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PEMMOHATbHbI CEMUHAP MO BOMPOCY YCKOPEHHOIO BHEOPEHWA
PYKOBOOCTBA BOS3 MO MNMPOPUTNTAKTUKE N ANATHOCTUKE TYBEPKYJIE3A
N NEYEHWIO TYBEPKYJNESA C NNEKAPCTBEHHOW YCTOMYMBOCTLIO (Y-TB)
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CsoaHoe pykosoacTso BO3 no 6opbbe c Tybepkynesom, 2021 r. =

"
’) MEDECINS SANS FRONTIERES
DOCTORS WITHOUT BORDERS

«KomnbloTepHaa agmarHoctuka (K1)
MOXeT UCNO0/1b30BaTbCA B KayecTee
a/IbTepPHATUBbI UHTEepNpeTaunmn
4e/I0BEKOM UMPPOBOro peHTreHa
rPYAHON KNETKN ANA CKPUHUHIA U
MeANLMNHCKON COPTUPOBKM NALLMEHTOB
Ha nerovHbin Tb y any, B Bo3pacte 15 ner
M cTapwe»

Mopgynb 2: CKpyUHUHI




KomnblotepHaa anarHoctuka (K[) Ha ocHoBe U = .

¢
”) MEDECINS SANS FRONTIERES
DOCTORS WITHOUT BORDERS

* LLlnpokKoe pacnpoctpaHeHue K/

* CKPWHUWHT Ha Tb Ha ypoBHe meCTHOro
HaceneHma n Ha base yupexaeHun

* Micnonb3yeTca B bonee yem 75 ctpaHax

* B HacToAwlee Bpems AocTynHbl bonee 20
npoayktos K/,

* OueHKu TexHonorun K], nposeaeHHble
BO3 B 2025 r.

* TexHonornm K 6b11n oueHeHbl Ha npeameT
ANArHOCTUYECKOM TOYHOCTU

* BO3 onybanKyeT nporpaMmHoOe 3aaB/IEHNE O
TexHonormax KM, npolweawmnx SKCNepTHY
OUEHKY 3P PEKTUBHOCTU




1. Undposasa PrK

2. KO opdnaitH nnm
Ha OCHOBe 06/1a4HbIX
TeXHONOormm

A
\aliy=

3. Bbixop,
AaHHbIX K[
(meHee 1
MWHYTbI)

https://www.delft.care/cad4tb/



BbixogHble gaHHble KA E7 -

GeneXpert: obHapyKeH Tb KO, 6ann 94

1. Tennosas KapTta
pe3ynbraTtos No
Tb

2. bannbHas
OUueHKa
NaToNOrM4YecKux
U3MEHEeHU!,
cBA3aHHbLIX C Tb
(0-100)



Pneumothorax

Abnormal
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NHTepnpeTtaumna gXR

Abnormal YES
Lungs
Opacity NO
Consolidation NO
Fibrosis NO
Nodule NO
Emphysema NO
Cavity NO
Pleura
Blunted Costophrenic Angle NO
Pleuratl ETruston NU
Pneumothorax YES
Mediastinum
Tracheal Deviation NO
Hilar Enlargement NO
Heart
Cardiomegaly NO
Diaphragm
Elevated Hemidiaphragm NO
Pneumoperitoneum NO
Bones
Scoliosis NO
Rib Fracture NO
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* K[l He ucnonb3yerca ANA ANArHOCTUKU
@ GeneXpert TE

.....

5 * K MmoXKeT NoMoYb BbIABUTb UL,

! KOTOPbIM HEODBXOAMMO KOHTPOJIbHOE
TecTnpoBaHue (Hanpumep, €
nomoubto GeneXpert)

 [loporoBoe 3Ha4yeHue (Hanpumep, 40)
Bbibnpaetca:
 bann KA1 > 40 > GeneXpert

 bann KA1 < 40 - 6e3 GeneXpert




Bbibop noporosoro 3HauyeHna KA PA-

MEDECINS SANS FRONTIERES
DOCTORS WITHOUT BORDERS

° Bb|60p noporOBoro 3HAUYeHUA Fig. 4.1 Sensitivity vs specificity over the CAD threshold spectrum
CAD [ : : : : : : . . |
dpdeKTnBHocTb K/ 3aBUCUT OT BbIBPaHHOrO " me

Specifici

noporoBoro sHa4eHumA

* BanaHCc NAOCOB N MUHYCOB MeXAY YYBCTBUTENbHOCTbLIO
n cneunduryHocTbio (Hanpmumep, bonee BbICOKaA
4YyBCTBUTE/IbHOCTb = Bonee HM3KaAa cneunduUYHoOCTb) o P

Diagnostic 2 f ™
OO0 — - ®)

omst

* NMoporoBoe 3HaUeHne Heobxoanmo HacTpamsaTb C _
A g"r;vp:l;hnﬂ:f "/+J +\'/+1 +| P —— > (m H\]
quTOM MEeCTHbIX YCHOBVIVI detected . p v/
* bannbl K[ BapbUpyIOT B Ppa3HbIX KOHTEKCTaX B
3aBMCUMOCTU OT XapaKTePUCTUK nonynaynm
(Hanpumep, Bo3pacTa, cONyTCcTBYOWMX 3ab0N1eBaHUN,

pacnpocTpaHeHHocTn Tb 1 T.4.), npoaykTa K/,
PEHTreHOBCKOro 06opyaoBaHms

* TaKXe HeO6XO,£I,I/1MO Y4nTbiBATb BO3SMOXHOCTDb
nposegeHnAa KOHTPOJZIbHOIo TeCtTupoBaHuUA

2021 WHO Operational Handbook on TB
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DOCTORS WITHOUT BORDERS

LleHTpanbHOadppUKaHCKanA
Pecnybnuka
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MEDECINS SANS FRONTIERES
DOCTORS WITHOUT BORDERS

KA Ha duannnuHax P

* Llenb: akTMBHOE BbiABAeHUe caydyaes (ABC) TybepKynesa u oTcnerkmBaHue
KOHTAKTOB B F'yCTOHAaceNeHHOM ropoackom okpyre MaHunbl (oKpyr ToHA0)




* AKTUBHOE BbisiBneHune cayyaes (ABC) ¢
NMOMOLLLbIO NepeaBUXKHOro
PEHTreHOBCKOro KabmHera,
NO3BOJIAIOLLErNO NEPEMELLATLCA MeXay
nyHKTammn ABC Tybepkynesa

Llukn meponpuatmum no ABC:

KA Ha duaunnuHax Pr

MEDECINS SANS FRONTIERES

¢
’) DOCTORS WITHOUT BORDERS

A e

Perncrpauma naymeHTa

CKPUHUHT CMMNTOMOB

PeHTreHorpadus rpyaHomn knetkun/KA,
CHop MOKpOTHI

BpauebHan oueHKa

Perncrpauus Bbixoaa n3 obcneaoBaHums




KA Ha duaunnuHax Pr

MEDECINS SANS FRONTIERES
DOCTORS WITHOUT BORDERS

* OdPpnanH cuctema CADATB Bepcumn 7 (Delft Imaging),
YCTaHOB/IEHHAA B peHTreHomobune

* Bce yyacTHMKM meponpuatmin no ABC npownm PTK ¢
ncnonb3oBaHnem R

* /lnua, nonyumsline npu npoxoxaeHmu KA 6ann > 32 nau
MMEBLLME CUMMTOMbI, OblNIM HAaNpPaB/ieHbl Ha
nccnenoBaHMe MOKPOTbI C NOMOLLbIO TecTa Xpert

TN



HYACTOTA
NMOJTOXXUTEJIbHDbIX
PE3YJIbTATOB
GENEXPERT B
PA3PE3E BAJ1J10B
KA (2022-2024)

80-89

70-79

60-69

50-59

40-49

30-39

20-29

10-19

<10

Obuee
yucno
aHa/N1308B

(N)

MNono)xutenbHbin

pe3ynbraT aHa/aAu3a
MOKpoOTbl Xpert (n)

151 206
124 217
206 618
145 700
99 602
85 1,220
63 1,841
13 496
3 251
8 636

%
NONOXKUTENbHbIX
pe3ynbTaTos
Xpert (n/N)

73.3%
57.1%
33.3%
20.7%
16.4%
7.0%
3.4%
2.6%
1.2%

1.3%




KO Ha duamnnuHax: pesynbraThl P -

» C HOa6p4a 2022 r. TexHonorma KO mnoMorna npoBeCcT CKPUHUMHE Ha
TB 6onee 38.000 yenoBekK B oKpyre ToHOO

»* bBbl1o yCTaHOBMNEHO, UTO NPUMEPHO Y 5% nuu, npoLuegLwunx
CKPUHUHTI, MeeTca DaKTepMOIormMyeckm noarBepxKaeHHbIn TE

< MpuMepHo 2/3 nuu, c 6aKTepPUoNornMyeck NoATBEePIKAEHHbIM TH
HEe MMenM CMMMNTOMOB

» TexHonorma K[ moMorfia COKpaTuTb BpeMs o60poTa LMK/
AaKTUBHOIO BbiAB/1IeHUA cnyvYaeB Ha 50%




KA B TapXMKUCTaHe Pr

DOCTORS WITHOUT BORDERS

* HEI'IbZ npoeegeHmne CKpUHUHIA
HaceneHnAa otaaz1eHHOIo pal\/'IOHa

(Kynsi6) Ha Tb ¢ nomoubto el Abese | el o |

o WS 1 Ly g CENT ' CATOMATH I §
MeponpuUATUN NO akKTMBHOMY - gl BW | | \WE™™ | == | £X0TH XATJIC
C = B et U JEXAM AHAP(

BblIAB/TIEHUNIO C/Z1IYyHaEB

* MobunbHaA peHTreHoNornyecKas
YCTAaHOBKA, KOTOPAs MOXeT
nepemewlatbCa B pa3Hble PaNOHbI
ANA ynydweHmna AocTyna K
YCAYram peHTreHorpadpum




KA B TapXuUKucraHe PA

DOCTORS WITHOUT BORDERS

* YnbTpanopTaTUBHbIN
peHTreHoBCKMM annaparT (Delft
Light), ncnonbayemeoliii ¢ cuctemomn
CADATB v7

* PeHTreHOBCKWI annapaT U CUCTEMY
KA moHO cobupatb/pa3bupatb
Ka*kablM AeHb A0 1 nocne
MEPONPUATUIA NO aKTUBHOMY
BbIIBJIEHUIO Cny4YaeB (HacTpomKa
3aHUMmaeT 20 MUHYT)

* YNbTPanopTaTUBHbIN
PEHTreHOBCKUM annapar C
cuctemon Kl obecneunBaer
rMOKYIO M YHUBEPCAJIbHYIO
HACTPOMKY




KA B TapXMKUCTaHe Pr

DOCTORS WITHOUT BORDERS

LLMKA meponpuUaTUA NO aKTUBHOMY

BblAB/IEHUIO C/1ydadeB:

1.

Pernctpauuna naumeHTa/CKpUHUHT
CMMMNTOMOB

PeHTreHorpadua rpygHom kKnetku/K4,
BpauebHana oueHKa

HanpassneHne Ha TeCTUpOBaHUeE C

nomouwlbto GeneXpert




KO B TagKUKUcCTaHe: pe3ynbrarhl Cn

DOCTORS WITHOUT BORDERS

4

)

s TexHonorma K[ nomMmorna npoBecTn CKPUHUHI Ha Tb 6onee 16.000
yenoBekK B Kynabckom pamoHe ¢ Maga 2023 r. no mapt 2025 T.

)

4

L)

» [lopTaTMBHOCTb 060pyaOBaHMA obecnedymBaeT MOOUNBbHOCTb M TMOKOCTb
MEePOMNPUATUN MO aKTUBHOMY BbIABNEHUIO C/lydaeB = bonee
AeueHTpann3oBaHHaa MoAesib OKa3aHuda noMowum npu Tb 1
PaCLUMPEHHbIU AOCTYN K YCNIyraM peHTreHorpadum

)

% TexHonoruga K[ obnerdymna nepexon Ha LMDPOBYIO CUCTEMY [O/14
MEePONMPUATUM MO aKTUBHOMY BbIABIEHUIO C/Ty4YaEB

% TexHonorma K[ ctana BaxHbIM MHCTPYMEHTOM NoAAEPXXKU OANA BpavYeun

n obecrneymna MM BO3MOXXHOCTb paboTaTb 6onee apPpeKTUBHO 11 6onee
YBEepPeHHOo




KA B LleHTpanbHoadppuKaHckon Pecnybauke B

DOCTORS WITHOUT BORDERS

« CucteMa K[ BHeapeHa B 6onbHULE B
OTOalIeHHOM permoHe

LleHTpanbHOAPPUKAHCKOMN
Pecnybnumkum

« PI'Kc KL mncnonbsyetca ona CKPUHUHIa
Ha Tb rocnmtanm3npoBaHHbIX
NnaLmMeHTOB C CMMMNTOMaMM




K B LleHTpanbHoappuKaHCKOM Pecnybnmke 7%

DOCTORS WITHOUT BORDERS

«  OdpdPpnamH cnctema CAD4STB V7
YCTaHOB/IEHA B PEHTIEHOTIOMMYECKOM
OTOENEHUN U MOAOKTIOYEHA K
MMEKLLEMYCH B OTOETIEHUN
PEHTrEHOBCKOMY annaparty




K[ B LleHTpanbHoadpuKaHcKou Pecnybnuke 2 B

OTcyTcTBME 3HAaYUMMbIX pe3ynbTaToB Het HeobxoammocTu B
Xpert

20-40 He3HauuTenbHble pe3ynbraTtbl HeTt Heo6xoaumocTu B
Xpert
NMocnepyouwee
KNIUHUYECKoe
HabnoaeHune

> 40 Bo3moxKHbin Tb Xpert

>70 B0O3MOXHbIA UK BepoATHbIN Th Xpert Ecnun pesynbrat Xpert
OTPUUATENbHbIN:

* Het Tb B aHamHe3se:
PaccmoTpeTb BO3MOXKHOCTb
KAUHUYeCcKoro gunarHosa Tb

* Tb B aHamHese:
Mcnonb3oBaTb KAMHUYECKYHO
oueHKy (K[ meHee HaaexKHa)




B -

NocnepcTBua ucnonb3osaHua KA P

1. TexHonorua K4 aemMoHCTpUpyeT TOYHOCTb ANA
BbiaBneHua Tb (npu xopowem Kauectse PIK)

2. KA moxet noBbicUTb 3P PeKTUBHOCTL 06CcnepgoBaHus
* CoKkpalleHune BpemeHn obopoTa UuKaa obcneaoBaHuUA

* YBennyeHue Konnyectsa obcnegyemobix nuy, (Hanpumep,
150 yenoBekK B AeHb)

3. KA moxKeT nomouyb Hecneyuaamcrtam CYMTbiBaTb U
MHTepnpeTupoBaTb pesynbtaTtbl PIK

4. K[ moxeT cnocobcTBOBaTb CHUMKEHUIO Pacxon0B

* bonee appeKTMBHOE NCNOB30BAHNE KOHTPOIbHbIX
TecToB

* CHUXeHMe NoTpebHOCTM B YeNI0BEYECKUX pecypcax



3.

CnoxHoctu 2 B

Heobxoanmo pyKkoBoacTBO NO BHEAPEHUIO
U Hagnexalemy ucnonb3osaHuio K/

MoBbilweHne ocBea0MNEHHOCTU 06
orpaHuyeHusax K4

* PeKomeHAayeTcA TO/IbKO A4/14 L, cTapwe 15
net

* PeKomeHAayeTcA TO/IbKO 414 BblABNAeHUA Th
(orpaHMyeHHble GpaKTUYECKUE AaHHble ANS
pe3y/bTaToB, HE CBA3aHHbIX ¢ Th)

* bonee HM3KaAa TOYHOCTbL Y N, € Tb B aHaMHe3e
n J1XKB

* He ncnonb3syetca gna guarHoctmkmn Tb

Bbibop noporosbix 3HaueHuun K

* NHcTtpymeHTapuit BO3/TDR ana kKanmbposKu
MOPOroBbIX 3HAYEHUM

DOCTORS WITHOUT BORDERS

Screening and Triage for TB using
Computer-Aided Detection (CAD)
Technology and Ultra-portable X-Ray
Systems: A Practical Guide

World Health
Organization

T For research on
diseases of poverty
UNIGEF-UND P Werld Buak-wNO

Determining the local calibration of Mogynb 2: CKPUHMHE

computer-assisted detection (CAD) thresholds
and other parameters
A toolkit to support the effective
use of CAD for TB screening




MparmaTuuHbIA Nogxoa K Bblbopy noporoBbix 3HaUYeHUN KA 7% ...

DOCTORS WITHOUT BORDERS

O 6 m M e n on O)Ke H M H CAD threshold calibration: Pragmatic Approach

Diagnostic Imaging SOP

Doc ID: TBC Year 2024

* bbICTpbI 1M TMBKMIN MmeToA BbIOGOPa M HAaCTPOMKM NMOPOroBbIX s Docamnt st ORAFT Lo
3HaquMM Kﬂl alidafion oy: v W age 1 of

Background

Chest X-ray (CXR) has an important role in screening and triage for tuberculosis (TB) because of

i H e Tpe6YET H aﬂ M l‘I M ﬂ pe3yﬂ bTa TO B KO HTp Oﬂ bH bIX Te CTO B ,ﬂIO its high sensitivity for TB, low operational costs and rapid turn-around of results. However,

countries with the highest prevalence of TB often have the lowest availability of local expertise
BHeapeHuAa K/

Computer-aided detection [CAD) is a form of artificial intelligence that uses machine-learning

technology to analyse medical images and detect radiographic abnormalities. It can be

* [lpakTnyecKoe nowaroBoe pykoBoAacTBo, pa3paboraHHoe MSF B Eeecton o T e e et s bl e
Ay ith CAD has b ligated in multiple studies f ing and triage. CAD indi
coTpyaHuyectse c BO3, byaeT A4ocTynHO B 6anxKanee Bpems e
CAD performs as well as expert human readers in detection of TB.
In an independent evaluation, WHO found that the diagnostic accuracy and overall performance
of CAD for TB detection (CAD-TB) are similar to interpretation by a human reader, in both the
screening and triage contexts. In 2021, WHO endorsed the use of CAD as an alternative to human
reader interpretation of CXR for pulmonary TB in individuals aged 15 years or above (1).
ﬂBa oc H o B H blx m a ra The output for CAD-TB products is a numeric score (e.g. 0-1, 0-100), which represents the
likelihood of TB; i.e. the higher the score, the more likely the radiographic findings represent
o pulmonary TB.
1 . Itisi riant t te that CAD-TB output i t d to di TB. Instead, CAD hel
. NepBoHayanbHbIN BbIGOP MOPOroBOro 3HauYeHUA: 3 BapuaHTa ity it v ol e el o st it by 5 ey WhG.
(Hanpumep, conocrtaBneHmne pesynbtatos K/ c pesynbratamy, e e DD S e
threshold are referred for confirmatory testing, while those with a CAD score below threshold

Nnoslyd4eHHbIMU O6y‘-IEHHbIM cneynaanctom no C‘-II/ITbIBaHl/lI-O) are not referred.

CAD threshold ealibration

2. KOppe KTU pOBKa I'IOpO I'O BO I'O 3Hal‘|EHMﬂ: OL||eH Ka nOKa3aTener/’1 The performance of CAD-TB is highly dependent on the selection of threshold. In choosing

between different thresholds, there is a trade-off between sensitivity and specificity. For

pln H rl p M H HTM ﬂ p e LLI e H M H O H e O 6X0p| M M O CT M KO p p e KT M p O B K M example, selecting a lower thresheld results in higher sensitivity but lower specificity, resulting

in detection of more individuals with TB but at the cost of more diagnostic tests used. A higher

rl O p O ro B O ro 3 H a L'I e H M ﬂ threshold can reduce the costs of confirmatory testing but a larger number of TB cases will be

undetected.

It is essential that the CAD threshold is calibrated to local conditions. CAD scores vary across
contexts due to factors such as TB prevalence, co-morbidities in the population, CAD product and




CNnoXHocCTH 2 B

DOCTORS WITHOUT BORDERS

lNMpoune cnoXKHOCTH

* M3berante ypeamepHon 3aBncmmoctu ot KA (Hanpumep,
CneumanmcTbl NO-NPeKHEMY HYKHbl AN ANArHOCTUKMU
3aboneBaHnI, He cBA3aHHbIX ¢ Th, a TakXKe ana
NHTErpaLumn ¢ ApYrmMmm KAMHUYECKMMM cnyKbamm)

* BeneHune naumeHToB € BbICOKMMU Bannamum K n
oTpuuaTeNbHbIMMN pe3ynbTaTaMU KOHTPOJ1bHbIX TECTOB

* BHegpeHune K ana ckpuHuHra Ha 6ase yupexgeHusa
* HusKoe Ka4vectBo PIK BaunAaeT Ha pe3ynbTtatbl K/

KA He aBnaetca TexHonormnein «Plug-and-Play»
(«Moakntoun n paborait)

* OHa TpebyeT Haa/eXKallero MHCTPYKTaXKa, 0byyeHus,
TEXHUYECKOM NOAAEPMKKN, MHTETPaLUM B KIMHUYECKNE
pabouune npoueccbl, MOHUTOPUHTA N OLLEHKN U T.A4,.




*
l‘
’) MEDECINS SANS FRONTIERES
DOCTORS WITHOUT BORDERS

«UAN He 3ameHUT PeHTreHON0ros, HO
pPeHTreHoNnoru, ucnonbsyouwme UN,
3aMEeHAT TeX, KTO He ucnonabsyet MN»

e



THANK YQOU!
CMNMACUBO!

Dusz YUnitaid  KNCY 2

European Region SAVE LIVES FASTER TBIPLUS SANS FRONTIERES
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