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Challenges of Implementing New 

Diagnostics – the Value Chain 

; LED



The slow road to TB diagnosis



Importance of early diagnosis
Sensitivity (cfu/ml) of pulmonary TB tests in portfolio

LED 

fluorescent 

microscope

10,000/ml

LAMP

50-150/ml

Automated 

NAAT

50-150/ml

Line-probe

10,000/ml

MPT64 

speciation 

dipstick (of 

culture)

1,000,000/ml

Log cfu/ml
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Target sensitivity range for antigen 
detection test for TB in sputum

Liquid 

Culture

10-100/ml



Achievements as per WHO 
endorsements 2007-2010

Year Technology Turnaround time
Sensitivity

gain

Before 2007
ZN microscopy

Solid Culture

2-3 days

30-60 days
Baseline

2007
Liquid Culture / DST

Rapid speciation
15-30 days

+10% compared

to LJ

2008
Line Probe Assay

(1st line, Rif & INH)
2-4 days

At this time for 

S+ only

2009
LED-based FM 1-2 days

+10% compared

to ZN

Conditional

2009

In house DST 

(MODS, CRI, NRA)
15-30 days 1st line only

Expected

2010

Integrated NAAT

(TB, Rif)
90 minutes

+40% compared

to ZN

Importance of 

a) early diagnosis & care;    b) smear-negative TB;  c) rapid MDR/XDR detection



Integration of new tools in the tiered 
health system

SubDistrict
Level

Microscopy
Level

Community
Level

Reference
Labs

Regional
Labs

District
Level

•Surveillance

•Reference methods
•Network supervision

•Resolution testing 

(screening-test negative

drug resistance)

•Screening

•Passive case finding

•Detect and treat

•Clinical 

Screening

•Primary  care

Integrated NAAT +40% /2h

LED FM +10% Manual NAAT+25% 

LC / DST 

15d/ 30d

LPA  Rif / INH 2d

RDT Gen1 / Gen 2

SC / DST 

30d / 60d

ZN 2-3d

LC / DST 

15d / 30d

In house DST 

(MODS, NRA, 

CRI) Special 

settings and 

conditions



Technology “Menu”

Regional 

Laboratories

1. TB Rif / INH

2. TB Fluoroquinolones/Inject 

Aminoglycosides

3. EID/HIV

District/Subdistrict

Laboratories

1. TB Rif

2. TB Fluoroquinolones/Inject 

Aminoglycosides

3. STD

4. Viral load HIV

5. Others: Hepatitis B/C

Microscopy Centres 1. TB

2. Malaria

3. HAT

4. EID/HIV

Microscopy Centres 1. TB

2. HAT

3. Malaria

Increasing cost-effectiveness: 
Technology platform expansion
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Appropriateness of new diagnostics
Example Xpert™ MTB/RIF; Khayelitsha CT 
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Xpert MTB/RIF assay performance

Case detection; single Xpert S3, per patient

• Overall sensitivity in culture pos patients for single Xpert 667/724 (92.1%) 

• Reference standard composed of 3 smears and 4 cultures

Sensitivity in 

S+C+

Sensitivity in 

S-C+

Specificity in 

Non-TB

UPCH, Peru 98.0%
(193 / 197)

66.7%
(8 / 12)

100.0%
(101/101)

STI & Borstel, Azerbaijan 97.3%
(73 / 75)

68.8%
(44 / 64)

97.2%
(69/71)

UCT, South Africa 96.8%
(92 / 95)

86.3%
(44 / 51)

99.5%
(185/186)

SAMRC, South Africa 96.6%
(28 / 29)

57.1%
(8 / 14)

98.6%
(215/218)

Hinduja, India 98.8%
(159 / 161)

69.2%
(18 / 26)

100.0%
(35/35)

Total 97.8%

(545 / 557)

[96.3% - 98.8%]

73.1%

(122 / 167)

[65.9% - 79.2%]

99.0%

(605/611)

[97.9% - 99.5%]



Reducing time to diagnosis of MDR

Micro-
scopy

Specimen 
transport or 

patient transfer
Test 1

MDR 
Treatment 
decision

Test 2
Total time to 
MDR diagnosis

Solid 
Culture / 1st

line DST
24 h Yes

SC 

6-8 w
No

1st line DST

3– 4 w

9-12 w
(plus transfer time 

and reporting of 

result)

Liquid 
Culture / 1st

line DST
24 h Yes

LC 

2-3 w
No

1st line DST

1– 3 w

3-6 w
(plus transfer time 

and reporting of 

result)

Line Probe 
Assay / 
Liquid 
Culture DST

24 h Yes

Sm+

LPA

24 h

Yes

Full DST 

where 

required

2 d
(plus transfer time 

and reporting of 

result)

Sm-

LC

2-3 w

No

1st line DST 

LPA/LC

24 h – 3 w

2-6 w
(plus transfer time 

and reporting of 

result)

Integrated 
NAAT / 
Liquid 
Culture DST

No No
NAAT

2 h
Yes

Full DST 

where 

required

2 h



TB diagnostic pipeline
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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…..



GLI Guidance, Tools, 
Programs



GLI 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…





� 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

Stepwise approach 



GLI Biosafety Projects

� Biosafety guidance for TB lab 
procedures
� technical consultation in Sept. 2008
� expert meeting in April 2009

� Specifications for a ventilated work 
station suitable for direct AFB-smear 
microscopy
� Expert consultation in Sept. 2009

� WHO TB Laboratory Biosafety Manual
� Laboratory design and layout
� Risk assessment and procedures

Exhaust

of BSC

Thimble

Room air flow

through gap

Extractor fan

Canopy

Exhaust

of BSC

Thimble

Room air flow

through gap

Extractor fan

Canopy

According to some national 
norms an additional HEPA filter 
might be required







EXPAND-TB is a collaboration between WHO, GLI, FIND and GDF,

funded by UNITAID and other partners

EXPAND-TB is a collaboration between WHO, GLI, FIND and GDF,

funded by UNITAID and other partners

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

Stop-TB Partnership Coordinating Board Meeting

Hanoi: 4 - 5 May 2010 
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WORLDWIDE COMMITMENT 2009-13
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• Policies, norms 

international 

standards

• Participate in lab 

assessments

• Provide long-term, 

on-site monitoring

• Develop indicators 

and tools for M&E

Funding for essential 

instruments, reagents, 

supplies

Logistics and supplies

Human 

Resources

(Guidelines

Technology 
transfer)

Infrastructure
Quality 

Assurance

Linked referral 

systems and 
reporting

• Negotiate with 
partners to ensure 

lowest prices

• Ensure customer 

support in place

• Share know-how 

from product 

development process

• Provide long-term, 

on-site mentoring for 
technology transfer

• Coordinate and 

manage procurement 
and delivery

• With FIND, engage 

industry to ensure 

affordability and 
sustained price 

decreases

• Collaborate with WHO 

pre-qualification to 

include diagnostics

A UNIQUE PARTNERSHIP MODEL

Global Laboratory 

Initiative

Global Drug

Facility
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Leso
th

o

Eth
iopia

Haïti

Côte d’Ivoire

Myanmar

India

Kazakhstan

Azerbaijan

Swaziland

DR Congo

Cameroon

Moldova

Georgia

Belarus

Tajikistan

Kyrgyzstan

Senegal
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Zambia

Uganda

Tanzania

Kenya
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2009

Uzb
ekist

an

M
yanmar

Djib
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Awasa

Inauguration March 2009
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