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MEAMIMHCKON HayKH U yIy4IlIeHUs 3ApaBOOXpaHeHHUs. B kypHase myONUKYIOTCS OpUTHHAIBHBIC
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K CBEAEHUIO ABTOPOB!
[Ipu HampaBIeHUY CTAaTbH B PEAAKITHIO HEOOXOINMO COOITIOATh CISAYIONINE TIPABHIIA;

1. CraTps 1oyKHA OBITH MPECTABICHA B IBYX DK3EMILISIPAX, HA PYCCKOM MJIM aHTIIUHCKOM SI3bI-
Kax, HarleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OHOIl CTOPOHE CTAHIAPTHOIO JIUCTA ¢ INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBIH WPUQT U1 TEKCTa Ha PYCCKOM U
anruiickoM sizpikax - Times New Roman (Kupuaauima), Ui TekcTa Ha TPY3UHCKOM SI3BIKE CIIETyeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykornrcu, HaneyaraHHOW Ha KOMITBIOTEPE, JTOJDKEH
o51Th IprTO’keH CD co crarbeit.

2. Pa3mep craTbu 10TKEH OBITH HE MEHEE IECSTH 1 He OoJiee 1BaALaTH CTPaHUI] MAIIHOIINCH,
BKJIIOUAsl yKa3arellb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPY3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIIEHBI AKTYyaIbHOCTh JJAHHOTO MaTepHalla, METO/IbI U Pe3YIIbTaThI
UCCIIeIOBaHUS U MX 00CYKACHHE.

[Ipu npencTaBIeHNN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJIMYECTBO IKCIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIIHECS METOABl 00e3001MBaHUs U
YCBIMICHHUS (B XOJ€ OCTPBIX OIBITOB).

4. K crarbe JOIKHBI OBITH IPUIIOKEHBI KpaTKoe (Ha MOJICTPAaHUIIbI) Pe3OMe Ha aHIIIMICKOM,
PYCCKOM M I'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIEIYIOLINE pa3aesbl: Lieb UCCIeI0BaHNs, MaTepHua U
METO/IBI, PE3YJILTAThI M 3aKIFOUSHHE) U CIIUCOK KITtoueBbIX ciioB (key words).

5. Tabnuupl HEOOXOIUMO NPECTABIATE B Ie4aTHOM hopme. DoTokonuu He TpuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOTKHBI OBITH 03aryIaBICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIHMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300paxeHnH. PUCYyHKH, YepTeKU U IuarpaMmbl CIeLyeT 03arIaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff hopmare.

B noanucsix k MukpogotorpagusaM cieayeT yKa3bBaTh CTEIICHb YBEIMUCHHUS YePEe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIPETHALIUH CPE30B.

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHun crtared B kypHanm MHI nmpocum aBTOpOB cobmronars
NpaBuIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSAX K PYKOMHUCSM, IPEACTABISIEMBIM B ONOMEIUIIMHCKHUE
JKYpHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMHUTETOM PEIaKTOPOB MEAMLMHCKUX JKYpPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIe Kax /101 OPUTHHATIBHOM CTaThU MPUBOIUTCS OMOIHOrpadguyeckuii cucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPbIE UMEIOTCS CChUIKU B TeKcTe. CIHCOK COCTaBIsIeTCs B
andaBUTHOM MOpsAKEe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK IPUBOAUTCS Ha sI3bIKE OpUrMHana. B
CIMCKE JINTEPATyPhl CHavYajIa MPUBOIATCS PaOOThI, HAIMCAHHBIE 3HAKAMU TPY3MHCKOTO anaBuTa, 3aTeM
KApuuien u naruauned. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIPaTHBIX
CKOOKax B BU/I€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmh-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 IMOCTETHNUE 5-7 JIET.

9. ns momydeHus MpaBa Ha MyONHMKALMIO CTaThs TOJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJICHUS BU3Y U CONPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAlledaTaHHbIC Ha OJIaHKe
Y 3aBE€PEHHBIE MOJIHCHIO U NIEYaThIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(amuIMM, UIMEHAa U OTYECTBA, YKa3aHbl CIIy>KeOHBIH M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOJHKHO MPEBBIIIATE IISITH YEJIOBEK.

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCHPaBIATh cTarbi. Koppekrypa aBropam
HE BbICBUIAETCS, BCS paboTa U CBEpKa MIPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HenomycTuMO HarpaBiieHHE B pefaklMIo padoT, MPeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeIbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3IAHUSX.

Hpﬂ HApyHI€HUU YKa3aHHbIX IPaBUJI CTATbU HE paCCMaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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CTAaTOYHOCTB, (heTO-TUIAlCHTapHAS HEI0CTAaTOYHOCTh, pECIHpa-
TOpHBIC MH(EKINN), a TaKKe HEOOXOAUMOCTb PECINPATOPHON
MOJIIEPKKH UCKYCCTBEHHOH BeHTHIISIIUY JICTKUX U BEHTIIISIINS
C TIOCTOSTHHBIM IIOJIOXKHTEIBHBIM JABICHHEM B JBIXaTEIbHBIX
myTsx Oonee 5 CyTOK B KOMITIEKCE TEPAIHU BPOXKACHHON ITHEB-
MOHHH Y TPEXKICBPEMEHHO POXJCHHBIX AeTed. Ampoodarms
IIKAJIBI TPOTHO3HPOBAHUS ITPOIOJDKUTEIEHOCTH TEPATHU BPOXK-
JICHHOIT THEBMOHUH U NTPEIOTBPAIICHUS Pa3BUTHS HeOIaromnpu-
STHBIX TOCJICICTBUH Yy IPEKAEBPEMEHHO DPOXKICHHBIX AeTel
BbIsIBUIIA 88,9% BepHBIX citydacB, 9,5% — He onpe/ieIeHHbIX U
1,6% — OIMOOYHBIX, YTO CBUACTEILCTBYET O BHICOKOH (>95%)
HaJIeKHOCTH AJITOPUTMA.
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FEATURES OF THE RESISTANT FORMS OF A SPECIFIC PROCESS AMONG CHILDREN
AND TEENAGERS FROM THE MULTIDRUG-RESISTANT TUBERCULOUS INFECTION FOCI:
CLINICAL PICTURE AND DIAGNOSTICS

Sakhelashvili M., Kostyk O., Sakhelashvili-Bil O., Piskur Z.

Danylo Halytsky Lviv National Medical University, Ukraina

Tuberculosis (TB) has still been one of the most crucial medi-
cal and social issues of the XXI century all over the world and
in Ukraine in particular. Despite some improvement in the cur-
rent state of affairs with TB in Ukraine, the situation has still
been challenging and the forecast is far from being optimistic
[7,10,11].
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The growth in the TB incidence among the adult population
gave rise to the high rates of TB infection among children and
teenagers serving as an important epidemiological forecasting
indicator and showing the aggravation of the epidemiological
situation in the country. In such a case, children living in the
TB infection focies require the highest attention during the TB
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epidemic spread. 45.0-77.1% of all the children and teenagers
infected with TB were from the TB infection focies [1,3,7,13].

Multidrug-resistant TB (MDR-TB) has been distinguished
as a specific form of the disease since the 90-s of the XX cen-
tury after the increase in the resistance rate of the MBT (MBT)
to the main anti-TB agents (isoniazid and rifampicin) all over
the world, and after a considerable decrease in the efficiency of
the chemical therapy with the application of the existing main
methods used for the first diagnosed TB. An estimated 30,000
children develop multidrug-resistant (MDR) TB (TB) each year,
with only a small proportion diagnosed and treated. This field
has historically been neglected due to the perception that chil-
dren with MDR-TB are challenging to diagnose and treat. Di-
agnostic and therapeutic developments in adults have improved
pediatric management, yet further pediatric-specific research
and wider implementation of evidence-based practices are re-
quired [12]. The resistance to three out of five first-line antimy-
cobacterial agents and, particularly, to streptomycin, isoniazid
and rifampicin, is possible in 80% of all cases [9-11,13].

Every year approximately 30,000 children are diagnosed with
TB with multiple drug resistance of MBT strains to TB drugs.
At the same time, only few of them are diagnosed and cured.
Historically, this area of phthisiology was disregarded due to the
belief that it is difficult to diagnose and cure multidrug-resistant
TB in children. The diagnostic and therapeutic achievements in
treating adults have improved the pediatric direction. However,
more pediatric research and the wider application of the reason-
able practices are required [12].

It is known that home contacts of TB patients increase the risk of
TB infection. [15]. The research carried out by Becerra, Mercedes
C. ScD etc. proved that TB rate was approximately by 30 times
higher among children with the multidrug resistant TB cured at
home as compared to the overall population of children [16].

The development of multiple-drug resistance (MDR) among
the child population has been a serious danger of today [1-5].
However, there are few studies dedicated to the issue of the
drug-resistant TB among children [4,6,8,12,13].

In the diagnostics of the drug resistant TB special attention
should be paid to the microbiological studies allowing for the
rapid identification and detection of the MBT susceptibility to
the antimycobacterial agents. The rapid MBT drug susceptibility
testing methods based on the molecular and genetic techniques
have been of great importance nowadays [9].

The wider availability and improvement of the molecular-
genetic diagnostic testing of the multidrug-resistant TB might
contribute to the early detection of the multidrug-resistant TB in
children [15]. The multidrug-resistant TB therapy became safer
due to its shorter treatment patterns and more efficient due to
new antimycobacterial agents [16]. The evidence-based pre-
ventative care of the multidrug-resistant TB has been improved
[15].

The molecular epidemiology researchs raised awareness
about the rapid spread of the drug-resistant MBT strains in the
exposed communities. Children are the most vulnerable group.
This calls for the necessity of regular clinical research and the
application of bacteriological diagnostic testing to determine the
susceptibility of MBT to antimycobacterial agents in children
and teenagers being in the direct body contact with the multi-
drug-resistant TB agents.

Taking into consideration the fact that the multidrug-resistant
TB and extensively drug-resistant TB rates have considerably
increased among the exposed children and teenagers from the
drug-resistant TB focies in the recent years, the early detection

© GMN

of the disease is required. It should involve the regular combina-
tion of the advanced microbiological testing methods applied to
determine the agent’s susceptibility to antimycobacterial agents
and the clinical observation of this age group. The study of the
clinical and microbiological course of the respiratory multidrug-
resistant TB among the exposed children and teenagers is cru-
cial for providing the efficient drug therapy and further preven-
tative care [6].

Consequently, the respiratory multidrug-resistant TB and ex-
tensively drug-resistant TB rates have considerably increased
among children and teenagers living in the focies where people
with the drug-resistant TB are the main sources of infection. Un-
der current conditions a complex microbiological study with the
molecular-genetic testing to determine the susceptibility of the
agent’s strains to antimycobacterial agents is required for defin-
ing the drug resistance profile of mycobacterium TB in children,
teenagers and the sources of infection.

Thus, it is crucial to study the clinical and microbiological
course of the respiratory TB in children and teenagers by apply-
ing the advanced molecular-genetic testing of sputum to study
the drug resistance profile of of the mycobacterim tuberculo-
sis (MBT) in children, teenagers and sources of the infection
in order to provide the most efficient drug therapy and further
preventative care.

The study’s objective - the clinical and microbiological fea-
tures of the respiratory multidrug-resistant tuderculosis revealed
in the exposed children and teenagers from the tuberculosis in-
fection focies (based on the drug susceptibility or drug resis-
tance of the mycobacterim tuberculosis strains of the source of
infection) are the objective of the study.

Material and methods. 256 underage patients living in Lviv
region, Ukraine underwent an examination aimed at revealing
the course of the multidrug-resistant TB. The underage patients
under 14 were referred to as the “children” (102) and the patients
aged 15-17 were classified as the “teenagers” (154). Among 256
examined patients, 145 were diagnosed with multidrug-resistant
pulmonary TB, and 111 with a chemosensitive form of a specific
process. All the children and teenagers of the main group (145
patients) lived in the focies with the multidrug-resistant infec-
tion (145 patients), 67 (46.2%) of them were children and 78
(53.8%) were teenagers. The children of the main group were
from the centers of multidrug-resistant TB, and patients of the
control group - from focies of sensitive TB. A randomized meth-
od was used to select patient.

All the children were getting main in the Pediatric Depart-
ment of Lviv Pulmonary Health Center during the period of
2012-2021 years. The specific process revealed among the chil-
dren living in the focies with the multidrug-resistant and drug
susceptible TB infection was studied based on the retrospective
analysis of the annual reports made by health care facilities in
charge of TB infection control in Lviv region (report form No.
31 — health (“The report on the amount of TB patients made by
the Ministry of Health of Ukraine”), TB-03 MDR-TB, TB-01
with a chemosensitive forms and case histories for the last 10
years. (2011-2020). 256 underage patients of different age with
the bacillary TB were selected to undergo the drug susceptibility
testing .

There were 102 adult patients serving as the sources of the
drug resistant TB infection, most of them being the underage
patients’ parents. The main group consisted of children and
teenagers with the drug resistant mycobacterium TB strains:
54 patients with resistance to rifampicin (RifTB — 21children
(38.9%) and 33 teenagers (61.1%); 49 patients with resistance to
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isoniazid, rifampicin and other antimycobacterial agents of the
first and second lines (MDR-TB and pre-XDR-TB —14 children
(23.8%) and 35 teenagers (71.4%); 42 patients with the risk of
the multidrug-resistant TB — 32 children (76.2%) and 10 teenag-
ers (23.8%).

All of them were combined of the main group and registered
as the IV category TB group. The control group consisted of
children diagnosed with the pulmonary TB with mycobacteria
susceptible to the antimycobacterial agents and living in the
drug susceptible TB infection focies. This form of TB was here-
inafter referred to as the drug-susceptible TB. The group con-
sisted of 111 underage patients — 35 children (31.5%) and 79
teenagers (68.5%).

The microbiological study included the detection of the my-
cobacterium TB by the sputum smear microscopy in the Low-
enstein-Jensen culture positive sputum, the classification of the
released mycobacteria in BACTEC MGIT 960, the drug suscep-
tibility testing of the mycobacterium TB strains to antimycobac-
terial agents of the first and second lines.

The molecular-genetic analysis of sputum, in particular, Gen-
eXpert MBT/RIF and the line-probe assay of Hain Lifesciences
were applied for diagnosing the multidrug-resistant TB and
defining the MTB susceptibility to the first line antimycobac-
terial agents (isoniazid and rifampicin) by applying GenoTyp
MTBDRplus hybridization instruments and to the second line
agents (fluoroquinolones and aminoglycosides) by applying the
GenoTyp MTBDRsl hybridization instruments according to the
“Guidance on the microbiological detection of TB”.

Results and discussion. The age structure study of the chil-
dren from the main group showed that more than a half of the
children were 1-4 years old (59.6%), which was by 1.9 times
more than in the control group (31.4%, p<0.05). It should be
noted that the amount of children under 1 year and 1-2 years old
was by 4.7 (23.8% versus 5.0%, p<0.001) and 1.7 times (25.4%
versus 15.0%, p<0.05) more than in the control group (Fig. 1).
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Fig. 1. The age structure of the children based on the suscep-
tibility of mycobacterium tuberculosis strains to antimycobacte-
rial agents (%)

At the same time, over a half (52.5%) of the teenagers from
the main group were at the age of 17 (15-year old — 10.3%, 16-
year old —37.2%), while the disease occurrence among the teen-
agers of the control group was almost the same irrespective of
age (Fig. 2).
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Fig. 2. The age structure of the teenagers based on the my-
cobacterium tuberculosis susceptibility to antimycobacterial
agents (%)
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Consequently, the children under 1 year old were by 4.7 times
more often affected by the pulmonary TB (23.8% versus 5.0%,
p<0.001), and more than a half of the children under 4 years old
were infected (59.6% versus 31.4%, p<0.05) in the focies with the
multidrug- resistant TB infection as compared to the localities with
the drug susceptible TB (the control group). At the same time, the
17-year old teenagers prevailed in the main group.

The detection of the mycobacterium TB susceptibility to an-
timycobacterial agents (Fig. 3) showed that almost half of the
children turned to be in the group with a risk of the multidrug-
resistant TB (47.8%). Though they showed no evidence of
the mycobacterium TB despite being from the focies with the
multidrug-resistant TB infection, no evidence of the multidrug-
resistance in the form of the multidrug- resistant TB (MDR-TB);
the pre-extensive drug-resistance (pre-extensive drug resistance
— MDR-TB + fluoroquinolones) was evident in 29.8% cases (20
children), while resistance only to rifampicin (RifTB) was de-
tected in 22.3% cases (15 children).
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Fig. 3. The results of the drug susceptibility testing of the my-
cobacterium tuberculosis to antimycobacterial agents detected
among the children and teenagers from the main grouo (%)

MDR-TB was by 1.9 times more often revealed among
the teenagers than among the children (56.7% versus 29.8%,
p<0.05), RifTB was detected by 1.4 times more often (30.8%
versus 22.3%, p>0.05), 87.2% in total, and only 10 teenagers
(12.8%) were diagnosed with the risk of the MDR-TB, which
was by 3.7 times less as compared to the children (12.8%
versus 47.8%, p>0.001).

The study of the MTB resistance profile in the focies with
the multidrug-resistant infection showed that the MTB resis-
tance pattern revealed among the children and teenagers was
almost the same as in the infection source (Fig. 4). The mi-
crobiological study of sputum for detecting the drug suscep-
tibility/resistance of MTB strains showed that the resistance
manifested by the children to the combinations of HR was
by 2.7 times higher (25% versus 9.1%, p>0.01), resistance to
HRE was by 1.8 times higher (10.0% versus 5.6%, p>0.05)
and resistance to HRS was by 3.5 times higher (20.0% ver-
sus 5.6%, p>0.01) than among the teenagers, while the resis-
tance to HRESZ was by 2.7 times lower (5.0% versus 13.6%,
p>0.01) and resistance to HRES was by 1.6 times lower
(40.0% and 66.1%, p>0.05).
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Fig. 4. The resistance profile of the children, teenagers and
the sources of the multi-drug resistant tuberculosis infection (%)
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The study of the rate of resistance to the second line agents
showed that resistance to kanamycinym and capreomycin (Km
— 15.05% and Cm 10.0%) was most often detected among the
children (Fig. 5).
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Fig. 5. The resistance rate of the mycobacterium tuberculosis
to the second line agents (%)

The resistance rate to amikacin (Am — 5.0%), levofloxacin
(Lfx — 5.0%), moxifloxacin (Mfx — 5.0%) and cycloserinum
(Cs — 5.0%) was the same. The resistance profile of the teenag-
ers and the sources of infection (adults) changed considerably.
Specifically, the resistance revealed among the teenagers to the
second line agents increased by 1.8 — 3.6 times (p<0.01-0.05)
as compared to the children. The resistance of the adults (the
sources of the multidrug- resistant TB infection) to the second
line agents increased by 2 — 4.9 times (p<0.01 — 0.05) as com-
pared to the children and by 2-5 times (p<0.05) as compared
to the teenagers. Pre-extensive drug resistance (MDR-TB+
fluoroquinolones) was detected in 10% cases (2 children) and
36.4% cases (16 teenagers). Pre-extensive drug resistance was
revealed in 5.0% cases (1child), the extensive drug resistance
was detected in 5.0% cases (1 child), both pre-extensive drug
resistance and extensive drug resistance were by 2 times more
often revealed among the teenagers.

The comparative evaluation of the clinical forms of the pul-
monary TB among the children based on the susceptibility/re-
sistance of the MTB to antimycobacterial agents showed that
the children from the main group were by 3.4 times more of-
ten (19.5% versus 5.8%, p<0.01) diagnosed with the miliary
TB as compared to the control group, the fibrous-cavernous
TB was by 2 times more often revealed (5.9% versus 2.9%,
p<0.05) and the disseminated TB was diagnosed by 1.4 times
more often (Fig. 6).
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Fig. 6. The clinical forms of the pulmonary tyberculosis
among the children based on the susceptibility resistance of the
mycobacterium tuberculosis to antimycobacterial agents (%)

Meningocephalitis (4.9% — 4) and caseous pneumonia (2.9%
—2) were revealed only among the children of the main group.
Moreover, 27 (40,3%) of the children were diagnosed with the
primary pulmonary TB. At the same time, the intrathoracic
lymph node TB was by 2 times more often revealed in the con-
trol group, the primary TB complex and the infiltrative TB were
detected more often (by 1.4 and 1.2 times correspondingly) than
among the children ofthe main group.

The comparative evaluation of the clinical forms of TB de-
tected among the teenagers based on the susceptibility/resis-
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tance showed that the fibrous-cavernous TB, miliary TB and
caseous pneumonia were more often statistically detected in the
main group (by 3.5 times, by 2.5 times and by 2.3 times cor-
respondingly) (Fig. 7), while the infiltrative TB was by 1.7 less
often diagnosed. The infiltrative TB and the primary TB com-
plex prevailed in the control group by 2 times and by 1.6 times
correspondingly as compared to the main group. Most teenagers
(52.6%) were diagnosed with the secondary pulmonary TB.
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Fig. 7. The clinical forms of TB in the teenagers based on
susceptibility resistance of the mycobacterium tuberculosis to
antimycobacterial agents (%)

The state of moderate severity was detected in 35,8% cases
(24 children) of the main group, and the state of high severity
was revealed in 46.3% cases (31 children) of the main group.
Severe and frequent TB forms were diagnosed in 44.7% cases
(30 children) of the main group, which was by 2.2 times more
than of the control group (20.4% versus 44.7%, p<0.05). The
frequent forms of TB were detected in 46 teenagers (59.0%),
however, moderate and high severity states were revealed by
1.3 times less often than among the children. 8 children (11.9%)
and 5 teenagers (6.4%) of the main group died.

Over one third of the children (35.8%) were not vaccinated
in the maternity hospitals, and did not receive any chemical
prophylaxis in the focies with the MDR TB infection accord-
ing to the last TB clinical protocols (2020). The majority of the
children and teenagers from the main group (65.6% and 61.5%)
were diagnosed after visiting their family physicians.

Though TB in children has been historically disregarded, the
national and foreign scientists have been more and more focused
on the topic. The respiratory multidrug-resistant TB and XDR
TB rates have increased among children and teenagers in the
recent years.

According to the research, more than a half of the children in
the focies with the multidrug- resistant TB were diagnosed with
TB at the age of 1- 4 (59.6%). Based on our data, the pulmo-
nary TB rate in the focies with the multidrug-resistant TB was
by 4.7 times higher among children under age 1 (23.8% versus
5.0%, p<0.001), and more than a half of children under age 4
was infected (59.6% versus 31.4%, p<0.05) as compared to
the drug-susceptible TB focies (the control group). At the same
time, teenagers aged 17 prevailed in the main group.

According to Beccera, Mercedes C. ScD et al. [16], the inci-
dence rate among children under age 1 was as high as among
children of tender years. According to the research, the risk of
TB is commonly significantly less for children aged 5-14 as
compared to children aged 0-4. Studies conducted by Becerra,
Mercedes C. ScD et al. [16] also showed that children who were
treated for MDR-TB at home had a TB incidence approximately
30 times higher than children in the general population. Our re-
search also confirmed that home contact with TB patients has
an increased risk of developing TB in children and adolescents.

Our research showed the high risk of the pulmonary multi-
drug-resistant TB among children and teenagers in the focies
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where people with the drug-resistant TB were the main sources
of the infection, in particular, in the focies with the multidrug-
resistant TB. 90.3% children fell sick with the respiratory TB
in the focies with the multidrug-resistant TB. Their drug resis-
tant profile was similar to that of the infection source. Moreover,
the research showed almost complete coincidence of the drug
resistance profiles of MBT among children, teenagers and the
sources of infection in the focies with the multidrug-resistant
infection. The results of our research coincide with the Becerra,
Mercedes C. ScD et. al. research results [16].

Microbiological testing of sputum for the susceptibility/resis-
tance of the MBT strains showed that the resistance to HRS, HR
and HRE combinations was more often revealed among chil-
dren as compared to teenagers (by 3.5 times, by 2.7 times and
by 1.8 times correspondingly), while the resistance to HRESZ
and HRES combinations was revealed by 2.7 and 1.6 times less
often in children.

The research of the drug-resistant TB carried out by M. L.
Sakhilashvili and coauthors [7,8] showed that the monodrug-
resistant and polydrug-resistant TB prevailed among children in
2010-2015, while the MDR-TB was revealed only in 20% cases.
However, at the present time the MDR-TB has been diagnosed
in 52.2% children under age 14 (by 1.74 times more) and in
87.2% teenagers (versus 40.8%, being by 2.1 times more).

The clinical data showed that the children from the focies
with the multidrug-resistant TB were by 3.4 times more often
diagnosed with miliary TB as compared to the drug-susceptible
TB (19.5% versus 5.8%, p<0.01); fibrous cavernous pulmonary
TB was diagnosed by 2 times more often (5.9% versus 2.9%,
p<0.05); disseminated TB was revealed by 1.4 times more of-
ten. Meningocephalitis (4.9% — 4) and caseous pneumonia
(2.9% — 2) were diagnosed only in the main group of children.
The teenagers were apparently more often diagnosed with the
fibrous cavernous TB (by 3.5 times), miliary TB (by 2.5 times)
and caseous pneumonia (by 2.3 times), while infiltrative TB
was by 1.7 times less often revealed as compared to the control
group. The results of our research coincide with the data pro-
vided by the Russian scientists [1, 2].

Unfortunately, in most cases the multidrug-resistant TB was
revealed in the exposed children (65.6%) and teenagers (61.5%)
during their visits to General Practitioners. The moderate form
was revealed in 24 children (35.8%) and severe form was diag-
nosed in 31 children (46.3%) of the main group. Widespread TB
was revealed both in children (44.7%) and teenagers (59.0%),
but the moderate and severe forms were by 1.3 times less often
revealed among the teenagers as compared to the children. Over
one third of the children from the focies with the multidrug-
resistant TB (35.8%) had not been vaccinated in the maternity
hospitals and the exposured children had not been provided with
preventative care.

Consequently, under current conditions, when most children,
teenagers and adults with the respiratory multidrug-resistant TB
are provided with the outpatient treatment, the clinical-microbi-
ological testing and follow-up of these patients shall be moni-
tored systematically.

Conclusions.

1. The children under 1 years of age got infected in the focies
with the multidrug-resistant TB infection by 4.7 times more of-
ten (23.8% versus 5.0%, p<0.001), and more than a half of the
children under 4 were infected (59.6% versus 31.4%, p<0.05) as
compared to the localities with the drug-susceptible TB infec-
tion (the control group). At the same time, 17-year old teenagers
prevailed in the main group.
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2. The teenagers from the focies with the multidrug-resistant
TB infection were by 1.6 times more often diagnosed with
MDR-TB/RifTB than the children, while the risk of MDR-
TB was by 3.7 times more often detected among the children.
The pre-extensive drug resistance was revealed in 5.0% cases
(1 child) and the extensive drug resistance was also detected in
5.0% cases (1 child), while both pre-extensive drug resistance
and extensive drug resistance were by 2 times more often re-
vealed among the teenagers.

3. Microbiological testing of sputum for the susceptibility/re-
sistance of the mycobacterium tuberculous strains showed that
the resistance to HRS, HR and HRE combinations was more
often detected among the children as compared to the teenagers
(by 3.5 times, by 2.7 times and by 1.8 times correspondingly),
while the resistance to HRESZ and HRES combinations was by
2.7 and 1.6 times less often detected among the children than
among the teenagers.

4. The children from the focies with the multidrug-resistant
TB infection were by 3.4 times more often diagnosed with the
miliary TB than those from the focies with the drug-susceptible
TB (19.5% versus 5.8%, p<0.01), the fibrous-cavernous pulmo-
nary TB was by 2 times more often revealed (5.9% versus 2.9%,
p<0.05), the disseminated TB was diagnosed by 1.4 times more
often. Meningocephalitis (4.9% - 4) and caseous pneumonia
(2.9% - 2) were detected only in the main group of children.
The teenagers were statistically more often diagnosed with the
fibrous and cavernous TB (by 3.5 times), miliary TB (by 2.5
times) and caseous pneumonia (by 2.3 times), while the infil-
trative TV was diagnosed by 1.7 times less as compared to the
control group.

5. In most cases the children and teenagers of the main group
(65.6% and 61.5%) were diagnosed while visiting their family
physicians. The moderate state of the disease in the main group
was confirmed for 24 children (35.8%) and the severe state was
diagnosed for 31 children (46.3%). The frequent TB forms were
revealed among the children (44.7%) and teenagers (59.0%).
However, the moderate and severe states were by 1.3 times more
often detected among the children as compared to the teenagers.
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SUMMARY

FEATURES OF THE RESISTANT FORMS OF A SPECIF-
IC PROCESS AMONG CHILDREN AND TEENAGERS
FROM THE MULTIDRUG-RESISTANT TUBERCULOUS
INFECTION FOCI: CLINICAL PICTURE AND DIAG-
NOSTICS

Sakhelashvili M., Kostyk O., Sakhelashvili-Bil O., Piskur Z.
Danylo Halytsky Lviv National Medical University, Ukraina

Among 256 patients examined, 145 were diagnosed with
multidrug-resistant pulmonary TB: 67 children and 78 teenag-
ers from the focies with the multidrug-resistant TB (the main
group), and 111 patients (35 children and 76 teenagers) from
the focies with a chemosensitive TB (the control group). Mo-
lecular genetic testing of sputum, including the GeneXpert MTB
/ RIF method and the Hain Lifesciences linear probe analysis,
was used to diagnose MRTB. It was found that the pulmonary
TB was by 4.7 times more often revealed among the children
under 1 year old (23.8%) and among a half of the children under
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4 years old (59.6%) being from the focies with the multidrug-
resistant TB (the maint group) as compared to those being from
the localities with the drug-susceptible TB (the control group).
At the same time, 17-year old teenagers prevailed in the main
group. The teenagers from the main group were by 1.6 times
more often diagnosed with MDR-TB/RifTB than the children,
while the risk of MDR-TB was by 3.7 times more often detected
among the children. Pre-extensive drug resistance was detected
in 5.0% cases (1 child) and extensive drug resistance was also
revealed in 5.0% cases (1 child), both pre-extensive drug resis-
tance and extensive drug resistance were by 2 times more of-
ten revealed among the teenagers. The microbiological study of
sputum for the susceptibility/resistance of the mycobacterium
tuberculous strains showed that the resistance to HRS and HR
combinations was more often revealed among the children (by
3.5 and 2.7 times correspondingly) than among the teenagers,
while the resistance to HRESZ and HRES was revealed less
often (by 2.7 and 1.6 times correspondingly). The children
from the focies with the multidrug-resistant TB infection
were diagnosed with the miliary TB (by 3.4 times), fibrous-
cavernous pulmonary TB(by 2 times) and disseminated TB
(by 1.4 times) more often than in the control group. Meningo-
cephalitis (4.9% - 4) and caseous pneumonia (2.9% - 2) were
detected only in the main group of children. The teenagers
were statistically more often diagnosed with the fibrous-cav-
ernous TB (by 3.5 times), miliary TB (by 2.5 times) and case-
ous pneumonia (by 2.3 times), while the infiltrative TB was
by 1.7 times less often revealed as compared to the control
group. Most of the infected children (65.6%) and teenagers
(61.5%) from the main group were diagnosed after visiting
their family physicians. The moderate state was evident in
35.8% cases (24 children) and the severe state was revealed
in 46.3% cases (31 children) in the main group. The frequent
TB forms were detected among the children (44.7%) and
teenagers (59.0%), however, the moderate and severe states
were revealed among the children by 1.3 times more often
than among the teenagers.

Keywords: TB, children, teenagers, focies with the multi-
drug-resistant the TB infection.

PE3IOME

OCOBEHHOCTH CHEIU®UYECKOI'O IPOIECCA
B JIETKUX VY JETEN U MOJPOCTKOB U3 OYATI'OB
MYJbTAPE3SUCTEHTHON TYBEPKYJIE3HOM WH-
OEKIUN: KIMHUKA U IUATHOCTUKA

Caxenamuiau M.U., Kocteik O.I1.,
Caxenamsuiau-buias O.U., luckyp 3.H.

JIb606CKUU HAYUOHATLHBII MEOUYUHCKULL YHUBEpCUmem um. /{a-
nuna I anuyxoeo, Yxpauna

IIpoBeneHO KOMIUIEKCHOE KIMHUKO-MHUKPOOHOIOTHYECKOe
oOcyienoBanue 256 OosbHBIX JeTed (n=67) M HOAPOCTKOB
(n=78) n3 04aroB MyJIbTHPE3UCTCHTHOM TyOepKyIIe3HOH HHpEK-
1 (OMPTMH) - ocHoBHas rpymma u 111 OOJNBHBIX YyBCTBHTEINb-
HBIM TYOEPKYJIe30M JIETKHX — 35 ieTei v 76 TIOAPOCTKOB, U3 04aroB
qyBCTBUTEINbHOM TyOepKye3Hoi nndekuun (OYTH) - koHTpoIb-
Hast Tpynma. J[ist ycTaHOBJIGHHUs JUarHo3a MyJIETUPE3UCTEHTHOTO
TyOepkyneza (MPTB) npumeHeHbI MOJEKYISIPHO-TEHETHIECKUE
HCCIIE/IOBAHUsT MOKPOTBI, B yacTHOcTH Metoabl GeneXpert MTB/
RIF n nuneiinslii 3oua-ananu3 Hain Lifesciences.
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VYeranosieHo, uto B OMPTU B 4,7 pasa yame 6oneror Tydep-
kynezoM (Th) nerkux netu B Bozpacte 10 ogHoro roaa (23,8%),
a 110 4 et — 00JIbLIE MOJIOBUHBI U3 IETCKOM BO3PACTHON IPYIIITBI
(59,6%), yem B ouarax 4yBCTBHTEIBbHOTrO TyOepkynesa. Cpeau
HOJIPOCTKOB OCHOBHOM IPyYIIIbI IPe0oOIIalatoT MOXPOCTKU B BO3-
pacte 17 ner. B ocHOBHO# rpymme noapocTkoB B 1,6 pa3a yarie
nuarHoctupoBanbl MPTB/PudTh, uem y nereit, a MPTB B 3,7
pa3a gaie BeIABISLIIM Y feTeld. lllupokas nexapcTBeHHas yCTOMN-
yuBocth (IIIJTY) xoncrarupoBana y 1 (5,0%) peGenka, mpe-
LTV - taxxe y 1 (5,0%). Y moapoCTKOB B CPaBHEHUH € ICTHBMHU
OCHOBHOM IpymIibl B 3,5 pasa yalie KOHCTaTUpOBaHa PE3UCTEHT-
HOCTh K KomOuHarmu k HRS, B 2,7 paza — k HR, B 2,7 paza pexe
— k HRESZ u B 1,6 pa3a uame — x HRES. V nereii u3 ouaros
MyJIBTHPE3UCTEHTHOH TyOepKy/ie3HOH HMH(EKIMH MHIHapHbIH
Tb auarnoctupoBan B 3,4 pasa yaie, HuOPO3HO-KaBEPHOZHBIN
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Tb nerxux - B 2 pasa uaiue, quccemunupoBansbiii Th - B 1,4
pasa yaiie, YeM B KOHTPOJBbHOW Tpymnmne. MeHnHrosHuedanut
(4,9% - 4) n xa3eo3nas nueBMOHus (2,9% - 2) nuarHOCTUpOBa-
HBI TOJILKO B OCHOBHOM I'pyIINe JieTeld. Y MOIpOCTKOB J0CTOBEPHO
vae (B 3,5 pa3a) BbusiBlieH (HrOpo3HO-kaBepHO3HbIH Th, Munmap-
ueilii Th - B 2,5 pa3a u kazeo3Has THEBMOHUS - B 2,3 pa3a, B 1,7
paza pexe nHwisTpaTuBHbIA T, 4eM B KOHTPOJIBHOH rpyme.
BonbiuacTBO O0MBHBIX AeTeit (65,6%) u moapoctkos (61,5%)
OCHOBHO#l T'pYIIbI BBISBICHBI NPH OOPAICHUH K CEMEWHBIM
BpayaM. B OCHOBHOW rpynme COCTOSIHHE CpEIHEH TSKECTH
ormeueHo y 24 (35,8%) mereit, Tsxenoe - y 31 (46,3%). Pac-
npocTpaHeHHble HOpMbI TyOepKysie3a JUarHOCTUPOBAHbI KaK y
nereit (44,7%), Tak u oapoctkoB (59,0%), oHAKO COCTOSTHUE
CpeaHel TSHKECTH | TSDKEJI0e KOHCTATUPOBAHBI y MOAPOCTKOB B
1,3 paza pexe, yeM y AeTeil.
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