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Aim - to study the feasibility of using the natural immunomodulator BIVEL (BI-V) as a non-specific immunoprevention of tuberculosis (TB) among
contact children from focies of multidrug-resistant tuberculosis infection (FsSMDR-TBI) on the basis of clinical and immunological studies.
Materials and methods. The object of study: 120 contacted from FsMDR-TBI (75 children and 45 adolescents). The Group 1 - 95 children/
adolescents who did not receive Bl-V and the Group 2 — 25 patients who received BI-V. The state of phagocytic reactivity of immmunity; cellular and
humoral immunity; interleukins and specific immunity were determined. Statistical analysis of the obtained results was performed based on a soft-
ware package Excel.

Results. Ininfected children/adolescents with FsSMDR-TBI, insignificant functional disorders of the cellular response were revealed (decrease by
1.3 times IRI CD3+CD4+/CD3+CD8+), a shiftin the balance in the regulatory system towards pro-inflammatory cytokines (increase by 2.0 times
TNF-o/IL-10). The existing deviations in the regulatory and cellular response systems disappeared after the completion of the autumn-spring BI-V
course. Preventive administration of immunomodulator BI-V to infected children/adolescents with FsSMDR-TBI reduced the frequency of acute
respiratory viral infections and exacerbations of bronchopulmonary diseases by 2.0 times, the development of latent tuberculosis infection into an
active process by 2.6 times. Among children of the Group 2 — 8% of people fell ill with various forms of primary pulmonary TB, among children of
the Group 1 -22.1%. In both groups, the maximum level of TB occurred in the first two years of observation.

Conclusions. The introduction of the algorithm of preventive measures with appointment of BI-V confirmed feasibility of using this immunomod-
ulator for contact children/adolescents with FsSMDR-TBI.

The study was carried out in accordance with the principles of the Declaration of Helsinki. The study protocol was approved by the Local Ethical
Committee of the participating institution. The informed consent of patient was obtained for conducting the studies.

No conflict of interests was declared by the authors.
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imyHonpodinakTMka KOHTaKTHUX AiTel 3 ocepepkKiB XiMiope3NCTEHTHOT TYOepKyIbO3HOT
iHpekuii imyHomoaynatopom BIVEL (BI-V)

M.I. Caxenawsini’, 3.1. Mickyp', O.MN. Koctuk', O.I. Caxenawsini-bink', 'B. Ctapivex?, H.MN. LLIBaeHko?, E.B. Tumdak?, C.M. Kawkanamosa?, O.1. CTanosuy?
JIbBIBCHKWI HALLIOHANBHWI MeNYHWIA YHIBEPCUTET iMeHi [aHuna fanuupbkoro, YkpaiHa

2J1bBIBCBKMI 06NACHWIA LIEHTP MEAVIKO-COLIIanbHOI ekcnepTyau, YkpaiHa

MeTa — 06rpyHTYBaTV AOLNBHICTE 3aCTOCYBaHHS HecneuyvdiuHoro imyHomonynstopa Bivel (BI-V) y poni HecneundidHol iMyHoNpodinakTikm
TyOepKynbo3y (Th) y KOHTaKTHUX AiTel 3 0CcepeaKkiB MHOXMHHOI NikapCbko-CTiMKoI Ty6epkynbo3Hoi iHdekLii (OMJ1C-TBI) Ha niacTasi kKniHiko-
IMYHONOTYHUX AOCNIIKEHb.

Martepianu Ta meTtoam. 06 ekt BrBHEHHA: 120 KoHTakTHUX 3 OMJIC-TBI (75 ajiteit Ta 45 ninnitkis). MNepwa rpyna — 95 aitein/ninnitkie, ski He
oTpumyBanu Bi-V, apyra — 25 iHdikoBaHWxX OiTen/nianitkis, aki otpumanu BI-V. BugHadeHo GaroumTapHy naHky iMyHITeTy; KNiTMHHOIO Ta
FYMOPaIbHOrO IMYHITETY; IHTEPNENKIHIB Ta CNeUndiHHOro iMyHiTeTY. CTaTUCTUYHIIA @aHani3 OTPUMAaHKIX Pe3ynbTariB BUKOHAHO Ha NiacTasi nakeTa
nporpamy cuctemi Excel.

Pe3ynbTaTtu. B iHdikoBaHwx aitei/ninnitkis 3 OMJ1C-TBI BUsSIBNEHO He3HaUHI ByHKLIIOHANBHI MOPYLLIEHHS KNITUHHOI BIANOBIAj (SMEHWEHHS B
1,3 pasa IPI CD3+CD4+/CD3+CD8+, p<0,05), 3milLeHHst 6anaHcy B perynatopHiri cuctemi B 6ik npo3anabHnX UMTOKIHIB (3pocTaHHs y 2,0 pasu
TNF-a/IL-10, p<0,01). HasBHi BioxuneHHs B perynatopHiii CUCTEMI Ta CUCTEMI KIITUHHOI BIANOBIA 3HUKaNM NiCs 3aBePLIEHHS OCIHHBO-BECHAHOMO
kypcy BI-V. MpusHadeHHsa 3 npodinakTnyHo MeToo iMyHomoaynatopa Bl-V iHdikoBanum aitam/nignitkam 3 OMJIC-TBI amerwmnno y 2,0 pasa
4aCTOTY FOCTPUX PECMIPATOPHYIX BIDYCHNX IHPEKLLI Ta 3aroCTpeHb OPOHXO-NEreHeBX 3axBOPIOBaHb, y 2,6 pasa nepepocTaHHs NaTeHTHOI
Ty6epKyNbO3HOI iHpEKLi B akTMBHWIM Npouec. Ha pisHi popmur nepsrHHOro Th nereHb 3axBopino 8% ocit apyroi rpynu, i 22,1% — nepuwoi, p<0,05.
B 060x rpynax MakcumaneHuii nik 3axBOpoBaHHA Npynas Ha NepLui ABa POKM CMOCTEPEXEHHS.

BUCHOBKM. YNpOBaaXeHHs anroputMy npodinakTuiHX 3axoiB i3 npuaHadeHHsam Bi-V ninteepamno AoUiNbHICTb 3aCTOCYBaHHS LbOro
iIMyHOMOZYNATOPa KOHTaKTHUM Aitam/nignitkam 3 OMJ1C-TBI

JloCnipxXeHHA BUKOHaHO BIANOBIAHO 40 NPUHLMNIB [enbCIHCBKOT Aeknapauli. [poToKoN AOCNIOXKEHHS yXBAIEHO JIOKaIbHUM ETUYHVIM KOMITETOM
3a3Ha4eHoi B poboTi ycTaHOoBW. Ha NpoBeaeHHS A0CIAXEHb OTPUMAaHO iIHPOPMOBaHY 3rofly 6aTskis AiTel.

ABTOPW 3a59BNAI0TL NPO BIACYTHICTE KOHMAIKTY IHTEPECIB.

KnouoBi cnoBa: iMyHonpodinakTuka, KOHTakTHi ity Ta Nifnitki, 0Cepenki My bTPE3UCTEHTHOrO TYOEPKY/IbO3Yy.
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ne of the most important problems of mo-

O dern medicine is tuberculosis (TB). It has

a direct impact on the socio-economic in-

dicators of the development of society, connection

with the increasing number of newly diagnosed pa-

tients with a specific process, which is due to resistant

strains of Mycobacterium TB (MBT) to Antimyco-
bacterial Drugs (Anti-TBDs) [7,8,10-12,14,17].

The greatest attention is required by children and
adolescents from the focies of multidrug-resistant
tuberculosis infection [4,6] in the context of an in-
crease in morbidity among the adult population to
resistant forms of pulmonary TB (PTB). In particu-
lar, preventive measures are aimed at preventing the
development of a dangerous disease [2,8,9]. The
main place among them belongs to the specific pre-
vention and chemoprevention (CP) of TB
[3,5,15,16,18].

TB belongs to a group of diseases characterized by
manifestations of chronic granulomatous inflamma-
tion of the immune genesis due to a long-lasting re-
action to the persistent causative agent of TB into
organs and tissues [ 13]. Immunocompetent cells are
the main participants of anti-TB protection, forming
a specific granuloma, which is primarily an insulator
of the infectious agent and a consequence of its ac-
tion. An important role both in determining the eti-
ology of the process and in establishing the features
of the course and its prognosis have immunological
diagnostic methods, both in adults and children/
adolescents [2,9,16].

To date, the CP of TB includes the administration
of isoniazid, or isoniazid and rifampicin to children
and adolescents with first-time positive reactions to
tuberculin(«conversion» ); children and adolescents
with hyperergic reactions to tuberculin (17 mm or
more); children and adolescents (uninfected) from
focies of tuberculosis infection (TBI) during the
most unfavorable periods of contact with bacterial
excretors according to regulatory documents. How-
ever, such CP is prescribed to contact children living
in focies of sensitive TBI [15]. If the child is from the
focies of multidrug-resistant TBI, it is not advisable
to prescribe the first (I) line Anti-TBDs [12]. In such
cases, the choice of Anti-TBDs for CP is carried out
taking into account the source of TBI with children/
adolescents were in contact. In this case, contact
children and adolescents often have problems when
prescribing a second (I1) line Anti-TBDs for CP. In
this regard, a search is underway for Anti-TBDs that
could be used for CP, children /adolescents who have
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been in contact with a patient with multidrug-resis-
tant pulmonary tuberculosis (MDR-PTB).

Researches by R.M. Daly et al. [5] indicate that
vitamin D deficiency in winter and spring is
3—4 times higher than in summer, and twice as high
in people living in latitudes 35° parallels. A. Fares [7]
believes that important reasons that can affect the
seasonality of diseases are the variability of vitamin
D levels, seasonal changes in the immune system,
seasonal changes in nutrition, etc., analyzing
12 studies for the period from 1971-2006 in
11 countries. Respiratory diseases are more often
detected in winter, but TB is not associated with sea-
sonality. Although according to researches by
L.I. Mykolyshyn, Z.1. Piskur [13], J.H. MacLachlan
[10], C.M. Parrinello [14], T. Wingfield, et al. [18],
susceptibility to TB may be caused by low levels of
vitamin D. L.I. Mykolyshyn and Z.I. Piskur [13]
note that 71.1% of children with TB of the respira-
tory system experienced a deficiency of vitamin D,
21.1% — had its insufficiency, and only 7.8% of chil-
dren had normal vitamin D level. Therefore, based
on the considerations of reducing the body’s immune
reactivity, vitamin D deficiency (not only seasonal
but also alimentary, which is often available in child-
hood) we chose BIVEL (BI-V).

Aim — to study the feasibility of using the natural
immunomodulator BI-V as a non-specific immuno-
prevention of TB among contact children from the
focies of multidrug-resistant TBI (FsMDR-TBI) on
the basis of clinical and immunological studies.

Materials and methods of the study

The object of our study was 120 contacts from
FsMDR-TBI, including 75 children and 45 adoles-
cents: 75 (62.5%) children aged 0 to 14 years and
45 (37.5%) teenagers aged 15 to 18 years. The con-
tacted children underwent clinical, X-ray, and labo-
ratory examinations. Children and adolescents from
FsMDR-TBI were divided into two groups: Group
1 —95 people, who did not receive BI-V; Group 2 in-
cluded 25 infected children/adolescents who were
prescribed BI-V, of which 10 people — with hyperer-
gic reaction, 15 people — with «conversion» of the
tuberculin reaction. Immunomodulator BI-V was
prescribed according to the instructions. The course
of non-specific immunoprevention was repeated
twice a year (spring and autumn) in the most threa-
tening periods for the occurrence of the disease.

Adults (source of TBI) underwent microbiologi-
cal examinations: detection of MBT in sputum by
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Fig. 1. Frequency of medical risk factors for TB in children/adolescents from FsMDR-TBI, %

smear microscopy, inoculation of material on Low-
enstein—Jensen medium, typing of isolated MBT on
BACTEC MGIT 960, determination of drug suscep-
tibility test (DST) MBT strains to I and II line Anti-
TBDs, molecular genetic sputum examination. Mo-
lecular genetic examinations included: GeneXpert
MBT/RIF and linear probe analysis, determining
the sensitivity of MBT to Anti-TBDs I (HR) using
GenoType MTBDRplus hybridization kits and IT
line (to fluoroquinolones and aminoglycosides) us-
ing the MTBDRsl GenoType hybridization kit [1].

The study of the state of the body’s immunological
reactivity in patients with PTB remains relevant to
determine the degree of activity of the specific pro-
cess, diagnosing, and differential diagnosing of pul-
monary pathology [16]. Determination of the popu-
lation and subpopulation composition of blood
lymphocytes (CD3+, CD3+CD56+, CD3+HLA-
DR+, CD3+CD4+, CD4+45RA+, CD3+CD8+,
CD4+/CD8+, CD19+, CD16/56+,
CD16/56+CD8+) was carried out in 25 children
before and in 22 children after immunoprevention in
contact from FsMDR-TBI, in the medical labora-
tory «DELA» by direct immunofluorescence method
using anti-CD monoclonal antibodies with subse-
quent identification of the surface structures of lym-
phocytes on the flow cytofluorimeter FACScan BD
Bioscience, USA.

B-cell function was evaluated by serum immuno-
globulin (Ig) levels of types A, M, G, which were
determined by solid-phase enzyme immunoassay us-
ing HEMA-MEDICA test systems (Ukraine) and
by counting the results on a spectrophotometry ana-
lyzer — p Quant (BioTek, USA), measuring range:
200-999 nm, error +1.0%.

20

The concentration of circulating immune com-
plexes was determined by precipitation in polyethy-
lene glycol using HEMA-MEDICA test systems
(Ukraine) and taking into account the results on the
pQuant spectrophotometer (BioTek, USA), the
measurement range: 200—999 nm, error+1.0%.

The levels of cytokines IL-1B, IL-2, IL-10, and tu-
mor necrosis factor o (TNF-a) in the blood serum
were determined using Vector-Best enzyme immu-
noassay kits (MR-96A analyzer).

We chose a direction to strengthen immunity by
using an immunomodulator BI-V to improve the
method of non-specific immunoprevention of TB in
contact children and adolescents from FsMDR-TBI.
This is a combination drug and includes dry fermen-
tate Saccharomyces cerevisiae (EpiCor®), vitamin
C, zinc (Zn) vitamin D,. The suspension is available
in 120 ml for internal (per os) use. The manufacturer
is ErgoPharma Ltd (Slovenia). The immunomodula-
tor BI-V was prescribed twice a year (in autumn and
spring) for children over 3 years old at 5.0 ml once a
day for 24 days.

For statistical analysis of the raw data, the soft-
ware for mathematical calculations, their graphic
representation, and analysis results in Excel with the
Microsoft Office application package were used. Sta-
tistical processing of the research results was per-
formed using the methods of parametric (variation-
al) statistics in compliance with the conditions for
estimating the type of distribution. The results are
presented in the form of the average statistical value
of the indicator and the error of the average M+m.
The probability of the obtained results was evaluat-
ed using the Student’s criterion and Mann—Whit-
ney. A p-value < 0.05 was considered statistically
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Fig. 2. Frequency of social risk factors for TB in contacted children/adolescents from FsMDR-TBI, %

significant. For statistical processing of the material,
the STATISTICA 2006 computer software package
was used.

The study was carried out in accordance with the
principles of the Declaration of Helsinki. The study
protocol was approved by the Local Ethical Com-
mittee of the participating institution. The informed
consent of the patient was obtained for conducting
the studies.

Results of the study and discussion

All contact people had a history of risk factors for
developing TB. Adults with drug-resistant PTB ex-
posed isolated MBT with the following resistance
profile: multi-resistant MBT strains isolated
11 (22.0%), rifampicin resistance (Rif-TB) —
23 (46.0%), pre-extremal drug resistance (preEx-
DR-TB) — 5 (10.0%), extremal drug resistance (Ex-
DR-TB) — 11 (22.0%). 30.0% of adults (source of
TBI) died, which is connected to the progression of
a specific process from FSMDR-TBI. Most of the con-
tact children/adolescents who became ill with PTB
from FsMDR-TBI had concomitant diseases: acute
respiratory viral infections (ARVT) — 33.0%, chronic
non-specific diseases of the respiratory system —
22.0% and other pathologies (convulsions, mental
and allergic diseases, diabetes mellitus), which con-
tributed to a decrease in body’s reactivity (Fig. 1).

Important impact on the development of TB in
children and adolescents from FsMDR-TBI had so-
cial factors (Fig. 2).

Our studies have shown that children/adoles-
cents from low-income (33.0%), large (27.7%), aso-
cial (27.7%), and migrant families (11.3%), the num-
ber of which increased during the war, were most
often in contact with TB.

Thus, TB disease among children from contact
groups is closely related to medical and social factors
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that lead to a decrease in the body’s protective reac-
tions and contribute to the development of specific
inflammation.

The protective level of the immune system may be
insuflicient also for several other reasons. It depends
on the nature of the antigenic effect, the type of
pathogen, its virulence, and massiveness, on the state
of the macroorganism, which is influenced by factors
of the external and internal environment (the state
of the nervous and endocrine systems, the nature of
metabolic processes), on the presence of primary or
secondary immunodeficiencies, etc. Therefore, work
in focies of TBI is quite important: identification of
infected individuals, including those with sup-
pressed immune status, CP, determination of the
need for immunotherapy, and control over their ef-
fectiveness. Selected and carried out preventive
measures should work to prevent the development
of the disease.

An important stage of work in the focus of any
infection is the identification of infected people. The
intradermal tuberculin Mantoux test with 2 TU
PPD-Lis the most common and inexpensive method
for detecting MBT infection. Recently, Quanti-
FERON-TB Gold ELISA (Quantiferon test) has
been used in Ukraine for in vitro diagnostics. It is an
enzyme-linked immunosorbent method for detecting
cellular response to peptide antigens ESAT-6 and
SFR-10 by interferon levels in the blood. In our
study, the detection of infected children/adolescents
from contacts was carried out in parallel: Mantoux
test with 2 TU PPD-L and QuantiFERON-TB tests.

The results of the studies showed that the pres-
ence of tuberculin allergy was ascertained in 82.5%
(99) children based on the Mantoux test. In 33.3%
(40) cases of the total number of examined (120 chil-
dren), the tuberculin reaction was slightly positive,
the papule diameter was up 5 mm to 11 mm. 49.2%
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Table 1

Tuberculin sensitivity among children/
adolescents from FsMDR-TBI

Researched groups
Size of papule, mm (n=120)
abs. %

0-4 21 17.5
5-11 40 33.3
12-16 30 25.0
17 and more 29 24.2
Average size of papules, mm 15.4+0.3

(59) of children/adolescents had intense and hyper-
ergic tuberculin tests (Table 1). The «conversion» of
the tuberculin Mantoux test with 2 TU PPD-L was
noted in 40 (33.3%) children.

The Quantiferon test was given to children from
a boarding school where a nurse contracted active
TB. The presence of latent tuberculosis infection
(LTBI) was confirmed in 94.0% of contact children.
In 6.0% of children, the Quantiferon test was nega-
tive. Two children fell ill with TB of the intratho-
racic lymph nodes (ITLNSs).

Therefore, according to the results of specific di-
agnostic tests, on average 84% of children and ado-
lescents from FsMDR-TBI had LTBI. LTBI con-
firmed by Mantoux reaction with 2 TU PPD-L in
82.5%, using QuantiFERON-TB test — in 86.7% of
children.

Identification of persons with LTBI in the focies
of TBI excludes the possibility of carrying out unrea-
sonable chemopreventive measures. However, ac-
cording to a number of indicators of clinical and
laboratory examinations, they can be considered
without LTBI. In accordance with the clinical mo-
dule [12] for CP it is recommended to prescribe le-
vofloxacin (Lfx) and protionamide (Pto) to contact
children from FsMDR-TBI. However, Lfx causes
many side effects: nausea, vomiting, diarrhea, hyper-
bilirubinemia, skin rashes, itching, headache, fatigue,
sleep disorders, hallucinations, inhibition, dizziness,
psychosis, leukopenia, agranulocytosis, thrombocy-
topenia, nephrotic syndrome, sometimes acute renal
failure, swelling of the face, vocal cords; arthralgia,
myalgia, visual impairment, photosensitization, etc.
Side effects of Pto can be: stomatitis, a feeling of me-
tallic taste in the mouth, nausea, vomiting, diarrhea,
impaired liver function, anorexia, neuritis, headache,
weakness, poor sleep, neurosis, depression, tachycar-
dia, arterial hypotension.

In practice, CP of MDR-TB among contact chil-
dren and adolescents has not been widely used due

22

to the high toxicity of Lfx and Pto. Always patients
refuse to take these drugs or the timing of CP is vio-
lated, which reduces its effectiveness. One of the so-
lutions to this problem is the use of additional patho-
genetic preparations to reduce the side effects of
Anti-TBDs or in case of complete failure — the search
for an alternative way to control infection (strength-
en immunity by using immunomodulatory prepara-
tions) [9].

The winter and spring months are when seasonal
colds are at their highest. People experience vitamin
D deficiency during this period.

In the cold months of the year, the frequency of
ARVI, and relapses of non-specific bronchopulmo-
nary diseases increases sharply, which weakens the
immune protection. Therefore, one of the factors in
strengthening the body’s resistance and reducing the
risk of developing TB will be the prevention of colds
among contact people.

Our research showed that in the Group 1 of chil-
dren who did not receive BI-V, the frequency of
ARVI was 55.5%, and relapses of non-specific bron-
chopulmonary diseases — 33.3%. Administration of
the immunomodulator BI-V significantly reduced
the frequency of these diseases to 27.8% and 16.7%,
respectively, p<0.05. The children’s appetite, me-
mory improved, and physical activity increased.
They became more successful in their studies.

An assessment of immune status with the exami-
nation of the cellular immune response system, pro-
and anti-inflammatory cytokines in children/ado-
lescents of the Group 2 was carried out. In infected
children/adolescents from FSMDR-TBI, deviations
in the system of cellular protection are associated
with quantitative changes (decrease/increase) of
the number of certain lymphocytic levels, a loss of
balance in the system of intercellular cooperation
between individual pools of lymphocytic cells, and
the appearance of an imbalance in the regulatory
system of pro- and anti-inflammatory cytokines.
This is confirmed by the results of researches on cell
populations: common T-lymphocytes CD3+, T-
helper lymphocytes CD3+CD4+, T-suppressor/
cytotoxic CD3+CD8+. In infected children/ado-
lescents from FSMDR-TBI, only trends to a slight
decrease in the number of CD3+ (relative to donors,
p>0.05), CD3+CD4+ (p>0.05), the increase of T-
CD3+CD8+ (p>0.05) were noted. The indicators
of which were not included the confidence interval
of the norm and did not give a clear picture of the
course of immune reactions in children with LTBI
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Table 2

Features of immune response in contact children/adolescents from FsMDR-TBI before and after
preventive Bl-V course

Researched groups
Indicators Donors (n=17) Contact children/adolescents
before prevention after prevention
(n=25) (n=22)

T- lymphocytes CD3+ (%) 69.5+2.0 63.8+3.1 73.6+3.3#
T- helper lymphocytes CD3+CD4+ (%) 39.0£1.6 34.2+2.7 38.3+2.4
T- suppressor/cytotoxic CD3+CD8+ (%) 28.5+1.4 33.5+2.3 29.1+1.8
Ratio CD3+CD4+/ CD3+CD8+ (IRl Tx/Tc) 1.30+0.08 1.02+0.10* 1.32+0.10#
TNF-o pg/ml 1.47+0.12 3.50+0.32* 2.13+0.28*#
IL-6 pg/ml 1.72+0.14 2.25+0.20* 1.84+0.16#
IL-10 pg/ml 5.14+0.26 5.23+0.42 5.30+0.29
TNF-a/IL-10 0.33+0.07 0.67+0.05* 0.40+0.08#
IL-6/IL-10 0.29+0.05 0.43%0.07 0.35+0.04

Notes: * — the difference is significantly up to the donor group, p<0.05; # — the difference is significant before the start of the preventive BI-V course, p<0.05.

are presented in Table 2. In practice, the immuno-
regulatory indexes are often used which describe the
ratio of different subpopulations of lymphocytic
cells and characterize the direction of the immune
response. The most commonly used is the immuno-
regulatory index (IRT) CD4+/CD8+. It evaluates
the imbalance between regulatory T-helpers and T-
suppressor-cytoxic lymphocytes and characterizes
the immunoregulatory phase of the immune re-
sponse of the inflammatory, allergic, or combined
types.

In infected children/adolescents from FsMDR-
TBI, the ratio of CD3+CD4+ to CD3+CD8+ cor-
responded to the index (1.02+0.10) relative to
(1.30£0.08) in healthy individuals (p<0.05). The
difference was significant and indicated a shift in
equilibrium towards suppressor-cytotoxic reactions
of the immune response of the inflammatory type.

Examination of children/adolescents after a
course of preventive measures with BI-V indicated
an increase of 1.2 times (relative to the initial values)
of total T-lymphocytes CD3+ (p<0.05), restoration
of the balance between the lymphocyte pools of
CD3+CD4+ and CD3+CD8+, the normalization of
the IRI (p<0.05).

The presence of LTBI in children/adolescents
from FSMDR-TBI was indicated by an increase in
the content of pro-inflammatory interleukins in the
blood: TNF-a (relative to donors, p<0.05),
IL-6 (p<0.05) and the cytokine index TNF-a/IL-
10 (p<0.05). The cytokine index TNF-o/IL-10 out-
lined the dominance of pro-inflammatory mediators.

In the regulatory system of the immune response, a
decrease in the content of pro-inflammatory cytokines
was noted: by 1.6 times TNF-a — from (3.50+0.32)

pg/ml to (2.13+0.28) pg/ml (p<0.05) with the norm
of (1.47£0.12) pg/ml (p<0.05); 1.2 times IL-6 — from
(2.25£0.20) pg/ml to (1.84%0.16) pg/ml (p<0.05)
with the norm of (1.72+0.14) pg/ml (p>0.05);
1.7 times cytokine index TNF-a/IL-10 — from
(0.67%0.05) pg/ml to (0.40%0.08) pg/ml (p<0.05)
with the norm of (0.33£0.07) pg/ml (p>0.05) after
completion of the preventive BI-V course.

Consequently, infected children/adolescents from
FsMDR-TBI had minor functional disorders of the
immune response mechanisms. Disorders of immu-
noregulatory reactions were revealed, due to a shift
in the immune response towards suppressor-cyto-
toxic reactions, and the presence of an imbalance in
the regulatory system of pro- and anti-inflammatory
cytokines with the activation of the production of
pro-inflammatory cytokines. The existing abnor-
malities in the regulatory system of the immune re-
sponse disappear after the completion of the au-
tumn-spring preventive BI-V course.

Assessment of the activity of the specific process,
and the effectiveness of preventive or treatment
measures of TB requires repeated specific tests, in-
cluding a tuberculin test with 2 TU PPD-L. Reduc-
ing the sensitivity of the skin to tuberculin is one of
the indicators of the success of these measures.
15 children/adolescents had LTBI and 10 people —
with hyperergic reactions who preventively took
BI-V. As a result of the autumn-spring BI-V course,
a decrease in skin sensitivity to tuberculin was ob-
served. The intensity of the Mantoux test with 2 TU
PPD-L among children with LTBI decreased up
(12.2£0.4) mm to (10.7£0.5) mm, p<0.05, among
people with hyperergic reaction — up (18.6=1.0) mm
to (14.20.7) mm, p<0.01 (Table 3).
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Table 3

Dynamics of Mantoux test results with 2 TU PPD-L before and after preventive measures in contact
children from FsMDR-TBI

Size of papule, mm

Groups before prevention after prevention
LTBI (n=15) 12.2+0.4 10.7+0.5*
Hyperergic reaction (n=10) 18.6+1.0 14.2+0.7*

Note: * — difference is significantly in relation to the parameters before the BI-V prevention, p<0.05-0.01

Table 4
TB in children/adolescents from FsMDR-TBI during 4 years observation
Years of obser- Group 1 (n=95) Group 2 (n=25)
vation abs. % abs. % P

For 4 years 21 22.1 2 8 <0.05
The first year 8 38.2 1 50 >0.05
The second year 9 42.8 1 50 >0.05
The third year 2 9.5 - - >0.05
The fourth year 2 9.5 - - >0.05

Note: * —the difference is significantly up to the parameters of the first group, p<0.05

The generalization of 4-year observations of contact
children/adolescents from FsSMDR-TBI regarding the
development of an active specific process in them was
the most important final stage of the studies.

The distribution of TB indicators during 4 years
of observations is presented in Table 4.

A four-year observation of children/adolescents
from FsMDR-TBI showed the maximum level of TB
disease in the first two years of observation. In the
first year, the active process was diagnosed in 38.2%
(8 cases) children of the Group 1 and 50.0% (1 case)
children of the Group 2. In the second year — 42.8%
(9 cases) and 50.0% (1 case), respectively. In subse-
quent years, among the contacts who did not receive
BI-V another 19.0% (4 cases) of people fell ill: 9.5%
(2 cases) of children in the third year and 9.5%
(2 cases) in the fourth year of observation.

Consequently, 22.1% (21 cases) of contacts who did
not receive the non-specific immunomodulator BI-V
(Group 1) fell ill with various forms of primary PTB, at
the same time in the Group 2 — 8.0% (2 cases), p<0.05.

Conclusions

1. In infected children/adolescents from
FsMDR-TBI insignificant functional disorders of
the cell response were revealed at the level of immu-
noregulatory processes due to the dominance of sup-
pressor-cytotoxic reactions (decrease by 1.3 times
IRI CD3+CD4+/CD3+CD8+, p<0.05, relative to
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donors), a shift in balance in the regulatory system
of pro- and anti-inflammatory cytokines towards
pro-inflammatory cytokines (increase by 2.0 times
TNF-o/IL-10, p<0.01, relative to normal). The
existing deviations in the regulatory system and the
cellular response system disappeared after the com-
pletion of the autumn-spring BI-V course.

2. The preventive administration of the immuno-
modulator BI-V to infected children/adolescents
from FsMDR-TBI reduced the frequency of ARVI
and relapses of non-specific bronchopulmonary dis-
eases by 2.0 times, the development of LTBI into an
active process by 2.6 times, improved appetite, me-
mory, academic performance, and increased physical
activity.

3. Among children from FsMDR-TBI who took a
preventive BI-V course, 8% of people fell ill with
various forms of primary PTB, among the children
who was not prescribed the BI-V — 22.1%,
p<0.05 during the 4-year of observation. The maxi-
mum level of TB occurred in the first two years of
observation in both groups.

4. The non-specific immunomodulator BI-V is an
effective drug for the prevention of MDR-TB among
contact children /adolescents from FsMDR-TBI. In
children who were treated with BI-V, LTBI was
2.8 times less likely to transform the active process
than in those infected who did not take this drug.

No conflict of interests was declared by the authors.

ISSN 2663-7553 Modern pediatrics. Ukraine 7(143)/2024



Yntamte Hac Ha canTi: http://medexpert.com.ua

REFERENCES/JIITEPATYPA

OPUTTHAABHI AOCAIAKEHHSI

1.

Barbova Al. (2016). Suchasni pidkhody do diahnostyky mul-
tyrezystentnoho tuberkulozu. Ukr. pulmonol. zhurnal. 2: 29-32.
[Bap6oBa Al. (2016). CyyacHi nigxoam oo AiarHOCTUKM MynbTH-
PE3UCTEHTHOro Ty6epPKy1bo3y. YKP. Ny/IbMOHOM. XXypHan. 2:
29-32].

Belohortseva OY. (1998). Ymmunolohycheskaia y ymmuno-
henetycheskaia kharakterystyka detei s razlychneimy formamy
tuberkuleza. Ukr. pulmonol. zhurn. 1: 62-64. [Benoropuesa OW.
(1998). UMMyHONOrMYeckas 1 UMMYHOreHeTUYecKas XxapakTe-
pUCTVKa AeTel € pas/iMyHbiMK hopMmamm Tybepkynesa. YKp.
Ny/IbMOHO/. XXYPH. 1: 62-64].

Bilohortseva Ol. (2008). Imunoprofilaktyka tuberkulozu u ditei:
problemy i perspektyvy. Ukr. pulmonol. zhurn. 3; dodatok: 29-
30. [binoropuesa Ol. (2008). ImyHonpoddinaktka Ty6epKybo-
3y y Aiteii: npo6nemn i nepcnekTnBn. YKp. nysibMOHO/. XXYPH.
3; popgatok: 29-30].

Bilohortseva Ol, Sukhanova LA, Shekhter lle ta in. (2019).
Rozspovsiudzhenist multyrezystentnoho tuberkulozu v Ukraini
v konteksti zahalnoi zakhvoriuvanosti na tuberkuloz. Ukr. pul-
monoloh. zhurn. 1; dodatok: 15-20. [binoropuesa Ol, CyxaHo-
Ba J1A, Lextep I€ Ta iH. (2019). PoscnoBclogXeHicTb MynbTyu-
PEe3nCTEHTHOro Ty6epKybo3y B YKpaiHi B KOHTEKCTI
3arasnibHOI 3aXBOPIOBAHOCTI Ha TY6EepPKYIb03. YKP. My/IbMOHO-
nor. XypH. 1; gogatok: 15-20].

Daly RM, Gagnon ZX, Lu et al. (2012). Prevalence of vitamin D
deficiency and its determinants in Australian adults aged 25
years and older: a national, population-based study. Clinical
Endocrinology (Oxf.). 77: 26-35.

Dotsenko Yal, Bilohortseva Ol. (2016). Hrupa ryzyku zakhvoriuvan-
nia na tuberkuloz u ditei z latentnoiu tuberkuloznoiu infektsiieiu.
Medychnyi forum. 7: 61-63. [JoueHko I, Binoropuesa Ol. (2016).
"pyna pusuKy 3axBoptoBaHHA Ha TyOepKy/1bOo3 Yy AiTel 3 naTeHT-
HOIO Ty6epKy/IbO3HOI0 iHtheKLieo. MeanyHuin hopym. 7: 61-63].
Fares A. (2011). Seasonality of tuberculosis. J. Global Infectious
Diseases. 3: 46-55.

Feshchenko Yul, Melnyk VM, Turchenko LV. (2016). Pohliad na
problemu borotby z tuberkulozom v Ukraini. Ukr. pulmonoloh.
zhurn. 3: 5-10. [®ewweHko tOI, MenbHunk BM, TypyeHko JIB.
(2016). Mornag Ha Npo6nemy 60poTbOM 3 TYOEPKY/NLO30OM B
YkpaiHi. YKp. ny/ibMOHO/Or. XypH. 3: 5-10].

Feshchenko YuY, Rekalova AM. (2016). Osobennosty sovre-
mennoi ymmunomodulyruiushchei terapyy. Astma ta alerhiia.
2: 6-11. [@ewweHko OU, Pekanosa AM. (2016). Oco6eHHOCTN
COBpPEMEHHOW MMyHOMOAYAUpYyloLen Tepanun. Actma Ta
anepriga. 2: 6-11].

10.

.

12.

13.

14.

15.

16.

17.

18.

MacLachlan JH, Lavender CJ, Cowie BC. (2012). Effect of Lati-
tude on Seasonality of Tuberculosis, Australia, 2002-2011.
Emerging Infectious Disease. 18: 1879-1881.

Melnyk VM, Matusevych VH, Novozhylova IO, Veselovskyi LV.
(2020). Multyrezystentnyi tuberkuloz lehen: sytuatsiia v
Ukraini. Infusion & Chemotherapy. 1: 66-67. [MenbHuk BM, Ma-
TyceBuy BI', HoBoxwunosa |0, Becenoscbkuin J1B. (2020).
MynbTUPE3NCTEHTHUI TYBEPKYIbO3 NereHb: cuTyalia B YKpa-
Hi. Infusion & Chemotherapy. 1: 66-67]. doi: 10.32902/2663-
0338-2020-1-66-67.

MOZ Ukrainy. (2023). Standarty medychnoi dopomohy «Tuber-
kuloz». Nakaz MOZ Ukrainy vid 19.01.2023 r. No. 102: 79. [MO3
Ykpainu. (2023). CtaHgapT MegnyHoi gonomoru «Ty6epky-
nbo3». Haka3z MO3 Ykpainu Big 19.01.2023 p. N° 102: 79].
Mykolyshyn LI, Piskur ZI, Didyk YY, Sikirynska OS. (2016).
Klinichni parametry vitaminu D pry tuberkulozi u ditei. Tuber-
kuloz, lehenevi khvoroby, VIL-infektsiia. 4 (27): 25-31.
[Mukonunwwn I, Mickyp 3I, Qiauk WA, CikipuHcbka OC.
(2016). KniHiuHi napameTpu BiTamiHy D npu Ty6epkynbosiy
piteli. Ty6epkynbos, nereHeBi xsopoobu, BlJI-iHdekuis.
4 (27): 25-31].

Parrinello C, Crossa A, Harris TG. (2012). Seasonality of tuber-
culosis in New York City, 1990-2007. International J. of Tuber-
culosis and Lungs diseases. 16: 32-37.

Petrenko VI ta in. (2017). Profilaktyka tuberkulozu. Navch. po-
sib. Kyiv: TOV «Kyiv. TOV «Ridzhi»: 88. [[eTpeHko Bl Ta iH.
(2017). Mpodinaktnka Ty6epkynbo3y. Haey. noci6. Kuis: TOB
«Kuis. TOB «Pigxi»: 88].

Rekalova OM, Belohortseva Ol, Koval NH. (2017). Imunolohich-
ni metody diahnostyky tuberkulozu. Tuberkuloz, lehenevi kh-
voroby, VIL-infektsiia. 1 (28): 75-83. [PekanoBa OM,
Benoropuesa Ol, Kosanb HI. (2017). ImyHonoriyri metoan
AiarHoCTnkun Ty6epkynbo3y. Ty6epKynbo3, TereHeBi XBopoou,
BlJ1-iHchekuis. 1(28): 75-83].

Sakhelashvili MI, Kostyk OP, Platonova IL ta in. (2017). Aktu-
alni problemy multyrezystentnoho tuberkulozu ta tuberku-
lozu z rozshyrenoiu rezystentnistiu u Lvivskii oblasti. Ukr.
pulmonoloh. zhurnal. 2: 119-120. [Caxenawsini MI, Koctuk OI1,
MnaTtoHoBa /1 Ta iH. (2017). AKTyanbHi npo6nemu mynbtupe-
3UCTEHTHOrO Ty6EepKyNbo3y Ta Ty6epKyNbo3y 3 PO3LUNMPEHOIO
PE3UCTEHTHICTIO Y JIbBIBCbKIiA 061aCTi. YKP. Ny/IbMOHOOT.
XypHan. 2: 119-120].

Wingdfield T, Schumacher SG, Sandhu G et al. (2014). The Sea-
sonality of Tuberculosis, Sunlight, Vitamin D, and Household
Crowding. J. of Infectious Disease. 210: 774-783.

Bingomocri npo aBropis:
Caxenawsini MaHaHa IBaHiBHa - A.meq.H., npod. kad. dp1usiatpii i nynbmoHonorii IHMY im. [1. fanuubkoro. Agpeca: M. JbsiB, Byn. Mekapcbka, 69; Ten.: +38 (032) 236-89-42.
https://orcid.org/0000-0002-2503-5440.
Mickyp 3opsiHa IBaHiBHA — k.Mef.H., fou. kad. dTusiaTpii i nynsmoronorii IHMY im. [l. fanvubkoro. Agpeca: M. J1bsiB, By. MNekapcbka, 69; Ten.: +38 (032) 236-89-42.
https://orcid.org/0000-0001-9920-2291.
Caxenawgini-Binb Onbra IBaHiBHa — a.¢inoc., acucteHT kad. prusiarpii Ta nynbmoronorii IHMY im. . fanuubkoro. Agpeca: M. Jibeis-Cuxis, Byn. 3enexa, 477;
Ten.: +38 (032) 236-89-42. https://orcid.org/0000-0002-9817-5989.
Crapivek NanuHa BonogumupiBHa - k.Mef,.H, ronosa MikpaioHHOI crneuianidoBaHoi pTusionynsmoHonoriyHoi MCEK N22. Apnpeca: M. J1bBiB, Byn. 3eneHa, 477;
Ten.: +38 (032) 236-89-42. https://orcid.org/009-008-5226-897X.
LLisaeHko Hina MnaeniBHa — nikap-ptusiatp mixxpalioHHOI cneuianidoBaHoi ptusionynsmoHonorivHoi MCEK N21. Anpeca: M. J1bBiB, Byn. 3eneHa, 477.

Tumuak Enna BanepiiBHa - ronosa mixxpaioHHoi cneuianisoBaHoi ptusionynsmononoriyHoi MCEK N21. Agpeca: M. J1bBiB, Byn. 3eneHa.

Kawkapamosa Ceitnasna MukonaisHa - nikap-drusiatp MixpaioHHoi crieuianizoaHoi ¢pusionynsmononoriyHoi MCEK N21. Agpeca: m. J1bBiB, Bynl. 3eneHa, 477.
Crapoeuy Oner IropoBuy — nikap-dTursiatp MixparoHHOI cneuianisosaHoi ¢pTusionynsmoHonoriyHoi MCEK N21. Agpeca: M. JbBis, Byn. 3eneHa, 477; Ten.: +38 096-0901280.
CraTTs Hagiviwna no pepakuii 16.07.2024 p., npuiiHata go apyky 12.11.2024 p.

ISSN 2663-7553 Cyuacua nexiatpis. Yxpaina 7(143)/2024

25



