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WHO ORGANIZATION

2.1 Conventional tests for the diagnosis of TB

In many high TB burden settings, sputum smear microscopy remains the primary diagnostic
technique for evaluating individuals who present with the signs and symptoms of TB, or screen
positive for TB. However, sputum smear microscopy is an insensitive test, with a limit of detection
(LoD) of 5000-10 000 bacilli/mL of sputum (76). Furthermore, sputum smear microscopy cannot
distinguish drug-susceptible strains from drug-resistant strains. WHO continues to recommend Module 3: Diagnosis
that NTPs replace microscopy as the initial diagnostic test with WRDs that directly detect MTBC.

WRD WHO-recommended rapid diagnostic test
NTP national TB programme

World Health N @) e
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WHO's policy recommendations

1. - may be used as a replacement test for sputum-smear microscopy to diagnr:mse

consolidated

pulmonary TB inadults with signs and symptoms consistent with TB (conditional recommendation,
very low-quality evidence).

2. TB-LAMP may be used as a follow-on test to smear microscopy in adults with signs and
symptoms consistent with pulmonary TB, especially when further testing of sputum smear-
negative specimens is necessary (conditional recommendation, very low-guality evidence).

WHO

-
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tuberculosis

Module 3: Diagnosis

Rapid diagnostics for
tuberculosis detection
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Pluslife Mini Dock Pluslife Dock Pro 8
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Eight-Channel POC Molecular Analyzer

Rapid Molecular POCT System
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- Loop mediated isothermal amplification

. Qﬂw”@um*’fuﬁlufl W.71. 2543 (Notomi et al., 2000)
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.Independent Developed Isothermal amplification Technique: RHAM
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RHAM (Isothermal)
The Solution of lacking Sensitivity and Specificity

/

probe to start another cycle

A

(3) Releasing of target strand
From the double-stranded

(@) Target strand binding to a new
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(2 Probe recognized and cut by nuclease

(1) Hybridization of RHAM
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S

sThe RHAM system includes a probe reporter system consisting of specially modified probes and nucleases.

= A unique probe reporter system further amplifies the signal to ensure all signals are derived from specific amplification products, making RHAM superior in sensitivity and

specificity to LAMP.



- Performance Characteristics

Analytical Performance

Sensitivity (Limit of Detection)

The analytical sensitivity of the assay was performed using three lots of reagents tested across three testing days with
known number of M. tuberculosis H37Rv. The limit of detection is the lowest concentration of organisms at which 19 of
20 replicates were positive. The analytical sensitivity is 50 CFU/mL.

The test cover many species of MTB including

* Mycobacterium tuberculosis

7 )
* Mycobacterium bovis
* Mycobacterium africanum —
» Mycobacterium canetti ©~©
» Mycobacterium caprae ©© ©@
» Mycobacterium pinnipedii ©




Test processing, TAT 10 ~ 30 mins
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Three Products with WHO Endorsement

Sample

Pre-processing

Duration

Device

Cepheid Molbio Pluslife
Sputum Sputum & Tongue swab Sputum & Tongue swab
Liquefaction treatment External nucleic acid extraction| Extraction-free
~ 120 min ~ 60 min 5-25min

p/usfi/e
/

Pluslife is much faster, cheaper and more convenient
than Cepheid & Molbio, while delivering similar performance
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< Back to Near point-of-care tests, tongue swabs, and sputum pooling for TB

MPOC-MNAATS

Near point-of-care nucleic acid amplification tests (NPOC- NAATs) as a new diagnostic

class for diagnosis of TB using sputum and tongue swabs

Mear point-of-care nucleic acid amplification tests (NPOC-NAATs) are swab-based molecular tests for TB detection that can produce results from a primary
sputum or tongue swab sample in less than one hour using instruments that can be battery operated and do not require specialized infrastructure for use

or Storage.

These tests can be done in basic peripheral laboratories, such as those that perform smear microscopy, and health clinics, mobile units, or community sites
that do not have laboratories. They can be performed by health care workers with basic technical skills because they do not reguire laboratory methods like
precision pipetting. However, like smear microscopy, this class of tests does not incorporate rifampicin-resistance detection and therefore requires reflex
testing with a complementary solution for drug-resistance determination.

More information on the defining characteristics of TB NPOC-NAATs may be found here.

Recommendation

In adults and adolescents with signs and symptoms of pulmonary TB or who screen positive for pulmonary TB, NPOC-
MAATS on sputum should be used as initial diagnostic tests for TB rather than smear microscopy (strong recommendation,
moderale certainty of evidence);

When sputum cannot be obtained, NPOC-NAAT: on tongue swabs should be used as initial diagnostic tests for TB
(strong recommendation, moderate certainty of evidence).

e



Clinical Study Report Study Purpose
Of M T BC N u c l.e i c ACi d i The purpose of the study is to evaluate the performance of the MTBC

Nucleic Acid Test Card for detection of Mycobacterium Tuberculosis

Te$t Ca rd (S p Ut u m) ' complex DNA in the raw sputum samples as compared to results

determined by Xpert MTB/RIF ultra as a reference test.

MTBC Test Result Summary (n=99)

Xpert MTB/RIF Ultra Kit performance

Pluslife OSensitivity = 98.61 % (95% Cl:92.54 to0 99.75%)
Positive Negative OSpecificity = 100 % (95% Cl:87.54 to 100%)
OAccuracy = 98.99 % (95% Cl:94.50 to 99.82%)

Posit
ositive = Kappa score = 0.9748

Negative Conclusion

The study results demonstrated good clinical performance
of the MTBC Nucleic Acid Test Card to detect Mycobacterium
tuberculosis complex (MTBC) DNA in raw sputum samples

Q—/ from patiemts who are clinical suspected of pulmonary
\ tuberculosis.

Total 27




PQ: MiniDock MTB Test Matches GeneXpert® Ultra, Exceeds WHO TPP, and
Outperforms Smear Microscopy

Diagnostic accuracy against MRS, comparator tests (N=1266%)

Sensitivity Specificity

- T
Test (Sample) n/N (%, 95% Cl) n/N (%, 95% Cl) p-value
MiniDock MTB Test (Sputum Swab) | 189/218 (86.7%, 81.5-90.9) | 1026/1048 (98.0%, 97.0-98.8)
0.11
Xpert Ultra (Sputum) 195/218 (89.4%, 84.6-93.2)  1038/1048 (99.0%, 98.3-99.5)
Sensitivity Specificity ;
Test (Sample) n/N (%, 95% Cl) n/N (%, 95% Cl) p-value

Smear Microscopy (Sputum) 136/218 (62.4%, 55.6-68.8) | 1046/1048 (99.8%, 99.3—100) <0.001

* Includes only those with valid results on all four index tests and valid MRS results; Excludes participants with sputum Xpert Trace results

A Includes 95 participants with a single negative smear

t For sensitivity difference based on McNemar's test of paired proportions

Reference: R2D2 TB Network. Clinical Performance Study of MiniDock® MTB Test in High TB Burden Settings. Stage Analysis Report, 14 Jul 2025.

MiniDock MTB Tests (Sputum Swab) matches GeneXpert® Ultra

in both sensitivity and specificity and far better than sputum smear microscopy.

Confidential, for internal use only



Clinical Infectious Diseases ID S -
MAJOR ARTICLE @ A OXFORD

Diagnostic Performance of the Pluslife MiniDock MTB and
Molbio MTB Ultima Assays to Detect Tuberculosis From
Tongue and Sputum Swabs Among Outpatients and in
Active Case Finding in Cameroon

Cyrille Mbuli,"” Jean Bosco Taya-Fokou,"” Rita Nsamenang,"” Nestor Biatu,"” Gildas Nguimfack,!” Ngha Ndze Mbuh,"” Joceline Konseo,""
Zourriyah Adamou Mana,"” Arthur Rausmis Na rtnuu-Hiuunnnnq.“ Magdalene Tiamuh,"” Denis Nsame,” Norah Nyah Ndi, >

Irene Adeline Goupeyou Wandji,"” Mercy Fundoh,” Maurice Ganava,"” Ousmanou Bello,” Paul Meoto,*” Adeline Fitame,? Comfort Vuchas,'”
Teyim Pride Mbuh,'" Valerie Flore Donkeng-Donfack,'"” Tushar Garg,'" Jacob Creswell,”" and Melissa Sander'”; the RAPID TB Consortium®

'Carter for Health Prorotion and Research, Bamenda, Cameroon; “Bamenda Regional Hospital, Bamenda, Cameroon; *Cameraon Baptist Corvention Health Services, Bamenda, Cameroon; *National
TB Pragram—Littoral Regice, Dovala, Cameroon; “National TB Pragram—Narthwest Region, Bamanda, Cameroon; "National TB Program—Far North Region, Maroua, Cameroan; “Mational TR
Program—~Horth Region, Garaua, Camergon; "Natienal TB Program—Southwest Region, Buea, Camercan; “National TB Program—\West Region, Bafoussam, Cameraan; "“Tuberculosiz Referance
Laboratory Douala, Douala, Cameroon; ''Cantre Pastew du Cameraun, Yaoundd, Center, Cameroon; and "“Stop TB Partnarship, Genava, Switzarland

Diagnostic Accuracy comparator tests (N= 1097)

Sensitivity
Test (%, 95% Cl)

culture-positive TB smear-negative TB

86% (95% confidence
interval [Cl], 79.0-91.0)

MiniDock MTB Test 67% (95% Cl, 51.0-79.0)

Molbio MTB Ultima 84% (95% Cl, 76—89) 58% (95% Cl, 41.0-74.0)

Sputum*



Sputum: Pluslife vs Cepheid ~ 100% p/us//e

Source: Italy Source: India

Sputum CB NAAT

. A
Culture or Cepheid me

Pluslife Positive Negative Total Pluslife Detected Not Detected Total
Positive 13 0 13 Detected 33 0 33
Negative 0 2 2 o
Not Detected 0 7 7
Total 13 2 15
Total 33 7 40

Sensitivity: 100% Specificity: 100% Agreement: 100%

Sensitivity: 100% Specificity: 100% Agreement: 100%

Source: GOVERNMENT OF KARNATAKA,HEALTH &FAMILY WELFARE SERVICE

Sputum CB NAAT

DEPARTMENT OF CLINICAL MICROBIOLOGY

Source: Kenya @ TR

Pluslife Positive Negative Total Detected 27 0 27
Positive 38 0 38 R Not Detected 1 32 33
Negative 0 24 24 Total 28 32 60
Total 38 24 62

Sensitivity: 96.4% Specificity: 100% Agreement: 98.3%

Source: DEPARTMENT OF CLINICAL MICROBIOLOGY

Sensitivity: 100% Specificity: 100% Agreement: 100%

Confidential, for internal use only



I Y
ADAPT/ADAPT for Kids site

B R2D2/FEND

B Rr2D2

I Evident Vaildation
I FEND

N:gena

Pluslife MTB Solution Backed by Leading Partners:
Multi-Center Trials in 10+ Countries

Studies

Indonesia “==aug;

l

> A multi-center clinical study across
>10 LMICs

Samples, sponsored by NGOs

> Collaborating with NGOs such as R2D2,

Zambia f ' Hailus GHL, and FIND
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Division of Tuberculosis validation
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“"a'{'5“““'J5“?'”5“’W“‘“‘“!“‘Lh“"“ﬂj"”ms“tﬁ Fresh sputum 31udu 108 ot pIndladonodaunvkua 108 Madw ddetwildrimsnoasu
Pluslife MTBC Nucleic Acid Test Card [ums WisuiAauAu3E Line probe assay (LPA) $1udu 97 drag1o ua=wu
AR S i LPA Invalid 2 fhadw Fomsdachatofansatiniduiuwssu
Mycobacterium Tuberculosis Complex 90 = _;.[ = 3 = = % - s )
ghatho Fresh sputum ua: WEsUIRBUAUSEMS auasaunly insuANubuazauiiwizAvyadennsia3iasiK Pluslife MTBC
asy93uq wWu msdau AFB, Line Probe Assay uas Nucleic Acid Test Card ldfokua 95 dagn
Xpert MTB/RIF UguamsiukavdjoamsniddiiasAovasniia

(Biosafety Cabinet; BSC) Class II

*» Pluslife Eight - Channel POC Molecular Analyzer
(Model: PM0O08)

* Pluslife MTBC Nucleic Acid Test Card

+ gunsaichoelukavufuams

« yoaunsaillavAulsiediuyana (Personal

Protective Equipment: PPE) fitfig>dav ndathonoaaurivkun 108 dradw ddagwihldrmnisnadau
WEsuIRBUAUIE Xpert MTB/RIF F1uou 11 dhadw iwladinams
nadauumnyaennsivitAsizk Pluslife MTBC Nucleic Acid Test
Card vuwsauineunuids Xpert MTB/RIF wu:hn:nuhuauqnﬁ'um
ns3931As1=K Pluslife MTBC Nucleic Acid Test Card trivfiu 80% uas
AxwwIzuavyathe imdu 100%

1.1fuchagwdoasia: Fresh sputum 2. th Sterile Swab ifiudaaehv Fresh Sputum 3. U1 Swab (daviu
Toekyususoumuu=ussy  WalRudleddnis Nucleic Acid Releasing agent
iudagvagunaie

\
|

S naviulsa |
6. U MTBC Test Card ldidundav 5. koo Nucleic Acid Releasing Agent avlu 4. U Nucleic Acid Releasing Agent
Pluslife Eight - Channel POC  [u MTBC Test Card hAvUSINasAA KU TUriims Incubate Tu Pluslife Dry Bath Division of Tuberculosis
Molecular Analyzer WWarhnisnadau Incubator

ua: uHansnodau
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ANsUSLLIULLN

No. Sample LSN. Xpert result Pluslife result Result
P l u S l i fe 1 RAM 67-8770 Not detected Negative Pass
2 WHH 67-8775 Not detected Negative Pass
N u C l e i c AC i d T = 3 PAN 67-8782 Not detected Negative Pass
= q WHH 67-8776 MTB Detected (very low) Positive Pass
. 5 LAN 67-8887 MTB Detected (low) Positive Pass
é']ﬁﬂﬁ']u‘i’j N ﬁuﬂ'gu ﬂuiﬁﬂﬁ 1 Ls?j ﬂqg[ﬂjj 6 MJA 67-8939 MTB Detected (low) Positive Pass
’ 7 TBC 67-8774 MTB Detected (medium) Positive Pass
aiﬂwan'\sn'ﬁﬂsztﬁuﬁ'\m Pluslife MTBC Nucleic Acid Test Ca 3 MJA 67-8938 MTB Detected (medium) Positive Pass
MsUsadfiuds:andmwvasgainennsaiimseid Pluslife MTBC Nucleic Ac 9 FAH 67-8300 MTB Detected (high) Positive Pass
& nasil 10 SKP 67-8227 MTB Detected (high) Positive Pass

l.A1sUsudn Accuracy TasUssiuNamMInNIATRIIaATHUSNSTHDITON AN
Mycobacterium Tuberculosis Complex Tughating Known sample fivsuwa
ATIRIATERLE Fuau 10 Fregs wuh nannsiesnsiAudunanIsaainszidouniil |
SRt NUINUAZENDEINAY

ANIILEARIHENT Tﬂﬁﬁﬂﬂﬁ'!ﬂﬂuijﬂﬁﬂ‘ﬂﬂﬂ‘!‘iﬁﬂiq UATIZH

Pluslife result
2.AsUszAu Precision lauwssufisunanisnsnaiinssimnanswusnssusoadanau . Sample LSN. Result

| Test 2
Mycobacterium Tuberculosis Complex TuglatinsansiusnTanAinTuNanIsHaA
AT 1AL U B o leurinANsnsnRIessienEnog A 3 sounsunday WU [Fna
WMHUAUNNTOUNITNAEDU

RAM 67-8770 Negative
WHH 67-8775 Negative Negative Negative Pass
PAN 67-8782 Negative Negative Negative Pass
FAH 67-8300 Positive Positive Positive Pass
TBC 67-8774
SKP 67-8227

Negative Negative

NnNNaNSUAAdUANMNASaswsanTRes i (Accuracy) wasthen Pluslife MTBC
Nucleic Acid Test Card wuih I¥naaenrdosdunanisasieazrauntiavi 10 shotne A
\Hu 100% waznansuadouanuuliuitvasansa ik (Precision) wuii 6 ghatng
Twamiioudunnsoumanaaou Aalu 100% seruanansaasylginuathen Pluslife MTBC
Nucleic Acid Test Card fivszdunda s anunsa 9 Tunmsnsiadiessdimansiusnssuvos
Wanaxn Mycobacterium Tuberculosis Complex lgatnagndiosuazusiugn

Positive Positive Positive

Positive Positive Positive




- GGRRRH AR

MODERN MEDICAL
TECHNOLOGY
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molecular biology testing : TB LAMP
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Chachoengsao U=

WaIUNAASNIWKaVYUAQUGATS
e Team Setting

e Onsite Training
e NOdUADINHIUIGY : ADVItUlsA

e Jal0S8UANUN KoVUFUGNISY
e 9Unsad Lamp TB LAMP

e Yun:=igu auau
e [B LAMP NTIP

Sensitivity +++ Specificity +++
Faster and Safe Cost
IWNAISIIAYUSAISNDUS=anSnIw

Wan1sd9¢

WAIUSOUINYUSEKITIVNISASIVIAUKE
Q283S89U AFB NUNISASIIIAUKEQD8IS TB-LAMP

TB-LAMP
AFB Positive Negative Total
Positive 0 0 0
Negative 9 0 9
Total 9 291 300

wa TB-LAMP Detected 3.0% (1.4%-5.6%)
wa AFB positive 0.0% (0.0%-1.2%)
Difference 3.0% (1.1%-4.9%) p=0.002* TB-LAMP > AFB

*Generalized Estimating Equations
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wan1s39y Y wan1s398
+“v WV [ v
n"ISCISQ‘DFIUI‘l"IQUDUDNISF\S'IUTHUODEI v T MU
[ = -— .
stuuaviau (Conventional approach) _ NISAS9AURIYUOBIOULSASITIRLODY
At sdo . P stuUIBVSN (Proactive approach) nat stuvuauwau (Integrated approach)
> = e ° IWUNNSASID  ANTEIY b
97UdU
N1sasdINIHDLUHUANIS N1SAsI? ("Sv) (Un) . . S
(uan) (Au) . IUdU o abd PIUdUNIS ATTDNY
z $IAGOMS pasasap oY@ as2? StuU
AFB (0s29 3 ASL) 20 408 1,224 24,480 n1sasaon1vfovU[UanIs  asa9 (un) StULBLSN s-.:l.('um\;s,n waUga e —
- -y ' uIn -
Xpert MTB/RIF (AL AFB positive) 500 22 22 11,000 (Asv) (ASV) (un)
Xpert MTB/RIF (Hd0 AFB negative) 500 86 86 43,000 | Xpert MTB/RIF 500 0 0 38 19,000
Xpert MTB/RIF 500 38 38 19,000 TB-LAMP 200 446 89,200 408 81,600
TB-LAMP 200 300 300 60,000 prrt MTB/RIF 500 43 21,500 31 15,500
. 9 9 4 500 (vav TB-LAMP detected)
Xpert MTB/RIF (Hav TB-LAMP detected) 500 ' — 489 110,700 477 116,100
Sou 863 1,679 161,980 :
. _ 3 \ - v 1 w - ] v w0 - = 2“8_21 260.31
ATTIB1IRaB02AUTUNTISOSIVAUKIWUDBIUTSA (n=446) 363.18 n1‘Iuma|aa!ananutumsnsaanumgdas:tutsn (n=Ht6)
S e e wn . AtEDEInasaanutun1IsItdIBWUIEStuTsA (n=43) 2,574.42 2,700
\n1‘Iuawlaaananu‘tun‘us::uaaaqtl:marutsn (n=443) 3,766.98 - v
"
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B A79819NNATURZITUNISAIIUIRERUIBIUL5A

M29814 : SW. A U11U87593 Chest X Rays Auly 30,000 51e

l CXR Positive Rate a4 Molecular Technique : 10%-15%

A29M529AANSD9 TB AulY 4,500 518

]

M523 TB+8umaw1 4,500 x 600* = 2,700,000 U f523 PluslifeTB 4,500 x 200** = 900,000 UM

l TB Positive Rate asgunagn : 14%

anad 1,422,000 un M5228UMRBY1 630 x 600 = 378,000 UM
= anae 52.67% ! l

s231JuISu 900,000 + 378,000 = 1,278,000

$199951A7iaua.A1viun *TB PCR+8ufae = 600 un ** TB LAMP = 200 U
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QJ i dl a < = aa o Y J 1
P Frodnsiiintuaislunisasiaiiededlaeiulsa (o)

AN lgaenanag 1,422,000 U

|

A lgagaslun1sitaderUteialsa 1518 = 2574* ym

|

nsaaaulalaiusn 1,422,000/2574 = 552 51

a198sm ldinamaunanulunsitadelUheinlsnanauidevssn. 4uvnn (S599UN.489.) 2.28189mM51
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- Pluslife MTBC Reference site
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- Pluslife MTBC Reference site

A1ANANI-ASIURN

~
~
~

. FN.NITZUATATOYSH (WIBUATATDYSE)
. 5W.3UBY (WITUATATDYSEN)

nainulsA (NFUNW)
TN. WIS (NFANNW)
TN.51Y3D (NFUNN1)
IN.NAN (NFINN)

=~
LUAFUNINN 5

4m3.5 39%Y3 (519Y3)

FN.5 AYNTAIATIU (AYNIAIATIN)
FW.NFUNN-H9iU (U5ERIUATTUS)
sW.Uanaay (Nsyauys)
SW.HINTLLN (MYIUYT)

Update 18/5/2026



Pluslife MTBC Reference site-
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Complete Pathogen Test Panels for Broad Application Areas

Infectious Diseases
with Heavy Burden

- MTB
SARS-CoV-2
Monkeypox
MTB/RIF

Dengue

- Available
- In Development

Respiratory Syndromic
Infections

SARS-CoV-2/Flu A/FluB
Flu A/Flu B/RSV

RSV

Strep A

MP

SARS-CoV-2/Flu A/Flu B/
RSV

< W

Sexually Transmitted
Infections

CT/NG/UU
TV/MG

HPV 16/18/45
GBS

CT/NG/TV

HPV 8-Genotype

plusli/e




New Era of TB Diagnosis

Better
Screening

Lower
Pricing

Simpler
Testing

{(» gibthai
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