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The aim of the study is to research the effects of immunostimulant Ribomunyl in virus-induced bronchial asthma (VBA)
children.

Materials and methods. 14 virus-induced bronchial asthma (VBA) children were agministrated with immunostimulant Ri-
bomunyl as a part of complex therapy in a 18-month trial (3 cycles of treatment). The comparison group consisted of 16
patients who received only standard therapy for bronchial asthma. At the end of the study, against the background of basic
BA therapy, the following parameters were estimated: the frequency of acute respiratory viral infections (ARVI), the need for
antibacterial therapy, the frequency of IgG to respiratory-syncytial virus (RSV) prevalence, the serum level dynamics of total
IgE, IFN-y, interleukin-4 (IL-4), interferon gamma (IFN-y).

Results. The inclusion of Ribomunyl into the basic therapy complex in virus-induced bronchial asthma (VBA) children, made it
possible to reduce the need for the VBA basic therapy complex by 50% and by 12,5% (p=0,0279). At the same time, as for the
frequency of acute respiratory viral infections (ARVI), there was a comparable decrease in both groups, but in the main group
the number of cases requiring antibiotic therapy decreased from 78.6% to 42.9% (p=0.0199). The inclusion of Ribomunyl into
the basic therapy complex resulted in the decrease of the total IgE serum level; in the patients with the initial presence of I1gG
to the respiratory syncytial virus (RSV), the IL-4 level decreased and the IFN-y level increased.

Conclusion. Ribomunyl improves the treatment of virus-induced bronchial asthma (VBA) children, herewith the dynamics of
immunological indicators is more in RSV-seropositive patients.

Keywords: bronchial asthma, children, Ribomunyl, virus-induced bronchial asthma

Abbreviations: VBA — virus-induced bronchial asthma; ICS — inhaled corticosteroids; INF — interferon; IL — interleukin; ARVI —
acute respiratory viral infection; RSV — respiratory syncytial virus; Ig —immunoglobulin; TLR — Toll-like receptors.
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Lienb: n3y4ynTb KAMHUKO-MMMYHONOTNYECKYLO 3P dEeKTUBHOCTb prbOMyHMANA Yy AeTel C BUPYC-MHAYLMPOBAaHHOW 6pOHXMaNb-
Hol actmom (BA).

Martepuanbl u metoapl. 14 aeteit ¢ BUpPYC-UHAYLMPOBAHHON BA nonyyanu B coctaBe KOMMIEKCHOW Tepanuu npenapar pu-
6omyHUA (3 Kypca, 18 mecALeB); rpynny CpaBHEHUA COCTaBUAM 16 6O/IbHbIX, MONYYABLUMX TONIbKO CTaHAAPTHYHO Tepanuto
BMPYC-UHAYUMPOBaHHOM BA. Ha MOMEHT OKOHYaHMA UCCAefoBaHUA Yy AeTei oueHuBann Ha ¢oHe HasncHoM Tepanumn BA
4acTOTy OCTPbIX PECMMPATOPHbIX BUPYCHbIX MHbeKLmMii (OPBW), noTpebHOCTb B aHTMHaKTepMaibHOW Tepanuu, YacToTy onpe-
aenenunsa nmmyHornobynmnHa G (1gG) K pecnmpaTopHO-cUHLMTUANbHOMY BUpYCY (PCB), AMHAMMKY CbIBOPOTOYHOIO YPOBHSA
obuiero IgE, nHtepneiknHa-4 (IL-4), nHtepdpepoHa-ramma (MPHy).

Pe3ynbratbl. BkitoueHne pubomyHuia B TepaneBTUYECKUIn KOMIIEKC MPU BUPYC-UHAYLMPOBaHHOM BA y aeTelt no3Boano B
50% cnyyaeB n 12,5% (p=0,0279) cHM3nUTb NOTpebHOCTb B 6a3ucHol Tepanum BA. B To e Bpems yactota OPBU conoctaBumo
YMeHbLUMIach B 0beunx rpynnax, o4HaKo B OCHOBHOW rpynne cHusuaocb ¢ 78,6% no 42,9% (p=0,0199) KonnyecTso cayyaes,
TpebyoLwmnx HasHa4YeHUA aHTUBaKTepuanbHOW Tepanuu. BKatoueHre pubomyHuia B TepaneBTUYECKMIA KOMMAEKC NPUBENO K
CHUXEHWUIO CbIBOPOTOYHOTO YPOBHA 06Lero IgE; y 60/1bHbIX C UCXOAHbIM Hanuumem IgG K PC-BMpyCy CHMU3UACA YPOBHbL IL-4 1
nosbicuca yposeHb NOHy.

3aKkntoueHue. PboMyHWA ynyyLLaeT Te4eHre BUpYC-MHAYLMPOBaHHOW BA y aeTel, Npu 3TOM AUHAMUKA MMMYHOIOTMYECKUX
nokasaresieit 6onee BbiparkeHa y PCB-cepono3nTUBHbIX NaLMEHTOB.

KntoueBble cnoBa: 6poHx1anbHas actMa, 4eTU, pU60MYHUA, BUPYC-UHAYLMPOBAHHAA BA

CnUCoK coKpaleHui: bA — 6poHxmnanbHaa actma; MKC — MHranaumoHHble Koptukoctepouabl; MH® — uHtepdepoH; U1 — nH-
TepnenkuH; OPBU — ocTpas pecnupaTtopHas BUpycHaa MHpekuus; PCB — pecnMpaTopHO-CUHTULMANbHbIV BUPYC; Ig — nmmy-

HorobynuH; TLR — Toll-nogo6Hble peuenTtopsi.

INTRODUCTION

Despite the significant progress made in the treat-
ment and prevention of bronchial asthma (BA), the
search for new approaches to the treatment of patients
who fail to achieve a controlled course of the disease, is
currently ongoing [1, 2].

Numerous epidemiological studies indicate that one
of the common reasons for the development of bron-
cho-obstructive conditions and the absence of a con-
trolled course of asthma in children, is a respiratory tract
damage. In this case, the greatest role is assigned to re-
spiratory syncytial and rhinovirus infections [3].

In general, it is the respiratory viruses in children in
90% of cases that cause an asthma exacerbation and an
increase in the severity of symptoms of the disease [4].
In addition, viral lesions of the respiratory epithelium
can increase bacterial colonization and infection of the
respiratory tract, increasing the need for antibacterial
therapy; the greatest role in this is assigned to Strep-
tococcus pneumoniae, Moraxellacatarrhalis and Hae-
mophilusinfluenza [4].

The difficulty of managing patients with virus-in-
duced broncho-obstructive diseases is due to the lack
of specific antiviral therapy and prophylaxis of most
of them, including respiratory syncytial viruses (RSVs)
and rhinoviruses. In this regard, it seems appropriate
to study the possibility of using drugs with an immuno-
stimulating effect, the potential effectiveness of which is
40% of cases in children with recurrent respiratory tract
diseases [5].

One of the most promising groups among them is
represented by preparations based on bacterial lysates,
which combine vaccine properties in relation to the
most frequent pathogens of inflammatory diseases of
the respiratory tract with a non-specific immunostimu-
lating activity [5-8].
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The latter is based on the ability of bacterial lysates
to interact with a number of innate immunity structures.
Thus, the induction of Toll-like TLR2/3/4 receptors causes
the activation of mechanisms of (6e3 apTukna) antibac-
terial immunity [9, 29]. At the same time, a high clinical
efficacy associated with the activation of macrophages
(stimulation of adhesion, phagocytic activity and cytotox-
icity), polinuklear cells (activation of chemotaxis, migra-
tion and adhesion), natural killer cells (activation of the
antiviral effect as well as an increase in the production of
gamma interferon), B-lymphocytes (with an increase in
IgG, IgA and IgM titers), dendritic cells (with the synthesis
reinforcement of Th1 cytokines and activation of lympho-
cytes) [10]. It should be borne in mind that ribosomes,
the extract of which is a part of ribomunil, are 1000 times
more immunogenic than whole bacteria [9, 11].

In recent studies it has nevertheless been shown
that ribomunyl can induce receptors responsible for the
activation of antiviral immunity, including TLR7 / 8, re-
sponsible for the induction of interferon-gamma (IFNg),
and can also “cancel” the virus-mediated inhibition of
TLR 9-mediated synthesis of type | INF [12].

The broad immunological activity of bacterial ly-
sates served as the basis for their study in patients with
a predisposition to perverted immune responses, in
particular, in allergic diseases. Thus, in the work by Mat-
ricardi et al., an analysis of 12 placebo-controlled stud-
ies of microbial drugs in patients with allergic diseases
(bronchial asthma, atopic dermatitis, allergic rhinitis)
was carried out [13]. A decrease in the frequency of ex-
acerbation and severity of symptoms was notified in half
of the studies.

THE AIM of the study was to research the clinical

and immunological efficacy of ribomunil in children with
virus-induced BA.

161



RESEARCH ARTICLE
ISSN 2307-9266 e-ISSN 2413-2241

Scientific and Practical Journal

PHARMACY &
PHARMACOLOGY

MATERIALS AND METHODS

The work was carried out in the design of a prospec-
tive randomized simple comparative study in parallel
groups.

The monitored parameters were:

e the need for basic therapy of BA and its volume
(the stage at which a controlled course of the
disease is achieved);

e a number of acute respiratory viral infections
(ARVIs) per year;

e the need for ARVI antibacterial therapy (in all
cases; no more than 50% of cases; not required);

e serum interleukin-4 (IL-4) levels);

e serum IFNg level;

e the presence of IgG to RSV.

The study comprised 30 children (the mean age was
4.3=0.12 years) with virus-induced BA in the disease
controlled outside of ARVI with the use of pharmaco-
therapy corresponding to the 2nd stage (low doses of
inhaled corticosteroids). The patients were managed in
accordance with the Federal Clinical Guidelines “Bron-
chial asthma in children” and GINA 2019[1,2]. The work
was performed as an initiative study with no conflict of
interest. It was approved by the Regional Ethics Commit-
tee (Protocol No. 256-2016 dated 25 March, 2016). The
informed consent was obtained from the legal represen-
tatives of all patients for all studies.

The inclusion criteria were as follows: the presence
of foci of a chronic infection; any immunotropic thera-
py conducted for 6 months before the inclusion in the
study.

The exclusion criteria were as follows: a refusal to
participate in the study for any reason; drug intolerance.

Monitoring of the children’s condition was carried
out every 3 months during the entire follow—up peri-
od (with a revision of the basic therapy volume -after 1
month and 3 months).

Group 1 (n = 14) consisted of the children who were
administrated, in addition to the standard BA therapy
[1,2], with ribomunyl (Ribomunyl® PierreFabre; France;
ATC code LO3AX Other immunostimulants; Registration
number: P No. 011369/01; P No. 011369/02). It was
prescribed for 18 months at the dose of 0.75 mg / day
according to the scheme recommended by the manu-
facturer (in the first month of treatment and / or dai-
ly 4 days a week for 2-5 months; 3 courses). The drug
includes bacterial ribosomes as active components,
titrated up to 70% of ribonucleic acids (including ribo-
somes Klebsiellapneumoniae — 3.5 shares, Streptococcus
pneumoniae — 3.0 shares, Streptococcus pyogenes — 3.0
shares and Haemophilusinfluenzae — 0.5 shares).

Group 2 (n = 16) consisted of the children in whom
a controlled course of asthma was previously achieved
with the use of low doses of inhaled glucocorticosteroids
as a basic therapy.

The presence of polyclonal virus-specific IgG in
blood serum was detected by enzyme-linked immuno-
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assay in accordance with the attached instructions (LLC
“CNDOQ”, St. Petersburg).

The determination of IFNg and IL-4 serum levels was
performed by enzyme-linked immunoassay in accor-
dance with the attached instructions (“CYTIMMUNE”,
USA; “Multiscan”, Labsystem, Finland).

The determination of the total IgE level in blood se-
rum was carried out by the enzyme-linked immunoassay
method in accordance with the attached instructions
(JSC “Vector-Best” (Novosibirsk); reader “Multiscan”,
Labsystem, Finland). If necessary, the sera were stored
at —20°C for more than 2 months.

Statistical processing

To characterize quantitative indicators in the normal
distribution, the arithmetic mean with a standard devi-
ation (Mzs), or the median value with an interquantile
span in the nonparametric distribution (Me[Q1;Q3]),
was used.

The differences between the values were consid-
ered significant at p <0.05, which were determined using
the Student’s test for a normal distribution, Wilcoxon'’s
test for related groups with a nonparametric distribu-
tion, Fisher’s test, or X2 (depending on the sample size)
to compare the frequencies.

Statistical processing of the material was carried out
using the STATISTICA6.0 software package.

RESULTS AND DISCUSSION

The expediency of studying immunotropic drugs (in
our study it is ribomunyl) as a part of a therapeutic com-
plex of patients with virus-induced BA, is determined by
the presence of a secondary immunodeficiency state,
manifested in the recurrent nature of the infectious pro-
cess, leading, among other things, to an exacerbation of
asthma and / or a high frequency of bacterial complica-
tions requiring a prescription of antibacterial drugs.

In general, the course of asthma was somewhat dif-
ferent in the patients administrated with ribomunil, and
in the comparison group.

Thus, by the end of the study, every fourth patient
(p=0.0047) who received a standard treatment, had
had its volume revised; at the same time, it had been
increased in 2/16 patients, and 2/16 patients had been
given a possibility to refuse it. The number of ARVI ep-
isodes had slightly decreased in patients of the both
groups, which could be probably due to age character-
istics, but the need for antibiotic therapy in them had
remained unchanged.

The results of this study are presented in Tables 1
and 2.

The results obtained indicate that during the fol-
low-up period, in the group of children receiving ribo-
munyl, the need for basic BA therapy did not increase in
any case, while in the comparison group, 2 patients were
prescribed the 3rd step volume therapy on the 4th and
12th months of the follow-up (Table 1).
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At the same time, the number of patients who need-
ed basic therapy in the volume of stage 2, decreased
in the main group twice (14/14, respectively, 7/14,
p=0.028). However, in the comparison group, only 2 of
16 patients could refuse regular anti-asthma therapy,
which was significantly less frequent than in the main
group (p=0.0279) (Table 1).

In parallel with the assessment of the BA course,
the number of ARVI episodes for the 1 year (Table 1)
prior to the start of the research and throughout the
entire follow-up period, was studied. It turned out that
the incidence of diseases had significantly decreased in
both groups (p=0.045), which can be explained by the
age-related aspects of the pathology. However, the me-
dian value of the number of the episodes against the
background of treatment was 4 in the main group and
5 in the comparison group. In addition, the number of
patients who did not have ARVI complications by a bac-
terial infection, increased almost 3 times, and they did
not need any antibiotics. These facts can be considered
the evidence of the formation of more effective anti-in-
fective resistance in the patients with virus-induced
BA, if the basic therapy is supplemented with bacterial
lysates, in particular, ribomunil. The data obtained are
consistent with the results of a meta-analysis of 11 ran-
domized controlled trials of ribomunil efficacy in sick-
ly children, which has shown a 43.5% reduction in the
incidence of upper respiratory tract infections [95% ClI
33.7-53.2%)] [29].

It has been established that at an early age, one of
the most common causes of ARVI is an RSV infection.
According to some authors [3, 4, 20], by the age of 5, up
to 100% of children had been in contact with this type
of pathogen.

At the same time, clinical manifestations of infection
vary from mild diseases of the upper respiratory tract to
severe lesions of the lower respiratory tract (bronchiol-
itis, pneumonia), accompanied by a syndrome of bron-
chial obstruction and virus-induced exacerbation of BA
[20]. In general, in 2015, the number of registered cases
of the RVC infection in the world amounted to 33.1 mil-
lion people; 3.2 million patients required hospitalization;
the total number of deaths in hospital was 59.600 and
149.400 outside it [21]. Up to 80% of ARVI-associated
broncho-obstructive syndromes in preschoolers, is be-
lieved to be associated with this pathogen [3, 4, 17], and
the annual pharmacoeconomic losses due to the RSV in-
fection are estimated at 50-57 million pounds sterling
and are associated with the incidence of preschool chil-
dren [22].

In the present study, all the groups were compara-
ble to each other in terms of the detection frequency of
IgG to RSV (Table 2).

When evaluating the pharmacodynamic effects of
ribomunyl, some dependence of the results on the initial
presence of IgG to RSV was revealed.
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In general, at the beginning of the study, antibodies
were detected in 17/30 people, which corresponds to
the modern data on the epidemiology of an RSV infec-
tion in children and its role in the development of BA.
There were no new cases of seroconversion during the
follow-up period.

During the follow-up process, in the intervention
group in 4/14 cases, there was a decrease in the level
of antiviral antibodies up to undetectable ones. Despite
the fact that a significant difference in the frequency of
the detection of antibodies to the virus (64.3%, 9/14
and 35.7%, 5/14), (p=0.14) could not be demonstrated,
the achieved result can be interpreted as a trend, which
needs a further study, since the number of seropositive
patients in the comparison group remained unchanged
(50%, 8/16). In addition, it should be borne in mind that
the mechanism of the action of bacterial lysates and, in
particular, ribomunyl is associated with the stimulation
of the humoral link in general. This trend also deserves
attention because all the children in whom IgG to RSV
ceased to be detected as a result of treatment, were
moved to a group that did not require a prescription
of basic therapy on a regular basis, which is consistent
with the data on a close relationship between the RSV
infection and BA [3, 4]. Thus, in infants, the RSV infection
is associated with a more than 1.5-fold risk of develop-
ing BA in the subsequent years, herewith several factors
matter. First, the interferon deficiency predisposes to
both a more severe course of infection and an overpro-
duction of IgE; and, second, there is a direct damaging
effect of the pathogen on the pulmonary parenchyma
[23, 27, 28].

Recent studies have also shown the possibility of
synthesizing antiviral IgEs, including the ones against
RSV [24, 25]. Thus, the damaging role of RSV in young
children is significant, especially in conditions of immu-
nodeficiency, which creates a serious problem; it is ag-
gravated by the extremely limited possibilities of antivi-
ral therapy with this type of infection. Thus, palivizumab
is used only for seasonal prophylaxis of severe forms in
premature infants and children under 2 years of age who
have been treated for bronchopulmonary dysplasia, and
hemodynamically significant congenital heart defects;
ribavirin is toxic and requires a reliable contraception for
7 months after treatment (in this case, when the drug
is administered by inhalation, mainly for the staff and
parents); type | interferon preparations are ineffective
[17, 22].In this regard, immunotropic drugs are of con-
siderable interest, since they can induce various factors
of immunity, and these factors are associated with anti-
viral resistance. Herewith it is impossible to exclude the
assumption that the activation of anti-infective defense
mechanisms may contribute to the suppression of viral
infection up to its eradication, explaining the decrease in
serum levels of specific IgGs up to the undetectable ones
in some patients.
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Table 1 - Clinical efficacy of ribomunyl in children with virus-induced BA

Group 1 (n=14)

Group 2 (n=16)

Before After Before After
Basic treatment of asthma: No 0 50(7/14) *1p=0.0279 0 12.5(2/16)
Step 2 100 (14/14) 50.0(7/14) *2-0.02 100 (16/16) 75.0(12/16)
Step 3 0 0 0 12.5(2/16)
ARVI episodes/year ~ _
o QZF;,Q3] Y 6 [5-8] 4[3-6] *3r-0007 6 [5-7] 5[3-6] 3003
Use of antibiotics in ARVI, %
(n1/n)
No use of antibiotics 21.4(3/14) 57.1(8/14) *p=001% 25,0(4/16) 37.5(6/16)
In 50% cases 42.9(6/14) 28.6(4/14) 50.0(8/16) 56.3(9/16)
In 100% cases 35.7(5/14) 14.3(2/14) 25.0(4/16) 6.3(1/16)

*1p=0.0279 vs. outcomes
*2p=0.023 vs. Group 2

*3p=0.007 n *3p=0.034 vs. outcomes
n —number of children in groups
nl— number of children with effect

Table 2 — Dynamics of immunological parameters of children with VBA against the background
of treatment with ribomunil

Group 1 (n=14)

Group 2 (n=16)

IgGKk PCB+(n=9)

IgGK PCB-(n=5)

IgGK PCB+(n=8) IgGK PCB-(n=8)

IgE, ME/ml Me[Q1;Q3] 176[119; 312] 132[87; 460] 112[86; 556] 154[121; 339]
141[90; 288]** 107[69; 181]*2 124[59; 358] 148[109; 411]

NdHg, pg/ml Me[Q2;Q3] 1.43[0; 3.01] 6.1[3.8; 10.5] 2.4[0; 4.1] 3.2[0; 5.9]
2.2[1.8;7.2] ** 6.2[4.2; 12.9] *3 3.2[2.1;5.4] *5 3.9[3.1;8.7]

IL-4, pg/ml Me[Q2;Q3] 14.4[2.1; 19.0] 8.8[3.6; 98.0] 15.6[0; 44.7] 12.2[6,1; 24.6]
12.1[0; 17.1] *5 10.4[3.1; 69.1] 17.8[0; 36.5] 10.8[0; 59.5]

*1p=0.008 in comparison with initial level
*2p=0.012 in comparison with initial level
*3p=0.038 in comparison with initial level
*49=0.022 in comparison with initial level

*5p=0.014 in comparison with initial level

*69=0.047 in comparison with initial level

1gG to RSV + — children with detectable level of IgG to RSV
1gG to RSV — —children with undetectable level of IgG to RSV

At the same time, there is evidence that bacterial
lysates have not only an immunostimulating effect but
can also change the phenotype of the Tr-cell response
towards the Th1l variant.

As for the immunological parameters, the serum
levels of total IgE, IL-4 and IFNg were assessed in this
work (Table 2).

In this study, the integral indicator of atopy — the
serum level of total IgE — was, in general, typical for pa-
tients with this type of pathology, and its dynamics did
not depend on the presence of IgG to RSV, but it was
different in the groups with different kinds of treatment.
Thus, in the patients of the main group in the combi-
nation of BA and RSV infection, the serum level of total
IgE decreased from Mel176 [Q2; Q3 119; 312] IU / ml to
Mel141 [Q2; Q3 90; 288] IU / ml (p = 0.008), and among
the uninfected participants it decreased from Me132
[Q2; Q3 87; 460] IU / ml to Me107 [Q2; Q3 69; 181] IU /
ml (p =0.012). At the same time, in the group of patients
who had not received additional therapy, the dynamics
of the total IgE serum level had not been registered by
the end of the study (Table 2).
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Despite the multiplicity of immunological mech-
anisms that determine the Th2 phenotype of the re-
sponse and control allergic inflammation, IL-4 and IFNg
are the main regulatory cytokines for IgE.

In general, the first one is the key cytokine produced
primarily by CD4+Th2-lymphocytes, mast cells, and ba-
sophils [31]. It induces not only the production of IgE,
but also the expression of molecules of the main histo-
compatibility complex of class I, B7 and CD40 receptors,
as well as membrane IgM on the surface of B-lympho-
cytes, thereby increasing the capabilities of antigen-pre-
senting cells. Being one of the regulators of allergic in-
flammation, IL-4 in asthma is involved in the remodeling
of the respiratory tract and the activity stimulation of
mucous-producing cells [32]. Hyper-expression of the
IL-4 gene in the lung triggers eosinophilic inflammation
without developing hyperresponsiveness of the respira-
tory tract. It is known that an increase in the IL-4 / IFNg
ratio in the broncho-alveolar fluid is usually accompa-
nied by an increase in the number of Th2 lymphocytes
in the respiratory tract, which is associated with a more
severe course of asthma in children [33]. Along with the
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level of IL-5, IFNg, GM-CSF (granulocyte-macrophage
colony-stimulating factor), IL-4 parameters are signifi-
cant biomarkers of the severity of allergic diseases, in-
cluding BA [31].

In the present study, a decrease in the serum IL-4
level (from Mel4.4 [Q2; Q3 2.1; 19.0] pg/ml to Me12.1
[Q2; Q3 0; 17.1] pg/ml (p=0.047) was observed only
among the children with a combination of BA and RSV
infection. At the same time, attention is drawn to the
fact that by the end of the study, 3/9 of the participants
in this subgroup had undetectable cytokine levels (Table
2).

The second important cytokine that affects the IgE
synthesis, but has an effect opposite to IL-4, is IFNg.
The main producers of this cytokine are T-lymphocytes
(mainly the Th1 subpopulation), natural killers (NKs),
natural-killer T-cells (NKT cells) and antigen-presenting
cells (macrophages and dendritic ones), as well as B-lym-
phocytes. Moreover, its origin plays a role in the imple-
mentation of various immune responses. Thus, IFNg
secreted by NKT cells, is of the greatest importance in
the induction of an early protection and autocrine regu-
lation; the T-lymphocytic cytokine is the most important
in the implementation of the mechanisms of adaptive
immunity [30], in particular, in the eradication of infec-
tious agents and mutated cells, etc. The central effector
role of IFNg is determined by its ability to regulate the
activity of the T-cell link, which provides multiple anti-in-
fective mechanisms. It is important that an increase in
the production of endogenous IFNg promotes the ac-
tivation of not only antiviral, but also antibacterial and
anti-chlamydial defense [30].

Initially, the serum IFNg level in children in the both
groups did not differ and, in general, was Me 3.6 [Q2;
Q3 1.0-4.1] pg/ml (the results for subgroups are shown
in Table 2). Nevertheless, it turned out that the children
seropositive for RSV (18/30), had values of this indicator
<3.6 pg/ml (72.2% vs 33.3%, p=0.026) significantly more
often.

The dynamics of the content of this biomarker in the
blood serum of the children who received only standard
BA therapy, was observed only in the subgroup of the
children with serological markers of infection, in whom,
on average, it increased by 8% from Me2.4 [Q2; Q30; 4.1]
pg/ml up to Me3.2 [Q2; Q3 2.1; 5.4] pg/ml (p=0.014),
while there was no such dynamics in the subgroup of
seronegative patients. At the end of the study, the chil-
dren of the main group showed a significant increase in
IFNg both in the group of RSV-seropositive patients and
in the absence of serological markers of the infection,
respectively, Me1.43 [Q2; Q30; 3.01] pg/ml and Me2.2
[Q2; Q31.8; 7.2] pg/ml (p=0.022) in the first subgroup
and Me 6.1 [Q2; Q3 3.8; 10.5] pg / ml and Me6.2 [Q2; Q3
4, 2;12.9] pg/ml (p=0.014) in the second one (Table 2).
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Bacterial lysates are currently considered one of the
most promising groups of immunomodulators in sickly
children 5]. In addition, it is known that the inclusion of
bacterial lysates in the complex therapy of children with
moderate asthma, can help restore IFNg production to
the level of healthy children and lead to a significant
decrease in the total IgE serum level [14]. The ability of
bacterial lysates to promote the Thl phenotype of the
immune response, including patients with allergic dis-
eases, has been described by a number of other authors.
In particular, a similar immunomodulatory effect has
been shown for ribomunyl [12, 13, 15, 16]. In the study
by Bystron J., thirteen adult patients with seasonal rhi-
noconjunctivitis received ribomunil according to the rec-
ommended regimen for 3 months (from April to June),
after which they were followed up for 2 months. By the
3rd month, in the group who had received the drug, the
level of IFNg had significantly increased by 30%, and
by the 5 month 5 — by 37%, while the dynamics was
more pronounced (65%) among the patients with clin-
ical improvement. An increase in the production of this
cytokine correlated with an increase in the serum level
of macrophage IL-12. During the study, there was not a
single case of deterioration of a patient’s condition [15].

The relationship of RSV infection with the IFNg
system is also known; in particular, there is evidence
that severe forms of RSV infection are associated with
impaired IFNg production [3]. This study shows some
product differences associated with RSV. Thus, only in
the children seropositive for RSV, the serum level of this
cytokine significantly increased as a result of treatment
(p<0.05), while in uninfected children it remained un-
changed. These studies are consistent with the results
obtained by other authors for children with atopic pa-
thology and indicate the ability of bacterial lysates to
exert pro-Thl and anti-Th2 effects. Considering that the
Th2 phenotype of the immune response is one of the
key mechanisms for the development of bronchial hy-
perreactivity during exacerbation of asthma, the shown
effect is important for the patients with this type of pa-
thology.

Despite the fact that the drugs based on IFNg are
currently developed, their therapeutic potential, unfortu-
nately, is extremely limited not only by a very high cost of
treatment, but also by serious side effects, in particular,
influenza-like syndrome, lethargy, cough, depressive con-
ditions, etc. [30]. Today, this makes them unacceptable for
use in the children with virus-induced BA and determines
the relevance of the search for other directions of thera-
py. They can be the elimination of the causes leading to
the suppression of the synthesis of endogenous interfer-
on, with the aim of their possible elimination, as well as
the search for ways to overcome them with the help of
drugs having immunomodaulatory effects.
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During therapy, negative dynamics of the serum IL-4
level also took place only in RSV-positive children. In RSV
negative children, as well as in the children of the compar-
ison group, the cytokine level remained at the initial level.

In general, the effect of ribomunyl in viral-induced
BA can be represented as follows. The first direction is
associated with the antigen-independent activation of
differentiation and proliferation of cells of the immune
system through the mechanisms of innate immunity. As
a mixture of bacterial proteoglycans and ribosomes, the
drug reaches the lymphoid cells in Peyer’s glands and
stimulates the maturation of regional dendritic cells.
There are not many data on the effect of the drug on
the mechanisms of innate immunity [9,10,29], some of
them provide evidence of an increase in the expression
of adhesion molecules and phagocytic activity of periph-
eral blood neutrophils [6].

The dendritic cells activated by the drug, stimulate
T-lymphocytes to produce Thl-dependent cytokines, in-
cluding IFNg, thus enhancing the cytotoxic properties of
the body, including the antiviral activity. Moreover, the
oral route of the drug administration and the induction
of lymphocytic cells of Peyer’s glands cause the expan-
sion of B-cells and the production of secretory IgA, as
well as serum IgG and IgM, which has been justified for
the children with recurrent respiratory infections [16].
In addition, other studies have shown that in volun-
teers, increased serum IgA levels were associated with
decreased adhesion of Streptococcus pneumoniae [16].

The second direction is associated with the induc-
tion of acquired antigen-dependent specific immunity.

In fact, it is vaccination against pathogens of respiratory
infections, the components of which are a part of the
drug. It has been shown that their immunogenicity prac-
tically does not differ from the antigenic determinants of
the native pathogen [29].

It should be borne in mind that many pathogens, in-
cluding opportunistic ones, have an immunosuppressive
effect of their own; therefore, the suppression of their
reproduction may have an indirect immunostimulating
effect [8].

Within the framework of this study, the microbial
composition and microbial-viral associations that led to
an exacerbation of asthma in children and necessitated
antibiotic therapy were not under discussion, however,
it can be assumed that the results obtained are associat-
ed with the complex effect of ribomunyl on the immune
system.

CONCLUSION

Thus, the inclusion of ribomunyl in the complex
therapy of children with virus-induced BA, leads to an
improvement in the course of both the underlying dis-
ease and a decrease in the frequency and severity of
ARVI episodes. The results achieved are consistent
with the dynamics of immunological parameters, which
turned out to be more pronounced in RS-virus infected
children. Considering the fact that bacterial lysates, in-
ducing the synthesis of antibacterial antibodies, do not
possess their own antiviral properties, it can be assumed
that the suppression of viral infection is associated with
the immunomodulatory properties of the drug.
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