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Aim. To substantiate the expediency of the immunocorrective therapy use in combined treatment by studying the effectiveness of
the immunomodulator azoximer bromide aimed at correcting the immunological changes in children with new tuberculosis (TB) cases.

Materials and methods. The study on the effectiveness of immunocorrective therapy in the complex treatment of children with new TB
cases was conducted at the beginning of antimycobacterial therapy (AMBT) and at the end of the maintenance phase (MF) of AMBT. For
this purpose, 51 children with new TB cases and immunologic changes were included in the study and divided into 2 groups: 26 children
received immunomodulator azoximer bromide in the combined therapy on the background of AMBT (main group) and 25 children were
assigned to receive only AMBT (control group). The groups were identical in age, sex, prescribed AMBT regimens, and severity of the specific
process. The children from the main group along with the standard AMBT additionally used azoximer bromide (immunomodulator) to
correct immunological changes: for children under 10 years of age — 6 mg twice a day, for children over 10 years — 12 mg twice a day;
the treatment course — 14 days. The study results were processed on a personal computer using the statistical package of the licensed
program Statistica, version 13 (Copyright 1984-2018 TIBCO Software Inc. All rights reserved, License No. JPZ8041382130ARCN10-J).

Results. Given the results obtained, the use of immunomodulator azoximer bromide in the complex treatment for children with new TB
cases, alongside normalization of all cytokine profile indicators and the balance in the regulatory system of pro- and anti-inflammatory
cytokines, helped to achieve by the end of treatment: a shorter average time to culture conversion by 0.9 (1.5 (1.0; 2.0) months against 2.4
(2.0; 3.0) months; P < 0.01), positive radiological dynamics of 77 % (x? = 5.79; P < 0.01), reduced time of destruction healing by 2.1 (1.7
(1.0; 2.0) months against 3.8 (3.0; 4.0) months, P < 0.02), shorter average time of the basic AMBT course by 1.5 (6.2 (5.6; 6.8) months
against 7.7 (6.0; 9.3) months; P < 0.01). Combined treatment tolerability was satisfactory in all 100 % of cases.

Conclusions. Immunomodulator azoximer bromide as a part of the combined therapy for children with new TB cases can not only
restore the body immune reactivity, but also reduce the specific process activity on the background of AMBT, shorten the average time
to culture conversion by 0.9 months and destruction healing by 2.1 months, reduce the average duration of the main AMBT course by
1.5 months. In addition, this approach to therapy helps to conduct standard AMBT without changing the treatment regimen.

AouiAbHiCTb 3aCcTOCYBaHHA iIMYHOKOPUIyBaAbHOI Tepanii
B KOMNAEKCHOMY AiKyBaHHi AiTe i3 HOBUMU BUNaAKaMU 3aXBOPHOBaHHA Ha TY6EepKyAbO3

0. B. MupoHuyk, O. M. PasHaTtoBCbka

MeTa po60oTy — 06r'pyHTYBaTI AOLINBHICTb 3aCTOCYBAHHS IMYHOKOPUTyBarbHOI Tepanii B KOMMEKCHOMY MiKyBaHHi LLIMSIXOM BUBYEHHS
eheKTUBHOCTI iIMyHOMOZYSiTOpa a3okcumepy Bpomiay, CNpsSIMOBAHOTO Ha KOPEKLtO iMYHOMOTYHIX 3MiH Y AiTel i3 HOBUMM BUNaaKamm
3axBOpIOBaHHS Ha Ty6epkynso3 (TB).

Marepianu Ta MmeToau. BreyeHHs eCheKTUBHOCTI 3aCTOCYBaHHS iIMyHOKOPUryBasnbHOI Tepanii B KOMAIIEKCHOMY NikyBaHHi AiTel i3
HOBMMW BMNaZKaMu 3axXBOPIOBaHHA Ha Tb 3ailicHuny Ha novatky aHTumikobakTepianbHoi Tepanii (AMBT) Ta nicns 3aBepLUeHHst
nigTpumyBansHoi daau (Md) AMBT. [ins UbOro y AOCMIMKEHHS 3any4nnu 51 ouTuHy 3 HOBUMMW BUNaaKamu 3aXBOPoBaHHS Ha Tb
3 iMyHOMOriYHMMI 3MiHaMK. MavieHTiB noginumm Ha 2 rpynu: 26 XBopuX, ki B KOMMEKCHOMY nikyaHHi Ha Tni AMBT otpumyBanu
iMyHOomMOZynsTop asokcumepy 6pomia (ocHoBHa rpyna), Ta 25 aiten, ski onepxysanm Tinbku AMBT (koHTponbHa rpyna). Mpynm 3i-
CTaBHi 3a BIKOM, CTaTTIO MaLi€eHTiB, 3a NpuaHadeHumu pexumam AMBT i TsikkicTio cneumdivHoro npouecy. B aitei ocHoBHOI rpynu
Ha Tni ctaHgapTHoi AMBT ans KopekLii iMyHONoriYHMX 3MiH OAATKOBO 3aCTOCOBYBany a3okcumepy 6pomig (imyHomogynstop): y
XBOpyx BikoM A0 10 pokiB — BHYTPILLHLO N0 6 Mr ABiYi Ha fo6y, noHag 10 pokiB — no 12 Mmr Agivi Ha Aoby; Kypc nikyBaHHs — 14 gi6.
Pesynkratn gocnimhxkeHHs onpaLtoBany, 3acTocyBaBLLUM CTaTUCTUYHMIA MaKeT NiLeHsiiHoi nporpamu Statistica, sepcist 13 (Copyright
1984-2018 TIBCO Software Inc. All rights reserved. Niuenais Ne JPZ8041382130ARCN10-J).

Pesynbratu. Bussunu, Wo B AiTel i3 HOBUMM BUNaaKamu 3axXBOptoBaHHs Ha Tb 3acTocyBaHHs iIMyHOMOZYNSTopa a3okcumepy
Bpomigy B KOMNIEKCHOMY NikyBaHHi Ha Trni HopmaniaaLii BCiX NoKasHWKIB LIMTOKIHOBOrO Npodhinio Ta 4OCArHeHHs BanaHcy B pe-
TYNATOPHIl CUCTEMI MPO- 4O NMPOTM3anarbHKUX LMTOKIHIB CNIPUSIE CKOPOYEHHIO CEpeaHiX TEPMIHIB NPUNMHEHHS GaKkTepieBUaINEHHS
Ha 0,9 micausd (1,5 (1,0; 2,0) micaus npotu 2,4 (2,0; 3,0) micaus; p < 0,01), LOCATHEHHIO NO3NTUBHOI PEHTTEHONOMYHOT AUHAMIKV
y 77 % Bunagkis (x2= 5,79; p < 0,01), ckopoueHHI0 TepMiHIB 3aroeHHs AecTpykuil Ha 2,1 micsius (1,7 (1,0; 2,0) micsius npotu 3,8
(3,0; 4,0) micaus; p < 0,02) Ta cepepHix TepminiB ocHoBHoro kKypcy AMBT Ha 1,5 micaug (6,2 (5,6; 6,8) micsaus npotn 7,7 (6,0; 9,3)
micaus; p < 0,01). MNepeHOCHICTb KOMNMEKCHOTO NiKyBaHHS Y BCiX BUNaaKkax 3adoBinbHa.

BucHoBku. [logasaHHs imyHoMogynstopa asokcumepy 6pomigy B KOMMMEKCHyY Tepanito AiTel i3 HOBUMM BUNaZKkaMy 3aXBOPHOBaHHS!
Ha Tb aae 3mory He nuLue BIGHOBUTM IMYHOSOTYHY PEaKTUBHICTb OPraHiamy, ane il 3MEHLUNTW aKTUBHICTb CieLMdiYHoro npoLecy
Ha ni AMBT, ckopoTMTU cepeaHi TepMiHM NpunHeHHs bakTepiesuaineHHs Ha 0,9 MicsLs Ta TepMiHW 3aroeHHs 4eCTPYKLiN Ha 2,1
MicsiLA, CKOPOTUTM cepeaHi TepMiHn ocHoBHOTO kKypcy AMBT Ha 1,5 micaus. Takuii nigxig [0 NikyBaHHS Aae 3Mory npuaHadati
craHaapTHy AMBT 6e3 aMiHn pexumy.
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International standards and recommendations [5-7,9,10],
national standards and treatment protocols [13,14] for
children with tuberculosis (TB) are based on the use of
only antimycobacterial therapy (AMBT) and do not provide
immunocorrective therapy forimmunological abnormalities.
AMBT does not stimulate the body defenses and can not
provide complete recovery in all cases. In most patients,
the basic indicators of immunity normalizes in process of
effective treatment, but some patients develop a secondary
immunodeficiency state [11,12,15], which gives of the feasi-
bility of the following studies aiming to use immunocorrective
therapy in children with new TB cases.

The drug azoximer bromide is an immunomodulator
[4]. ltincreases the ability of phagocytes to absorb and kill
microbial bodies without affecting the normal performance
of the immune system by activating the monocyte-mac-
rophage system.

Aim

To substantiate the expediency of the use of immunocor-
rective therapy in combined treatment by studying the ef-
fectiveness of immunomodulator azoximer bromide aimed

at correcting the immunological changes of children with
new TB cases.

Materials and methods

The study on the effectiveness of immunocorrective therapy
in the complex treatment of children with new TB cases
was conducted at the beginning of AMBT and at the end of
the maintenance phase (MF) of AMBT.

The study on the effectiveness of immunocorrective
therapy in the complex treatment of children with new TB
cases was conducted at the beginning of AMBT and at
the end of the AMBT MF. For this purpose, 51 children with
new TB cases and immunologic changes were included in
the study and divided into 2 groups: 26 children received
immunomodulator azoximer bromide in the combined
therapy on the background of AMBT (main group) and
25 children were assigned to receive only AMBT (control
group). The groups were identical in age, sex, prescribed
AMBT regimens, and the specific process severity. All child-
ren with new TB cases included in the study were treated
in the Children’s Department of the Municipal Non-Profit
Enterprise “Zaporizhzhia Regional Clinical and Diagnostic
Center of Phthisiatry and Pulmonology” of Zaporizhzhia
Regional Council.

The children from the main group on the background of
standard AMBT additionally used azoximer bromide (immu-
nomodulator) to correctimmunological changes: for children
under 10 years of age — 6 mg twice a day, for children over
10 years — 12 mg twice a day; treatment course — 14 days.

The effectiveness of immunomodulator azoximer bro-
mide in the combined treatment of children with new TB
cases was evaluated according to the following indicators:

— smear/culture conversion;

—resorption of focal and infiltrative changes in the lungs
according to chest X-ray examination;

— destruction in the lungs (recovery, regression, pro-
gression, without changes) according to chest X-ray and
the average time of destruction healing;
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— satisfactory AMBT tolerability;

— disappearance of clinical symptoms;

— normalization of cytokine profile.

The study results were processed on a personal
computer using the statistical package of the licensed
program Statistica, version 13 (Copyright 1984-2018
TIBCO Software Inc. All rights reserved, License No.
JPZ8041382130ARCN10-J). The significance of differences
between the compared values was determined by Student’s
t-test. Normality of quantitative characteristics distribution was
analyzed using the Shapiro-Wilk test[3]. Descriptive statistics
of non-normally distributed parameters were presented as
medians and interquartile ranges, Me (Q25; Q75) [8]. The
significance of differences between the compared values
was determined by the Mann—-Whitney test [1,2]. All the tests
were two-tailed. The difference was considered statistically
significant at a level of P (P-value) <0.05.

Results

We have found that the use of the immunomodulator azo-
ximer bromide in combined therapy in children with new TB
cases after AMBT MF helped to normalize all indicators of
the cytokine profile and the balance in the regulatory system
of anti-inflammatory cytokines [4].

The frequency of culture positivity was not significantly
different between children of both groups at the beginning
of AMBT. Namely, positive cultures were diagnosed in 11
(42.3 %) children of the main group and 11 (44.0 %) — of
the control group. In the course of treatment, the average
time of culture conversion was significantly shortened
by 0.9 (1.5 (1.0; 2.0) months in children of the main
group against 2.4 (2.0; 3.0) months in the control group
(P <0.01). And that was despite the fact that multidrug-re-
sistant strains of Mycobacterium tuberculosis (MBT) were
detected in both groups with almost equal frequency
during the treatment, and the diagnosis of a new case
of drug-resistant tuberculosis (DR-TB) was re-registered
into multidrug-resistant TB (MDR-TB)/(Rif-TB): 4 (15.4 %)
children in the main group and 4 (16.0 %) children in
the control group.

There was not a significant difference in the frequency
of clinical forms between both groups of children with new
TB cases (Fig. 1): infiltrative form was diagnosed in 9
(34.6 %) children of the main group and in 11 (44.0 %) — of
the control group, disseminated form —in 6 (23.1 %) and 7
(28.0 %), respectively, primary tuberculosis complex (PTC)
—in6(23.1 %) and 7 (28.0 %), respectively. In addition, in 5
(19.2 %) children of the main group, infiltrative tuberculosis
of intrathoracic lymph nodes (TITLN) was determined.

Radiologically, at the end of AMBT MF (Fig. 2), the fre-
quency of positive dynamics was 1.8 times significantly
higher in the main group compared with the control one:
20 (77 %) children against 11 (44 %) (x2 = 5.79; P < 0.01).
Stable radiological dynamics was diagnosed in only 3
(11.5 %) children of the main group. The lack of radiological
dynamics was in 3 (11.5 %) children of the main group and
in 8 (32 %) — of the control group. Negative and weakly
positive radiological dynamics was seen only in the control
group: in 3 (12 %) and 3 (12 %), respectively.

The frequency of destructive process at the beginning
of treatment in both groups did not differ significantly and
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was registered in 6 children (23.1 %) of the main group
and 5 (20.0 %) children — of the control group. However,
in the main group, the destruction healing was significantly
2.1 months shorter than in the control group: 1.7 (1.0; 2.0)
months against 3.8 (3.0; 4.0) months (P < 0.02).

The tolerability of combined treatment with immuno-
modulator azoximer bromide in all 26 (100 %) children
was satisfactory. Children, who received only AMBT, re-
ported isolated cases of side effects, such as nausea and
weakness, which did not require AMBT withdrawal being
eliminated within 2 weeks.

Fibrobronchoscopy (FBS) revealed changes in the tra-
cheobronchial tree in 13 (50 %) children of the main group
and in 8 (32 %) — of the control group. Bronchial tuberculosis
was diagnosed in 11 (42.3 %) children (among 7 (26.9 %)
of them, infiltrative form was diagnosed, infiltrative-fistulous
—in2 (7.7 %) and fistulous —in 2 (7.7 %)), and 2 (7.7 %)
children had diffuse endobronchitis. In the control group,
bronchial tuberculosis was detected in 6 (24 %) children,
of whom 5 (20 %) — infiltrative and 1 (4 %) — infiltrative-fis-
tulous. Diffuse endobronchitis in the control group was
diagnosed in 2 children (8 %). In the course of treatment,
fibrobronchoscopic changes healed in both groups.

At the beginning of treatment, the general condition
was considered as satisfactory in 20 (76.9 %) children

B Without dynamics

Control group

Fig. 2. Radiological dynamics in
children with new TB cases on

the background of immunocorrection
in combined treatment at the end of
AMBT MF, %.

*: significant difference between
the groups (P < 0.05).

44.0
32.0
12.0
1.5 11.5 12.0

Control group

ONegative dynamics

of the main group and in 23 (92.0 %) — of the control; as
moderate — in 5 (19.2 %) and 2 (8.0 %), respectively, as
severe—onlyin 1(3.9 %) child of the main group. 13 children
(50.0 %) of the main group and 7 (28.0 %) of the control
one had complaints. 10 children (38.5 %) of the main group
and 3 (12.0 %) of the control group complained of cough,
6 (23.1 %) and 3 (12.0 %) — of weakness, respectively.
Intoxication syndrome was diagnosed in 6 children (23.1 %)
of the main group and in 2 (8.0 %) — of the control one. In
the treatment course, the time of clinical symptom disap-
pearance did not differ significantly between the groups and
averaged 1.5 months.

The average time of the AMBT main course was signi-
ficantly 1.5 months shorter in the main group children: 6.2
(5.6; 6.8) months against 7.7 (6.0; 9.3) months in the control
group (P < 0.01). And that was despite the fact that new
DR-TB cases, which were included in the study, were
re-registered into category 4 in the process of treatment:
7 (26.9 %) cases in the main group and 8 (32.0 %) cases
in the control group.

Discussion

Given the results obtained, the use of immunomodulator
azoximer bromide in the complex treatment for children

Zaporozhye medical journal. Volume 24. No. 5, September — October 2022



with new TB cases, alongside normalization of all cytokine
profile indicators and the balance in the regulatory system of
pro- and anti-inflammatory cytokines [4], helped to achieve
by the end of treatment: a shorter average time to culture
conversion by 0.9 (1.5 (1.0; 2.0) months against 2.4 (2.0;
3.0) months; P < 0.01), positive radiological dynamics of
77 % (x? = 5.79; P < 0.01), reduced time of destruction
healing by 2.1 (1.7 (1.0; 2.0) months against 3.8 (3.0; 4.0)
months, P < 0.02), shorter average time of the basic AMBT
course by 1.5 (6.2 (5.6; 6.8) months against 7.7 (6.0; 9.3)
months; P < 0.01). Combined treatment tolerability was
satisfactory in all 100 % of cases. Combined treatment
tolerability was satisfactory in all 100 % of cases.

Since we have not found researches in the available
literature focused on the effect of immunomodulator azo-
ximer bromide on the effectiveness of combined therapy
in TB children, we could not compare the data obtained
with findings reported by other scientists, that makes this
work unique.

The data obtained on the high effectiveness of immu-
nomodulator azoximer bromide in the combined treatment
of TB patients, however, have confirmed the literature data
on the need to use immunomodulators for this category of
patients [11,15].

Conclusions

Immunomodulator azoximer bromide as a part of
the combined therapy for children with new TB cases
can not only restore the body immune reactivity, but also
reduce the specific process activity on the background
of AMBT, shorten the average time to culture conversion
by 0.9 months and destruction healing by 2.1 months,
reduce the average duration of the main AMBT course by
1.5 months. In addition, this approach to therapy helps to
conduct standard AMBT without changing the treatment
regimen.

Prospects for further research. To study immunolo-
gical changes in children with new MDR-TB cases.
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