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Abstract

Introduction: Tuberculosis (TB) remains a major global health challenge, with over 7 million new cases reported in 2022
alone, partially due to pandemic-related disruptions. Despite global progress, drug-resistant forms and co-infections with HIV
and diabetes continue to hinder TB control. In Kazakhstan, significant reductions in TB incidence and mortality have been
achieved, yet multidrug-resistant TB and regional disparities persist. The Abai region, formed from the former East
Kazakhstan area, has shown variable trends that warrant focused analysis.

The primary objective of this study was to assess the epidemiological situation of tuberculosis in the Abai region over
the period from 2014 to 2022, with a particular focus on identifying key socio-demographic determinants and associated risk
factors.

Materials and Methods: This retrospective epidemiological study was based on data from Form Ne TB-03/u of the
National Tuberculosis Registry of Kazakhstan (NTR-TB RK) covering the period from 2014 to 2022. The registry includes
detailed demographic, clinical, laboratory, and drug susceptibility data on all newly diagnosed and recurrent TB cases. Prior
to analysis, the dataset was anonymized, standardized, and coded. Only complete records were included, while those with
missing critical data were excluded. Statistical analysis involved incidence calculations, descriptive statistics, and appropriate
comparative tests, with significance set at p < 0.05.

Results: A total of 3,555 TB cases were registered in the Abai region from 2014 to 2022, with a clear downward trend—
from 752 cases in 2014 to 234 in 2022. Most patients were male (61.7%), and pulmonary TB predominated (85%), with
infiltrative forms being the most common. Two-thirds of patients resided in urban areas, and nearly half (48.4%) were
unemployed at diagnosis. Although no specific risk factors were identified in 84.8% of cases, alcohol abuse, diabetes, prior
incarceration, and HIV infection were reported in a minority. Drug-resistant TB was detected in 29.3% of cases, and
treatment success (cure or completion) was achieved in over 75% of patients.

Conclusion: To sustain and accelerate progress toward TB elimination, it is essential to integrate TB services into
broader health and social care systems, with a focus on targeted support for high-risk groups and improved continuity of care
across all stages of the treatment cascade.
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BeepeHue: Tybepkynés (TB) ocTaétcs ogHoW 13 Beaylumux rmobanbHbix Mpobnem 3npaBooxpaHeHns: Tonbko B 2022 rogy
ObIN0 3aperucTpupoBaHo 6onee 7 MUMMMOHOB HOBLIX CITy4AEB, YTO YACTUYHO CBA3AHO C MOCNEACTBUAMM NAHAEMMI. HecMOTps Ha
LOCTUTHYTLIA  nporpecc, 6opbby C TyGepKyné3om OCMOXHSIOT NEKapCTBEHHO-YCTOMUMBbIE (hOpMbl 3aboneBaHus, a Takke
coveTaHHble MHekumm ¢ BUY n caxapHbim gnabetom. B KasaxctaHe [LOCTUTHYTHI 3HAUUTENBHBIE YCMEXM B CHUKEHUN
3abonesaemocTu 1 cMepTHOCTM OT Th, ogHaKko coxpaHsieTcst npobriema MynbTUPE3NCTEHTHOTO Th 1 BbipakeHHbIe pernoHansHble
pasnuuus. Tepputopus HblHeluHero ABaiickoro pervoHa, BbiAeneHHoro u3 BocTouHo-KasaxctaHckon obnacti, AeMOHCTpUpyeT
HEOAHOPOAHbIE AMMAEMUONOTMYECKIE TEHOEHLMM, TPEBYIoLLmMe yry6néHHOro aHanuaa.

Llenbto nccnenoBanus ABnsnach OLEHKa aNMAEMUONOrMYecko cutyaumm no Tybepkynésy B obnactu Abail B nepnog ¢
2014 no 2022 rog ¢ akLEeHTOM Ha BbISIBNIEHWE KIHOYEBbIX COLMAnbHO-geMorpadmyeckmx JeTepMUHAHT 1 (akTopoB pucka.

Matepuansl u metoabl: VccnefoBaHue BbINOMHEHO B PETPOCMEKTUBHOM SMMOEMMONOMNYECKOM AM3aHE HA OCHOBE
AaHHbIX dopmbl Ne TB-03/y HauwoHanbsHoro pernctpa bonbHbix Ty6epkynésom Pecnybnukm KasaxctaH (HPB PK) 3a 2014-
2022 rogpl. Peructp cogmepxuT nogpobHylo MHGOpMaLMo O AemMorpauueckux XapakTepUCTUKAX, KIMHUYECKUX U
nabopaTopHbIX MoKa3aTensx, a TakKe O NEKAapCTBEHHON YyBCTBUTENBHOCTY BO3OYAUTENS Y BCEX BMEPBbIE BbISBIEHHbIX
peuuaveupylolmx cnyyaes TB. [lepes HavanoMm aHanmuW3a fAaHHble Obinu  00e3nuueHbl, CTaHAAPTU3MPOBaHbI M
3akogupoBaHbl. B BbIGOPKY BKMKYanMCb TOMbKO MOMHbIE 3anmWCW; CRyYyau C OTCYTCTBMEM KMIOYEBOW MHGOpMaLum
nckniovanues. Cratuctuyeckasst obpaboTka Bkntovana pacyér 3aboneBaemocTi, OnMCcaTeNbHyl CTAaTUCTUKY M METOZb
CPaBHUTENBHOIO aHanu3a ¢ ypoBHeM 3HauumocTu p < 0,05.

PesynbTatbl: 3a nepuog 2014-2022 rogos B obnactu Abait Gbino 3apeructpupoBaHo 3 555 criyyaes TB, npu atom
Habnioganack Y€Tkas TEHAEHUMS K CHWXEHMIO: ¢ 752 cryyaes B 2014 rogy fo 234 B 2022 rogy. BonblUMHCTBO NauMeHTOB
COCTaBNAMM MyX4nHbl (61,7%), a npeobnapatowen copmon Obin NérouHbin Tybepkynés (85%), npenmyLlecTBEHHO
WHUNbTPATUBHOMO TUNa. [1Be TPETW NaLWeHTOB MPOXWBaMW B ropodax, Npu 3ToM noyTw nonosuHa (48,4%) Ha MOMEHT
nocTaHoBku auarHo3a Bbinu 6e3paboTHbiMK. HecmoTps Ha To uto B 84,8% criyyaeB He Obinu BbiSBNEHbI KOHKPETHbIE
hakTopbl pucKa, B YacTh HABMOAEHN OTMEYaNNCh 30ynoTpebneHre ankoronem, Hanuume caxapHoro auabeTa, TopemMHoe
3aknoyeHne B aHamHese W BUAY-uHdekums. JlekapcteeHHo-ycTonumBble dhopMbl Th coctasunu 29,3% cnydyaes, npu 3TOM
3 heKTUBHOCTb NTeYeHms (B BUAE BbI3AOPOBIEHNS UK 3aBEPLLEHUS Tepanim) JocTurHyTa 6onee Yem y 75% naumeHToB.

3akntoveHne: [InA COXpaHEHMS W YCKOPEHMS [OCTWUHYTOrO mnporpecca B nukBugauum TyBepkynésa Heobxogumo
MHTErpupoBaThb ycnyrm no Th B cuctemy o6LLEro MeaMLMHCKOTO 1 CoLManbHOro 0becrneyeHmns ¢ 0CoBbIM BHUMaHNEM K YS3BUMbIM
rpynnam Hacenexus 1 06ecreyeHIto NPeEeMCTBEHHOCTI MEAMLIMHCKOA MOMOLLM Ha BCex aTanax neyebHoro npouecca.

Knrouesble criosa: mybepkynes, anudemuonoaus, bakmopbl pucka, fekapcmeeHHas ycmoldusocms, Pecnybruka
Kasaxcman.
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Kipicne: TybGepkynes (Tb) — anaHablk AeHcaymblk, cakTay canacblHgasbl 3ekTi Macenenepgin, bipi 6onbin kana
Gepeqi. 2022 xbiblHbIH, ©3iHAE 7 MUNNMOHHAH acTaM XaHa afgan Tipkenin, Oyn KepcCeTkilw naHaemus cangapbiHaH
fonfaH ya3inicTepaid, acepiH KepceTedi. Onemaik AEHreiife OH, HaTWKenepre KON IKETKi3inreHiMeH, gapire TesiMai
copmanap meH AUTB xaHe KaHT auabeTiMeH kaTtap XypeTiH WHdekumsnap Tybepkyneare kapcbl KypecTi kMblHAATyAa.
KasakcTaHoa TyOepkynesdiH, aypyllanablebl MeH eniM-XiTiMi alTapnblkTal TeMeHAereHiMeH, MynbTUPE3UCTEHTTI
chopmanap MeH eHipnik aibipMalLbINbIKTap cakTanyga. bypbiHebl Lbiebic KasakcTaH 0bMbiChIHbIH, HEri3iHAE KypbliFaH
Abain eHjpinae Tybepkynes BombiHILA apKenki ypaicTep bakanyaa, Oyn KockbiMILa Tanfayabl KaxXeT eTefi.

Makcat: 2014-2022 xbingap apanbifbiHgarsl Abai 0bnbicbiHaasbl TyGepKynesaiH, anMoeM1onorsnsIk xaraailbiH baranay,
COHpal-aK, Heriari aneyMeTTik-AeMOorpachmaAnbIk KepceTKilLTep MeH Tayeken akToprnapbiH aHbikTay 60nbin Tabbinap!.

Matepuanpap meH apictep: 3epTTey PETPOCNEKTMBTI ANMAEMUONOTUANbIK cunatta xyprisinin, 2014-2022 xbingap
apanbifbiHgarbl KasakctaH PecnybnukacbiHbiH, ¥NTThik Tybepkynes peructpingeri (HPBT KP) Ne TB-03/y HbicaHbl
HerisiHoe >y3sere acbipbingbl. byn peructp xaHafaH aHblkTanFaH XoHe KauTanama Tb jxafgainapbl Typanbl
AemorpadusanbIk, KNWHUKAmbIK, 3epTXaHanblk XaHe Aapire cesiMTangblk AepekTepiH kamTubl. [epektep ewHpenep
angbiHoa aHOHMMAEHAIPININ, CTaHAAPTTanbIN XaHe KoaTanabl. 3epTTeyre Tek TOMbIK TONTbIPbINFaH xasbanap eHrisingi, an
MaHbI3abl epiCTepi XOK xa3banap anbiHbin Tactangsl. CTaTuCTUKanbIk, Tangay aypylaniblk KepceTkiluTepiH ecenTeyai,
cunaTTamanblK CTaTUCTUKaHbI XaHe CanbICTbipMarbl ChiHakTapabl kKamTbiabl (p < 0.05).

Hatnxenep: 2014-2022 xbinpap apanbifbiiga Abaii obnbicbinaa bapnbifbl 3 555 Tybepkynes xaraaibl Tipkengi, 6yn
Ke3eH, iiHae aHblk, TemeHgey ypaici 6aikangbl: 2014 xbinbl 752 xafgan (21.2%) Tipkence, 2022 xbinbl 6yn kepceTkiL
234-ke (6.6%) peniH asangpbl. Haykactapabi, 6ackim Geniri ep agamaap (61.7%) GonraH, an aypyabiH, 85%-bl eknenik
cbopmazia TipKenreH, onapgablH, iWiHAe MHGWUNLTPATUBTI Typrepi xui ke3aeckeH. Eki HaykacTbin, Gipi XyMbiccbid BonraH
(48.4%), an TyprbiHOApPObIH, YIUTEH eKiCi kananblk xepae eMip cypreH. Xarnannapabiy, 84.8%-biHaa HakTbl Tayeken
thakTopnapbl aHblkTanvaraHbIMeH, Keibip HaykacTappa ankoronbre Tayenginik, kaHT auabeti, 6ac 6octaHmblFbiHAH
anbipbiny xoHe AWTB-uHdekumsackl kespeckeH. [apire Tesimai Tb 29.3% Haykactapga aHblkTangbl, an xannbl em
HaTWXXEC (ka3blny Hemece emai asiktay) 75%-aaH xorapbl 6ongpl.

KopbITbiHAbI: TybepkynesdeH kypecte KON XETKI3iNreH XKeTiCTIKTepAi CakTay XaHe ofaH api inrepineTy yiuiH, Tb KplameTTepiH
Xanmbl JEeHCAyMNbIK CakTay XsHe aneyMETTIK Konaay XyienepiHe GipikTipy, orapbl Tayeken ToObIHAAFbI TyNFanapra barbiTTanFaH
KeMeKTi KyLLEATY XaHe emaey Tis0eriHiH, 6apnblk ke3eHaepiHae Y3AKCI3AKTI KamTamachI3 €Ty MaHbI3ab.

Tylindi ce3dep: mybepkyne3, anudemuonoeus, Kayin cbakmopnapsi, 0apinik mypakmbinbik, KasakcmaH
Pecnybnukacl.
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OpHFI/IHaJI])HOC HCCJIeA0OBAaHHUE

Background

Tuberculosis (TB) continues to pose a critical challenge
to global public health in the 21st century [22]. According to
the World Health Organization (WHO), an estimated 2.5
billion people are infected with Mycobacterium tuberculosis
(MBT), representing roughly a third of the global population
[18]. Despite notable advancements in diagnosis, treatment,
and prevention, the global burden of TB remains
substantial, with millions of new cases reported annually [4].
TB continues to rank among the leading causes of death
from infectious diseases, surpassing HIV/AIDS in mortality
in several regions [21]. The growing incidence of drug-
resistant TB and co-infections with HIV or diabetes further
complicates control efforts [25]. Although the WHO's End
TB Strategy—launched in 2014—sets ambitious targets for
reducing incidence and mortality by 2025 and eliminating
TB as a public health threat by 2035, progress has been
inconsistent [27]. In 2022 alone, 7.5 million new TB cases
were reported—the highest figure since global surveillance
began—largely attributed to disruptions in health services
caused by the COVID-19 pandemic [10].

In Kazakhstan, a middle-income country and the most
economically developed state in Central Asia, TB continues
to exert a significant public health burden [3]. Although the
country was once listed among the top ten globally for new
and recurrent TB cases, recent decades have seen
encouraging improvements. Between 2000 and 2022, TB
incidence declined from 171 to 78 cases per 100,000
population, while mortality from pulmonary TB fell from 7.4
to 1.5 per 100,000 [11, 23]. These advances reflect national
efforts to modernize TB control programs, expand access to
DOTS-based treatment, and implement advanced
diagnostic  technologies, such as GeneXpert [13].
Nevertheless, multidrug-resistant TB (MDR-TB) remains a
major concern: in 2019, drug resistance was detected in
27% of newly diagnosed patients and 44% of previously
treated cases [5]. Despite these challenges, Kazakhstan
has maintained high treatment success rates, with over
85% of patients with drug-susceptible TB and over 80% of
MDR-TB patients completing therapy successfully in 2021
[30].

At the subnational level, TB epidemiology in
Kazakhstan demonstrates considerable variation. In 2019,
the highest incidence rates were observed in Kyzylorda
(115.0 per 100,000), followed by North Kazakhstan (88.9),
and Aktobe (81.1) regions, whereas the lowest rates were
recorded in Karaganda (55.0) [1]. In East Kazakhstan—
currently divided into East Kazakhstan and Abai regions—
TB incidence was 69.3 per 100,000 [1].

Key determinants of disease activation among the
infected include HIV co-infection, diabetes, malnutrition,
smoking, alcohol abuse, and exposure to indoor air
pollutants [17, 24]. Social vulnerabilities—such as poverty,
overcrowding, homelessness, incarceration, and limited
access to healthcare—exacerbate transmission, while high-
risk populations include children under five, the elderly, and
migrants [19]. Men are statistically more affected, although
postpartum and lactating women also exhibit increased
susceptibility [20]. Studies confirm that the intensity and
duration of contact with highly infectious individuals directly
influence infection risk [9]. In Kazakhstan, while official
reports have classified most TB cases as lacking identifiable
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risk factors, recent evidence highlights the disproportionate
burden among migrant populations in regions with high
internal mobility and poor access to healthcare [7].

Since 2003, Kazakhstan has maintained a centralized
TB case registration system that records all newly
diagnosed and recurrent cases. These data are
systematically collected and entered into an electronic
database, enabling the Ministry of Health and relevant
stakeholders to monitor TB incidence and prevalence at the
national level [2]. The compiled information serves as the
basis for annual reporting at both national and international
levels. However, there remains a significant gap in region-
specific epidemiological analysis of pulmonary TB,
particularly ~ concerning  treatment categories and
determinants of treatment failure. A more granular
assessment of these indicators is essential to identify local
transmission drivers—especially in regions such as Abai—
and to forecast disease trends in the population over the
coming years.

Accordingly, the primary objective of this study was to
assess the epidemiological situation of tuberculosis in the
Abai region over the period from 2014 to 2022, with a
particular focus on identifying key socio-demographic
determinants and associated risk factors.

Materials and Methods

Study Design. This study employed a retrospective
epidemiological design.

Data Sources. Empirical data were extracted from
Form Ne TB-03/u, which is part of the National tuberculosis
registry of the Republic of Kazakhstan (NTR-TB RK), an
electronic component of the Unified National Health System
(UNHS RK). This system facilitates the integration and
digitalization of healthcare service data across the country.
The registry captures individualized patient-level information
on all newly diagnosed and recurrent TB cases, including
both demographic and clinical-diagnostic indicators.

Form No. TB-03/u contains comprehensive patient-level
data, including registration date and number, sex, age,
affiliated primary healthcare provider, site of TB infection,
history of TB disease, clinical diagnosis, treatment category,
socio-demographic status, citizenship, country of origin,
radiographic and laboratory findings, as well as
microbiological and molecular genetic drug susceptibility
test (DST) results. The DST methods include Léwenstein—
Jensen, BACTEC, GeneXpert, Hain Test, and Bioneer. Data
also cover HIV status and antiretroviral therapy (ART)
receipt.

Prior to statistical analysis, the extracted Excel dataset
was standardized, coded, and fully anonymized to ensure
confidentiality.

Inclusion criteria: all patient records documented in the
NTR-TB system from 2014 to 2022. Exclusion criteria:
records with incomplete data (i.e., missing critical fields).

Ethical Considerations. The study protocol was
approved by the Local Ethics Committee of the Non-Profit
Joint Stock Company “Semey Medical University” (Protocol
No. 16, dated October 25, 2024).

Statistical Analysis. Tuberculosis incidence analysis:
TB incidence was calculated as the ratio of newly registered
TB cases to the total population of Kazakhstan for each
year, expressed per 100,000 population. Descriptive
analysis: categorical variables were summarized using
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absolute and relative frequencies (percentages), while Results

continuous variables were described using medians with A total of 3,555 individuals were registered in the study
interquartile ranges (IQRs) or means with standard  between 2014 and 2022.

deviations (SDs), depending on distribution. Comparative The highest number of registered TB cases was

tests: student’s t-test or the Mann-Whitney U test was used ~ observed in 2014, accounting for 21.2% (n=752) of the total.
for comparing continuous variables, based on the A declining frend was noted thereafter, with the number of
distribution normality. Fisher’'s exact test was employed to  registered TB cases in the region dropping to 234 in 2022,
assess associations between categorical variables.  representing 6.6% (n=234) of all cases studied.

Statistical significance was set at p < 0.05.

Number of patients diagnosed with TB by year 29
800 - 12,2
752
700 |
esg=mabs. val
600 -
500 |
400
300 |
200 ™ pulmonary
100 - m extrapulmonary
0 : : . : : : . = pulmonary+extrapulmonary
2014 2015 2016 2017 2018 2019 2020 2021 2022 Figure 2 The form Of tubercuIOSis
Figure 1. The overall incidence of TB in the period from 2014 to 2022. localization.
The majority of respondents were male, comprising With regard to the localization of TB, the majority of cases

61.7% (n=2,195), while females accounted for 38.3%  were pulmonary (85%, n=3,020), while extrapulmonary TB
(n=1,360). The mean age was 43.5 £ 16.2 years for men  accounted for 12.2% (n=432). The remaining 2.9% (n=103)

and 42.1 £ 16.0 years for women (p=0.026). had both pulmonary and extrapulmonary TB.
Table 1.
Sex and age characteristics of the studied patients
Gender Age p
Frequency Percent Average value Standard deviation
male 2195 61,7 43,5 16,2 0,026
female 1360 38,3 421 16,0
Total 3555 100,0

A wide range of TB types was observed, with the most ~ direct contact with a TB patient was reported by 3.8%
common being infiltrative pulmonary TB without bacterial ~ (n=135) of the patients. Alcohol abuse was identified as a
excretion (39.7%, n=1,413) and infiltrative pulmonary TB  risk factor in 3.9% (n=138), diabetes mellitus in 3.0%
with bacterial excretion (36%, n=1,280). Pulmonary  (n=107), imprisonment in 1.3% (n=69), and drug addiction
tuberculoma without bacterial excretion was detected in  in 0.3% (n=9). Pregnancy was also reported as a risk factor
3.6% of patients (n=128), while bone and joint TB was  in 1.3% of cases (n=47).
also diagnosed in 3.6% (n=127). Tuberculous pleurisy 11

)
(including  empyema), either  bacteriologically or 20
histologically confirmed or unconfirmed, was found in
3.3% (n=118) and 3.0% (n=108) of cases, respectively. 16,4_- "

Focal pulmonary TB without bacterial excretion was noted
in 2.0% (n=70) of cases. Other forms of TB were
diagnosed in fewer than 2% of cases throughout the entire
observation period (Table 2).

Over the entire observation period, approximately two-
thirds of TB patients resided in urban areas, while one-third
were from rural areas. This distribution remained consistent
throughout the study period (p=0.002).

As illustrated in Figure 3, nearly half of the patients Figure 3. Social status of TB patients.
(48.4%, n=1,722) were unemployed at the time of TB Statistically significant changes in risk factors were
diagnosis. Employed individuals constituted one-fifth of the =~ observed over the nine-year period (p<0.001). Diabetes
cohort (n=710), retirees accounted for 16.4% (n=583), and  mellitus peaked as a risk factor in 2018, reaching 6.7% (n=24).
students made up 4.1% (n=204). The employment status of ~ In contrast, incarceration as a risk factor showed a downward
11.1% (n=394) of TB patients was undocumented. trend, declining to 0.9% (n=2) in 2022 compared to 3.2%

In the majority of cases (84.8%, n=3,016), no specific ~ (n=24) in 2014. The frequency of contact with TB patients also
risk factors for TB development were identified. A history of ~ decreased over time, indicating improved TB control measures.

48.4

m employed m student = unemployed

pensioner W other
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Table 2. Prevalence of TB depending on diagnosis in the period from 2014 to 2022.

Diagnosis Frequency | Percentage
Focal lung TB without bacterial excretion 70 2,0
Tuberculosis of the lungs without bacterial excretion 128 3,6
Infiltrative lung TB without bacterial excretion 1413 39,7
Infiltrative pulmonary TB with bacterial excretion 1280 36,0
Disseminated acute pulmonary TB without bacterial excretion 25 J
Disseminated acute pulmonary TB with bacterial excretion 19 5
Disseminated subacute pulmonary TB with bacterial excretion 3 A
Disseminated chronic pulmonary TB with bacterial excretion 1 0
Fibrous-cavernous lung TB without bacterial excretion 5 ]
Fibrous-cavernous pulmonary TB with bacterial excretion 46 1,3
Primary tuberculosis complex without bacterial excretion 3 N
Generalized tuberculosis 1 ,0
Tuberculous pleurisy (including empyema) not confirmed bacteriologically, histologically 108 3,0
TB of the bronchi, trachea of the upper respiratory tract, etc.(nose, mouth, pharynx) 1 3
TB of intrathoracic lymph nodes without bacterial excretion 31 9
TB of peripheral lymph nodes 56 1,6
TB of the intestine, peritoneum and mesenteric lymph nodes 12 3
TB from other organs 15 A4
Tuberculous meningitis 2 A
TB of bones and joints 127 3,6
TB of the genitourinary organs 48 1,4
Acute miliary TB of one specified localization 5 N
Disseminated subacute pulmonary TB without bacterial excretion 1 0
Tuberculous meningitis 7 2
Cirrhotic lung TB without bacterial excretion 1 0
Tuberculous pleurisy (including empyema) confirmed bacteriologically, histologically 118 3,3
Pulmonary tuberculosis with bacterial excretion 1 0
Disseminated chronic pulmonary TB with bacterial excretion 4 A
TB of skin 3 N
Primary tuberculosis complex without bacterial excretion 7 2
Generalized tuberculosis 2 N
Cavernous pulmonary TB with bacterial excretion 1 0
Acute miliary TB of multiple localization 1 0
Total 3555 100,0
Table 3. The status of the place of residence of TB patients in the context from 2014 to 2022.
Year Resident city/village Total p
city village
2014 Frequency 421 331 752
% per year 56,0% 44,0% 100,0%
2015 Frequency 369 222 591
% per year 62,4% 37,6% 100,0%
2016 Frequency 283 174 457
% per year 61,9% 38,1% 100,0%
2017 Frequency 262 127 389
% per year 67,4% 32,6% 100,0%
2018 Frequency 235 123 358
% per year 65,6% 34,4% 100,0% 0.002
2019 Frequency 197 136 333 '
% per year 59,2% 40,8% 100,0%
2020 Frequency 154 76 230
% per year 67,0% 33,0% 100,0%
2021 Frequency 142 69 211
% per year 67,3% 32,7% 100,0%
2022 Frequency 141 93 234
% per year 60,3% 39,7% 100,0%
Total Frequency 2204 1351 3555
% per year 62,0% 38,0% 100,0%
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Table 4. Risk factors for TB development in dynamics over 9 years.

Year Risk factor Total
unknown | contact | diabetes | HIV [Alcoholism | Drug |prisoners |pregn [more than
with TB | mellitus addiction ancy |one factor
2014 Frequency | 630 43 15 2 28 3 24 7 0 752
% per year | 83,8% | 57% 20% |03% | 3,7% 0,4% 32% 10,9% | 0,0% [100,0%
2015 Frequency | 513 20 8 3 18 1 19 9 0 591
% per year | 86,8% | 3,4% 14% [05% | 3,0% 0,2% 32% [15% | 0,0% [100,0%
2016 Frequency | 386 18 10 0 23 0 12 8 0 457
% per year | 84,5% | 3,9% 22% 10,0% | 5,0% 0,0% 26% [18% | 00% [100,0%
2017 Frequency | 343 10 15 3 12 3 1 2 0 389
% per year | 88,2% | 2,6% 39% 108% | 31% 0,8% 03% 10,5% | 0,0% [100,0%
2018 Frequency | 285 20 24 3 14 0 5 7 0 358
% per year | 79,6% | 5,6% 6,7% 108% | 3,9% 0,0% 1,4% 120% | 0,0% |100,0%
2019 Frequency | 294 8 14 3 6 1 2 5 0 333
% per year | 88,3% | 2,4% 42% 10,9% 1,8% 0,3% 06% |[15% | 0,0% [100,0%
2020 Frequency | 193 10 8 6 10 1 1 1 0 230
% per year | 83,9% | 4,3% 35% 126% | 4,3% 0,4% 04% |04% | 0,0% [100,0%
2021 Frequency | 179 5 5 2 13 0 3 4 0 211
% per year | 84,8% | 2,4% 24% 109% | 6,2% 0,0% 14% 119% | 0,0% ]100,0%
2022 Frequency | 193 1 8 1 14 0 2 4 11 234
% per year | 82,5% | 0,4% 34% 104% | 6,0% 0,0% 09% |1,7% | 47% [100,0%
Total Frequency | 3016 135 107 23 138 9 69 47 11 3555
% per year | 84,8% | 3,8% 30% 106% | 39% 0,3% 1,9% [13% | 0,3% |100,0%
The majority of TB patients (70.7%, n=2,514) had Table 6. Treatment outcomes in TB patients.
drug-sensitive TB, whereas 29.3% (n=1,041) had drug- Treatment outcome Frequency | Percentage
resistant TB. Among all TB cases recorded in the |treatment completed 1834 51,6
database, 1.4% (n=49) were diagnosed with HIV, which cure 895 25,2
is considered a major risk factor for both the transferred to treatment of
development and severity of the disease. type Il TB 437 123
Table 5. Sensitivity to antibiotic therapy. death in hospital 47 1,3
R sensitivity Frequency Percentage ineffective treatment 95 2,7
TB+,R- 2514 70,7 loss for follow-up 37 1,0
TB+ R+ 1041 29.3 death other causes 146 4,1
Total 3555 100,0 result not evaluated 52 1,5
Regarding treatment outcomes, treatment completion gzgth from TB not in 8 2
. . o 1 . , pital
was achl_eved in 51.6% (n=1,834) of patients, while left for another country 1 0
25.2% (n=895) were documented as cured. A total of
12.3% (n=437) of patients were transferred to second- transferred to treatment of 3 J
line anti-TB therapy. Ineffective treatment was reported type I TB other causes
! Py P Total 3555 100,0
in 2.7% (n=95) of cases. Death from non-TB-related ’
causes occurred in 4.1% (n=146), while TB-related . .
Discussion

mortality in hospital was observed in 1.3% (n=47), and
TB-related death outside the hospital was recorded in 8
cases. Furthermore, 1.0% (n=37) of patients were lost to
follow-up, which may have contributed to a worsening of
the TB epidemiological situation.

Regarding treatment outcomes, treatment completion
was achieved in 51.6% (n=1,834) of patients, while
25.2% (n=895) were documented as cured. A total of
12.3% (n=437) of patients were transferred to second-
line anti-TB therapy. Ineffective treatment was reported
in 2.7% (n=95) of cases. Death from non-TB-related
causes occurred in 4.1% (n=146), while TB-related
mortality in hospital was observed in 1.3% (n=47), and
TB-related death outside the hospital was recorded in 8
cases. Furthermore, 1.0% (n=37) of patients were lost to
follow-up, which may have contributed to a worsening of
the TB epidemiological situation.
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The main finding of our study is that, between 2014 and
2022, the Abai region demonstrated a consistent decline in TB
incidence. This trend may be attributed to improvements in
early detection and treatment programs, as well as the
implementation of modem therapeutic regimens, including
those targeting drug-resistant TB forms. These findings are
consistent with other national and international research. For
example, Kulmirzayeva D. et al. (2025) similarly reported a
sustained decline in TB incidence in Kazakhstan between 2000
and 2023, highlighting a significant reduction in the national
incidence rate from 153.2 to 34.7 cases per 100,000 population
[14]. On a global scale, a study conducted by Lénnroth K. et al.
(2015) highlighted that several countries in Eastern Europe and
Central Asia have experienced a gradual decrease in TB
notification rates due to strengthened public health strategies,
including active case finding, contact tracing, and scale-up of
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directly observed therapy [15]. Furthermore, WHO reports
indicate that between 2015 and 2021, global TB incidence
declined by approximately 11%, reflecting the cumulative effect
of global efforts under the End TB Strategy [29]. The observed
decline in the Abai region thus aligns with broader trends,
supporting the efficacy of integrated national TB control
measures.

Pulmonary infiltrative tuberculosis remains the most
prevalent clinical form of the disease, accounting for over
80% of all diagnosed TB cases. Treatment outcomes are
strongly influenced by the clinical form and the presence of
drug resistance. In our study, more than half of the patients
successfully completed treatment; however, an appreciable
proportion still experienced unfavorable outcomes, including
mortality and loss to follow-up. These findings underscore
the urgent need to strengthen patient management and
monitoring at all stages of healthcare delivery. In
Kazakhstan, Urazayeva S. et al. (2019) observed that
infiltrative pulmonary TB accounted for the majority of
cases, and the treatment success rate was compromised by
multidrug-resistant TB (MDR-TB) and social determinants
such as treatment interruptions and poor adherence [28]. In
another study, Sakko Y. and colleagues (2023) reported
that from 2014 to 2019, the incidence of tuberculosis
declined significantly from 227 to 15.2 per 100,000
individuals, while all-cause mortality increased from 8.4 to
15.2 per 100,000 [23]. Internationally, Lénnroth K. et al.
(2010) and Glaziou P. et al. (2018) have emphasized that
unfavorable outcomes—particularly loss to follow-up and
mortality-are frequently linked to late diagnosis, inadequate
treatment monitoring, and drug resistance, especially in
low- and middle-income countries [12, 16]. Furthermore, the
WHO has identified that failure to retain patients throughout
the treatment cascade remains a critical barrier to TB
control globally [24]. Loss to follow-up is particularly
concerning, as it contributes to ongoing transmission,
acquired resistance, and worse long-term outcomes.
According to Toczek A. et al. (2013), loss to follow-up is one
of the main reasons for poor program performance in MDR-
TB treatment cohorts [26].

Our study confirms that TB remains a socially significant
disease, predominantly affecting unemployed individuals
and the elderly (retirees). Additional risk factors of notable
importance included prior contact with a TB patient,
alcoholism, incarceration, and a history of diabetes mellitus.
However, in nearly 84.8% of cases, it was not possible to
determine the presence of specific risk factors. This
underscores the urgent need to strengthen preventive
measures among socially vulnerable populations and to
integrate TB care into broader social support and geriatric
healthcare programs. For example, In a study by Davis A.
and colleagues (2017), participants who had ever smoked
tobacco (aOR 1.73, 95% ClI: 1.23-2.43, P < 0.01),
consumed alcohol (aOR 1.41, 95% CI: 1.03-1.93, P <
0.05), were HIV-positive (aOR 36.37, 95% Cl: 2.05-646.13,
P < 0.05), or had diabetes mellitus (aOR 13.96, 95% CI:
6.37-30.56, P < 0.01) were significantly more likely to have
tuberculosis [8]. Globally, comparable trends have been
observed. According to Lénnroth K. et al. (2009), social
determinants such as unemployment, poor living conditions,
malnutrition, and substance abuse are consistently
associated with a higher risk of TB infection and disease
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progression [16]. Dara M. et al. (2015) emphasize that
vulnerable groups—including the homeless, migrants,
prisoners, and the elderly—should be a primary target of TB
control interventions in the WHO European Region [6].

The inability to identify risk factors in a majority of cases, as
observed in our research, may reflect insufficient
epidemiological investigation or the presence of latent, complex
social vulnerabilities. This further strengthens the argument for
the integration of TB control into multisectoral public health
strategies, especially within programs addressing social
welfare, elderly care, and chronic disease management.

Conclusion

To sustain and accelerate progress toward TB
elimination, it is essential to integrate TB services into
broader health and social care systems, with a focus on
targeted support for high-risk groups and improved
continuity of care across all stages of the treatment
cascade. This includes strengthening collaborations
between tuberculosis programs, primary healthcare, social
protection services, and geriatric care to ensure a more
holistic and patient-centered approach. Community-based
interventions, such as mobile screening units, directly
observed therapy (DOT) support, and patient education
campaigns, should be scaled up to enhance early detection
and adherence. Furthermore, addressing structural
determinants—such as poverty, housing instability, and
limited access to healthcare—will be critical to reducing
both incidence and treatment failure. Investment in data-
driven surveillance and follow-up systems can help identify
gaps in care and allow for real-time intervention, especially
in populations at risk of being lost to follow-up. Ultimately, a
multisectoral strategy that incorporates medical, social, and
economic dimensions is key to achieving sustained TB
control and long-term disease elimination.
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