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Strengthening the U.S. Approach to 
Tuberculosis Research and 
Development  
Peter Small, J. Stephen Morrison, and Seth Gannon1 

 

Introduction 

In recent years, important gains in tuberculosis (TB) discovery research, product 
development, and implementation science have raised hopes that some of the 
enduring scientific challenges of TB control are surmountable, step by step. New 
diagnostic, treatment, and prevention tools in the field and in the research and 
development (R&D) pipeline hold the promise of significantly strengthening TB 
control as high-burden countries themselves improve their health systems. 

An essential ingredient will be for the United States to systematically strengthen its 
research partnerships, especially with emerging global economic powers and high-
burden African states. With continued U.S. support for R&D to ensure a pipeline of 
new drugs and diagnostic tests, the world can move its goals beyond simply reducing 
TB-related disease and mortality to a more strategic focus on stopping new infections 
altogether, setting the stage for TB elimination. 

This paper reviews the current U.S. approach to TB R&D, analyzes the current TB R&D 
pipeline, and offers two recommendations to help the U.S. government more 
strategically focus U.S. support to TB R&D. 

U.S. Investments 

The United States has traditionally been a global leader in TB R&D. 

In 2012, according to data reported to the Treatment Action Group, the U.S. 
government spent $369 million on TB R&D, or 59 percent of the global total of $627 
million.2 

In comparison, the United Kingdom—the second-largest government donor—spent 
$31.7 million. The largest donor foundations by TB R&D expenditures, the Bill & 
Melinda Gates Foundation and the Wellcome Trust, spent $111 million and $13.4 

1 Peter Small is deputy director of the TB Program at the Bill & Melinda Gates Foundation. J. Stephen 
Morrison is senior vice president and director of the Global Health Policy Center at CSIS. Seth Gannon is 
an adjunct fellow with the Global Health Policy Center at CSIS. 
2 Mike Frick and Eleonora Jiménez-Levi, 2013 Report on Tuberculosis Research Funding Trends, 2005–2012 
(New York: Treatment Action Group, November 2013), 3–4, http://www.treatmentactiongroup.org/ 
sites/g/files/g450272/f/201310/TAG_TB_2013_8.5.pdf. 
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million, respectively. A number of pharmaceutical companies also made sizable 
investments, most notably Otsuka ($60 million), Company X ($22.8 million), and 
AstraZeneca ($10.3 million). The Global Fund to Fight AIDS, Tuberculosis, and Malaria, 
which is the leading multilateral donor, awarded $6 million in TB R&D grants.3 

In 2011, global R&D funding for TB ($658 million4) was roughly comparable to that for 
malaria ($610 million5). Global R&D funding for HIV/AIDS in 2011 was orders of 
magnitude larger, both for R&D in treatment ($2.6 billion6) and in prevention ($1.2 
billion7). 

Within the U.S. government, there are multiple agencies that make TB R&D 
investments, most importantly, the National Institutes of Health (NIH), Centers for 
Disease Control and Prevention (CDC), U.S. Agency for International Development 
(USAID), and Office of the U.S. Global AIDS Coordinator (OGAC). To varying degrees 
they are engaged across different R&D activities: basic science and vaccine discovery, 
diagnostics and other product development, late-stage clinical trials for new drugs, 
and operational research. The National Institute of Allergy and Infectious Diseases 
(NIAID) is the lead agency at NIH for TB research and supports programs across all 
critical research areas. A number of interagency working groups, including the 
Federal TB Task Force, are supposed to meet to coordinate these efforts.8 Inherently, 
given the array of U.S. institutions involved and the multitude of different R&D areas 
where agencies cross paths, it is a challenge to bring about effective coordination, 
oversight, and integration. 

National Institutes of Health (NIH) ($218 million in 20129) 

NIH provides the lion’s share of global funding for TB R&D. The National Institute of 
Allergy and Infectious Diseases (NIAID) alone is the single largest funder of global TB 
research, providing $169 million in 2012. The National Heart, Lung, and Blood 
Institute (NHLBI) provided $11.8 million; and the rest of NIH, across its 25 other 
institutes and centers, provided $36.6 million.10 NIH investments in TB R&D show little 
variation year to year.11 

3 Ibid. 
4 Ibid., 5. 
5 Mary Moran et al., From Pipeline to Product: Malaria R&D Funding Needs into the Next Decade (Seattle: 
Program for Appropriate Technology Health, 2013), http://www.mmv.org/sites/default/files/uploads/docs/ 
publications/From%20pipeline%20to%20product.pdf. 
6 Marina Smelyanskaya, Funding Scientific Innovation: Global Investments in HIV Treatment Research and 
Development in 2010 and 2011 (New York: Treatment Action Group, March 2013), 
http://www.treatmentactiongroup.org/ sites/g/files/g450272/f/201303/TAG_2013_HIV_Report_FINAL.pdf. 
7 HIV Vaccines & Microbicides Resource Tracking Working Group, From Research to Reality: Investing in 
HIV Prevention Research in a Challenging Landscape (New York: AVAC, 2013), 
http://hivresourcetracking.org/sites/default/files/Research.to_.Reality.2013.pdf. 
8 Conversations with Dr. Andrew Vernon of CDC, December 30, 2013, and Dr. Ya Diul Makudi of USAID, 
December 12, 2013. The mission of the Federal TB Task Force is to facilitate coordination of activities 
among the federal agencies involved in U.S. TB research and control efforts; see CDC, “Federal TB Task 
Force,” http;//www.cdc.gov/tb/about/taskforce.htm. 
9 Frick and Jiménez-Levi, 2013 Report on Tuberculosis Research Funding Trends, 3. 
10 Ibid. 
11 NIH Research Portfolio Online Reporting Tools, “Estimates of Funding for Various Research, Condition, 
and Disease Categories (RCDC),” April 10, 2013, http://report.nih.gov/categorical_spending.aspx. 
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NIH is the only one of these four agencies to invest in TB basic science, a field that it 
dominates. In 2011 and 2012, NIH provided 62.7 percent of global funding for basic 
science in TB ($81.3 million in 2012, of which $61.3 million came from NIAID). Basic 
science is the largest component of NHLBI’s involvement in TB ($9 million in 2012).12 

NIAID is the major U.S. agency to support early stage development (pre-clinical and 
early clinical) of drug candidates, including drug and vaccine discovery and large-
scale clinical trials for individual drugs and some regiments. NIAID does more than 
any other public or private funder to support new TB diagnostics, providing 34 
percent of global investment at $14.5 million.13 NIAID pays for 14 percent of the 
world’s TB vaccine research ($12.2 million), second only to the Gates Foundation.14 

Although operational research is an area of relative emphasis for CDC, USAID, and 
OGAC, those agencies’ totals still fall short of NIH. NIAID directed $14.5 million into TB 
operational and implementation research in 2012, and the rest of NIH combined to 
add another $13 million. All told, this accounted for 36 percent of the global total.15 

Centers for Disease Control and Prevention (CDC) ($18.5 
million in 201216) 

CDC is interested in R&D that translates directly into prevention and control. For this 
reason, CDC’s involvement in TB drugs ($9.2 million in 2012, 4 percent of the global 
total17) and diagnostics ($2.5 million18) is mostly with phase 2 and phase 3 trials and 
not early development or pre-clinical research.19 

CDC does not fund basic TB science and has not funded TB vaccine research since FY 
2007, the final year of a modest investment of approximately a quarter of a million 
dollars.20 

In FY 2012, CDC invested $4.6 million in operational research, which is 6 percent of 
the global total.21 This figure may be short of the true total, however, as CDC also 
distributes substantial funding in grants to state and local governments that 
undertake operational studies. 

USAID ($12.2 million in 201222) 

USAID R&D funding focuses on work likely to improve the performance and impact of 
country-level programs. This includes late-phase clinical trials of new drugs ($5.8 

12 Frick and Jiménez-Levi, 2013 Report on Tuberculosis Research Funding Trends, 16–17. 
13 Ibid., 18. 
14 Ibid., 20, 22. 
15 Ibid., 24. 
16 Ibid., 3. 
17 Ibid., 20. 
18 Ibid., 18. 
19 Conversation with Dr. Andrew Vernon of CDC, December 30, 2013. 
20 CDC Division of Tuberculosis Elimination, data shared December 30, 2013. 
21 Frick and Jiménez-Levi, 2013 Report on Tuberculosis Research Funding Trends, 24. 
22 Ibid., 3. 
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million, 3 percent of global total) and diagnostic tools ($2.9 million, 7 percent).23 USAID 
does not invest in basic science or discovery, but does invest in TB research capacity 
in other countries ($1.8 million).24 

USAID also invested $1.8 million in TB operational research in FY 2012, a substantial 
reduction from the $9 million it invested in FY 2011.25 

Office of the U.S. Global AIDS Coordinator (OGAC) ($6.6 
million) 

According to the Treatment Action Group, all of OGAC’s outlays in TB R&D are in 
operational and implementation research. The $6.6 million it invested in 2012 was 8 
percent of global operational research for TB programs.26 

U.S. Interests 

These investments flow from the recognition that U.S. leadership in global TB R&D 
spending supports national interests. 

R&D advances U.S. core values through direct benefits to vulnerable individuals: as 
scientists develop faster, more accurate, and more effective tools to prevent, diagnose, 
and treat TB infection, they reduce TB disease burdens in affected populations. 

It also generates transnational public health benefits. As with other infectious 
diseases, TB does not respect borders, and slowing its spread abroad ensures fewer 
importations to U.S. soil. 

R&D investments also bring economic and institutional payoffs over time—creating 
U.S. jobs, new U.S. business opportunities, and stronger U.S. academic research 
institutions. 

Finally, there is a geostrategic value to expanded U.S. R&D partnerships with 
emerging powers and with key African states. It is through such partnerships—in 
societies where the highest burden of TB is found—that many if not most of the next 
generation of TB tools will be developed. Further, these R&D partnerships build 
stability and longevity: local capacity, local program ownership, and opportunities for 
technical exchange and collaboration that can, over the long run, reduce TB-related 
expenditures both at home and abroad. 

Weak Prioritization 

How the United States manages its R&D agenda, however, does not align with its 
significance to U.S. national interests. There is no unified vision for R&D that sets 
clear, authoritative priorities and ensures timely deliberations, reporting, and 

23 Conversation with Dr. Ya Diul Makudi, December 12, 2013; and Frick and Jiménez-Levi, 2013 Report on 
Tuberculosis Research Funding Trends, 18, 20. 
24 Conversation with Dr. Ya Diul Makudi, December 12, 2013. 
25 Frick and Jiménez-Levi, 2013 Report on Tuberculosis Research Funding Trends, 24, 25. 
26 Ibid., 3. 
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analysis. The Federal TB Task Force has been relatively weak and would benefit from 
a higher level of activity, stronger accountability and transparency, and more 
systematic outreach to constituencies outside the U.S. government. In the absence of a 
broader update of U.S. TB strategy, the United States is not adequately positioned to 
address the threats that could undo much of the significant, recent progress—threats 
that include U.S. budget constraints; the spread of multidrug-resistant TB; and the 
mortality challenges posed by HIV/TB coinfection. 

What Is in the Tuberculosis R&D Pipeline? 

R&D activities in TB control are fourfold: (1) fundamental discovery research; (2) 
product development—the translation of new discoveries into useful disease control 
products; (3) clinical studies (trials) of these newly developed products; and (4) 
implementation research to help adapt field-based TB control programs to deliver 
new products. 

Fundamental Discovery Research 

A better understanding of the basic biology of TB, while not directly tied to patient 
care, remains essential to modernize disease prevention and treatment. Far more 
detailed and reliable mapping of the biologic and epidemiologic similarities and 
differences of TB in various high-burden countries is required to tailor TB control 
interventions to specific settings and to patients with coexisting diseases such as 
HIV/AIDS and diabetes. Understanding the human immune response to the bacteria 
may reveal new ways that drugs or vaccines could cure or prevent TB. 

Encouragingly, systematic studies of the biological effects of infection with the 
bacteria that causes TB are beginning to shed light on the complexity of the human 
immune response and the dynamic nature of the disease process. New studies are 
identifying molecules that can be used to diagnose TB or provide the basis of new TB 
vaccine research strategies, as well as critical biological processes against which new 
drug candidates are being directed. Similarly, studies are delivering new information 
about the genetic nature of TB drug resistance, which is being used to develop rapid 
diagnostic tests. 

There is need for a better understanding of why TB remains dormant or “latent” in 
most people (more than two billion people globally have a latent TB infection) and 
what happens in the host or in the bacteria to “reactivate” it, causing clinical or 
symptomatic disease. These insights could provide important clues for developing 
drugs and/or vaccines that prevent the latent-to-active TB infections that account for 
an increasing proportion of cases in the United States and globally. 

Product Development Research 

Product development, the process of translating basic science into improved tools for 
diagnosis, treatment, and prevention of TB, has undergone a dramatic and promising 
shift in the last five years. Funding to translate new discoveries into TB control 
products—from NIH, USAID, CDC, the Bill & Melinda Gates Foundation, industry, and 
others—has increased, “priming the pump.” An extensive pipeline exists of potential 
new diagnostic tests, drugs, and vaccines. 
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Yet, challenges persist. Compared to the more lucrative markets for other antibiotics 
and for drugs to treat HIV/AIDS and cancer, the market for TB-related products is still 
relatively weak. This weakness in turn dampens the financial incentives to invest in 
future TB products. Shaping a more stable and more commercially attractive TB 
product market will need greater attention. In the interim, if progress is to continue, 
government will need to cover the majority of development costs. 

New TB Drugs. The year 2012 saw a significant breakthrough as the U.S. Food and 
Drug Administration (FDA) approved bedaquiline as a drug for treating multidrug-
resistant TB (MDR-TB), the first new class of TB drug in more than 40 years. Other 
drugs are in late-stage development, including several that are already licensed for 
other infectious diseases and have been repurposed for TB. There are four drugs in 
phase 3 field trials, including drugs that may shorten existing treatment regimens 
from six to four months, drugs for treating MDR-TB, and drugs for treating latent 
(inactive) TB infection to prevent disease activation. Another 15 potential drugs are in 
earlier stages of development. Combinations of these drugs have the potential for use 
in new regimens to dramatically shorten and simplify the treatment of both drug-
sensitive and drug-resistant TB. 

Given the traditional failure rates in drug development, however, the number of drug 
candidates in this pipeline is still too few to ensure a sufficient number of superior 
and faster acting drugs to cure patients with drug-sensitive and drug-resistant TB. If 
the United States really wants to achieve breakthrough gains, it should intensify 
efforts to increase the number of promising drug treatment candidates. 

Diagnostic Tests. Recent years have seen transformative progress in the development 
of TB diagnostic tests. The new GeneXpert molecular diagnostic test, developed in the 
United States through NIAID, the Department of Defense, and other agencies, can 
identify TB-infected people and common drug-resistant TB strains rapidly and get 
patients onto appropriate treatment within hours, a dramatic reduction from the 
weeks often required with current technology. This more efficient technology not only 
improves patient care but also interrupts transmission, thereby holding the promise 
of changing the course of the TB epidemic itself. GeneXpert is presently being put into 
use in many of the high-burden developing countries. Several published studies have 
confirmed that the test can be highly accurate across different populations and 
settings, compared with alternatives, that it can be used effectively with modest 
training, and that it does not require transporting specimens to a sophisticated 
laboratory.27 Achieving wide-scale affordable access to GeneXpert remains a serious 
challenge. Efforts from the U.S. government, Gates Foundation, and UNITAID have led 
to a reduction in “per patient” cost of the test to less than $10 in target countries. 
There is hope that further cost reductions can be achieved. 

Progress toward an Effective Tuberculosis Vaccine. The only TB vaccine available today 
is the Bacillus Calmette-Guérin (BCG) vaccine, which was developed more than 90 

27 Karen R. Steingart et al., “Xpert® MTB/RIF assay for pulmonary tuberculosis and rifampicin resistance 
in adults,” Cochrane Library (January 2013), http://onlinelibrary.wiley.com/doi/10.1002/ 
14651858.CD009593.pub2/pdf. While the GeneXpert test is not uniformly accurate in all patients and 
types of TB, this review of 18 studies of Xpert concludes: “Xpert used as an initial diagnostic test for TB 
detection and rifampicin resistance detection in patients suspected of having TB, MDR-TB, or HIV-
associated TB is sensitive and specific. Xpert may also be valuable as an add-on test following microscopy 
for patients who have previously been found to be smear-negative.” 
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years ago, and which is not reliably effective for preventing pulmonary TB. The first 
human study of an engineered TB vaccine conducted in the last 80 years (MVA85A) 
released its results in early 2013. While the vaccine’s failure to show significant 
protection was disappointing, this finding only reaffirmed the need to redouble 
fundamental research efforts to develop a safe and effective TB vaccine. Far more 
positively, there was also recognition that this vaccine trial was a milestone: It 
demonstrated clearly the technical feasibility of conducting human TB vaccine studies 
that meet contemporary global ethical and scientific requirements. 

For the first time, it has become possible to believe that R&D investment could lead to 
breakthroughs in TB vaccine science. Today, an increasingly strong global R&D 
portfolio includes more than 25 early-stage vaccine discovery leads and preclinical 
vaccine candidates. Clinical trials of more than a dozen candidate vaccines are now 
underway. In the past decade, over $600 million has been invested in clinical trials. 
Advanced TB vaccine programs exist within several major multinational 
pharmaceutical and biotechnology companies, Indian and Chinese public- and 
private-sector organizations, and myriad academic and public institutions. In 
addition, promising results have emerged from TB biomarker research that could lead 
to a TB vaccine. The capacity for the development and production of eventual TB 
vaccines is growing in key high-burden countries, most significantly in China, Brazil, 
and India. 

Implementation Research: How to Best Deliver Interventions 

Along with the development and successful testing of new TB drugs, vaccines, and 
diagnostic tests comes the challenge of using them effectively. When DOTS was 
introduced in 1995 as the gold standard of TB drug-delivery programs, it was believed 
the world’s countries were in position to treat TB effectively and simply needed the 
political will to implement DOTS on a broad scale. That view has now changed. While 
DOTS has saved an estimated 20 million lives, TB disease continues to spread. DOTS 
alone is not a sufficient tool to cope with the rapid evolution of TB bacteria, including 
the increasing frequency of drug resistance and TB/HIV coinfection, as well as the 
service delivery challenges that arise in complex health systems. 

Developing targeted programmatic approaches for effective use of new TB control 
products is and will remain critical to address the countless variations in local TB 
disease epidemiology and in health care delivery systems. 

Implementation science28 aims to develop strategies to ensure and improve access to 
existing or new health interventions for the people who need them.29 Although often 
overlooked, such operational research helps countries successfully adapt their TB 
programs to local realities. The World Health Organization (WHO) is a critical partner 
in this area, reviewing evidence on newly developed TB control tools and issuing 
policy guidance to help high-burden countries put them into use. These efforts rely on 
robust implementation research; without it, there is a risk of undercutting the benefits 
of basic research and TB product development investments made by the United States 

28 Also known as delivery research. 
29 Jan H. F. Remme et al., “Defining Research to Improve Health Systems,” PLoS Med 7, issue 11 
(November 2010), http://www.plosmedicine.org/article/fetchObject.action?uri=info%3Adoi%2F10.1371% 
2Fjournal.pmed.1001000&representation=PDF. 
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and others. New diagnostic tests and new TB drugs could go unused by those who 
need them most. 

Implementation research also can identify innovative approaches to diagnosis and 
treatment of TB in complex health systems, especially where patients tend to access a 
mix of private and public sector facilities, as is the case in most high-burden countries. 
For example, in India, home to the world’s largest number of TB patients, virtually all 
patients first seek care in the private sector. The design of appropriate incentives for 
private care providers to ensure that TB patients receive high-quality diagnosis and 
treatment in these mixed settings is a key goal of implementation research. 
Implementation research in India has prompted a mix of new government policies, 
such as preventing the marketing of unreliable serological TB tests; as well as market-
shaping incentives including government payments to private-sector providers to 
encourage appropriate TB care and case reporting. 

Recommendations 

The TB research and development pipeline now holds dozens of potential new 
products, putting lifesaving scientific advances within reach. Over the next 5 to 10 
years, if investments are maintained, R&D may result in simple, inexpensive, self-
administered diagnostic tests and new drug regimens to effectively address drug-
resistant TB. Concurrently, in the United States, incremental improvements in the 
diagnosis and treatment of latent infection can continue to reduce TB rates 
domestically. And lastly, sustained R&D may eventually lead to a new TB vaccine that 
could eliminate or greatly reduce the spread of TB. 

U.S. investment in TB research and development has been critical to this recent 
progress. Nonetheless, an enduring problem within the U.S. approach needs to be 
tackled, namely, weak prioritization and coordination. The United States also needs to 
think and act more strategically long-term, by expanding partnerships with emerging 
economies. 

The CSIS TB Working Group recommends that the U.S. executive branch and Congress 
embrace two concrete steps to strengthen U.S. TB R&D. 

1. First, the United States should generate a unified, updated TB R&D 
strategy that spans the entire R&D spectrum. 

The current Lantos-Hyde U.S. Government Tuberculosis Strategy was developed in 
2010 in response to passage of the Lantos-Hyde Reauthorization Act, which authorized 
an additional five years of TB, HIV, and malaria funding. In 2014–2015, a renewed 
interagency effort, chaired by a senior White House official, should build on and 
reach beyond the Lantos-Hyde strategy and strengthen the coordination efforts of 
overall research efforts. 

The chief goal should be to create in 2014–2015 an updated, unified R&D framework, 
based on: 

 an analysis of the current TB R&D agenda and spending government-wide; 
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 an elaboration of future priorities and steps to rationalize funding 
commitments to align better with those priorities; and 

 steps to achieve greater efficiency and flexibility in the use of U.S. funds to 
ensure that the complex TB R&D activities distributed among multiple agencies 
are truly integrated, complementary, and mutually supportive. The building 
blocks already exist, in the NIAID and other agencies’ strategic plans.30  

This unified R&D framework should encompass basic discovery research, product 
development, clinical trials, behavioral research, and implementation science. It 
should include addressing rising drug resistance and the challenges of TB/HIV 
coinfection. Such a comprehensive framework can put the United States in a leading 
position as the World Health Organization pursues a Post-2015 TB Elimination 
Strategy that calls for a rejuvenated global effort in research and innovation. 

In preparing the updated R&D framework, the administration should build on the 
NIAID’s extensive interactions and collaborations with outside constituencies, based 
on its support to more than two-thirds of TB drug candidates in clinical development. 
The administration should aim to expand its systematic outreach to private industry, 
universities, foundations, partner governments, and international organizations. It 
also should adopt regular formal reporting requirements. 

2. Second, the United States should launch a special new TB research 
partnership initiative. 

This special initiative’s chief goal should be to create and/or strengthen select TB 
research centers of excellence in emerging economies through catalytic funding and 
expanded technical exchanges. The initiative should be defined from the outset as a 
vital foreign policy “soft power” tool, drawing from multiple U.S. revenue streams and 
driven by U.S. health diplomacy, which will build the research platforms upon which 
many future scientific gains will emerge. 

These partnerships need a long-term timeframe: no less than 10 years. Creating 
significant new research capacities within these platforms can help accelerate the 
development of new tools to address pressing challenges in global TB control. 
Country-led operational and programmatic research can also help ensure the local 
relevance of innovative TB control approaches, facilitate local ownership, and speed 
adoption and scale-up of innovations. The selection of sites for centers of excellence 
should reflect U.S. foreign policy priorities—building enduring alliances with key 
emerging powers—and be based on the partner institution’s clear prioritization of TB; 
its commitment to sustain the partnership with the United States from its side—
politically, financially, administratively—and its high quality, strong capacity, and 
future promise. 

30 See NIAID Tuberculosis Working Group, “NIAID Research Agenda: Multidrug-Resistant and Extensively 
Drug-Resistant Tuberculosis,” June 6, 2007, http://www.niaid.nih.gov/topics/tuberculosis/research/ 
documents/mdrxdrresearchagenda.pdf; and Philip LoBue, Christine Sizemore, and Kenneth G. Castro, 
“Plan to Combat Extensively Drug-Resistant Tuberculosis Recommendations of the Federal Tuberculosis 
Task Force,” Morbidity and Mortality Weekly Report, February 13, 2009, 
http://www.cdc.gov/mmwr/preview/mmwrhtml/rr5803a1.htm. 
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* * * * * 

U.S. leadership truly matters, now and over the next decade and beyond, in driving 
the global R&D agenda successfully toward its big goals. Continued ample resources 
remain essential, and need to be sustained. But only if they are matched by a U.S. 
vision and high-level engagement that spells out true priorities and uses U.S. prestige, 
influence, and diplomatic savvy to enlarge international long-term partnerships and 
bring about major gains in scientific discovery, new products, and implementation 
science. 
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