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TUBERCULOSIS IN ADOLESCENTS IN MODERN CONDITIONS

Resume: Tuberculosis in adolescents is an extremely important problem. The article presents a comparative analysis of the
structure of tuberculosis in adolescents of the Semey region for 2011-2015 and 2016-2020. Attention is drawn to drug-resistant

forms of the disease and the effectiveness of treatment.
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KA3IPT'1 KAFIAMIATBI YKACOCITIPIM/IEPZIET] TYBEPKYJIE3

Tyitin: XKacecnipimzepaeri TyGepKyJie3 aca MaHbI3Abl MaceJsie GoJibll TabbLIazbl. Makanaga 2011-2015 xok. xoHe 2016-
2020 xx. Cemel eHipiHiH )acecnipimMaepinferi Ty6epKyie3 KYpbUIbIMbIHA CaJbICTIPMaJIbl TalAAy KYprizingi. Aypyabiy,
Japire Te3iMAi TypJiepiHe )XoHe eM/ziey THIMJINIriHe Ha3ap ayZapblizbl.
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TYBEPKYJIE3 ¥ [I0OIPOCTKOB B COBPEMEHHBIX YC/IOBUAX

Pe3siome: TyGepkysie3 y MOJPOCTKOB SIBJSIETCS Ype3BbIUAWHO BaXKHOW Npo6JieMoil. B cTraThe mpoBe/ieH CpaBHUTETbHBIA
aHa/JN3 CTPYKTYpbl TyGepkyse3a y moapocTkoB Cemelickoro pernoHa 3a 2011-2015 rr. u 2016-2020 rr. O6pauieHo
BHUMaHHe Ha JIeKapCTBEHHO-YCTOHYNBbIe GopMBbI 3a60/1eBaHuUs U 3QPEKTUBHOCTD JIeYeHHUs.

Knio4yeBble c/10Ba: Ty6epKyJies, OAPOCTKH, 3260/1eBaeMOCThb, 3P PEKTUBHOCTD JIeYEHUS

Relevance: According to the estimates of the World
Health Organization (WHO), the morbidity and mortality
rates from tuberculosis (TB) have been declining very
slowly in recent years [1]. The TB problem affects all age
categories of the population, to a significant extent,
adolescents. Thus, half a million estimated cases of
adolescent TB occur annually in the world [2].
Adolescents (15-17 years old) are at risk for TB due to
anatomical, physiological and psychological age
characteristics [3]. Socially, adolescents represent a
heterogeneous group: they are high school students,
college and first-year university students, working and
unemployed [4]. Unorganized adolescents are also
vulnerable to TB, as they are not easily accessible to
preventive anti-tuberculosis measures [5]. Currently,
there is an insufficient amount of statistics and evidence
on various aspects of TB in adolescents in medical
databases, which leads to serious gaps in the field of
strategies and measures to combat TB in this age category
[6, 7]

In the Republic of Kazakhstan in the period from 2009 to
2018, a 2.4-fold decrease in the incidence of TB was
recorded from 117.1 to 47.9 cases per 100 thousand
population. At the same time, the situation differs and this
indicator is higher than the republican level in the
following areas: Atyrau (137.1), West Kazakhstan (52.9),
Kyzylorda (85.0), Kostanay (60.2), Aktobe (93.6),
Mangystau (91.2) and the city of Nur-Sultan (55.7) [8].

29

According to the results of 2018, in the city of Semey, the
incidence of adolescent TB was 54.8 cases per 100
thousand population, which exceeds the regional
indicator by more than 2 times (East Kazakhstan region -
24.6 cases per 100 thousand population).

The purpose of the study: to conduct a comparative
analysis of the structure of tuberculosis in adolescents of
the Semey region over the past decade.

Materials and methods: A retrospective study based on
the use of data from the medical information system
"National Register of Tuberculosis Patients" State-owned
public enterprise with the rights of economic
management "Regional Center of phthisiopulmonology
and Rehabilitation" Health Department of the East
Kazakhstan region for 2011-2020. Inclusion criteria:
adolescents from 15 to 18 years of age, pulmonary
tuberculosis. Exclusion criteria: children from 0 to 15
years old, adults 18 years and older, tuberculosis of
extrapulmonary localization. A total of 187 adolescents
were included in the study by the continuous sampling
method. For comparison, 2 groups were formed: 138
adolescents who were diagnosed with TB in 2011-2015
(the first group) and 49 adolescents who were diagnosed
with TB in 2016-2020 (the second group). Statistical
analysis was carried out using the StatTechv program.
2.5.9 (developer - Stattech LLC, Russia).

Results: Significant differences between the groups by
gender composition were revealed: boys (57.2%)
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prevailed in the first group, girls (65.3%) in the second
(p=0.007). The proportion of urban residents was higher
in the second group and amounted to 85.7% versus
68.8% (p=0.022). The analysis of the social status of
adolescents also showed significant differences. In the
second group, the proportion of unorganized adolescents
was significantly lower (8.2% vs. 18.1%), while the
proportion of students was higher (36.7% vs. 20.3%)
(p=0.038). Contact with a TB patient was established in
16.3% (first group) and 16.7% (second group) of
adolescents (p=0.956). Contact with a known source of
MDR-TB was 2 times more common in the second group
(5.1% and 10.2%, respectively), but the difference
between the groups is unreliable (p=0.305). Repeated TB
cases in the first group were 12.3%, in the second - 6.1%
(p=0.391). In most cases, infiltrative TB was diagnosed
(86.2% and 93.9%, respectively), tuberculoma was
equally diagnosed (2.2% and 2.0%), more often in the
first group - focal TB (11.6 vs. 4.1%) (p=0.307).
Destruction of lung tissue was observed in 22.5% and
36.7% of adolescents, drug resistance of MBT was
laboratory proven in 35.5% and 36.7% (p=0.051 and
p=0.878, respectively). Bacterial excretion by microscopy
was confirmed in the first group in 20.3% of adolescents,
in the second - in 36.7% (p=0.022).
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Taking into account the presence of drug resistance in
almost every third teenager of the analyzed groups, we
conducted a detailed study of the results of drug
susceptibility testing. Drug susceptibility testing was
carried out to the first (5) and second-row anti-
tuberculosis drugs (8) using the automated BACTEC
MGIT-960 system. Drug susceptibility testing analysis
showed differences in MBT resistance groups to 6 out of
13 drugs: pyrazinamide, levofloxacin, moxifloxacin,
kanamycin, capreomycin and protionamide (p<0.05). The
increase in drug resistance to these anti-tuberculosis
drugs in the second group is explained on the one hand by
the improvement of laboratory diagnostics, on the other -
by the widespread use of fluoroquinolones and
aminoglycosides in MDR-TB chemotherapy regimens in
recent years.

The drug resistance profile of MBT in adolescents of the
second group, compared with the first group, was
characterized by a decrease in strains with polyresistance
and multidrug resistance (MDR), an increase in strains
with monoresistance and extensively drug-resistant
(XDR) (the difference between the groups is unreliable,
p>0.05) (Table 1).

Table 1- MBT drug resistance profile in adolescents, Semey region, 2011-2015 and 2016-2020

Drug resistance profile 1 group (n=138) 2 group (n=49)
absolute number % absolute number %

Monoresistance 4 2,9 4 8,2
Polyresistance 16 11,6 4 8,2

MDR 27 19,6 7 14,3

Pre-XDR 2 1,4 2 4,1

XDR - - 1 2,0

Total 49 35,5 18 36,7

In the Semey region, the introduction of molecular genetic 76.8% of adolescents in the first group received

testing based on PCR-Xpert MTB/RIF was launched in
2015, as a result, the coverage of the Xpert MTB/RIF
study in the first group was 38.4%, in the second - 100%
of cases. The detection rate of TB in the second group
compared to the first was 4 times higher and statistically
significant (61.2% vs. 14.5%, p=0.001).

treatment in the drug-sensitive TB regime, 71.4% in the
second group, 23.2% and 28.6% of adolescents in the
drug-resistant TB regime, respectively. The effectiveness
of treatment was without significant differences and
amounted to 96.4% in the first group, 96.0% in the
second (p=0.529) (Table 2).

Table 2 - Effectiveness of TB treatment in adolescents, Semey region, 2011-2015 and 2016-2020

Outcome 1 group (n=138) 2 group (n=49)
absolute number % absolute %
number
Recovery 133 96,4 47 96,0
Ineffective treatment 3 2,2 1 2,0
The result is not evaluated 1 0,7 1 2,0
The diagnosis is removed 1 0,7 - -
(Echinococcosis of the
lungs)

Conclusions: The incidence of TB among adolescents in
the Semey region over the past decade has a favorable
downward trend. In the structure of TB among
adolescents in the period 2016-2020, compared with
2011-2015, the number of female persons, urban
residents, and students increased. A high proportion of
destructive and drug-resistant forms of the disease
remains. To improve the epidemiological situation in the
region, it is necessary to implement high-quality
measures for the diagnosis, prevention and treatment of
the disease among the adolescent population, taking into
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account the latest WHO recommendations and regulatory
documents on TB control in the Republic of Kazakhstan.
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ABTOp1apAbIH, YyJieci. bapsiblK aBTOpJIap 0Cbl MaKaJlaHbl
»Ka3yFa TeH Adpexe/ie KATbICTHI.

Mygajaeiep KaKThIFbICHI — MaJliM/Ie/INeH XOK,

Byn martepuan 6acka 6acbLibIMJapAa jKapusjay YIIiH
OYypbIH MoaJliMJIeJIMETeH K9He 06acKa GachLIbIMJAP/bIH
KapayblHa YCbIHbLIMaraH. OcCbl KYMBICTBI 3KYpri3y
Ke3iH/le  CBIPTKbl  YHBIMAAP MEH  MeJULUHAJIBIK
OKIIJIIKTepAIH,  KapKbLIaHAbIPYbl  JKacCaJfaH  JKOK.
Kapxbl1anplpy xKyprisiimesi.

BxJiaz aBTOpPOB. Bce aBTOpBI NpMHUMAaJ/IM PaBHOCUJIbHOE
y4yacTHe Npyu HallMCaHUHU ,ELaHHOFI CTaTbH.

KoHQIUKT MHTepecoB - He 3as1BJIEH.

JaHHBI MaTepuas He ObL1 3asBJeH paHee, [JJIs
ny6/MKalUy B JPYrUX W3/aHUAX U He HAXOAUTCA Ha
paccMOTpeHUHU APYTUMHA HU3JaTeibCTBaMH. [Ipu
NpOBeJIeHUHU JaHHOH paboThl He 6blJ10 GUHAHCUPOBAHHUS
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