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Challenges of Implementing New ~FIND
Diagnostics — the Value Chain
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The slow road to TB diagnosis FIND
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for inncvative new diagnostics

Patient
returns
to clinic .
Threshold for visibility of AFB by smear microscopy AFB‘!" .
TB diagnosis

Patient visits
pharmacy

Infection of Patient First smear:
healthy patient visits clinic: AFB negative
no diagnosis

made

Number of TB bacilli per millilitre

E

=3

E_ Patient feels Night cough

@ unwell begins

G

E first month second month third month fourth month fifth month



FIND

Importance of early diagnosis
Sensitivity (cfu/ml) of pulmonary TB tests in portfolio e nedagotes
MPT64
LED speciation
Target sensitivity range for antigen fluorescent dipstick (of
detection test for TB in sputum microscope culture)
/ \ 10,000/ml 1,000,000/ml
Line-probe l
LAMP 10,000/ml

50-150/ml

Liquid
Culture

Automated

NAAT
50-150/ml

10-100/ml

2 3 4 5 6
Log cfu/ml



Achievements as per WHO
endorsements 2007-2010

Importance of
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a)@ diagnosis & @ h) smear-negative TB; é@d MDR/XDR det@

: Sensitivit
Year Technology Turnaround time gain y
ZN microscopy 2-3 days .
Before 2007 Baseline
Solid Culture 30-60 days !
Liqui I DST %
2007 IQUId.CU ture./. S 15-30 days “+10% compared |
Rapid speciation to LJ
Ine Probe Assa At this time for
2008 2-4d
Gst/line, Rif &@ e S+ only
\—/
) ] +10% compared
- 2009 LED-based FM 1-2 days 0 ZN
N
'\ Conditional |  Inhouse DST o
Eﬁ% X 2009 | (MODS, CRI. NRA) 15-30 days 15t line only
v A r
i Expected ntegrated NAA C . > | +40% compared
y 2010 TB, Rif 0 minutes 1o 2N |




Integration of new tools in the tiered ~|M[D
health system S —

Expected 2012 (Gen 1) / 2014 (Gen 2)
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Increasing cost-effectiveness: FIND
Technology platform expansion

Technology “Menu”

Regional 1. TB Rif / INH
Laboratories > 2. TB Fluoroquinolones/Inject
N & Aminoglycosides
3. EID/HIV

1. TB Rif

2. TB Fluoroquinolones/Inject
Aminoglycosides

STD

Viral load HIV

Others: Hepatitis B/C

TB
Malaria
HAT
EID/HIV

B
HAT
Malaria

District/Subdistrict
Laboratories

Microscopy Centres

~

Microscopy Centres 1( \

30‘
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Appropriateness of new diagnostics ~ FIMND
Example Xpert™ MTB/RIF; Khayelitsha CT =~ “rmoeierenceonc




Xpert MTB/RIF assay performance

Case detection; single Xpert S3, per patient
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Sensitivity in Sensitivity in Specificity in

S+C+ S-C+ Non-TB

UPCH, Peru 98.0% 66.7% 100.0%
(193 /197) (8/12) (101/101)

STI & Borstel, Azerbaijan 97.3% 68.8% 97.2%
(73/75) (44 / 64) (69/71)

UCT, South Africa 96.8% 86.3% 99.5%
(92 / 95) (44 / 51) (185/186)

SAMRC, South Africa 96.6% 57.1% 98.6%
(28 / 29) (8/14) (215/218)
Hinduja, India 98.8% 69.2% 100.0%
(159/161) (18 / 26) (35/35)

Total 97.8% 73.1% 99.0%

(545 / 557) (122 / 167) (605/611)
[96.3% - 98.8%] | [65.9% - 79.2%)] [97.9% - 99.5%]

* Overall sensitivity in culture pos patients for single Xpert 667/724 (92.1%)
» Reference standard composed of 3 smears and 4 cultures



Reducing time to diagnosis of MDR

Solid
Culture / 1st
line DST

Specimen

transport or
patient transfer
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Culture DST

No
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Treatment
decision

Yes

Yes
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| Full DST
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Total time to
MDR diagnosis

9-12w
(plus transfer time

and reporting of
result)

3-6w
(plus transfer time

and reporting of
result)
.

i plus transfer time
i and reporting of
i result)

2-6w
(plus transfer time

and reporting of
result)

4:2h)




TB diagnostic pipeline
Level Projects 2007 > 2008 > 2009 > 2o1o> 2011 > 2012 -

Referral & Regional ‘ J

Liquid Culture| . Evidence
Rapid speciation .Evid|enoe Scalle w

Line Probe Assay MDR| Pemenstration E\fidlenoe @ Scale up
Line Probe Assay XDR| Development . Evidence @ Scale up
I |
LTEBIl| Evaluation Demonstration

District & Microscopy }

LED FHM| Development Evaluation Demo . Evidence Scale up
I
Auto NAAT Development Evaluation Demonstration vidence @ Scale up
I | |E |
Manual NAAT| Development | valuation Demonstraﬁon. Evidence Scale up
I [ | |
Urinary DNA Feasibility & Development Evaluation .
Health Post & CHW
Antibod Feasibility & Development Demonstralion.
Antiboday
Detection
Antigen Feasibility & Development Demonstraﬁon.
Detection

Molecular POC Feasibility & Developmert
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TB CAP Toolbox

% Standard Operating Procedures (SOPs)

< Management Information System (MIS)

“ Logistics/supply management tool

“ Culture and DST training (""'workshop in a box™)
< EQA training (""'workshop in a box”)

< TBCAP = KNCV, RIT/JATA, IUATLD, WHO, CDC.....

=YUSAID
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GLI Guidance, Tools, >'°{DParmershio
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GLI
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Partners

American Society for Microbiology (ASM)
Association of Public Health Laboratories (APHL)
Bill & Melinda Gates Foundation

Centers for Disease Control and Prevention (CDC)
CDC Global AIDS Programme (GAP)

Fondation Merieux

Foundation for Innovative New Diagnostics (FIND)
International Union Against TB and Lung Disease (Union)
PEPFAR

USAID

KNCV

Merieux Alliance

Management Sciences for Health (MSH)

Medicins Sans Frontiers

Stop TB Partnership Working Groups (New Diagnostics, MDR-TB,
Retooling Task Force, DOTS Expansion)

National TB Programmes
SRLs/SRLN

WHO

UNITAID

and growing...
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A Roadmap for Ensuring Quality Tuberculosis Diagnostics
Services within National Laboratory Strategic Plans

Prepared by

The Global Laboratory Inmitiative
Advancing T5 Diagnosis
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Stepwise approach

< Phase 1: Laboratory preparedness
> Assessment of TB laboratory networks and diagnostic policies
» Upgrade of laboratory infrastructure and biosafety
» Development and implementation of GLP, SOPS, QA, etc.
» Training of core laboratory staff

> Initiation of NTP policy reform on diagnostics
“ Phase 2: Introduction of new diagnostics

> Integration of new diagnostics into NTP policies and procedures
» Procurement and installation of instruments, reagents, supplies
» Validation of new tools and laboratory performance

» Adjustment of NTP policy based on local data
% Phase 3: Impact assessment

» Continued mentoring, technical support and oversight
» Assessment of impact on NTP outcomes

g global laboratory initiative
advancing TB diagnosis




| SCREENED |

H R I GLI Biosafety Projects
I. oo |

aomenG —_— - ,.% . .

e [ SN pe=te < Biosafety guidance for TB lab

— == EI procedures

v | S » technical consultation in Sept. 2008

— & [ o > expert meeting in April 2009

% Specifications for a ventilated work

CENTRAL LAB 3A: cod condions e station suitable for direct AFB-smear

[combined lab & office building]

microscopy
> Expert consultation in Sept. 2009

<

Extractor fan

Exhaust
of BSC

% WHO TB Laboratory Biosafety Manual
» Laboratory design and layout
> Risk assessment and procedures

According to some national

<«— norms an additional HEPA filter

might be required

«—— Thimble

— Room air flow

through gap
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Welcome to the website of the Global Laboratory Initiative (GLI)!
The Global Laboratory Initiative (GLI) is a network of international partners dedicated to accelerating and expanding access
to quality assured laboratory services in response to the diagnostic challenges of TB, notably HIV-associated and drug-
resistant TB. The GLI provides a focus for TB within the framework of a multi-faceted vet integrated approach to laboratory
capacity strengthening.
Organizationally, the GLI is one of seven main Working Groups of the Stop TEB Partnership (STP) with the GLI secretariat
provided by WHO-HQ in Geneva. Functionally, the GLI serves as an independent, technical expert advisory group to WHO,
the STP, development agencies and countries. Structurally, the GLI consists of individuals with expertise in multiple
disciplines, representing constituencies of stakeholders and/or institutions involved in global, regional and country-level
laboratory strengthening. 3
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— EXPanding Access to New Diagnostics for TuBerculosis

Moving TB diagnostics into countries

Karin Weyer, WHO-STB
on behalf of EXPAND,-TB

EXPAND-TB is a collaboration between WHO, GLI, FIND and GDF,
funded by UNITAID and other partners

Stop-TB Partnership Coordinating Board Meeting
Hanoi: 4 - 5 May 2010




EXPAND:TB

EXPanding Access to New Diagnostics for TuBerculosis

AIMS

Reduce the MDR-TB diagnostic gap

Ensure rapid, effective technology transfer in
upgraded laboratories

Support 27 countries, ~100 laboratories

Detect ~130,000 MDR patients (and ~950,000
drug-susceptible TB patients)

Leverage UNITAID funding to secure other core i
components of laboratory strengthening

( Positively impact MDR-TB Dxs market
dynamics

Tam — )

22
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EXPanding Access to New Diagnostics for TuBerculosis
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WORLDWIDE COMMITMENT 2009-13

Belarus il
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n

320
DR Congo

Senegal ™ Cam
Céte d'lvoire

Peru

Zambia

-

6 countries

H 2009
Ml 2010
2011

, including India (>40 labs)

ies

18 countr

3 countries
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EXPanding Access to New Diagnostics for TuBerculosis

A UNIQUE PARTNERSHIP MODEL

_

!

* Policies, norms * Negotiate with » Coordinate and
Funding for essential international partners to ensure manage procurement
instruments, reagents, standards lowest prices and delivery
supplies * Participate in lab  « Ensure customer » With FIND, engage
assessments support in place industry to ensure
« Provide long-term, « Share know-how affordability and
on-site monitoring  from product sustained price

- Develop indicators ~ development process ~ decreases
and tools for M&E  + Provide long-term, ~ * Collaborate with WHO

on-site mentoring for _pre-qualification _to
/unlm technology transfer include diagnostics

L ]
s S - Global Laboratory Global Drug
vobzTwel To Initiative ,E‘—D——Q, Facility

for innovatve new diagnostics




EXPAND:TB

d
EXPanding Access to New Diagnostics for TuBerculosis
STRONG IN-COUNTRY PARTNERS
.. Cote . s
Ethiopia Lesotho . Uzbekistan Myanmar Haiti
D’lvoire
e VIOH, e MIOH, PIH, e VIOH, e VIOH, e VIOH, e MIOH, NTP,
PEPFAR- PEPFAR/ WHO, PNLT, WHO, Kfw WHO, NTPL, WHO,
CDC, CDC, WHO, IPCI; CAT (EPOS), GF, AKK. NPHL,
GAP/ILB, URC, GF, Adjame, USAID, Euro JAICA,PSI, NRLM,
JHU & ICAP, BD, SAMRC CeDReS, Lab Task MSFUNION GHESKIO,
SRLN, GF ASM, Force Fondation
PEPFAR, Mérieux,
EGPAF CDC-
PEPFAR,
ASM,
Cornell
University
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2009

2010

EXPAND;TB

EXPanding Access to New Diagnostics for TuBerculosis

PROGRESS AT-A-GLANCE |

m Kazakhstan
m Azerbaijan
m Swaziland
m DR Congo

Assess > MoU > Eaquip. > Train >Valldate> Enroll > Report> Mentor>

m Haiti

m Cote d’lvoire
m Myanmar

M India

Cameroon
Moldova
Georgia
Belarus
Tajikistan
Kyrgyzstan
Senegal
Peru
Zambia
Uganda
Tanzania
Kenya

P q’é(\ O $0 O
N ‘@\ PRSIV AV
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LESOTHO - a model for rapid knowledge transfer

1reference lab: QEIl hospital
1regional lab: Mafeteng government hospital

2006-2008:FIND, PIH and WHO renovated the NRL and

reinforced microscopy services, streamlined culture and

DST and introduced modern TB diaghostic methods

2007: BSL3, solid culture and DST, and EQA for smear
microscopy established within 4 months

Liquid culture and DST introduced one month later

2008: LPAintroduced for rapid detection of MDR-TB

2009: National TB/HIV Strategic Plan for 2008 — 2012
finalized by MOH

2009: FIND conducted retraining for laboratory
techniciansat the NRL

2009: Validation of new TB Dxs algorithm finalised

2010: Regionallaboratory icurrently being renovated

2010: Patientenrolment has started under ExpTB — 116

patients reported Jan-Mar

INT J TUBERC LUNG DIS 14(1):59-63.
©2010 The Union

Experience establishing tuberculosis laboratory capacity

in a developing country setting

C. N. Paramasivan,* E. Lee,* K. Kao,* M. Mareka,' G. Kubendiran,* T. A. Kumar,* S. Keshavjee,s

H. Satti,§ G. Alabi," M. Raviglione’I G. Roscigno*

(FIND), Geneva, Switzerland; *Ministry of Health, Maseru, *FIND, Maseru,

sPartners in Health Maseru, Lesotho Stop TB, World Health Organization, Geneva, Switzerland

SUMMARY

0BJECTIVE: To describe the of theni

were duced a month later. Preliminary results were

laboratory diagnosis of tuberculosis (TB) in a resource-
limited country with high TB-HIV (human immuno-
deficiency virus) and multidrug-resistant TB (MDR-TB)
prevalence.

METHODS: In the Kingdom of Lesotho, which is con-
fronted with high levels of TB, MDR-TB and HIV preva-
lence, between 2006 and 2008 a coalition of the Founda-
tion for Innovative New Diagnostics, Partners In Health
and the World Health Organization renovated the Na-
tional TB Reference Laboratory and reinforced micros-
copy services, streamlined conventional culture and drug
susceptibility testing (DST) and introduced modern TB
diagnostic methods.

FINDINGS: It was feasible to establish a biosafety level
three facility for solid culture and DST and an external

comparable to those found in laboratories in industri-
alised countries. A year later, line-probe assay for the
rapid detection of MDR-TB was introduced.

piscussioN: Through strong political commitment
and collaboration, it is possible to rapidly establish qual-
ity assured TB diagnostic capacity, including current
methods, in a resource-limited setting. Case detection and
management for TB and MDR-TB have been greatly
enhanced. From a low baseline, TB culture throughput
in the laboratory increased ten-fold and has been sus-

tained. This experience has served as a catalyst to trans-
late policy into practice with new diagnostic technolo-

sies It suppores global policy setting to enhance and

v work in countrics.

KEY WORDS: TB laboratory capacity; liquid culture;

quality for smear
within 4 months, \I] in 2007, Liquid culture and DST

linc-probe assay; MDR-TB; low-income country

Thaba Tseka

Sehlabathbe
Nat. Park D
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ETHIOPIA — a model for integration

8 sites supported:

2 central labs: EHNRI (NRL), St Peters Hospital

and 6 regional labs: Mekelle, Bahir Dar, Jimma,

Awasa, Adama (Nazret), Harrar

FIND involved since 2007 with full-time
consultant

Integrated HIV viral load testing with Line
Probe Assay at central and regional locations

Refresher training in 2 central labs

Technical proficiency validated (sputum
processing, SC, LC, LPA)

Negative air pressure and equipment installed
at 6 regional labs, training planned

Blue
? Nile '-'-".’.‘eoéonder

Central TB Hospital Lab

Reﬁional Lab

bt e e g Lol Somalia

Manaadichi

Inauguration March 2009 2 8



INDIA — a model for scale-up

EXPAND:TB

EXPanding Access to New Diagnostics for TuBerculosis

[40 sites to be supported: ]

4 national reference lab, 27 intermediate reference
state laboratories, 9 medical colleges

Kabu! Srlnagar*\une g
Islamabad - l !: China

IY ‘S, TIBET

LOW / HILLS | MOUNTAINS

f\;}ionlj )project involving UNITAID (EXPTB) and GF (CTD- ; ‘qu_ Everest Brahmapurra
Pakistan b ¢ Nepal
New Delhi man lﬁYAS
JKanpur
In 2008, Collaboration Agreement Gol and FIND to b o I:'Id‘I:E. ‘:‘g':: Gangesl:l -
demonstrate introduction of liquid culture, LPA and c Plateat . _ atna < | _ g Bhutan

Thimphu

species ID Al *Bhopal (Kz?llcitjatttz .
“Nagpur Myanmar
Narmada Deccan Plateau Bangladesh (Burma)

i § 5
2010FIND’s role as a sub-recipient for India’s GF R9: (E‘;’r:‘g:;) o Hﬂgod%vc:]n o (> Mo%téz;ggthe ’
eraba o
-support of human resources in data management Goatsa yq) s Bay of Bengal fiineoo)
and lab support Panaji %K”S ”‘:y& ‘/Vlsakhapatnam 0 ©
i (9]
-technical assistance and on-site training support for Arggéan Ch . r_4010 5 g g
ennai m

technology uptake. Laccadive (Madras) Andbran ¥ =
Islands Cauvery Islands ° %2
Signing of Expand-TB MoU and start of activities April Gulf of Cochin Indian a0 barl' E
2010 Mannar. Lanka cean  iands - 3

[\
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EXPanding Access to New Diagnostics for TuBerculosis

MYANMAR - a model for political commitment

[2 sites

1 central lab, in Yangon and 1 regional lab in
Mandalay

Equipment for 2 BSL3s shipped, installation
completed

WHO country office acts as recipient of goods

MOH, Government of Myanmar in charge of
customs clearance & shipping to sites

EXP-TB consultant coordinating all activities

Government of Myanmar has refurbished the
laboratories

5lab techs underwent 2-week training in
Bangkok by FIND, with funding from WHO

China MYANMA-R .
Bhutan LOW / HILLS / MOUNTAINS
India ®
S — China é’
angliadaes =
% MYANMAR £
Dhaka (Burma) 3
v, 8
. 2y
Sittwe Laos
0]
é'?lga'i Gl Vientiane
Moulmein
200 lon Thailand
Indian Bangkok
Ocean Andaman Cambodia
2 7§ Phnom
Andaman Mergui * ¢ Penh
s. Archipelago -+ Gulf of
(India) X Thailand




