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Reference
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Autogenomics Seegene Roche
CapitalBic Anyplex® Cobas®
series

<%

Stat-Diagnostica
DiagCORE

Microscopy

=z

= Xperts
MTB/RIF

Xpert®
Xtend-XDR

EnigmaML®
MDRTB

Al - Insilxa
AL HYDRA EOSCAPE

Epistem

Genedrive® Moiflo

Truelab™

KGI

EikenlLoopamp™
MTBC ‘ ; - TBDx System
3 | &
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Ustar EA;;;U:T"’ NWGHF Qu;-:tc;’chf‘-ox GenpoL
2010 y 2012 2013 2014 , o 2015 2016 2017+
| J ]
WHO-endorsed Commercially available In development

The Journal of Infectious Diseases, 2015, 211(S2): S21-S80
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Peripheral Screening, case-finding, AFB smear exams using either Ziehl-Neelsen
(subdistrict and referral, treatment stain with light microscopy, or fluorochrome
community) stain with fluorescence microscopy
(preferably with LED illumination); Xpert
MTB/RIF assay
Intermediate Case-finding, treatment All tests performed at the peripheral level and
(regional and district ) follow up possibly culture on solid media and LPA
directly from AFB smear-positive
sputum
Central (reference) Case-finding, treatment All tests performed at the peripheral and
follow up, surveillance, intermediate levels plus liquid culture, DST for
development and provision  first-line and second line anti-TB agents
of reference methods and (including fluoroquinolones and injectable
standards, supervision of agents) on solid or in liquid media; LPA on

FISQERIDIRS 7 403 A positive cultures and AFB-positive

sputum; and rapid speciation tests

AFB, acid-fast bacilli; LED, light-emitting diode; LPA, line-probe assay; DST, drug-susceptibility testing. 4

implementation%200f%20TB%20diagnostics%209789241508612_eng.pdf



The GenoType MTBDRplus test
(GenoType MDR)

Example results
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Xpert MTB/RIF (Xpert)

201099 - Xpert MTB/RIF 1% 5% 75 = #8488 WHO STAG-TB
(Strategic & Technical Advisory Group) E&

201012 H, WHO HEEXpert MTB/RIFAETT R 1R 145 B
2011F mARER T 4R K a5

http://whglibdoc.wh http://whglibdoc.who http://whqlibdoc.w

o.int/publications/2 .int/publications/201 ho.int/hq/2011/WH
011/9789241501545 1/9789241501569 e O HTM TB 2011.1
_eng.pdf ng.pdf 2_eng.pdf
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The GenoType MTBDRs/ v2.0 test

(GenoType _#3)

201653 - WHO ZZFEHAE M
PRETEURE (line probe assay -
LPA) #E1T _ ARZEN) I 22 14 e R

(SL-LPA)

¥RIFLZES, MDR-TBIEZ (@2 -
EFHSL-LPA¥] T 1@
fluoroquinolone ~ 4R &1 7| 2247
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http://who.int/tb/Factsheet SLLPAfinal.pdf?ua=1
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Rapid diagnosis of S(+)
& S(-) MDR-/XDR-TB:
GeneXpert MTB/RIF

Rapid diagnosis of S(+) MDR-
TB: GenoType MTBDRplus

Clinical diagnosis of S (+) TB-risk
individuals: molecular diagnostics

& 2007.5

Rechecking of MDR-TB:
/ GenoType MTBDRplus
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(GenoType - Xpert)

http://www.who.int/tb/publications/imple
menting_TB_diagnostics/en/

IMPLEMENTING TUBERCULOSIS

DIAGNOSTICS
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o Positive

NRL/regional
s =
o |
o))
&

No MDR-TB,
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\ other agents /

SRL/NRL

No XDR-TB,

but resistant to other agents
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MGenoType

Peripheral

~N

No MDR-TB,

TB, susceptible butresistant
to other agents

NRL/regional

SRL/NRL

No XDR-TB,
XDR-TB but resistant to other agents

Susceptible




Xpert MER 7 E#HRE
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Periphera

I@egional

If low risk of
MDR TB:

TB, rifampicin 0
susceptible

v

SRL/NRL

M/XDR-TB

weeks
A 4 l
No M/XDR-TB, s ibl
but resistant to other agents (e
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& HGenoType * Xpert 77 FiE A T H
NEFRGRE (KR - 1I858 - iETE - YRGS

Peripheral

~

TB, rifampicin 2--24
susceptible hours

NRL/regional

weeks
but resistantto

otheragents ‘ - 14

SRL/NRL

No XDR-TB,
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Xpert MTB/RIF |
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- . . . Commercial FDA
Technology L Initial Incubation Reaction . Primers
Abbreviation  Target . . . Multiplex . source approved
denaturation (°C) time (min) required
(Manufacturer) Tests
Helicase-dependent v
lificati HDA DNA N -12 Y 2 . . Y
amplification 65 30-120 (Biohelix)
Recombinase v
polymerase RPA DNA N 37-42 20-40 Y 2 : N
o (TwistDx)
amplification
Y
Nucleic acid sequence- RNA (Organon Teknika
NASBA Y 41 -1 Y 2 Y
based amplification S (DNA) 60-180 Corporation/bioMé
rieux)
Transcription RNA Y
, prion- TMA Y 42 60-180 Y 2 (Hologic/Gen- Y
mediated amplification (DNA)
Probe)
Loop-mediated M
prmede LAMP DNA Y 60-65 60 Y 4-6 (Meridian Y
amplification .
Bioscience)
Rolli ircl
oring arce RCA DNA Y 30-65 60-240 N/A 1 N/A N
amplification
Strand displ t Y
ranc cspracemen SDA DNA Y 30-55 60-120 Y 4 Y
amplification (BD)
Nicki Y
cxing enzyme NEAR DNA N 55-60 60-120 Y 2 Y
amplification reaction (Alere)
Ribonuclease- Y
RMA DNA N - Y 2 . N
mediated amplification 65 60-90 (Great Basin)
Cross priming
amplification CPA DNA N 63-65 60 N/A 5-8 N/A N

18



TB-LAMP test :

e use of loop-mediated isothermal
amplification (TB-LAMP)

for the diagnosis of pulmonary tuberculosis

* 2016578 - WHO EEE
I B {5 A% B 18 18 (TB-
LAMP) HQ LR A BB a2 m!‘ii"g{’;?*«’c"?é"“
iE AR HY A A E 1T 1A

e TB-LAMPEEREBCIKR R L—y%
?;leIZ Mt e BN A A

Figure 2. Visual readout of TB-LAMP results applying ultraviolet (UV) light

Prepared Lysate

iV
< D S i -
- J ———
Add 30 L, Incubate for Fluorescent
mix 40 min signal detection

Dried LAMP reagents

http://www.who.int/iris/bitstream/10665/249154/1/9789241511186-eng.pdf?ua=1 19



RPA test

37-42°C 20-40 min

|

Comb: sa%c

155! 8m 1) i B | a2 )

123456678 _ _
Acgusition | Calbraton | Evaliation | Resuts | Instumert
90000000 T e T e P p—r——
[ Theeshold Valsistion Strt [min] [0 |End [mwn] |1 Threhold*s0) |3 abcist, Trre [mn] [1
Star ] aton  Stwtlmel[t  [Erd min] 25 | PescdPucksl |4 | Skesprvima] 0
Start s ——
[ Display Dewwatien
+ I'hb:S
; i)
Fig. 5: Start Screen | bes = —
+ [Tube7 % /./,.——"7
Tube o o T
| TAMRA = —
400 -~ L P
FAM = T
1 2 3456 7 8 oot 1 :sas iRl unEBnEETEE®
st
COCOCCO0 -
e

o ____
o
® o —
Formation of
recombinase nucleoprotein
filament

%%
%

. %%%

¥

Strand invasion and D-loop
formation stabilized by SSB

4
%%

%%%
beod

DNA synthesis and parental
strand separation

N

—_——

ATP hydrolysis promoting recombinase
disassembly 5'-3' direction

—_—)

Amplicons generated

. Recombinase
@ SsB

=mp Diraction of primer extension @ Folymerase
by polymerase (5-3']

"= Target DNA

m—— Oligonuclectide
primars.

——— Amplicon

RPA self-
perpetuating
cycle fueled in ATP
by creatine kinase
3rc

3.1. RPAcycle.

(Daher et al., 2016)

http://www.twistdx.co.uk/support/twista_manuals/
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Alere q TB/drug resistance platform

-aucnseeensc o ACtive TB with DST profile

battery charge i
power ON butto

e sensitivity < 100 CFU/mL

door for test car
(TB cartridge or

Adjustable feet ° ID <20 mln; DST < 40 mln
e RIF, INH, FLQ, PZA

Transfer of purified DNA (pre-amplification)
with simple transfer tool to drug resistance profile cartridge

kst te

raLst w1
59

D 2.0 LVSM cartridge with cup for TB-Test R1.0 TB resistance profile cartridge

B pepnci 053

http://www.alere.com/en/home/product-details/alere-g-analyser.html 21



Alere Determine TB LAM Ag

Procedure

Prepare Test

Tear one strip from the

rngnt and remove cover.

Add Sample
Apply 60 pL of urine
foc sample pad.

Read Results
Wait 25 minutes and
read the resulis.

Check Results

Against the Reference
Scale Card.

e rapid rule in TB-HIV coinfection

o detect smear negative patient

e Urine sample

e 25 min

http://www.alere.com/en/home/product-details/determine-tb-lam.html
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Truenat MTB

Positive result (MTB detected)

e Sample @ Real Time PCR Results @ Under One Hour ! e

Optical plot {displayed during the run)

\@)Temperature \./Opmal &) Result
W —

|

Y
T

Y
T

Fluorescence

s
T

Ch-ACt: 245

i+ b L OB 2267

Cycles
BACK

¢ 35 minutes

e an Android-based

Result summary screen

& 3 O 23:16
Truenat™ MTB

Center molbio

Date  Friday 24 August 2012 08:40:16
Operator Satheesh

Profile MTB

Lot Number 12345 Expiry Date 0912
Sample Sputum

Patient Details

Name

1D PN5063

Age Sex

Referred By

Result

ControlC, 245  TestC, 2267
Run Status  Valid
MT8 DETECTED 5.8x10%crusmi

Print‘ SMS 7 Share Back

510 15 20 35 30 3% 0

« global positioning system (GPS)

23

http://molbiodiagnostics.com/molbio_evaluations.htmi



Genedrive

03

Insert cartridge and start.

« 75 minutes

01

Collect patient sample & process

on sample processing cassette. ] Sa m p I e VO | U m e

e biosafety

02 ® Result epistemn | ® Result epistem
Load MTB/RIF cartridge. Test  Result Test

Date Cartridge # Date Cartridge #
01 FEB 12,10:03  1234567890-ABC 01 FEB 12,10:03 1234567890-ABC

Hold to reset Hold to reset

https://www.genedrive.com/assays/index.php
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New NAAT platforms

g

A

ERTERERR

Insilixa HYDRA

GenePOC

Needs addressed

Decentralization

Improving time to
diagnosis

Improving MTB
detection

+
k b
f

Higher throughput,
multiplexing

Antibiotic

Extended, timely
DST

Resistance

Catharina Boehme, 2015
25
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