vaxom)

Tabnunua 3. BausaHne 6akTepuanbHOro nusarta (6poHX0-BakCOM) HA UMMYHOJIOTMYECKUE NoKa3aTenu y AeTeli ¢ no-
BTOPHbIMU 3annsogamu OJIT, OPBU u JIOP-natonoruen

Indicators
%

CD3*HLA-DR"-cells x 10° /n
%

CD3*CD16"-cells x 109 /n
%

CD3 CD16"-cells x 109 /n

TLR2'CD14"-cells
TLR4*CD14"-cells

%

%

IFN-a level in blood, pg/ml

Spontaneous production of IFN-a by blood cells, pg/ml
Virus-induced synthesis of IFN-a, pg/ml

Spontaneous production of IFN-y by blood cells, pg/ml
Mitogen-induced synthesis of IFN-y, pg/ml
Spontaneous chemiluminescence, mV/min.

Induced chemiluminescence, mV/min

Stimulation index

IgG (blood), mg/ml

IgM (blood), mg/ml

IgA (blood), mg/ml

IgE (blood), mg/ml

Children, receiving bacterial lysate (broncho-vaxom),
n=25

Prior to the administration After the first treatment

14,1+1,1 22,2+0,9*
0,45+0,09 0,55+£0,12
4,9+0,9 9,1+0,8*
0,15+0,04 0,3%0,05
11,6+0,8 17,8+1,1*
0,41+0,06 0,48+0,05
85,4+3,2 65,9+3,9*
80,1+2,8 57,8+4,9*
1,4+0,2 5+0,7*
6,8+1,4 7,317
289£72 538+69*
23,6*+2,8 25,5+2,7
721,8+108 960+98*
19,6+1,8 26,2+1,4*
298+10,4 326+10,8*
50,5+9,4 55,3+7,6
9,4+1,3 12,5%1,1*
1,05+£0,09 1,2+0,12
0,9+0,1 1,3£0,14*
152,5+ 14,1 135,4+13,6

* p<0,05when comparing indicators before and after broncho-vaxom course.

nosinusitis frequency is on average 1,3 +0,3 in a pa-
tient, for 3" year — 0,9+ 0,2 (p<0,05 comparing to
Ia group in 3 years), for 1% year of treatment the ad-
ministration of antibiotic is on average 3,5+ 0,7 in
a patient, for 3¢ year — 2,2+ 0,4 days (p<0,05 and
compared to Ia group in 3 years of treatment). ARI
frequency also decreased (p<0,05). The amount of
patients with recurrent acute serous otitis media
reduced in 3 years (4 people at the beginning and
2 people in 3 years). In 3 years all indicators in the
group with the administered bacterial lysate (bron-
cho-vaxom, 4 courses) were lower compared to Ia
group (p<0,05), ARVI frequency is 2,6 as low,
tonsillopharyngitis frequency — 1,8 times, rhinosi-
nusitis — 2,2 times, the need for administration of
antibiotics — 2,2 times. In Ia group in 3 years the

39

need for administration of antibiotics decreased by
1,6 times, ARI frequency — 1,2 times, tonsillophar-
yngitis — 1,5 times, rhinosinusitis — 1,8 times.
When prescribing BL (broncho-vaxom) there is
an increase in indicators of innate immunity: spon-
taneous and induced chemiluminescence, NK- and
NKT-cells, INF-a level in blood, synthesis of IFN-a
and IFN-y by cells, IgG and IgA levels in blood.
There was no increase in serum IgE, allergic reac-
tions. The number of CD3"-, CD4"-, CD8"-cells
did not rise, however, there is an increase in the
amount of activated T-cells (CD3*+HLA-DR").
There was a reduction in the expression of TLR4-
and TLR2-receptors on CD14%-cells that may be
associated with the decrease in the persistence of
bacterial flora and the number of ARVI. The ac-
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Table 4. Frequency of recurrent diseases
Tabnuua 4. Yactota o60oCcTpeHuin 3aboneBaHui

la group |6 group (received bacterial lysate)
Indicators 1styear 3 year 1styear 3 year
Frequency of acute tonsillopharyngitis in 1,3+0,2**
a patient a year 3,6+0,6 2,4+0,4* 2,5+0,3 T
Frequency of acute rhinosinusitis in
a patient a year 2,2x0,4 2,0+0,3 1,3+0,3 0,9+0,2***
Need to administer antibiotics in a pa-
tient a year (days) 5,8+0,8 4,8+0,8 3,5+0,7 2,2+0,4***
Number of ARVI in a patient a year 5,6x0,6 4,5+0,5 3,2+0,4 1,7£0,3***
Number of patients with no ALT 8 10 © 15

* p<0,05 by comparing the data in a year and 3 years in the control group.

** p<0,05 by comparing the data in a year and 3 years in the group that received the bacterial lysate.

*** p<0,05 by comparing the data in the control group and the group that received the bacterial lysate in 3 years.

tivation of innate immunity with chronic and re-
current infections, particularly TLR-receptors, is
the starting point in the protection development.
After activation of TLR-receptors there is a sig-
nal transmission to the nucleus, activation of the
synthesis of proinflammatory and anti-inflamma-
tory cytokines, acute phase proteins [17, 18, 19].
TLRs family includes 5 subfamilies (TLR2, TLR3,
TLR4, TLRS, TLRY). Sensitivity to a pathogen for
tuberculous meningitis depends on TLR2 polymor-
phism [20]. The interaction of lipopolysaccharides
and CD14-receptors through TLR4 leads to acti-
vation of cytokine synthesis [21].

We studied the expression of TLR2- and
TLR4-receptors on CD14"-cells (TLR4"CD14",
TLR2*CD14%),receptorsto IFN-y(CD14°CD119")
with recurrent ALT, ARVI and ENT diseases for
the first time. Children with no ALT and with
ARVT frequency 3-5 times a year had significant-
ly lower IgE, lower expression of TLR2*, TLR4",
CD119" receptors on CD14"-cells. The results
were obtained for the first time. It is known that
combined activation of IFN-y synthesis and TLR
(TLR4) expression results in activation of STATI,
IRF-1 transcription factors and cytokine genes
(TNF, IL-6, IL-12) that triggers the immune sys-
tem activation [22]. According to our data, IFN-y
decrease combined with a rise in the expression of
TLR4 and TLR2 receptors on CD14"-cells in most
patients points to dysregulation of immunological
interactions. At the same time, there is reduction
in IFN-a synthesis in 30—40 % of children of differ-

40

ent ages that decreases antiviral protection. Chil-
dren with no ALT and ENT-pathology with ARVI
frequency 3—5 times a year have less pronounced
changes in the immune system. These results are
not found in the available literature.

TLR-receptors are known to recognize con-
servative patterns on pathogens and to launch
protection mechanisms, activating signaling path-
ways and cytokine genes. Imbalance of TLR-me-
diated IFN-a production is found in patients with
CVID. According to M.V. Horeva, the number of
TLR2*CD14"-cells in children aged 10—-15 years
was 29,6 £9,5 %, in adults aged 20—40 years old —
39,7+ 11%; TLR4*'CD14"-cells in children aged
10-15 was 7,5+2,4%, in adults aged 20-40 —
6,8 £ 1,3 %0 respectively. The expression of TLR2-
and TLR4-receptors increased in acute myocardial
infarction with inflammation [23]. According to
our data, the number of TLR2"CD14"-cells and
TLR4"CD14"-cells in children with recurrent ALT,
ARVTIand ENT disorders was higher with the diag-
nosed persistence of bacterial flora and infectious
inflammation. Reduction in ARVI frequency and
a decrease in the persistence of bacterial flora lower
TLR2 and TLR4 expression that coincides with the
data of other researchers [24].

Viral-bacterial association, specifics of micro-
biome [25] and local immunity [7, 26] often occur
with respiratory infection. Our study shows that re-
current course with the drug (broncho-vaxom) over
3 years of follow-up help to reduce the frequency
of acute tonsillopharyngitis, rhinosinusitis and the
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need for antibiotics that confirms the possibility and
feasibility of its administration in the complex treat-
ment of recurrent ALT, ARVI and ENT-pathology.

The administration of the bacterial lysate can
activate innate immunity through TLR2/6- and
TLRY9-receptorp, signaling pathways and ITFN-y, B,
a synthesis and lead to the decrease of ARVI fre-
quency, obstruction episodes in children and adults
with COPD [27, 28] that correlates with our results
on the administration of the drug (broncho-vaxom)
with recurrent ALT, ARVI and ENT-pathology.

We have shown previously that patients with
recurrent ALT and ARVI may experience allergic
diseases that requires observation and treatment by
an allergist-immunologist [29]. Thus, patients with
an allergic pathology and the development of ENT
diseases may be identified among children with re-
current ALT and ARVT that allows to choose a dif-
ferentiated treatment approach.

CONCLUSION
1. In children with recurrent ALT, ARVI and
ENT-pathology the expression of TLR2and TLR4 on

CD14"-cells (TLR4*CD14*, TLR2*CD14") and re-
ceptors to IFN-y (CD14'CD119") are significant-
ly higher than in children with no ALT and ARVI
frequency 3—5 times a year, accompanied by a de-
crease in IFN-y and IFN-a synthesis that is associ-
ated with the development of the immune system
dysregulation.

2. The expression of TLR2 and TLR4 on CD14"-
cells (TLR4*CD14, TLR2*CD14") and receptors
to IFN-y (CD14*CD119") reduce when adminis-
trating the bacterial lysate (broncho-vaxom) in the
complex treatment of children with recurrent ALT,
ARVTI and ENT-pathology.

3. The administration of the drug (broncho-vax-
om) in the complex treatment of children signif-
icantly decreases ARI frequency — 2,6 times,
tonsillopharyngitis — 1,8 times, rhinosinusitis —
2,2 times, the need for antibiotics — 2,2 times.
In 3 years with the treatment by the standards
the need for administrating antibiotics reduced
1,6 ptimes, frequency of acute ARI — 1,2 times,
tonsillopharyngitis — 1,5 times, rhinosinusitis —
1,8 times.
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