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CpaBHeHue pa3IMyHbIX NOAX0A0B K CEKBEHUPOBAHMUIO
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Figure 1. MpeumyLuecTsa 1 orpaHUYEHNA MONEKYIAPHbBIX TEXHONOMMIA 417 OOHaAPYKEHUA PE3UCTEHTHbIX MyTaumii 8 MBT.

Beviere, et al. The Role of Next-Generation Sequencing (NGS) in the Management of Tuberculosis: Practical Review for Implementation -in Routine. Pathogens 2023,
12, 978. https://doi.org/10.3390/pathogens12080978
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Knacc npoaykros tapretuposaHHoro NGS

* lcnonb3yloT MaccoBOe NapasnienbHoe CeEKBEHUPOBaAHME AA
BbISIBIEHMA YCTONYMBOCTU K MPOTUBOTYOEPKYNE3HbIM
npenapaTtam

e HaymHatoT c 06paboTaHHOro KAMHUYECKoro obpasua

* 33KaH4YMBAIOTCA OTYETOM A1 KOHEYHOro No/ib30BaTeNs,
Kacatolwmmces obHapy*KeHHbIx M.tb. myTauni Ha Haan4ue
(nnn otTcyTCcTBUE) NEKAPCTBEHHOM YCTOMYMBOCTU, HAa OCHOBE
NHTepnpeTaLun CTaHAaPTHOro Kataanora MyTaLWi.
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Mpouecc BO3 no pa3pabotke peKommeHaaumnm

* B 2022 roay BO3 3aKka3ana cepuio cuctematTnyeckmx 063opoB onyb/IMKOBaHHbIX U
Heonyb/IMKOBAHHbIX AaHHbIX O KNacce NPoAYyKTOB TepreTupoBaHHoro NGS, koTopsble
KOMMep4YecKu pa3pabaTbiBatoTCA 415 BblABAEHWNA IEKAPCTBEHHOW YCTOMYNBOCTHU
TyH6epKynesa.

e CucrtemaTnyeckme 0630pbl BKAOYAIN AaHHbIE O TOYHOCTM ANATHOCTUKU, SKOHOMUYECKYIO
MHPOPMaLMIO, @ TaKXKE Ka4yeCTBEHHbIE AaHHbIE O OCYLWECTBMMOCTH, MNPUEMNIEMOCTH,
CrpaBeaIMBOCTM, A TaKXKe LEeHHOCTAX U NpeAnoyYTeHMAX KOHEeYHOro NnoJsib3oBaTena.

* BO3 co3Bana rpynny no pa3pabotke pekomeHaaunm 2-5 maa 2023 r. ana obeyKaeHus
pPe3ynbTaToB CUCTEMATUYECKMX 0630Pp0OB 1 BbIPpabOTKM peKoMeHAaumMn No 3TON
TeXHO/10rUn.

* 25 uiona BO3 onybankoBana onepaTtnBHoe cooblueHne, BKoYatowee npeasapuTesbHble
pe3ynbraTbl NpoLecca.

* BbINycKk NonHbIX pekomeHaaumnmn: mapt 2024 .
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PekomeHpauuu v cnpaBoyHUK BO3 no gnarHocTuke TybepKynesa

WHO
consolidated

tuberculosis tuberculosis

Module 3: Diagnosis Module 3: Diagnosis

Rapid diagnostics for
tuberculosis detection

Rapid diagnostics for
tuberculosis detection

Third edition @g&%ﬁam Third edition @g’,‘;ﬂ?ﬁ;ﬁx
v@\' World Health https://www.who.int/publications/i/item/9789240089488
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MpoAyKTbl, BKNOYEHHbIE B OLUEHKY

* Deeplex ® Myc -TB ( GenoScreen ): ans
pndamnuumnHa, N3oHMa3nga, NnMpasnHamnaa,
3TambyTona, $TopXMHONOHOB, beaaKBUINHA,
NMHe3onnaa, KnodpasmmmnHa, aMmKaumHa U
CTPENTOMMULIMHA.

« AMPORE -TB® (Oxford Nanopore Technologies): ans
pudamnuumnHa, n3oHmnasnaa, PTopxmMHOIOHOB,
IMHE30/1MAa, aMUKaLMHA N CTPENTOMULMHA.

* TBseq ® ( ShengTing Biotech): ans atambytona.
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Pe3ynbraTtbl TeCTUpOBaHUA cpeau noaen ¢ PY-Tb

* ToYyHbl ANA U30HUa3n4a, NeBodIOKCaLMHA,
MOKCUPNOKCcaLMHA, NMpasMHammaa n atambyTona
(06beanHeHHaA 4YyBCTBUTENbHOCTb = 95%)

* [Mpuemnemsbl ana bepaksmnmHa (68%), nnHesonnaa
(69%), knodasmmmHa (70%), ammkaumHa (87%) n
nupasmHammaa (90%).

* CneundunyHOCTb cocTaBmna = 95% ana scex
npenapaToBs, KPOMe cTpenToMunumnHa (75%).
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PekomeHgauum (6aKTepronornuecku nogreepaeHHbin Tb)

Y ntogen ¢ 6akTepnoiormyeckm noaTBepXKaAeHHbIM Th IerkMx MOXHO MCNO/1b30BaTb TEXHONOMNU
TapretupoBaHHoro NGS Ha obpa3uax n3 gbixatenbHbIX NyTEN ANA AMAaFHOCTUKN yCTOMYMBOCTU K RIF,
INH, Fg, Z v E, a He $T/TH Ha ocHOBe KynbTypbl . (Ycnoe8Has pekomeHOayus, 00CcmosepHoCmo
dokazamenscmes ymepeHHasA [INH u Z], Huskas [RIF, Fq u E])

NMpumevaHua

* [puoputeT cneagyeTt oTAaBaTb AMLUAM C 60/1ee BbICOKMM PUCKOM PE3UCTEHTHOCTU K NpenapaTam

nepBoOv IMHUK, BKAKOYAA 1ML, KOTOpbIe:

*  NPOAONXKAKT OCTAaBATbCA NONOKUTENBbHBIMM NO MA3Ky MK NoceBy nocse 2 unm bonee mecaues eveHUs
WM UCNbITbIBAIOT HEIDPEKTUBHOCTD JIEYEHUS;

*  paHee NeYnnnchb ot TybepKynesa,

*  HaxXxOAATCA B KOHTAKTE C YE/N0BEKOM, MMEIOLLMM YCTOMYMBOCTb K NPOTMBOTYbOEepKyne3HbIM NpenapaTam; Unm

*  MNPOXWBAKOT B YCIOBMAX UIN NPUHAANENKAT K NOArpynnam, rae CywecTByeT BbICOKAA BEPOATHOCTb
yctonumsocth K RIF, INH nnm FQ (ncnonbayembim B HOBbIX 60/1e€ KOPOTKMX CXEMAX), UNU TAe CYLLecTByeT
BbICOKAA PacnpOCTPAHEHHOCTb WTAaMMOB M. th, Hecywmnx myTaumm, He obHapyKMBaemMble APYrMMU
ObICTPLIMWU MONEKYAAPHBIMU METOAAMM.
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PekomeHgauuu (PY-TB)

Y ntopen ¢ 6aKTepMonorMyeckn noaTBepKAaeHHbIM PY-TB nerkmx MoOXKHO MCNO/Ab30BaTb
TexHonornm TapretmposaHHoro NGS Ha ob6pasuax w3  AbiXxaTeNbHbIX nyTen AanA
ANarHocTuKM yctonumsocTtu K INH, Fg, Bdq, Lzl, Cfz, Z, E, Amk n S, a He ¢T/14 Ha ocHoBe
KYNbTypbl. (YcrinoeHas pekomeHOayus, 0ocmosepHoCmMb 00Kadamesnbcmes 8bicokasa [INH,
Fg u Z], ymepeHHas [E], Hu3kasa [Bdq, LzI, Cfz u S], oyeHb HU3Kasa [Amk])

NMpumeyaHus

* [lpuoputeT cneayet oTAaBaTh MLAM C 6onee BbICOKMM PUCKOM PE3UCTEHTHOCTU K

npenapartam, UCNosibayembiM as4a nedeHuna PY-Tb, Bkatoyaa nuu, KoTopsble:

*  NpPOoAOoNHKAKT OCTaBaATbCA MONOKUTE/IbHbIMU MO Ma3Ky UJIN NMOCEBY Yepe3 2 mecAaua nan
6onee neyeHnA UM y KoTopbix Obls1la oTMeYeHa HeaPPEKTUBHOCTb JIEYEHUS;

* paHee Ne4ynnuncb ot TybepKynesa, B TOM YMcae HOBbIMU U NepenpoPuanMpoBaHHbIMMU
npenapartamu;

* HaxoAATCA B KOHTAKTE C YENNOBEKOM, MMEIOLLMM YCTOMUYMBOCTb K MPOTUBOTYDEPKYNE3HbIM
npenapatam, B TOM YUC/1e K HOBbIM 1 nepenpoduUaMpOoBaHHbIM NpenapaTam; Uam

*  nmetot npe-LLUTY-TB ¢ ycTOMYMBOCTbIO K GTOPXUHOIOHAM.

@ World Health
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PekomeHgauuu no peanusauyum (obuwme)

* OpobpeHne HaLMOHANbHbIX PEFYINPYHOLWMX OPraHOB UK APYITMX COOTBETCTBYHOLMX OPraHoB.

* B cBOeM HblHewHeM popmaTe TapreTmpoBaHHoro NGS npeacraBnaeT cobomn TecT BbICOKOM
CNOXKHOCTU, Hanbosee nogxo4AWMN ANA LEHTPANIM30BAHHbIX 1ab0PaTOPUMN, OCHALLLEHHbIX
cneyunannsnpoBaHHbIMU HaBbiIKaMU U UHPPACTPYKTYPOil .

* TapretupoBaHHble NGS TecTbl He 3aMeHAIOT CYLL,EeCTBYIOLWME IKCNpPecc-TecTbl, KoTopble bonee
AOCTYNHbI U NpoLle B BbINOAHeHUN ans BbianeHus yctonumnsoctu K RIF, INH n FQ, .

* OpHako, ecnu TapretupoBaHHoe NGS MOXKHO NPOBECTU BbICTPO, EFO0 MOMKHO PacCMaTpPMBaTh KakK
a/IbTEPHATUBHbLIN NEPBOHAYA/IbHbIN BAPUAHT AN1A NPUOPUTETHDLIX rpynn HaceseHunA.

* [pmnopuTeT cneayeT oTAaBaTb 06pa3L,am C BbICOKOU BaKTepruanbHOM HarpysKowm,

onpeaensemon nepBoHavyaibHbIMU BAKTEPUONOrNMYECKMMUN TECTAMK (Hanpumep,

NOJIYKONMYECTBEHHbIN BbICOKUIA/CPeaHUIN UAN MONOMKUTENbHbIN Ma30K).

* B cutyaumsax, Koraa 6aktepmanbHan Harpyska HM3Kas (Hanpumep, NoiyKoMYecTBEHHasA HU3Kan/oueHb
HW3Kas/cnenpl AU OTPULATENBHBIN Ma30K), peKOMeHAaLMM NO-NPEXKHEMY OCTalOTCA B CU/IE, XOTA
4acToTa HeonpeaeneHHbIX pe3ynbTaToB, BepoATHO, OyaeT BbllE;

* noatomy ¢T/14, BepoATHO, NO-NpexkHeMy noTpebyeTtca ana o6pa3yoB C HU3KOW BaKTepnanbHOM
HarpysKom.
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CoobparkeHus no sHegpeHuio (BDQ, LZD, CF2Z)

MOCKONbKY YyBCTBUTENBHOCTb K YcTOMUMBOCTM K BDQ, LZD 1 CFZ HeonTMmanbHa, y4eT NpeTecToBOi BEPOATHOCTU BaXKEH
ANA MHTepnpeTaLmn pesynbTaTtoB TapreTmposaHHoro NGS gna atux npenapaTos. [anbHenwee TecTmposaHne ob6pasLos
C YyBCTBUTE/NIbHbIM pPe3ynbTaTom (C ucnonbsoBaHmem GpT/14 Ha ocHOBe KynbTypbl) ByaeT onpaBaaHo, 0cobeHHOo Koraa
PUCK YCTOMYMBOCTM BbICOK. [NOCKO/IbKY CNeLnPrMUHOCTb BbICOKA, PE3y/bTaT, YKA3bIBAOLWMMA Ha PE3UCTEHTHOCTb, MOXKET
MCNONb30BaATLCA 4N1A ONpeseneHna Tepanmmn, 0CO6eHHO cpean Tex, KTO NOABEPKEH PUCKY PE3UCTEHTHOCTY.

Hu3Kkasa npertecroBas

BEPOATHOCTb

. Xopouwasa
oTpuuaTtenbHan
NPOrHOCTUYECKan
LeHHOCTb

BbicoKas npetecroBas

BEPOATHOCTb

. Xopouwasa
NoNoXuUtenbHasa
nporHocTuyecKasn
LLEeHHOCTb
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Table 65- Should TNG S be used to diagnose drug resistance to bedaquiline (BDQ) (pDST) in patients with bacteriologically confirmed rifampin-resistant pulmonary
TB disease?

Sensitivity 0.68 (95% CI: 0.43 10 0.93)
Prevalences | 1% | 3% | 5%
Speciicity 0.97 (95% CI: 0.94 to 1.00)
Factors that may decrease certainty of evidence Effect per 1,000 patients tested
Me of Te:
Cutcome studies (Me  Study design Publication pre-test pre-test pretest accur
of patients) Risk of bias Indirectness Inconsistency  Imprecision bi probability  probability probability Co
as of% ofa% =
True positives 3studies Cross- not serious” | not sefous | not serious® very nane T(4to9) 20(13to { 34 (2t 47) D@
(patients with drug resistance to 31 patients* | sectional Serous’ 28) ]
bedaquiline (BDQ) (pDST)) (cohorttype
accuracy
False negatives study) 3(1toB)

0(2to 16 (3 to 28)
(patients incorrectly classified as 7)
not having drug resistanceto

bedaquiline (BOQ) (pDST))

True negatives 4 studies Cross- not serious” | not serious | not serious not serious | none
(patients without drug resistance 519 sectional
to bedaquiline (BDQ) (pDST)) patients® (cohort type

accuracy
False positives study) 30 (0to 29 (0to 23 (0to 57)
(patients incorrectly classified as 53) 58) .
having drug residance to

bedaquiline (BDQ) (pDST))

960 (931

041(912 | 922(393 10
to 930) B

to970) | 950) Hig

b. Explanations
a. This model iz not controlled for CT value as that vanable was colinear in the onging model
b. Prevalence of resistance to bedaquiline across data used in the model was 6% O 4%:to 893
c. One sudyhad \erylowsensitivity but it onlyhad 3 resistant samples. k identfied 013,
d. ery wide 9 %bconfidence intervals for sensitivity
e. This model iz not controlled for niampicin resistance as this vanable was collinearin the onginal modsl. nstead, the data hawe been regncied o isolated hat are resistant to nfampicin by Xper, and then controlled for CT value.



O6HOBNEH aNrOPUTM ANArHOCTUKMU C UCNOb30BaHUEM
tepretuposaHHoro NGS

@ [ ANl persons with MDR/RR-TB®
(ireat with oll oral MDR-TE regimen if eligible)

Conduct culture and phenatypic DST for second- line drugs®

.

[Q Targeted NGS-Dased DST
Results for BDQ, FQ, LID and ofher drugs Indelerminate
'S I N d I N )
Review treatment mgimen baosed Confinue freatment regimen Review trectment regimen based
an D5T results and madify regimen : ) on DET resulfs™
o descibed i Table 4.3.1° Coonsider repedfing faorgeted NGS5 DT ) .
. ) Conduct additional DST in
Conduct addifional DSTin e accordancs with national
accordance with nafional accaordance with national guidalines'
guidelinas’ guidefines’ ] )
_ _ Review freatment regimen based
Review treatment rgimen based Review freatment regimen based on on additional DST resulls
on addifiond DST results CEET AN S
. A . . .
| |
Investigate any posifive cullure recovered during freafment monitoning that
is suggesfive of refreatment follure®




3aKka4YeHue

* HoBble pekomeHaaumm no TapretTuposaHHomy NGS 3HameHyoT cobou
CepPbe3HbIN CABUT B ANArHOCTUKE N1IEKapPCTBEHHO-YCTOMYNBOro
Tybepkynesa.

* YCTpaHAET BaXKHble Npobenbl B AMArHOCTUKE HOBbIX M NepenpoPuaNpPOBaAHHbIX
NeKapcCrts, HECMOTPA Ha MeHee ONTUMAJIbHYHO ad)d)eKTMBHOCTb.

e CTOMMOCTb 1 OCYLLLEECTBMMOCTb ABAAIOTCA NOTEHLMANbHbIMMU
NpPenATCTBUSAAMM, HO OTKPbIBAIOT Ba*KHble BO3MOXHOCTK nocae Covid.

* Bo mHOrmnx CTpaHaX NMEeKTCA CEKBEHATOPbI N UMEETCA ONbIT

* JlydWwnii Noaxoa K peanunsauum elle He onpeaeneH, Ho, BepoATHO, byaeT
3aBUCETb OT KOHTEKCTa.

* Heobxoammo 6onblie AoKa3aTeNbCTB O HOBbIX NpenapaTax u BANAHUK
TapreTuposaHHoro NGS Ha BaXKHble NCXOAbl Y NALUEHTOB.



bnarogapHocTu

*[nobanbHas nporpamma BO3 no 6opbbe c TybepKynesom

« Hasunp Ncmaun,

- Anekcen KopobuupliH,

- Kapn-Mankn HaTaHcoH
*[lpyrmne cotpyaHuKku BO3 B WwTab-KBapTMpE, PErMOHANbHbIX U
CTpaHOBbIX opucax

*[pynna pa3paboTkM pekomeHAaLni U gpyrue sKkcnepThbl

*COTPYAHMKM HAaUMOHA/IbHbIX Nporpamm no 6opbbe ¢
Ty6epKyne3om B rocyaapcrBax-4ieHax

e USAID, Unitaid, TnobanbHbi poHA
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IT's time for action
IT's time to
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