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Introduction. Against the backdrop of multiple and widespread drug resistance of Mycobacterium tuberculosis (MDR-TB), there has been
a significant decline in the effectiveness of treatment of tuberculosis (TB) patients in Ukraine and globally. Therefore, in recent years, new
antimycobacterial drugs, such as bedaquiline (Bdq), delamanid (DIm) and pretomanid, have been introduced to improve treatment efficacy
in adults, children and adolescents.

Purpose. To study the effectiveness of complex treatment with bedaquiline (Bdq) and delamanid (DIm) in children under 18 years old with
multiple and extensively drug-resistant pulmonary TB (MDR/XDR-TB).

Materials and methods. To study the clinical efficacy of chemotherapy with Bdg and DIm, a retrospective cohort analysis of medical
records was conducted. The main group consisted of 40 children with MDR/XDR-TB who received comprehensive antimycobacterial therapy
with Bdg and DIm; and the control group consisted of 27 patients who received treatment without Bdg and DIm.

Results. It was found that during the first three months of treatment, there was a decrease in bacilliin all patients treated with Bdg and DIm and
in the group of patients without these new drugs (control), but in the control group, the decrease was significantly slower, p<0.05. According
to the immune system parameters, after the intensive phase was completed, the activity of a specific process was 1.7 times more frequent
in patients of the control group than in the main group.

After completion of the course of treatment, all patients in the main group showed resorption of infiltration, compaction of foci, and formation
of fibrosis in the lungs according to the results of X-ray tomographic examination. However, in 14.8% of patients in the control group, treatment
failure was noted with the resumption of bacterial release and destruction in the lung tissue, and in the main group, all patients had healing of
the decay cavities. In the majority (77.5%) of patients in the main group, treatment resulted in the formation of small residual changes, but large
residual changes were 2.3 times more common in the control group in the form of multiple dense foci, fibrosis and residual decay cavities.
Conclusions. Studies have shown the high efficacy of complex treatment with Bdg and DIm in children and adolescents. In particular, in MDR/
XDR-TB patients treated with Bdg and DIm, treatment results were 2 times more likely to be considered «cured» than in the control group, and
1.5times less likely to be considered «complete». The treatment success rate in the main group was 100.0%, and in the control group — 85.2%.
The research was carried out in accordance with the principles of the Helsinki Declaration. The study protocol was approved by the Local Ethics
Committee of the participating institution. The informed consent of the patient was obtained for conducting the studies.

No conflict of interests was declared by the authors.
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OuiHka edpekTUBHOCTI NnikyBaHHS OenakBiniHOM i AenamaHipom pitei Ta nigniTkis, XBOPMX
Ha MHOXUWUHHUMU NIKAPCbKO-CTIMKUU 'ry6epKynboa JiereHb

M.I. Caxenawsini, I.J1. [TnatoHoBa, O.l. Caxenawsini—binb, 3.1. lMickyp

J1bBIBCbKMI HALJOHAIbHUIN MEOMYHNIA YHIBEPCUTET iMeHi JaHnna fanuubkoro, YkpaiHa

BeTyn. Ha i MHOXMHHOI i LUMPOKOI NikapChKoi CTINKOCTI MikobakTepit Ty6epkynbody (MBT) cnocTepiraeTbCs CyTTEBE 3HUKEHHS pedybra-
TUBHOCTI NliKyBaHHSA XBOPVX Ha Ty6epkynb03 (Th) B YkpaiHi i y CBITi. TOMy OCTaHHIMM pokamu AN NiABULLEHHS ePEeKTUBHOCTI NiKyBaHHS BNPO-
BaXYIOTbCS HOBI aHTMMiKOOakTepiansHi npenapary, Taki sk 6enaksiniH (Bdqg), aenamaHin, (DIm) i npetomMaHia, gk y A0pOoCnvx, Tak i B Aitel
Ta NigniTkis.

MeTa — B1BYMTI ePEKTNBHICTb KOMMIEKCHOIO NiKyBaHHs i3 3aCTOCyBaHHAM Oeaaksininy (Bdq) i aenamanigy (DIm) y aitert Bikom Ao 18 pokis,
XBOPUX HA MHOXVHHWI | LUMPOKNIA NiIKapCbKO-CTivikmiA TB nerexs (MJ1C/LLUNC-T6).

Marepianu Ta meToan. 3 METOI0 BMBYEHHSA KNIHIYHOI ePekTMBHOCTI ximioTepanii 3 Bdg i DIm nposefeHoO peTpoCnekTUBHWIA KOrOpTHA
aHania oaHnx MeanyHoi AokymeHTauji. OCHoBHY rpyny ctaHoBunn 40 aiteit, akixgopinu Ha MJ1C/LLUNC-TB | oTpyMyBanu KOMAAEKCHY aHTUMIKO-
BakTepianbHy Tepanito 3 Bdqg i DIm; a KoHTponbHy — 27 XxBOpYIX, SKi OTprMyBau nikysaHHs 6e3 Bdq i Dim.

Pesynbratu. BCTaHOBNEHO, WO NPOTArOM NEPLUMX TPbOX MICALIB iKyBaHHA BiOMIYANOCA 3HEOAUMNEHHS B YCIX XBOPMX, WO OTPUMYBaI
BdqiDIm, i B rpyni xsopyix 6€3 Lyx HOBVX Npenaparis (KOHTPObHA), NPOTe B KOHTPOSbHIV rpyni 3HebaumnenHs Bigbysanocs BiporiaHO NOBIfb-
Hiwe, p<0,05. 3a oaHNMK NOKA3HWKIB iIMYHHOI CUCTEMU, NICNA 3aBEPLLEHHS IHTEHCKBHOI hasu B 1,7 pada vyacTile y XBOPUX KOHTPOMBHOI Fpynin,
HiXX B OCHOBHIl1, 36epiranack akTBHICTb CneumdivHOro NPoLECY.

[Micns 3aBepLlIEHH:A KypCy NiKyBaHHS B YCIX XBOPVX OCHOBHOI MpyMNV 3a pesynsrartamin PEHTTEHO-TOMOrPadivHOro 06CTEXEHHS CNOCTERIranocs
PO3CMOKTYBaHHS IHDINETPALLT, YLLINBHEHHSA BOTHMLL, GOpMYBaHHA Gibpoay B nerexsx. MNpote 8 14,8% nauieHTiB KOHTPOILHOI rpynu BigMiYana-
CS1 HEYCNILIHICTb NiKyBaHHA 3 BIAHOBNEHHAM OaKTePIOBUOINEHHS | AECTPYKLi B NEreHEBI TKaHVHI, @ B OCHOBHIN — BiAOYNOCA 3arOEHHA MOPOX-
HVIH po3naay B YCix 00CTexeHwx. Y 6inbliocTi (77,5%) nauieHTiB OCHOBHOI rpynit NlikyBaHHSA 3aBepLUMNOCS GOPMYBaHHAM Mannx 3anmLLKOBIX
3MiH, NPOTE BEMVKI 3aMLLKOBI 3MiHM B 2,3 pasda 4acTille CnocTepiranvca B KOHTPOMbHIN Fpyni'y BUMIAAI MHOXVHHNX LWiNbHKX BOTHULL, (Gi6po3y
i 3aINLLKOBYX MOPOXHNH PO3Maay.

BUCHOBKM. [10CNiAXEHHS 3aCBIAYMIM BUCOKY eDEKTUBHICTL KOMMIEKCHOMO NiKyBaHHS i3 3acTocyBaHHaM Bdg i DIm y gitert i nianitkis. 3okpe-
Ma, y xgopux Ha MJTC/LLUNC-TE, aki oTprMyBanu kKoMnnekcHy Tepaniio 3 Bdq i DIm, peaynbsratu fikyBaHHsA y 2 pasn yacTille posLiHioBanmncs
AK «BUNIKOBAHO», HIX Y KOHTPOMBHIM rpyni, i B 1,5 pasa pialwe — sk «3aBepLieHO». YCMiWHICTb ikyBaHHA B OCHOBHIN rpyni ctaHosmna 100,0%,
a B KOHTPONbHI — 85,2%.

JlOCniAXeHHs BMKOHAHO BIANOBIAHO 00 NPUHLMNIB [eNbCIHCHKOT Aeknapadii. [poTokon A0CNIoXEHHS yXBaneHO JTOKanbHNM eTNYHUM KOMITe-
TOM 3a3Ha4eHoi B poboTi ycTaHOBW. Ha npoBeAeHHsa A0CNiAXeHb OTPMMaHO iHDOPMOBaHyY 3roay 6aTbkis, AiTei.

ABTOPW 3as9BNAIOTb MPO BiACYTHICTE KOHMNIKTY IHTEPECIB.

Kniouogi cnoBa: fjtu, Ty6epkyb03, MHOXMHHA ikapcbka CTiNKICTb, LWMPOKa fikapcbKa CTIKICTb, NikyBaHHA, 6eAakBiniH, AenamaHif,
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uberculosis (TB) remains one of the most

I urgent problems of health care and one

of theleading causes of death in the world.

TB is a disease which has no borders and no social

and age restrictions. Recently, in Ukraine there has

been an increased rate of the latent tuberculous

infection (LTBI) of the population, which increases

according to the age. LTBI among children aged

7-8 years is 8.5%, at the age of 13—14 years —

up to 20-25%, and this indicator significantly

increases in the contact children and adolescents
from focies of tuberculous infection [24].

Ukraine is one out of ten countries with the
highest burden of multidrug-resistant pulmonary
and extrapulmonary tuberculosis (MDR-TB)
[15,16,19]. On the background of positive dynamics
of the reduction of mortality and incidence of new
cases of TB the situation with MDR-TB has been
ambiguous in recent years. In Ukraine scientific
works carried out by V.M. Melnyk et al. [ 16] proved
that a negative trend is an increase of frequency
of MDR-TB from 27.3% in 2016 to 29.0% in 2018,
the increase in the number of confirmed cases of
extensive drug-resistant TB (XDR-TB) up 8.9%.

In recent years in Ukraine and in the
world it is observed the increase in the incidence
of resistant forms of pulmonary TB among
the adult population. The proportion of
MDR, XDR and resistance to rifampicin (Rif-
TB) of Mycobacterium tuberculosis (MBT)
among children under 18 years old with firstly
detected tuberculosis (FDTB) has significantly
increased too [2,4—6,11,12,14].

There is a significant decrease in the
effectiveness of the treatment among the patients
in Ukraine and in the world on the background of
MDR-TB and XDR-TB [10,15]. The insuflicient
effectiveness of chemotherapy regimens (CTRs),
which were based on traditional antimycobacterial
drugs (AMDs) second-line, and the accumulation
of the evidence base regarding new AMDs became
a factor in improving existing treatment and
forming regimens with the use of new AMDs,
such as bedaquiline (Bdq), delamanid (DIm) and
pretomanid (Pa) both among adults, children and
adolescents [1,3,7,10,14,15,17,18,20—24].

In the medical literature, a little number
of studies is devoted to the issue of the effectiveness
ofthetreatment of Bdgand DImamong children and
adolescents [8,9,13]. In this regard, it is important
to determine the effectiveness and tolerability
of new AMDs in children and adolescents with
MDR/XDR-TB.

18

The purpose of the work — to study the
effectiveness of complex treatment with Bdq and
DIm in children under 18 years old with multiple
and extensively drug-resistant pulmonary TB
(MDR/XDR-TB).

Materials and methods of the research

A retrospective cohort analysis of medical
files in order to study the clinical effectiveness
of chemotherapy (CT) with Bdq and DIm was
conducted. The main group was formed of
40 patients who had MDR/XDR-TB and received
complex antimycobacterial therapy (AMBT)
with Bdq and DIm. Children from 0 to 14 years
old constituted 25 (62.5%), and 15 (37.5%) were
teenagers from 15 to 17 years old. There were
18 (47.5%) boys, 22 (52.5%) girls. The control
group consisted of 27 patients who received
complex AMBT without Bdq and DIm: there
were 17 (62.9%) children and 10 (37.1%) teenagers.

Patients of the main group received [bedaquiline
(Bdq) + delamanid (DIm) + linezolid (Lzd) +
clofazimine (Cfz) + cycloserine (Cs)]| for 6 months
and + 12—14 months of [Bdq+DIm+Lzd+Cfz].
Depending on the drug sensitivity test (DST) of
a patient or the source of the TB infection, the main
group was given other AMBPs if necessary. If one
or two drugs were used from group A in AMBT,
then two AMBDs from group B were added.
If it was impossible to make an effective AMB
regime from four AMBDs of groups A and B, then
AMBD:s from group C were prescribed: ethambutol
(E), Dlm, pyrazinamide (Z), imipenem/cilastine,
meropenem, amikacin, ethionamide, para-
aminosalicylic acid. The individualized treatment
regimen was long-term — up to 18-20 months.
The total duration of CT was reduced to
15—17 months after cultural conversion of sputum.

The control group received CTR without
Bdq and DIm. They were given [pyrazinamide
(Z) + kanamycin (Km) or (capriomycin (Cm)
+ levofloxacin (Lef) or moxifloxacin (Mfx) +
prothionamide (Pt) + cycloserine (Cs)] for
8 months and + 12 months of [Z Lef/Mfx Pt Cs].
The dose of AMBDs was calculated according to
the patient’s body weight. In accordance with the
calendar monitoring of treatment of TB patients,
the monitoring of treatment effectiveness was
carried out [11].

The evaluation of the effectiveness of AMBT
was carried out according to the following objective
criteria: disappearance of clinical symptoms,
frequency and time of the cessation of bacterial
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Distribution of tuberculosis patients according to clinical forms, the presence able 1
of destruction in the lungs and treatment regimes, abs. (%)
Control group Main group
Clinical form of tuberculosis (n=27) (n=40)
All Destruction All Destruction

Infiltrative tuberculosis 9(33.4) 6 (66.7) 15 (37.5) 10 (66.7)

Disseminated tuberculosis 8(29.6) 6(75.0) 13 (32.5) 10 (76.9)

Primary tuberculous complex 5(18.5) 3(60.0) 9(22.5) 5(55.5)

Tuberculosis intrathoracic lymphatic nodes 5(18.5) 1(20.0) 3(7.5) 1(33.3)

Al 27 (100.0) 16 (59.3) 40 (100.0) 26 (65.0)
Table 2

The frequency and time of cessation of bacterial excretion, resolution of focal and infiltrative changes
in the examined groups, depending on treatment regimens

. Groups

Parametr (nIg:teh) Control (n=27) Main (n=40)

abs. % abs. %
Bacterial excretors — 19 70.3 26 65.0
1 7 36.8 16 61.5*
Frequency of cessation of bacterial excretion 2 10 52.6 9 34.6
3 2 10.6 1 3.9*
Positive X-ray d ics (by f f partial S > 16.5 15 SIS
resorption Ofyfoér;?gr;]\gs”gﬁ|¥rgﬁyggﬂg%§e§)ar “ 6 I 259 17 42.5
9 10 37.1 4 10.0*

Note: * — the difference is significant in relation to the control group (p<0.05).

excretion according to the data of microscopy
and culture on nutrient media, the time of closure
of decay cavities.

Children and adolescents with MDR-TB were
treated in the pediatric departments of the CU
ENT «Pulmonology Lviv Regional Diagnostic
Center», the Volyn Regional Phthisiopulmonology
Medical Center, the Khmelnytskyi Regional
Phthisiopulmonology =~ Medical =~ Center and
the Chernivtsi Regional Clinical Anti-Tuberculosis
Dispensary.

Results and discussion of the research

The researched groups were identical in the
distribution of clinical forms, the presence of
destructive changes in the lung tissue and the
structure of the resistance of pathogen to AMBDs.
The distribution of TB patients is shown in
Table 1. Infiltrative TB was diagnosed among
9 (33.4%) patients of the control group and among
15(37.5%) patients of the main one, disseminated —
among 8 (29.6%) patients and 13 (32.5%) patients
respectively, primary tuberculouscomplex (PTC) —
among 5 (18.5%) patients and 9 (22.5%) patients
respectively, and TB intrathoracic lymphatic
nodes (TB ITLN) — among 5 (18.5%) patients and
3 (7.5%) patients respectively.

The presence of decay cavities in the lungs was
ascertained in 26 (65.0%) patients of the main
group and in 16 (59.3%) of patients of the control

ISSN 2663-7553 Cyuacna nexiatpis. Ykpaina 2(130)/2023

one. At the same time, in 52.0% (13 out of 25)
children and in 86.7% (13 out of 15) teenagers the
presence of decay cavities was ascertained, that is,
thedestructionwas 1.7 times more often ascertained
in teenagers in comparison with children.

The research showed the following changes
in the clinical course of TB within 3 months
of anti-TB treatment as the reduction of symptoms
of intoxication, the cessation of cough in 87.5%
(22) of children and 70.3% (10) of adolescents,
the cessation of catarrhal phenomena in the lungs,
the positive dynamics in blood parameters.

The data on the frequency and time of cessation
of bacterial excretion are presented in Table 2.

In 70.3% (19 out of 27) patients of the control
group and in 65.0% (26 out of 40) of patients
of the main one, bacterial excretion was established.
Other patients were diagnosed with the risk
of MDR-TB, because they did not have arespiratory
sample to determine MBT.

One of the important criteria for evaluating
the effectiveness of anti-TB treatment is the rate
of the end of bacterial excretion. It was established
that within the first three months of AMBT in
both groups in 100% of cases the end of bacterial
excretion was achieved. However, among patients
who received AMBT with Bdq and Dlm, the end
of bacterial excretion occurred faster. Within the
first month of treatment the highest indicator
of the halt of bacterial excretion was found
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Table 3
The frequency and time of closure of decay cavities (healing of destruction)
in the researched groups depending on the treatment regimens
The time of closure of decay cavities Availability
Group All (months) of decay
6 9 cavity
Control abs. (%) 16 (59.2 %) 2 (12.4) 4 (25.0) 5(31.8) 5 (31.3)
Main abs. (%) 26 (65.0 %) 6 (23.1)* 13 (50.0)* 4 (15.4)* 3(11.5)*

Note: * — the difference is significant in relation to the control group (p<0.05).

in patients of the main group — 61.5% (16)
of patients in comparison with the control one
36.8% (7) of patients, p<0.05. In two months,
bacterial excretion stopped in 96.2% (25) of patients
and 89.5% (17) of patients, respectively. After three
months of CT — in 100% (40) of patients.

In researched patients regarding the resorption
of foci and infiltration, a similar regularity was
established. In particular, within 9 months among
81.5% (22 out of 27) of patients of the control
group and in 90.0% (36 out of 40) of patients
of the main one, significant positive X-ray dynamics
were established. Therefore, foci and infiltration
radiographically were detected in 5 (18.5%)
patients who did not receive Bdq and DIm and
in 4 (10.0%) patients — who received new AMBDs
(p<0.05) after 9 months of treatment.

Among all patients of the main group at the end
of the course of anti-TB treatment the resolution of
infiltration, the densification of foci, the formation
of fibrosis in the lungs was confirmed radiologically.
However, in 4 (14.8%) patients of the control
group, the failure of treatment with the restoration
of bacterial excretion was confirmed.

The destruction in the lungs at the X-ray-
tomographic examination was found in 52.0%
(13) of children and 86.7% (13) of adolescents.
The majority of patients of the main group (73.1%
total for 6 months), who received Bdq and DIm
within 6 months of treatment healed of decay
cavities, and at 9 months the healing was noted
in other 4 (15.4%) patients (Table 3). After
9 months the destruction was observed among
2 (7.7%) patients of the main group.

At the same time, the healing process of decay
cavities (destruction) in the control group probably
occurred more slowly. In particular, among
the control group the healing of the destruction
within 6 months was found almost 2 times
less often in comparison with the main one
(37.4% vs. 731%; p<0.05). In the dynamics
within 9 months among the control group, the
destruction healed in 31.3% patients, but after
9 months of the treatment without Bdq and Dlm

20

in5(31.3%) casesadecay cavity was detected. Thus,
among patients who received new AMBDs, after
9 months of treatment a destruction was found in
only 3 (11.5%) patients and in the control group —
in 5 (31.3%). However, at the end of anti-TB
treatment among 12.5% (2 out of 16) of patients
of the control group a destruction was observed,
and among the main one the decay cavities healed
in all the researched patients.

Our research shows that on the background
of AMBT in patients with TB, certain
changes in the immune system occur due to a
decrease of the antigenic load on the defense
system with an optimally selected treatment
regimen. We have chosen the most informative
tests: CD3+, CD4+, CD8+, CD4+/CD8+,
pro-inflammatory interleukins (IL 6 and
IL 10) to evaluate the effectiveness of the
complex treatment for patients with drug-
resistant TB (DR-TB) (Table 4).

In particular, at the end of the intensive phase
in 3 (25.0%) patients of the control group and in
4 (36.4%) of the main one, a normalization
of the total number of CD3+ T-lymphocytes
occurred. A state of dynamic equilibrium between
subpopulations  T-helper and  T-suppressor
lymphocytes, CD4+/CD8+ in the main group
(6 (54.5%) persons) 1.6 times was more often
restored in comparison with the control one
and in 4 (33.3%) persons of the control group.
The level of circulating immune complexes (CIC)
was normalized in 4 (33.3%) patients of the control
group and in 6 (54.5%) of the main one at the
end of the intensive phase. Therefore, at the stage
of completion of the intensive phase of AMBT
with the use of Bdq and DIm, the normalization of
cellular and humoral immunity indicators occurred
1.5 times more often (43.4+4.5)% vs. (29.6£2.8)%
(p<0.05), which indicates on the effectiveness
of complex therapy. However, according to the
indicators of the immune system in the control
group the activity of the specific process remained
more often (70.4% vs. 56.6%; p<<0.05) at the end
of the intensive phase rather than in the main one.

ISSN 2663-7553 Modern pediatrics. Ukraine 2(130)/2023
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The frequency of normalization of indicators of cellular and humoral immunity fuble 1

at the stage of completion of the intensive phase of treatment among patients

with drug-resistant pulmonary tuberculosis, depending on treatment options

Groups
Indicators (n=1%o;;;gnts) (n=11N|Lgltl}ents)
abs. % abs. %

CD3+ 3 25.0 4 36.4
CD3+CD4+ 4 33.3 4 36.4
CD3+CD8+ 3 25.0 4 36.4
CD3+CD4+/CD3+CD8+ 4 33.3 6 54.5*
TNF-a/IL 10 3 25.0 4 36.4
IL6/IL 10 3 25.0 4 36.4
IgA 4 33.3 5 45.5
IgM 4 33.3 6 54.5*
Circulating immune complexes 4 33.3 6 54.5*
On the average (%) (29.6%2.8) (43.4+4 5)*

Note: * — the difference is significantly relative to the control group (p<0.05).

Cured

Completed Success Failure

[l Control group [ Main group

775
% 519

Small residual changes Large residual changes

[ Control group W Main group

Fig. 1. Comparative results of the treatment in patients of the researched
groups based on the cohort analysis (%)

Cohort analysis showed that in 29 (72.5%)
patients of the main group, the result of treatment
was considered as «cured» and in 11 (27.5%)
patients as «completed» (p<0.05). At the same
time, the result of the treatment in the control
group was more likely to be stated as «completed»
than «cured» (51.8% vs. 33.4%; p<0.05)
(Figure 1). In the control group «treatment is
completed» is stated more often than in the main
one (51.8% vs. 27.5%; p<0.05) and 2 times less
often — «cured» (33.4% vs. 72.5%). According
to our research, the success rate of the treatment
in the main group was 100.0% and in the control
one — 85.2%. Therefore, the treatment failure in
the control group was 14.8%.

Theanti-TB treatment ended with the formation
of small residual changes among most patients of
the main group (77.5%). However, large residual
changes as multiple dense foci, fibrosis and residual
decay cavities in the control group were observed
2.3 times more often (51.9% vs. 22.5%; p<0.05)
compared to the main one (Figure 2).
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Fig. 2. The frequency and character of residual changes in the lungs at the
end of anti-TB treatment in patients depending on the treatment options

Conclusions

Our research shows that for all patients
who received Bdq and DIm and the group without
these new AMBDs, the end of bacterial excretion
was established within the first three months of
treatment. However, in the control group the halt
of bacterial excretion probably occurred more
slowly.

In 5 (18.5%) patients who did not receive
Bdqand DImandin 4 (10.0%) persons who had new
AMBDs (p<0.05), foci and infiltration were found
radiologically after 9 months of AMBT. During the
same period of CT among the patients receiving
Bdq and DIm, the destruction was found in only
2 (11.5%) patients and in the control group —
in 5 (31.3%).

The normalization of immunological para-
meters in (29.6£2.8)% of the control group
and in (43.4+4.5)% of the main one (p<0.05)
was noted at the end of the intensive phase of
AMBT. A significant difference between the
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researched groups was obtained from the immuno-
regulatory index CD3+CD4+/CD3+CD8+, IgM
and CIC. Positive dynamics of immunological
changes were 1.5 times more often detected
in children and adolescents who received Bdq and
DIm. It indicated a decrease in antigenic load,
the phenomena of TB intoxication and increased
effectiveness of AMBT.

The resolution of infiltration, the densification
of the foci and the formation of fibrosis in the lungs
in all patients of the main group were ascertained
during the X-ray-tomographic examination
at the end of the treatment. However, in 4 (14.8%)
patients of the control group, the treatment
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failure with the restoration of bacterial excretion
was diagnosed and they were diagnosed with the
destruction in the lung tissue. In the main group,
the decay cavities healed in all patients.

In the main group compared to the control one, it
was 2 times more often stated as «cured» (72.5% vs.
27.5%;p<0.05)and 1.5 timeslessoftenas «treatment
completed» (33.4% vs. 72.5%). The success rate
of the treatment in the main group was 100.0%
and in the control one — 85.2%. It indicates
the high effectiveness of complex AMBT using
Bdq and DIm among children under 18 years old.

No conflict of interests was declared by the
authors.

1. Achar J, Hewison C, Cavalheiro AP, Skrahina A, Cajazeiro J,
Nargiza P etal. (2017). Off-Label Use of Bedaquiline in Children
and Adolescents with Multidrug-Resistant Tuberculosis.
Emerg. Infect. Dis. 23 (10): 1711-1713.

2. Ashish KK, Neha D. (2014). Bedaquiline for the treatment
of resistant tuberculosis: Promises and pitfalls. Tuberculosis.
94 (4): 357-362.

3. Becerra MC, Franke MF, Appleton SC, Joseph JK,
Bayona J, Atwood SS, Mitnick CD. (2013). Tuberculosis in
children exposed at home to multidrug-resistant tuberculosis.
The Pediatric Infectious Disease Journal. 32: 115-119.

4. Bilogortseva Ol, Barbova Al, Dotsenko Ya, Mironchenko SV,
FirsovaAS. (2020). The structure of chemoresistanceinchildren
with respiratory tuberculosis. Infusion & Chemotherapy. 1:
43. [binoropuesa Ol, Bap6osa Al, JoueHko Al, MUpoHYeH-
ko CB, dipcoea AC (2020). CTpykTypa XiMiope3ncTeHTHOCTI
B [iTel, XBOPUX Ha TyOepKyb03 OpraHiB amxaHHs. Infusion &
Chemotherapy. 1: 43].

5. Bilogortseva Ol, Barbova Al, Shekhter IE, Sukhanova LA,
Kolisnyk NS, Shatunova VA. (2020). Tuberculosis with
multiple and extensive drug resistance in children in Ukraine.
Infusion & Chemotherapy. 1: 42-43. [Binoropuesa Ol,
Bap6ogaAl, LLextep I€, CyxaHosa J1A, KonicHnk HC, LLlaTyHO-
BaBA. (2020). Ty6epkyNb03 i3 MHOXMHHOIO Ta LLMPOKOHO Jlikap-
CbKOIO CTilKicTIO B AjiTen B YkpaiHi. Infusion & Chemotherapy.
1: 42-43].

6. Bilogortseva Ol, Sukhanova LA, Shekhter IE, Dotsenko YA,
Kolisnyk NS, Kirilova TV, Shatunova VA. (2019). Prevalence
of multidrug-resistant tuberculosis in children in Ukraine in
the context of the overall incidence of tuberculosis. Ukrainian
Pulmonology Journal. 1: 15-20. [Binoropuesa OIl, Cyxa-
HoBa JIA, Lextep 1€, OoueHko 4l, KonicHuk HC, Kupun-
nosa TB, lWatyHosa BA. (2019). Po3noBciogxeHiCTb MynbTu-
pe3ncTeHTHOro Ty6epkynbo3y y AiTein B YKpaiHi B KOHTEKCTi
3aranbHOi 3axBOPIOBAHOCTI Ha Tybepkynbo3. YKpaiHCbKui
MyAbMOHOJOriYHWIA XypHan. 1: 15-20].

7. Codecasa LR, Toumi M, D’Ausillio A Aiello A, Damele F
et al. (2017). Cost-effectiveness of bedaquiline in MDR
and XDR tuberculsis in Italy. J. Mark Access Helth Policy. 17;
5(1): 1283105.

8. D’Ambrosio L, Centis R, Tiberi S, Tadolini M, Dalcolmo M,
Rendon A, Esposito S, Migliori GB. (2017). Delamanid and
bedaquiline to treat multidrug-resistant and extensively drug-

resistant tuberculosis in children: a systematic review. J.
of Thoracic disease. 9 (7): 2093-2101.

9. Esposito S, Bianchini S, Blasi F. (2015). Bedaquiline
and delamanid in tuberculosis. Expert on Pharmakotherapy.
16 (15): 2319-2330.

10. Feshchenko Yul, Lytvynenko NA, Grankina NV, Pogrebna MV,
Senko YO, Protsyk LM. (2022). Optimal duration of individual
regimens of antimycobacterial therapy for patients with
drug-resistant tuberculosis including bedaquiline and
repurposed drugs. Ukrainian Pulmonology Journal. 2-3: 5-11.
[PewweHko tOI, JIntBuHeHko HA, MpaHkiHa HB, MorpebHa MB,
CeHbko 00, Mpouuk JIM. (2022). OntumanbHa TpUBaNicTb
iHOMBIOyanbHMX PEXMMIB aHTMMiIKOBakTepianbHOI Tepanii ans
XBOPUX Ha NiKapCbKO-CTiNknii Ty6epkynbo3 i3 BKoYeHHs 6e-
[akBiniHy Ta nepenpodinboBaHNX NikiB. YKPaiHCbKMIA NyJIbMO-
HONOTiYHWI XypHan. 2-3: 5-11].

11. Feshchenko Yul, Lytvynenko NA, Pogrebna MV, Senko AS,
Protsyk LM, Lafeta AS, Grankina NV. (2021). Comparison
of the first results of the study of the effectiveness of
different shortened standard or modified treatment regimens
for patients with drug-resistant tuberculosis. Infusion &
Chemotherapy. 2.1: 31. [®eweHko I0I, JiInTBuHeHko HA, lMo-
rpebHa MB, CeHbko AC, MpouunkJIM, JladeTa AC, lpaHkiHa HB.
(2021). MopiBHAHHA NepLUMX pe3ynbTaTiB 4OCNiAXEHHS edek-
TUBHOCTI PiBHMX CKOPOYEHNX CTaHOaPTHUX abo MoandikoBa-
HUX PEXUMIB NiKyBaHHS XBOPMX Ha NiKapCbKO-CTinkunii Tybep-
Kynbo3. Infusion & Chemotherapy. 2.1: 31].

12. Guglielmetti L, Hewison C, Avaliani Z, Hughes J,
Kiria N et al. (2017). Examples of bedaquiline introduction for
the management of multidrug-resistant tuberculosis in five
countries. Int. J. Tuberc.Lung. Dis. 21 (2): 167-174.

13. lvanova LV, Ovsyankina ES, Hiteva AYu, Krushinskaya EA.
(2019). Experience of using two courses of bedaquiline
in a teenager with fibrous-cavernous tuberculosis and
extensive drug resistance of mycobacterium tuberculosis.
Tuberculosis and lung disease. 97 (7): 56-60. [MBaHoBa JIB,
OBcsHknHa EC, XuteBa AlO, KpywwuHckaa EA. (2019).
OnbIT NPpUMeHeHMsT ABYX KypcoB 6efakBuanHa y noapocTka
¢ p1OPO3HO-KaBEPHO3HbLIM TyOEepKkyne3oM W LUMPOKOU Je-
KapPCTBEHHOM YCTOMYMBOCTbIO MUKOOakTepuii Tybepkynesa.
Tybepkynes n 6onesnn nerkux. 97 (7): 56-60].

14. LobanovaOO, ChaygyrevalV,GolubchakOB.(2020).Incidence
rates of drug-resistant tuberculosis in children for 2015-

22

ISSN 2663-7553 Modern pediatrics. Ukraine 2(130)/2023



Yntamrte Hac Ha canTi:

http://medexpert.com.ua

OPUTTHAABHI AOCAIAKEHHSI

15.

16.

17.

18.

2019. Infusion & Chemotherapy. 1: 62-63. [JlobaHoBa OO,
Yainrmpesa JIB, lonybyak OB. (2020). MNMoka3HuKM 3axBo-
PIOBAHOCTI  HA  JIiKapCbKO-PE3UCTEHTHUI  TyOepKynbo3
3a2015-2019 pp. y giteit. Infusion & Chemotherapy. 1: 62-63].
Lytvynenko NA, Davydenko VV. (2019). Treatment of a case of
pre-developed resistance with bedaquiline and repurposed
drugs: a clinical case. Ukrainian Pulmonology Journal. 1:
39-40. [JintBnHeHko HA, OasupeHko BB. (2019). JlikyBaHHs
BUNAAKY Npe-po3LUMpeHoi pe3ncTeHTHOCTI 6eaaksiniHoMm Ta
nepenpodinboBaHUMN fikaMn: KNiHIYHWI BUNAAoK. YKpaiH-
CbKWI NYSIbMOHONOriYHMI XypHan. 1: 39-40].

Melnyk VM, Matusevych VG, Novozhilova 10, Vese-
lovsky LV.  (2020). Multidrug-resistant ~ pulmonary
tuberculosis: the situationin Ukraine. Infusion &Chemotherapy.
1: 66-67. [MenbHuk BM, Matycesny BI, Hoeoxwunosa 10,
Becenoscbkuin JIB. (2020). MynbTMpe3ucTeHTHUIA TyGepky-
Nb03 nereHb: cuTyauis B YkpaiHi. Infusion & Chemotherapy. 1:
66-67].

Melnyk VP, Sadomova-Andrianova VP, Antonyuk IV, Pav-
lenko SG, Pichur OV. (2020). Bedaquiline in the treatment of
resistant tuberculosis. Tuberculosis, lung disease and HIV-
infection. 2 (41): 93-94. [MenbHuk BIl, CagomoBa—AHApi-
aHoBa BI1, AHToHIOK IB, MaBneHko CI, Miyyp OB. (2020).
BepnaksiniH y nikyBaHHi pe3nCTeHTHOro Ty6epKynbo3y. Tybep-
Kynb03, nereHeBi XxBopoou, BIJ1-iHdekujs. 2 (41): 93-94].
Ministry of Health of Ukraine. (2021). Health care standards
for tuberculosis. Order of the Ministry of Health of Ukraine
No. 2161 dated 6.10.2021. [MO3 Ykpainu. (2021). Ctangapti
OXOPOHM 380pOB’a Npu Ty6epKynbosi. Hakaaz MO3 YkpaiHu Big,
6.10.2021 N2 2161].

19.

20.

21.

22.

23.

24.

Piskur ZI, Pylypiv LI, Shvets OM, Kostyk OP, Sakhelashvili MI.
(2022). Clinical and microbiological features of extrapulmo-
nary resistant tuberculosis among children living in Lviv region,
Ukraine. Modern Pediatrics. Ukraine. 6 (126): 16-22.
Protsyuk RG, Petrenko VI, Galan 10, Vlasova—Protsyuk GY,
Noreiko SB, Potaychuk VI, Begoulev OE, Bondarenko YaV,
Stopolyanskyi OV. (2020). Treatment of patients with drug-
resistant tuberculosis. Infusion & Chemotherapy. 1: 75-76.
[Mpoutok Pr, MeTtpenko BI, Manan 10, Bnacosa-Mpouok M,
Hopeiiko CB, Motanuyk Bl, Beroynes O€, boHpapeHko B,
CrononsiHcbkmii OB. (2020). JlikyBaHHA XBOPMX Ha nikap-
CbKO-CTiliknin  Ty6epkynbo3. Infusion & Chemotherapy.
1: 75-76].

Raznatovskaya OM, Moskalyuk AS. (2020). Characteristics
of contacts with patients with multidrug-resistant tuberculosis
within households. Infusion & Chemotherapy. 1: 76. [Pa3Ha-
ToBCckast OM, Mockantok AC. (2020). XapakTepucTtumka KOHTaK-
TiB i3 XBOPUM Ha MYNIbTUPESUCTEHTHNI TYOEPKYNBbO3 Yy MeXax
pomorocnogapcts. Infusion & Chemotherapy. 1: 76].

Seddon JA, Johnson S, Palmer M, Marieke M van der Zalm,
Lopez-Varela E, Hughes J, Schaaf HS. (2020). Multidrug-
resistant TB in children and adolescents: current strategies
for prevention and treatment. Expert Review of Respiratory
Medicine. 15 (2): 221-237.

Wang MG, Wu SQ, He JQ. (2021). Efficacy of bedaquiline in the
treatment of drug-resistant tuberculosis: a systematic review
and meta-analysis. BMC Infect. Dis. 21 (1): 970.

World Health Organization (2020). Global tuberculosis report
2020. Geneva. URL: https/apps.who.int|iris/bitsream/hand
1e/10665/336069/9789240014131-eng.pdf.

Bixgomocri npo aBropis:
C. ni M 1 1

Ten. +38 (032) 236-89-42. https://orcid.org/0000-0002-2503-5440.
MnatoHoBa IpuHa JIbBiBHA — K.6i0N.H., CT.H.C., Np.H.c. LIHAJ1 Ta nabopartopii npomucnosoi Tokcukonorii JIsiscbkoro HMY imeni [l. Manuubkoro.
A,qpeca M. ﬂbBIB Byn. MNekapcbka 69. https://orcid.org/0000-0003-3171-5706.

Binb Oneral

— A.mefn.H., npod. kad. prusiarpii i nynbmoHonorii JieBiscbkoro HMY imeni [. Fanuubkoro. Agpeca: m. JIbsiB, Byn. Mekapcbka, 69;

— acucteHT kadenpu dTusiarpii Ta nynbmoHonorii JisBiscbkoro HMY imeHi [l. fanuupkoro.

A,upeca. M. JIbBiB-CuxiB, By/. SeneHa 477; Ten.+38 (032) 236-89-42. https://orcid.org/0000-0002-9817-5989.
Mickyp 3opsiHa IBaHiBHa — K.Mef.H., fou. kad. dTusiatpii i nynemoHonorii Jieeiscbkoro HMY imeri [. Manuupkoro.
Anpeca: M. J1bBiB, Byn. MNekapcbka, 69; Ten. ++38 (032) 236-89-42. https://orcid.org/0000-0001-9920-2291.
CratTs Hagiviwna no peaakuii 07.01.2023 p., npuiiHaTta go apyky 13.03.2023 p.

ISSN 2663-7553 Cyuacna nexiatpis. Ykpaina 2(130)/2023

23



