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WHERE WE ARE WITH DIAGNOSTIC METHODS

Molecular Research has Revolutionized TB and DR TB diagnostics and testing capacities
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https://www.oxfordmeded.com/educational-content/history-of-tb/tb-timeline-a-history-of-tb-testing/
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e T Settin
The “WHO consolidated guidelines on tuberculosis. Module 3: diagnosis® combines e Sts u S e d g
the WHO policy guidance on detection of TB infection, disease and drug resistance
.

Al ithm Environment
non-respiratory samples among people of all ages living with HIV and children g O r I t S
without HIV or with unknown HIV status; establish two new classes of TB diagnostic
technologies for the initial detection of TB and resistance t rifampicin, and; outline
tuberculosis. Module 3: diagnasis”, which aims at facilitating implementation of the
WHO recommendations by Member States, technical partners, and others involved
in managing patients with T8 infection, T8 disease, and drug-resistant TB.

into a single reference document. Compared to the previous edition, the updated
.
. :
current WHO TB diagnastic class determination and product assessment definitions I m I e m e nt e d ra C I C e S
and pathways

guidelines present new recommendations on concurrent testing of respiratory and
This document will be accompanied by the "WHO operational handbook on
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INDISPENSABLE ELEMENTS FOR IMPLEMENTATION

Which diagnostic
methods are
used

Diagnostic
Algorithms
implemented

Available
Diagnostics
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DIAGNOSTIC NETWORKS
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Where and Whenis a
test used

When is the person
going to benefit from
the diagnostic results

(i.e. treatment)

When are results
communicated to the
clinician

What is the turn
around time?

Lewvel HI
Surveillance

Al tests performed at lower

levels and culture using
liquid media, phenotypic

Reference methods DT, WGS and tm -

Network supervision

How can we ensure that we do not lose the speed
of a rapid molecular test?

All tests performed at lower levels

Level i culture on solid media
g FL-LPA, SL-LPA, moderate
Case-finding complexity automated NAAT, high

Treatment complexity reverse hybridisation
MAAT

%°  Laboratory networks

Xpert MTE/RIF, Xpert Ultra,
Truenat MT8, TE-LAMP,
AFE smear microscopy,

Levell
Screening
Case-finding
Referrals
Treatment

PERIPHERAL

LF-LAM, low complexity
NAAT,

subdistrict and community levels

=% Sample transportation systems
https://iris.who.int/bitstream/handle/10665/376155/9789240089501-eng.pdf?sequence=1



https://iris.who.int/bitstream/handle/10665/376155/9789240089501-eng.pdf?sequence=1

(% ﬁ.-}‘: World Health
INDISPENSABLE ELEMENTS FOR IMPLEMENTATION %jgrganlzatlon
wcon.crrciron EUTOPE

@ Speed and accuracy of diagnosis

~/ Accuracy of result

’ Accuracy of result interpretation l

How are
assays
performed?

Reliability of produced results

. ) By whom?
In which Under which y Who
) .. What
setting? conditions? .
practices?
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[ Principles of genotypic drug-susceptibility &

testing.

d Interpretation of genotypic drug-
susceptibility testing assays (with main
focus on Hain LPAs).

d Troubleshooting.

J How to minimize contamination and
errors
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OpenWHO Course on DR TB: how to interpr

rapid molecular test results

gvrogr;(:‘ I';g‘a‘l;: Courses  News  Administration~

Drug-resistant tuberculosis: how to interpret rapid molecular test results
C

€ Loamings (@ Discussions 4] Progress  §lj Cortficates @b CosabSpace @ CourseDetas  [Bj Documents & Announcements (<]

s .

his training tookit by the European Laboratary iniiative for T8, HIV and Viral Hopatilis provides
a of selected

tosts for tuberculosis (DR-TB). More specifically, It covers the
latest guidance for the interpretation of rapid molecular assays for DR-TB by Cepheid (GeneXpert
MTB/RIF and GeneXpert MTB/RIF Ultra) and Hain Lifescience (GenoTypeMTBDRplus VER 2.0
and GenoTypeMTBDRs! VER 2.0). Participants can exchange experiences ihrough a course
forum. Laboratory experts are avasable to address key questions via the forum and a dedicated

pilot emal service. The course is particularly relevant for pe ug
g for T8 results in their

practice. We hope this training will help rafine your practice, thereby strengthening the giobal

capacity to diagnose DR-TB.

() sespaced

@ Language: Englin
© Advanced (Avancé)

Featured content

Course information

Video lecture: Introduction
This course is also avaiable in the folowing language: Pycoxii

Overview: Addressing drug-resistant tuberculosis (OR-TB) is a global priority to accelerate progress towards the elimination of TB. In many
‘countries, patients with DR-TB are efther not diagnosed at all or receive a delayed diagnosis, leading 1o further spread and increased severity
of the disease. WHO-endorsed ragka molecular tests have dramatically improved the speed and quaiity of diagnosis of DR-TB and should be
adopled more widely, phenotypic af necessary, This for the

interpretation of selected genatypic drug-susceptibility testing (qDST) assays, based on a review Dy the European Laboratory Initative on TB.

T A o e e oot B2 ENDTB ﬂ
VER 2.0 line probe assays for first- and second-line antl-T8 drugs (FL-LPA and SL-LPA) and the Cepheid GeneXpert MTB/RIF (Xpert) and Q

GeneXpert MTB/RIF Ulra (Ultra). The course includes a dedicated interpretation guide and template, developed by ELI, 1o enable users to &

implement the substantial changes to the interpretation of both LPAS in their routine diagnostic service. You will irst learn about the principles
of gDST and the changes 1o the interpretation of the above-mentioned assays (Modules A and B). We will then focus on how 1o resoive
probiems with the LPAS and on how to minimize contamination (Modules C and D).
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B U
SUDyCHLM renaTHTaM coboh y
" IeCcnepTHLX 803 recros ka
mpcvumo—ycvowul-u TyGopKynEa (1Y-T6). KONKPETHO, OH OXBATWBAET HOBOLLNS
166108 a 1Y-T6 ot Copheld

(GeneXpert MTBIRIF 1 GeneXpert MTB/RIF ULTRA) u Hain Lifescience (GenoTypeMTBDRplus
VER 2.0 GenoTypeMTBORS! VER 2.0). YuacTHtiot Kypca MOryT OGMeNMESTECA ONBITOM a
Bopyme xypea, BONPOCE KA TOM X (OpYME
epes cnymby Kypc Gynet 00060 naneden

a Tanxe Bpavam, peayneraTs
TNY 5 CB0BH OBLIHON KTHINNECKDR NPEXTHKE. Msi HERBEMCA, NTO RSN YHEOHLH KYPC
NIO3BQNHT B3M YMYNIUUTE NPAKTHIECKHE HABLI, YBEMVNBAS TEM CaMbiM OBANLHLR
noTeHuMan AkarwocTI 11Y-TE

) Setpaced

@ Langusge: Pyconnit
€ Acvanced (Avencs)

Featured content

Course information

Bugeoneiys: Beeasnie

=

3TOT KYPC TakKe AOCTYNEH A CreayIoLIEM R3kixe: Engish.

0630p: [MOGaNLHLIM NPHOPHTETOM ANIA YCKOPEHIA NPOTPECCa Ha NYTH X NGNHOW NikENaawYs: T6 AENRETCH 60PLGa C NexapcTaeHHO-
YCTOMMBLIMK BOPMAN TyGepKynesa (11Y-T6). B MHOrX CTPAHAX NBUNENTS! C /1Y-T6 NMGO He AMATHOCTHPYIOTCA BOOCLLE, NGO AMANIOY

BLICTIBNAETCR C IAA0PAXON, 4TO NPHBOANT K ny ero TRNeCTH 803
GLICTPIIO MONEKYNADHIAE TECTH IHEMTONLHO YTIYMLINNM CKOPOCTS W KAHECTBO AMANOCTWIG NTY-TE, W HX CHOYET NPUMEHATS GONee WHPOKD, Y
BonanHAR, e aTo Tecramu. [laHibii KYPC NPRACTAENAET G060 OBHORNGHHOR B ﬂ
: o T ENDTB
o renaniry (T Koiepene, et s Q
OXBATHIBALT TOCTH: Hain Lif VER 2.0 » GenoTypeMTBDRs! VER 2.0 ana
IPOTHBOTYGEpKYNEHLX NIPENapaTOs HePEOrD i BTOPOrD PRACE (FL-LPA  SL-LPA) u Cepheid GeneXpert MTBI/RIF (Xpert) u GeneXpert e a
MTB/RIF Ulira (Utira). Kype sxricnaer s ceG e wabinow, Aaoume
meronwy TecTos Xaina 8

More than 30.000 users enrolled in English and Russian version
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DST RESULT INTERPRETATION

> Int ) Tuberc Lung Dis. 2025 Jan 1;29(1):35-37. doi: 10.5588/ijtld.24.0263.

ACCU rate interprEtation Of DST resu ItS and Further effort is needed to avoid irrational use after
their rational use for treatment regi mens drug susceptibility testing for drug-resistant TB

L Larsson !, C Corbett 2, G Kalmambetova 3, S Ahmedov 4, U Antonenka 2, A Iskakova 2,
A Kadyrov 5 E Sahalchyk 2 K Kranzer 7, H Hoffmann &

Some potential root causes for discordance between molecular and
phenotypic DST results:

O Pre-, post- and/or analytic errors

O Co-existence of non-tuberculous mycobacteria

 Silent mutations O\ [ 5
[ Mutations outside the resistance-determining region .‘ % “
O Heteroresistance ‘ENDTB g
3 Bacillary load @‘I‘
] Pretest probability
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Collaborative project

ELI core group members
Claudio Koeser, visiting scientist at Cambridge University
Heads of NRLs from WHO EURO HPC

ERLTB-Net consortium members, ELI and GLI core group members, FIND, UNITAID
Andrea Cabibbe and Daniela Cirillo, San Raffaele Scientific Institute
Timothy Rodwell and Anita Suresh, FIND

WHO GTB
Patricia Hall-Eidson, Carl-Michael Nathanson and Alexei Korobitsyn

WHO Regional Office for Europe
Askar Yedilbayev

German Ministry of Health. UNITAID and the EU
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WHO Academy: the World Health Organization's learning center .g‘"@)
aimed at enhancing the skills of the global health workforce and - EN\DﬂB =

decision-makers. 'l [

Learn to build a healthier world | WHO Academy
Join a community of health professionals dedicated to
improving health outcomes around the world

whoacademy.org
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Background: =

» How mutations cause resistance (including different levels of resistance and epistasis) ".‘
» Different types of resistance and cross-resistance, and their frequencies globally
» Overview of genetic diversity of causative agents of TB

Principles of DST:

» Overview of DST methods
» Principles of gDST:
» Overview of different gDST classes/technologies:
= Low, moderate and high complexity
= Array, lateral flow, real-time PCR, LPA, tNGS, WGS
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WHO mutation catalogue — introduction: Q‘"@"
» Role of catalogue and overview of methodology. - ENDTB .
\

WHO mutation catalogue — practical aspects: " B

» How to use the catalogue and its relevance for DST result interpretation

Errors — overview:

> All DST assays yield some false resistant and false susceptible results due to either
human or reagent/instrument errors that fall into three classes:
» Random.
» Cut-off.
» Systematic.
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\ | /
s Discordant results (gDST vs. gDST, pDST vs. pDST, or gDST vs. gDST) .“ Y"‘
are helpful as they highlight errors that might otherwise go ‘ENDTB =

“an

unnoticed.
*%* Preventative measures to minimize human errors.

+* Different reasons for false susceptible or false resistant results
with gDST and pDST.

» Case studies for spotting and addressing errors:
» Can an initial result be trusted?

» Can results be trusted that are concordant?

» How can one resolve discordant results?
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** Each Module will be accompanied with a handbook - .
, ENDTB
for offline work and reference " ‘.

+¢* Virtual forum for discussion and guidance open to
both laboratory specialists and clinicians
** Relevant announcement function to dissemination
relevant information
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Thank you for
your attention

For questions please contact:

ehsanis@wholint
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