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v" Resume

This review critically evaluates advances in treating drug-resistant pulmonary tuberculosis (DR-
TB), focusing on multidrug-resistant (MDR-TB) and extensively drug-resistant (XDR-TB) strains.
It synthesizes evidence from clinical trials (e.g., endTB, STREAM), observational studies, and 2025
guidelines (WHO, ATS/CDC/ERS/IDSA) to assess modern therapeutic strategies.

Paradigm shift from toxic, prolonged regimens (18-24 months) to shorter (6-month), all-oral
therapies (e.g., BPaLM/BPaL), leveraging novel agents like bedaquiline, pretomanid, and
delamanid. Cure rates now exceed 85% in trials, a dramatic improvement from historical rates (30—
60%).

HIV coinfection, pediatric, and pregnancy-specific challenges are addressed, with evidence
supporting early ART integration and pediatric bedaquiline use. Limited diagnostic access, drug
stockouts, and infrastructure gaps in high-burden regions (e.g., Russia, Central Asia). Rising
bedaquiline/linezolid resistance (4-8%) and inadequate safety data for pregnancy.

Cost and supply chain limitations despite price reductions. Universal drug susceptibility testing
(DST), decentralized care models, and accelerated research into ultra-short regimens and pediatric
formulations. Conclusion: While novel regimens mark a therapeutic breakthrough, achieving WHO
End TB targets requires addressing implementation gaps and emerging resistance through
coordinated global action.

Key words: treatment, drug-resistant, tuberculosis, effectiveness
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v Pe3tome

B amom 0630pe Kpumuuecku oOUeHUBAIOMCA OOCHUNCCHUA 6 JIeYCHUU J1eKAPCHEEHHO-
ycmoiiuugo2o myoepkyneza aeckux (J1Y-Th), yoenaa ocoboe 6eHumanue wmammam ¢
MHOMCECMEEHHOU NeKapcmeeHHoul ycmouyusocmoto (MJIY-TB) u wupokoit nexkapcmeenHoil
yemonuugocmoto (LLI1Y-TE). B nem 0606uiensl oannvle KIuHUYECKUX UCHbIMAHULL (Hanpumep,
endTB, STREAM), nabnodamenvuplx uccneoosanuii u pyxkosoocme 2025 200a (BO3,
ATS/CDC/ERS/IDSA) on1a ouenku cospemennbix mepaneemuiueckKux cmpamezuil.

Cmena napaouzmsl ¢ mOKCUUHbBIX, OumenvHulx cxem (18—24 mecaya) na 6onee kopomkue (6
Mecaues), nOIHOCHbIO nepopanbhble mepanuu (nanpumep, BPaLM/BPaL), ¢ ucnoavzosanuem
HOBBIX NPEnapamos, MAKUX KAK 0e0aKeunuH, npemomanud u deramanud. B nacmoswee epemsn
nokazamenu usneuenusn npeeviuiarom 85% e ucnvlmanuax, 4mo AAAEMCA PE3KUM YIyuuieHUueM
no cpasnenuo ¢ ucmopuueckumu noxkazamensamu (30—60%).
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Pewatomea npobnemor koungpexyuu BHY, neduampuu u oOepemennocmu, npu IMoMm
npugoosamca OamHvle, noomeepycoarowiue pannioro unmezpayuro APT u ucnonvzoeanue
beoakeununa y oemeil. Ozpanuyennslii 00CMYn K OUaZHOCMUKe, Oeuyum aeKapcme u npoodennl 6
UHGpacmpyKkmype 6 pecuoHax ¢ 8vlcoOKuUm opemenem (nanpumep, Poccusn, Illenmpansvnas Azusn).
Pocm pe3zucmenmnocmu Kk Oedaxeununy/nunesonudy (4-8%) u neadekeamuwvlie OaHHble O
Oe3zonacnocmu 01 depemeHHoCmU.

Ozpanuuenusa 3ampam u YenoyKu NOCMABOK, HECMOMPA HA CHUMCEHUE UeH. YHugepcanbHoe
mecmupoganue na nexkapcmeennylo uyecmeumensvrocms (IJ19), deyenmpanuzoeannvie mooenu
X004 u YCKOPEHHble UCCNeO08AHUA CEEPXKOPOMKUX CXeM U neduampuueckux gpopmyin. Buvieoo:
XOmsa HOGble CXeMbl 3HAMEHYIOM CO00ll mepanesmuuecKuil npopule, docmuxcenue yeneii BO3 no
aAuKeuoauyuu myoepkynea mpedyem ycmpaHeHus npooenoé é peanuzauuu u GO3HUKAIOUlell
Pe3ucCmeHmHOCmuU HOCPeOCmeom CKOOPOUHUPOBAHHBIX 2100AIbHBIX OCliCHBUIl.

Kntoueevle cnosa: neuenue, 1eKapcmeennan yCmouuueocms, myoepkyies, gpgpekmusnocms
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v’ Pestome

Ywoy maxonaoa oopu-oapmonza uudamnu ynka myoOepKyné3uHu 0ae0aauioqa IPUUIUTIZAH
IOMyKIap 6a KamMuUIUKIAPHU 0axoaaus XaKuoa 0yaud, auHukca Kyn 00pu-oapmonza Yuoamiu éa
KeHz Mukécoazu O0opuza quOAMAUIUK myzpucuda cy3 oaudé oopunaou. Maxona copuii
mepanesmuK cmpamezuAnapHu oaxonawi y4yH KiuHuk cunoenap (macanan endTB, STREAM)
Kyzamye  maokuxomnaapu eéa  2025aun  aypuxkumanapu  oanuanapunu  (  KCCT,
ATS/CDC/ERS/IDSA) ymymnawmupzan.

beoaxeunun, npemomanuo 6a 0e1aManud Kaou AHZU 0OPUNAPHU KYIAaul OPKAaIu 3axapiu, y30K
oasom emaouzan pexcumaapoan (18-24 oit) xuckapox (6 o0it), myaux ozu3z opkaiu 0asonauwi
ycyanapuza napaouzma  yzapuuwiu  cooup 0yamoxoa. Xo3upoa cunoenapoa 0agonaHuud
cmagkanapu 85% oan owaou, 6y mapuxuii Kypcamkuunapza HucoOaman Keckun axwunanum (30-
60%). APTHunz epma unmezpayuaiauily8uHu 6a 0601a1apoa 6e0aKyuIuHHu KyalauiHu Kyanao-
Kyssamaosuu oOanunnap ounan OHB oOunan oOupzanukdoa ungexkyusa, neduampus 6a
XOMUNA0OpAuUK macananapuza mypoxcaam Kunaou. Jluaznocmuka, oopu 3axupanapu 6a
UHGpamy3uaImMa oOywinauKIapu 10Kopu 10K wapoumuoa (macanan, Poccusa, Mapkazuii Ocué)
yeknanzan goiidananuw umkonuamu. beoaxeunun/nunesonuoza (4-8%) Kapwunuk Kyuaituuiu 6a
XOMUNAOOPIUKOA XAGPCUINTUK MADYMOMIAAPUHUHZ emapii IMACIUU.

Ymymorcaxon oOopu-oapmonnapza cesyeuannux mecmu ([CT), mapraznawmupuimazan
napeapuwi mooennapu 6a YIMpa-KUCKA pPedCUMIApP 64 neouampux Qopmynanap oyiuua
me3nawmupunzan maokukomaap. Xyaoca: I'apuu aneu pexxcumnap mepanesmux wmyk, oyica-oa,
KCCTHunz cun kacannueu Oyiuua yMpuHuHZz oxupuzaua O0y12aH MaKcaoaapuza epuuiui
MYBOPUKNAUWIMUPUNIZAH 27100a]1 XAPAKAMAAD OPKAIU aAMAI2A OWUPUUIOAZH KAMYULUKIAPHU 64
naiioo dynaduzan KapuiuauKuu éapmapag emuwinu manad Kuiaou.

Kanum cyznap: oasonaw, oopunapza yuoamauiuxk, myoepkynés Kacaiiusu, camapadopiauk

Relevance
D rug-resistant tuberculosis (DR-TB), particularly multidrug-resistant (MDR-TB) and extensively
drug-resistant (XDR-TB) strains, remains one of the most pressing global health challenges. In
2023, TB caused 1.25 million deaths worldwide, surpassing COVID-19 as the leading infectious
disease killer, with DR-TB accounting for a disproportionate share of morbidity and mortality [4,11].
Historically, MDR-TB cure rates hovered around 50-60%, while XDR-TB treatments succeeded in
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only 30% of cases, largely due to toxic, prolonged regimens and systemic gaps in healthcare
infrastructure [2,8]. However, the therapeutic landscape has shifted dramatically since 2012, with the
introduction of novel oral agents like bedaquiline, delamanid, and pretomanid. These advancements,
coupled with updated WHO and ATS/CDC/ERS/IDSA guidelines, have redefined treatment
paradigms, offering shorter, safer, and more effective regimens [5,12].

This review synthesizes recent clinical trial data, observational studies, and policy updates to
critically evaluate the efficacy of modern DR-TB therapies and identify persisting challenges.

Results and discussion

Classification and Mechanisms of Drug Resistance DR-TB is stratified based on resistance profiles:

e MDR-TB: Resistance to isoniazid and rifampicin, the cornerstone first-line drugs [1,2].

e Pre-XDR-TB: MDR-TB with additional resistance to fluoroquinolones (e.g., moxifloxacin) or
second-line injectables (e.g., amikacin) [1,8].

o XDR-TB: MDR-TB resistant to both fluoroguinolones and at least one second-line injectable,
often compounded by resistance to newer agents like bedaquiline or linezolid [1,7].

Resistance arises via two pathways:

1. Primary transmission: Direct infection with resistant strains, driven by community spread and
inadequate infection control. For example, Belarus reported 35% MDR-TB among new cases in 2011,
highlighting unchecked transmission [2].

2. Acquired resistance: Mutations develop during inadequate treatment due to poor adherence,
suboptimal dosing, or pharmacokinetic variability (e.g., drug-drug interactions in HIV coinfection)
[1,8]. Molecular diagnostics, such as GeneXpert MTB/RIF, now enable rapid detection of rifampicin
resistance, a proxy for MDR-TB [2,7].

Traditional Treatment Challenges

Prior to 2012, DR-TB management relied on 18-24-month regimens combining toxic injectables
(e.g., kanamycin) and poorly tolerated oral agents. These therapies were fraught with:

Severe adverse effects: Deafness (20-60% of patients) and renal failure from aminoglycosides,
alongside psychiatric effects from cycloserine [7,8].

Low adherence: Dropout rates exceeded 30% due to treatment duration and toxicity, perpetuating
transmission and resistance amplification [2,8].

Comorbidity burdens: HIV coinfection reduced success rates to <50%, as seen in South Africa’s
MDR-TB/HIV "perfect storm" [2,10].

Regional disparities exacerbated outcomes. A 2016-2018 Russian cohort reported 44% MDR-TB
and 82% XDR-TB treatment failure, attributed to delayed diagnostics and limited access to second-
line drugs [7,11].

Advancements in Treatment Regimens

1. Shorter, All-Oral Regimens

The 2012-2019 approvals of bedaquiline (a diarylquinoline), delamanid (a nitroimidazole), and
pretomanid (a PA-824 analog) revolutionized DR-TB care. These agents target novel bacterial
pathways, circumventing traditional resistance mechanisms [5,7]. Key regimens include:

BPaLM: Bedaquiline, pretomanid, linezolid, and moxifloxacin (6 months for MDR/RR-TB with
fluoroquinolone susceptibility) [7,11].

BPaL: Bedaquiline, pretomanid, and linezolid (6 months for pre-XDR/XDR-TB) [7,8].

These regimens eliminate injectables, reduce pill burden by 50%, and shorten treatment to 6
months, achieving >85% cure rates [5,11].

2. Clinical Trial Evidence

endTB Trial (2024): Tested five bedaquiline/delamanid-based regimens across seven countries.
Three oral regimens achieved 85-90% efficacy, outperforming the 81% success rate of older WHO
therapies. Notably, the trial included high-risk populations (HIV, hepatitis C, pregnancy),
demonstrating real-world applicability [5,11].

STREAM Trial: Validated the 9-month "Bangladesh regimen" (clofazimine, moxifloxacin, high-
dose isoniazid), showing non-inferiority to 20-month regimens (87.9% vs. 84.5% success) with
reduced toxicity [8,9].
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Study 31/A5349: A UCSF-led trial demonstrated that a 4-month rifapentine/moxifloxacin regimen
matched the efficacy of standard 6-month therapy for drug-susceptible TB, paving the way for ultra-
short regimens in DR-TB [9].

Special Populations and Comorbidities

HIV Coinfection - Early antiretroviral therapy (ART) integration reduces mortality by 64%. The
BPaLM regimen achieves 73-84% cure rates in HIV-positive patients, though outcomes lag behind
HIV-negative cohorts due to immune dysfunction and drug interactions [4,10].

Pediatric TB - Bedaquiline is now approved for children >5 years, with studies supporting 4-month
regimens for non-severe cases. Decentralized care models improve adherence in low-resource settings
[10,11].

Pregnancy - Ethambutol and rifampicin remain first-line, but safety data for newer agents are
limited. Pyridoxine supplementation is critical to prevent neurotoxicity from isoniazid [1,10].

Global Disparities and Regional Challenges

While high-income countries report >85% treatment success with novel regimens, regions like
Russia and Central Asia face persistent barriers:

Diagnostic delays: Only 40% of MDR-TB cases are promptly diagnosed, perpetuating transmission
[4,7].

Regimen accessibility: Stockouts of bedaquiline and pretomanid persist in high-burden countries
despite price reductions to $500/course [5,11].

Community transmission: In Belarus, 75% of retreatment cases involved MDR-TB strains,
underscoring the need for infection control [2,8].

Guidelines and Recommendations

The 2025 ATS/CDC/ERS/IDSA guidelines prioritize:

Universal DST: Mandatory drug susceptibility testing for all TB patients to guide regimen selection
[7,11].

Oral regimens: BPaLM/BPaL as first-line for MDR/XDR-TB, with delamanid as an alternative
[11].

Decentralized care: Task-shifting to community health workers and telehealth platforms to expand
access in rural areas [1,10].

Remaining Challenges and Future Directions

Access and equity: Scaling up BPaLM/BPaL in high-burden countries requires addressing supply
chain bottlenecks and training healthcare workers [5,11].

Resistance monitoring: Emerging bedaquiline resistance (4-8% in recent cohorts) necessitates
genomic surveillance and DST standardization [7,8].

Research priorities:

Pediatric formulations of pretomanid and delamanid [10].

Pregnancy safety profiles for newer agents 1.

Ultra-short regimens (e.g., 4 months) for non-severe DR-TB [9,11].

Conclusion
The DR-TB treatment landscape has undergone a paradigm shift, with 6-month oral regimens
achieving >85% cure rates and significantly reducing patient burden. However, equitable
implementation remains hindered by diagnostic gaps, cost barriers, and emerging resistance. Sustained
investment in drug development, diagnostics, and health system strengthening is imperative to meet
the WHO’s 2030 End TB targets.
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	Jigarning exinokokkozi, ayniqsa endemik mintaqalarda jiddiy tibbiy muammodir. Mexanik sariqlik rivojlanishi bilan oʼt yoʼllariga kistaning kirib borishi kabi kasallikning asoratlari bemorlarning 10-30% uchraydi va kasallikning klinik kechishini sezila...
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	Kalit soʼzlar: jigar exinokokkozi, mexanik sariqlik, oʼt yoʼllariga kistaning yorilishi, sistobiliar oqmalar, endoskopiya, asoratlar.
	 Resume
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	хинококкоз печени представляет  собой  серьезную  медицинскую  проблему,  особенно  в
	регионах с высоким уровнем эндемичности заболевания. В последние годы все больше внимания уделяется осложненным формам эхинококкоза, таким как прорыв кист в желчные протоки, приводящий к развитию механической желтухи, а при затяжном его течении до ...
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	Наблюдались и лёгкие формы заболевания, которые обусловлены небольшим перфоративным отверстием и сохранностью хитиновой оболочки паразита. В этих случаях присутствует только перицистобилиарный свищ, который является наиболее распространённой формой ци...
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