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In 2013, TB remains a major public health con-
cern, with over 8 million new cases occurring 
annually [1]. Although many countries have met 
the Stop TB targets of 70% case detection and 
85% cure, the incidence of TB is declining very 
slowly. It is clear that unless TB is detected early 
and treated promptly, it will be difficult to inter-
rupt transmission and reduce incidence [2]. This 
will require more accurate diagnostics than what 
we have today, as well as approaches to engage 
first-contact providers to reduce diagnostic 
delays and detect TB early.

Fortunately, the past few years have been a 
boom period for TB diagnostics development, 
with several new and improved technologies now 
available on the market [101] and endorsed by 
WHO [3]. One of them, the Xpert® MTB/RIF 
test (Cepheid Inc., CA, USA), was endorsed by 
WHO in 2010 [3] and has high accuracy [4]. It 
is being actively rolled out in many countries, 
with over 3 million tests used in over 80 coun-
tries [102]. Inspired by the success of this molecu-
lar test, there is considerable industry interest 
in TB product development – there are more 
than 50 diagnostic companies operating in this 
space [5,6]. 

The TB community now needs to keep the 
momentum going and continue to promote 
innovation in product development so that more 
accurate and affordable diagnostics can be devel-
oped and scaled-up. Often the greatest challenge 
for assay developers and manufacturers is not sci-
ence or engineering, but knowing what products 
are really needed in the market and would be 
economically viable, knowing how to position 
their product in the market, and understanding 
the regulatory and policy complexities. 

To address the information gaps among prod-
uct developers, we recently conducted an infor-
mal survey of more than 25 test developers and 

manufacturers to identify the questions that they 
deemed the most relevant to TB product devel-
opment and commercialization [5,6]. We orga-
nized the questions we identified according to 
the stages of development and categorized them 
into ten frequently asked questions (FAQs):
n	TB burden and treatment landscape: what is 

the global burden of TB (including latent TB, 
TB and HIV coinfection, and drug-resistant 
TB) and what is the current and future TB 
treatment landscape? 

n	Current diagnostics landscape and pipeline: 
what is the current testing landscape for TB 
(including latent TB and drug-resistant TB) 
and what diagnostics are in the pipeline? What 
is the level of access to current TB diagnostics 
and what are the gaps? 

n	Market size, potential and dynamics: what is 
the market size and potential for new TB diag-
nostics, and what are the market dynamics 
around TB diagnostics? 

n	Target product profiles (TPPs): what are the 
unmet diagnostic needs and TPPs of greatest 
relevance or priority? 

n	Product development support: where and how 
can test developers and companies find fund-
ing and technical assistance, and secure neces-
sary specimens/strains for test development 
and quality control? 

n	Product validation support: what kind of 
validation is required for a new TB diagnostic 
to enter the market and where can companies 
obtain support for such validation? 

n	Regulation: what are the regulatory require-
ments for TB diagnostics, both in-country 
and globally? 

n	Policy: are global policy endorsements 
required? If so, what kind of evidence is 
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necessary for global policy endorsements and 
scale-up? 

n	Procurement and market access: how do coun-
tries procure TB diagnostics? How much is 
procurement inf luenced/guided by WHO 
and/or donors? 

n	Scale-up: once a product has been validated, 
registered and put on the market, and once 
policy endorsements have been obtained, what 
are the challenges for uptake and scale-up?

To answer these FAQs and share relevant 
documents, we then created an open-access 
website resource [103]. This website describes 
the ten FAQs, along with more nuanced ques-
tions raised by product developers, and pro-
vides some answers and useful documents 
for each of the ten FAQs. To ensure that our 
responses to the FAQs met the needs of product 
developers, we consulted various stakeholders 
and asked them to comment on the website 
and provide input. Their opinions and feed-
back were addressed in subsequent versions of 
the site.

Some of the FAQs could be answered easily. 
For example, global TB reports from WHO 
provide good data on the TB epidemic and 
burden, and likely trajectories of the global 
epidemic [1]. A series of technology and mar-
ket landscape reports by UNITAID [104] pro-
vide the most up-to-date information on the 
current TB diagnostic landscape and pipeline 
[7,8]. As newer nucleic acid amplification tests 
have emerged to fill the need for a more decen-
tralized setting [9] as compared with Xpert 
MTB/RIF, surveys have been conducted to 
describe the status of peripheral microscopy 
centers in 22 high-TB-burdened countries [10]. 
The current WHO policy process for TB diag-
nostics and regulatory requirements of diag-
nostics in many countries are also described on 
the website, which also provides information 
on where product developers can access TB 
specimens [103].

However, answers to the other FAQs require 
research that is either ongoing or will need to 
be conducted. The previous global TB market 
analysis [11] conducted by the Foundation for 
Innovative New Diagnostics [105] and WHO 

almost 10 years ago needs to be updated, as sev-
eral new technologies have emerged since it was 
published. Indeed, assay developers are keen to 
learn the market potential for new products, after 
accounting for the roll-out of Xpert MTB/RIF. 
In other words, how much of the market is 
addressed by Xpert MTB/RIF and how much 
remains? In addition, efforts are needed to cap-
ture the current market segmentation, such as 
the public versus private split, the market size 
for drug-susceptibility testing, treatment moni-
toring and latent TB infection (for preventive 
therapy), and other niche markets for pediatric 
TB, individuals living with HIV, among others.

Emerging economies are now the focus of 
attention, especially China, India, Brazil and 
South Africa. These four countries alone account 
for more than half of the global TB burden. In 
addition, these nations are also heavily investing 
in TB control and are becoming early adopters of 
new tools. For example, South Africa has scaled-
up the Xpert MTB/RIF technology across the 
entire country and over 1.5 million tests have 
been used since the roll-out began in 2011 [102]. 
However, the value chain for policy and uptake 
of new technologies within these countries is 
not transparent, and this can be a roadblock for 
scale-up [12].

To account for all the new developments and 
shifts in the diagnostic landscape, efforts are now 
underway to assess the served available market for 
TB diagnostics in India, China, Brazil and South 
Africa, addressing their specific market poten-
tial and challenges. This work, supported by the 
Bill and Melinda Gates Foundation, UNITAID, 
FIND and other in-country partners, is expected 
to be completed by early 2014 [8].

Another important information gap to be 
addressed is the development of TPPs for new 
TB tests, especially those intended for point-
of-care testing programs, where the goal is to 
ensure rapid completion of the test and treat 
cycle in the same clinical encounter [13]. Again, 
efforts are underway to identify, prioritize and 
develop detailed TPPs that are most critical 
for TB control and will have a good market 
potential. Currently available TPPs have been 
compiled [103].

“…the past few years have been a 
boom period for TB diagnostics 

development, with several new and 
improved technologies now available on 

the market and endorsed by WHO.” 

“The TB community now needs to keep 
the momentum going and continue to 

promote innovation in product 
development so that more accurate and 

affordable diagnostics can be 
developed and scaled-up.”
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In summary, considerable efforts are being 
made to understand and document FAQs of 
greatest importance to TB diagnostics devel-
opers, and efforts are being made to address 
them using the website resource created [103]. 
By organizing the information and compiling 
it on one website, we hope to address critical 
information gaps in the field and inspire more 
vigorous product development efforts. By mak-
ing information more accessible and searchable, 
we hope academics as well as smaller companies 
and startups will be encouraged to enter this 
field and make a positive contribution to TB 
control.

Financial & competing interests disclosure
M Pai serves as a consultant to the Bill & Melinda 
Gates Foundation, but views expressed in the article are 
his own. He also receives grant funding (grant 
OPP1061487) from the Bill & Melinda Gates 
Foundation for projects to assess the TB diagnostics 
market size and develop target product profiles for 
point-of-care testing. The authors have no other relevant 
affiliations or financial involvement with any organiza-
tion or entity with a financial interest in or financial 
conflict with the subject matter or materials discussed 
in the manuscript apart from those disclosed.

No writing assistance was utilized in the production 
of this manuscript.

References
1.	 WHO. Global Tuberculosis Control: WHO 

Report. WHO Press, Geneva, Switzerland, 
1–272 (2012).

2.	 Dye C, Williams BG. The population 
dynamics and control of tuberculosis. Science 
328(5980), 856–861 (2010).

3.	 Weyer K, Mirzayev F, Migliori GB et al. 
Rapid molecular TB diagnosis: evidence, 
policy-making and global implementation of 
Xpert MTB/RIF. Eur. Respir. J. 42(1), 
252–271 (2013).

4.	 Steingart K, Sohn H, Schiller I et al. Xpert® 
MTB/RIF assay for pulmonary tuberculosis 
and rifampicin resistance in adults. 
Cochrane Database Syst. Rev. 1, CD009593 
(2013).

5.	 Pai M. Tuberculosis diagnostics: test 
developers’ FAQs. Int. J. Tuberc. Lung Dis. 
17(5), 570–571 (2013).

6.	 Pai M. Diagnostics for tuberculosis: what 
test developers want to know. Expert Rev. 
Mol. Diagn. 13(4), 1–4 (2013).

7.	 UNITAID. Tuberculosis: Diagnostic 
Technology Landscape. UNITAID 
Secretariat, Geneva, Switzerland (2012).

8.	 UNITAID. Tuberculosis: Diagnostic 
Technology and Market Landscape 
(2nd Edition). UNITAID Secretariat, 
Geneva, Switzerland (2013).

9.	 Niemz A, Boyle DS. Nucleic acid testing for 
TB at the point-of-care in high burden 
countries. Exp. Rev. Mol. Diagn. 12(7), 
687–701 (2012).

10.	 Denkinger CM, Nicolau I, Ramsay A, 
Chedore P, Pai M. Are peripheral 
microscopy centres ready for next generation 
molecular tuberculosis diagnostics? Eur. 
Respir. J. 42(2), 544–547 (2013).

11.	 Special Programme for Research & Training 
in Tropical Diseases (TDR) and Foundation 
for Innovative New Diagnostics (FIND). 
Diagnostics for Tuberculosis. Global Demand 
and Market Potential. WHO on behalf of 
the Special Programme for Research and 
Training in Tropical Diseases, Geneva, 
Switzerland (2006).

12.	 Pai M, Palamountain KM. New tuberculosis 
technologies: challenges for retooling and 
scale-up. Int. J. Tuberc. Lung Dis. 16(10), 
1281–1290 (2012).

13.	 Pai NP, Vadnais C, Denkinger C, Engel N, 
Pai M. Point-of-care testing for infectious 
diseases: diversity, complexity, and barriers 
in low- and middle-income countries. PLoS 
Med. 9(9), e1001306 (2012).

Websites
101.	 Evidence-based tuberculosis diagnosis.  

http://tbevidence.org

102.	 WHO monitoring of Xpert MTB/RIF roll-out. 
www.who.int/tb/laboratory/mtbrifrollout/en/
index.html

103.	 TB diagnostics: top 10 frequently asked 
questions by test developers.  
www.tbfaqs.org

104.	 UNITAID. Technical reports. 
www.unitaid.eu/en/resources/publications/
technical-reports

105.	 Foundation for innovative new diagnostics.  
www.finddiagnostics.org


