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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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статочность, фето-плацентарная недостаточность, респира-
торные инфекции), а также необходимость респираторной 
поддержки искусственной вентиляции легких и вентиляция 
с постоянным положительным давлением в дыхательных 
путях более 5 суток в комплексе терапии врожденной пнев-
монии у преждевременно рожденных детей. Апробация 
шкалы прогнозирования продолжительности терапии врож-
денной пневмонии и предотвращения развития неблагопри-
ятных последствий у преждевременно рожденных детей 
выявила 88,9% верных случаев, 9,5% – не определенных и 
1,6% – ошибочных, что свидетельствует о высокой (≥95%) 
надежности алгоритма.

reziume

Tandayolili pnevmoniis mkurnalobis xangrZli-
vobis prognozirebis algoriTmi naadrevad 
dabadebul bavSvebSi

t.klimenko, i.sorokolati, e.serdceva

xarkovis diplomisSemdgomi ganaTlebis samedi-
cino akademia, ukraina

kvlevis mizans warmoadgenda midgomebis gaum-
jobeseba Tandayolili pnevmoniis mqone naad-
revad dabadebuli axalSobilebis marTvisadmi 
klinikur-anamnezuri da paraklinikuri krite-
riumebis safuZvelze da algoriTmis SemuSaveba 
daavadebis mkurnalobis xangrZlivobis prog-
nozirebisaTvis bavSvebSi Tandayolili pnevmoni-
is arakeTilsaimedo Sedegebis Tavidan acilebis 
mizniT. 
gaanalizebulia naadrevad dabadebuli bavS-

vebis daavadebis 36 SemTxveva ZiriTadi diag-
noziT “Tandayolili pnevmonia”, romlebic pnev-
moniis mkurnalobis principis gaTvaliswinebiT 
gaerTianebuli iyvnen alternatiul jgufebad: I  
jgufi – naadrevad dabadebuli 12 axalSobili 
bavSvi Tandayolili pnevmoniis mkurnalobis 15 
dReze naklebi xangrZlivobiT; II  jgufi - naad-

revad dabadebuli 24  axalSobili bavSvi Tan-
dayolili pnevmoniis mkurnalobis 15-dRiani da 
meti xangrZlivobiT.
monacemebis statistikuri damuSavebisaTvis 

gamoyenebuli iyo fiSeris kriteriumi sandoobis 
intervalis gansazRvriT ToToeuli maCveneb-
lisaTvis. Tandayolili pnevmoniis mkurnalo-
bis xangrZlivobis prognozirebis skalis Sed-
genisaTvis gamoyenebulia vald-genkinis araerT-
gvarovani Tanmimdevruli procedura.
gaanalizebulia klinikur-anamnezuri da para-

klinikuri faqtorebis gavlena Tandayolili 
pnevmoniis mkurnalobis xangrZlivobis prog-
nozirebisaTvis naadrevad dabadebul bavSvebSi. 
TiToeuli gamovlenili niSani daiyo grada-

ciebad, romelTaTvisac ganisazRvreboda progno-
zuli koeficientebi da informaciuloba. miRe-
buli monacemebis safuZvelze Sedgenilia skala 
Tandayolili pnevmoniis mkurnalobis xangrZli-
vobis prognozirebisaTvis naadrevad dabadebul 
bavSvebSi.
ufro xangrZlivi mkurnalobis da arakeTil-

saimedo Sedegebis ganviTarebis prediqtorebad 
unda CaiTvalos gestaciis asaki ≤34 kvira, bavS-
vis sxeulis masa dabadebisas ≤2000,0 g, Sefase-
ba apgaris skalis mixedviT sicocxlis pirvel 
wuTze – 5 qulaze naklebi, mexuTe wuTze – 7  
qulaze naklebi, bavSvis mamrobiTi sqesi, orsu-
lobis garTulebuli mimdinareoba, aseve, filt-
vebis xelovnuri ventilaciis respiraciuli 
mxardaWeris aucilebloba da ventilacia mud-
mivi dadebiTi wneviT sasunTq gzebSi 5 dReze 
meti xnis ganmavlobaSi Tandayolili pnevmoniis 
mkurnalobasTan kompleqsSi.
skalis aprobaciam Tandayolili pnevmoniis 

mkurnalobis xangrZlivobis prognozirebisa da 
arakeTilsaimedo Sedegebis Tavidan acilebisaT-
vis naadrevad dabadebul bavSvebSi gamoavlina 
88,9% marTebuli SemTxveva, 9,5% - ganusazRvre-
li da 1,6% - mcdari, rac miuTiTebs algoriTmis 
maRal saimedobaze (≥95%).

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].

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 

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%, р<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%, р<0.001) and 1.7 times (25.4% 
versus 15.0%, р<0.05) more than in the control group (Fig. 1). 

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). 

Fig. 2. The age structure of the teenagers based on the my-
cobacterium tuberculosis susceptibility to antimycobacterial 
agents (%)

Consequently, the children under 1 year old were by 4.7 times 
more often affected by the pulmonary TB (23.8% versus 5.0%, 
р<0.001), and more than a half of the children under 4 years old 
were infected (59.6% versus 31.4%, р<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).

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%, 
р<0.05), RifTB was detected by 1.4 times more often (30.8% 
versus 22.3%, р>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%, р>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). 

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). 

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  (р<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 (р<0.01 – 0.05) as com-
pared to the children and by 2-5 times (р<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%, р<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%, 
р<0.05) and the disseminated TB was diagnosed by 1.4 times 
more often (Fig. 6).   

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-

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. 

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%, р<0.001), and more than a half of children under age 4 
was infected (59.6% versus 31.4%, р<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. I. 
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%, р<0.01); fibrous cavernous pulmonary 
TB was diagnosed by 2 times more often (5.9% versus 2.9%, 
р<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.

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 

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.

РЕЗЮМЕ 

ОСОБЕННОСТИ СПЕЦИФИЧЕСКОГО ПРОЦЕССА 
В ЛЕГКИХ У ДЕТЕЙ И ПОДРОСТКОВ ИЗ ОЧАГОВ 
МУЛЬТИРЕЗИСТЕНТНОЙ ТУБЕРКУЛЕЗНОЙ ИН-
ФЕКЦИИ: КЛИНИКА И ДИАГНОСТИКА

Сахелашвили М.И., Костык О.П., 
Сахелашвили-Биль О.И., Пискур З.И.

Львовский национальный медицинский университет им. да-
нила галицкого,украина

Проведено комплексное клинико-микробиологическое 
обследование 256 больных детей (n=67) и подростков 
(n=78) из очагов мультирезистентной туберкулезной инфек-
ции (ОМРТИ) - основная группа и 111 больных чувствитель-
ным туберкулезом легких – 35 детей и 76 подростков, из очагов 
чувствительной туберкулезной инфекции (ОЧТИ) - контроль-
ная группа. Для установления диагноза мультирезистентного 
туберкулеза (МРТБ) применены молекулярно-генетические 
исследования мокроты, в частности методы GeneXpert MTB/
RIF и линейный зонд-анализ Hain Lifesciences.
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Установлено, что в ОМРТИ в 4,7 раза чаще болеют тубер-
кулезом (ТБ) легких дети в возрасте до одного года (23,8%), 
а до 4 лет − больше половины из детской возрастной группы 
(59,6%), чем в очагах чувствительного туберкулеза. Среди 
подростков основной группы преобладают подростки в воз-
расте 17 лет. В основной группе подростков в 1,6 раза чаще 
диагностированы МРТБ/РифТБ, чем у детей, а МРТБ в 3,7 
раза чаще выявляли у детей. Широкая лекарственная устой-
чивость (ШЛУ) констатирована у 1 (5,0%) ребенка, пре-
ШЛУ - также у 1 (5,0%). У подростков в сравнении с детьми 
основной группы в 3,5 раза чаще констатирована резистент-
ность к комбинации к HRS, в 2,7 раза − к HR, в 2,7 раза реже 
− к HRESZ и в 1,6 раза чаще − к HRES. У детей из очагов 
мультирезистентной туберкулезной инфекции милиарный 
ТБ диагностирован в 3,4 раза чаще, фиброзно-кавернозный 

ТБ легких - в 2 раза чаще, диссеминированный ТБ - в 1,4 
раза чаще, чем в контрольной группе. Менингоэнцефалит 
(4,9% - 4) и казеозная пневмония (2,9% - 2) диагностирова-
ны только в основной группе детей. У подростков достоверно 
чаще (в 3,5 раза) выявлен фиброзно-кавернозный ТБ, милиар-
ный ТБ - в 2,5 раза и казеозная пневмония - в 2,3 раза, в 1,7 
раза реже инфильтративный ТБ, чем в контрольной группе. 
Большинство больных детей (65,6%) и подростков (61,5%) 
основной группы выявлены при обращении к семейным 
врачам. В основной группе состояние средней тяжести 
отмечено у 24 (35,8%) детей, тяжелое - у 31 (46,3%). Рас-
пространенные формы туберкулеза диагностированы как у 
детей (44,7%), так и подростков (59,0%), однако состояние 
средней тяжести и тяжелое констатированы у подростков в 
1,3 раза реже, чем у детей. 

reziume

specifikuri procesis Taviseburebebi filtvebSi bavSvebsa da mozardebSi 
multirezistentuli tuberkulozuri infeqciis kerebidan: klinika da diagnostika

m.saxelaSvili, o.kostiki, o.saxelaSvili-bili, z.piskuri

lvovis danila galickis sax. erovnuli samedicino universiteti, ukraina

Catarebulia kompleqsuri klinikur-mikrobi-
ologiuri gamokvleva 256 bavSvisa, maT Soris 
- ZiriTadi jgufi (n=145, 67  bavSvi, 78 mozardi) 
multirezistentuli tuberkulozuri infeqciis 
keridan da sakontrolo jgufi (n=111, 35 bavSvi, 76 
mozardi) mgrZnobiare tuberkulozuri infeqciis 
keridan. multirezistentuli tuberkulozis di-
agnostikisaTvis gamoynebulia naxvelis moleku-
lur-genetikuri kvleva, kerZod, GeneXpert MTB/RIF 
meTodi da xazovani zond-analizis meTodi Hain 
Lifesciences.
dadgenilia, rom multirezistentuli tuber-

kulozuri infeqciis keraSi, mgrZnobiare tuber-
kulozis kerasTan SedarebiT, filtvebis tuber-
kuloziT 1 wlamde asakis bavSvebi avaddebian 
4,7-jer ufro xSirad (23,8%), xolo 4  wlamde 
asakSi – bavSvTa asakobrivi jgufis naxevarze 
meti (59,6%). ZiriTadi jgufis mozardebs Soris 
Warboben 17  wlamde asakis pirebi. farTo samkur-
nalwamlo premdgradoba konstatirebulia 1 (5%) 
SemTxvevaSi, farTo samkurnalwamlo mdgradoba - 
1 (5%) bavSvSi, xolo mozardebSi – orive maCvene-
beli orjer ufro xSiria. bavSvebSi multirezi-

stentuli tuberkulozuri infeqciis kerebidan 
miliaruli tuberkulozi diagnostirda 3,4-jer 
ufro xSirad, filtvebis fibrozul-kavernuli 
tuberkulozi – 2-jer ufro xSirad, diseminire-
buli tuberkulozi – 1,4-jer ufro xSirad, vidre 
sakontrolo jgufSi. meningoencefaliti (4,9% - 
4) da kazeozuri pnevmonia (2.9% - 2) diagnostirda 
mxolod ZiriTadi jgufis bavSvebSi. mozardebSi 
sarwmunod ufro xSirad (3,5-jer) gamovlinda 
fibrozul-kavernuli tuberkulozi, miliaruli 
tuberkulozi (2,5-jer), kazeozuri pnevmonia (2,3-
jer) da infiltraciuli tuberkulozi (1,7-jer) 
ufro iSviTad, vidre sakontrolo jgufSi.
ZiriTadi jgufis bavSvebis (65,6%) da mo-

zardebis (61,5%) daavadeba gamovlinda ojaxis 
eqimTan mimarTvis dros. ZiriTad jgufSi sa-
Sualo simZimis mdgomareoba aRiniSna 24  bavS-
vSi (35,8%), mZime – 31-Si (46,3%). tuberkulozis 
gavrcelebuli formebi diagnostirebulia ro-
gorc bavSvebSi (44,7%), aseve, mozardebSi (59,0%), 
Tumca, saSualo da mZime mdgomareoba mozardeb-
Si konstatirebulia 1,3-jer ufro xSirad, vidre 
bavSvebSi.


