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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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THE INCIDENCE OF RESISTANCE TO ANTI-TUBERCULOSIS DRUGS AMONG 
DIFFERENT CATEGORIES OF TUBERCULOSIS PATIENTS IN THE REPUBLIC OF 

AZERBAIJAN
Aliyev Jеyhun Gadir Ogli.

Scientific Research Institute of Lung Diseases, Anti-tuberculosis Dispensary № 2, Baku, Azerbaijan.

Abstract.
In recent years, the epidemiological situation of tuberculosis 

in the world has remained tense. One of the main reasons for the 
epidemiological tension is the rapid increase in resistance to anti-
tuberculosis drugs. The status and frequency of resistance among 
different categories of tuberculosis patients in the Republic of 
Azerbaijan have been investigated. In the last three years (2021-2023), 
sputum and other examination materials of 11,093 tuberculosis patients 
in our country were sent to the “National Reference” laboratory for 
susceptibility testing. 40.7% of those examined are initially registered, 
and 59,3% are recurrent patients. Resistance to various types of drugs 
was detected in 20,4% of initially registered patients and 31,2% of 
repetitive ones. Among the examined patients, the highest frequency of 
Mono-H and Poly-resistance (HS, HE, HSE) was found in those who 
did not previously applied to anti-tuberculosis institutions – 66,9%, 
in initially registered patients – 38,9%, in relapses – 36,7%, in those 
who violated the treatment regimen – 25,1%, and the least in patients 
after unsuccessful treatment – 15,0%. Mono, Poly-resistance (R, RS, 
RE, RSE) was found in 36,9% of those who violated the treatment 
regimen, 36.4% after unsuccessful treatment, 35.2% in relapses, 27,8% 
in initially registered patients, and 10,7% among those who had not 
previously registered. The level of MDR was higher among those who 
failed treatment and violated the treatment regimen. Thus, they are 
32,0% and 24,9%, respectively. The incidence of GDD forms, 16,5%, 
was observed most often among patients with unsuccessful treatment. 
One of the main reasons for the epidemiological tension is the high 
prevalence of broad-spectrum drug resistance among persistent forms 
(49,2%). The increase in resistance among relapsers and treatment 
defaulters (20,1% and 19,9%, respectively) is one of the main reasons 
for the low treatment effectiveness.

Key words. Multidrug-resistant tuberculosis, extensively drug-
resistant tuberculosis, patients with primary tuberculosis, patients with 
recurrent tuberculosis.

Introduction.
According to the World Health Organization (WHO), the incidence 

of tuberculosis in the world in 2022 was 131 people per 100 thousand 
population [1,2]. Drug-resistant forms of tuberculosis were 17% 
among primary patients and 25% among those previously treated [3,4]. 
Despite the decrease in epidemiological indicators of tuberculosis 
over the years, a rapid increase in severe clinical forms, especially 
multi-drug-resistant (MDR) and extensively drug-resistant (XDR) 
forms, is observed, which is an epidemiological threat to human health 
worldwide [5-10]. 

The effectiveness of treatment of drug-resistant forms of tuberculosis 
is low, the duration is long, and side effects are high [11-13] 
simultaneously. All these cast doubt on the goal of eliminating 
tuberculosis by 2035, which has been considered the main goal set by 
the WHO at the 2018 session of the United Nations (UN) [12,14]. 

Although the statistics of the disease have decreased in the Republic 
of Azerbaijan in recent years due to the strengthening of measures 
to combat tuberculosis, epidemiological tension still remains [15]. 

Thus, while the intensive level of tuberculosis incidence per 100.000 
people in 2013 was 46.9, in 2023 this figure was 26.8. Drug resistance 
among primary patients was 10.3% in 2013 and 12.5% in 2023. 
Timely detection of drug-resistant forms of tuberculosis and correct 
determination of treatment regimens based on resistance indicators 
create the basis for increasing the effectiveness of chemotherapy 
treatment among patients, as well as preventing new types of resistance.

Purpose of the study: To study the incidence of resistance to 
anti-tuberculosis drugs among primary and recurrent patients in the 
Republic of Azerbaijan in 2021-2023.

Materials and Methods.
The analysis of susceptibility testing among patients with pulmonary 

and extrapulmonary tuberculosis registered in the Republic of 
Azerbaijan in the last three years (2021-2023), to study of the incidence 
of drug resistance among tuberculosis patients of different categories; 
the identification of the causes of drug resistance. The study was 
conducted on the basis of Form No. 8 “About Tuberculosis”, approved 
by the State Statistical Committee of the Republic of Azerbaijan. The 
examinations were conducted in the “National Reference” laboratory of 
the Scientific Research Institute of Lung Diseases (SRİLD). Each of the 
initial patients was sent for examination underwent GeneXpert MTB/
Rif molecular-genetic examination to determine their susceptibility 
to Rifampicin. The research was approved at a meeting of the local 
ethics committee of the Scientific Research Institute of Lung Diseases 
(protocol No. 4 dated 11.05.2022).

The patients were also examined using the BACTEC-MGIT 960 
and Levenshtein-Jensen methods in culture - liquid and solid media 
simultaneously. The initial patients were prescribed with an appropriate 
treatment regimen depending on the response to the Rifampicin test. 
After the response of the cultural examinations, the treatment regimens 
were corrected.

Results and Discussion.
In the last three years (2021-2023), 14,946 tuberculosis patients were 

registered in the Republic of Azerbaijan. Out of these, 7,839 were 
initially registered and 7,107 were re-treated patients. 

During this period, 11,093 patients were culturally examined for 
tuberculosis mycobacteria, of which 4,516 (40,7%) were initially 
registered and 6,577 (59,3%) were re-treated patients (Table 1). The 
results of the susceptibility test among the initially registered patients 
in the Republic of Azerbaijan in the last three years (2021-2023) were 
analyzed. The results of the analysis are given in Table 1. From the 
analysis of Table 1, it has become clear that 7,839 primary tuberculosis 
patients were registered from 2021 to 2023. 

Among the patients, pulmonary tuberculosis accounts for 77.8% 
(6096 people), and tuberculosis of extrapulmonary organs does for 
22.2% (1743 people). Among the patients initially registered in the last 
three years, drug susceptibility was not determined in 3323 (42.4%) 
patients. The majority of those that have not been sent for susceptibility 
testing are patients with extrapulmonary tuberculosis. The test results 
were negative in 11 patients (0.2%).
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2021 2416 1905 511 1058 987 71 242 234 8 1106 677 429 10
2022 2740 2153 587 1198 1085 113 344 309 35 1197 759 438 1
2023 2683 2038 645 1328 1202 126 335 305 30 1020 531 489 0
In total 7839 6096 1743 3584 3274 310 921 848 73 3323 1967 1356 11

Table 1. Susceptibility test results among patients initially enrolled in the last three years (2021-2023).

Years Repeat patients  Maintained 
susceptibility Drug resistance Negative test results Non-susceptible

abs.n % abs.n % abs.n % abs.n % abs.n %
2021 2345 33,0 1475 69,9 633 30,0 1 0,04 236 10,1
2022 2612 36,8 1492 62,0 913 37,9 1 0,04 206 7,9
2023 2150 30,2 1556 75,5 506 24,5 0 0 88 4,1
in total 7107 100 4523 68,8 2052 31,2 2 0,03 530 7,5

Table 2. The results of susceptibility testing among repeat patients in the last three years (2021-2023).

Patients group 2021 2022 2023 Total
Initial patients 242 344 335 921 (100%)
Mono, Poly-resistance - H, HS, HE, HSE 80 138 140 358 (38,9%)
Mono, Poly-resistance - R, RS, RE, RSE 59 96 101 256 (27,8%)
MDR - HR, HRS, HRE, HRSE 80 81 65 226 (24,5%)
XDR - MDR MBT + Km/Am/Cm və Ofx 23 29 29 81 (8,8%)
Relapses  178 313 108 599 (100%)
Mono, Poly-resistance - H, HS, HE, HSE 56 98 66 220 (36,7%)
Mono, Poly-resistance - R, RS, RE, RSE 67 112 32 211 (35,2%)
MDR - HR, HRS, HRE, HRSE 37 69 10 116 (19,4%)
XDR - MDR MBT + Km/Am/Cm və Ofx 18 34 0 52 (8,7%)
After treatment failure 192 196 205 593 (100%)
Mono, Poly-resistance - H, HS, HE, HSE 15 41 33 89 (15,0%)
Mono, Poly-resistance - R, RS, RE, RSE 65 64 87 216 (36,4%)
MDR - HR, HRS, HRE, HRSE 74 58 58 190 (32,0%)
XDR - MDR MBT + Km/Am/Cm və Ofx 38 33 27 98 (16,5%)
Due to treatment discontinuation 213 239 166 618 (100%)
Mono, Poly-resistance - H, HS, HE, HSE 50 46 59 155 (25,1%)
Mono, Poly-resistance - R, RS, RE, RSE 77 88 63 228 (36,9%)
MDR - HR, HRS, HRE, HRSE 58 63 33 154 (24,9%)
XDR - MDR MBT + Km/Am/Cm və Ofx 28 42 11 81 (13,1%)
Others 50 165 27 242 (100%)
Mono, Poly-resistance - H, HS, HE, HSE 47 93 22 162 (66,9%)
Mono, Poly-resistance - R, RS, RE, RSE 1 22 3 26 (10,7%)
MDR - HR, HRS, HRE, HRSE 2 15 2 19 (7,8%)
XDR - MDR MBT + Km/Am/Cm və Ofx 0 35 0 35 (14,5%)

Table 3. The incidence of resistance to anti-TB drugs among different categories of patients.

Note: H-izoniazid, HS-izoniazid+streptomisin, HE-izoniazid+etambutol, HSE izoniazid+streptomisin+etambutol, R-rifampisin, RS-
rifampisin+streptomisin, RE-rifampisin+etambutol, RSE-rifampisin+streptomisin+etambutol, MBT-mycobacterium tuberculosis.
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Among those whose susceptibility was determined, 3,584 people 
(79,4%) maintained their susceptibility to anti-TB drugs. Among 
those being sent for susceptibility testing, 921 patients (20,4%) were 
found to have various types of resistance to anti-TB drugs. Pulmonary 
tuberculosis was recorded in 2,038 people in 2023, which decreased 
by 5,3% compared to 2022. Tuberculosis of extrapulmonary organs 
increased by 9% in 2023. Among primary patients, maintenance of 
susceptibility was maintained in 1,328 patients (37,1%) in 2023, which 
increased by 20,3% compared to 2021. 

The drug-resistant forms of tuberculosis amounted to 335 people in 
2023, which increased by 27,8% compared to 2021. In 2023, this figure 
was 12,5% (335 people) (Table 2). Patients with undetermined drug 
sensitivity were 42,4% (3323 people), this indicator was recorded in 
1020 people (38,0%) in 2023. Thus, the analysis shows that the number 
of tuberculosis patients decreased between 2021 and 2023, but there 
was an increase tendency of extrapulmonary tuberculosis. There is also 
an increase in the drug-resistant forms of tuberculosis.

The results of susceptibility testing among repetitive patients in the 
Republic of Azerbaijan over the last three years (2021-2023) were 
analyzed in table 2.

Due to the analysis of Table 2, it is clear that the examination materials 
of 530 patients (7,5%), had previously received treatment, were not 
sent for susceptibility testing. Among the patients whose examination 
materials were sent for examination, susceptibility was maintained in 
68,8% (4523 people), drug resistance was observed in 31,2% (2052 
people), and the results were negative in 0,03% (2 people).

In the last three years (2021-2023), out of 11093 tuberculosis patients 
examined in the “National Reference” laboratory of SRİLD, various 
types of resistance were detected in 2973 (26,8%). Out of the persistent 
forms, 921 are initially registered, and 2052 are repetitive patients. Out 
of them: - 599 patients relapsed, 593 after unsuccessful treatment, 618 
after violation of the treatment regimen for various reasons, and 242 
patients were previously unknown to anti-tuberculosis institutions. 
Examinations of patients were carried out in liquid and solid nutrient 
media in addition to GeneXpert MTB/Rif examination. Anti-
tuberculosis treatment was not prescribed to patients, were initially 
registered until the results of the GeneXpert MTB/Rif examination 
(Table 3). Patients in other categories previously received treatment for 
different periods and with different treatment regimens. Susceptibility 
testing was previously performed on patients who relapsed, failed 
treatment, and violated the treatment regimen. Patients who were 
unknown to anti-tuberculosis institutions did not have any examination 
results. The incidence of resistance to anti-TB drugs among different 
categories of patients is shown in table 3.

Table 3 shows that among patients of different categories, Mono-H 
and Poly-resistance - HS, HE, HSE accounted for 33,1% (984 people), 
Mono-R and Poly-resistance - RS, RE, RSE did for 31,5% (937 
people). 23,7% (705 people) of the examined patients had multidrug-
resistant forms of tuberculosis, and 49,2% (347 people) did extensively 
drug-resistant forms.

As can be seen from the table, Mono, Poly-resistance (H, HS, HE, 
HSE) is 38,9% (358 people) among the initially registered patients, 
36,7% (220 people) in relapses, 15,0% (89 people) after unsuccessful 
treatment, 25,1% (155 people) in those who were re-examined due to 
discontinuation of treatment, i.e. violation of the treatment regimen, 
66,9% (162 people) in others, i.e. in those who were not previously 
registered in anti-tuberculosis institutions. 

In the GeneXpert MTB/Rif and cultural examinations of the initially 
registered patients, Mono, Poly-resistance (R, RS, RE, RSE) was 
detected in 27,8% (256 people), 35,2% (211 people) among relapsers, 
36,4% (216 people) after failed treatment, 36,9% (228 people) among 
those who were included in the examination after violation of the 
treatment regimen, 10,7% (26 people) among those who were not 
previously registered with the dispensary.

Multidrug resistance (MDR - HR, HRS, HRE, HRSE) was found 
in 24,5% (226 people) among the initially registered patients, 19,4% 
(116 people) among relapsers, 32,0% (190 people) among those with 
unsuccessful treatment results, 24,9% (154 people) among those who 
violated the treatment regimen, 7,8% (19 people) among those who 
were not previously registered with the dispensary.

Extensive drug resistance (XDR - МDR MBT + Km/Am/Cm and Ofx) 
was determined in 8,8% (81 people) of initially registered patients, 8,7% 
(52 people) of relapses, 16,5% (98 people) of unsuccessful treatment 
results, 13,1% (81 people) of those who violated the treatment regimen, 
and 14,5% (35 people) of those who were not previously registered in 
the dispensary.

Thus, the results of the examination show that drug resistance among 
initially registered patients is 20,4%, and among previously treated 
patients is 31,2% in the last three years (2021-2023). The highest 
incidence of Mono-H and Poly-resistance (HS, HE, HSE) among the 
examined patients is in those who have not previously applied to anti-
tuberculosis institutions comprises 66,9% of patients, this form of 
resistance was 38,9% among patients initially registered, 36,7% among 
relapsers, 25,1% among those who violated the treatment regimen, 
and the least among patients after unsuccessful treatment – 15,0%. 
The reason for the high resistance in patients who did not previously 
applied to anti-tuberculosis institutions is the incorrect selection of 
treatment regimens by unqualified doctors and the incomplete course of 
treatment. Mono, Poly-resistance (R, RS, RE, RSE) was 36,9% among 
those who violated the treatment regimen, 36,4% after unsuccessful 
treatment, 35,2% among relapsers, 27,8% among patients initially 
registered, and 10,7% among those who were previously unknown to 
anti-tuberculosis institutions. 

Since more amplification occurred in patients who violated the 
treatment regimen and failed treatment, the level of resistance in these 
patients was high. The level of multidrug resistance is also high among 
treatment failures and defaulters, at 32,0% and 24,9%, respectively.

Conclusion.
The incidence of extensively drug-resistant forms, being at 16,5%, 

was highest among patients with treatment failures. One of the main 
reasons for the epidemiological tension is the high prevalence of 
extensively drug resistance among resistant forms (49,2%). The 
increase in resistance among relapsers and treatment defaulters (20.1% 
and 19.9%, respectively) is one of the main reasons for the low 
treatment efficacy.
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В последние годы эпидемиологическая ситуация по туберкулезу 
в мире остается напряженной. Одной из основных причин 
эпидемиологической напряженности является быстрый 
рост устойчивости к противотуберкулезным препаратам. 
Изучены состояние и частота встречаемости лекарственной 
устойчивости среди различных категорий больных туберкулезом 
в Азербайджанской Республике. За последние три года (2021-
2023) в нашей стране в «Национальную Реферанс» лабораторию 
были направлены мокрота и другие биологические материалы 
11093 больных туберкулезом для определения лекарственной 
чувствительности. Из числа обследованных 40,7% были 
первично зарегистрированными пациентами, а 59,3% — 
повторными пациентами. Устойчивость к различным видам 
лекарственных препаратов выявлена   у 20,4% первично взятых 
на учет больных и у 31,2% повторно взятых на учет больных. 
Среди обследованных больных самая высокая частота моно- и 
поли-резистентности (HS, HE, HSE) выявлена   у лиц, ранее не 
обращавшихся в противотуберкулезные учреждения (66,9%), у 
больных, первично взятых на учет (38,9%), у рецидивировавших 
больных (36,7%), у нарушивших режим лечения (25,1%), а 
самая низкая – у больных после безуспешного лечения (15,0%). 
Моно- и поли-резистентность (R, RS, RE, RSE) составила 36,9% у 
пациентов, нарушивших режим лечения, 36,4% у пациентов после 
безуспешного лечения, 35,2% при рецидивах, 27,8% у пациентов, 
первично взятых на учет, и 10,7% среди пациентов, ранее не 
состоявших на учете в противотуберкулезных учреждениях. 
Уровень МЛУ выше среди больных после безуспешного 
лечения и больных, нарушивших режим лечения (32,0% и 24,9% 
соответственно). Частота форм ШЛУ составила 16,5% и чаще 
всего наблюдалась среди пациентов с безуспешным лечением. 
Одной из основных причин эпидемиологической напряженности 
является высокая распространенность широкой лекарственной 
устойчивости среди резистентных форм (49,2%). Увеличение 
уровня лекарственной устойчивости среди больных с рецидивами 
и больных, прервавших лечение (20,1% и 19,9% соответственно), 
является одной из основных причин низкой эффективности 
лечения.

Ключевые слова: туберкулез с множественной лекарственной 
устойчивостью, туберкулез с широкой лекарственной 
устойчивостью, первичные больные, больные с рецидивом 
туберкулеза.
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