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CaxeTtak

MynTtupesnctenTHa Tybepkynosa (eHr. multi-drug resistant tuberculosis,
MDR TB) ce gaHac cmaTpa Haj3HayajHWjoM M HajonacHujom npenpe-
KOM 3a enumuHaumjy Tybepkynose, a pag Ha npeBeHUuju oBor obnuka
oborbetba cMaTpa ce BenMKUM OOMNPUHOCOM 3A4paBrby Ibyau U yluTeamn
y pecypcuma. Liurbesn papga cy 6unu aHanusmpaty mcxoge nevexa
obonenux og MynTupesucteHTHe Tybepkynose nedeHux y CneumjanHoj
6onHnum 3a nnyhHe 6onectn ,03pen” — Cokobana y nepuogy og 2009.
no 2019. rognHe n ngeHTndukoBatTn akTope nosesaHe ca ucxogvma
neyetba. M3BpLUMNM CMO PETPOCTIEKTVBHY aHanu3y ncxopaa neyewa cBmx
(n=89) cnyuyajeea MDR TB neuyenux y nepuogy 2009-2019. roguHe y
CneuujanHoj 6onHmnum 3a nnyhHe 6onectn ,03peH” — Cokobama. Kopu-
wheHa je AecKpUNTUBHA CTATUCTMYKa aHanmaa CBUX PacronoXuBmMX ka-
paktepuctka MDR TB. Jloructuuka perpecnona aHanmsa kopuwhera je
3a naeHTUdrKoBame akTopa Koju Cy NOBE3aHN Ca yCrneLIHUM fieYerH-em
(Mcxoam nevetrba U3neyeH 1 3aBpLUEHO nederse) 1 cMpTHoLwhy. CMpTHOCT
obonenux je 6una cTaTUCTUYKM 3HAYajHO MOBe3aHa ca HeyxpakeHoLwhy
(OR =5,55; 95% CI: 1,39-20,00), ynotpebom ankoxona (OR = 4,54; 95%
Cl: 1,22-10,67), 6bunatepanHum kaButapHuMm nesmjama (OR = 16,67;
95% CI: 3,03—-100,00), Behum 6pojeMm enu3oga NpeTxogHux nedera (p
<0,001), oy>xnm BpemeHOoM A0 nocTaBrbaka AujarHose (p<0,001), sehum
npoce4HnM Bpojem xocnuTanusauuja u enusopa NPETXoAHMX Neyerba
(p <0,001), kao u cnegehum komopbugutTetuma: nnyhHum (OR = 14,29;
95% ClI: 2,70-100,00), oborbetnma cpua 1 KpHux cygosa (OR = 7,14;
95% CI: 1,79-25,00), ounjabetrecom (OR = 5,88; 95% CI: 1,39-25,00) un
manurium oboreerwnma (OR = 12,50; 95% CI: 1,85-100,00). YcnewHocT
nevena obonenunx oq MDR TB je Beoma pobpa. [la 6u ce ogpxasana u
farbe noborbluaBana, NOTPe6HO je yCMepuUTW UHTepBeHUMje Ha pelua-
Bake coumjanHux npobnema u komopbuanTeta mehy obonenuma koju
npunagajy pusuyH1M rpynama noBesaHnM ca foLuMM UCXOANMA NeYer-a,
Kao v Ha egyKkauyjy 30paBCTBEHMX PafHUKa BE3AHO 3a NOCTaBIbake CyM-
te 3a Th, npenosHaBawe 1 ynyhusame y creunjanusoBaHe yCTaHOBe 3a
aujarHoctuky n nevyewse MDR TB.

KmbyyHe peun: myntupesucteHuumja, Tybepkynosa, Mcxo-
On neyera, hakTopu

YBop,

MynTtupesncteHTHa TyOepkynosa (eHr. multi-drug resistant
tuberculosis — MDR TB) ce geduHuwe kao Tybepkynosa
n3asaHa cojem Oaktepuje Mycobacterium tuberculosis

Abstract

Multidrug-resistant tuberculosis (MDR TB) is currently considered to be
the most significant and dangerous obstacle to the TB elimination, and
the work on preventing this form of disease is considered as a major
contribution to human health and resource management. The purpose of
the article is to analyse treatment outcomes in patients treated for multire-
sistant tuberculosis at the Special Hospital for Pulmonary Diseases “Oz-
ren” — Sokobanja in the period from 2009 to 2019 and identify factors as-
sociated with treatment outcomes. We performed a retrospective analysis
of the treatment outcomes in all (n=89) cases of MDR TB treated over the
period from 2009-2019 at the Special Hospital for Pulmonary Diseases
Ozren — Sokobanja. Descriptive statistical analysis of all available MDR
TB characteristics was used. Logistic regression analysis was used to
identify factors associated with successful treatment (treatment outcomes
“cured” and “treatment completed”) and mortality. Patient mortality was
statistically significantly associated with undernutrition (OR = 5.55; 95%
Cl: 1.39-20.00), alcohol consumption (OR = 4.54; 95% CI: 1.22-10.67),
bilateral cavitary lesions (OR = 16.67; 95% CI: 3.03-100.00), multiple
prior treatment episodes (p<0.001), longer time to diagnosis (p<0.001),
higher average number of hospitalizations and previous treatment ep-
isodes (p<0.001), and the following comorbidities: pulmonary (OR =
14.29; 95% ClI: 2.70-100.00), cardiovascular diseases (OR = 7.14; 95%
Cl: 1.79-25.00), diabetes (OR = 5.88; 95% CI: 1.39-25.00) and malignant
diseases (OR = 12.50; 95% CI: 1.85- 100.00). The success of MDR TB
treatment is very good. To maintain and further improve this success, it
is necessary to focus interventions on resolving social issues and comor-
bidities among patients from risk groups associated with poor treatment
outcomes, as well as on education of health professionals related to sus-
picion of TB, its recognition and referral to specialized institutions for MDR
TB diagnostics and treatment.

Keywords: multi-drug resistance; tuberculosis; treatment
outcomes; factors

Introduction

Multidrug-resistant tuberculosis (MDR TB) is defined as
tuberculosis caused by a strain of Mycobacterium tuber-
culosis that is resistant, in vitro, to the effects of isoniazid
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Koju je in vitro pe3anucTeHTaH Ha edekTe usoHuasunga v pu-
damnuumHa, HajecmkacHnje aHTUTYOepKynoTcke nekose
(ATI) npBe nuHwWje, ca unu 6e3 pesncreHumje Ha GUNo Koju
apyrm nek. [laHac ce cmaTtpa HajaHa4ajHNjOM 1 HajonacHu-
jom npenpekom 3a epagukauujy Tybepkynose, a pag Ha
npeseHUMju oBor obnuka oborbewa cmaTpa ce BENUKUM
OOMNPUHOCOM 34paBrby fbyau u ywutean y pecypcuma [1].

[unjarHo3a bonecHka pe3ncTeHTHOr Ha NekoBe NocTaBba
ce jeanHo Ha ocHoBy nabopaTopuijcke in vitro noTBpae pe-
3UCTEHLMje Ha jedaH Unu BuLe aHTUTybepKynoTuka npee
nuHuje. KoHBeHUMOHaNHe MeTode 3a UCNUTUBakE Ooce-
TremBocTM Gauuna Th 3acHuBajy ce Ha geTekuuju pacta
Ha YBPCTMM XpPaHIbMBMUM MOAIOrama Koje cagpe aHTuTy-
BepkynoTuke.

KnuHnyka crvka pesucteHTHe TyOepKyrnose ce y OCHO-
BM He pasnukyje of yobuuajeHe 3a Tybepkynosy. Ha pe-
3UCTEHTHY Tybepkynosy ce Hajyewhe nocymha kKaga je
npucyTaH HeafeKBaTaH OAroBOP Ha NPUMEH-EHY Tepanujy.
[Mep3auctupare NO3UTUBHOCTU UMK MojaBa NO3UTUBHOCTU
nocre npumapHe KOHBep3uje (mpenacka MNO3UTUBHOT Y
HeraTMBaH) GaKkTepMONOLLKOr Hanasa, NoHeKkaga M Hanas
mManor 6poja 6auuna y Kyntypu, ykasyjy Ha moryhy pesu-
CTEeHLMjy Ha nekoBe. Y AnjarHOCTULM pe3NCTEHTHE Tybep-
Kynose crnpoBoge ce yobu4ajeHn OWjarHOCTMYKM MOCTyn-
LUM: NaXrbMBO y3MMare aHamHese, peHAreHCKU nperneq
rpygHor Kowa 1 nabopaTtopujckmi Npernean Kpsu 1 ypuHa,
odTanvonoLwkn n ayaouomeTpujckn npernegun. Kopuihe-
e rnekoBa Apyre NuHWje, Koju YeCTo MCnosbaBajy Hexe-
IbeHe ebekTe, Hamehe ga ce nojeguHu of OBUX Nperneaa
yewhe NoOHaBIbajy Y 3aBMCHOCTU Of, NMPMMEHEHOT pPeXMMa
neyewa [2].

Pexumn neuyewba ce dopmupajy Ha OCHOBY nogataka o
pesncTeHumju, NpeTxoqHoM Kopuwheny nekosa v pacrno-
noxueum nekosuma [1, 3]. MMocToje Tpu BpCTe pexuma:
CTaHAapAM30BaHW, emnupujckn 1 unHamsuayanHu. Kog
CTaH4apAM30BaHOr pexuma csBum bonecHuuyMma ce faje
WCTOBETHa Tepanuja Ha OCHOBY NofaTtaka O pPe3vCTeHLNnju
y AedmHMcaHoj nonynauumju 6onecHrka ca nogpydja oga-
kne gonase 6onecHuun. EmMnupujckn pexmm ce dhopmmpa
Ha OCHOBY pes3ucTeHuuje y gedumHucaHoj nonynaumju 6o-
NEeCHuKa, C TUM LUTO ce y 063up y3nma 1 npeTxoaHa Tepa-
nuja 6onecHuka. Hajoorbn je MHOMBUAYanHW pexum rae
ce Tepanuja nnaHupa Ha OCHOBY NogaTtaka O pe3ncTeHLmjm
Kog, Tor GonecHwuka, yaumajyhu y o63up u npeTxogHy Te-
panujy 6onecHuka n gpyre 3Ha4ajHe MeauLUMHCKe noaaTke
(tabena 1).

and rifampicin, the most effective first-line antituberculosis
drugs (ATD), with or without resistance to any other drug. It
is currently considered the most significant and dangerous
obstacle to the eradication of tuberculosis, and efforts to
prevent this form of disease are considered a major con-
tribution to human health and resource management [1].

The diagnosis of drug-resistant disease in patients is made
only on the basis of laboratory in vitro confirmation of re-
sistance to one or multiple first-line antituberculosis drugs.
Conventional methods for testing the sensitivity (drug sus-
ceptibility) of the TB bacilli are based on the detection of
growth on solid medium plates containing antituberculosis
drugs.

The clinical presentation of drug-resistant tuberculosis is
basically no different from that of the regular tuberculosis.
Resistant tuberculosis is most often suspected when there
is an inadequate response to the administered treatment.
Persistent positivity, or positivity following the primary con-
version (the transition from a positive to a negative test
result), as well as occasional finding of a small number
of bacilli in culture, indicate possible drug resistance. To
diagnose drug-resistant tuberculosis, common diagnostic
procedures are used: examination of patient history, chest
x-ray, laboratory blood and urine tests, ophthalmic and
audiometric examinations. The use of second-line drugs,
which often exhibit side effects, lead to some of these
procedures being repeated more often, depending on the
treatment administered [2].

Treatment regimens are formed on the basis of data on
drug resistance, previously administered drugs and avail-
able drugs [1,3]. There are three types of treatment regi-
mens: standardized, empirical and individual. In a stand-
ardized treatment regimen, all patients are administered
the same treatment based on the data on resistance in
the defined population of patients on the given territory.
The empirical regimen is formed based on resistance in
the defined patient population, taking into account the pre-
viously administered treatment. The best option is an in-
dividual regimen, wherein treatment is planned based on
the patient's resistance data, taking into account both the
patient's previous treatment and other significant medical
data (Table 1).
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Tabena 1. [pyne aHTUTYOepKynOTCKNX NiekoBa Aapyre nu-
Huje [4]

Table 1. Groups of second-line antituberculosis drugs [4]

Wwme rpyne / Group name Wwme neka / Drug name

MapeHTepanHu nekoBu
Parenteral drugs

®DryopoX1HONMOHU
Fluoroquinolones

OpanHu 6akTepuocTaTCcKu NeKoBU Apyre fNMMHUje NpoTuB TyGepKyrnose
Second-line oral bacteriostatic antituberculosis drugs

OcTanu nekoBu
Other drugs

Y npakcu ce Y4ecTo feLlaBa Aa ce 3arnoyHe feyere eMnu-
PUjCKUM PEXUMOM KOjU Ce, N0 NPUCTU3aky Hanasa pesu-
cTeHuuje, npunarohaea ogpeheHom GonecHuky [4]. Jleve-
He ce cnpoBoau y Ase dase: npsa (MHTeH3MBHA) 1 Apyra
(npoayxHa). NHTeH3nBHY hady nedera ogsimkyje TO LUTO
Ce TOKOM He NpuMersyjy HjekTabunHM NeKoBM Koju ce He
Jajy y npoayxHoj dasn neyewa. lleyere Tpaje HajMare
18 meceuu Mo MocTu3awy KOHBep3unje KynType Gauuna.
W3 ceera HaBegeHor ce Buan aa je anjarHoctuka MDR TB
CroXeHuja 1 CKynrba y OgHOCY Ha TybepKynosy nusassaHy
cojeBuma M. tuberculosis ceH3uTuBHUM Ha ATJ1 npee nu-
Huje, Nneyere je 3Ha4yajHO Ayxe un Tpaje Hajmawe 18-20
MeceLm, Nepmog 3apasHoCTU je OyXW, 3Ha4YajHO cy Yelhu
HeraTMBHU UCXoau (MPeKMamn nevera, HeycneluHa neyema
N MOPTanuTeT) U 0306UIbHN HeXerbeHn eddekTn nedemna,
of Kojux cy Heku u TpajHu. KomnnetHa tepanuja MDR TB
je 50-200 nyta ckynrba of Tepanvje Tb ceH3auTuBHe Ha
ATJ1 npse nunuje [1].

UurbeBu papa

[MmaBHM UMb paga je OMo aHanuaMpaTy UCXoAe Nedena
obonenvx o4 MynTUPE3UCTEHTHE TyOGepKyno3e neyYeHnx y
CneuwjanHoj 6onHunum 3a nnyhHe 6onectn ,03penH” — Co-
kobara y nepuogy og 2009. po 2019. roguHe. JogatHu
unrb je 6uo ga ce yTBpAE HajBaXkHUjU daKTOpU Koju Cy no-
BE3aHM Ca yCNeLHNM NCXOAMMa feyetsa.

kanamycin
amikacin
capreomycin
levofloxacin
moxifloxacin
gatifloxacin
ofloxacin
ethionamide
prothionamide
cycloserine
terizidone
p-aminosalicylic acid
clofazimine
linezolid
amoxicillin/clavulanate
thioacetazone
clarithromycin

imipenem

In practice, treatment is often initiated using the empirical
regimen, which is then adapted to the particular patient
once the resistance testing findings come in [4]. Treatment
is carried out in two stages: first (intensive) and second
(continuation). The intensive treatment stage is character-
ized by administration of injectable drugs, which are not
used in the continuation treatment phase. The treatment
lasts a minimum of 18 months after culture conversion.
From the above, it can be seen that MDR TB diagnostics
are more complex and more expensive compared to tuber-
culosis caused by the strains of M. tuberculosis sensitive
to first line ATDs; treatment is significantly longer, lasting at
least 18-20 months; the period of contagiousness is longer;
and negative outcomes (treatment interruptions, unsuc-
cessful treatment and mortality) and severe side effects
of treatment, some of which are permanent, are more fre-
quent. Complete MDR TB treatment is 50-200 times more
expensive than the treatment of drug susceptible TB [1].

The aim of the study

The aim of the study was to analyse treatment outcomes
in patients treated for multi-drug resistant tuberculosis at
the Special Hospital for Pulmonary Diseases “Ozren” —
Sokobanja in the period from 2009 to 2019. The additional
objective was to determine the most important factors as-
sociated with successful treatment outcomes.
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MeTon

M3Bpwmnu cmo peTpocrneKkTMBHY aHanuady mcxoga nedve-
ta cBux (n=89) cnyyajesa MDR TB neyeHunx y nepuogy
2009-2019. rognHe y CneuujanHoj 6onHuum 3a nnyhHe
6onectn ,,03peH” — Cokobara. AHanuavpanu cMo Ccry-
yajeee Tb npema ctapocHoj obu, nomny, obpasoBatby,
3aHMMaky, aHaTOMCKO] fokanu3aumju 6onectu, uctopwmju
npeTxogHor neyewa, HIV cratycy (koju ce eBugeHTnpa og
2010. roguHe) n ApyruM KIMHWYKUM KapakTepucTukama.
Pesyntatn nedvewa ykrbyumBanu cy cnegehe kateropu-
je: naneyeH, 3aBpLUEHO neyene, M3rybrbeH us npahema,
YMpPO, HEYCMELLHO NeYere 1 HUje eBUOEHTMPaH 1cxog ne-
yema [5]. 3a gujarHosy n gedmHMuKjy criyyaja kopuwheHe
Cy HauuoHarnHe cmepHuue 3a koHTpony Th y Cpbuju koje
cy ycknaheHe ca cmepHuuama C30.

OunjarHo3a TyGepKynose

[wnjarHosa Tybepkynose je 3aCHOBaHa Ha KIMHWUYKUM U pa-
OMONOLLKMM Hanasuma, a notephyje ce 6aktepronoLku u/
unu xmctonowkun. Jlabopatopujcka NOTBpAa ce CrpoBOAM
nytem getekuuje npucyctea baunna Tybepkynose n ncnu-
TMBaha OCETILUBOCTU Ha nekose (eHr. Drug susceptibility
testing — DST) pudamnnumH n n3oHnasung kopuwherwem
MOSEKYNapHUX TEXHUKa, KyrnTMBaLMjOM Yy TE€YHUM Meau-
jymMrMma ca pasnuuuTM OCETIbMBUM CUCTEMMMA 3a paHo
OTKpuBake pacta 1 6p3y maeHTUdUKaLM)y N30N0oBaHNX
Kyntypa nomohy nMmyHoxpomaTorpagckmx ncnutnsama u
MOreKyrnapHux TexHuka [6].

OeduvHuumja n knacudukaumja cnyyaja

Knacudukaumja Ha oCHOBY pe3ucTeHuMje Ha nekoBe

CnyuJajeBu ce knacuduKyjy y kateropuje Ha OCHOBY TecTa

OCEeTIbUBOCTU Ha feKOBE KITMHUYKMX 1n3onara 3a Koje je no-

TBpheHo aa cy M. tuberculosis:

*  MoHopesucTeHLmja: pe3ucTeHumja camo Ha jefaH of
aHTMTYbepKynoTrka npee nuMHuje

* [lonupesncTeHuuja: pesanucteHumja Ha BULLE of jeqHor
aHTUTYbepKynoTmka npee nuHuje (OcuM n3oHWjasuaa
1 pucamnuumHa)

*  MyntupesucteHumja (MDR TB): pesucteHunja Hajma-
He Ha U30oHWja3nag u pudamnuumnH

» EkcTeH3uBHa pe3ncTeHumja: pe3ncTeHLmja Ha Hekn o
¢riyopoOXMHOSIOHa N HajMake Ha jedaH o TPU UHjeK-
LUnoHa aHTUTYOepKynoTuka apyre nuHuje (Kanpeomu-
LWH, KaHAMULMH 1 aMUKauuH), Y3 KOjy MOCTOjU U Myr-
TUpe3ncTeHuuja

* PesucreHumja Ha puamMnuumH: pesucTeHumja Ha pu-
damnuumH Koja ce aeTekTyje (PeHOTUNCKUM Ui reHo-
TUNCKMM MeTofama, ca unm 6es pesucteHumje Ha apy-
re aHTuTyb6epkynoTtuke. OByxsaTa CBaKy pe3avcTeHuunjy

Gordana Antonijevi¢, Maja Stosi¢

Method

We performed a retrospective analysis of the treatment
outcomes in all (n=89) cases of MDR TB treated over the
period from 2009-2019 at the Special Hospital for Pulmo-
nary Diseases Ozren — Sokobanja. We analysed TB cases
by age, sex, education, occupation, anatomical localiza-
tion of the disease, previous treatment history, HIV status
(recorded since 2010) and other clinical characteristics.
Treatment outcomes included the following categories:
cured, treatment completed, lost to follow-up, died, failed
treatment and no treatment outcome recorded [5]. Nation-
al guidelines for TB in Serbia, which are harmonized with
WHO guidelines, were used for diagnosis and case defi-
nition.

Tuberculosis diagnosis

Tuberculosis is diagnosed based on clinical and radio-
logical findings and confirmed using bacteriological and/
or histological methods. For laboratory confirmation, the
presence of tuberculosis bacillus is detected, and drug
susceptibility tests (DST) are conducted for rifampicin and
isoniazid using molecular techniques, cultivation in liquid
media with various sensitive systems for early growth de-
tection and rapid identification of isolated cultures using im-
munochromatographic tests and molecular techniques [6].

Case definition and classification

Classification based on drug resistance

Cases are classified into categories based on drug sus-

ceptibility tests of clinical isolates confirmed to be M. tu-

berculosis:

* Monoresistance: resistance to only one of the first-line
anti- TB drugs.

» Polyresistance: resistance to more than one first-line
anti-TB drug (except isoniazid and rifampicin)

*  Multi drug resistance (MDR TB): resistance to, at least,
isoniazid and rifampicin.

+ Extensive resistance: resistance to any of the fluoro-
quinolones and at least to one of the three injectable
second-line anti-TB drugs (capreomycin, kanamycin
and amikacin), in addition to multi-drug resistance.

* Resistance to rifampicin: resistance to rifampicin de-
tected by phenotyping or genotyping methods, with or
without resistance to other anti-TB drugs. It includes
any resistance to rifampicin, whether it is monore-
sistance, multi-drug resistance, polyresistance, or ex-
tensive resistance.

Classification by resistance type
» Primary resistance: Primary resistance indicates that
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Ha pudamnuumH, 6uno Aa ce pagm 0 MOHOPE3UCTEH-
uMju, MynTUPE3NCTEHLMN, MONNPE3NCTEHLUMN NN eK-
CTEH3MBHO] pe3ncTeHumjn.

Knacudukaumja npema BpcTty pesmcteHumje

MACHWK JABHOT 3[1PAB/bA

MpumapHa pesucteHumja: lNMpumapHa pesucTeHumja
nogpasymeBa fa je ocoba WHMUUMpaHa PE3UCTEHT-
HUM cojem Gauuna Tybepkynose. [MyT TpaHcmucuje
pesucteHTHe Tb je nctn kao n Tb ocetrbmee Ha AT
npee nuHuje. Bucoka npesaneHua pesncteHtHe Tb y
3ajegHuum nosehasa pu3mKK ekcnosnumje pesncTeHTHo]
TB. HeamjarHoCTUKOBaHW, HENeYeHn Unu Heageksart-
HO IleveHn cny4yajeBn pesncTeHTHe Tb gonpuHoce
ofpKaBarby NpeBarneHLue pesncteHTHe Th, kao u npu-
CYCTBY BMCOKOrI NpoLeHTa 3apa3Hux mehly obonenvuma
op pesncteHTHe Th. OgpeheHe kapakTepucTuke okpy-
Xewa (npeHacerbeHocT, cnaba BeHTUNaumja un nowle
Mepe crnpedaBara Lnperwa nHdekunje y 3apaBcTee-
HMM yCTaHOBama M OpyrMM 3aTBOPEHUM cpeauHama),
Takohe gonpuHoce npeHocy pesncteHtHe Th.

CteueHa pesucteHumja: CTeuyeHa pesucTeHuunja je
pesynTat HeageKBaTHOI, HEKOMMIETHOr fevyeHa Unu
neyewa Iower keanuTeTa, WTO omoryhaBa pasBoj
MyTaHaTa pe3ucTeHTHUX cojeBa. Ako ce Tb oceTrbu-
Ba Ha ATJl npBe nuHWje neuyn TepanumjckuMm pexrmom
3aCHOBaHMM UCKIbY4YMBO Ha jedHOM edUKaCHOM Jleky,
noctoju pusnk ga he ce bakrepuja ca pesmcCTEHTHUM
MyTaumjama ymMHOXaBaTu OOAaTHO TOKOM fevera U
BPEMEHOM MNOoCTaTu AOMMHAHTHU coj. AkO je ocoba
3apaXkeHa cojem Koju je NpBOOUTHO pe3ncTeHTaH Ha
ogpeheHn nek nevyeHa TMM feKOM Miyc HOBUM JoAaT-
HMM FIeKOM, OHZa NOCTOjW PU3MK Of, Pa3Boja Pe3nCTEH-
umje Ha goaaTtHu nek. Ysohere nojeguHadyHux rexkosa
KOpak Mo Kopak y TepanujCkum pexvMyMa Moxe Ao-
BECTU OO0 Texux obnvka pesncTteHumje u Ha Kpajy oo
Heun3neunBmx obnuka 6onectn. CumynTtaHe npupoaHe
MyTauuje Mycobacterium tuberculosis koje pesynTyjy
OoTnopHoLWhy Ha BULLIE O, jeAHOT fieka Cy BEOMa peTKe.
W3 Tor pasnora, ogroeapajyhe nevete KomomHaumnjom
0f, HEKONWKO BMCOKOKBANWTETHUX NeKOBa Apyre nNuHu-
je 3HayajHO cmamyje puU3UK HacTajarba PEe3NCTEHTHUX
cojeBa, LUTO NpeacTaBrba rMMaBHW apryMeHT 3a Kopu-
where nekoBa BUCOKOr KBanuteTa y Ieyewy pesu-
CTEHTHUX 0bnuka Tybepkyno3e y3 afekBaTHO npuap-
KaBatbe TepanujckoM pexumy of cTpaHe obonenor.
Jlow oaroBop Ha Tepanujy U cCTedeHa pesncTeHuuja
Mory GuTn y3pokoBaHW HeopgroBapajyhvm neyerem,
Heogrosapajyhvm KBanuTeToM fekoBa, ANCKOHTUHYU-
TETOM y npoLecy HabaBke 1 hakTopuma Koju ce ogHo-
ce Ha oborenor a Koju KOMINpoMUTYjy npuapxaBare
TepanujckoM pPexumy W yrpoxasajy ycrnex nevera
(tabena 1). Takohe, cnabocTtun 3gpaBCTBEHOr CUCTEMA
1 counjanHe geTepMuHaHTe JONprHoce yTuuajy npet-

the patient is infected with a resistant strain of the tu-
berculosis bacillus. The path of resistant-TB transmis-
sion is the same as that of TB susceptible to first-line
anti-TBr drugs. A high prevalence of resistant TB in
the community increases the risk of exposure to re-
sistant TB. Undiagnosed, untreated or inadequately
treated cases of resistant TB contribute to maintaining
the prevalence of resistant TB, as well as to a high
percentage of contagious patients among the patients
suffering from resistant TB. Certain environmental
features (overcrowding, poor ventilation and poor in-
fection containment measures in healthcare facilities
and other indoor environments) also contribute to the
transmission of resistant TB.

Acquired resistance: Acquired resistance is the result
of inadequate, incomplete treatment or poor-quality
treatment, which allows the development of resistant
strain mutants. If drug susceptible TB is treated with a
treatment regimen based solely on a single effective
drug, there is a risk that bacteria with resistant muta-
tions will multiply further during treatment and become
the dominant strain over time. If a person infected with
a strain that is initially resistant to a particular drug is
treated with this drug plus a new additional drug, then
there is a risk of resistance to the additional drug de-
veloping. The introduction of individual drugs step by
step in treatment regimens can lead to more severe
forms of resistance and eventually incurable forms of
the disease. Simultaneous natural mutations of Myco-
bacterium tuberculosis that result in resistance to more
than one drug are very rare. For this reason, proper
treatment with a combination of several high-quality
second-line drugs significantly reduces the risk of de-
veloping resistant strains, which is the main argument
for the use of high-quality drugs in the treatment of
resistant forms of tuberculosis with adequate patient
adherence to the prescribed regimen. Poor response
to treatment and acquired resistance can be caused
by inadequate treatment, inadequate drug quality, in-
terruptions in the procurement process and factors re-
lated to the patient that compromise adherence to the
treatment regimen and threaten the success of treat-
ment (table 1). In addition, weaknesses of the health-
care system and social determinants contribute to the
impact of the above factors and are described below.

Classification of TB by disease localization
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Pulmonary tuberculosis (PTB) refers to any bacterio-
logically confirmed or clinically diagnosed case of TB
involving pulmonary parenchyma or tracheobronchial
tree. Pulmonary TB also includes cases where the
lungs are affected but there are also additional ex-
trapulmonary manifestations.



XOAHUX pakTopa 1 ONUcaHu cy y Aarbem TEeKCTY.

Knacudukaumja Tb npema nokanusaumju 6onectm

Mnyhxa Ty6epkynosa (MTB) ogHocu ce Ha cBaku Gak-
TEepVomnoLwKn MNOTBPAEeH WM KIUHWUYKM  AWjarHoCTu-
koBaH cny4aj Tb koju ykrbydyje nnyhHu napeHxum
unm TpaxeobpoHxujanHo ctabno. MNnyhHa T Takohe
yKIbyyyje crnydvajeBe Kopf Kojux cy 3axsaheHa nnyha u
nocTtoje 1 gogaTtHe BaHnnyhHe maHudectauuje.

BannnyhHa Ty6epkynosa (EMNTB) ogHocu ce Ha cBaku
BakTepunonoLLK/M NoTBpHEeH UnKn KIMHUYKM AnjarHoCTu-
KoBaH cny4aj Tb koju ykrbydyje opraHe Koju HUCy nny-
ha, Hnp. nneypa, NMMHU YBOPOBU, TPOYX, FEHUTOYPU-
HapHW TPaKT, Koxa, 3rnoboBu 1 KOCTU, MEHUHTE.

Knacudukaumnja T npema ncropuju nperxogHux ne-
yewa

HoBoobGonenu H1Mkaga Hucy nedvenn og T wnu cy ys-
nMmanu nekose npotus Tb mawe of jeaHor meceua.
PaHuje nevyeHn naumjeHTn cy KOpUCTUNN NeKoBe npo-
B TB y Tpajawy o4 Mecey faHa unu BuLLe.
HeycnelwHo neyveH: G60OMECHMK MOYMH-€ MOHOBHU pe-
XVMM fevyera HaKOH LUTO je MPETXO4HO HEeyCneLlHo
ne4yeH (cnyTyM ocTao Wiv MOHOBO MOCTA0 OUPEKTHO
nosnTMBaH nocrie NeT Unu BuLle MeceLun of noyeTka
nedvemna).

Jleyerwe nocne npekunaa: GONECHVK KOjU je NPeKMHyo
neyewe, Na ce nocne gga mMecela Unu BuLLE Meceum
MOHOBO jaBMO U MMa NO3UTUBHU GAKTEPMONOLLKA Ha-
nas.

MpemeLuTeH/gocerbeH: 6ONEeCHUK Koju je 13 gpyror pe-
rmcTpa TybepKyno3e NnpeMeLuTeH Aa HacTaBu NeYveHse.

Knacudmkaumja Ha ocHoBy HIV cTaTyca

HIV noantmeaH Tb GonecHuk je cBaku 6akTepUONOLLIKK
noTBpheH Unu KNMHUYKKM AnjarHOCTUKOBaH criyyaj Tb
KOju uMa no3nTuBaH pesynraTt Tectupana Ha HIV koje
je ypaheHo UCTOBpeMeHO Kaja je rnoctaBrbeHa auvja-
rHosa TB mnu noctoju Heku opyrn 4OKYMEHTOBaH A0-
Ka3 fa je naumjeHT y cuctemy nedewa HIV-a, kao wto
je ynuc y npe-APT peructap unun 'y APT peructap kaga
ce yeene APT Tepanuja.

HIV HeratmuBaH Tb 6onecHuk je cBakn 6akTeproroLLKu
noTBpheH Unu KrNMHUYKKM AnjarHOCTUKOBaH criyvaj Tb
KOju MMa HeraTMBaH pesynTar Tectupara Ha HIV, koje
je ypaheHo ncToBpeMeHo ca nocTtaBrbakeM anjarHose
TB. Csaku HIV HeratneBHun 6onecHuK 3a Kora ce Hak-
HagHo yTBpAM Aa je HIV nosutuBaH NOHOBO ce knacu-
dukyje.

HenosHat HIV cTtaTtyc 6onecHuka. Ynucyje ce 3a cBaku
HakTepuonoLLKy NoTBPHEH UMK KIIMHUYKK AnjarHOCTu-
KoBaH cny4yaj Tb koju Hema pesynTaT TecTMpara Ha
HIV n HnjegaH [OKyMeHTOBaH Jokas Aa je 6onecHuK y

Gordana Antonijevi¢, Maja Stosi¢

Extra-pulmonary tuberculosis (EPTB) refers to any
bacteriologically confirmed or clinically diagnosed
case of TB involving organs other than the lungs, e.g.
pleura, lymph nodes, abdomen, genitourinary tract,
skin, joints and bones, meninges.

Classification of TB according to previous treatment
history

The newly diagnosed had never been treated for TB or
they had been taking anti-TB medication for less than
a month.

Previously treated patients had used anti-TB drugs for
a month or more.

Failed treatment: a patient initiating a retreatment reg-
imen after the failure of previous treatment (sputum
remaining positive or becoming directly positive again
after five or more months from the start of treatment).
Treatment after discontinuation: a patient who had dis-
continued treatment, only to come back after two or
more months with a positive bacteriological finding.
Relocated/moved: a patient who has been transferred
from another tuberculosis registry to continue treat-
ment.

Classification based on HIV status

An HIV-positive TB patient is any bacteriologically
confirmed or clinically diagnosed case of TB having
a positive HIV finding on a test performed at time of
TB diagnosis, or a patient with any other documented
evidence of being in an HIV treatment system, such
as enrolment in the pre-ART Registry or in the ART
Registry when ART is introduced.

An HIV-negative TB patient is any bacteriologically
confirmed or clinically diagnosed case of TB having a
negative HIV finding on a test performed at the time of
TB diagnosis. Every HIV-negative patient who is sub-
sequently found to be HIV-positive is reclassified.
Unknown HIV status of the patient. This status is as-
signed to any bacteriologically confirmed or clinically
diagnosed case of TB with no HIV test result and no
documented evidence that the patient is in the HIV
treatment system. If HIV status is subsequently deter-
mined, the patient is reclassified according to the new
data.

Treatment results are categorized according to the lat-
est WHO definitions [7]:
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Cured: a patient with a negative sputum smear in the
last month of treatment and at least once before.

Treatment completed: treatment completed (using a
standard regimen), but so that there is no bacteriolog-
ical evidence of tuberculosis at the beginning and/or
during and at the end of treatment, meaning that the
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cuctemy HIV nedena. YKonNuko ce HakHagHO yTBpPAMU
HIV ctatyc 6onecHuka, oH/OHa ce MOHOBO Kracuduky-
jy y cknagy ca HOBMM MogaTkoM.

Pe3yntaTtu nevyewa KkaTteropucaHu cy npema HajHOBMU-

jum pedomHnumjama C30 [7]:

*  WNaneueH: obonenu koju nma HeraTuBaH Hanas pasma-
3a cnyTyma y nocrnegteM Mecely Neyvera n HajMare
jemaHnyT npe Tora.

* 3aBpLIEHO redvere: neverwe 3aBpLleHo (CTaHgapa-
HAM PEXMMOM), anu Tako Aa HeMa OaKTepuornoLIKor
Jokasa Tybepkynose Ha NoyeTky u/wunm y TOKy M Ha
Kpajy nederba, Te ce usnedyewe geduHulle paguo-
rpadpCKMM 1 KIMHWYKMM 3HaUMMa manedena bonectu.

* HeycnewHo nevene: neyerwe nocrie Kora je cnytym
OCTao MM NOHOBO MOCTA0 AMPEKTHO NMO3UTUBAH MET U
BMLLUE MECELM 0 MoYeTka Neyersa.

*  YMpo: 6onecHuk Koju je n3 6uno kor pasnora yMmpo To-
KoM nevemnsa Thb.

*  UarybrmbeH 13 npahewa: neyerwe MNPeKnHYTO TOKOM
Hajmare [ABa y3acTonHa Mecela unm je obonenu og-
cerbeH/npemeluteH (GONECHWK KOju je npemeLuTeH y
apyry AT jeouHuuy, Tako fa MUCXOA Ievera Huje rno-
3Har).

*  Huwje eBanynpaH

e YcnewHo neyeHun: npeacraeiba 36mup 6poja nsneveHnx
GonecHMKa 1 OHUX KOju Cy 3aBpLUUIIN fedense, u3pa-
XKEH y MpoLeHTUMa y OAHOCY Ha Bpoj perncTpoBaHmx
Tb 6onecHuka.

CtaTtncTnyka aHanmsa

KopuwheHa je geckpunTvMBHaA CTaTMCTMYKa aHanm3a CBUX
pacnonoxmeux kapaktepuctuka MDR TB. Ananusnpanu
CMO criyyajeBe npema ctapocHoj Jobu, nony, obpasoBamsy,
3aHMMakby, aHaToMckoj nokanusauuju MDR TB, kaTteropuju
pernctpauuje, HIV ctatycy, knacudukaumju pesncteHumje
n apyrum obenexjuma ns MeguumHcke AoKyMeHTauuje.

Jlornctunyka perpecunoHa aHanmnsa kopuwheHa je 3a nges-
TUdUKOBaHE haKkTopa Koju Cy NoBe3aHu ca ycnewHuM re-
YyerseM (MCXOAM NeveHa U3reyeH 1 3aBpLUEHO NneveHe) 1
cMmpTHowwhy.

36or manor 6poja cny4ajeBa ca HeraTMBHMM UCXOLOM fe-
Yyerba Huje 6uno moryhe ypagutu MyntmMBapujaHTHy noru-
CTUYKY PErpecuoHy aHanmay.

Mogaum cy aHanuamMpaHu nomohy CTaTUCTUYKOr MakeTa
SPSS (IBM SPSS) Bepawnje 24, a BpegHocT p <0,05 cma-
TpaHa je CTaTUCTUYKN 3HaYajHOM.

treatment outcome is defined by radiographic and clin-
ical signs that the disease has been cured.

+ Treatment failed: treatment after which sputum re-
mained directly positive or became directly positive
again five or more months from the start of treatment.

+ Died: A patient who died from any cause of death dur-
ing the treatment of TB.

» Lost to follow-up: treatment interrupted for at least two
consecutive months, or the patient has relocated/been
transferred: a patient who has been transferred to an-
other AT unit, so the treatment outcome is unknown.

* Not evaluated

* Treatment success: this represents the sum of the
number of cured patients and those whose treatment
has been completed, expressed in percentage relative
to the number of registered TB patients.

Statistical analysis

Descriptive statistical analysis of all available MDR TB
characteristics was used. We analysed cases according
to age, gender, education, occupation, anatomical locali-
zation of MDR TB, registration category, HIV status, resist-
ance classification and other characteristics available from
medical records.

Logistic regression analysis was used to identify factors
associated with successful treatment (treatment outcomes
“cured” and “treatment completed”) and mortality.

Due to the small number of cases with a negative treat-
ment outcome, a multivariate logistical regression analysis
could not be performed.

The data was analysed using the SPSS (IBM SPSS) sta-
tistical package version 24, and the value of p<0.05 was
considered statistically significant.

Results

MDR TB patients treated at the Special Hospital for Pul-
monary Diseases “Ozren” — Sokobanja, were predomi-
nantly male (68.5%), and the highest percentage were
in the age group 45-54 years (31.5%). A little less than a
half of the patients were undernourished (40.4%). Most
(89.9%) had graduated from primary or secondary school
and more than two-thirds of them were unemployed. Just
under three-quarters were smokers, and about one-third
consumed alcohol.

The other sociodemographic characteristics of patients are
shown in Table 2.
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PesyntaTtu

Mehy o6onenuma og MDR TB neuyeHum y CneuujanHoj
©onHuum 3a nnyhHe 6onectn ,,03peH” — Cokobara gomu-
Hupajy ocobe myLukor nona (68,5%), y Hajsehem npoueH-
Ty y BOGHOj rpynun 45-54 roguHe (31,5%). Mano mamre of
jeoHe NonoBUHE HMX je HEAOBOMbHO yxpaweHo (40,4%).
Hajsehwn 6poj (89,9%) je 3aBpLUMO OCHOBHY MUNU cpeaky
wikony, a Buwe o Aee TpehuHe wux je 6uno Hesanocrne-
HO. HeluTo makbe of Tpy YeTBPTUHE je buno nyada, a oko
jeoHa TpehuHa je kopucTuna ankoxor.

OcTtane couumogemorpad)cke KapakTepucTuke obonenmx
npukasaHe cy y Tabenu 2.

Tab6ena 2. Counogemorpadpcke kKapakTepucTuke criyyaje-
Ba MDR TB neuyeHux y CneuwnjanHoj 6onHuum 3a nnyhHe
6onectn ,03peH” — Cokobamna, 2009-2019. (n=89)

Gordana Antonijevi¢, Maja Stosic¢

Table 2. Sociodemographic characteristics of MDR TB
cases treated at the Special Hospital for Pulmonary Dis-
eases “Ozren” — Sokobanja, 2009-2019 (n=89)

O6enexje | Characteristic N (%)
Mon Mywku /| Male 61 (68,5)
Sex XeHcku | Female 28 (31,5)
WUHgekc TenecHe mace HeyxpaweHu | Undernourished 36 (40,4)
Body mass index HopmanHo yxpawenwu | Well nourished 53 (59,6)
16-24 9(10,1)
25-34 11 (12,4)
[o6Ha rpyna 35-44 14 (15,7)
Age group 45-54 28 (31,5)
55-64 17 (19,1)
65+ 9 (10,1)
O6pa3soBate Cpeama wkona unu Huxe / Secondary school or lower 80 (89,9)
Education ®akynTet u Buwe / University and above 9 (11,1)
PapHu cTatyc He3anocneH /| Unemployed 63 (70,8)
Employment status 3anocneH | Employed 26 (29,2)
Ynotpe6a ayBaHa Da/ Yes 62 (69,7)
Tobacco use He / No 27 (30,3)
Ynotpe6a ankoxona Aa/ Yes 32(35,9)
Alcohol consumption He / No 57 (64,1)
YnoTtpe6a HapKoTMKa Aa/ Yes 2(2,2)
Narcotics use He / No 87 (97.8)
BopaBak y 3aTBOpY Ra/ Yes 2(2.2)
Prison sentence He / No 87 (97,8)

[lBe TpehuHe cniyyajeBa je 6Guno npuMapHo MHpUUMpa-
HO MYNTUPE3UCTEHTHUM cojem. Hajsehn geo (94,4%) je
umao nnyhHu obnmk 6onectn n 6ro je NPeTXoaHO neveH
(81,9%). CBu cny4yajeBu cy 6unm nabopaTtopujckm nNoTep-
henn. Paguonoluku Hanas n octarne kapaktepuctnke MDR
TB npukasanu cy y Tabenu 3.

Two-thirds of the cases were primarily infected with a multi
drug-resistant strain N (%). Most of them (94.4%) had a
pulmonary form of the disease and had been previously
treated (81.9%). All cases were confirmed by laboratory
findings. Radiological findings and other MDR TB charac-
teristics are shown in Table 3.
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Tabena 3. Kapaktepuctuke MDR TB kog obonenux neve-
Hux y CneuujanHoj 6onHuum 3a nnyhHe 6onectun ,,03peH”
— Cokobarsa, 2009-2019. (n=89)

Table 3. Characteristics of MDR TB cases treated at
the Special Hospital for Pulmonary Diseases “Ozren” —
Sokobanja, 2009-2019 (n=89)

OG6enexje | Characteristic N (%)
BpcTa pesucTeHumje Mpwumapna / Primary 58 (65,2)
Type of resistance CekyHpaapHa / Secondary 31 (34,8)
AHaTomMcka nokanusauuja 6onectu nTe'/ PTB’ 84 (94,4)
Anatomical localization of the disease ENTB2 | EPTB? 5 (5,6)
WUcTopuja npeTxoaHor neyewa MDR TB Hoeoo6Gonenu / Newly diagnosed 25(18,1)
History of previous MDR TB treatment MpeTxoaHo neuenu | Previously treated 64 (81,9)
Na6opaTopujcka noTepaa Gonectu fa/ Yes 89 (100,0)
Laboratory confirmation of the disease He I No 0(0,0)
YHunartepanHu nnyhHu nnduntpar
PapMonoLuky Hanas y Bpeme ' (ca 6m1a'repar.|H!4M KaBUTapHUM nesujgma) 29 (32,6)
nocTaBmbama anjarHose Unilateral pulmonary infiltrate (with bilateral cavity lessons)
Radiological findings at the time of diag- BunatepanHu nnyhHu uHdmunTpar (6e3 kaBuTeTa)
) . . . o 58 (65,2)
nosis Bilateral pulmonary infiltrate (without cavities)
YHunatepanHa kaButapHa neswuja / Unilateral cavitary lesion 31 (34,8)
Pa3ma3 cnytyma / Sputum smear 73 (82,0)
Mukpobuornoluka AgMjarHocTUKa
Microbiological diagnostics Kyntypa / Culture 87(97.8)
lF'eHe Xnept/XAWUH / Gene Xpert/HAIN 2(2,2)
HIV cTaTyc? Mo3utueaH / Positive 3(3,4)
HIV status® Heratuean / Negative 86 (96,6)
MnyhHa o6orsewa* | Pulmonary disease* 31 (34,8)
O6Gorbera cpua M KpBHUX cygoBa’®
KomopGuauTeTn Cardiovascular disease® 1= (188
Comorbidities . .
Owja6etect | Diabetes® 10 (11,2)
ManurHa oborbewa’ /| Malignant disease’” 5(5,6)
MpoceyHa 6p3nHa koHBep3uje cnytyma / Average time to sputum conversion 776114
lNMpoceuyHa 6p3uHa koHBep3uje kyntype / Average time to culture conversion 86,5+ 10,2
Mpoce4yaH 6poj enusona npeTxoaHux nevewa /| Average number of previous treatment episodes 20+11
lMpoceyHo Bpeme Ao aujarHo3e y paHuma / Average time to diagnose in days 56,6 + 12,8
MpoceuyaH 6poj xocnutanusaumja / Average number of hospitalizations 22+13
lMpoceyHa AyxnHa Tpajawa neyewa / Average treatment duration 456,1 £ 176,2
Papuonoluka perpecuja Ha Kpajy nedewa / Radiological regression at the end of treatment 81 (91,0)
XupypLuko neyewe / Surgical treatment 2(2,2)

"MTB - NnyhHa Tb " PTB — pulmonary TB

2ENTB — BannnyhHa Tb

3 Mogaum o HIV ctatycy cy pacnonoxusu og 2010. roguHe

4 XpoHuyHa oncTtpyktnBHa 6onect nnyha, actma v pecnvparop-
Ha nHcyurLmjeHumja

5 ApTepujcka xunepTeHaunja, ncxemujcka 6onecT cpua u cpvaHa
MHCydMLMjeHumja

6 Ceu TMNoBu gunjabeteca

7 CBMX Nnokanuaauuja

YKynHa ycnewHocT nedyenwa npaheHe koxopTte obonenux
6una je 86,5%, mehy nnyhHum obnuumma 6onectun 85,7%.
Ympno je 12 og 89 6onecHuka (13,5%). detarsHn ncxogn
neyera obonenux npemMa fokanusawmjy n UCTopuju npeT-
XOOHWX Neyena npukasaHu cy y tabenu 4.

2 EPTB — extrapulmonary TB

3 HIV status data have been available since 2010

4 Chronic obstructive pulmonary disease, asthma and respiratory
failure insufficiency

5 Arterial hypertension, ischaemic heart disease and cardiac fail-
ure insufficiency

& All types of diabetes

" All localizations

Overall treatment success in the observed patient cohort
was 86.5%, and for pulmonary forms of the disease it was
85.7%. Of 89 patients, 12 died (13.5%). Detailed treatment
outcomes according to disease localization and previous
treatment history are shown in Table 4.
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Tabena 4. Vicxogn nedverwa obonenux ogq MDR TB neuve-
Hux y CneumjanHoj 6onHuum 3a nnyhHe 6onectn ,03peH”
— Cokobatba, 2009-2019 (n=89)

Gordana Antonijevi¢, Maja Stosi¢

Table 4. Treatment outcomes in patients treated for MDR
TB at the Special Hospital for Puimonary Diseases “Ozren”
— Sokobanja, 2009-2019 (n=89)

Ucxop nevewsa / Treatment outcome N (%)
\ M3neyeHu u 3aBpieHo neyewe / Cured and treatment completed 72 (85,7)
nTb
PTB Ympnu | Deceased 12 (14,3)
YkynHo / Total 84 (100,0)
W3nevyeHu u 3aBpieHo neyewe / Cured and treatment completed 5(100,0)
ENTE* Ympnu | Deceased 0(0,0)
EPTB? P ’
YkynHo / Total 5(100,0)
M3nevyeHu u 3aBpieHo neyewe / Cured and treatment completed 21 (84,0)
CBu HoBoOGOMENM Ymprnn / Deceased 4(16,0)
All newly diagnosed P :
YkynHo / Total 25 (100,0)
Panyi . W3neyeHu u 3aBpieHo neyewse / Cured and treatment completed 56 (87,5)
aH"‘? fietienn crytajesi Ympnu | Deceased 8 (12,5)
Previously treated cases
YkynHo / Total 64 (100,0)

"MTB — MnyhHa Tb
2ENTB — BannnyhHa Tb

YHMBapuWjaHTHa NOrMCTUYKa PErpecnoHa aHanmaa nokasa-
na je fa je og coumopgemorpadCkmx KapakTepuctuka cMpT-
HoCT obonennx Guna CTaTUCTMYKM 3Ha4YajHO NnoBe3aHa ca
HeyxpareHoLwhy 1 ynotpebom ankoxona.

Kapga cy y nuTawy KnuHWYKE KapaktepucTuke Gonectu,
ucTa aHanusa je nokasana ga je CMpTHOCT oborenmx
CTaTUCTMYKN 3Ha4vajHO Guna noBesaHa ca paguvorioLLIKOM
CNUKOM yHunartepanHor nnyhHor uHdpuntparta (ca 6una-
TepanHuM KaBuTapHum nesunjama) n bunarepanHum nnyh-
HUM MHUNTPaToM (6e3 kaBuUTETA). YMPNKY Cy CTaTUCTUYKM
3Ha4yajHO Mare MocTu3anu paguonoLlky perpecujy nnyh-
HMX NPOMeHa TOKOM BpeMeHa. Takofe, CMpPTHOCT je cTaTtu-
CTUYKM 3HaYajHO Omna noee3aHa ca TEXMUM MyNIMOMOLLKAM,
KapamosnoLLKMM KoMopbuamnTeTma, kao 1 ca NpUcyCcTBOM
Onjabeteca M ManurHux 6onectn mehy obonenvma o
MDR TB.

lMpoceyHa Gp3nHa KOHBep3wje crnyTyma, Kao u 6p3uvHa
KOHBep3uje KynType, Mefly ympnuma je 6una crtatucTuyku
3Ha4ajHo ayxa (y npoceky 20 gaHa) y ogHocy Ha obonene
KOju Ccy OuUnun na3nedyeHn Unu cy 3aBpLUnn fievere. YMp-
N1 cy umanu CTaTMCTUYKU 3HaYajHO BULLIE enu3oaa npet-
XOAHUX fneversa, MPOBENM Cy CTAaTUCTUYKN 3HAYajHO AyXKe
BpeMeHa 40 NocTaBrbakba AujarHo3e M noyetka neyemnsa,
UManu cy CTaTUCTUYKM 3Ha4ajHO BULLE XOcnuTanu3auuja,
a caMmuM TUM je 1 Tpajake HUXOBOT Nneyera buno cratu-
CTMYKMN 3HaA4YajHO OyXe.

[ertarbaH npvkas pe3dynrtaTta yHuBapujaHTHe aHanvae npw-
KasaH je y Tabenu 5.

"PTB — pulmonary TB
2 EPTB — extrapulmonary TB

Univariate logistic regression analysis showed that, among
the sociodemographic characteristics, patient mortality
was statistically significantly correlated with undernutrition
and alcohol use.

Regarding theclinical characteristics of the disease, the
same analysis showed that patient mortality correlated in a
statistically significant manner with the radiological findings
of the unilateral pulmonary infiltrate (with bilateral cavitary
lesions) and bilateral pulmonary infiltrate (without cavities).
Patients who died had a statistically significantly lower
chance of having achieved radiological regression of pul-
monary lesions over time. In addition, mortality was statis-
tically significantly correlated with more severe pulmonary
and cardiac comorbidities, as well as with the presence of
diabetes and malignant diseases among MDR TB patients.

The average time to sputum conversion and the time to
culture conversion had been statistically significantly
longer (an average of 20 days) among the patients who
died, compared to those who were cured or had their treat-
ment completed. The patients who died had had statisti-
cally significantly more episodes of previous treatments,
their time to diagnosis and commencement of treatment
had been statistically significantly longer, they had had sta-
tistically significantly more hospitalizations, and therefore
their treatment had lasted statistically significantly longer.

A detailed view of the results of the univariate analysis is
shown in Table 5.

42

SERBIAN JOURNAL OF PUBLIC HEALTH

VOLUME 98  NUMBER 1

MARCH 2024



lopaaHa AHTOHWjeBWA, Maja Ctowuh

Tabena 5. Pesyntatn yHuBapujaHTHe noructuyke perpe- Table 5. Results of univariant logistic regression analysis
CMOHe aHanu3e (ucxogHo obenexje — ycnewaH ucxog ne- (outcome characteristic — successful outcome of treat-

Yekrsa) ment)
W3neyeHun n
3aBpLWUnK
nevyemwe YMmpnu
. Cured and Died
O6enexje = " o P BpegHocT
Characteristic treatment (n=12) IR ks ) P value
completed
(n=77)
N (%) N (%)
Mon Mywku / Male 51 (66,2) 10 (83,3) 0,39 (0,08-1,92) 0,248
Sex Xewcku | Female 26(33,8)  2(16,7)
WHAekc TenecHe Mace Heyxpatbenu / Undernourished 27 (35,1) 9 (75,0) 0,18 (0,05-0,72) 0,015
Body mass index HopmanHo yxpawsenu | Well nourished 50 (64,9) 3(25,0)
16-24 9 (11,7) 0 (0,0) 3,47 (0,18-63,45) 0,402
25-34 10 (13,0) 1(8,2) 1,64 (0,19-14,13) 0,651
NloGHa rpyna 35-44 10 (13,0) 4 (33,3) 0,29 (0,07-1,17) 0,081
Age group 45-54 25 (32,5) 3(25,0) 1,44 (0,35-5,79) 0,605
55-64 13 (16,9) 4 (33,3) 0,41 (0,11-1,55) 0,187
65+ 9 (11,7) 0(0,0) 3,57 (0,19-65,38) 0,390
(eI MR E) LT CTE D 68(88,3) 12(100,0) 0,28 (0,02-5,27) 0,402
O6pasoBatbe Secondary school or lower
Education dakynTeT U BULe
University and above 9 (11.7) 0(0,0)
PagHm cratyc HesanocneH / Unemployed 53 (68,8) 10 (83,3) 0,44 (0,08-2,17) 0,314
Employment status 3anocneH / Employed 24 (31,2) 2(16,7)
YnoTpe6a aysana Da/ Yes 52(67,5) 10(833)  0,41(0,08-2,04) 0,280
Tobacco use He / No 25 (32,5) 2(16,7)
Ynorpe6a ankoxona fa/ Yes 24 (31,2) 8 (66,7) 0,22 (0,06-0,82) 0,024
Alcohol consumption He / No 53 (68,8) 4(33,3)
Ynotpe6a HapkoTyKa fa/ Yes 2 (2,6) 0 (0,0) 0,82 (0,03-18,28) 0,904
Narcotics use He / No 75(97,4) 12 (100,0)
BopaBsak y 3aTBOpY ha/ Yes 2 (2,6) 0 (0,0) 0,82 (0,03-18,28) 0,904
Prison sentence He / No 75(97,4) 12 (100,0)
AHaromcka nTB1/ PTB1 72(93,4) 12(100,0) 0,52 (0,03—10,14) 0,671

nokanusauuja 6onectu
Anatomical localization

of the disease ENTB2/ EPTB2 5(6,6) 0(0,0)
""’;‘;g:fsa""\’n‘g?#;” HoBoo6onenu | Newly diagnosed 23(29,9) 2(16,7) 2,13 (0,43-10,49) 0,352
History of pravious MOR - 1 erxopmo nevenn | Previously treated 54(701) 10 (83,3)
:1;2:';3;;2:5‘; fa! Yes 77.(100,0) 12(100,0) 6,20 (0,12-326,95) 0,367
et disease He I No 000 0(0)

YHunartepanuu nnyhHu niduntpar
(ca 6unaTtepanHUM KaBUTapHUM ne3unjama)

Paavonowku Hanas y Unilateral pulmone')ry infiltrate (with bilateral 19(24.7) D{EE2) USRS B
BpeMe nocTaBrbakba CEly 22500
AujarHose BunatepanHu nnyhHu nnduntpar
Radiological findings at (6e3 kaBuTeTa) 58 (75,3) 0(0,0) 75,00 (4,24-1326,54) 0,003
the time of diagnosis Bilateral pulmonary infiltrate (without cavities)
YHunatepanHa kaBuTapHa nesuja 29 (37,8) 2(16,7) 3,02 (0,61-14,76) 0172

Unilateral cavitary lesion
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O6enexje
Characteristic

Pasmas cnytyma / Sputum smear

MukpoGuonouika
,qb.uarH.oc'ru'Ka Kyntypa / Culture
Microbiological
diagnostics FeHe XnepT/XAWH | Gene Xpert/HAIN
HIV craTyc® MosuTtusaH / Positive
3
HIV status HeraTtuBaH / Negative
MnyhHa o6orsewa* / Pulmonary disease*
O6orbera cpua U KpBHUX cyaoBa®
Komop6uautetn Cardiovascular disease®
Comorbidities

Awuja6eTtect / Diabetes®

ManurHa o6orsewa’ / Malignant disease”

MpoceyHa 6p3uHa KOHBep3uje cnyTyma
Average time to sputum conversion
MNMpoceyHa 6p3nHa KOHBep3uje KynType
Average time to culture conversion
MpoceyvaH 6poj envM3oaa NPeTXOAHUX FeveHa
Average number of previous treatment episodes
Mpoce4yHo BpeMe A0 AujarHo3e y AaHUMa
Average time to diagnose in days
MpoceyaH 6poj xocnutanusaumja
Average number of hospitalizations
lMpoceyHa AyxuHa Tpajara nevyerwa
Average treatment duration
Paguonoluka perpecuja Ha Kpajy nevyemwa
Radiological regression at the end of treatment

XupypLuKo neyexe
Surgical treatment

"MTB — MNnyhHa Tb

2ENTB - BannnyhHa Tb

3 Mopgauwm o HIV cTtaTycy cy pacnonoxusu og 2010. rogunHe

4 XpoHu4Ha oncTpykTvBHa 6onect nnyha, actma u pecnupartop-
Ha nHcyduumjeHumja

5 ApTepujcka xunepTeHsmja, ncxemujcka 6onect cpua u cpyaHa
WHCyduumMjeHLmja

6 Csu TMNoBu aunjabeteca

7 CBuWx nokanusauuja

* OpgHoC WaHcu

** 95% WNHTepBan noeepekra

36or manor 6poja obonenux og MDR TB koju cy ympnn,
Huje BUNo M3BOAIBMBO CNPOBECTU MYNTUBAPUjAHTHY JOTK-
CTUYKY PErPECUOHY aHanmay.

Gordana Antonijevi¢, Maja Stosic¢

U3neyeHn n

3aBpLUnu
neyewe Ympnu
Cured and Died
P
treatment (n=12) OR* (95% CI**) ?EQ:ZCT
completed
(n=77)
N (%) N (%)
61 (79,2) 12 (100,0) 0,15 (0,01-2,65) 0,195
75 (97,4) 12 (100,0) 1,21 (0,05-26,67) 0,905
0 (0,0) 2 (16,6) 0,03 (0,00-0,60) 0,023
3(3,9) 0(0,0) 1,17 (0,05-24,14) 0,917
74 (96,1) 12 (100,0)
21 (27,3) 10 (83,3) 0,07 (0,01-0,37) 0,002
7(9,1) 5 (41,7) 0,14 (0,04-0,56) 0,005
6 (7,8) 4 (33,3) 0,17 (0,04-0,72) 0,017
2(2,6) 3(25,0) 0,08 (0,01-0,54 0,009
66,6 + 10,1 87,6 +12,7 <0,001
76,5+10,0 96,5+104 <0,001
2,0+0,9 3,0+1,1 <0,001
343+124 79.0+10,8 <0,001
1,8+0,7 22+13 <0,001
542 +
246,4 + 89,2 189,2 <0,001
77 (100,0) 4(33,3) 292,77 (14,48-5918,32) p <0,001
1(1,3) 1(8,3) 0,14 (0,01-2,48) 0,182

"PTB — pulmonary TB

2 EPTB — extrapulmonary TB

3 Data on HIV status have been available since 2010

4 Chronic obstructive pulmonary disease, asthma and respiratory
insufficiency

5 Arterial hypertension, ischaemic heart disease and cardiac fail-
ure insufficiency

8 All types of diabetes

" All localizations

* Odds ratio

** 95% confidence interval

Due to the small number of patients with MDR TB who
died, a multivariate logistical regression analysis could not
be conducted.
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Ouckycwnja

Mehy ob6onenuma og MDR TB 3anaxeH je gOMMHaAHTaH
yAoeo MyluKkapaua, WTo ogroBapa rnobanHum nogaumma o
Tb n MDR TB [2] n nogaumma o Tb n MDR TB y EBponu
[8], mpu Yemy je ogHoC MyLlKapaua u xeHa 2,1:1. Y Asuju
Cy NpujaBrbeHN HWXU ogHOCK M3MeRy MyLLKapaua n XeHa
[9]. MpoceyHa cTapocT Hawwmx naumjeHarta 6una je y ckna-
[y ca pesyntatuma ctyguja cnposegeHux y EHrneckoj [10]
W Apyrum passujeHum 3emrbama [11], oK je cpefwa cTa-
pOCT ncnutaHuka y ctyanjama u3 Kenwuje [11] 6buna Huxa
(25-34 roguHe). Pagn ce o pagHO cnocobHoj nonynauumju
Koja je 300r Teluke BonecT NpUBPEMEHO NN TpajHoO paa-
HO HecnocobHa, LITO yKa3yje Ha BENVKM APYLUTBEHN 3HAYaj]
oBe bonecTu.

Haww nogaum nokasyjy na cy obonenu passunu nnyhny
MDR TB y npoceky 3a 20% BuLIe Hero LWTO je TO Cryyaj
Ha rmobanHom HuBoy n 'y EBponu [8]. Huckun HMBomn cymme
KNuHM4Yapa, Kkao 1 notewkohe y npubaerbamwy ogropapajy-
her y3opka 3a notepay, Takohe ce npujaBrbyjy Kao n3asos
y OoujarHoctmum oBux doopmu Gonectu [12]. MNopepn Tora,
HeKW of pasnora 3a pasnuky y ydectanoctu nnyhHmx gop-
mu y Cpbuju y nopehewy ¢ apyrum 3emrbama Esponcke
yHuje (EY) mory 6utn Hucka npesaneHumja HIV nidekumje
N OOMWHaAHTaH yaeo MyLukapaua Mefy obonenuma og Tb
yonwTte. [ocToje fokasu Aa je BepoBaTHuje aa he yyecTa-
noct BaHnnyhHe copme 6onectn 6utn Beha Kopg, xeHa y
nopehemwy ¢ mylkapumma [13].

[Nopepn TOra, yctaHOBUIIM CMO a je npoueHaT npeTxogHo
nedyeHmx cnydvajesa MHoro Buwwmn (30%) Hero Ha rmoban-
HOM HuBoy [8]. OBakaB pe3ynTaT MOXe yKa3uBaTu Ha Yu-
teHuudy aa y Penybnvum Cpbuju Huje 6uno opraHunsosa-
Hor neyewa MDR TB, Tako ga cy cBu 6ornecHuum Koju cy
OWjarHOCTUKOBaHW NPETXOAHUX rOAMHA 1 BUNM HeyCneLLHO
NEeYeHN yKIbyYeHN y OBY KOXOPTY GonecHuka [14].

O6pa3oBHuM cTaTyc nauvjeHata ca Tb y Hawem uctpaxu-
Bakby OO je HWxKM of onwTe nonynauunje y Cpobuju [15].
Hema nogaraka o o6pasoBHom cTaTtycy obonenux og MDR
TB y EBponu. Mnak, Benvku 6poj Hay4yHUX gokasa ykasyje
Ha obpasoBare kao BaHy OApedHuLUy 34paBiba M ga je
HMCKo obpasoBarbe NoOBE3aHO Ca fOLNM 34paBrbeM, CTpe-
COM M MarMM camornoLiToBarweM [16]. BehuHa naunjeHa-
Ta y Hawoj ctyamju je 6una HesanocrneHa, WTo oAroeapa
nogauuma n3 sehuHe eBponckunx semarba [14].

MpoueHaT obonennx Koju ynotpebrbaajy AyBaH U anko-
xon, kao n HIV nosutuBHmx crny4vajeBa 610 je y cknagy ca
pesynTatuma npujaBrbeHnM y bankaHckum 3emrbama (mc-
kreyuyjyhu PymyHujy kaga je y nutawy HIV/IMDR TB ca

Discussion

A predominant share of men has been observed among
MDR TB patients, which is in line with global TB and MDR
TB data [2] and TB and MDR TB data in Europe [8], with the
ratio of men to women of 2.1:1. Lower ratios of male to fe-
male patients have been reported in Asia [9]. Average age
of our patients was consistent with the results of studies
conducted in England [10] and other developed countries
[11], while the mean age of respondents in studies from
Kenya [11] was lower (25-34 years). This is a working-age
population that is temporarily or permanently disabled due
to severe iliness, indicating the great social impact of this
disease.

Our data shows that patients developed pulmonary MDR
TB in 20% more cases, on average, than is observed glob-
ally and in Europe [8]. The fact that clinicians rarely raise
the suspicion of this form, as well as the difficulties in ob-
taining a suitable sample for confirmation, are also report-
ed as challenges in diagnosing these forms of the disease
[12]. In addition, some of the reasons for the differences in
prevalence of pulmonary forms in Serbia relative to other
European Union (EU) countries, may lie in the low preva-
lence of HIV infection and the predominant share of men
among TB patients in general. There is evidence that the
extrapulmonary form of the disease is likely to be more
frequent in women compared to men [13].

In addition, we found a much higher percentage of previ-
ously treated cases (30%) than globally reported [8]. Such
findings may indicate that there was no organized MDR TB
treatment in the Republic of Serbia, so all patients who had
been diagnosed in previous years and who were treated
unsuccessfully were included in this patient cohort [14].

The educational status of TB patients in our study was low-
er than that of the general population in Serbia [15]. There
is no information on the educational status of MDR TB
patients in Europe. However, a large volume of scientific
evidence points to education as an important determinant
of health, and low education being associated with poor
health, stress and lower self-esteem [16]. Most of the pa-
tients in our study were unemployed, which is in line with
the data from most European countries [14].

The percentage of patients using tobacco and alcohol, as
well as of HIV-positive cases, was in line with the results
reported in the Balkan countries (excluding Romania when
it comes to HIV/ MDR TB with a significantly higher preva-
lence of MDR TB/HIV co-infection) [8, 17] and lower than
HIV prevalence among MDR TB patients in EU countries [8].
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3HavajHO Behom npesaneHumjom MDR TB/HIV kouHdek-
umje) [8, 17] n HWxu op npeBaneHuunje HIV-a mefy obone-
nuva og MDR TB y 3emrbama EY [8]. CTyauje cnpoBegeHe
y Adpuum 1 Asnju oTKpUne Cy MHOFO HUXY nNpeBaneHLumjy
ynotpebe oyBaHa 1 ankoxona v Buwy npesaneHuujy HIV
nHpekumje mefhy obonenvma og MDR TB (30-38%) [18,
19].

Crtona ycnexa nedewa MDR TB neueHnx y CneuujanHoj
oonHuum 3a nnyhHe 6onectn ,O3peH” — Cokobara y no-
cmaTpaHoM nepuoay of jenaHaect rognHa y Cpbuju 6una
je BuULWa opf cTone ycnexa nedewa y EY, anu munak vcnog
rno6anHor unrea og 90% [8]. MehyTum, y3eBwn y o63mp
cTony ycnexa neyewa y EBponckom pervoHy Ceetcke
30paBCTBEHe opraHu3auuje koja je mehy paHuje nedyeHum
crnyyajeBrMa CKOpO ABa MyTa HWXa Yy OOHOCY Ha cTomny
ycrnexa rnevera NOHOBHO NEYeHnX criyyajeBa y Halloj 3e-
MIbW, pearnHo je Aa CMO Beoma 3a40BOSbHM HalUMM pe-
syntatuma.

NaeHTudurkoBanu cmMo Ada je CMpTHOCT CTaTUCTUYKKN 3Ha-
YajHo Guna nosesaHa ca TEXUM MyNMOSOLKMM, Kapauo-
NOLKNUM KoMopbuauTeTuma, Kao 1 NpucycTBom aunjabete-
ca n manurHmx bonectn mehy obonenuma og MDR TB y
ckragy ca MHorum gpyrum mctpaxusarwuma [20]. XOBI
je buna HajyyecTtanuja, a oBo oborberwe 1 MDR TB nmajy
3ajedHNYKe hakTope pM3uKa Kao LUTO Cy Mnyllene, H13aK
COLIMOEKOHOMCKM CTaTyc M gucperynauunja ogbpambeHunx
dyHKUMja doMahuHa LWTO [0BOAU A0 CUHEPrUCTUYKOr
owTehewa nnyha, ca MHTepakumnjoMm Ha MMYHOITOLLKOM W
henvjckom HMBOY Koja [OBOAM A0 CMakeHa epUKacHOCTU
neversa, ynopHe UHMEKTUBHOCTN M penanca (MHAuKaTop
CMamnseHor ycnexa nedewa) [21]. MaumjeHTn ca XOBI ye-
CTO NaTe Of CTakba Kao LITO cy nopemeheHn mykouunujap-
HW KNWpeHc, gyrotpajHa Tepanvja nHxanaunoHuM KopTu-
KocTepomamma, WwTo noBehaea noTeHumjanHy moryhHocT
TB nHdekumje n aktmeHe 6onectn. Ctyamje us LLiseacke u
KuHe cy ngeHtudmkosane ga naunjeHTtn ca XOBI n ca Te-
LLIKOM OMCTPYKLMjOM UMajy YNOpHY ynany AucajHux nytesa
N cMakeHy oabpambeHy yHKUMjy Cry30Koxe, LITO npe-
aucnoHupa noBehaHoj CKNOHOCTM Ka MHAEKLMjU cojeBuMa
OTMOPHMM Ha nekose [22, 23].

Heke cTyguje cy naeHtugukoane HesanocneHocT [21] u
mMurpaumje [22] kao npegukTope rybutka ua npahena 36or
nowler npuapxasaka nedewy. Nako Huje Buno cTpaHmx
WCNUTaHWKa y HaLLOoj CTyAMju, nocToju MmoryhHOCT nogperu-
CcTpauuje 300r HegocTaTka OCETILUBOr CMCTEMA Hag3opa.
AyTopu u3 YjeanweHor KparbeBcTBa ykasanu cy Ha no-
cneguue rybutaka y npahewy obonenux og MDR TB Ha
jaBHO 3apaBrbe 36or moryher npeHoca 6onectu n pusmka
op pe3ncTeHumje Ha nekose [23]. CnabocTu 3apaBCcTBEHOT

Gordana Antonijevi¢, Maja Stosi¢

Studies conducted in Africa and Asia found a much lower
prevalence of tobacco and alcohol use and a higher prev-
alence of HIV infection among MDR TB patients (30-38%)
[18, 19].

Treatment success rate in MDR TB patients treated at
the Special Hospital for Pulmonary Diseases “Ozren” —
Sokobanja in the observed eleven-year period in Serbia
was higher than the treatment success rate in the EU, but
still below the global target of 90% [8]. However, given the
treatment success rate in the European region of the World
Health Organization, which, in the population of previously
treated patients, is almost two times lower than the treat-
ment success rate of re-treated patients in our country, itis
realistic to be very satisfied with our results.

We identified that the mortality was statistically significantly
correlated with more severe pulmonary and cardiac comor-
bidities, as well as with the presence of diabetes and ma-
lignant diseases among MDR TB patients, which is in line
with many other studies [20]. COPD was the most com-
mon, with this disease and MDR TB sharing common risk
factors such as smoking, low socioeconomic status, and
the dysregulation of host defence functions leading to syn-
ergistic lung damage, with interaction at the immune and
cellular levels leading to reduced treatment effectiveness,
persistent infectiousness and relapse (indicator of reduced
treatment success) [21]. Patients with COPD often suffer
from conditions such as impaired mucociliary clearance;
prolonged treatment with inhaled corticosteroids increases
the possibility of TB infection and active disease. Studies
from Sweden and China found that COPD patients with
severe obstruction have persistent respiratory inflamma-
tion and decreased mucosal defence function, predispos-
ing them to an increased tendency for drug-resistant strain
infection [22, 23].

Some studies identified unemployment [21] and migration
[22] as predictors of loss from follow-up due to poor patient
compliance. Although there were no foreign respondents
in our study, there is a possibility of under-reporting due to
the lack of a sensitive surveillance system. Authors from
the United Kingdom pointed out the consequences that
losing MDR TB patients to follow up could have on public
health due to the possible transmission of the disease and
the risk of drug resistance [23]. Healthcare system weak-
nesses have also been identified as contributing factors to
poor treatment, as our study also found the time to diag-
nosis and treatment to be statistically significantly longer
among the patients who died [24]. In addition, previous
treatments were statistically significantly more frequent in
patients in our study who died, which has been confirmed
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cucteMa Takohe cy ngeHTudukoBaHe Kao haktopu Koju
OOMNpPUHOCE NoLnjeM Jievemy, ¢ 063Mpom Aa je oyxe yYeka-
H€ Ha QujarHo3y 1 nevere 1 Ko Halmvx naumjeHata 6uno
NOEHTU(UKOBAHO CTAaTUCTUYKM 3HAYajHO BULLe Mehy ymp-
numa [24]. Takohe, npeTxogHa nevewa Cy CTaTUCTUYKU
3Ha4ajHo BuULLEe 3abenexeHa n kog obonenux y Haloj CTy-
OVjn Koju cy ympnu, LWITO je A0 caja MHOro nyta notephe-
HO pasnMuUTUM CTyaujama y pasnuuantum semsbama [25].
To je jegHa of rmaBHUX Npenpeka KoOHTponu Tybepkynoase.
Pa3nosn 3a To cy MHOIOCTPYKMW, Kako Ha HWBOY NauujeH-
Ta Tako M Ha HMBOY 34PaBCTBEHOr CUCTEMAa N APYLUTBEHE
3ajegHuue. MaumjeHTn Koju ce He MpuapXxasajy Tepanuje
MOry ocTtatu MHMEKTUBHU, nmatu nosehaH pusnk oa pe-
ungmea, mopTtanuTeT of Tybepkynose, kao u nosehaHy
BepoBaTHONhy cTeveHe pesncTeHuuje Ha nekose [26]. He-
KOMWKO CTyauja je AOKYMeHTOBano gaktope Koju cy Be3a-
HM 3a NauujeHTa Kao LUTO Cy ankoxonusam, 3rnoynotpeba
cyncTaHum [27], He3anocrneHocT, npeTxoaaH bopasak y 3a-
TBOpY U BeckyhHnwTBo [28]. MNocnedvue npeknaa neyera
N garbe pesncTeHuMje Ha NIEKOBE yYMHUMe Cy AMPEKTHO
OMncepBMPaHO fNiedeH-e BUCOKO MPUOPUTETHOM CTpaTernjom
3a neyewbe Tb n MDR TB. [upekTHO oncepBupaHo ne-
yewbe (OOT) je HajecbmkacHuja cTpaTervja LWMpom cBeTa
Koja MMa 3a uMrb Aa nauujeHTn NpaBuiHoO y3umajy rekose
[29]. OBaj HMBO Here, mehyTum, 3axTeBa Behn obum no-
cna n noceeheHocT oHux Koju nede MDR TB y ogHocy Ha
nedene knacuyHe Tb un ctora Tpeba ga Oyge 3ajegHuyka
0QroBopHOCT ApywiTea [27]. MNpaBunHa ynotpeba noacTtu-
uaja Takohe Moxe noborbwaty npuapxaeare Tepanuju.
Moactuuaju 3a xpaHy 3ajeqHO ca NoApLUKOM couujanHor
pagHuka noborblwanu cy npugpxasamwe nevewy y CuH-
ranypy [23], Pycuju [24] n MHOrMM Apyrum 3eMsbama Lin-
pom ceeTa [28, 29]. CnabocTn 34paBCTBEHOr CUCTEMA CY
Takohe ungeHTUukoBaHe Kao hakTopu Koju OONpuHOCE
nowem KnuHmykom meHaumeHty MDR TB, wTto posogu
00 Heycrnexa neyewa (OACYCTBO aXKypvpaHUX KIUHUYKMX
CMepHuLUa, Heorosapajyhe cMepHuLEe Unu HenoLToBawe
cMepHuua, nowa obyka 1 Hag3op 34PaBCTBEHMX pagHuKa,
nowa opraHusauuja nporpama 3a Tb) [30]. Ckpahusare
Tpajaka nedewa MDR TB 3ajedHo ca nederwemM TELIKUX
HeXerbeHux peakuumja Takohe je HarmaweHo kao daktop
Koju Mmoxe noeehatu npuapxasane nevemny [31]. Jleyene
MDR TB 3axteBa npogyxeHy ynotpeby Buiie rnekosa u
BehnHa naumjeHaTa he uckycuTtn notewkohe y TonepaH-
unju. fa 6u ce n3dernm Hecnopasymu U HeEUCNyHaBahe
obaBesa, naunjeHTn Tpeba ga byay [obpo nHdopmmcaHu
0 pexuMmnmMa nedera kako 6m mornu aa 6yay aHraxxoBaHu
Kao napTHepu Koju he ynaratu y ycnex Tepanuvje 3ajeaHo
ca 3gpaBcTBeHUM pagHukom [30-32].

many times so far by different studies in different countries
[25]. This is one of the main obstacles to the containment of
tuberculosis. The reasons for this are manifold, both at the
patient level and at the healthcare system and community
level. Patients who do not adhere to treatment may remain
infectious, have an increased risk of relapse, mortality from
tuberculosis, and an increased likelihood of acquired drug
resistance [26]. Several studies have documented pa-
tient-related factors such as alcoholism, substance abuse
[27], unemployment, previously served prison sentence,
and homelessness [28]. The consequences of discontin-
uing treatment and further drug resistance have made di-
rectly observed treatment a high priority strategy for the
treatment of TB and MDR TB. Directly observed treatment
(DOT) is the most efficient strategy worldwide, aimed at
ensuring that patients take their medications correctly [29].
This level of care, however, requires a greater scope of
work and commitment from those who treat MDR TB com-
pared to the treatment of classical TB and therefore should
be the common responsibility of the society [27]. Proper
use of incentives can also improve adherence to treatment.
Food incentives, along with social worker support improved
adherence to treatment in Singapore [23], Russia [24] and
many other countries around the world [28, 29]. Healthcare
system weaknesses have also been identified as factors
contributing to poor clinical MDR TB management, leading
to treatment failure (lack of updated clinical guidelines, in-
adequate guidelines or non-adherence to guidelines, poor
training and supervision of healthcare professionals, poor
organization of TB programs) [30]. Shortening the duration
of MDR TB treatment along with the treatment of severe
adverse reactions have also been highlighted as factors
that can improve adherence to treatment [31]. Treatment
of MDR TB requires prolonged use of multiple drugs and
most patients will experience difficulties in tolerance. To
avoid misunderstandings and failure to meet obligations,
patients should be well informed about treatment regimens
so that they can be engaged as partners to invest in the
treatment success together with a healthcare professional
[30-32].

Conclusion

The success of MDR TB treatment is very good. To main-
tain and further improve this success, it is necessary to fo-
cus interventions on resolving social issues and comorbid-
ities among patients from risk groups associated with poor
treatment outcomes, as well as on education of healthcare
professionals related to establishing a suspicion of TB, its
recognition and referral to specialized institutions for MDR
TB diagnostics and treatment.
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3akrby4ak

YcnewHocT neyerwa odonenux og MDR TB je Beoma fgo-
Opa. [Ja 6u ce ogpxaBana u garbe noborbliaBana, no-
TpeBHO je yCMepUTU MHTEPBEHUMjE Ha pellaBaHe CoLU-
janHux npobrnema u komopbugutera mehy obonenuma
Koju npunagajy pusvyHuUM rpyrnamMa noses3aHuMm ca fnowmm
NCXOAMMA federba, Kao U Ha edykauujy 30paBCTBEHUX
pagHvKa Be3aHO 3a NnocTaBrbake Cymwe 3a Th, npeno-
3HaBawe U ynyhuBawe y crneuuvjanvM3oBaHe yCTaHOBE 3a
anjarHocTuky n nedesse MDR TB.
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