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2006 has been a year marked by tremen-
dous development activities and expan-
sion for FIND. 

We enlarged our business and diagnostics 
model with the addition of malaria to our 
existing tuberculosis (TB) and human 
African trypanosomiasis (HAT) busi-
ness units.

As part of our TB activities, FIND, 
together with the Special Program for 
Tropical Disease Research and Training 
(WHO/TDR), published and launched 
the first global market analysis report, 
Diagnostics for Tuberculosis: Global 
Demand and Market Potential. This 
unique report is considered to be the most 
comprehensive review of the TB diag-
nostics market to date. Findings demon-
strated that the market for TB diagnostic 
tools is quite vast and that there exists a 
significant and largely untapped global 
market for improved and affordable TB 
diagnostics in low and middle income 
countries, where most TB cases occur 
today. Although roughly US$ 1 billion 
is being spent each year on TB tests and 
evaluations, the study pointed out that 
millions of cases in developing countries 
still go undiagnosed. The report is avail-
able via the FIND and TDR websites.

In response to the WHO’s urgent call 
for action to address the emergence of 
multidrug (MDR) and extensively drug 
resistant (XDR) TB in the South African 
region and other parts of the world, 
FIND accelerated a demonstration 
study in South Africa, with an enroll-
ment of 40’000 patients, for the evalu-

ation of the Genotype® MTBDRplus 
and FASTPlaque ResponseTM tests. 
In addition, the BD MGIT system for 
rapid liquid culture and drug susceptibil-
ity testing (DST) was assessed in four 
FIND demonstration projects in Russia, 
Uzbekistan, Nepal and the Philippines. 
Throughout the year, FIND also advanced 
the LAMP (Loop-mediated Isothermal 
Amplification) technology platform
being developed together with our 

Japanese partner, Eiken Chemical  Co., 
a manufacturer of clinical diagnostics. 
This molecular amplification method
reduces the number of steps needed to 
perform manual nucleic acid amplifica-
tion, making the test user-friendly even 
for laboratory personnel with minimal 
training working in developing countries. 
LAMP is not only very promising for 
use in TB but also for HAT diagnosis at 
point of care level.

Several new agreements with various part-
ners were established during the course of 
the year. FIND initiated collaboration 
with Cepheid, a broad-based molecular 
diagnostics company based in the US. The 
joint project will focus on the development 
of a new, rapid molecular diagnostic test 
to detect TB mycobacteria in sputum 
and simultaneously determine whether 
the organisms are drug resistant. The 
test will be designed to run on Cepheid’s 
GeneXpert® System, which is the only 
closed, self-contained, fully-integrated 
and automated method for molecular test-
ing commercially available today. We also 
collaborated with ImmPORT Therapeutics 
Inc., a California-based company with a 
leading technology platform for antigen 
discovery, as well as with the Public 
Health Research Institute, a not-for-profit 
research corporation in Newark, New 
Jersey, to identify TB antigens. 

Consistent with our commitment to 
increase and facilitate laboratory prepar-
edness for the introduction of new tech-
nologies, FIND and the Government of 
Uganda signed an agreement during the 
Clinton Global Initiative in September to 
support laboratory strengthening and to 
investigate the opportunity of creating an 
innovative, sustainable model of labora-
tory social franchising. In Lesotho, FIND 
committed to supporting the complete 
refurbishment of the country’s national 
TB reference laboratory. 

Regarding FIND’s strong functional sup-
port, several new staff members were 
recruited and added to the organization. 
Dr. Vinand Nantulya was hired in the 
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role of Senior Policy and Implementation 
Officer to lead FIND’s resources mobi-
lization and policy efforts. To consoli-
date and support FIND’s communication 
and advocacy activities, FIND recruited 
Beatrice Gordis, Communications Officer, 
and Jewel Thomas, Communications 
and Advocacy Coordinator. Dr. C.N. 
Paramasivan joined FIND in April as 
Head of TB Laboratory Support. He 
is also supporting WHO’s laboratory 
strengthening sub-group on a 30% basis. 
In mid-year, FIND hired Dr. Gerd Michel, 
formerly a Consultant to FIND, in a full-
time role of Senior Technology Officer 
to oversee research and development of 
immunodiagnostics across FIND’s dis-
ease portfolio. The Foundation’s ongoing 
commitment to quality assurance and 
project management brought on board 
Dr. Bärbel Porstmann, who came on 
board as Head of Project Management 
and Regulatory Affairs. She was also 
asked to pursue and carry out FIND’s 
application for ISO certification next 
year. Dr. Joseph Ndung’u, Head of the 
HAT Diagnostics Programme, joined in 
May, along with Hanna Yirga, Scientific 
Team Administrator for HAT. At the 
end of 2006, Audrey Albertini joined 
FIND as Scientific Assistant for Malaria 
Diagnostics. Her responsibilities include 
assisting the team in all malaria-relat-
ed tasks. Dr. Madhukar Pai, Assistant 
Professor of Epidemiology at McGill 
University, also joined FIND as a con-
sultant for diagnostics for latent TB infec-
tion. Please see the section on Human 
Resources at the end of this report for men-
tion of Dr. Callisto Madavo, who joined 
the FIND Board of Directors in March.

In financial terms, activities for the year 
ended 31 December 2006 resulted in an 
excess of income over expenditure for the 
year of almost $650,000. This surplus 
was added to the General Reserve of 
$1.22 million at 31 December 2005, to 
give a total of just on $1.87 million at the 
end of 2006.   

Expenditure incurred throughout 2006 
totalled $10,776,000 of which over
$9 million (83%) was for analytical and 
project work (2005 - $3.25 million, or 
76%). Expenditure for infrastructure and 
support was thus reduced from 24% of 
the total in 2005 to 17% in 2006. Of the 
$9 million spent on analytical and project 
work in 2006 almost $5.5 million was for 
payments to project partners, to whom 
contract commitments at the end of 2006 
amounted to a further $5.6 million.

Accounting standards prescribed for 
the recognition of revenue provide that
contributions received from donors are rec-
ognised over the grant period set out in grant 
agreements. In 2006, revenue amounted 
to $11,423,000 (2005 - $5,109,000), 
of which almost $3.5 million resulted from 
shortening the residual grant period of an 
agreement because of accelerated progress 
on the development of new diagnostic 
products.

To pursue and accelerate its current projects, 
FIND received additional funding from 
the Dutch government, who awarded the 
foundation a grant of 7.9 million Euros 
to finance gaps in existing plans and 
programs for TB, HIV and malaria. 
FIND’s application to the Bill & Melinda 

Gates Foundation to expand its portfolio 
to include malaria met with success in the 
form of a $9.8 million grant to evaluate 
the performance of existing rapid diagnos-
tic tests for malaria and identify improve-
ments needed in malaria diagnostics.
 
Next year, we look forward to pursuing 
our efforts to obtain ISO certification 
for our quality and project management 
systems. Recognition in this area would 
be the coronation of more than one year 
of dedicated efforts. We are also looking 
forward to submitting our first product 
data for MGIT and Capilia assays and 
to further consolidating our technology 
platforms. Finally, as we renew our 
efforts with all our partners to accelerate 
the development of new diagnostic tests 
for these infectious diseases, we will be 
paying particular attention to making 
these technologies accessible to the great-
est number of patients at all levels of the 
health system, but particularly at point of 
care, where new and affordable diagnos-
tics are most urgently needed. 
 
 

Dr Giorgio Roscigno, FIND CEO 
and Dr. Gerald Moeller, 
Chairman of the Board

I n n o v a t i v e  N e w  D i a g n o s t i c s  ( F I N D )
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Tuberculosis Programme 

Development of antigen 
detection tests

In FIND’s strategic approach to 
M. tuberculosis (M.tb) antigen assay 
development, the following key issues 
were addressed in collaboration with 
partner companies and public institu-
tions during the year. 

Chemogen
FIND provided support to the 
University of Munich (LMU) to con-
duct a feasibility study on urinary 
antigen ELISA for the diagnosis of 
TB developed by Chemogen, a small 
start-up company in Portland, Maine, 
USA. The assay is based on an affin-
ity purified, polyclonal rabbit anti-IgG 
antibody set directed against lipoara-
binomannan (LAM) antigen. For the 
Chemogen prototype, a urine LAM 
ELISA assay, promising preliminary 
data showed a sensitivity of 84% in 
smear positive, 76% in smear neg-
ative, culture positive TB patients 
(HIV positivity in these groups >70%) 
and a specificity of 99% in 103 healthy 
Tanzanian controls (Boehme et al. 2005). 

By the end of June, 2006, FIND 
received the final study report on the 
feasibility study:

• 873 TB suspected individuals and 226 
healthy individuals were enrolled at the 
Mbeya Medical Research Programme 
(MMRP) in South Western Tanzania 
between June and November 2005 

and followed up between 2 weeks and 
5 months, depending on the study 
group. The sensitivity of the urine 
LAM ELISA was 62% in smear- and 
culture- positive patients. The sen-
sitivity of the LAM ELISA in HIV 
positive smear and culture positive 
TB patients (79%) was higher than 
in HIV negative smear and culture 
positive TB patients (39%). In smear 
negative, culture positive patients the 
assay sensitivity was 28% counting posi-
tive cultures of typical morphology.

• LAM ELISA specificity was 93% 
in the non-TB group, consisting of 
258 TB suspects with stable recovery 
without TB treatment and no fur-
ther suspicion of TB during bacte-
riological and clinical follow up. In 
224 healthy controls the specificity 
was 99%.

• The feedback from the field site was 
positive, describing the advantages 
of being able to use urine as a sam-
ple matrix (convenient for patients 
and lab technicians, good potential 
in pediatric and extra-pulmonary 
TB), but sensitivity and specificity 
results did not meet feasibility target 
specifications and customer require-
ments. A further loss in sensitivity 
has to be expected during reagent 
transformation into the final lateral 
flow format. 

TB-DiaDirect 
The group of Professor Ake Svenson 
at the Swedish Institute for Infectious 
Diseases Control (SIIDC) in Stockholm, 
has vast experience with mycobacte-
rial lipopolysaccharides and access to 
an inventory of anti-LAM producing 

Rapid TB test facility study at UPCH in Peru

Major Product Development 
Activities



ogy and virology products. FIND’s 
primary goal is to have royalty-free 
access to this technology and to deter-
mine whether this detection system 
yields the promised benefits of sensi-
tivity and accuracy that would give 
it an advantage for the detection of 
antigens or other analytes. The choice 
of antigens in the current proposal 
may be substituted for more suitable 
candidates as they become identi-
fied, e.g. from other FIND projects 
or external sources. Discussions are 
underway with TAUNS, Godfrey, 
Svenson, and Wallis on a provision 
of monoclonals to demonstrate proof 
of principle for TB antigen detection 
by RAMP. Alternative quantitative 
fluorescence (LFI) methods are also 
under consideration and are currently 
being pursued. 

Development of antibody 
detection assays

A recent review by TDR and FIND 
identified more than two dozen com-
panies marketing rapid serological tests 
for TB, the great majority of which 
rely on one or two common antigens. 
Performance data of these market-
ed products were very disappointing. 
When challenged with 300 reference 
samples collected in controlled stud-
ies, none of the 19 products studied 
showed remotely acceptable perform-
ance of the tests with a specificity of 
more than 90%, none had a sensitivity 
of over 30% (TDR 2005). The avail-
ability of the complete sequence of 
the M. tuberculosis genome led to the 
identification of approximately 4,000 
open reading frames (ORF) coding for 
the M.tb proteome. However, much of 
the proteome remains unexplored for 
serodiagnostic potential. 
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hybridoma cell lines. FIND signed a 
research agreement with Prof. Svenson 
on the development of improved mono-
clonal and polyclonal antibodies against 
lipoarabinomannan (LAM) that can be 
used for the detection of TB using urine 
and/or sputum as sample matrix. The 
developed reagents will be provided to a 
manufacturing partner with substantial 
expertise in lateral flow immunoassay 
development. So far, the group has grown 
9 hybridoma cell lines with high anti-
LAM IgG production capacity. 5-10 mg 
of each of these monoclonal antibodies, 
as well as of 3 polyclonal anti-LAM 
IgG antibodies (rabbit polyserum), were 
purified. The best antibody (AB) candi-
dates will be selected based on affinity/
avidity determination by direct immu-
noassay. Testing of these combinations 
in well-characterized patient samples 
will lead to a final identification of the 
most promising AB binding pairs or 
cocktails potentially suited for product 
development.

Statens Serum Institute (SSI) 
SSI have identified a monoclonal 
antibody, MabTB-3, which in ELISA 
recognizes 39% of the sputum samples 
from TB patients, but none in a group 
of symptomatic non-TB patients. With 
MabTB-3 as core component SSI will 
define a panel monoclonal antibodies 
which in combination give a sensitiv-
ity of 70-80%. The planned activities 
represent a complimentary approach 
to FIND’s collaboration with Proteome 
Systems. SSI have been known for 
their existing inventory of more than 
fifty monoclonal and polyclonal anti-
bodies and purified, partially propri-
etary M.tb antigens, some of which 
can also be used in FIND’s serology 
projects (see ImmPORT below). 

The work is planned to include the 
following four core activities: anti-

gen discovery, production of antigens, 
generation of monoclonal antibodies 
and optimisation of solid phase assay.

Proteome Systems 
In January 2006, FIND signed a research 
agreement with Proteome Systems, an 
Australian biotechnology company, 
aimed at identifying novel protein anti-
gens in vivo (not present in culture 
filtrate) isolated from sputum samples 
of patients with active TB. In support of 
their work, Proteome Systems received 
sputum samples (1-2 ml each) from 
FIND/TDR that have been collected 
from 185 subjects from Uganda, The 
Gambia, the Republic of South Africa, 
Brazil and Canada. Matching sera sam-
ples (0.5-1 ml each) were also provided 
for 140 of these subjects. These sam-
ples will be used for screening purposes 
and biomarker/antibody validation. 
However, there is still a need for addi-
tional clinical samples from regions such 
as China and SE Asia, India, and South 
America for ongoing test development. 
FIND will actively pursue sample acqui-
sition at a number of international sites 
to prevent bottlenecks in this and other 
projects.

SBRI-RBC
FIND and the Seattle Biomedical 
Research Institute (SBRI), in col-
laboration with Response Biomedical 
Corporation (RBC), are in the proc-
ess of finalizing a “Letter of Intent” to 
provide the basis for an assay devel-
opment project that makes use of 
RBC’s proprietary RAMP technology 
for sensitive fluorescent detection in 
lateral flow assays format. The project 
aims at rapid point-of-care detection 
of TB antigens in patient samples. 
RAMP uses a LFI format with stable, 
interference-free fluorescent dyes for 
detection in a small footprint desktop 
reader currently marketed for cardiol-
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health by developing safe, affordable and 

easy-to-use diagnostics to fight diseases of 

the poor at all levels of the health system
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The collaboration with ImmPORT is 
directed towards serological testing of 
the whole M.tb proteome to establish 
and select a set of antigens for optimal 
design of a point of care (POC) test. 

ImmPORT
Phil Felgner, in collaboration with the 
microarray printing unit of UC Irvine, 
described an empirical approach for 
identifying diagnostic target antigens 
and defining immunoreactivity profiles 
amongst clinically distinct cohorts. 
This method relies on high through-
put amplification of each predicted 
ORF in the microorganism genome. 
Protein microarray chips were printed 
and probed with anti-histidine anti-
body (against the N-terminal HIS 
tag) or anti-HA antibody (against 
the C-terminal HA tag). More than 
90% of the proteins were positive for 
the HIS and HA tags. The unpurified 
proteins can be printed directly with-
out purification onto microarray chips 
and the chips used to characterize the 
humoral immune response profile from 
infected subjects. A contractual agree-
ment between ImmPORT and FIND 

was signed in early May 2006 and 
ImmPORT started expression work to 
generate the first lot of chips contain-
ing approximately 1000 M.tb proteins. 
Training and familiarization work was 
underway at the serology testing lab in 
parallel using pre-existing low density 
arrays. While more than 1200 clini-
cal serum samples have already been 
collected, the joint ImmPORT-FIND 
team identified additional needs that 
being addressed in collaboration with 
several international collecting sites. 
It is anticipated that for the whole 
project, sera from between 2000 and 
3000 patients will have to be tested in 
order to identify subsets of 5-10 anti-
gens for POC product development. 

FIND M.tb antigen consortium
FIND resolved that a well-coordinated 
public sector R&D effort would pro-
vide a high probability of:

a) conducting comparative performance 
experiments of antigens which so far 
have only been evaluated individu-
ally by the discovering investigator;

b) determining the best antigens for a 
POC test; and

c) analyzing and resolving upfront 
complex intellectual property issues 
that could jeopardize the successful 
development and market launch of 
a multi-antigen test using reagents 
from various sources.

To achieve these goals, FIND sought 
to involve scientists and public agen-
cies with experience in this area by 
creating a consortium with a common 
platform for shared knowledge and 
understanding, and exploiting exist-
ing intellectual property to maximize 
both use and impact. These efforts are 
considered complementary and syn-
ergistic to the antigen discovery work 
conducted at ImmPORT. To initiate 
the creation of such a consortium, 
a letter explaining FIND’s approach 
and inviting individual researchers to 
participate in the consortium was sent 
out in March 2006. Positive feedback 
was obtained from Peter Andersen, 
Maria Laura Gennaro, Suman Laal, 
Steven Reed, Mahavir Singh and 
Stefan Kaufmann.

Carl Zeiss
FIND and Carl Zeiss, one of the lead-
ing manufacturers of microscopes, had 
detailed discussions about developing 
a low-cost but high quality LED FM. 
The Zeiss team agreed in principle 
to the idea of co-developing their 
existing Primo Star model as a “Zeiss–
FIND” brand. Further discussions are 
taking into careful consideration the 
IP implications, R&D, manufacturing 
potentials and customer support, as 
well as the distribution network with 
respect to improvements in micros-
copy production. 

Flow chart of antibody assay development process showing partners, deliverables, time lines 
and budget. SAC = scientific advisory committee.
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Development of molecular tools 

Eiken
Under the joint development agree-
ment with FIND, Eiken has modi-
fied the LAMP technique and trans-
formed it into a more user-friendly 
and robust kit format with simplified 
specimen processing, reaction tubes 
coated with lyophilized master mix. 
A small heating unit with 8 reaction 
wells in an observation chamber has 
been designed to house the reaction. 
Clinical feasibility trials started in 
January 2006 in Bangladesh, Peru and 
Tanzania. In line with the objective 
of the study to assess the applicability 
of LAMP for peripheral laboratories, 
LAMP was set up in one simple room 
without laminar flow or hood. Two 
to three benches served as working 
areas for sample processing, reaction 
mix preparation, amplification and 
detection. Six lab technicians without 

experience in nucleic acid amplifi-
cation technologies were trained on 
LAMP for one week. This was followed 
by an assessment of the clinical per-
formance of LAMP in 730 sputum 
specimens from 382 TB suspects 
(1-2 samples per patient, daily work 
load 12-24 samples) in comparison 
with Loewenstein-Jensen (LJ) culture 
and Ziehl-Neelsen (ZN) microscopy. 

The feasibility studies were 
completed in May and provided 
very promising results:

• The LAMP sensitivity in smear and 
culture positive sputum specimens 
was 97.7% (173/177 specimens). 

• The sensitivity in smear negative, 
culture positive specimens was 47.5% 
(19/40 specimens). 

• The specificity in culture negative
samples was 99% (509/514 specimens).

• Optimal amplification time for the 

current LAMP version was found to 
be 40 min. No indeterminate results 
were reported for this amplification 
cut-off and the inter-reader variabil-
ity was only 0.4%. 

• Despite the set-up of LAMP in 
one simple room, no DNA con-
tamination was observed. The high 
reading-end-point stability and low 
repeat rate characterized the assay as 
quite robust. 

• The average hands-on-time for 
6 samples and 2 controls was 
53 min, thus not longer than for 
smear microscopy. However, it was 
perceived to be longer due to the 
complexity and number of steps 
of LAMP.

• 2 steps in particular caused major 
problems and delays of up to 30 min
per run: a) transfer of viscous sputum
 samples to Ex2, and more important 
b) aspiration of viscous supernatants 
as this led to blocking of microweb 
tips.

• Feedback from the study teams was 
generally positive, but revealed 
the need for further simplifica-
tion to allow an implementation 
at the lower levels of their national 
health systems. 

• Significant potential for simplifica-
tion has been identified.

LAMP feasibility studies: Clinical performance
Sensitivity in ss+, LJ+ Sensitivity in ss-, LJ+ Overall sensitivity Specificity in LJ-

Lima 97.7% (75/78) 51.8% (14/27) 84.8% (89/105) 99.3% (152/153) 

Dhaka 98.4% (61/62) 50% (2/4) 95.5% (63/66) 97.8% (181/185)

Mbeya 100% (37/37) 33% (3/9) 87.0% (40/46) 100% (176/176)

Total 97.7% (173/177) 47.5% (19/40)a 88.5% (192/217) 99.0% (509/514)

Site-specific LAMP sensitivity and specificity data

ss = ZN smear microscopy LJ = Loewenstein Jenssen culture

Preparing sputum samples at UPCH in Peru10
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1  Helb D, Jones M, Paul K, Levi M, Eisenach KD, Jones E, McMillan W, Alland D. 
Mycobacterium tuberculosis isolation detection, quantitation, and susceptibility testing 
in a single hands-free step: Integrating rapid sputum processing with real-time PCR. Poster 
2010. Keystone symposium. Tuberculosis: Integrating Host and Pathogen Biology. April 
2 - 7, 2005. Whistler, British Columbia

Next steps: 
Provided with the study results, Eiken 
is currently working on an improved 
version for which the number of steps 
will be cut down by 1/3 and the number 
of electrical devices to a single heating 
block only. Along with these simplifica-
tions, the risk of infection and DNA con-
tamination will also drop considerably.

Urinary DNA detection 
One prong of FIND’s molecular detec-
tion strategy is to look for methods 
to detect pathogen DNA in urine. 
Previous studies of PCR on urine for 
M.tb DNA using conventional prim-
er sets have shown a sensitivity of 
30-50%.The finding that DNA from 
apoptotic human cells was shed in 
urine in predictable amounts as small 
(<150bp) fragments suggested that 
revised targets might increase sensitiv-
ity. Proof of principle for this approach 
has now been established in a limited 
number of patients. 

In February 2006 FIND initiated col-
laboration with the group of Ali Zumla 
at University College of London to 
gather more analytic data on the detec-
tion of transrenal DNA fragments of 
DNA in urine. Under a research 
agreement ensuring joint ownership 
of all intellectual property generated, 
UCL researchers will test the following 
hypotheses:

a) M.tb DNA detected in urine of TB 
patients is attributable to soluble 
fragmented DNA. 

b) Targeting smaller molecules will 
improve the detection sensitivity 
using these samples.

c) Detection of mycobacterial DNA 
in urine is sufficiently quantifiable 
to provide a robust diagnostic test.

Cepheid 
A fundamental obstacle in the applica-
tion of molecular methods in develop-
ing countries is the complexity of most 
sample processing protocols. Cepheid, 
a US microfluidics and microelectronics 
company, has developed a cartridge-
based automated system that holds 
the promise of fully integrating sample 
processing, DNA amplification, and 
target detection.

FIND entered into negotiations with 
Cepheid in November 2004 based on 
the strength of GeneXpert technolo-
gy used in field application of anthrax 
detection. Preliminary data using this sys-
tem with molecular beacons as detection 
molecules for TB and rifampin resist-
ance was developed by Helb, et al.1

Negotiations between Cepheid and 
FIND included four face-to-face 

meetings, four versions of a research 
and development plan, development 
of four costing strategies, and multiple 
conference calls. A final agreement 
was reached on development of a 
six-color fluorescent device and real-
time PCR assay for TB detection and 
rifampin resistance determination in 
May 2006. 

The oversight team for the FIND-
Cepheid collaboration was composed 
during a first technical meeting at 
Cepheid US headquarters in July 2006. 
A two-year technical workplan for 
development and beta testing was 
redrafted at that meeting, including 
work on the PCR chemistry, on the 
six-channel instrument, on new in-
house proprietary dyes and quenchers, 
and on an updated software package. 
Quarterly review meetings are planned. 

Plan for simplified LAMP procedure to be developed by January 2007
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Development of assays based on 
growth detection

MGIT- MTB
The aim of the MGIT culture case 
finding projects is to demonstrate the 
feasibility, scaled-up performance, 
patient and public health impact, 
and the cost-effectiveness of using 
the Mycobacteria Growth Indicator 
Tube (MGIT) culture system from 
Becton Dickinson for TB diagnosis of 
HIV-infected patients in developing 
countries. Data from these studies will 
be presented to the WHO Strategic 
and Technical Advisory Group for 
TB (STAG-TB) in June 2007 to seek 
endorsement of rapid liquid culture 
systems for the diagnosis of TB in 
low-income settings. The data will 
also provide ministries of health and 
other purchasers of TB diagnostics 
justification to implement these tests 
in national TB control programs.

In the initial MGIT demonstration 
projects for case-finding in TB/HIV, 
FIND partnered with CREATE, the 
Consortium to Response Effectively 
to the AIDS/TB Epidemic, a global 
research and implementation consor-
tium targeting TB control in areas 
with severe HIV/AIDS epidemics. 
The purpose of this consortium is 
to organize, implement and evaluate 
novel strategies to reduce morbidity 
and mortality from TB in populations 
with high rates of HIV and TB co-
infection. MGIT technology is being 
used for improved TB case detection 
in three CREATE projects in Zambia, 
South Africa, and Brazil. 

The ZAMSTAR study in Zambia and 
South Africa completed initial screen-
ing of approximately 20,000 persons 
in 24 geographic communities that 
included MGIT culture. The project 

then moved to evaluate MGIT cul-
ture case-finding among TB suspects 
in two sites in Zambia. MGIT culture 
began in early 2006 in the two other 
CREATE projects, Thibela in South 
Africa (gold miners) and THRio in 
Brazil (HIV-infected persons in HIV/
AIDS care, see above). 

In addition, a MGIT case finding 
project in Eldoret, Kenya began in 
mid-2006. This involved the estab-
lishment of a new tuberculosis labora-
tory in a large HIV/AIDS care program 
(AMPATH) that is following approx-
imately 30,000 HIV-infected persons. 
This project included an assessment 
of the new WHO algorithm for the 
diagnosis of pulmonary tuberculosis 
in HIV-infected persons. Discussions 
are continuing with the Tanzania 
National Tuberculosis and Leprosy 
Program and the CDC Global AIDS 
program about a similar project at two 
Tanzanian sites.

MGIT- DST
FIND is also assessing MGIT culture 
and drug susceptibility testing (DST) 
for the rapid diagnosis of patients 
with multidrug-resistant TB. Alarming 
increases in MDR TB, which is not 
treatable with the currently available 
first-line anti-tuberculosis drugs, have 
been found in a number of countries 
throughout the world. In response 
to this problem, the WHO Stop 
TB Department has established the 
DOTS-Plus strategy and the Green 
Light Committee (GLC), a mech-
anism to provide second-line anti-
tuberculosis drugs to programs that 
qualify to undertake MDR TB treat-
ment. However, a major impediment 
to expansion of MDR TB treatment 
is lack of DST capability in many 
programs. To address this problem, 
FIND is working with WHO and 

other technical partners to implement 
MGIT DST demonstration projects in 
DOTS-Plus sites. The purpose these 
projects is to assess the implementation 
of MGIT rapid culture and DST in low-
income settings. Specific objectives are:

• To assess the feasibility of imple-
menting MGIT culture and DST 
for MDR TB diagnosis in low- to 
moderate-income settings; 

• To evaluate the impact of rapid cul-
ture and DST on time-to-reporting 
of results and initiation of proper 
treatment; 

• To assess the impact of MGIT diag-
nosis on sputum smear and culture 
conversion times; 

• To measure MGIT performance in 
this context (sensitivity and spe-
cificity, and case detection rates) 
compared to LJ; and

• To evaluate detailed costs associated 
with MGIT for tuberculosis culture 
diagnosis and DST in comparison 
with conventional methods on solid 
media. 

Three projects in Uzbekistan, Nepal, 
and the Russian Federation were ini-
tiated in early 2006 with assistance 
from MSF-Holland and GENETUP, 
a German non-governmental organi-
zation working in Nepal, and the 
UK Health Protection Agency. A 
fourth project at the Tropical Disease 
Foundation in Manila, the first GLC-
approved DOTS-Plus site began in 
July 2006. Data from these projects 
will also be presented to STAG-TB in 
June 2007.

FASTPlaqueTB Test
After two years of rigorous develop-
ment work, problems of inadequate 
sensitivity, excess sample-to-sample 
variability and complex process-
ing remained important obstacles to 



as the Lowenstein-Jensen (LJ) medium;
the most widely used solid culture sys-
tem in the world, and has a much more 
rapid time to detection, approaching 
that of liquid culture systems that 
are the standard for TB diagnosis 
in industrialized countries. Based on 
reported results by Salubris using clini-
cal specimens at a chest disease hos-
pital in Turkey, FIND decided to 
proceed to “clinical” studies in Rio de 
Janeiro and Cape Town being coor-
dinated by investigators from Johns 
Hopkins University with USAID 
funding. However, based on results of 
a small pilot study in Cape Town in 
January 2006 and data from Turkey 
(not shared with FIND), Salubris con-
cluded that it was unable to produce 
a quality product in a consistent way 
and that moving to the clinical stud-
ies was destined to failure. Thus, plans 
for the Johns Hopkins studies were 
canceled and FIND’s plans for similar 
assessments at three mycobacteriology 
laboratories in North America were 
put on hold indefinitely. FIND con-
cluded that unless Salubris is able to 
identify a suitable manufacturing part-
ner, aditional support for this project 
is not advisable. 
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meeting targets for a phage-based case 
detection test. In December 2005 the 
decision was made to halt further 
development activities for the case 
detection assay. Support continued 
in 2006 to fund an ongoing trial in 
Khayelitsha, South Africa to evalu-
ate the clinical sensitivity of the final 
modification in the methodology sup-
ported by FIND. After data from a 
total of 181 specimens were reviewed 
in an interim analysis, the trial was 
suspended due to concerns relating 
to the specificity of the revised test 
method. The specificity of the test 
was only 85%, versus 98% with the 
previous version. Given the difficulty 
addressing the major developmental 
problems, and the high risk of ongo-
ing investment, FIND removed the 
case detection test from its active 
portfolio.

FASTPlaque-Response Test
The FASTPlaque assay from Biotec 
Ltd. is a phage replication assay that 
permits the diagnosis of rifampin-
resistance (as a surrogate for MDR-
TB) within 48 hours. A FASTPlaque 
study – “Phase III Trial Comparing 
Four Alternative Methods for Drug 
Susceptibility Testing of M.tb with 
Gold Standard in Patients with Smear-
Positive Pulmonary Tuberculosis” – 
was conducted by investigators from 
the Instituto de Medicina Tropical 
“Alexander von Humboldt” at the 
Universidad Peruana Cayetano 
Heredia and the Instituto Nacional de 
Salud in Lima, Peru. 

Capilia TB
An easy, faster and more robust solu-
tion to the traditional phenotypic 
method of identifying M.tb has become 
available in the form of Capilia TB, an 
assay which detects MPB 64 antigen 
that is specifically present only in the 

organisms belonging to M.tb complex 
strains grown either in liquid or solid 
media is a simple and rapid immuno-
chromatographic lateral flow method. 
This test requires neither a sample 
processing procedure nor any instru-
mentation. The sensitivity and specif-
icity of this test has been reported to 
be similar to nucleic acid probe-based 
methods with a turn-around time of 
less than 15 minutes. Capilia TB is 
produced by the Japanese company 
Tauns Laboratories, Inc. and has, so 
far, only been available at a high price 
for the Japanese market. 

FIND is currently in the process of 
negotiations with the company and 
plans to promote Capilia as a simple, 
rapid and inexpensive M.tb confirma-
tion assay in combination with the 
MGIT culture system for case detec-
tion and drug susceptibility testing. 
Capilia’s operational and clinical per-
formance still needs to be evaluated 
in more strains from Africa, Asia and 
South America, in developing country 
settings and in view of the customer 
requirements. Laboratory comparison 
of Capilia TB performance with rou-
tine speciation methods within the 
framework of MGIT demonstration 
trials at CREATE sites is ongoing. 
Evaluations of this test in three high 
volume laboratory settings in Asia 
have been planned. The TB Reference 
Laboratory in Borstel, Germany, is 
evaluating Capilia in collaboration 
with FIND on >100 strains from dif-
ferent geographical settings.

TK Medium
TK Medium (Salubris, Inc, Cambridge, 
MA) is a novel, solid mycobacte-
rial growth media that supports rapid 
growth of M.tb. Initial evaluations of 
the TK Medium in Turkey indicated 
that the culture system is as sensitive
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Detection of latent TB infection

An estimated one third of the world’s pop-
ulation is infected with Mycobacterium 
tuberculosis. This enormous pool of 
individuals with latent tuberculosis 
infection (LTBI) poses a major hurdle 
for the elimination of TB. Treatment 
of persons with LTBI, including those 
with HIV coinfection, effectively 
reduces the risk of progression from 
LTBI to active disease, but there is 
currently no accurate tool to predict 
which latently infected individuals are 
at greatest risk of disease progression. 
For nearly a century, the tuberculin 
skin test (TST) was the only tool 
available for the detection of LTBI. 
Although the TST has proven to be use-
ful in clinical practice, it has known 
limitations in accuracy and reliability. 

A major breakthrough in recent years 
has been the development of in vitro 
assays that measure T-cell release of 
interferon-  (IFN- ) in response to 
stimulation with highly M.tb-specific 
antigens. In contrast, the TST is based 
on the cellular immune response to 
purified protein derivative (PPD), a 
crude mixture of proteins from heat-
killed M.tb. Within a short span of 
time, two IFN-  release assays (IGRAs) 
have become commercially available: 
the QuantiFERON-TB Gold® assay 
(Cellestis Ltd, Carnegie, Australia) 
and the TSPOT.TB® test (Oxford 
Immunotec, Oxford, UK). 

With the availability of standard-
ized IGRAs, there is great interest 
in using these assays in variety of 
settings. Current evidence suggests 
IGRAs have higher specificity than 
the TST, better correlation with sur-
rogate markers of exposure to M.tb in 
low incidence settings, and less cross-
reactivity due to BCG vaccination 

and sensitization by non-tuberculous 
mycobacteria (NTM) than the TST. 
IGRAs also appear to be at least as 
sensitive as the TST for active tuber-
culosis (used as a surrogate for LTBI). 
In the absence of a gold standard for 
LTBI diagnosis, sensitivity and spe-
cificity for LTBI cannot be directly 
estimated. Besides high specificity, 
other potential advantages of IGRAs 
include logistical convenience, need 
for fewer patient visits to complete 
testing, avoidance of unreliable, and 
somewhat subjective, measurements 
such as skin induration, and the abil-
ity to perform serial testing without 
inducing the boosting phenomenon. 
Overall, because of its high specifi-
city and other potential advantages, 
IGRAs are likely to replace the TST 
in low-incidence, high income set-
tings where crossreactivity due to BCG 
might adversely impact the interpreta-
tion and utility of the TST. 

The body of literature supporting the 
use of IGRAs has rapidly expanded. 
However, despite a growing evidence 
base, several unresolved and unex-
plained issues remain. These include 
unexplained discordance between the 
TST and IGRAs results, ill-defined 
correlation between bacterial burden 
and T cell responses, unknown predic-
tive value of IGRAs for the develop-
ment of active TB, insufficient data 
on test performance in high-risk popu-
lations such as children and individu-
als with HIV infection, inadequate 
information on IGRA performance in 
serial testing, and lack of evidence on 
the utility of IGRAs in epidemiologic 
studies. Scientific knowledge gaps are 
matched by the paucity of data per-
taining to the feasibility, applicability, 
cost effectiveness, and potential utility 
of these assays in high incidence and 
resource limited settings.

An international effort is required 
to address knowledge gaps efficiently, 
and, to this end, an expert group was 
assembled in Geneva (March 2006) 
by the Stop TB Working Group on 
New Diagnostics. The meeting was 
organized by FIND and the World 
Health Organization (WHO). The 
group was charged with reviewing the 
research evidence supporting the use 
of IGRAs, their clinical utility, their 
limitations, and directions for future 
research, with a specific focus on 
resource-limited settings. The over-
arching goal was to move the field 
forward by identifying critical areas for 
research and implementation. 

Based on two days of presentations 
and discussions, a comprehensive 
research agenda was generated, which 
is intended to stimulate focused, high-
impact research and encourage the 
investment of resources needed to 
tackle priority research questions, 
especially in resource-limited settings. 
The research agenda included key ques-
tions grouped under seven headings: 

1) Biologic issues and assay 
development

2) Test performance in high risk 
populations and poorly studied 
groups

3) Risk prediction and modeling
4) Reproducibility and serial testing
5) T cell responses during treatment 

and role in treatment monitoring
6) Epidemiologic and field 

applications
7) Health systems, operational and 

economic research.

A comprehensive report based on the 
research agenda has been submitted for 
publication. Once published, this docu-
ment will be widely disseminated. 
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During the meeting on LTBI Diagnostics, 
FIND and Cellestis, Ltd. announced 
that they had signed a Letter of Intent 
to jointly undertake work to eval-
uate the QuantiFERON-TB Gold® 
(QFT-G) assay in public health set-
tings in high burden countries. FIND 
stated that it would work with national 
Ministries of Health and TB control 
programs on projects in which the 
impact and cost-effectiveness of this 
test are to be assessed. The initial stud-
ies are likely to involve the evaluation 
of the test in people with HIV, or who 
are living in a household or community 
with active TB patients, since they 
are at high risk of developing active 
tuberculosis through exposure. 

Cellestis Ltd. agreed to grant FIND 
rights to make the QFT-G test availa-
ble at an affordable price in the public 
health sector of developing countries. 
In return, FIND will aim to provide 
these products at the lowest possible 
price. The partnership with FIND will 
provide the critical support to speed 
up evaluation and demonstration 
of the QFT-G diagnostic, including 
clinical materials and assistance with 
field trials, in high burden developing 
countries. 

Subsequent to this announcement, FIND 
received unsolicited proposals from 
two CREATE projects, ZAMSTAR 
and THRio that are sites for FIND-
supported MGIT culture demonstra-
tion studies (see below). The proposals 
address research priorities identified dur-
ing the March LTBI meeting and take 
advantage of established research infra-
structure and population groups that 
have been enrolled into CREATE TB/
HIV intervention studies. 

ZAMSTAR is a large community-
randomized trial that is evaluating 

different approaches to reduce the 
transmission of TB in communities 
and households. One of the outcome 
measures is to follow prospectively the 
household members of TB patients in
150 households in each of the 24 study 
communities. These “secondary out-
come cohorts” (SOCS) consist of 
about 10,000 individuals who will be 
followed for three years. The aim of 
the ZAMSTAR QFT-G study is to use 
the SOCS cohort to compare the util-
ity, feasibility and costs of QFT-G and 
TST tests in resource poor settings. 
The specific study objectives are to:

• Compare the cumulative incidence 
of TB for the two-three years fol-
lowing exposure in individuals with 
positive and negative QFT-G and 
TST tests, stratified by HIV status 
and sputum smear microscopy of the 
index case and HIV status of the 
contact;

• Compare the age specific prevalence 

of QFT-G and TST test results in 
HIV positive and negative tubercu-
losis patients and their contacts;

• Measure conversion and reversion 
rates of QFT-G and TST over a 
three year follow-up period;

• Determine the reliability and repro-
ducibility and the proportion of 
indeterminate and “failed” QFT-G 
tests when applied on a large scale 
in a resource poor setting; and

• Determine the health system costs 
of applying QFT-G on a large scale 
and comparing these to the costs of 
using tuberculin skin tests.

The THRio study is a cluster-rand-
omized trial to determine if the rou-
tine detection and treatment of LTBI 
in HIV infected patients receiving 
routine care, including antiretrovi-
rals, in HIV clinics in Rio de Janeiro, 
Brazil, will reduce TB incidence in that
population. The intervention consists 
of implementing a comprehensive 

Screening of household childhood contacts for TB infection in a village in India (blood being 
drawn for QuantiFERON-TB Gold In Tube)

Photo courtesy of D
r. M

adhukar Pai
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qualitative and quantitative QFT-G 
results, and

• Estimate the predictive value, for 
active TB, of QFT-G quantitative 
results or the change over time in 
QFT-G quantitative results.

In addition to the these two QFT-G 
studies, FIND discussed with the 
Aeras Global TB Vaccine Foundation 
possible support for an assessment of 
the QFT-G test as a diagnostic aid in 
evaluating between 1200-1600 young
children for active TB. This study 
would be nested in two vaccine stud-
ies in South Africa and India that 
will enroll and follow for two years 
large cohorts of BCG-vaccinated 
infants. Including QFT-G testing 
in this group of subjects presents 
a unique opportunity to evaluate 
the test as a diagnostic for pediatric 
tuberculosis.

policy of screening for and treat-
ing LTBI with isoniazid in all HIV-
infected patients. Operationally, all 
eligible patients receive a TST at 
baseline, and those with a negative 
TST are retested annually. Those with 
a positive result are offered isoniazid 
preventive therapy. The trial is taking 
a phased-implementation approach to 
ensure that all participating clinics 
will eventually have full coverage. 
The THRio study will phase in 29 HIV
clinics over a 29-month period (2 clinics
every 2 months) to begin implementing 
the TST/isoniazid preventive therapy 
policy.

The central component to the success 
of THRio study is the reliability of 
the TST for detection of LTBI. The 
study offers a unique opportunity to 
compare the sensitivities of TST and 
QFT-G for detection of LTBI among 
HIV-infected individuals, and thereby 
to contribute to a better understanding 
of optimal strategies for TB prevention 
among high-risk populations. A priori 
estimates based on the literature from 
the Brazilian surveys indicated that 

35% of HIV-infected patients would 
be TST positive. As of April 2006,
 six of 29 clinics have begun the TST 
intervention and only 15% of the pop-
ulation has had positive TST results. 
Thus, as high as 20% of patients 
receiving TSTs may actually have 
false-negative TST results. 

The primary objective of the THRio 
QFT-G study is to determine and 
compare the cumulative incidence, 
over a two-year follow-up, of active 
tuberculosis among TST-negative/
QFT-G-positive persons versus TST-
negative/QFT-G-negative persons.
Secondary objectives are to:

• Determine the utility, feasibility and 
cost effectiveness of QFT-G in an 
HIV- infected population undergo-
ing routine screening in the context 
of a public health system;

• Determine the proportion of con-
cordant and discordant test results 
when TST and QFT-G are used 
together to assess for LTBI. Results 
will be stratified by CD4 count;

• Estimate the impact of HAART on 
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Human African 
trypanosomiasis 
programme (HAT)

Addressing the diagnostic 
challenge 
Since its launch in early 2006, 
FIND’s human African trypano-
somiasis (HAT) or sleeping sickness 
diagnostics programme, implement-
ed jointly with the World Health 
Organization (WHO), has estab-
lished linkages with industry, aca-
demic and research institutions in 
both developed and endemic coun-
tries. Projects have been initiated 
to enable the development of more 
user-friendly and accurate point-
of-care (POC) diagnostic tests. 

Activities
Several projects were launched in 
2006 that are expected to signifi-
cantly facilitate the development of 
better and affordable diagnostic tests 
for HAT. These are progressing well 
and four areas of emphasis have been 
identified: improvement in parasite 
separation from blood and cerebrospinal 
fluid (CSF), serological assays, molecu-
lar tests, and staging biomarkers. The 
partnership with the World Health 
Organization (WHO) will lead to 
the collection of biological materials 
from sleeping sickness patients, and 

strengthening of field clinical trial 
sites, both crucial elements in the 
development and evaluation of diag-
nostic tests.

Parasite detection
FIND is working with the Institute 
of Tropical Medicine (ITM) in 
Antwerp, Belgium, and a number of 
other companies to improve some of 
the components of the most sensitive 
method for detection of trypanosomes 
in blood known as the mini Anion 
Exchange Centrifugation Technique 
(mAECT). Although several attempts 
to produce the mAECT kit in Africa 
have been made, they have always 
been met with problems of sustain-
ability. A mAECT production unit 
at the Institut National de Recherche 
Biomédicale (INRB) in Kinshasa, 
Democratic Republic of Congo, will 
be upgraded and local staff trained to 
produce and market the kit in disease 
endemic countries. The upgrading will 
include training, implementation of a 
rigorous quality control system, and 
in-depth analysis of costs to guarantee 
sustainability of production.

The mAECT* kit is problematic for use 
in low income countries and in many 
field conditions. To address this limi-
tation, FIND is working closely with 
several of its partners to determine the 
feasibility of developing an alternative 

technique to disclose parasites that 
will be more sensitive and simpler to 
perform than mAECT. Some of the 
options under consideration include 
the use of other gels, separation in an 
electric or magnetic field, membrane 
filtration, density separation, biosen-
sors and fluorimetry, among others.

Serodiagnosis 
FIND is working to determine the 
feasibility of developing another sero-
logical method that is simpler, more 
sensitive and more specific by using 
purified, recombinant or synthetic 
antigens rather than whole organisms. 
The project involves selecting candi-
date antigens amongst those that are 
currently available, rather than invest-
ing in a discovery phase. Scientists and 
laboratories with such antigens are 
collaborating with FIND in screening 
recombinant and synthetic peptides 
for their potential for diagnosis of T.b. 
gambiense and T.b. rhodesiense, the 
two forms of African sleeping sickness. 
FIND is also exploring the feasibility 
of using camel heavy-chain antibodies 
(nanobodies) (in collaboration with 
the Institute of Biotechnology at the 
University of Brussels, Belgium) or 
RNA aptamers (with the Department 
of Genetics at Darmstadt University 
of Technology in Germany) in tests to 
detect parasite antigens. 

* The mini Anion Exchange Centrifu gation 

Technique (mAECT) is the most sensitive 

method for detection of trypanosomes in 

blood. This method involves separating 

trypanosomes from venous blood by anion 

exchange chromatography and concentrat-

ing them at the bottom of a sealed glass tube 

by low speed centrifugation (3000 rpm).

Launch of the HAT diagnostics project 
in February 2006

HAT Project Management Meeting, 
November 2006
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Specimen bank 
Some critical obstacles in the devel-
opment of improved assays for HAT, 
or sleeping sickness, include access 
not only to quality diagnostic and 
clinical data, but also to carefully col-
lected and stored reference materials. 
Sustained field programs that have the 
capacity and facilities for long-term 
follow-up constitute another impor-
tant challenge. Although a number of 
small, independent specimen collec-
tions from HAT patients already exist, 
most of them may have been collected 
under uncertain ethical conditions, 
taken from poorly characterized sub-
jects, or stored in unstable conditions. 
FIND and the WHO Department of 
Neglected Tropical Diseases (NTD) 
are now addressing these problems by 
establishing a HAT specimen bank, 
which will be owned by the WHO. 
This will guarantee more efficient use 
of limited resources, reduce the need 
for field trials, promote product com-
parisons and facilitate quality control. 

The specimen bank is to include 
samples from: 
• People who are asymptomatic but at 

risk of infection (screened popula-
tions in a HAT focus); 

• HAT suspects who have not been 
confirmed parasitologically (positive 
screening test results but no evi-
dence of parasites); 

• Patients in whom disease has been 
confirmed; and 

• Control subjects (negative screen-
ing test results and no evidence of 
parasites).

Molecular tests for diagnosis 
FIND entered an additional collabo-
ration with Murdoch University in 
Australia, as well as research institutes 
in endemic countries, to develop and 
evaluate the potential for HAT diag-
nostics based on LAMP technology. 
Sets of primers that are specific to the 
subgenus Trypanozoon, T.b. rhodesiense 
and T.b. gambiense are being designed 
while tests are being optimized using 
DNA from various members of the 
sub-genus Trypanozoon. The most sen-
sitive and specific primer sets will be 
validated using samples from HAT 
patients. Determination of the repro-
ducibility of the tests in laboratories 
based in the endemic regions will be 
carried out. This work is anticipated 
to give sufficiently promising results 
to support adaptation of the LAMP 
technique for diagnosis of HAT. 

Developing tools for 
disease staging 
FIND started a project to examine the 
feasibility of developing new tests for 
staging disease staging, and for treat-
ment follow-up. Special attention is 
being given to speed, simplicity, cost, 
and reliability of the new tests, as 
well as reduced invasiveness. In 2006, 
FIND commissioned a review of the 
current status of development of stag-
ing methods, and the prospects for 
their improvement. This was followed 
with a meeting of experts, which rec-
ommended a request for applications 
to explore new staging techniques 
from our academic partners. Results 
and a review of responses will be pub-
lished in 2007. This will be advertised 
in early 2007.

Technicians performing the card agglutination test for trypanosomiasis (CATT) 
on human blood 
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Malaria programme 

Today, malaria is one of the greatest 
global threats to public health, caus-
ing over 300 million cases of acute 
illness worldwide. The disease results 
in over a million deaths each year, 
with 80-90 percent of these in sub-
Saharan Africa. Billions of dollars 
are lost each year in low productivity 
due to malaria. In countries with a 
heavy malaria burden, the disease may 
account for as much as 40% of public 
health expenditure, and up to half of 
outpatient visits and inpatient admis-
sions.

In 2006, FIND received a US$ 9,840,000 
grant for a 5-year period from the Bill 
and Melinda Gates Foundation to estab-
lish standard protocols and methods
to evaluate commercially available 
rapid diagnostic tests (RDTs), along 
with a network of laboratories and 
reference materials for testing RDTs. 
Devices for monitoring the quality
and performance of RDTs in the field
(positive control wells) are also 
being developed. Work on develop-
ment of new point-of-care diagnostics 
for malaria is underway, along with 
research on RDT use to develop a 
business plan for improvements in 
quality and accessibility of RDTs.

Projects in the 
Malaria Programme

Project 1: Extending LAMP 
Molecular Diagnosis platform to 
Malaria
The LAMP technology is a novel 
platform being developed for a rela-
tively wide number of pathogens of all 
classes. Development of an optimized 
product, however, will require a more 
considered understanding of optimal 
target sequences, minimization of 
sample handling steps, and optimiza-
tion of reagents to take manufactur-
ing issues into consideration. FIND is 
engaged with the Hospital for Tropical 
Disease (HDT) in London to design 
and select appropriate amplification 
targets for all four species of malaria, 
develop optimized sets of species-
specific primer sets, demonstrate 
proof of performance, optimize sample 
preparation, and validate data against 
existing assays to provide limits
of detection, species specificity, and 
reaction time cut-offs. Year 1 spending 
was slowed because it turned out that 
sequencing work was required in order 
to allow primer design.

However, lysis experiments will be car-
ried out in parallel to the sequencing 
work. Once the activities described 
above are accomplished, completion 
of assay development will require 
field testing at several sites (South 
America, Africa, and Asia), which is 
planned for year 2. 

Project 2: Improving Antigen – 
Dipstick for Malaria 
Many currently available RDTs have 
reasonable sensitivity in patients with
parasite burdens of over 100-200 parasites/
µl, but with lower levels of parasitemia 
their sensitivity decreases. Other 
drawbacks to current tests, particularly 

those detecting HRP2, include persist-
ence of the target antigen, and restrict-
ed reactivity of capture or detection 
reagents due to geographic variability 
in target antigen epitopes. Lastly, and 
perhaps most importantly, many of 
the currently available tests are not 
stable at temperatures higher than 
25-30 degrees C. Thermo-instability 
is a critical issue leading to variable 
performance in field settings. 

FIND is working with the Royal Dutch 
Tropical Institute (KIT) to identify 
novel antigens that can be used for 
test development, and to research the 
potential for improving the stability 
of the various separate test compo-
nents and RDT devices as a whole. 
As this work stream continues, FIND 
will also begin collaboration with 
the Queensland Institute of Medical 
Research by year 2 to further deter-
mine the range of sequence variability 
in particular Histidine Rich Protein II
(HRP2) and to propose alternative 
similar or duplicate targets to decrease 
the diagnostic impact of this variability.

A rapid diagnostic test showing positive 
result for malaria in a blood sample



The project partner takes the distri-
bution rights to all other markets.
In addition, FIND reserves the right to 
use a toll manufacturer if necessary to 
ensure an affordable product.

Apart from securing an affordable 
product, FIND will ensure the tests 
will be made readily available to reach 
the greatest number of patients at the 
most remote level of the public health 
systems. For this reason, FIND aims 
to develop POC technical solutions 
that are not only simple and acces-
sible but will most easily bridge the 
gap between patients and the health 
system itself by bringing technologies 
to the patient rather than patient to 
technologies.

Policy is based on global-level guide-
lines formulation aimed at ensuring 
that the product achieves the widest 
possible recognition through approval 
by validating agencies. For this pur-
pose, FIND involves the WHO and 
similar licensing authorities, as well 
as national organizations in develop-
ing countries, in broad partnerships 
throughout the course of demonstra-
tion so that the product meets quality 
criteria and can be included in WHO 
guidelines and recommendations. 
Access is achieved when distribution 
of the test to the public sector is made 
possible through public health ten-
ders. This is accomplished by working 
with national health programs and 
civil society in the public health sec-
tor, and is sustained by general advo-
cacy with donors and the community 
at large.

Adoption of new tools, however, 
depends ultimately on the prepared-
ness and willingness of countries to use 
the tools. To this end, FIND’s strategy 
includes the engagement with national 

Challenges 

Technical obstacles: 
The technical obstacles to TB detection 
mentioned in the 2005 report are still 
being addressed. Some of the technol-
ogy challenges (need for exquisite ana-
lytic sensitivity and to combine ease of 
use with sophisticated chemistry, large 
dynamic range, and low manufacturing 
costs) are being met by the emergence of 
novel methodologies and technologies.

Sample processing: 
Several technologies in the FIND 
portfolio have strong proof of princi-
ple using experimental materials but 
become insensitive or difficult to use 
when applied to raw clinical material, 
especially sputum. Sputum processing 
remains a formidable challenge and 
one that FIND expects to address in a 
project renewal proposal to be submit-
ted to the BMGF in 2007.

Fundamental knowledge gaps: 
Missing biologic information signifi-
cantly complicates test design. The 
types of missing information include 
such data as: What bacterial products 
are shed into blood and/or urine in TB 
disease, and in what quantity? How 
does state of disease or co-infection 
with HIV affect the shedding of such 
products? What variables (geographic, 
racial, strain variability or exposure to 
BCG or environmental mycobacteria) 
are relevant to diagnostic antibody 
responses to TB disease?

Relative weakness of 
small partners: 
This was mentioned in the 2005 report, 
and is being addressed through work 
to link smaller companies with larger 
corporate partners.

Specimen bank: 
Access to reliable reference materials 
is fundamental to many of the projects 
in FIND’s pipeline. The decision by 
TDR to dissolve the Specimen Bank 
Steering Committee on which FIND 
sat and to increase the cost of speci-
men aliquots 18-fold from $5 to $90 
illustrates the impracticality of con-
tinuing to rely on TDR as a source 
of materials. FIND has resolved to 
develop its own collection of reference 
materials to drive test development 
and validation.

Positioning FIND products for 
global access: 
FIND aims to ensure that new diag-
nostic technologies achieve wide dis-
tribution to under-privileged patients 
in the public health sector as well as 
the non-profit private sector, includ-
ing civil society organizations. These 
two sectors are the main TB service 
providers in developing countries. 

To assure global access, FIND engages 
developers and national TB control 
programs throughout the different 
phases of the product value chain: 
development, evaluation, demonstra-
tion, policy and access. 

The first three phases cover the work 
carried out by FIND in collaboration 
with developers to produce diagnostic 
tests that meet the criteria of certifying 
authorities. For each project, the first 
three phases are typically covered by a 
contract between FIND and its part-
ner, and include an intellectual prop-
erty strategy. This protection takes the 
form of a fully paid-up, royalty-free, 
irrevocable, and exclusive license for 
access to the product at an affordable 
price in the public, as well as locally-
registered and recognized non-profit, 
health sector in developing countries. 
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programs and civil society throughout 
the four phases. At the development 
phase, national TB programs and civil 
society participate in the development 
of customer requirement documents 
to ensure relevance of tools to the 
needs of national programs and user 
groups. This document forms the basis 
for choice of technological platforms 
for the different levels of the health 
system. 

At demonstration phase, communica-
tion with Ministries of Health and 
national programs, patient advocacy 
groups, and other key partners at glo-
bal and national levels about product 
pipeline and progress is critical for 
accelerating adoption of tools as they 
become available. Forums to share 
results at country level to inform the 
stakeholders about progress and to 
obtain their input and support is criti-
cal both for success of demonstration 
trials and for preparing the ground for 
uptake of new tools when they become 
available. To foster stakeholder partic-
ipation, FIND has established policy 
that requires demonstration projects 
to involve local stakeholders through 
formation of local Project Advisory 
Committees.

At the global policy level, the global 
partners need continuous update on 
tools in the pipeline, and progress 
towards introduction of new tools into 
disease control programs. The full dos-
sier on the results of evaluation and 
demonstration needs to be shared with 
the Stop TB Taskforce for “Retooling” 
and WHO for consideration to include 
new tools in policy guidelines. 

Advocacy, 
communications and 
resource mobilization 

Progress and Achievements:
The Bill and Melinda Gates 
Foundation contracted Ogilvy Public 
Relations Worldwide to work with 
its grantees to strengthen their capac-
ity to be effective advocates for their 
own work. As a first step, Ogilvy 
conducted a communications audit 
of each grantee, including FIND. All 
recommendations were implemented 
throughout the year. 

Communications: 
Some key developments in 2006 
included the: 

• Development of FIND’s communi-
cation strategy.

• Re-design and continuous improve-
ment of the FIND website.

• Development of a crisis communica-
tion manual. FIND staff also benefited 
from a special workshop organized 
by Ogilvy. 

• Publication of two FIND newsletters 
(policy is to make it a quarterly) and 
14 press releases issued. These are 
available on the FIND web site.

• Design and production of a FIND 
leaflet for distribution at various 
conferences. 

• The report Diagnostics for Tuberculosis: 
Global Demand and Market Potential, a 
joint effort between WHO’s Special 
Programme for Tropical Disease 
Research and Training (WHO/
TDR) and FIND, was published in 
October 2006. Prior to its launch, 
FIND organized special partner and 
media calls.

• Organization of a FIND booth, 
advocacy and scientific presenta-
tions, at the Geneva Global Health 

Forum in August 2006, as well as 
during the annual conference of the 
International Union against TB and 
Lung Disease in October 2006 in 
Paris, France. 

Dr. Giorgio Roscigno and Dr. Vinand Nantulya 
answering questions from reporters after the 
XDR-TB press conference at the Centre 
d’Accueil de la Presse Etrangère in Paris

Dr. C.N. Paramasivan (FIND Head of 
TB Laboratory Support), Dr. Madhukar Pai
(Assistant Professor, Department of 
Epidemiology, Biostatistics & Occupational 
Health at McGill University) and 
Dr. Antonino Catanzaro (Professor of 
Medicine at University of California San 
Diego Medical Center)

STOP TB Working Group on New 
Diagnostics annual meeting, Paris, 
1 November 2006
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Partnership building:
FIND is continuing to build partnerships, 
and participating in various events 
and conferences to promote and advo-
cate for the need for increased invest-
ments in diagnostic technologies. The 
foundation’s efforts in this area have 
included collaborating on a regular 
basis with other product-development 
partnerships such as MMV, DNDi, 
Aeras, the TB Alliance and the STOP 
TB Partnership. FIND continues its 
efforts on positioning its products for 
inclusion in global policy guidelines as 
they become available, through stra-
tegic partnerships with civil society, 
WHO/STOP TB, The Global Fund, 
national control programs, govern-
mental and private donors (bilateral 
and multilateral).

Resource mobilization activi-
ties and fundraising initiatives 
included:

• Several meetings and briefings in 
the United Kingdom, held with 
DFID ministers, Principal Private 
Secretary of the UK Prime Minister, 
shadow cabinet members, Members 
of House of Lords and House of 
Commons, senior staff at Wellcome 
Trust, and Medical Research Council. 
FIND expects substantial funding 
from the UK Government during 
the year 2007.

• Fundraising efforts with the Dutch 
Government were successful. FIND 
was awarded 7.9 million by the 
Dutch Government to develop 
improved diagnostics for TB, HIV 
and malaria. 

• The funding by USAID of one full-
time position (shared between FIND 
and WHO) to work on laboratory 
strengthening activities. 

• An award of 200,000 from the 
European Union.

• Concerted efforts are under way 
targeting Irish AID and Canadian 
CIDA.

• Evaluation of FIND’s profile was 
made with support from a Google 
grant.

• Through the Clinton Global Health 
Initiative, resources were raised to 
test a social franchising model for 
laboratory accreditation.

Media Relations:
To increase the awareness of its work 
and the need for new tools globally, 
FIND has successfully strengthened 
its media relations, particularly in 
Geneva, Switzerland, where it was fea-
tured for the first time in two Geneva 
papers, l’AGEFI and the Tribune de 
Genève. News about FIND’s recent 
malaria grant was broadcast on World 
Radio Geneva, the main English radio 
station. FIND is continuing to build 

its media relations, both locally and 
internationally.To accelerate the 
move from policy to access, FIND uses 
a Public Health Advisory Committee 
which provides advice on customer 
requirements throughout the project 
cycle as technologies move from 
development and evaluation to access.
As part of the Public Health Focus 
Area Commitments, FIND’s and the 
Ugandan Government’s Commitment 
to improve diagnostic services in 
developing countries through the cre-
ation of an innovative and sustainable 
model of laboratory social franchising 
was highlighted at the Clinton Global 
Initiative 2006 Annual Meeting in 
New York.

Diagnostic platforms:
The broad vision of the TB programme 
has remained unchanged. FIND has con-
tinued to refine its strategic approach 

Former President Bill Clinton flanked by Dr. Sam Zaramba, Director of Health Services at 
the Ministry of Health of Uganda and Dr. Giorgio Roscigno at the Clinton Global Initiative 
2006 Annual Meeting in NYC
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to the development of TB diagnostics 
along the line of patients’ and health-
care providers’ needs at different levels 
of the health system. FIND is there-
fore consolidating its focus on two 
levels of the health system: the health 
center level where, at present, sputum 
smear microscopy is the mainstay of 
TB diagnosis, and the lowest or health 
post level of the public sector health 
system, where TB diagnosis is based 
on symptoms and clinical signs. These 
two levels account for up to 85% of 
TB patients who seek service in the 
public health sector. 

For these reasons, FIND has selected 
two diagnostic platforms for develop-
ment of TB diagnostics. The first plat-
form is the point-of-care lateral flow 
technology (dipstick immunoassays) 
for use at the lowest level of the health 
system where two million patients go 
undiagnosed each year. The assays for 
this level are qualitative and are based 
on antigen or antibody detection. 

For the health center level, where 
microscopy is currently positioned, 
FIND aims to develop molecular tech-
nology-based assays. The two plat-
forms also have potential application 
to other diseases in FIND’s portfolio. 

Another important development dur-
ing this reporting period was the grant 
from BMGF to develop POC and dis-
ease staging tools for human African 
trypanosomiasis (HAT) or sleeping 
sickness. 

The addition of new programmes to 
FIND’s disease portfolio means that 
FIND must fine-tune and reinforce its 
business model on an ongoing basis. 
Each disease portfolio is managed as 
an independent business unit with 
clear targets and milestones, and is 

from evaluation and demonstration 
studies; and to advise on and pro-
mote uptake of well-performing tools 
into global and national policy and 
promote strategy for access to quality 
assured laboratory services.

Human resources: 
In March 2006, Dr. Callisto Madavo 
accepted the nomination to join 
FIND’s Board of Directors. Dr. Madavo 
has held numerous senior level posi-
tions during his thirty-four years at the 
World Bank and was most recently 
the World Bank Vice-President for 
Africa. He brings to the Board a wide 
range of country program experience 
in Asia, Africa, Latin America and 
the Caribbean. He has supported a 
number of key initiatives at the World 
Bank, including the HIV/AIDS initia-
tive, capacity development and infra-
structure.

In July 2006, FIND recruited a full 
time Senior Technology Officer for 
immunodiagnostics, Dr. Gerd Michel. 

supported by a disease-specific team 
guided by FIND’s project manage-
ment system, policy and access, and 
intellectual property strategies. Each 
disease team has its own scientific 
advisory committee.

FIND must ensure that the tools being 
developed are relevant to the needs of 
both the patients and health service 
providers at the different levels of the 
health system. For this purpose, FIND 
established a Public Health Advisory 
Committee made up of senior poli-
cymakers with extensive knowledge 
of developing country health systems, 
socio-political environments, civil 
society and National TB Control 
Programs to serve as representatives 
of the end-users of FIND-supported 
diagnostic tools. The Committee met 
at the end of September 2006 to 
review and provide input into FIND’s 
customer requirement documents and 
product profiles; to provide advice on 
the selection of evaluation and dem-
onstration study sites; to review results 
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Gerd worked with FIND as a consultant in 
product development since October 2005.
In this new position, Gerd is responsi-
ble for bringing his extensive technical 
and industry skills to bear on the devel-
opment of antigen and antibody-based 
POC diagnostic tests across the entire 
FIND disease portfolio.

Another important development
during this reporting period was the
grant from BMGF to develop POC 
and disease staging tools for human 
African trypanosomiasis (HAT) or 
sleeping sickness. 

The addition of new programmes to 
FIND’s disease portfolio means that 
FIND must fine-tune and reinforce its 
business model on an ongoing basis. 
Each disease portfolio is managed as an 
independent business unit with clear 
targets and milestones, and is supported 
by a disease-specific team guided by 
FIND’s project management system, 
policy and access, and intellectual prop-
erty strategies.Each disease team has its 
own scientific advisory committee.

FIND must ensure that the tools being 
developed are relevant to the needs of 
both the patients and health service 
providers at the different levels of the 
health system. For this purpose, FIND 
established a Public Health Advisory 
Committee made up of senior poli-
cymakers with extensive knowledge 
of developing country health systems, 
socio-political environments, civil soci-
ety and National TB Control Programs 
to serve as representatives of the end-
users of FIND-supported diagnostic 
tools. The Committee met at the end of 
September 2006 to review and provide 
input into FIND’s customer requirement 
documents and product profiles; to pro-
vide advice on the selection of evalu-
ation and demonstration study sites; 
to review results from evaluation and 
demonstration studies; and to advise on 
and promote uptake of well-performing 
tools into global and national policy 
and promote strategy for access to qual-
ity assured laboratory services.
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11. Steingart KR, Ng V, Henry 
M, Hopewell PC, Ramsay A, 
Cunningham J, Urbanczik R, 
Perkins M, Aziz MA, Pai M. 
Sputum processing methods to 
improve the sensitivity of smear 
microscopy for tuberculosis: 
a systematic review.

Book Chapters
1. Perkins MD, O’Brien R. New diag-

nostics for tuberculosis: an essential 
element for global control and elim-
ination.Chapter 46 in Tuberculosis: 
A Comprehensive International 
Approach, 3rd edition. Taylor and 
Francis. In press. Oct 2006

2. Cunningham J, Perkins MD, et al. 
Diagnostics for tuberculosis: Global 
demand and market potential. 
WHO. In press. Sept 2006

7. Mase SR, Ng V, Henry M, 
Hopewell PC, Ramsay A, 
Cunningham J, Urbanczik R, 
Perkins M, Aziz MA, Pai M. 
Incremental yield of serial sputum 
smear examinations in the evalu-
ation of pulmonary tuberculosis: a 
systematic review. Submitted for 
peer review, June 2006.

8. DEEP working group. Guidelines for 
the evaluation of diagnostic tests for 
selected infectious diseases. Nature 
Reviews Microbiology. In press. 
Sept 2006

9. Wallace R, Brown-Elliot B, Perkins 
MD. Clinical significance of 
mycobacterium spp. In Laboratory 
Detection and Identification of 
Mycobacteria. CLSI (formerly 
NCCLS). In press.

10. Perkins MD, Cunningham J. Facing 
the crisis: Improving diagnostics for 
TB in the HIV era. Jour Infect Dis. 
In press. Oct 2006

Publications and 
Data Sharing 

FIND staff have submitted or published 
the following scientific articles and 
chapters since the last report. 

Manuscripts
1. Steingart KR, Henry M, Ng V, 

Hopewell PC, Ramsay A, 
Cunningham J, Urbanczik R, 
Perkins M, Aziz MA, Pai M. 
Fluorescence versus conventional 
sputum smear microscopy for tuber-
culosis: a systematic review. Lancet 
Infect Dis. (submitted)

2. Perkins MD, Small PM. Admitting 
defeat. Int J Tuberc Lung Dis 
2006;10(1):1-1

3. Ramsay A, Squire SB, Siddiqi K, 
Cunningham J, Perkins MD. The 
bleach microscopy method and 
case detection for tuberculosis 
control. Int J Tuberc Lung Dis 
2006;10(3):256–258 

4. Perkins MD, Roscigno G, Zumla A. 
Progress towards improved tuber-
culosis diagnostics for developing 
countries. Lancet. 2006;367:942-3.

5. Perkins MD, Small PM. Partnering 
for better microbial diagnostics. 
Nature Biotechnology 
2006;24(8):919-921.

6. Pai M, O’Brien R. Tuberculosis 
diagnostics trials: do they lack 
methodological rigor? Expert Rev 
Mol Diagn. 2006 Jul;6(4):509-14.
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FIND Board of Directors, Management and Staff, Public Health Advisory Committee
As at 31 December 2006

Board of Directors

Dr. Gerald Moeller, Chairman of the Board
Dr. Bernard Mach Member
Dr. Callisto Madavo Member
Dr. Peter Small, Board Secretary

FIND Team

Giorgio Roscigno, Chief Executive Officer 
Audrey Albertini, Scientific Assistant for Malaria Diagnostics
Catharina Boehme, Medical Officer
Herbert Clemens, Chief Financial Officer
Jacques Debayle, Human Resources & Operations Manager
Beatrice Gordis, Communications Officer
Heather Alexander*, Health Scientist
Ralf Linke*, Quality Manager
Gerd Michel, Senior Technology Officer
Vinand Nantulya, Senior Policy and Implementation Officer
Joseph Ndung’u, Head of HAT Diagnostics Programme
Richard O’Brien, Head of Product Evaluation and Demonstration
C.N. Paramasivan, Head of TB Laboratory Support
Mark Perkins, Chief Scientific Officer
Laurence Perret, Administrative assistant to CEO
Bärbel Porstmann, Head of Project Management & Regulatory Affairs
Ranald Sutherland*, Technology and Business Development
Jewel Thomas, Communications and Advocacy Coordinator
Julie Vercruysse, TB Scientific Team Administrator
Hanna Yirga, HAT Scientific Team Administrator
* Consultants

Public Health Advisory Committee

Dr. Jaap Broekmans, Director, Royal Netherlands Tuberculosis Association (KNVC)
Ms. Lucy Chesire, Project Leader, TB Action Kenya
Dr. Manuel Dayrit, Director, Department of Human Resources for Health (WHO)
Dr. Saidi Egwaga, Program Manager, National Tuberculosis and Leprosy Program, MoH, Tanzania
Dr. Anthony Mbewu, Executive Director of Research, Medical Research Council of South Africa
Dr. Francis Omaswa, Executive Secretary, Global Task Force on Human Resources for Health (WHO)
Dr. Surrender K. Sharma, Chief, Division of Pulmonary & Critical Care Medicine, AIIMS, India
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