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Culture-based technologies

~ TREK Sensititre
MYCOTB MIC plate
e » k-MDR-XDRTB

[ Molecular-based technologies: LAMP, LPA J

Non-molecular-based technologies: TBD, TB LAM
Antigen, VOC
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1. Culture-based: TB liquid culture and DST

TREK Sensititre MYCOTB MIC Plate (Trek Diagnostic
Systems, Thermo Fisher Scientific, USA) 1%lumsm MIC

vosenSnrnialsn waniluenvignuazenses Dr.Susan
Dorman ﬁuﬁmawamﬁﬁﬂmﬁmmﬁaléiuazaﬁum“luﬂ 2012
SuweSadsnsan 228 meWus 69 MDR, 52 XDR wm1
MYCOTB Plate l#inagaanaoanu APM s

dszanas 95% anidu ethionamide 5.0
ug/ml (94%), rifabutin (92.4%,

moxifloxacin 0.5 ug/ml (87.3%)




L

i_

Solid Culture MDR-XDRTB Color Test: Foundation for
Innovative New Diagnostics (FIND) and the London
School of Hygiene and Tropical Medicine (LSHTM)

< &’ &’ (¥} | . . .
ugansiansasrmimsasenvaaro Il snaa isoniazid,
rifampicin, Hag mprofloxacm Iﬂﬂ?‘iﬂﬂﬂ?i’)ﬂﬁ!ﬁuﬁu‘nw1uﬂﬁ
process adanmazinzremunlsnRasuuRIveq selective
. | "\ a A =

thin layer agar gmzuumﬂumiﬂmmﬂsnﬂmmg}ﬁmﬂaﬂmz
l¥n539n599%1 MDRTB ttaz XDRTB 1a Iagvauzillaisy

o = ) r aye A |

NMINIIANHIT operational feasibility MNiN93 Brasov,
Romania #tazh Lima, Peru laaazifsaunauiy MGIT uaz LJ
AST



i

I

' MDR-XDRTB Color Test

A complete MDR-XDRTB An MDR-XDRTB colour test for MDRTB grew in detection,
colour test: sputum is drug-susceptible TB that only isoniazid and rifampicin
collected into disinfectant grew in the clear detection containing quadrants, but the
transport medium that is guadrant (red dots), not the quinolone (blue) prevented TB
coloured antibiotic-containing growth, ruling out XDRTB.

applied directly to the
culture plate as soon as it
reaches the laboratory,
without any processing.

guadrants

FIND and London School of Hygiene and Tropical Medi  cine
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2. Molecular-based: Manual Isothermal NAAT for TB (LAMP)

St Refarence
i time (min)
DNA/RNA
DNA/RMA 1 : -30
axtraction ?xirac’uon
_ from samples
g
Amplification 1. Prepare master mix
2. Add DNA/BNA samples
~60
3. LAMP amplification
| 4, Detection:
- visual detection
Detaction (by flucrescence)

- real-time turbidity
detaction

Figure 1. LAMP technology. LAMP is characterized by its use of four different primers specifically
desigred to recognize six distinct regions onthe target gene, and its process being performed at a
constant temperature using a strand displacement reaction. Image courtesy of Eiken Genome Site, Eiken
Chemical Ca,, Ltd (Tokyo, Japan) and reproduced with permission.

LAMP: Loop-mediated isothermal amplification.



2. Molecular-based: Manual Isothermal NAAT for TB (LAMP)

FIND (Switzerland) and Eiken Chemical Co., Ltd.
(Japan) "lﬂwmmaﬁmuﬂ‘%mmﬂmmaﬂamﬁﬂmﬂﬂﬂﬂﬂ‘lmmmﬁﬂ

Thermal cycler wazasivawalanlsanilal o N
nnanviz waagluil 2011 awnmiseineluday anuen uaz nlg
wuNWamsaneudagmaaniudnaesdszina FIND and Eiken
=X d' o a\ =3 ?)’ v Y A "\
nnaInvzauiumsanes I udszmasnsmla Deauin uswa

Y cg A | <& T d' 9/0.'1 Y
wazily Taglaminsesielumstunazvuauanvzielviiulonos
TameenaaunzlutSanannemias WHO expert group la

= A A A Y Yy Y
NUMIURANMSANEITUNaRo UM EEY 2012 uad i laNveiauonue

A Y A d A A Y A v
‘Vi’ii’)elli’)?]fl]Tiﬂﬂﬂ"] i’)i’)ﬂllﬂ“l—!!ﬂi’)u Nﬁ;ﬁ—ﬂﬂu ‘IJ!ﬂEJ’Jﬂ‘M
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Purple
(NBT/BCIP) ____~ precipitate

Alkaline phosphatase 3\

Chromogen

Streptavidin

Biotin

Amplified target

DMNA—probe

Nitrocellulose strip

~ e —

| S

dTTP, dATP, dGTP and [ 4 DNA target
dCTP biotinylated primers RV anVea
plus Taq polymerase = t; = e

INNO-LIPA® strip )
Tmulgh || Trough holder =

Jlll

Hybridization
Stringent wash
Conjugate incubation
B Color development

—— Interpretation

PCR amplification

Figure 4. Line-probe assays for detection of drug resistance. (A) Principle of reverse hybridization. (B) INNO-LIPA® assay. The INNT-LIPA test contains ten
oligonuclectide probes (one spacific for the Mycobacterium tubercuiosis complax, five overlapping wild-type 5 probes, and four R probes for detecting specific
mutations) that are immobilized on nitrocellulose strips. LIPA |s performed by extracting DNA and amplifying the rifamipicin resistance-determining region of the
rpoB gene using PCR. The PCR products are then hybridized with the iImmaobilized probes, and results are determined by colorimetric development. Image adaptad

from Innogenetics NV [Gent, Belglum) ® 2006 Innogenetics Group.



ldentification of the M. tuberculosis com plex and its resistance
to Rifampicin and/or Isoniazid using the GenoType® MTBDRplus

oo Lecus Contrel
rpadl wiild orpe probe 1 LpeB 'WT1)
rpal wild typs probe Z Upel W2
e i o pobe 4 peO WEL

wild typs proba 4
rpaB wild type preba B Lped WTE
s
pa p
rpo8 wild type probe B Lpo8 WTE|
rpard mrtation probe 1 (road MUTY)
mafl mutatian prebe 24 [rpof MUTZA]
rpof mutation probe 28 |peB MUT2E]
rpaid mitation probe 3 [rood SUT3)
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inA wild type prabe 2 linivt WTZ)
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Resistance
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ket wel d type praibes [t WT)
deat mutation probe 1 lees MUT1)
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Fig. 1: Reachion zones of the GenoType® MTBDR plus
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Line Probe Assay Technologies: GenoType MTBDRPIlus
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Hain, Germany !ﬂﬂ‘gﬂ‘ﬂﬂﬁ@)‘ﬂﬂ!‘v?nmi'iﬂuﬂu‘i’lﬂ?)ﬂ@m

. . . . .. = 1T A = :i v 4
Isoniazid tas rifampicin ma"lu uwamsﬂnymﬂammfl%

Y Ay v A a A A o Y o
ﬂﬂwaﬂmﬂ‘umamqw5uazma1umaaNgmmg gmz“!“mﬂu
NASFIMIUMINTIVAANTBI8ENITIAS AN MDRTB Hain
a 2
Company "lﬁgljwaﬂ‘lgﬂﬂﬂﬁa‘um XDRTB #a9ni1¥e GenoType
2 o A o A
MTBDRsI mam’amﬂmmﬁwmmisﬂﬂ@mnq'm

fluoroquinolone, aminoglycoside/ cyclic peptides nay
ethambutol
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alsUaz Tueen nauieuiumsmzivedieszuy MGITI60 13
manhlumsasanumsnene quinolone, ethambutol,
amikacin ias capreomycin @ijﬁzﬁ’jn 77.3-92.3% laany
anuhlumsnsianunsaene kanamycin INeI9 42.7% way
mm‘lﬂﬂﬂsaﬁ!uﬂﬁmmm XDRTB 8¢ 22.6% 4azANNsUNE
asm 82% Wﬂﬂaauumsﬂuﬂmumiwmmﬂa‘lﬂ
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3. Non-Molecular Diagnostic Technologies: Biomarkers;
pathogen-specific or host-based markers

TBDx (Signature Mapping Medical Sciences, Inc., USA) 114
Y A Y Y d ;
SUVDAIHNAIUMTOHNAaNMSHBNT lan Jasa115e load slides
] Y = v w < w

gazou oo NszuvlumsdSuanuantavazudasmmiludy
Aan ' w a d v o
anuAIneaaNAeNUABNN MBS MU 1MIU AFB tazuana
= g . o
mseuilu uIn vise av 1A %3 Dr.Gavin Churchyard 1o
[uaNanIsANEINMIM Aurum Institute, S. Africa  #a¥ Guardian
Technologies International 1uﬂ1§ﬂiziju Conference on

Retrovirus and Opportunistic Infections (CROI) luil 2012
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Alere Determine TB LAM Ag (Alere, USA) l%vanms Lateral
Flow lumsasiaw lipoarabinomannan (LAM) protein ﬁgﬂ

Vasgaaninlutfaazvesdilradalsn

Tnga3uaeiindde 3 nau 1FiHI1 LAM strip test aNMI30ATIDNL
fihedalsnld 2/3 TungudiheRaie HIV sl CD4 Teandr 100
iiadee lulnsans uawmsmaauumfnﬂmmﬂ‘umsmamumﬂ
mandfiniesremsdfadeiadlsaludihe setting dandrs uaxil

s1lumeenausnueg point of care test for TB
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Voletile Organlc Compound (VOC) Analysis Humsasiam

ms"lmumﬂﬂwaﬂmnm3miﬁﬂ“luaumﬂ“lwmwﬂqﬂ Taeldin3aq
Gas Chromatography-Mass Spectrometry (GC-MS)

A AaflAa d Y}
M3ANIYDY Kolk et al uaz Phillips et al Tudlavilua osngu uaz
dune laragennassni ADNLINMINTITH VOC luauwiela
vosdihedalsa uazlulaibe lawagnaes 79% uazamnsensio
wu voC udluiihanauvzasiolinuyelasmsfion uawzla
é’ w || || < = a v v || d' 4§'
Wo alsn  UARENa1SAMNAITNNMTIdBLaZ NN eI
Uszansmwueinsnsia VOC
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** TrueNAT MTB test (Bigtec labs and Molbio
Diagnostics; India) HANYANTIVHIADUIDVBITDIMU]IA

Q.'I d' P | Q v A
Twgunzlamely 1 ¥2lug laaldinsesienionl ulinuuy
o Mmaulaglyuunmes vaeimauIEnegszng
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msdszmiumanmslyauasamenatnndszmas uae
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** Genedrive: A point-of-need genotyping and

sequencing analysis wWanlag Epistem (United
Kingdom)

. A v » A A A A ~
Genedrive mﬂymzaﬂmmmmaammmuwnwm

! a d v

aammmJuﬁamﬁmamam1wﬁa1swuﬁnsswm°’iﬂ‘sﬁu
%1ﬂﬂ’Ji’)?JNﬁﬂﬂﬁ?%ﬂ!ﬂﬂ]ﬁuﬁﬁﬂﬂ!ﬂﬂﬁﬂﬂ1!‘Wi’)ﬂ1§ﬂﬂ‘bﬂ?%£}
Gumq,u Genedrive ‘n‘lmn‘umsmammammisﬂmm
mmsansludsemamdy 8wae waz 9vWEmla Epistem

= vV v .
WenenNNazlH IASumssusesnin European Union
Accreditation for medical device
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** B-SMART (Sequella Inc., USA) fhunsesiiefl¥asao

mwaamiﬁﬂwmumﬂmmwaﬂam"lmamsﬂynmisﬂ‘m
u'iﬂ‘m 4 ¥HAUUUIINS I laun Isoniazid, rifampicin,
streptomycin and ethambutol mﬂm@mamuﬁﬂﬂﬂma

N3 Sequella mmsawammm B-SMART prototype ‘n

W

auT0NIIINY TB cells llﬂ‘l«!’ﬂﬂﬂ31 1,000 wammgzma

Y J

v ! b4 9!4' Y 1 <&
NQWWH“Iﬂi’)Glmﬁﬁ1N1iﬂﬂ§3§)WUllﬂ°m«!@‘c’Jﬂ31 50 ¥aa
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** FIND (Switzerland) and MBio Diagnostics, Inc.
(USA) ﬂﬂﬁlﬂ‘ﬂﬂ‘ﬂu!ﬁ@ﬂﬂﬁlu1659“3]57]%1’“ antlgens VN

woTalse mamﬁmawmﬂammisﬂ Ty atiuiann
il POC assay format uazNwEuNzUsivNa

= l:g o vV v =
msanyanaaevlviilulszmamasiannan 2 Uszma

1343 2012
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Sputum liguefaction
and inactivation with
Z:1 sample reagent

Transfer of
2 mil material
into test cartridge

Cartridge inserted into
MTB-RIF test platform
{end of hands-on work)

Boehme CC, et al., 2010. N Engl J Med.

4

Sample
automatically
fittered and
washed

(5

Ultrasonic lysis
of filter-captured
organisms to
release DMNA

6]

DMNA molecules
mixed with dry
PCR reagents

Assay Name MTE-RIF

Seminested
real-time
amplification
and detection
in integrated
reaction tube

©

Printable
test result

e E—

T p———— v I'

P

Time to result, 1 hour 45 minutes
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* 219518UYD3 WHO uag FIND lwaauiivnay 2012 &
MITIBBINTVINAINIKINA 611 1509 (2,979 modules)
wazdawo cartridges liflFnumdinaving 863,790 xa

X Chang et al SIBNUMIANEIN 18 study sites 93U
10,224 20819 @311 laa,nsIn GeneXpert @130
l¥ns03Hanetalsaden arannulilszana 90.4% way
AN AN 98.4% Lmzmﬁé@m rifampicin ﬁmm"laﬁ
04.1% 1azANNSUINET 97% FIu extrapulmonary TB

lannuls 80% anuda e 86%
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** South Africa experience smam”!mﬂ@uumﬂu 2012 Tﬂﬂ
National Health Laboratory Service mumsmmaa‘n

| é’ Y Y J | o
HHIENTIDRUYDAILNADIVANTIAY 25 UHI 91U 30
N394 BazmIMsnaaeunUAeed ludnavine 311,117
M08 ATIINUNALINUszIna 16.7% (52,068)
fMI9eN9 ATIINVBABAD rifampicin 7%  WONDINHEN
M5 NWHHNDLANY Impact ag cost-effectiveness

) 4' = dv a\ v
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% Patient outcome azsunadihefiaadeduiluTalsn uaz
fihedadsn Tasgdasnimevesdibefiasdadialsamely 6
wounsn wazilszfiuimsih GeneXpert wl¥ nlae
nganssuvesdlisms Tnemmzlundudihefiaadednil o
Isavise lieeals wazilszdiualdoaluaiuvesdile

% Comprehensive economic cost  saunaalFevea
health system faziimsanenIug llae wrumsanuves
Andrew et al 1al% modeling system aesszdiunaves
Genexpert lungudihefidedldsu ART wuhaunsari life

expectancy vesgihenauitla 1.6-6.6 m
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