© 2026 K0A1€KTUB aBTOPOB. © 2026 by the authors.

PaboTa HaxXOAUTCSI TI0A, AUIIEH3MEN This work is licensed under
Creative Commons Attribution 4.0 International License BY Creative Commons Attribution 4.0 International License
KAMHNYECKOE HABAKOAEHUME CASE REPORT
D rusnarpus Phthisiology

doi: 10.25005/2074-0581-2026-28-3-879-886

BAVISTHME MCI1I0Ab30OBAHVSI TEHOMHOTI'O CEKBEHVIPOBAHVSI B TEPAIIVN
bOAbHOI'O TYBEPKYAE3OM C TOTAABHOIN AEKAPCTBEHHOMU
YCTONMYNBOCTBIO: KAMHNYECKNN CAYUYANU

B.IL IIMPMAXMAA30AA'?, 3.X. TIAAOEBA™?

1 Kadeapa prusnonyasmonosornn, TagKIMKCKIi rocy 4apCTBeHHbBIN MeANITMHCKII yHuBepcuTeT uM. AGyaan noun Cuno, Jyiante, Pecrry6anka Tagxukucran
27 OPOACKOII IIeHTP 3aIlUThl HaceAeHNs oT TyOepkyaésa, Adymanbe, Pecrrybanka Tagxukucran

3 Kadeapa ommaeMio 0T, THIHEHH 11 OXPaHE! OKPYIKAIOTIeil CPeABt ¢ KyPcoM MIKPOBHOAOTIIL i BUPYCOAOTHI, VIHCTUTYT IOCA AMTIAOMHOTO 0BPa30Banms
B cdepe 3apasooxpanenns Pecriybankn Taaxukucran, Adymante, Pecriy6anka Tagkukncran

Tybepkynés (Tb) c TOTanbHOW NeKapCTBEHHOM ycToMUMBOCTbIO (T/TY) — KpaiiHe Taxénan ¢opma Tb, cBA3aHHAA C YCTOMUYMBOCTLIO KO BCEM Npenapatam
nepBoro paga 1 60abLUIMHCTBY NPenapaToB BTOPOro paaa. locTuxKeHnsa B 061aCTV TeHOMHOTO CEKBEHUPOBAHMA OTKPbIBAOT HOBbIE BO3MOMHOCTM A1
6bICTPOro BbIABNEHUA NPOPUNEN PE3UCTEHTHOCTU U ONTUMU3ALMU UHAMBUAYA/bHBIX CXEM NIEYEHUA.

B cTaTbe NpeAcTaBaeH KAMHUYECKMIA CyYalt yCnelHOoro edeHms naumenTa ¢ T/1Y. NepBoHayYanbHbli AnarHo3: « MHGMALTPaTUBHLIN Tb Nérkux, B dpase
pacnaga. BK (6aktepumn Koxa) + (GeneXpert)». [narHocTuyeckoe obcnefoBaHve NPOBOAMIOCL B COOTBETCTBUM C HALMOHANbHbIMU KAUHUYECKUMM
MPOTOKOMIAMM M BK/HOYA/IO PEHTreHorpaduio opraHoB rpyaHoi KneTtku, GeneXpert MTB/Rif, aHanmsbl Kposu, BUY, HBSAg, CKPUHUHT Ha aHTUTENa K
HCV, aHanusbl Moy v Kana. NpoTnsoTybepKynésHas Tepanua NpenapaTtaMu BTOPoro paga bbiia Hauata B CTaLMOHApe, 3aTemM NPoLo/KeHa ambyna-
TOPHO. NaLneHT HEOAHOKPATHO TEPA/ICA U3 NO/A 3PEHUA CNELMAUCTOB B NAaHE AMHAMUYECKOro HaboaeHUA. AHAIM3 Ha IeKapCTBEHHYHO YyBCTBU-
TeNbHOCTb BblABUA T/TY.

MonHoreHoMHOe cekBeHMpoBaHue onpeaennno Mycobacterium tuberculosis complex, nMHua Beijing, ycToiumBbii K pudamnuumHy, sTambyTtony, nu-
pasuHamuay, NeBodAOKCaLMHY, MOKCUDAOKCALMHY, IMHE30IUAY, CTPENTOMULMHY U STUOHAMMAY. YYBCTBUTENBHOCTb K 6elakBUANHY, KN0hasUMUHY,
[enamaHuay, amuKaLuHy, KaNnpeoMuLMHY U NpeToMaHuay bblna coxpaHeHa. Cxema neveHuns bblia COOTBETCTBYHOLMM 06Pa3OM CKOPPEKTUPOBaAHa,
4TO NPUBENO K BNAronpUATHOMY Pe3y/ibTaTy (MCXOZ, NeYEHUA — KU3NEUYEHY).

ITOT c/lyyalt NOAYEPKMBAET KIMHUYECKYH0 3HAUYMMOCTb TeHOMHOTO CeKBEHMPOBaHUA B ieueHun T/1Y v ero ponb B Bbibope apdeKTUBHbIX MHAMBUAYA-
NIN3NPOBAHHbIX CXEM JIeYEHUA B YCIOBUAX OrPaHUYEHHbIX PecypcoB.

KntoueBble cnosa: mybepkynés, momasbHas 1eKapcmeeHHas ycmoliyusocms, 2eHOMHOe CeK8EHUPOBAHUE, UHOUBUOYANbHOE eYeHUe, KauHu4YecKull
cayyadl.

Ona yntuposaHua: MNMupmaxmagsona b, Tunnoesa 3X. BamsaHme ncnonb3oBaHWA reHOMHOTO CEKBEHMPOBAHMA B Tepanumn 6oabHOro Ty6epkyniésom c To-
TaNbHOW IEKAPCTBEHHOM YCTOMYMBOCTBIO: KIMHUYECKMIA ciydait. BecmHuk AsuueHHbl. 2026;28(3):879-86. https://doi.org/10.25005/2074-0581-2026-28-3-
879-886
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Totally drug-resistant tuberculosis (TDR-TB) is an extremely severe clinical phenotype characterized by resistance to all first-line and virtually all second-line
anti-TB agents. Advances in whole-genome sequencing (WGS) offer critical opportunities to map comprehensive resistance profiles and rapidly optimize
individualized therapeutic regimens.

This case report describes the successful management of a patient with TDR-TB. The initial presentation was diagnosed as infiltrative pulmonary
tuberculosis in the destruction (lysis) phase, confirmed via GeneXpert MTB/Rif. The baseline diagnostic workup followed national clinical guidelines. It
included chest radiography, GeneXpert testing, complete blood counts, screening for HIV, HBsAg, and anti-HCV antibodies, and routine urinalysis and
stool examinations. Second-line anti-TB therapy was initiated in an inpatient setting and transitioned to outpatient care; however, the patient experienced
multiple episodes of non-adherence and loss to follow-up.

Subsequent drug susceptibility testing and whole-genome sequencing identified Mycobacterium tuberculosis complex (Beijing lineage) with resistance
to rifampin, ethambutol, pyrazinamide, levofloxacin, moxifloxacin, linezolid, streptomycin, and ethionamide. Notably, susceptibility to bedaquiline,
clofazimine, delamanid, amikacin, capreomycin, and pretomanid was preserved. The therapeutic regimen was adjusted dynamically based on these
genomic insights, ultimately resulting in a favorable definitive outcome (treatment outcome: "cured").

This case underscores the clinical utility of genomic sequencing in managing highly resistant tuberculosis, emphasizing its pivotal role in designing effective,
individualized treatment regimens within resource-limited settings.
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BBEAEHUE

PacnpocTpaHeHue Tybepkynésa (TB) ¢ NieKapcTBeHHOW YCTOW-
UYMBOCTbKO OCTAETCA CEPbE3HbIM MPENATCTBMEM Ha MyTU K €ro Jink-
Bugaumm [1-3]. JleyeHne TE C MHOMKECTBEHHOM NEKApPCTBEHHOW
ycToinumBocTbto (M/TY-TB) meeT HU3KY0 3GHEKTUBHOCTL, 6ONbLLYHIO
L/IMTENbHOCTb, COMPOBOMAAETCA BbIPaXKEHHbIMW HeXenateNnbHbIMU
ABneHuAMK [4] 1 TpebyeT BHEAPEHUA MEXKCEKTOPA/IbHOTO MoAxoAa
4na obecneyeHna 4OCTYNA K AMArHOCTUKE U ieyernto [5].

HecmoTpsa Ha AOCTUTHYTLIM NPOrPecc Ha NyTU K JIKBUAALMK
TB, ycnelwHoe NprMEHEHWE 3KCMPECC-METOL0B AMArHOCTUKK, B MO-
BCEAHEBHOM NPaKTUKe 6O/IbHbIE CTA/IKMBAOTCA C COLMANbHO-IKOHO-
MUYECKMMM U MCUXOCOLMaNbHbIMU Npobaemamu, Bpaun-¢pTUIMaTpbl
3a4acTyto BCTPeYatoTcs ¢ GakTaMu HECOOTBETCTBUA AaHHbIX 1abopa-
TOPHOW MAEHTUDUKALMMU CMEKTPA SIEKAPCTBEHHOM YCTOMYMBOCTU MU-
KobakTepuit Tb (MBT) 1 KIMHUYECKON AUHAMUKOW NIeYeHMs 6ObHbIX
C IeKapCTBEHHO-YCTOMYMBLIMM dopmamu Tb (J1Y-TB), nogobpaHHbIMM
B COOTBETCTBUU C YyBCTBUTE/ILHOCTbIO BO3DOYAUTENS K MPOTUBOTY6EP-
KyN€3HbIM npenapatam (MTM). YKasaHHble KasyucTuyeckune Habio-
[leHWA, B OCHOBHOM, CBA3aHbl C HETOYHOW MAEHTUDUKALMEN CNeKTpa
NeKapcTBeHHOW ycTonumsoctv MBT Kk MTN [6].

[eHOMHOE CEKBEHUPOBAHME — 3TO COBPEMEHHbIV METoZ, Uccne-
[l0BaHUA, KOTOPbIN MOXKeT 6o/iee TOYHO OMNpPeaenuUTb CNEKTP SIeKap-
CTBEHHOM YyBCTBUTENLHOCTM [7].

MATEPUAN U METOAbI

NHpopmauma cobpaHa U3 MeaMUMHCKON KapTbl 6onbHoro. Au-
arHoctvka Tb ocyLliecTBneHa COMACHO yTBEPKAEHHBIM MuHucTep-
CTBOM 3paBOOXPAHEHUA U COLMAbHOM 3alLmMTbl HaceneHus Pecny-
6/11MKKM TafKUKUCTaH NpoToKkonam. OnpegeneHve cayyas u pesynbtat
NeyeHns 6ONbHOTO OCHOBbLIBAAWUCL Ha pekomeHAauuax BcemupHoi
OpraH13aLMm 34 paBOOXPAHEHNA N YTBEPKAEHHBIX B CTPAHE PYKOBOA-
cTBax no ynpasnexuto Tb.

Cbop MHbOPMaLMKM NpoBesEH B pamKax MCCeAoBaHUA, ofo-
6peHHOro Ha 3acefaHunn Kadenpbl GTU3MONYABMOHONOTUN TaAMKMK-
CKOTO TOCYAapCTBEHHOMO MeAMLMHCKOTO yHUBEpcuTeTa Um. Abyanu
n6HM CuHo (npotokon Ne 2, ot 03.03.2023) 1 3acegaHnn mexkade-
[panbHoM NpobaemMHOM KOMUCCUM MO BHYTPEHHUM BoIe3HAM C y4a-
CTUeM CcrneuuanncToB no obLecTBeHHOMY 3/40pOBbi0 M 34paBo-
OXPaHEHWI0 npu  TaAXKMKCKOM TrOCYAAapPCTBEHHOM  MEeAULMHCKOM
yHuBepcuteTe UM. Abyann bHu CuHo (npotokon Ne 6, ot 06.04.2023).

CTpYKTYyp1pOBaHWe CTaTby NPOBeAEHO COMMIAacHO peKoOMeHAaLy-
am CARE [8, 9]. UHdopmmpoBaHHOE MMCbMEHHOE Cornacne 60NbHOMO
Ha y4yacTve B UCCNeA0BaHUM MONYYEHO.

OnucaHue KNUHUYECKOTO cayyas

MauueHT 20 NeT, My}KCKOro Nnosa, NPOoKUBatoLWwmii B ropoge [y-
waHbe Pecnybauku TaLKMKWUCTAH, HECKObKO IET 6bla TPY40BbIM
MuUrpaHTom. B centabpe 2021 roga, BO Bpems TPy4OBOM murpaLmm,
NOABUANCH anobbl Ha COCTOAHME 340Pp0BbA. CUMNTOMbI 3a60n1eBa-
HUA BKNIOYA/IN: KaLLeNb C BblAENEHNEM MOKPOTbI, CHUMEHME anneTu-
Ta, CHUMKEHME Maccbl Tena, 60/b B rpyaHoOi KneTke, obiuyto cnabocTb.
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INTRODUCTION

The spread of drug-resistant tuberculosis (TB) remains a
major barrier to global elimination efforts [1-3]. Treatment for
multidrug-resistant TB (MDR-TB) is characterized by low effica-
cy, prolonged duration, and a high incidence of severe adverse
effects [4], necessitating a multisectoral approach to guarantee
equitable access to timely diagnosis and therapy [5].

Despite recent progress toward TB elimination and the suc-
cessful deployment of rapid molecular diagnostics, patients con-
tinue to face profound socioeconomic and psychosocial challeng-
es during their care. In clinical practice, tuberculosis specialists
frequently encounter discrepancies between laboratory-identi-
fied drug resistance profiles of M. tuberculosis and the actual clin-
ical dynamics of patients receiving drug-resistant TB (DR-TB) reg-
imens tailored to those initial profiles. These discordant clinical
observations primarily stem from inaccurate or incomplete iden-
tification of the pathogen's true drug resistance spectrum [6].

Whole-genome sequencing (WGS) has emerged as a state-
of-the-art diagnostic method that can precisely map the compre-
hensive drug susceptibility profile of MBT isolates, overcoming
the limitations of conventional testing [7].

METHODS

We retrieved clinical and epidemiological data from pa-
tients' official medical records. Tuberculosis diagnosis, case defi-
nitions, and treatment outcomes were established in accordance
with protocols approved by the Ministry of Health and Social
Protection of the Population of the Republic of Tajikistan, aligned
with World Health Organization (WHQO) recommendations and
nationally approved TB management guidelines.

Data collection was conducted as part of a study approved
by the Department of Phthisiopulmonology of the Avicenna Tajik
State Medical University (Protocol No. 2, dated March 3, 2023)
and the Interdepartmental Problem Commission on Internal Dis-
eases, with the participation of specialists in public health and
healthcare at the Avicenna Tajik State Medical University (Proto-
col No. 6, dated April 6, 2023).

This case report was structured in compliance with the CARE
(CAse REport) guidelines [8, 9]. Written informed consent was ob-
tained from the patient for the publication of this case report and
any accompanying data.

Case report

A 20-year-old male residing in Dushanbe, Tajikistan, with a
history of several years of labor migration, presented with respi-
ratory and systemic symptoms. In September 2021, while work-
ing abroad, he developed a productive cough, anorexia, weight
loss, chest pain, and progressive generalized weakness. He did
not seek formal medical attention at that time and attempt-
ed self-medication. One month later, the onset of hemoptysis
prompted a consultation with a local physician at his temporary
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HuKyga He obpallasnck, Ha4an camonedyeHune. Yepes mecal, oTMeTU
KpOBOXapKaHbe, B CBA3M C YeM 0OPaTU/CA K Bpayam Mo MecTy Bpe-
MEHHOro npe6bbiBaHWA. bonbHOMYy bblna HazHauyeHa NMPOTUBOBOCMA-
NUTe/IbHan 1 obLLeyKpenasoLas Tepanus, YTo cnocobcTBoBano npe-
KpaLLEHMI0 KPOBOXapKaHbA, OAHAKO Kallesb C BblaeNeHneM MOKPOTbI
coxpaHanca.

Yepes rog, B HoAbpe 2022, B CBA3M C YXYALUEHMEM COCTOAHMA
3[10pOBbA BO3BPATU/CA HA POAMHY, HO B TEYEHWE MecALa 3a Meau-
LIMHCKOM nomolLubto He obpaluanca. 19 gekabpsa 2022 r. obpaTtunca B
NOMIMKINHMKY MO MECTy NMOCTOAHHOTO KMTE/bCTBA C Kanobamu Ha Ka-
Lefb C BblAeNEHMEM MOKPOTbI, MOTEPHO anneTuTa, CHUKEHWE MacChl
Te/a U BbIPaXKEHHYHO C1abocTb.

YyutbiBas aHamHe3 3aboneBaHUA U KAUHUYECKUe NposBie-
HUWA, CEMeliHbI Bpay Hanpasw/ nalMeHTa Ha 0bciefoBaHNe: peHT-
reHorpaduo rpyLHON KNETKU, aHasM3 MOKPOTbI U KOHCYAbTaLMIO
Bpaya-¢TM3MaTpa KabuHeTa HEemoCpesCcTBEHHO-KOHTPOIMPYEMOTO
NeyYeHns NONUKAMHUKK. PesynbtaT MTB/Rif-tecta ot 20.12.2022 - no-
NOXKUTENbHBIN, YCTOMUYMBOCTD K pUdamnuumHy. PeHTreHorpadua op-
raHOB rPyAHOM KNETKM BbIfBUA MHOUABTPAT B BEPXHEN A0NE 1€BOMO
NErKOro ¢ pacnajom v JOPOKKOW K KOpHIo Nérkoro (puc. 1).

McxoaHble KAMHUKO-BMOXMMMYECKME aHaNM3bl KPOBM NaLMeHTa
6b111 B Npesenax Hopmbl (Taban.).

Pe3synbtatbl Tectnposarma Ha HIV, HBsAg, AntiHCV otpuuatens-
Hble. OBt aHaM3 MOYM M Kana 6e3 NaTosIorMYecKUX U3MEHEHWIA.

PeleHvem BpayebHOM KOHCYNbTaTUBHOWM Komuccum TopoacKo-
ro LIeHTPa 3aLMTbl HaceneHus ot Tybepkynésa (MLU3HT) ot 20.12.2022
N pelleHneM LIeHTpanbHOM BpayebHol Komuccun (LLBK) Pecnybam-
KaHCKOTO LieHTpa 3aluuTbl HaceneHus ot Tybepkynésa 3a Ne 3 ot
22.12.2022 Ha OCHOBaHWM NonoxuTenbHoro pesynbrata GenExpert,
pUbaMIULMH YCTOMYMBOCTU, MONOKUTENBHOMO Ma3Ka MOKPOTbI (1+),
pe3yNbTaToB KAMHWUKO-PEHTIEHO0MMYeCKoro obcneoBaHmUsA, OTpULa-
TenbHOro pesysbtata BUY-Tecta, yctaHoBNeH AnarHo3 «UHOUAbTpa-
TUBHbIV TyBepKyNé3s BepxHel Aon NeBoro Nérkoro B dase pacnaaa,
OC/IOKHEHHDbIV MeXL0NeBbIM NaeBputom cnpasa. MNY-Tb».

Mo uctopum NpeaLLecTByHOLLErO e4eHUs 601bHOMN 3aperncTpu-
pOBaH Kak «HOBbIV C/y4aid TybepKynésa». bosbHOMY HasHauyeH WH-
OVBUAYaNbHbIN pexum nedenns MNY-TB npoTuBoTy6epKyNE3HbIMM
npenapatamMu BTOpPoro pasa: 6eaakBuAuH, 1eBOGIOKCaLMH, Knoda-
3UMUH, IMHE30/INA U LMKnocepuH. Mo peweHuto LIBK 6onbHOM ro-
CNWTanM3npoBaH B HaLyoHa bHbIN LLEHTp 6onesHei NErkux, Tybepky-
NE3a M TopaKanbHOW XMPYPrK, PACroNOXKEHHbIN B nocesike «LLUndo»,
Baxgatckoro paiioHa (MauuToH).

28 pekabpsa 2022 r. 60/1bHON BbINWUCLIBAETCA AR NOMYYeHMUn
ambynaTtopHoro nedyenns. B aHBape 1 B anpene 2023 r. naumeHT 6bin

”»

residence. He was prescribed non-specific anti-inflammatory and
supportive therapies, which successfully resolved the hemopty-
sis; however, his productive cough persisted.

In November 2022, a year after the initial onset of symp-
toms, the patient returned to Tajikistan due to a progressive
deterioration in his clinical status. He remained at home for an
additional month before seeking medical care. On December
19, 2022, he presented to a primary care clinic at his permanent
place of residence, complaining of a productive cough, significant
weight loss, anorexia, and severe fatigue.

Based on his clinical presentation and medical history, the
family physician referred him for a chest X-ray, sputum analysis,
and a specialized evaluation by a phthisiologist at the clinic's Di-
rectly Observed Treatment (DOT) office. On December 20, 2022,
GeneXpert MTB/RIF testing confirmed M. tuberculosis (MTB)
with molecular resistance to rifampicin. A baseline chest radio-
graph revealed an infiltrative lesion in the upper lobe of the left
lung with evidence of cavitation (destruction phase) and a drain-
ing bronchus leading toward the pulmonary hilum (Fig. 1)

Baseline hematological and biochemical laboratory parame-
ters of the patient upon initial presentation (Table).

Screening for HIV, HBsAg, and anti-HCV antibodies was neg-
ative, and routine urinalysis and stool examinations were unre-
markable.

On December 20, 2022, the medical advisory commission of
the City Center for Tuberculosis Control (CCTC) and, subsequent-
ly, the Central Medical Commission (CMC) of the Republican
Center for Tuberculosis Control (Protocol No. 3, dated December
22, 2022) reviewed the case. Based on the positive GeneXpert
result indicating rifampicin resistance, a positive sputum smear
(1+), clinical-radiological presentation, and negative HIV status, a
formal diagnosis was established: Infiltrative tuberculosis of the
upper lobe of the left lung in the destruction phase, complicated
by right-sided interlobar pleurisy, classified as multidrug-resistant
tuberculosis (MDR-TB).

Given his lack of documented prior anti-TB therapy, the pa-
tient was registered as a "new case". He was prescribed an in-
dividualized MDR-TB regimen consisting of second-line anti-TB
agents: bedaquiline, levofloxacin, clofazimine, linezolid, and cy-
closerine. Following the CMC decision, the patient was initially
hospitalized at the National Center for Lung Diseases, Tuberculo-
sis, and Thoracic Surgery in Shifo village, Vahdat district (Machi-
ton).

On December 28, 2022, the patient was transitioned to out-
patient care. In January and April 2023, he was reviewed by the
CMC. Given positive clinical and radiological dynamics, the team
recommended continuing the regimen, with re-evaluation pend-
ing phenotypic drug susceptibility testing (DST) results. How-
ever, beginning in May 2023, the patient repeatedly defaulted
from treatment. Interestingly, phenotypic DST results on Léwen-
stein-Jensen medium (reported retrospectively from a sample
dated February 9, 2023) showed extensive resistance (TDR phe-
notype) to rifampicin, isoniazid, pyrazinamide, levofloxacin, moxi-
floxacin, linezolid, bedaquiline, clofazimine, and delamanid, with
susceptibility only to ofloxacin and ethambutol.

Puc. 1 0630pHas peHmMaeHo2pamma 60716HO20 8 HAYase eYEHUS.
PasbAcHeHUs 8 mekcme

Fig. 1 Baseline chest radiograph at the initiation of treatment, showing
an infiltrative lesion with cavitation in the upper lobe of the left lung
and a draining bronchus extending toward the pulmonary hilum
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Tabauya KnuHUKo-buoXuMuUYecKue noKkasamenu Kposu
60s1bH020 Npu 0bpaUWEHUU

MNMokasarenu
Parameter
lemorno6bwuH, r/n
Hemoglobin (g/L)
Sputpountsl, X10%%/n
Erythrocytes (x10'%L)
NeitkounTsl, x10%n
Leukocytes (x10%L)
So03uHodunbl, %
Eosinophils (%)
HeWTpodunbl nanoukosaepHble %
Band neutrophils (%)
HenTpodunbl cermeHToAAepPHbIE, %
Segmented neutrophils (%)
Numdoumntbl, %
Lymphocytes (%)
CKOpOCTb OCEAaHUA 3PUTPOLUTOB, MM/Yac
Erythrocyte sedimentation rate (ESR) (mm/hour)
KpeaTUTHWH, MKMOAb/n
Creatinine (umol/L)
AnaHvHamuHoTpaHchepasa, ea/n
Alanine aminotransferase (ALT) (U/L)
AcnapTtatammHoTpaHcdepasa, ea/n
Aspartate aminotransferase (AST) (U/L)
BunnpybuH npsmoi, MKMosb/n
Direct bilirubin (umol/L)
O6wwit 6enok, r/n
Total protein (g/L)
[ntoKo3a, MMonb/n
Glucose (mmol/L)

npeacrtasneH Ha LIBK, B cBA3M C NONOKUTENbHON AMHAMUKOW Bblno
peKoMeHA,0BaHO NPOAO/MIKMNTL IeYeHne, Nocae NoMyYeHna pesynbra-
TOB TECTA Ha IEKAPCTBEHHYIO YyBCTBUTENbHOCTL (T/14) nNpeacTaBuTL
[aHHblE Ha NOBTOPHOE pPaccMoTpeHue. bo/IbHOM HEOLHOKPATHO Hapy-
LWan pexum neveHns ¢ maa 2023 r. Pesynbtatbl T/14 deHoOTUNMUECKUM
MEeTOAOM Ha nuTaTesibHOM cpeae Levenshtein-Jensen ot 09.02.2023
nokasanu T/Y Kk cnegytowmm NTM: pudamnuumHy, ©30HWMasMay, nu-
pasvHamuay, 1eBodoKcaLLMHy, MOKCMGAOKCALLMHY, IMHe3onnay, be-
[aKBUAMHY, KnodasmMmuHy, fenamaHugy. Pesynbtatel T4 nokasanu
YyBCTBUTENbHOCTb K OQIOKCALMHY M 3TambyToNy.

CemeliHblii Bpay CBOEBPEMEHHO He MOT HAMTW MauueHTa B
CBA3W C TeMm, YTO, NOCNeAHWI, Byayun eaUHCTBEHHbIM KOPMUIbLIEM
U MYKUYMHOW B CEMbE, U U3-3a MJIOXMX COLMANbHO-3KOHOMMYECKMX
YCNOBUIA ¥KM3HK, OblN BbIHYXKAEH nogpabaTbiBaTe B Corgniickom pe-
rMoHe cTpaHbl. B unioHe 2023 roga agmuuuctpauma MU3HT HeogHo-
KPaTHO CBA3bIBAACH N0 TenedpoHy ¢ 60/IbHbIM M NpUrnallana ero ans
NPOAO/INKEHNA TEPANUM, HO NALLMEHT KaTeropMYeCKn OTKasbIBaaca ot
NeYeHms, CCbINaACh Ha OTCyTCTBME ero 3GPEKTUBHOCTU.

5 miona 2023 r. naumeHT obpatiaetca B FU3HT ¢ kanobamu Ha
60711 B }KXMBOTE M NoTepto Beca. MaumneHTy BblgeneHsb! MTM, HasHayeH-
Hble peweHvem LIBK: 6efakBuanH, NeBOdIOKCALMH, KNODA3MMUH,
NNHEe30AnA v uuknocepuH. 8 nona 2023 r. B CBA3M C TEM, YTO NALMEHT
He npuwén ana nonyyenna MTM, Bpay-PpTM3MaTp CBA3bIBAETCA C €r0
MaTepblo, KOTOpas KaTeropMyecku OTKA3bIBAETCA OT JieYeHUA M3-3a
NOAB/EHWA CYLOPOT M NOTEPU CO3HAHUA Y CbiHA (BO3MOXKHOE Hexe-
NnatesibHOe AB/MIEHME OT NPMEMA LMKNOCEpPHHa), NepeBeas ero Ha pe-
NIUTMO3HOE NeYeHune (YTeHne asTos u3 KopaHa). Bpau-dtusmnatp peko-
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Table Baseline hematological and biochemical
laboratory parameters upon admission

3HaueHus
Patient value

PedepeHcHbie 3HaueHus
Reference range

139 130-160
4. 4-5
8.7 4-9
2 1-4
3 2-4
60 45-70
29 18-40
20 0-15
90 63-115
10.4 <44
8.4 10-40
24.4 5-20
84.3 64-83
4.5 3.8-5.82

The primary care team faced severe tracking barriers; as the
sole breadwinner facing poor socioeconomic conditions, the pa-
tient had migrated to the Sughd region for temporary work. In
June 2023, public health administrators repeatedly attempted to
contact the patient by phone to urge treatment resumption, but
the patient categorically refused, citing perceived treatment inef-
fectiveness.

On July 5, 2023, the patient returned to the clinic com-
plaining of abdominal pain and weight loss. The CMC ordered
the resumption of his initial regimen (bedaquiline, levofloxacin,
clofazimine, linezolid, and cycloserine). When the patient failed
to collect his medications on July 8, 2023, the phthisiologist con-
tacted his mother. She flatly refused further medical intervention,
reporting that her son had experienced seizures and episodes of
syncope (suspected neurological adverse effects of cycloserine),
and noted they were seeking religious healing practices instead.
The phthisiologist recommended immediate discontinuation of
cycloserine and requested a home visit, which the mother initial-
ly denied due to ritual practices.

On July 10, 2023, a multidisciplinary team — comprising a
neurologist, cardiologist, phthisiologist, and family physician —
conducted a home visit. The team confirmed that cycloserine was
the primary cause of the transient seizures and loss of conscious-
ness. Consequently, on July 11, the CMC formally discontinued
cycloserine. On July 26, phone tracking revealed the patient had
migrated further to the Shakhristan district, after which the fam-
ily stopped answering calls. Following intensive outreach by pub-
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MeHAYeT NPEKPaTUTb NPUEM LIMKNOCEPUHA, NPeaIOKMB NoceLLeHne
60/1bHOTO Ha fomy. MaTb 60/1bHOrO 3aNpeTUIa MeAULMHCKUM PaboT-
HMKaM noceLaTtb UX A0M, CCbIMAACh HAa HEOBXOAMMOCTb NoadepHKa-
HUA 3-[HEBHOMO PEXXMMa BO3LEPHKaHWA OT OOLLEHMIE nocie YTeHus
aAToB.

10 ntona 2023 1. O BbI3ZOBY CEMbIO NOCETU/IN HEBPOJIOT, KAaPAWO-
nor, GTU3NATP 1 CeEMeViHbIV BPay 1 YCTaHOBUAK, YTO MPUYMHOW NOTEPK
CO3HaHMA N NOABAEHNA KPAaTKOCPOYHbIX CYA0POT ABUCA LUKIOCEPUH,
B CBA3M C Yem 11 niona naumeHT npeacTaBneH Ha paccmotpeHue LBK,
peLlleHMem KOTOpoii 3TOT npenapat bbln OTMEHEH. B JanbHelwem,
26 vtonsa TenedoHHan CBA3b C MaLLMEHTOM BbIABW/A, YTO OH BbleXan
B paiioH LaxpucrtaH, a B nocneaytowme AHN Ha TenepoHHyo CBA3b
HM 6ONBHOM, HY €ro POACTBEHHWKU HE BbIXOAWAW. 12 aBrycTa pyKoBo-
avtensb MU3HT Bbi3biBaeT naupeHTa Ha NpMém, 22 aBrycta nauueHT ¢
uneHaMM ceMbM, HakoHeLl, nocewaet MU3HT, rae ¢ HUMK bbiia Npose-
[JeHa becepa co cTopoHbl YneHos LIBK. Mocne noaTsepkaeHus corna-
cus, no pewwenuto LIBKK neyeHne 6bi10 NpogonKeHo.

30 nekabps 2023 r. obpasel, KynbTypbl MOKPOTbI 60/1bHOMO OT-
bupaeTca 4nA TeCTMPOBAHUA METOAOM CeKBEHWPOBaHWSA. Pesynbrat
TNY npu stom BbisBaseT Mycobacterium tuberculosis complex, ce-
MelcTBO Beijing, pesancteHTHOCTb Ha MTMN: pudamnuumH, sTambyTon,
nupasMHamua, NeBoPIOKCALMH, MOKCUDAOKCALMH, /IMHEe30aUA,
CTPENTOMULMH, 3TUOHaMKA,. YyBCTBUTENbHOCTb BbiABNEHA K npena-
patam: 6elakBUWH, KNOGA3UMMH, AeNaMaHWA, aMUKaLIMH, Kanpyo-
MMUWH, NpeTomaHuna. bonbHoi npeactasneH Ha LUBKK 9 aHBaps 2024
I., PELIEHO U3MEHUTb CXEMY JIEYEHUS C Ha3HayeHWem befakBUIMHA,
KnodasvmMuHa, enamaHuaa v npeTomaHuaa.

2 ceHTAbpA 2024 r. naumeHTy nposeaeHa 0630pHas PEHTreHo-
rpamma rpygHon Knetkum (puc. 2).

Ha npescTtaBneHHoON peHTreHorpamme oTmevaeTca popmmupo-
BaHWe Ka/IbLHATOB B KOPHE 1eBOro NErkoro n ¢ubpos, Yto cooTaeT-
CTBYET «MONOXNUTENbHON PEHTIEHOI0TMYECKON ANHAMUMKED.

CornacHo «HaumoHanbHOMY pyKOBOACTBY No ynpasnexuto Tb B
Pecnybauke TafgpKMKMCTaH» BCeM BONbHBIM C MOATBEPHKAEHHbIM T
NETKMX, NONYYaBLUMM COOTBETCTBYIOLLEE IeYeHne, N0 ero OKOHYaHWK
— Ha OCHOBAaHWUW [ABYX MOCNEA0BATE/IbHbIX OTPULLATENbHBIX KyAbTyp
MOKpPOTbl Ha MBT, ynyylweHna KNMHUYECKOro COCTOAHUA W NONOXKM-
TENbHOW PEHTFEHONOMMYECKON AMHaMMKM — no pewwenuio LIBKK ot
08.09.2024 onpefensaeTca UCxoa Tepanuu, Kak «MsnedeHner.

B cembe NpouBatoT 4 YenoBeka: NaLMeHT, ero MaTb 1 ABoe ce-
ctép. CrapLas cectpa naumeHTa (28 net) obpaTtmnach K cemeriHomy
Bpavy 5 despansa 2024 r. ¢ Kanobamu Ha CUMNTOMbI PECMIMPATOPHON
nHdekumn. Pesynbtat GeneXpert MTB/Rif nonoxutensHbli, pudam-
MULMH YCTOWYMBbINA, HAa PEHTTEHOIOTMYECKOM CHUMKE FpyaHOW KneT-
Ku 0BHapyKeHbl NpU3HakK MHGUNbTPaTUBHOro T6 B dase pacnaga.

YuuTbiBaA MCTOPMIO KOHTAKTA, Pe3yNbTaTbl CEKBEHWPOBAHUA 06-
pasuoB bpaTa, NaumMeHTKe BblN0 HayaTo NeveHne B pexume Henak-
BUAWH, AenamaHuna, KnodasmmuH n npetomanung,. Pesynstat T4 ot
18.03.2024 nokasan pPesnCTEHTHOCTb Ha PUbAMMULLUMH, U30HMA3NA,
nupasvHamuz, 1eBoGIOKCaLMH, IMHE30UA, KNopasuMUH, beaKsu-
NWH. E€ neveHme NpogonKaeTca Nocne KOPPeKLIMU peXMma XMmnoTe-
panuu ¢ y4étom pesynsrata T/14.

OBCYXOEHUE

AHanM3 AaHHOrO Cy4aa KOPPEKTUPOBKM Tepanumn ¢ UCNoib30-
BaHMeM T/T4 meTofOM CEKBEHMPOBAHMA NOKa3an yCneLHoe neveHme
nauyeHTa ¢ paHee onpeaenéHHom T/1Y, HecMTops Ha HU3Kyto NpuBep-
YKEHHOCTb K Ie4eHuto. ITOT ONbIT YKa3blBaeT Ha HEOHXOAMMOCTb yCu-
NIEHUA PaHHero BblABAeHUA Tb cpean KAKYeBbIX rpynn HaceneHus,
TaKMX KaK TPYA0Bble MUMPAHTbI.

lic health leadership, the patient and his family finally attended
a CMC interview on August 22, 2023, where they re-established
treatment consent.

On December 30, 2023, a sputum sample was collected
for WGS to resolve the diagnostic discrepancies. WGS identified
an M. tuberculosis complex isolate belonging to the Beijing lin-
eage, harboring resistance mutations to rifampicin, ethambutol,
pyrazinamide, levofloxacin, moxifloxacin, linezolid, streptomycin,
and ethionamide. Crucially, in contrast to the earlier phenotyp-
ic results, genomic analysis confirmed preserved susceptibility
to bedaquiline, clofazimine, delamanid, amikacin, capreomycin,
and pretomanid. Guided by these genomic insights, the CMC
redesigned his regimen on January 9, 2024, prescribing a highly
optimized, targeted combination of bedaquiline, clofazimine, de-
lamanid, and pretomanid.

The patient demonstrated excellent clinical tolerance and
adherence to this newly adjusted regimen. Follow-up chest radi-
ography performed on September 2, 2024, demonstrated signifi-
cant radiological resolution (Fig. 2).

The follow-up radiograph revealed calcifications in the left
pulmonary hilum alongside residual fibrotic changes, confirming
a significant positive radiological response.

According to the National Guidelines for TB Management
in the Republic of Tajikistan, a definitive treatment outcome of
"Cured" is assigned to patients with confirmed pulmonary tuber-
culosis who complete their prescribed regimen, achieve clinical
resolution, demonstrate positive radiological dynamics, and yield
two consecutive negative sputum cultures for M. tuberculosis.
Based on these criteria, the CMC officially declared the patient
"Cured" on September 8, 2024.

The patient resides in a four-person household including
his mother and two sisters. On February 5, 2024, the patient's
28-year-old older sister presented to her family physician with
acute respiratory symptoms. GeneXpert MTB/RIF testing was
positive, demonstrating molecular resistance to rifampicin. A
chest radiograph revealed infiltrative pulmonary changes in the
destruction (lysis) phase.

Puc. 2 0630pHas peHMzeHo2pamma 2pyoHol Knemku nayueHma
nocne ne4eHus. PasvAcHeHUs 8 mekcme

Fig. 2 Follow-up chest radiograph obtained on September 2, 2024,
demonstrating significant radiological improvement with resolution of
the infiltrative changes and closure of the upper lobe cavity
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XoTA neveHmne cectpbl 60NbHOTO OCHOBbLIBAIOCH HA Pe3y/bTaTax
T/14 6paTa, TemM He MeHee CefyeT y4ecTb, YTO YyBCTBUTEIbHOCTb BO3-
6yanTens Tb MOMKET 0TIM4YaTbCA Y YneHoB ogHoM cembu [10]. aHHoe
HaboeHMe elwé pas NoAYEPKHYNO, YTO 06CTOATENLCTBA M GAKTOPbI,
06bACHAIOWME 33[EPKKM B AMATHOCTUKE M NevyeHun TybepKynésa,
pa3HoobpasHbl [11]. BbicOKMI ypoBeHb HecobtoaeHUsA Tepanum co-
XPaHAETCA M3-3a CTUrMaTU3aLMK, GUHAHCOBLIX M MHbIX BapbepPoB, YTO
NOATBEPMKAAET BaXKHOCTb YYETA CTPYKTYPHbIX M MCUXOCOLMANbHbBIX
aetepmuHaHT [12]. Kpome Toro, cumtaetcs uenecoobpasHbiM aHa-
213 Pa3/IMYHbIX HaNpPaBAeHUA MUTPALLMK U U3yYeHWe NeKapCTBEHHOM
YCTOMYMBOCTM Cpeay TPYAO0BbIX MUrpaHToB [13].

[Ons Toro, 4tobbl AO6MTHCA IPHEKTUBHOTO NeYeHNs HBONbHbIX
TB, Ba¥XHO CBOEBPEMEHHO ONPEeAenUTb NPUHAANEXHOCTb BO36YAM-
Tens 3aboneBaHUsA K CEMENCTBY MUKODAKTEPUIA, ONPeaennUTb CNeKTp
NIeKapCTBEHHOM YyBCTBMTENIbHOCTM 1, HA UX OCHOBAHWM, NPaBUIbHO
nopobpaTtb pexMm xumuotepanuu. HoBbiM meTog, MaeHTUdUKALMK
B036yauTens Tb nNo3BoAAeT OTKOPPEKTMPOBATL ledeHne M A06UTbCA
yCreLwHbIX Pe3y/IbTaToB JIYEHWA, YTO NOAYEPKHYTO U APYrUMM UCCie-
posatenamu [14].

3AKNIOMEHUE

BHeapeHWe METOZa CEKBEHUPOBAHUA PeLLAeT BaKHY npobne-
My GTU3MOMYIbMOHONOTMM OTHOCUTENBHO ONPeAENeHNs MPUHAANENK-
HOCTM K CEMEMNCTBY MWKOBAKTEpUii U NpasBuabHOM MAEHTUOUKALMA
CMEKTPa IeKapcTBEHHOW ycTohumsocTv MBT K MTM.

Given her direct household exposure history and the
whole-genome sequencing results obtained from her brother's
isolates, an empiric regimen consisting of bedaquiline, dela-
manid, clofazimine, and pretomanid was immediately initiated.
Subsequent phenotypic DST results, reported on March 18, 2024,
revealed resistance to rifampicin, isoniazid, pyrazinamide, levo-
floxacin, linezolid, clofazimine, and bedaquiline. Her therapeutic
regimen was dynamically adjusted based on these phenotypic re-
sults, and her treatment remains ongoing.

DISCUSSION

This case highlights the clinical utility of WGS to guide che-
motherapy adjustments, leading to a successful outcome in a
patient with highly resistant tuberculosis despite initially poor
adherence. This experience underscores the urgent necessity to
reinforce early TB detection strategies among high-risk, vulnera-
ble populations, particularly labor migrants.

Although the treatment for the patient's sister was em-
pirically initiated based on the index case's genomic resistance
profile, her subsequent phenotypic testing revealed a distinct
and even more extensive resistance spectrum. This observation
confirms that M. tuberculosis strains can diverge significantly in
drug susceptibility, even among close household contacts with-
in the same family [10]. Such discrepancies emphasize that the
systemic and clinical factors driving delays in accurate diagnosis
and effective management remain highly diverse [11]. High levels
of treatment non-adherence persist due to social stigma, finan-
cial instability, and geographical barriers, confirming the critical
importance of addressing structural and psychosocial determi-
nants in TB control programs [12]. These findings also emphasize
the need to systematically analyze regional migration pathways
and evaluate localized drug resistance dynamics among labor mi-
grants [13].

Achieving optimal treatment outcomes in complex tuber-
culosis cases depends on rapidly identifying the causative M. tu-
berculosis strain and comprehensively mapping its drug suscep-
tibility profile. Modern genomic sequencing enables clinicians
to move beyond standardized empirical protocols toward preci-
sion-guided, individualized regimens that maximize the probabil-
ity of clinical cure [14].

CONCLUSION

Implementing whole-genome sequencing addresses a crit-
ical challenge in phthisiopulmonology by accurately identifying
M. tuberculosis lineages and precisely mapping the spectrum of
anti-TB drug resistance.
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