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The World Can’t Wait

INTRODUCTION

merica’s investment in medical research has led to astounding scientific
advances that have improved the health and extended the lives of millions
of people worldwide. The past 60 years have seen the development of
vaccines for infectious diseases like polio, measles, and rubella—diseases
that were once common in the United States but that are no longer prevalent in
North America. And thanks to medical research, deaths from cardiovascular disease

and stroke have declined considerably in the last decade.!

Unfortunately, medical research and its associated advances have not been evenly spread
across all disease categories. For many infectious diseases that disproportionately affect
people in developing countries, the pace of medical advance has been slow. Although
diseases like malaria, tuberculosis (TB), dengue, and Chagas disease take a heavy toll

in low-income countries—and even occur in the United States’—there have been few
advances in treatments, diagnostics, and vaccines for these diseases over the last few
decades.® What is more, the research funding that these diseases have received from
governments and the pharmaceutical industry has historically been so meager that these
diseases are among a group that has been classified as “neglected infectious diseases”
by leading global health research agencies.*

Many factors have led to this lack of investment. Drug companies have focused their
research and development efforts on the diseases that are most prevalent in affluent
countries, where the potential profits are much higher.® In addition, because neglected
infectious diseases do not affect large numbers of people in wealthier nations that have
substantial government-sponsored research and development (R&D) capacity, there are
no powerful constituency groups demanding government action.

Since 2000, however, heightened public attention and an influx of funding from philanthropies
have prompted some increases in government funding of research on neglected infectious
diseases, as well as greater industry activity on them.® Unfortunately, these funding increases
have not been sufficient, and they may now be at risk: The global economic crisis may
lead drug companies to retrench. And recent reductions in U.S. government funding for
medical research threaten progress in all research areas, but particularly in areas that
have been historically underfunded, such as neglected infectious disease research.’

Any loss in the momentum that has been slowly building would be tragic, because
experience has shown that, when there is investment in research on global diseases,
astounding progress can be made. For example, as mentioned above, our investment in
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research has led to the development of effective vaccines against polio and measles, and

now neither disease is endemic in the Americas. Today, worldwide polio eradication is a
real possibility. And cases of measles have been reduced significantly: Global vaccination

efforts have resulted in a 68 percent decrease in cases since 2000. Global health experts

have set a goal of a 90 percent reduction in measles by 2010.% Investments in research

made this progress against these diseases possible.

The U.S. government is one of the world’s
largest sponsors of medical research. This study
evaluates the U.S. government’s commitment to
research on neglected infectious diseases that
have a global impact. In this report, Families USA
examines how much money the U.S. govern-
ment invests in research on neglected infectious
diseases, focusing on funding for the four major
U.S. agencies that are engaged in this research:
the Centers for Disease Control and Prevention
(CDC), the Department of Defense (DOD), the
National Institutes of Health (NIH), and the U.S.
Agency for International Development (USAID).
(See “U.S. Agencies’ Roles in Conducting Global
Infectious Disease Research” for a quick
summary of the work that these agencies do,
and see Appendix Il on page 41 for a more
detailed description of their work pertaining to
global health.) We analyzed funding levels for
the following eight diseases:

leishmaniasis,
malaria, and

tuberculosis (TB).

U.S. Agencies’ Roles in Conducting
Global Infectious Disease Research

NIH
Leads U.S. government efforts in conducting
and supporting biomedical research.

CDC

Conducts disease tracking, rapid response,
prevention, and control, as well as research
that serves these goals.

USAID

Assesses local health conditions, develops
and adapts appropriate health products and
interventions (including supporting their field
testing and introduction), and strengthens
local health systems.

DOD

Develops new medical tools to protect U.S.
personnel, including civilians stationed over-
seas, against naturally occurring infectious
diseases.

1. African sleeping sickness (African trypanosomiasis),
2. Buruli ulcer,

3. Chagas disease (American trypanosomiasis),

4. cholera,

5. dengue,

6.

7.

8.
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All of these diseases are classified by the World Health Organization (WHO) as neglected
infectious diseases because of their high prevalence in impoverished and marginalized

populations in the developing world and because of the limited funds that are allocated
to research on them.’ (See “A Snapshot of the Diseases That Are Included in This Report”
and Appendix Il on page 43 for more information on each of the diseases included in this

study.)

A Snapshot of the Diseases That Are Included in This Report

African sleeping

sickness

(African trypanosomiasis)

Buruli
ulcer

Chagas disease
(American
trypanosomiasis)

Cholera

What It Is

Where It

Occurs

Rate of
Occurrence®

Treatments/
Prognosis

A parasitic disease
spread by the tsetse fly
or blood transfusions.
Can be chronic or
acute. Eventually leads
to mental confusion and
neurological damage.

Endemic in regions of
sub-Saharan Africa
covering 36 countries,
with an estimated 60
million people at risk.

50,000 to 70,000

cases.

Fatal without treatment.
Treatments are highly
toxic. No vaccine.

A bacterial infection
caused by the same
bacteria family that
causes TB, transmission
not well understood.
Causes skin and soft
tissue destruction, large
ulcers.

Tropical areas, includ-
ing Central and South
America, Australia, parts
of Africa, southeast Asia,
and New Guinea.

No accurate estimate,
but incidence is rising.
Third most common
mycobacterium infection
after TB and leprosy.

Treatments are highly
toxic. In later stages,
surgery or amputation
may be necessary. No
vaccine.

Parasitic disease transmit-
ted by the assassin bug
or blood transfusions.
Initially, few symptoms;
later stage causes heart
and digestive tract
damage.

Mexico, Central and
South America, rare
cases in the U.S. U.S.
blood supply is now
screened.

Estimated 9 million
infected.

Medications to treat
infections that are not
detected early have

as low as a 60% cure
rate and are not medi-
cally svitable for many
of those infected. When
these medications do not
work, surgery—including
heart transplant—-may be
required. No vaccine.

Acute intestinal infection
caused by ingesting
food or water con-
taminated with Vibrio
cholerae bacterium.
Severe cases rapidly
lead to shock.

Occurs worldwide,
particularly where
sanitation is poor or
following disasters that
affect water systems.

236,000 new cases in
2006.

Hydration therapy. Fatal
if not treated rapidly.
Existing vaccine has
limited efficacy.

2 For short-term infections, occurrence is measured in incidence rates, or the number of new cases per year. For long-term diseases,
occurrence is measured in prevalence, or the total number of people with the disease measured at a point in time.

Sources: See Appendix Il on page 43, which has more detailed information on the diseases, including information on sources.

Families USA m December 2008




The World Can’t Wait

What It Is

Where It
Occurs

Rate of
Occurrence®

Treatments/
Prognosis

A Snapshot of the Diseases That Are Included in This Report (continued)

Dengue

Parasitic infection
spread by mosquitoes.
Causes high fever, severe
muscle pain. Dengue
hemorrhagic fever is a
fatal complication.

Tropical and sub-
tropical areas world-
wide, mostly in cities.
Southern U.S. at risk for
dengue emergence.

50 million new cases/
year. Twofifths of the
world’s population at
risk of infection.

No treatment. Milder
cases usually resolve
over several weeks;
serious cases can be
fatal. No vaccine.

Leishmanaisis

Parasitic disease spread
by sandflies. Two forms:
1) cutaneous, causes
skin lesions; 2) visceral,
damages internal
organs.

88 countries world-
wide. Cases have been
reported in Texas.

12 million currently
infected.

Antibiotics or surgery
for cutaneous form.
Treatments for visceral
form are highly toxic.
Cutaneous forms are
severely disfiguring;
visceral form can lethal.

Malaria

Parasitic disease trans-
mitted by mosquitoes.
Causes fever, chills,
vomiting.

Endemic in Mexico,
Central and South
America, Africa, south
and southeast Asia.

247 million new cases/
year. 40 percent of the
world’s population af risk
of infection.

Treatment exists, but drug
resistance is a problem.
Can be fatal, especially
in children. No vaccine.

Tuberculosis (TB)

Bacterial infection (myco-
bacterium) spread through
the air when infected
people cough, sneeze, or
breathe. Usually pulmo-
nary, can affect other
systems.

Occurs worldwide. Is
particularly prevalent in
sub-Saharan Africa and
southeast Asia.

14,052,000 new cases
of active TB in 2005.
More than 13,000 cases
reported in the U.S. in
2007. One-third of the
world’s population is
infected, but most do not
develop active TB.

Treatment exists but is
difficult and long-term.
Drug resistance is a growing
problem. Diagnostics need
improvement. Existing
vaccine is not very effective.

2 For short-term infections, occurrence is measured in incidence rates, or the number of new cases per year. For long-term diseases,
occurrence is measured in prevalence, or the total number of people with the disease measured at a point in time.

Sources: See Appendix Il on page 43, which has more detailed information on the diseases, including information on sources.

Although AIDS is one of the most devastating global infectious diseases, because of the

level of worldwide funding for HIV/AIDS research, it is no longer classified as a “neglected

infectious disease.” Consequently, U.S. spending on HIV/AIDS research is not part of our

study on U.S. funding for neglected infectious disease research. It is important to note,

however, that in spite of current spending levels, much remains to be done in HIV/AIDS

research, and it is essential that we maintain our current efforts. It is essential because of

the global magnitude of the epidemic and because of the way that the epidemic affects
our ability to fight other diseases, such as TB. See “HIV/AIDS, Neglected Diseases, and the
Research Imperative” for a more detailed discussion of HIV/AIDS research and its link to

making progress against neglected infectious diseases.
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HIV/AIDS, Neglected Diseases, and the Research Imperative

In 2007, there were approximately 2.7 million people who
were newly infected with HIV and 33 million people who
were already living with HIV/AIDS.® Of all communicable
diseases, only lower respiratory infections cause more
deaths globally, and that category includes multiple wide-
spread diseases, such as pneumonia and influenza.

HIV/AIDS has taken—and continues to take—a colossal toll on
humanity. This is particularly true in developing countries.
In 2007, more than two-thirds of all people infected with
HIV lived in sub-Saharan Africa, a region that accounted
for more than three-quarters of AIDS-related deaths that
year.c The impact of HIV/AIDS is so staggering that, in the
minds of many, HIV/AIDS has become synonymous with
the term “global health.”

We did not include HIV/AIDS in our study of U.S. spending
on neglected infectious disease research, however, because
it is technically not a neglected infectious disease in terms
of research spending. In 2007, NIH, which is just one of
the agencies profiled in this report, spent $2.9 billion on
HIV/AIDS research.

It is important to note that, while overall spending on HIV/
AIDS research is considerable, much work remains to be done.
Furthermore, the prevalence of HIV/AIDS in developing coun-
tries has an enormous impact on the progression and treatment
of all of the diseases that we included in this study.

Making progress against neglected infectious diseases is
intertwined with making progress against HIV/AIDS because

the AIDS epidemic is so sweeping in its scope and because
the immune system suppression that is caused by HIV/AIDS
increases susceptibility to, and progression of, other infec-
tious diseases.c Developing effective medical tools to fight
neglected infectious diseases will require a better under-
standing of how HIV/AIDS interacts with these diseases and
becomes more deadly.” By the same token, developing medical
advances to fight HIV/AIDS will support efforts to combat
neglected infectious diseases more broadly.

Although the U.S. government has made substantial progress
against HIV/AIDS, much more needs to be done. We do not
yet have a cure, resistance to existing medications is increas-
ing rapidly, and there is no vaccine. We need research on
HIV/AIDS that is tailored to the conditions that are found
particularly in developing countries, including high rates of
co-infection with neglected infectious diseases.?

Given the funding that is allocated to HIV/AIDS research,
some might say that the way to solve the problem of low
funding levels for neglected infectious disease research
would be to take some of the research money that is devoted
to HIV/AIDS and redirect it to those other diseases. That
would be akin to the adage “robbing Peter to pay Paul”: It
would be extraordinarily short-sighted, and it would diminish
our efforts to address neglected infectious diseases overall.
If we are to make real progress in improving health globally, it
is imperative that we maintain our level of HIV/AIDS research
funding.

2 United Nations AIDS Programme, UNAIDS 2008 Report Executive Summary (Geneva: UNAIDS, July 2008), available online at http:/
data.unaids.org/pub/GlobalReport/2008/JC1511_GR0O8_ExecutiveSummary_en/pdf.

> World Health Organization, Revised Global Burden of Disease, 2002 Estimates, World Mortality Estimates (Geneva: World Health
Organization, 2002), available online at http:/www.who.int/healthinfo/statistics/gbdwhoregionmortality2002.xIs.

¢United Nations AIDS Programme, Key Facts by Region: 2007 AIDS Epidemic Update (Geneva: UNAIDS, November 2007), available
online at http://data.unaids.org/pub/EPISlides/2007/071118_epi_regional%20factsheet_en.pdf.

4 National Institutes of Health, Estimates of Funding for Various Diseases, Conditions, Research Areas (Bethesda, MD: NIH, February
2008), available online at http:/www.nih.gov/news/fundingresearchareas.htm. NIH funding of HIV/AIDS research, as is the case
with all NIH reported disease-specific funding, includes full funding for studies that address co-infection research.

¢ D. Boraschi, M. Abebe Alemayehu, A. Aseffa, E Chiodi, J. Chisi, et al., “Immunity against HIV/AIDS, Malaria, and Tuberculosis
during Co-Infections with Neglected Infectious Diseases: Recommendations for the European Union Research Priorities,” PLoS

Neglected Tropical Disease 2, no. 6: e255.

Fred Hutchinson Cancer Research Center, “Malaria May Fuel Spread of HIV in Sub-Saharan Africa,” Science Daily (December 7,
2006), available online at http:/www.sciencedaily.com/releases/2006/12/061207161148.htm.

&Medecins Sans Frontiers, IGWG Booklet: Is AIDS a Neglected Disease? (Geneva: Medecins Sans Frontiers), available online at http://
www.accessmed-msf.org/main/medical-innovation/igwg-page/igwg-booklet-is-aids-a-neglected-disease/, accessed on September 12,
2008.
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STUDY OBJECTIVE

The objective of our study was to measure U.S. government research and development (R&D)
funding for the eight diseases listed on page 2, focusing on spending by the four leading
agencies that are engaged in this research. Families USA estimated the total, unduplicated
fiscal year (FY) 2007 U.S. government research funding that was allocated to the target diseases
and then classified that funding by type of research activity. (Appendix IV on page 47 provides
information on the research process and the categories we used to classify research activities
for each disease in this study.)

An accounting of the amount of unduplicated funding is a good measure of the U.S. government’s
commitment to research across the spectrum of neglected infectious diseases. Funding
duplication becomes an issue when tracking research spending on diseases that frequently
occur together or that are caused by organisms that have similar biology, as is the case with
many of the diseases in this study. For example, African sleeping sickness and Chagas disease
are both caused by trypanosomes, so research on trypanosomes may lead to scientific advances
for both African sleeping sickness and Chagas disease. Likewise, many of the diseases in this
study frequently occur in conjunction with diseases that are not part of this study. For example,
HIV/AIDS increases susceptibility to TB.

Researching co-infections is critical to advancing both science and medical practice, as diseases
often occur together in the real world. However, when reporting disease-specific spending,
agencies often do not separately account for spending that addresses multiple diseases.'® For
example, funding for a research project that addresses TB and HIV/AIDS might be reported, in
full, for both diseases. Similarly, research on trypanosomes may be reported, in full, for both
Chagas disease and African sleeping sickness. This is appropriate when measuring research
spending that advances the fundamental science that underlies each of the individual diseases.
However, counting full project funding more than once overstates the total research dollars
that are spent across diseases.

Because this report looks at funding for multiple diseases and makes adjustments to account for
duplications in funding across diseases, our disease-specific numbers are different from those
reported in studies that look at a single disease or that do not make similar adjustments.!
Those studies would appropriately count all funding for projects that advance the science
related to that disease, including co-infection studies. For similar reasons, our numbers are
also different from those reported by NIH on its Web site, where the agency notes: “(flunding
included in one area may also be included in other areas.”’? In this study, when research projects
addressed multiple diseases, we asked the agencies to split the project funds among the diseases,
as appropriate, because our goal was to measure the amounts spent on each disease included
in this study while attempting to ensure that there was no redundancy in counting. Both approaches
are acceptable ways to evaluate spending—the differences in methodology are appropriate
for achieving different objectives.
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METHODOLOGY

Using an online survey, Families USA asked each of the four agencies to report FY 2007 spending
on each of the eight diseases listed on page 2 and to classify that spending by type of research
activity. To ensure that the data represented only government-funded research for FY 2007
and did not include duplicated funds, the agencies were asked to:

» Report only funds that their agency had received through federal appropriations.
Agencies were asked to exclude any non-federal funding and also to exclude projects
that were funded through transfers from other agencies.

m Report FY 2007 actual spending not only by disease, but also by research activity (e.g.,
basic research, clinical trials, epidemiology research, etc.) and, when applicable, by
type of product (diagnostic, treatment, vaccine, etc.). We provided disease-specific
definitions that outlined all of the relevant research activity categories. (Appendix IV
on page 47 contains more detailed information on the definitions that we provided to
the agencies. The full definitions for each disease are available on Families USA’'s Web
site at www.familiesusa.org/resources/publications/reports/world-cant-wait.html.)

= Ensure that dollars for grants that covered multiple diseases were reported only once.
We asked respondents to report studies that covered multiple diseases under a separate
heading for “co-infections.” Respondents were asked to allocate funding for those
studies across the target diseases as they deemed appropriate and to exclude funding
that was allocated to diseases that were not part of this study.

® Provide funding at the award level (e.g., grants, contracts, projects, etc.).

Families USA obtained data from CDC, DOD, and USAID for all of the diseases in our study that
they research. DOD provided award-level data, but CDC and USAID did not. For research
involving multiple diseases, we asked CDC, DOD, and USAID to prorate funding by disease in
a way that most closely matched the research activities undertaken. There were some multi-
disease awards that these three agencies did not prorate, and, in those cases, we divided the
dollars evenly among the diseases studied.

Our process for obtaining NIH data was somewhat different, as explained below.

Process for Gathering NIH Data

NIH did not provide data on the eight diseases in this study, except for select NIH intramural
projects. However, NIH officials, including staff from the NIH Office of Budget, suggested a
process for using official databases to compile the agency’s spending data. Families USA, in
consultation with NIH personnel, developed database search terms specific to each disease to
identify federal funding awards (e.g., grants, contracts, intramural projects, etc.) to include in
this analysis."
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Our database search yielded 1,200 NIH-funded projects across the eight diseases in this study.
Working with an outside consultant, and using the same definitions for research activity categories
that we had provided to the other agencies, we reviewed the abstracts for each of those awards
(i.e., project summaries that researchers are required to submit to NIH). We classified each award
by disease and research activity based on our review of the abstracts. Use of different search
terms and/or different research definitions will yield different results than those reported in this
study. (Appendix I on page 33 contains a complete Methodology, including definitions for our
research activity categories. Appendix V on page 51 contains detailed tables that break down
spending by disease, agency, research activity, and intervention type.)

Addressing Double-Counting of NIH Funding

For the 1,200 NIH projects, we used the project numbers assigned by NIH plus a review of
project abstracts to do the following:

= Identify those projects that appeared more than once under our disease-specific
searches, e.g., an epidemiology project that appeared under both Chagas disease and
African sleeping sickness. For those double-counted projects, we apportioned project
funding across the diseases and research activities covered by the study based on a
review of the project abstract.

= Identify those projects that also covered diseases that were outside the scope of our
study, e.g., a project that involved basic research for both TB and cancer or TB and
HIV/AIDS. Again, for such projects, we apportioned funding by disease and research
activity based on a review of the abstract and included only the funding portion
allocated to the disease we included (in these examples, TB).

For research that advances multiple diseases, it is impossible to allocate funds across each
of those diseases with absolute scientific accuracy. Experts might therefore make different
decisions from those we made regarding how to allocate funds to one category or another.
However, in a study that examines multiple diseases, reporting funding twice overestimates
our investment in research, as does inclusion of funding that is largely directed to diseases not
included in our study. The process outlined above is an effort to control for such overestimates.
The Findings section of the report includes a discussion of the magnitude of adjustments we
made to control for double-counting. Appendix I on page 33 discusses our Methodology in
greater detail.
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FINDINGS

We analyzed U.S. government FY 2007 research funding by CDC, DOD, NIH, and USAID on
African sleeping sickness, Buruli ulcer, Chagas disease, cholera, dengue, leishmaniasis,
malaria, and tuberculosis (TB). We evaluated agency-specific spending across diseases and by
research activity. Data were adjusted to ensure that funding for projects that involved multiple
diseases was counted only once. This section discusses the impact of that adjustment.

Total Spending across Agencies
®m Total spending across all study areas was approximately $366 million (see Table 1).
= NIH accounted for approximately 78 percent of total spending.

® Of the remaining agencies, DOD accounted for 12 percent of total spending, CDC for 6
percent, and USAID for approximately 4 percent.

m  Research funding exceeded $100 million for only two of the eight diseases (see Table 1).

m  Research on TB and malaria was funded at nearly the same level, with TB receiving
nearly $133 million and malaria receiving about $130 million.

= Research funding was less than $50 million for each of the remaining six diseases.

®= Malaria and TB each received about 36 percent of the total funding. Dengue received
12 percent. The remaining five diseases, African sleeping sickness, Buruli ulcer,
Chagas disease, cholera, and leishmaniasis, each received less than 10 percent of total
funding.
= All of the agencies were involved in research on multiple diseases, particularly diseases
with the greatest level of funding. However, for half of the diseases in this study, NIH
was the only agency engaging in research on that disease (see Table 1).

= All agencies funded research on malaria.

= NIH and CDC funded research on dengue, leishmaniasis, and TB. USAID funded research
on TB but not dengue and leishmaniasis. DOD funded research on dengue and
leishmaniasis but not TB.

= NIH was the only agency conducting research on African sleeping sickness, Buruli ulcer,
Chagas disease, and cholera.
Spending by Type of Research Activity
B Overall Spending by Research Category

While there was some activity in all research categories, earlier stage research received
the largest portion of funding by far (see Table 2).
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= “Basic Research” was the activity that received the most funding (about 35 percent),
with “Product Discovery and Preclinical Product Development” receiving the next largest
percentage (approximately 33 percent).

= No other research area received more than 10 percent of funding.

= “Clinical Product Development and Related Clinical Research” received just over 8
percent of funding.

= The remaining areas, “Implementation/Operational Research,” “Epidemiology
Research,” and “Education, Training, and Capacity Building” each received between
4 and 6 percent of funding.

= 7.5 percent of total funding could not be classified. All of that funding was from
NIH and could not be placed into a research category because there was insufficient
information available to permit classification (for example, if an abstract was missing
and the project title was not descriptive enough to permit classification). This
represented about 5.8 percent of all of the NIH projects that we reviewed.

Table 1.

Fiscal Year 2007 U.S. Government Research Spending on Eight Neglected Infectious
Diseases® (dollars in thousands)

Total by Disease®
$0

D

African sleeping sickness $0 $5,742 $0 $5,742 1.6%
Buruli ulcer $0 $0 $656 $0 $656 0.2%
Chagas disease $0 $0 $11,131 $0 $11,131 3.0%
Cholera $0 $0 $15,679 $0 $15,679 4.3%
Dengue $2,800 $14,384 $2¢6,788 $0 $43,972 12.0%
Leishmaniasis $2,800 $6,245 $16,750 $0 $25,795 7.0%
Malaria $6,500 $23,123 $90,637 $10,000 $130,260  35.6%
Tuberculosis (TB) $9,949 $0 $117,334 $5,373 $132,656 36.3%
Total by Agency *

Dollars $22,049 $43,752 $284,717 $15,373 $365,891

Percent 6.0% 12.0% 77.8% 4.2% 100.0%

* Totals may not add due to rounding.

3 Data in this table are from the four federal agencies that are responsible for the vast majority of all U.S. government funding
for global infectious disease research. Data for the Food and Drug Administration and the Department of Veterans Affairs are not
included.

Sources: Data for CDC, DOD, and USAID were reported by the agencies. NIH data were compiled using NIH sources and a process
recommended by the agency.

Spending estimates were adjusted to control for projects that address co-infections and that were counted under multiple diseases.
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Table 2.

Fiscal Year 2007 U.S. Government Research Spending on Neglected Infectious Disease
Research, by Research Category and Agency® (dollars in thousands)

RasecxeiCtegamy| Dolors| Porcan | Dollors | Pocane | Dollers | Porcan | Dolars [parcrt || ballers |

Basic Research $4,345 19.7% $2,637 6.0% $122,289  43.0% $0 0.0% $129,271  35.3%

Product Discovery $0 0.0% $29,096  66.5% $88,326 31.0% $4,503 29.3% $121,925 33.3%
And Preclinical Product
Development

Clinical Product $694  3.1% $10,410 23.8% $10,200 3.6% $8,388 54.6% $29,692 8.1%
Development and
Related Clinical

Research

Implementation/ $13,439 61.0% $0 0.0% $1,616 0.6% $1,003  6.5% $16,058 4.4%
Operational

Research

Epidemiology $2,210 10.0% $0 0.0% $18,751 6.6% $570 3.7% $21,531 5.9%
Research

Education, Training, $1,361 6.2% $1,609 3.7% $16,202 5.7% $909 5.9% $20,081 5.5%
And Capacity

Building

Unclassified $0 0.0% $0 0.0% $27,333 9.6% $0  0.0% $27,333 7.5%
Total * $22,049 100% $43,752 100% $284,717 100%  $15,373 100% $365,891 100%

* Totals may not add due to rounding.

2 Data in this table are from the four federal agencies that are responsible for the vast majority of all U.S. government funding for global
infectious disease research. Data for the Food and Drug Administration and the Department of Veterans Affairs are not included.
Sources: Data for CDC, DOD, and USAID were reported by the agencies. NIH data were compiled using NIH sources and a process
recommended by the agency.

Funding relates to research spending on eight diseases: African sleeping sickness, Buruli ulcer, Chagas disease, cholera, dengue,
leishmaniasis, malaria, and tuberculosis (TB).

Spending estimates were adjusted to control for projects that address co-infections and that were counted under multiple diseases.

®  Spending by Research Category within the Agencies

The allocation of each agency’s spending by research category to some extent reflected the
unique strengths of each agency.

= NIH was the only agency that provided funding for all research activities. “Basic Research” was
the most heavily funded and accounted for 43 percent of total NIH spending (see Table 2).

= DOD and USAID spent the majority of their research funds on “Product Discovery and
Preclinical Product Development” and “Clinical Product Development and Related Clinical
Research.”

= About 67 percent of DOD research spending was classified as “Product Discovery and
Preclinical Product Development,” and almost 24 percent was classified as “Clinical
Product Development and Related Clinical Research.”
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= About 29 percent of USAID research spending was classified as “Product Discovery
and Preclinical Product Development,” while nearly 55 percent was classified as
“Clinical Product Development and Related Clinical Research.”

»  Of the four agencies, CDC spent the largest percentage on “Implementation/
Operational Research,” which accounted for 61 percent of total CDC spending.

®  Spending by Research Category across the Agencies

Although NIH allocated the largest amount of money to research on the diseases included
in our study, looking at all the agencies, it did not account for the largest percentage of
spending in all categories (see Table 3).

Table 3.

Fiscal Year 2007 U.S. Government Spending on Neglected Infectious Disease
Research & Development across Agencies, by Research Category®

Basic Research 3.4% 2.0% 94.6% 0.0% 100.0%

Product Discovery and 0.0% 23.9% 72.4% 3.7% 100.0%
Preclinical Product
Development

Clinical Product 2.3% 35.1% 34.4% 28.3% 100.0%
Development and
Related Clinical Research

Implementation/ 83.7% 0.0% 10.1% 6.2% 100.0%
Operational Research

Epidemiology Research 10.3% 0.0% 87.1% 2.6% 100.0%
Education, Training, and 6.8% 8.0% 80.7% 4.5% 100.0%

Capacity Building

* Totals may not add due to rounding.

2 Data in this table are from the four federal agencies that are responsible for the vast majority
of all U.S. government funding for global infectious disease research. Data for the Food and Drug
Administration and the Department of Veterans Affairs are not included.

Sources: Data for CDC, DOD, and USAID were reported by the agencies. NIH data were compiled
using NIH sources and a process recommended by the agency.

Funding relates to research spending on eight diseases: African sleeping sickness, Buruli ulcer,
Chagas disease, cholera, dengue, leishmaniasis, malaria, and tuberculosis (TB).

Spending estimates were adjusted to control for projects that address co-infections and that were
counted under multiple diseases.
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Across research categories, NIH accounted for by far the largest percentage of
funding for four of the six categories: “Basic Research” (accounting for nearly 95
percent of the total spending in that category); “Product Discovery and Preclinical
Product Development” (about 72 percent); “Epidemiology Research” (about 87 percent);
and “Education, Training, and Capacity Building” (nearly 81 percent).

Funding for “Clinical Product Development and Related Clinical Research” was the
most evenly distributed across the agencies, with DOD, NIH, and USAID each funding
more than 25 percent of the research in that category.

“Implementation and Operational Research” was heavily concentrated at CDC, which
accounted for nearly 84 percent of research funding in that category.

=  Spending by Disease

Spending varied tremendously across diseases. The widest range of research activities was
performed on those diseases that had the greatest total funding (see Table 4).

Only four diseases had funded activity in all research categories: dengue, leishmaniasis,
malaria, and TB.

For the remaining four diseases, activity was heavily concentrated in early stage or
epidemiological research.

= For African sleeping sickness, Chagas disease, and cholera, at least 50 percent of
funding was classified as “Basic Research.”

= Almost 58 percent of the funding for Buruli ulcer was classified as “Epidemiology
Research.”

For all but two of the diseases studied, leishmaniasis and malaria, less than 10 percent
of spending was classified as “Clinical Product Development and Related Clinical
Research.”

“Implementation/Operational Research” and “Education, Training, and Capacity
Building” accounted for less than 10 percent of funding for all diseases.
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Table 4.

Fiscal Year 2007 U.S Government Research Spending on Eight Neglected Infectious
Diseases, by Research Category and Disease® (dollars in thousands)

African sleeping Chagas Cholera
Research sickness disease
Basic Research $3,581 62.4% 15.1% $5,563 50.0% $11,492 73.3%
$2,137 37.2% $178 27.2% $4,460 40.1% $831 5.3%
Clinical Product $0 0.0% $0 0.0% $0 0.0% $163 1.0%
Development and
Related Clinical
Research
$0 0.0% $0 0.0% $0 0.0% $0 0.0%
Epidemiology $0 0.0% $379  57.8% $331 3.0% $348 2.2%
Research
$24 0.4% $0 0.0% $127 1.1% $67 0.4%
Unclassified 0.0% $0 0.0% $650 5.8% $2,778 17.7%

“Totals may not add due to rounding.

2 Data in this table are from the four federal agencies that are responsible for the vast majority of all U.S. government
funding for global infectious disease research. Data for the Food and Drug Administration and the Department of Veterans
Affairs are not included.

Sources: Data for CDC, DOD, and USAID were reported by the agencies. NIH data were compiled using NIH sources and
a process recommended by the agency.

Spending estimates were adjusted to control for projects that address co-infections and that were counted under multiple
diseases.
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Table 4 (continued).

Fiscal Year 2007 U.S Government Research Spending on Eight Neglected Infectious Diseases, by
Research Category and Disease® (dollars in thousands)

Leishmaniasis Tuberculosis
Research (TB)

Basic Research $8,460  19.2% $6,299  24.4% $36,548  28.1% $57,229 43.1% $129,271 35.3%

$23,626  53.7% $6,229  24.1% $53,257  40.9% $31,207 23.5% $121,925  33.3%

Clinical Product $2,315 5.3% $4,601 17.8% $14,866 11.4% $7,747 5.8% $29,692 8.1%
Development and
Related Clinical

Research

$1,840 4.2% $1,840 71% $6,820 5.2% $5,558 4.2% $16,058 4.4%
Epidemiology $2,447 5.6% $947 3.7% $6,641 51% $10,438 7.9% $21,531 5.9%
Research

$3,327 7.6% $2,528 9.8% $6,153 4.7% $7.855 5.9% $20,081 5.5%
Unclassified $1,957 4.5% $3,351 13.0% $5,975 4.6% $12,622 9.5% $27,333 7.5%

"Totals may not add due to rounding.

2 Data in this table are from the four federal agencies that are responsible for the vast majority of all U.S. government funding for global infectious
disease research. Data for the Food and Drug Administration and the Department of Veterans Affairs are not included.

Sources: Data for CDC, DOD, and USAID were reported by the agencies. NIH data were compiled using NIH sources and a process recommended
by the agency.

Spending estimates were adjusted to control for projects that address co-infections and that were counted under multiple diseases.
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Adjustments for Double-Counting

All agencies except NIH provided directly to us data that were already adjusted for double-
counting of multi-disease research.' For NIH data, we made adjustments for double-counting
based on a review of NIH projects (see our abridged Methodology on page 7 and the full
Methodology in Appendix I on page 33 for more details about this process.) This section outlines
the impact of those adjustments to the NIH data.

Table 5 shows the extent of our adjustments for double-counting for multi-disease projects
by comparing unadjusted funding (i.e., total spending when double-counting of multi-disease
awards was not taken into account) to adjusted funding (i.e., total spending after subtracting
double-counting of multi-disease awards). Our adjustments of NIH data for double-counting
of multi-disease research reduced the total amount spent on all eight diseases by more than
$110 million, which is 28 percent of unadjusted funding.

= For all diseases except Buruli ulcer and cholera, controlling for multi-disease projects
reduced research funding by between 25 and 50 percent.

= TB had the largest dollar adjustment—nearly $45 million, or nearly 28 percent of un-
adjusted TB spending. Malaria was second, with just under $30 million, or nearly 25
percent of unadjusted spending.

Table 5.
Fiscal Year 2007 NIH Spending on Eight Neglected Infectious Diseases, Adjusted for
Double-Counting (dollars in thousands)

Unadijusted Dollars Adjusted Dollars Double-Counted Amount

(includes double- (excludes double- Dollars As a

counting of multi- counting of multi- (unadjusted Percentage of
Disease disease projects) disease projects) minus adjusted) | Unadjusted Dollars
African sleeping sickness $10,420 $5,742 $4,678 44.9%
Buruli ulcer $656 $656 $0 0.0%
Chagas disease $22,232 $11,131 $11,101 49.9%
Cholera $16,687 $15,679 $1,008 6.0%
Dengue $36,959 $26,788 $10,171 27.5%
Leishmaniasis $25,765 $16,750 $9,015 35.0%
Malaria $120,306 $90,637 $29,669 24.7%
Tuberculosis (TB) $162,283 $117,334 $44,949 27.7%
Total $395,308 $284,717 $110,591
Average Percent 28.0%
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m Chagas disease and dengue had more than $10 million in double-counted multi-disease
research. Leishmaniasis had slightly less—around $9 million.

m  African sleeping sickness and cholera had, respectively, nearly $5 million and about $1
million in double-counted multi-disease research.

m The U.S. government is funding only $656,000 in research on Buruli ulcer, and none of
this funding is related to multi-disease research.

DISCUSSION

While the diseases included in this study do not comprise all neglected infectious diseases,
they represent a large percentage of the neglected diseases that lack effective diagnostics,
treatments, or vaccines.' U.S. R&D spending on these eight diseases is therefore a good
measure of our investment in research on neglected infectious diseases overall. Our Findings
show that this investment is inadequate.

The diseases included in this study affect more than a quarter of the world’s population and take a heavy
toll both economically and socially."® Yet, in FY 2007, the U.S. government (the world leader in medical
R&D) invested only $366 million in research to find new diagnostics, vaccines, and cures. The amount
spent on these eight diseases by NIH, the largest agency that conducts biomedical research, is
about $285 million—Iess than 1 percent of its total research budget of $29 billion.!”

Advancing global health helps hundreds of millions of people around the world, and it is in
our best interest as well. One way to make such advances is investing in medical R&D to
accelerate the development of new interventions that target global infectious diseases.

Fighting Global Infectious Diseases Advances Our Interests

The United States has a long history of providing humanitarian relief to other nations.
Addressing the world’s critical global health challenges, of which neglected infectious diseases
are a major component, would fit well within that tradition. But aside from humanitarian
reasons, making progress against global infectious diseases is in our health, economic, and
international interests as well.'8

B Our Health Interest

Throughout history, infectious diseases have moved from one part of the world to another,
often with disastrous effect.' Despite the many advances in medical science, that trend
continues today. As more people are traveling more rapidly around the globe, we are at
greater risk than ever before. This fact was made clear in 2003, when sudden acute
respiratory syndrome (SARS) spread from China to 30 countries in just eight weeks and
nearly caused a worldwide pandemic.?
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International travel and trade create opportunities for global infectious diseases to turn
up here at home. People carry diseases with them from one place to another. Through
trade, diseases move around the globe in multiple ways, from contaminated food, to exotic
pets, to water in scrap tire shipments.?! Over the last decade, both trade and travel have
increased. In 2007, U.S. citizens made more than 41 million trips abroad by air, including
more than 17 million trips to developing regions where neglected infectious diseases are
most prevalent.?? Also that year, there were about 56 million international arrivals in the
United States.” Total imports have more than doubled over the last decade. These activities
create opportunities for infectious diseases to spread. Investing in research on those diseases
strengthens our health security.

B Our Economic Interest

Increased trade has linked our economic health to the economic health of other nations,
including many developing countries. In 2007, U.S. exports in goods to Africa and South
and Central America totaled $131 billion. Imports from those regions were valued at more
than $226 billion.” These countries are important trade partners, and what happens to
the economies of our trade partners matters to us.

Infectious diseases hurt our trade partners by slowing economic growth. In a World
Economic Forum survey of more than 8,000 business leaders worldwide, nearly a quarter
reported that their business had been hurt by malaria or TB.?® Diseases like TB and HIV/
AIDS are damaging entire economies and indirectly increasing political instability.”” A
recent study estimated that, over a 12-month period, TB cases cause approximately $12
billion to disappear from the world economy due to lost productivity and deaths.?

B  OQOur International Interest

President-elect Obama has listed restoring America’s global leadership as one of the key
agenda items for his Administration.?® Part of that effort includes the United States
embracing the Millennium Development Goal of cutting extreme poverty around the
world by 2015.%° New and more effective medical interventions to fight and control global
infectious diseases would be valuable tools in the fight against global poverty. Such new
tools would help advance health and thereby foster economic growth in the world’s weakest
nations.

Investing in neglected infectious disease research makes sense. It advances our public
health and economic interests, and it strengthens our standing in the world.
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Research on Global Infectious Diseases Can Have Direct Economic Benefits
at Home

Investments in science and technology are economic drivers that allow us to better compete
in the global marketplace. Government investments in biomedical research are part of that,
and continuing those investments is critical if we are to continue our leadership in developing
technology and in medical innovation. Government-funded biomedical research is crucial to
the work of our nation’s public health programs; to leading research universities and teaching
hospitals; and to institutions that draw scientists, medical practitioners, and students from
around the globe. Investing in research on neglected infectious diseases strengthens our bio-
medical research engine while bolstering our global leadership role.

Investing in research creates jobs and promotes economic growth across the country. That is
easiest to see with the research grants that are awarded by NIH. NIH sends 80 to 85 percent of
its funding into communities across the country and around the world in the form of research
grants or contracts with universities, medical centers, and other research organizations. These
grants and contracts provide new money that flows into communities, generating business
growth and creating jobs. On average, in FY 2007, each dollar of NIH funding generated more
than twice as much in state economic output. NIH grants and contracts created and supported
more than 350,000 jobs that generated wages in excess of $18 billion in the 50 states.?' Some
of that NIH funding was for research on neglected infectious diseases, such as a $7.8 million
grant to Texas A&M University to research TB drugs, and a $4.8 million grant to the University
of North Carolina’s Carolina Vaccine Institute to research vaccines for dengue fever.*> The
money from these projects goes to work immediately, fueling economic growth and creating
jobs in the communities where the research is taking place. Research that is funded by the
other agencies examined in this report has a similar economic benefit.

Will Spending More Make a Difference?

Medical research can be a lengthy process. Discoveries are not made immediately—they take
time, and sometimes there are many setbacks. Even so, medical research is a good investment:
Increased medical research spending has been found to lead to improvements in health in
both high- and low-income countries.?* For example, NIH-funded researchers have developed
treatments that delay or prevent diabetic retinopathy, a leading cause of blindness. This, in
turn, saves the United States an estimated $1.6 billion annually.?* The SARS pandemic referred
to earlier was averted because scientists funded through CDC, NIH, and the World Health
Organization (WHO) were ready to act collaboratively and quickly. *
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A push to speed discoveries can make a real difference in people’s lives.

= From 1986 to 2007, NIH increased its investment in HIV/AIDS research from less than
$250 million to more than $2.9 billion.*® Without that funding commitment, we would
not have the more than 30 approved antiretroviral drugs that are available today—
drugs that have been essential to improving HIV/AIDS treatment and that have been
credited with saving an estimated 3 million life years in the United States.*”

= In the late 1980s, there was a political mandate to accelerate the development of a
childhood vaccine that was safer than the whole-cell pertussis vaccines that were
then in use. Congress set aside funding for that purpose. By 2000, four acellular pertussis
vaccines (vaccines composed of cell fragments) had been licensed in the United States.®

The fruits of research may not be immediate (we still lack an AIDS vaccine, for example). And
there will undoubtedly be failures along the way. But in science, failures add to the body of
knowledge from which successes are derived. Government-funded research is a critical part
of the equation to achieve medical progress, and it is particularly critical to neglected disease
research, where the private industry has historically been less engaged.

Our findings support the link between government investment and advances in research. Among
the diseases included in this study, higher total research funding for a given disease was associated
with more research across the spectrum of research activities (see Table 4).*° Research is
cumulative in nature, with new projects building on the results of prior research. This means
that, when more research is done on a particular disease, it quickens the progress toward advances
in the prevention and treatment of that disease. Investing in research today does not guarantee
success tomorrow, but without investments, discoveries certainly will not come.

What the Numbers Show: We Need a Larger Funding Base

The Findings in this report confirm that we need a larger funding base to make real progress
in fighting neglected infectious diseases. A U.S. government commitment of only $366 million
for research on eight diseases that affect more than 1 billion people is inadequate.

Several international organizations have made recommendations regarding the levels of research
spending that are needed to make real progress against these diseases. For example, the estimated
annual R&D spending needed for malaria is $1 billion, and for TB, the need is $900 million.*°
(Studies show that current global R&D spending on TB and malaria is less than half of the
estimated need.*') Meeting those funding recommendations is a shared global responsibility. The
countries that are hardest hit by these diseases should participate in the research process

to the extent that they can. However, most of them lack the research capacity and essential
infrastructure. Therefore, developed countries must take the lead in such research. That
leadership is also a shared responsibility. But as the world leader in medical research, the
United States should play a primary role—a role that includes stepping up government funding
for medical research for these diseases.
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Currently, the U.S. government does fund a large share of research on neglected infectious
diseases. The most recent studies of global spending show that the U.S. government funds 41
percent of TB research and 38 percent of malaria research.*” While those are large percentages
of the global total, they are not high compared to the U.S. government’s share of medical research
spending in other areas. For example, in cancer research, we spend nearly seven times as
much per person as the European Union.* Providing similar leadership in terms of funding
research on neglected infectious diseases would be an investment in our economy, and it
could yield progress against several major causes of death and disease worldwide (see “U.S.
Leadership in Medical Research”).

U.S. Leadership in Medical Research

Global health is an issue that requires a global response. In that context, what role should the United
States play?

In the area of biomedical research, on any of several measures, the United States is the global
leader. Over the last decade, 15 of the 24 Nobel Laureates in Medicine conducted their research in
the United States.© In the scientific literature, articles from U.S. publications are cited more frequently
than articles from publications in any other country.® The United States was responsible for seven of
the 10 new drugs that were introduced into European markets in 2002.¢

Investment in research drives much of the creativity that leads to the kinds of achievements noted
above, and the United States is a world leader there, as well. The U.S. leads the world in scientific
research and development (R&D), accounting for 40 percent of global R&D spending, and our
leadership extends to medical research, too.¢ For example, in the field of cancer research, average
per-capita spending in the United States in 2002-2003 was $22.76, compared to only $3.30 per
capita in the European Union (EU). Our spending was nearly seven times the spending by the EU.°

All of these measures point to the United States as the world leader in medical research, in terms of
creativity, innovation, and funding. In the areas of global health and research on neglected infectious
diseases, the United States should show the same level of leadership that it does in other areas
of biomedical research. This means that we should increase our investment to meet the estimated
global R&D funding needs for these diseases. Doing so might mean we end up spending seven times
as much as other countries. We spend that much more in other research areas—we should do no less
for global infectious diseases.

2 The Nobel Foundation, All Nobel Laureates in Medicine, available online at http:/nobelprize.org/nobel_prizes/medicine/
laureates/, accessed on September 10, 2008.

b . Philipson “Medical Research Funding, Activities, and Creativity in Europe: Comparison with Research in the United
States,” JAMA 294, no. 11 (September 2005):1,394-1,398.

¢ Ibid.
d Titus Galama, et al., U.S. Competitiveness in Science and Technology (Santa Monica: RAND Corporation, 2008), available
online at http:/www.rand.org/pubs/monographs/2008/RAND_MG674.pdf.

¢ S. Eckhouse and R. Sullivan, “A Survey of Public Funding of Cancer Research in the European Union,” PLoS Medicine 3, no. 7
(July 2006): e267.
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Increased Funding Is Needed across the Spectrum of Research Activities

While increased spending is important, it is also important to spread that funding across all
research categories. Generally, government plays a large role in the funding of earlier stage
research, such as basic research and product discovery.* Therefore, it is not surprising that we
found that nearly 70 percent of government funding for neglected infectious disease research fell
into those research categories (35.3 percent of government spending was for basic research, and
33.3 percent of government spending was for product discovery and preclinical product
development, see Table 2). Private industry tends to become more involved at later stages
of product development, particularly in clinical trials.*> % But for diseases with a smaller paying
market, private industry’s interest is limited, even in the later stages of research.*” To make
advances in fighting neglected infectious diseases, substantial government commitment is
needed across the entire development cycle.

There are key points in the development cycle where promising products for neglected diseases
are likely to be dropped: moving from basic to preclinical research, and moving into clinical
trials.*® Strong government support in all stages of research, particularly the costly later stages
of clinical research and clinical trials, is needed to ensure that promising products move all
the way through the development pipeline. Without such support, discoveries may languish,
as is happening now.

It is difficult to increase pharmaceutical companies’ interest in moving technologies for neglected
infectious diseases forward—so difficult that, for these diseases, NIH maintains a public list of
inventions that are available for licensing from NIH, the FDA, or nonprofit organizations. (NIH
maintains a similar list for rare diseases, which have also generated limited commercial interest.)
The NIH neglected disease technologies list includes 53 technologies at various stages of
development that are related to the diseases covered in this report. These technologies generally
require additional studies and clinical testing.*

While the government already plays a role in clinical research, with neglected infectious diseases,
it needs to do more. Looking at research on all diseases (i.e., the diseases included in this
study and all other diseases for which the government funds research), the government funds
a substantial amount of clinical research. In FY 2007, approximately 31 percent of the overall
NIH budget was allocated to clinical research, and about a third of that (10 percent of the
total NIH budget) was allocated to clinical trials.>® However, for the diseases studied in this
report, only 8 percent of funding was for clinical product development and clinical research.
There was also little funding for operational research and for education, training, and capacity
building (see Tables 2 and 4).
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Without question, later-stage research can take place only when there is early stage research
to build upon. Particularly in the case of the most neglected diseases—African sleeping sickness,
Buruli ulcer, Chagas disease, and cholera—funding patterns may reflect the lack of ability to
move to later stages of research, rather than a failure to fund particular areas of research. For
those diseases, substantial early stage research may be needed. However, to ensure that
discoveries for neglected diseases move forward, policies and funding priorities must support
strong government involvement in, and funding of, all phases of research.

Engagement of Multiple Agencies

We found that there were two factors that were correlated with increased spending across the
full range of research categories: higher levels of overall funding and the involvement of multiple
agencies (see Tables 2 and 4). This indicates that both more funding and cross-agency engagement
in research might best accelerate the development of new interventions across the spectrum
of neglected infectious diseases.

In addition, for these diseases, the research agenda within each agency should be structured

to expedite movement of discoveries through the research process and into global use.”!
Successfully moving products into global use requires research into the broader areas of imple-
mentation and capacity building. It is not enough to develop a product—the product needs to be
appropriate for the physical and cultural setting in which it will be used.>? Furthermore, there
must be supporting health systems (the capacity) to ensure ongoing, in-country research and
to track the intervention’s adoption and use. These are areas where government leadership is
essential and where funding is often inadequate.

To achieve sustained control of these infectious diseases, funding must not only increase—it
must also span the range of research activities, including issues related to product adoption.

Government Funding Can Spur Non-Government Research

Government funding of neglected disease research can also increase private-sector innovation
and investments. One way that government can help is through supporting the research
initiatives of relatively new groups of private-sector, not-for-profit, product development
organizations that are engaged in research on neglected infectious diseases. Referred to as
public-private “product development partnerships” (PDPs), these are comparatively small
entities that are funded by philanthropic organizations, as well as by the public and private
sectors.>® These organizations have made significant contributions in moving forward research
on a host of neglected infectious diseases.>

PDPs represent an innovative and important new approach to filling a market void, but they
do not obviate the need for increased government funding of medical research. While PDPs
do receive some public and industry funding, they rely to a large extent on funding from
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foundations, and many are facing funding gaps, especially for costly Phase III clinical trials.
Increased government funding of PDP-sponsored research would enable them to expedite
their efforts in product discovery and development.

Increasing government funding could also stimulate broader industry involvement and growth
among PDPs. Statistical data show that private-sector research investments increase with greater
federal R&D spending.> Recent events seem to indicate this might be true for research on global
infectious diseases as well. Even though drug companies have historically not invested in this
area of research, an influx of philanthropic and public funds since 2000 has helped lead several
drug companies to get involved in neglected disease research, particularly through partnerships
with PDPs.*® By investing more in neglected infectious disease research—and investing across
all stages of research—the government might stimulate private-sector investment in this
research.

U.S. Government Research Funding: Heading in the Wrong Direction

Before agencies like NIH and CDC can spend more on neglected disease research, they need
to have the money to spend. In recent years, government funding for these agencies has not
kept pace with biomedical research inflation, which rose by a sizable 15.8 percent between
2004 and 2007. This has left these agencies unable to fund existing research programs, much
less to expand research on neglected infectious diseases.

= Although NIH funding rose from $27.9 billion in 2004 to $29.0 billion in 2007, the
agency needed $31.6 billion in 2007 to have the same purchasing power that it did
in 2004. This means that, in 2007, the agency needed an additional $2.6 billion just
to keep up with biomedical research inflation over those four years.> This erosion
in purchasing power not only limited the agency’s ability to finance ongoing research
and to expand into areas where new health threats have emerged, it also limited the
ability of NIH to simply maintain existing programs.

= Between 2004 and 2007, funding for non-biodefense research at the NIH National
Institute of Allergy and Infectious Diseases (NIAID) increased from $2.38 billion to
$2.55 billion.*® However, NIAID needed $3.295 billion in 2007 to keep up with bio-
medical research inflation. This left a funding shortfall of $745 million. (NIAID is
the lead NIH institute that focuses on infectious disease research.)

= From 2004 to 2007, funding for the NIH Fogarty International Center also fell far
behind rising biomedical research inflation. During that time, the agency’s budget
increased from $65.4 million to $66.4 million. This represented an increase of only
1.6 percent, resulting in a funding shortfall of nearly $15 million (14.2 percent)
since 2004.%° (The Fogarty International Center is the lead center within NIH that is
focused on global health research training and capacity building.)
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m  From 2004 to 2007, the budget for CDC'’s global health programs increased from $286
million to $307 million, but the agency needed $353 million to keep up with biomedical
research inflation.®

= From 2004 to 2006, USAID funding was decimated, cut from about $12.6 billion to just
$9.2 billion.?" (USAID research funding for 2007 is not available on the agency’s Web site.)

m  The research budget for the Department of Defense Military Infectious Diseases
Research Program (MIDRP) has also been on the chopping block. The annual budgets
from 2004 to 2007 were anywhere from $43,000 to $3.6 million lower than the 2003
budget level of $43.7 million (without taking into account the rise in biomedical research
inflation since 2003).%2

If strapped for research funds, these agencies will be hard-pressed to expand research into
new areas—or even to maintain existing programs that target infectious diseases. Our
government needs to provide these agencies with both a directive regarding infectious disease
research and the funds to move that research forward.

What’s Needed: A Roadmap for Action

A U.S. government commitment to increase its funding for neglected infectious disease research,
with the goal of playing a leadership role in bringing global research funding to needed levels,
could pave the way for global action. The United States could start this process by increasing
its funding over several years, with its percentage of the global community’s need estimate
remaining constant, until it had reached a particular long-term target. For example, the U.S.
government share of current TB R&D spending is 41 percent, and the estimated global need

is $1 billion annually. Under our proposal, the U.S. government would have an eventual funding
target for TB research of $410 million, or 41 percent of the global need. Such a commitment
would obviously require increasing funding across the agencies that conduct this research. And as
we increase our research efforts, we should encourage other countries, particularly those with
well developed research capacity, to increase their investments in neglected disease research as
well.

Funding increases should be part of a comprehensive approach that is designed to advance
medical interventions for neglected infectious diseases. A comprehensive strategy should ensure
coordinated involvement of all relevant agencies. Each of the four agencies included in this
report brings different strengths to the research enterprise, and all are critical if we are to
discover, develop, and appropriately move products into low-resource settings. (See Appendix I
on page 41 for a description of the agencies.) A comprehensive strategy should ensure funding
along the entire research and development continuum and should support involvement and
partnerships with the private sector, including PDPs.
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CONCLUSION

Improving global health is in our national interest. One way to improve global health is to invest
in research to accelerate the development and availability of new medical interventions that will
curb the impact of global infectious diseases. As the world leader in biomedical research, the
United States is in a unique position to lead this research. Doing so would not only provide a
global benefit, but it would also advance our national interests on a variety of fronts.

Increased funding for neglected infectious disease research is needed across all of the
agencies involved, and across the spectrum of research activities. This will require a public
commitment to greater funding for all of the agencies that are engaged in this research, as
well as a commitment to making research in these areas a priority. We have succeeded before
by building on government investments in medical research. For example, we have all but
eliminated pertussis and rubella by developing and using vaccines. We can have the same success
with other diseases. The world cannot wait.
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APPENDIX 1.
Methdology

Many staff members at the CDC, DOD, NIH, and USAID, as well as those at several other
organizations, helped us collect, evaluate, classify, and analyze the data we present in this
report. They either directly provided spending data, or they helped direct us in our collection
and evaluation of data we obtained ourselves. Many of those who helped in this process are
noted on page 60 of this report. Reviewing and analyzing the data were substantial tasks. In
addition to Families USA staff, we retained an epidemiologist, Jennifer Tujaque, to assist with
data collection and the review and classification of scientific abstracts.

Our methodology included several phases, with each successive phase building on the previous
phase. First, we chose the U.S. government agencies from which we would seek funding data.
Next, we selected the diseases and interventions to include. Then, for each disease selected,
we defined the research activities that fell into each research category, which was the basis
for data collection. Finally, we collected and analyzed the data. We discuss each phase of the
process in greater detail below.

Agencies Included in the Study

To measure the U.S. government’s investment in research and development related to the
eight diseases included in this study, we collected spending data from the four leading U.S.
government agencies that directly conduct or fund research on neglected infectious diseases.
Those agencies are as follows:

m The Centers for Disease Control and Protection (CDC), which conducts disease surveillance
and research worldwide;

m  The Department of Defense (DOD), which conducts research to develop products (vaccines,
therapeutics, diagnostics, insect repellants, etc.) to protect U.S. personnel and those
of U.S. allies from infectious diseases that they may encounter while deployed;

» The National Institutes of Health (NIH), the primary federal agency that conducts and
supports medical research; and

= The U.S. Agency for International Development (USAID), which conducts health research
as part of its mission to provide economic, development, and humanitarian assistance
worldwide.

There are other agencies that conduct a very limited amount of research on neglected infectious
diseases. The Food and Drug Administration (FDA) funds a small number of research projects.
The Department of Veterans Affairs (VA) also conducts related research, although much of
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that is funded through NIH. In addition, some of the multilateral organizations that the U.S.
government helps fund, such as the World Health Organization (WHO) and the Pan American
Health Organization, use a portion of their funding for research. However, the four agencies
profiled in this report represent the vast majority of U.S. government funding for neglected
infectious disease research. (See Appendix Il for more information on each of the four
agencies.)

Selecting Diseases for Analysis

A multitude of infectious diseases pose global health threats—many more than the eight that
we analyzed in this report. We selected the diseases we would evaluate based on their global
burden, available treatments for them, the level of scientific knowledge about them, their
global impact, and how they were classified by the World Health Organization.! For some
diseases, we weighted one criterion more heavily than the others, but we considered all five
criteria for each disease.

Our assessment of these factors led to the inclusion of African sleeping sickness (African
trypanosomiasis), Burili ulcer, Chagas disease (American trypanosomiasis), cholera, dengue,
leishmaniasis, malaria, and tuberculosis (TB) in the study. (See Appendix IlI for brief descriptions
of these diseases.)

Although our weighing of these criteria led us to exclude HIV/AIDS, we nevertheless provide
some publicly available funding information for this disease to highlight how global health
progress can be made through investment in medical research.

® C(Criteria

= Global Burden of the Disease: We evaluated the “global burden” of each disease,
defined as the global mortality and morbidity costs associated with that disease. We
measured this in terms of the total number of cases, the deaths caused, and the
economic impact related to lost productivity.

= Treatments Available for the Disease: We evaluated existing treatments in terms of
their effectiveness, toxicity, cost, issues of resistance, and potential for long-term use
in a resource-poor environment (such as a low-income country). For all of the diseases
we selected, the available treatments are inadequate.

= Level of Scientific Knowledge about the Disease: Developing baseline scientific
knowledge about a disease is necessary for the discovery of medical interventions that
are safe, effective, and suitable for use in the target populations. We read the scientific
literature and spoke with an infectious disease expert to determine whether the science
for specific diseases had advanced to the point where additional research funding could
result in advances in treatment. We were most interested in including those diseases
for which added research funding might lead to improved interventions.
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»  Global Impact of the Disease: All of the diseases included in this study have a tremendous
global impact. They affect people in numerous countries, move across international
boundaries, and have health and economic effects that are felt worldwide. Four of the
eight diseases have already invaded the United States (Chagas disease, dengue, ma-
laria, and tuberculosis), and a fifth (cholera) poses a substantial threat of doing so via
bioterrorism.

= World Health Organization Classification: A complete list of WHO-classified neglected
diseases was compiled by the NIH Office of Technology Transfer, available online at
http://ott.od.nih.gov/licensing_royalties/NegDis_ovrvw.asp. This list includes 20 viral,
bacterial, helmithic (transmitted by worms), and protozoan (typically spread by
mosquitoes, flies, or other “vectors”) diseases.

Definitions of Research Activity Categories

We worked with scientists, members of the research and advocacy community, and members
of our Global Health Initiative Advisory Board to define, for each of the diseases selected, the
research activities that would fall into each stage of the research process. (The organizations
that are represented on our Advisory Board are listed on page 60). We developed research
definitions not only for each stage of research, but also for the different types of interventions,
including drug/therapeutics development, diagnostics, vaccines, and other preventives (e.g.,
vector control for diseases that are transmitted by insects). These definitions form the basis
for our classification of spending data.

Draft definitions were shared with NIH scientists for review and comment because NIH receives
the bulk of the U.S. government’s funding for infectious disease research. Since agencies were
asked to classify disease spending by research category, this review allowed us to ensure that
the research categories we developed were categories that NIH could work with in terms of
data reporting (see “Data Collected from Agency Sources by Families USA” on page 36).

Appendix IV on page 47 contains brief descriptions of the research categories we developed for
each disease. The disease-specific definitions can be viewed in their entirety on our Web site
at www.familiesusa.org/resources/publications/reports/world-cant-wait.html.

Our Data Request

We worked with APCO Worldwide, a global public relations and communications firm, to
develop an online survey for collecting data from each of the agencies. APCO was selected
because of their experience with similar research projects, having developed a comparable
online survey for the Malaria R&D Alliance’s November 2005 report, Malaria Research and
Development: An Assessment of Global Investment.?
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The online survey was sent to contacts at the Centers for Disease Control and Prevention
(CDC), the Department of Defense (DOD), the National Institutes of Health (NIH), and the U.S.
Agency for International Development (USAID). We asked these agencies to report the following:

= Spending by Disease and Research Category: We asked for fiscal year (FY) 2007 actual
spending (outlays) by disease and by research category. We provided the agencies with the
disease definitions we had developed. The online survey instrument included sections for
online data entry by disease category and spreadsheets that the agencies could use to
enter their funding data, if preferable. We asked the agencies to apportion spending
across research categories if a project covered multiple research categories.

= Direct Government Funding: Our objective was to measure federal research funding.
Therefore, we asked the agencies to report only dollars that they had received directly
through the federal appropriations process. To avoid double-counting of funds, the
agencies were instructed to exclude interagency transfers.

» Funding Used for Multi-Disease Studies: We asked the agencies to report any funding
that involved more than one disease separately, to prevent double-counting of funds,
and, if possible, to apportion study spending across each of the diseases addressed by
the multi-disease study.

= Award-Level Data: We asked the agencies to provide data at the grant/project/contract
level (i.e., awards of federal funding).

Data Used in the Analysis
® Data Provided by the Agencies

= CDC, DOD, and USAID all provided FY 2007 outlay data (funds that were actually spent
in FY 2007) on the diseases they study.

= CDC and USAID provided aggregate data, classified by research category based on
Families USA's definitions, adjusted for double-counting.

= DOD provided grant-level data, classified by research category based on Families USA’s
definitions, adjusted for double-counting.

® Data Collected from Agency Sources by Families USA

NIH did not provide data, except for a small number of intramural (in-house) projects.
However, their Office of Budget suggested a process for using official NIH data sources

to compile the agency’s spending data. These sources include information on research
awards for specific diseases and award amounts. NIH staff were available to answer questions
about this process as they arose.
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Using the data sources that NIH recommended, we were able to identify relevant awards
and determine their related spending. For each award identified, we reviewed the scientific
abstract to determine which research activity categories the project fit within and to identify
research that involved multiple diseases. The dollars for each award were apportioned
according to the relevant research categories and diseases studied. Below, we outline the
process for identifying relevant projects and determining spending by disease and by
research category.

= Searching the NIH CRISP Database: For each disease, we searched NIH’s public database,
Computer Retrieval of Information on Scientific Projects (CRISP), for FY 2007 awards. We
included all NIH institutes, centers, and offices in the search. The CRISP database provided
information on extramural and intramural projects, grants, contracts, and cooperative
agreements (awards) funded by NIH for the diseases of interest. (Extramural funding
supports research that is performed by anyone other than intramural NIH scientists.)

» Identifying Search Terms: CRISP conducts searches based on keywords. The keywords
used for all of the disease-specific searches are listed above. We discussed keyword
selection with NIH staff, who offered some guidance but did not recommend a list of
keywords as search terms (see “Limitations of the Data” on page 39).

Disease

CRISP Search Terms Used

African sleeping sickness

Tuberculosis (TB)

Burili ulcer Buruli ulcer

Chagas disease Chagas, American trypanosomiasis
Cholera Cholera, Vibrio cholerae

Dengue Dengue

Leishmaniasis Leishmaniasis, Kala-azar

Malaria Malaria

African trypanosomiasis, sleeping sickness, African sleeping sickness

Tuberculosis

In addition to our own internal checks and reviews, we used NIH reported spending as
a guide to help us determine whether the search terms we used were overly inclusive
or not inclusive enough. NIH reports its spending on malaria and TB (unadjusted for
double-counting), but it does not report spending for the other diseases evaluated in
this study.® Since basic research can sometimes be quite broad in nature, we also needed
to determine cut-off points for inclusion of NIH basic research projects in our study.*

» Finding Funding Amounts for Each Grant: The CRISP searches on the keywords listed
above yielded 1,200 awards. CRISP reports the award identification number assigned
by NIH, the principal investigator, and the award title. CRISP also provides abstracts
for each award, but it does not report award funding. To obtain FY 2007 funding for
each award, we used a spreadsheet prepared by NIH that lists all extramural awards
provided by NIH in that fiscal year. This spreadsheet is available on the NIH Web site at
http://report.nih.gov/award/trends/AggregateData.cfm?Year=2007.
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Since the NIH extramural awards spreadsheet cannot be sorted by disease, we located
each award generated through our CRISP searches and then matched the dollar
amounts presented in the spreadsheet with the results of our abstract reviews.

= Evaluating Awards for Relevance: Families USA reviewed each of the 1,200 CRISP
summary reports to determine whether the research was relevant to our study. We
identified 238 projects that were not relevant and, therefore, excluded them from our
analysis. This left a total of 962 projects to classify by research activity.

w Classifying Spending by Research Category: We reviewed all of the 962 relevant award
abstracts to classify them by research category. For projects that involved multiple research
activities, we prorated funds according to the goals and tasks identified by the principal
investigator in his or her abstract. As explained below under “Limitations of the Data,”
we could not categorize some of these 962 awards because the CRISP summary report
was missing an abstract, because NIH did not report a dollar amount, or both.

® Adjusting for Multi-Disease Research Awards: Some awards offer the potential to
generate information that will enhance our knowledge about, and improve the diagnosis,
treatment, and prevention of, multiple diseases. Such awards might show up under
multiple CRISP searches (e.g., a search on “American trypanosomiasis” might yield
many of the same awards as those listed under a search on “African trypanosomiasis”).

To achieve our objective of measuring research funding across diseases, we controlled
for double-counting so that each dollar of funding was reported only once. We did this
by reviewing all of the scientific abstracts for African sleeping sickness, Buruli ulcer,
Chagas disease, cholera, dengue, leishmaniasis, malaria, and tuberculosis (TB), as well
as the awards for each of these diseases that we had obtained from our CRISP data
searches. Whenever any of these awards involved multiple diseases, we apportioned
that award’s dollars evenly by disease and by research category according to the
objectives and tasks identified in each scientific abstract.” This ensured consistency in
our analysis and avoided the impracticality of contacting each award’s investigator.

= Adjusting for Awards Outside the Scope of This Study: In addition, we identified
those projects that also covered diseases that were outside the scope of our study,
e.g., a project that involved basic research for both TB and cancer. For such projects,
we apportioned funding by disease and by research activity based on a review of the
abstract and included only the funding portion allocated to the disease we included in
our study (in this example, TB).
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Limitations of the Data
m  CDC, DOD, and USAID Data

Communications with staff at CDC, DOD, and USAID indicated that these three agencies
sometimes relied on NIH funds to conduct research. We asked each agency to report only
the research funded directly by their agency, as opposed to interagency transfers of funds,
to avoid double-counting across agencies. As a result, the funding numbers presented in this
report do not completely reflect the extent of the research activities that are conducted by
these three agencies. Our study did not seek to quantify interagency transfers of funds.

= NIH Data

We collected and analyzed NIH data with guidance from NIH in developing the data collection
process. We collected the data from official NIH sources. However, NIH did not certify the
results. Their official disease-specific spending numbers come from special, coordinated
reviews of all awards within their portfolios that are conducted by each institute, center,
and office, rather than from CRISP searches, and they are not controlled for double-
counting.

Decisions regarding search terms, classification of grants by research category, and allocation
of spending for awards that covered multiple diseases were based on our analysis and
that of our consultant. The data were subject to the additional limitations outlined below.
Note that, in spite of these limitations, we are confident that our findings are sufficiently
accurate to support the conclusions outlined in this report.

= Search Terms: As noted earlier, we determined the search terms for each disease. We
consulted with NIH regarding our suggested terms, but they did not provide specific
terms. We used official NIH spending numbers as a guide for assessing whether our
search terms were too broad or too narrow.

= Division of Multi-Disease Awards: The process we used to control for double-counting
was the most consistent method of allocating funds, absent in-depth interviews
with each investigator. Our Findings report adjusted and unadjusted NIH funding for
double-counting in order to provide insight into the difference between funds that are
allocated to specific diseases and the large volume of funds that address multi-disease
research.

= Classification by Research Activity Category: We classified funding by research category
based on our review of the abstracts obtained through CRISP searches. In a large
percentage of cases, there would be little disagreement among scientists regarding
our classification of specific projects. However, there were projects that were difficult
to classify, and our judgment was required. In these instances, some scientists may
disagree with our classifications.
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= Awards for Which Spending Data Were Unavailable: For NIH extramural data, there
were 28 awards that lacked funding information, and an additional 28 awards that
lacked both funding information and abstracts (or sufficiently descriptive titles to permit
classification by research activity). NIH was unable to provide information on these
awards. For the awards that were missing abstracts but for which funding information
was available, whenever possible, we used the award title to determine the research
category. For intramural projects, NIH provided funding data for all but three projects.
Funding data on intramural projects were not available through NIH public data sources.

Many of the limitations that we have outlined above are the result of fragmented reporting at
NIH. NIH is in the process of transferring its data to a new automated system, which is sched-
uled to take effect within the next few months. This system may address many of the gaps in
the current NIH public databases. The new system may also increase transparency and provide
easier access to information regarding NIH spending and priorities.

We were pleased to learn about the new reporting system in our discussions with NIH staff
during completion of this project. It should be noted, however, that we do not know the
search terms and research definitions that NIH will use to code data in its new system. As a
result, if the new system incorporates 2007 data, results from searches using that system may
vary somewhat from the findings in this report.

! See the U.S. Department of Health and Human Services, National Institutes of Health, Office of Technology Transfer, available
online at http:/ott.od.nih.gov/licensing_royalties/NegDis_ovrvw.asp, accessed on August 14, 2008. The NIH Office of Technology
Transfer compiled a list of the diseases that WHO classifies as neglected and also provides links to WHO’s background
information on each of these diseases.

2 Malaria R&D Alliance, Malaria Research and Development: An Assessment of Global Investment (Seattle: Program for Appropriate
Technology in Health, 2005), available online at http://www.malariaalliance.org/PDFs/RD_Report_complete.pdf.

3 NIH does not report spending data on the other diseases included in this analysis. Official spending numbers reported by NIH
were not obtained through CRISP searches. However, we used NIH official spending numbers for malaria and TB as a check to
help us determine whether our CRISP search terms were too broad or too narrow.

*We came up with the following cut-off points for NIH basic research projects, which were reviewed and/or approved by a
scientist on our Advisory Board who works for the Drugs for Neglected Diseases Initiative:

For dengue, we included basic research grants that addressed flaviviruses (but not RNA viruses generally);

For TB and Buruli ulcer, we included basic research grants that addressed Mycobacterium generally;

For malaria, we included basic research grants that addressed Plasmodium generally (but not sporozoans generally);

For African sleeping sickness, Chagas disease, and leishmaniasis, we included basic research grants that addressed
the family Trypanosomatidae/Trypanosoma generally, and also basic research grants that addressed kinetoplastids
generally (but not flagellates); and

= For cholera, we included basic research grants that addressed Vibrio generally.

® This means that there could be, for example, a grant that involved only TB and malaria research. If the grant had five goals/
tasks to accomplish, and four of those goals/tasks related to TB and only one goal/task related to malaria, we would not split the
dollars as one-half TB and one-half malaria. The same would be true for splitting up a grant by research categories. For example,
if a grant involved four goals/tasks related to vaccine development and only one related to epidemiology, we would prorate

the dollars as four-fifths vaccine development and one-fifth epidemiology (not one-half vaccine development and one-half
epidemiology).
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APPENDIX II:
Agency Descriptions

Almost all federal funding for global health research is provided by the U.S. Department of
Health and Human Services (HHS), the U.S. Department of State, and the U.S. Department
of Defense (DOD). We obtained our funding data from the following sources within those
agencies:

The two HHS agencies that are most focused on global health research are the
National Institutes of Health (NIH) and the Centers for Disease Control and
Prevention (CDC).

Within the Department of State, the United States Agency for International
Development (USAID) is the main agency that is involved in global health research.

The Department of Defense (DOD) data came from the Military Infectious Diseases
Research Program (MIDRP), which is a combined service (multi-force) program that
is executed through the U.S. Army Medical Research and Materiel Command, with
oversight provided by the Armed Services Biomedical Research Evaluation and
Management Committee.

Infectious disease research is also funded by DOD within the Deployed Warfighter
Protection Program (which is managed by the U.S. Armed Forces Pest Management
Board) and the U.S. Uniformed Health Services (USUHS), which includes an
Infectious Diseases Clinical Research Program. However, because these other
programs did not fund any research for fiscal year (FY) 2007 for the diseases we
evaluated, we did not include them in our study.

Below we provide brief descriptions of these agencies’ activities relating to global health.

NIH is the largest U.S. government agency that conducts biomedical research.
Within NIH, the National Institute of Allergy and Infectious Diseases (NIAID) takes
the lead in researching the infectious diseases that are relevant to global health.
The Fogarty International Center takes the lead in building domestic and international
capacity to conduct global health research.

CDC'’s international network of public health experts provides the infrastructure
that is crucial for the rapid detection of, and response to, disease outbreaks here
and around the world. CDC’s public health and scientific experts also conduct global
health research and facilitate the efforts of other U.S. agencies and the governments
of other nations.
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= USAID is the principal U.S. agency whose mission is to extend assistance to countries
that are recovering from disaster, trying to escape poverty, and engaging in democratic
reforms. USAID works to confront global health challenges and improve global health by
improving the quality, availability, and use of essential health services. USAID research
focuses on assessing local health conditions, developing and adapting appropriate health
products and interventions and supporting their field testing and introduction, as well
as strengthening local health systems.

= DOD conducts medical research to develop drugs, vaccines, diagnostics, and vector
control products that will protect U.S. personnel, including civilians stationed overseas,
against naturally occurring infectious diseases.

Notes
Further information on these agencies can be found online.
= NIH: http//www.nih.gov.
= CDC: http://www.cdc.gov.
= USAID: http://www.usaid.gov.
= DOD-MIDRP: https://www.midrp.org.
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APPENDIX III.
Background on the Diseases Covered in This Report

All of the eight diseases included in this report affect large numbers of people globally,
take a devastating social or economic toll in the areas where they are endemic, and are
most prevalent in developing countries. For each disease, current medical interventions are
inadequate.

The information below provides an overview of each disease. Incidence refers to the number of
new cases per year; prevalence refers to the total number of cases measured in a year, including
both newly acquired and existing infections. We provide the incidence rates for shorter-term
infections, such as malaria, because one person might have multiple re-infections and courses
of a disease in a single year. We provide prevalence rates for chronic infectious diseases,
such as Chagas disease, because they do not involve repeated infections in a given year
and can require lengthy courses of treatment that often last many years. We also provide
general information on each of the diseases and a brief description of existing medical
interventions.

African sleeping sickness (African trypanosomiasis)
Incidence or Prevalence: 50,000-70,000 cases

Background Information: Spread by the tsetse fly, African sleeping sickness occurs in
sub-Saharan Africa. There are two forms. Ninety percent of cases involve a chronic
infection that can be present for years before symptoms appear. By then, the person
has advanced central nervous symptom involvement (e.g., confusion, sleep disturbances).
The less common form involves an acute infection. Without treatment, it is fatal.

Current Medical Interventions: Existing treatments are highly toxic. There is no vaccine.

Buruli ulcer

Incidence or Prevalence: No accurate estimates. It is the third most common mycobacterium
infection after TB and leprosy.

Background Information: Buruli ulcer is caused by a bacterium. It leads to disfiguring lesions
and disability. Buruli ulcer has been reported in 30 countries in Africa, the Americas, Asia,
and the Western Pacific. It occurs in poor, rural areas where surveillance and reporting are
often inadequate. There is evidence that its incidence and geographic range are increasing.
Because the disease is not well understood, there is a lack of the basic data needed to help
plan effective control activities.

Current Medical Interventions: Aggressive surgery, amputation. There is no vaccine.
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Chagas disease (American sleeping sickness or American trypanosomiasis)
Incidence or Prevalence: 9 million currently infected

Background Information: Chagas disease occurs in the Americas and is transmitted by
triatomine (“assassin”) bugs, through blood transfusions, or from a mother to her fetus. The
initial phase is short and may cause illness or death in infants. After the initial phase, the
parasite invades many organs of the body, causing heart, intestinal, and esophageal damage.
In 32 percent of those infected, there is fatal damage to the heart and digestive tract.

Some cases have been reported in the United States. The United States blood supply is
now screened.

Current Medical Interventions: Medications for treatment of infections that are not
detected early have as low as a 60 percent cure rate and are not medically suitable for
many of those infected. When these medications do not work, surgery, including heart
transplant, may be required. There is no vaccine.

Cholera
Incidence or Prevalence: 236,000 new cases in 2006

Background Information: Cholera is an acute intestinal infection caused by ingesting
food or water that is contaminated with the Vibrio cholerae bacterium. It occurs world-
wide. Almost every developing country experiences cholera outbreaks.

Cases of cholera were suspected in New Orleans in the immediate aftermath of
Hurricane Katrina.

Current Medical Interventions: Hydration therapy is available, but there are no drugs
to shorten the course of the illness. There is a vaccine, but it has many side effects and
limited efficacy.

Dengue
Incidence or Prevalence: 50 million new cases each year

Background Information: Dengue (sometimes called “break bone fever”) is a mosquito-
borne infection. The first time someone contracts dengue, he or she typically experiences
a high fever, headaches, and severe pain in the muscles, joints, and bones. A second infection
can cause a very serious, highly lethal complication called dengue hemorrhagic fever.
Dengue occurs in tropical and sub-tropical climates worldwide, mostly in urban areas.
About two-fifths of the world’s population is now at risk for the disease, and the number
of global incidences has grown in recent decades.

Cases have been reported in Hawaii and in the southern continental United States. The
mosquito that carries dengue has been found in the southern United States.

Current Medical Interventions: No treatments are available at this time. There is no vaccine.
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Leishmaniasis
Incidence or Prevalence: 12 million currently infected

Background Information: Leishmaniasis is caused by the bite of an infected sandfly. There are
two forms of the disase: 1) cutaneous and 2) visceral. The first form causes severe, disfiguring
skin lesions. The second form damages internal organs, particularly the liver, spleen, and bone
marrow, and can be fatal. Leishmaniasis is endemic in 88 countries. More than 90 percent of
visceral leishmaniasis cases occur in five countries: Bangladesh, Brazil, India, Nepal, and Sudan.

A few rare cases of cutaneous leishmaniasis have been reported in Oklahoma and Texas.

Current Medical Interventions: Antibiotics can treat cutaneous leishmaniasis, but surgery is
often also needed. Treatments for visceral leishmaniasis are highly toxic. There is no vaccine.

Malaria
Incidence or Prevalence: 247 million new cases each year

Background Information: Malaria is transmitted by a mosquito bite. Symptoms include
high fever, severe chills, and vomiting. Without treatment, it can be fatal, especially in
children. Forty percent of the world’s population, mostly those living in the poorest countries,
is at risk of contracting malaria.

Malaria, once a major U.S. public health threat, is no longer endemic in the United States.
However, cases have been reported near international airports in a phenomenon known
as “airport malaria,” which is presumably caused by mosquitoes that are brought by planes
from regions where malaria is endemic.

Current Medical Interventions: Treatment exists, but it has increasingly become ineffective
due to drug resistance. There is no vaccine.

Tuberculosis (TB)
Incidence or Prevalence: 14,052,000 new cases of active TB in 2005

Background Information: TB is a contagious disease that is spread from person to person
through the air when infected people cough, sneeze, or breathe. About one-third of the
world’s population is infected with the bacterium that causes TB, but most will not develop
active TB disease. People with weakened immune systems are more likely to develop active
TB. If left untreated, half of those with active TB will die. Each person with active TB disease
will infect, on average, between 10 and 15 people every year.

There were more than 13,000 active cases of TB in the United States in 2007.

Current Medical Interventions: Diagnostic tests take a long time to complete and have
poor accuracy. Treatments exist but take months or sometimes years. Treatment resistance
is a growing problem. Treatments may not work at all for multi- and extenstively drug resistant
strains (MDR-TB and XDR-TB). The existing vaccine is ineffective.
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Notes

The information in this appendix came from the following sources:

African sleeping sickness: World Health Organization, African Trypanosomiasis Fact Sheet (Geneva: WHO,
August 2006), available online at http:/www.who.int/mediacentre/factsheets/fs259/en/.

Buruli ulcer: World Health Organization, Buruli Ulcer Disease Fact Sheet (Geneva: WHO, March 2007), available
online at http://www.who.int/mediacentre/factsheets/fs199/en/index.html.

Chagas disease: World Health Organization, The Special Programme for Research and Training in Tropical
Diseases, Chagas Disease: Disease Information (Geneva: WHO, 2004), available online at http:/www.who.int/
tdr/diseases/chagas/diseaseinfo.htm; Centers for Disease Control and Prevention, “Blood Donor Screening
for Chagas Disease, United States 2006-2007,” Morbidity and Mortality Weekly (Atlanta: CDC, February 23,
2007), available online at http://www.cdc.gov/mmwr/preview/mmwrhtml/mm5607a2.htm; and Centers for
Disease Control and Prevention, Chagas Disease: Detailed Fact Sheet, available online at http:/www.cdc.gov/
chagas/factsheets/detailed.html, accessed on November 20, 2008.

Cholera: World Health Organization, Health Topics: Cholera (Geneva: WHO, 2008), available online at http:/
www.who.int/topics/cholera/about/en/index.html; Sydney Spiesel, “Sick City: The Diseases That Katrina
Unleashed,” Slate (September 2005), available online at http:/www.slate.com/id/2125757/.

Dengue: World Health Organization, Dengue and Dengue Haemorrhagic Fever Fact Sheet (Geneva: WHO, May
2008), available online at http:/www.who.int/mediacentre/factsheets/fs117/en/; CDC Division of Vector Borne
Infectious Diseases, Dengue Fever, available online at http:/www.cdc.gov/ncidod/dvbid/dengue/, accessed on
November 20, 2008.

Leishmaniasis: World Health Organization, Leishmaniasis: Background Information (Geneva: WHO, 2008),
available online at http:/www.who.int/leishmaniasis/en/; CDC Division of Parasitic Diseases, Leishmaniasis
Infection, available online at http:/www.cdc.gov/ncidod/dpd/parasites/leishmania/factsht_leishmania.
htm#get_us, accessed on November 20, 2008.

Malaria: World Health Organization, World Malaria Report 2008 (Geneva: WHO, September 2008), available
online at http://www.who.int/malaria/wmr2008/malaria2008.pdf; World Health Organization, Malaria Fact
Sheet (Geneva: WHO, May 2007), available online at http:/www.who.int/mediacentre/factsheets/fs094/en/;
American Society for Tropical Medicine and Hygiene, “Airport Malaria: A Cause for Concern in the U.S.,”
Biology News Net, November 11, 2008, available online at http:/www.biologynews.net/archives/2008/11/11/
airport_malaria_cause for _concern_in_the us.html.

Tuberculosis (TB): World Health Organization, Tuberculosis Fact Sheet (Geneva: WHO, March 2007), available
online at http:/www.who.int/mediacentre/factsheets/fs104/en/; CDC Division of Tuberculosis Elimination, Fact
Sheet: Trends in Tuberculosis, United States 2007 (Atlanta: CDC, October 2008), available online at http:/www.
cdc.gov/tb/pubs/tbfactsheets/TBTrends.htm.

Additional information on Chagas disease and dengue is from Peter J. Hotez, Forgotten People, Forgotten
Diseases: The Neglected Tropical Diseases and Their Impact on Global Health and Development (Washington:
American Society for Microbiology Press, 2008).
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APPENDIX IV:
Research Categories

In this report, in addition to classifying research funding by disease, we also classified research
funding according to different categories of research activity. This appendix defines the research

categories used in the report and explains how each category fits into the research and product

development process.

Research that is designed to discover and develop improved medical interventions to treat,
prevent, and diagnose diseases includes a broad range of activities. The process starts with
basic research, which is followed by product discovery, preclinical research, clinical trials, and
post-market studies. All of these steps are essential to the process of translating a scientific
discovery into an effective, safe, usable product. In addition, several other activities, such as
epidemiology research, implementation research, and capacity building, are vital to the success
of research that is designed to develop new medical interventions

From the Lab to the Masses

Basic research refers to early stage investigation that is designed to expand the general knowl-
edge base regarding a disease and its effect on humans. It lays the foundation for the discovery
and development of new treatments by cultivating our understanding of living organisms, as well
as disease-causing agents and their effects on the body. It produces fundamental knowledge that
may be applied to the development of new drug or vaccine candidates. And although it may not
be immediately clear how research performed at this stage has an impact on a particular disease,
the knowledge that is accumulated through this research generates new ideas about methods of
controlling, preventing, and treating disease.

Product discovery follows basic research. The findings from basic research regarding biological
mechanisms, pathogen (disease-causing agent) biology, and disease progression lead to ideas
about potential ways to diagnose or treat the disease, or, in the case of vaccines, how to prevent
infection. Researchers apply these ideas to the process of screening numerous substances and/
or molecules that might produce a desired immunological or therapeutic effect in humans, or
that might accurately diagnose a disease. This process can last several years. Only a handful of
the most promising product candidates proceed to the next stage of research, preclinical product
development.

Product development starts with preclinical research, in which a few candidate products that
are thought to have a specific therapeutic, preventive, or diagnostic effect go through rigorous
safety and efficacy testing before they can be tested on human subjects. Research at this stage
is initially conducted in the laboratory and then expanded to animal testing. The end goal of
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this stage is to ensure that the candidate product is safe for testing in humans, and that the
anticipated medical benefit outweighs the potential risks. The evidence from preclinical studies
must be thoroughly documented. It is submitted to a national regulatory authority, such as
the U.S. Food and Drug Administration (FDA), to obtain permission to proceed with clinical
testing in human subjects.

Clinical trials are conducted on human subjects. Because the products (drugs and vaccines)
are tested on humans, researchers must comply with strict regulatory standards in all phases
of clinical testing. Clinical trials that evaluate drugs are designed to verify that a candidate
drug is safe and effective. In the case of vaccines, researchers must verify the candidate vaccine’s
safety and ability to induce the desired immune response. Typically, clinical trials for drugs
and vaccines proceed in three phases, and each successive phase involves more human subjects.
(Diagnostics also undergo clinical testing, but generally not in the same sort of phased process
as is the case for drugs and vaccines.)

Clinical trials are the most expensive and the longest stage of the research process. For drugs
and vaccines, completion of all phases of clinical testing can take many years.

= In Phase I of clinical trials, the candidate drug or vaccine is administered to a small
number of healthy human subjects, primarily to test for safety and to further understand
how the drug or vaccine affects the human body.

= In Phase II, a candidate drug is administered to a larger number of people (about 30
to 100) who suffer from the disease for which the drug is being tested. Researchers
evaluate the safety and efficacy of the drug for a particular condition and seek to
gain insight into the common side effects and risks in patients. Phase Il vaccine trials
involve administration of a candidate vaccine to people who are not infected by the
disease being studied in order to determine whether the vaccine appears to work in
humans and to identify side effects and risks.

= Phase Ill involves expanded, more rigorous testing to satisfactorily demonstrate the
effectiveness of the drug or vaccine as a medical intervention, to determine the most
appropriate dosage or concentration, and to determine the range of potential side ef-
fects. This phase of clinical research is also designed to show whether the medical
benefits of the drug or vaccine outweigh the risks. Thousands of human subjects are
evaluated in this extremely expensive stage of development.

w If the results from all stages of a clinical trial demonstrate that a drug or vaccine is
safe and effective, and that the medical benefits of the drug or vaccine outweigh any
potential risks, the makers of the product candidate can submit an application to the
FDA for a license to commercially manufacture and market their product.
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m After a drug or vaccine has been marketed and sold commercially, post-marketing
studies, also referred to as Phase IV studies, may be conducted to continue to
evaluate any side effects that occur in the larger population and to develop different
formulations for different types of patients.

Complementary Activities

There are several other research activities that complement the medical product development
process.

Epidemiology research provides information about disease trends and the disease burden in
different populations. It is essential for determining when, where, and why new interventions
are needed.

Implementation research, sometimes called operational research, refers to research that is
conducted to evaluate the implementation of public health interventions and medical
advances in the field. It also includes research that is conducted to develop an understanding
of the economic, cultural, and sociological barriers to the use of public health interventions
and existing medical technologies. Implementation research is needed to determine
whether existing interventions are being used by the intended populations, and if not,
why not.

Education and training: Of course, research cannot happen unless there is a cadre of com-
petent scientists ready to conduct that research. Therefore, education and training are
essential to product development as well.

Capacity building: Finally, it is essential to build the human capabilities and institutional
capacity to conduct research, otherwise known as capacity building, especially in the
countries that are most affected by the diseases covered in this report. Capacity building
ensures that research can take place and that the results of that research can be translated
into clinical practice. It is essential to ensuring that research happens.
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More Funding Needed for Research on Neglected Infectious Diseases

APPENDIX V:
Tables: Research Funding for Individual Diseases

The summary tables that follow show detailed spending by agency and research area for
each of the eight diseases that we evaluated.

Data for CDC, DOD, and USAID were provided by the agencies. NIH provided data for its intra-
mural research (research that is conducted in-house by NIH scientists). We compiled NIH
extramural data (research funded by NIH that is performed by non-NIH scientists) using NIH
sources and a process recommended by the agency.

The four agencies that we studied in this report represent the vast majority of U.S. government
funding for neglected infectious disease research. Other agencies that conduct a very limited
amount of research in this area include the Department of Veterans Affairs (VA) and the
Food and Drug Administration (FDA). However, the related research that those agencies
fund is extremely minimal compared to the amount of research that is funded by the four
agencies on which we focused.

CDC, DOD, and USAID adjusted their funding data to account for double-counting of research
that applied to multiple diseases. This ensured that funding for projects that addressed
multiple diseases was counted only once. Families USA adjusted NIH data using the process
outlined in the Methodology (Appendix I) to control for double-counting.

Each agency was asked to report only appropriations-funded research for the categories
and diseases that we evaluated in this study. The agencies may conduct additional research
that is funded by other agencies or outside sources. In addition, the agencies may conduct
additional appropriations-funded scientific research and public health activities that were
not evaluated by our study. For instance, CDC may detect and respond to outbreaks of
dengue, Chagas disease, leishmaniasis, African sleeping sickness, cholera, and Buruli ulcer
through its Emerging Infections appropriated funds. However, these outbreak response
activities would not fit cleanly within the research categories of our study, which focus on
the research and development of improved tools, as opposed to outbreak detection and
response.

It is also important to note that the agencies’ own internal research categorization systems
may not match the research categories we used in this study. For example, DOD considers
product discovery to be the same as basic research. In contrast, our study splits basic
research and product discovery into two separate categories. DOD reported its data
according to the categories that we requested for the purposes of our study, so different
reports of DOD spending may not be comparable to ours.
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The World Can’t Wait

Organizations That Assisted with the
Development of This Report

Families USA’'s Global Health Initiative Advisory Board

Below we list the organizations and their representative staff who serve on Families USA’s
Global Health Initiative Advisory Board. Advisory Board members, and, in many cases, others
working with their organization, provided invaluable assistance with developing the research
definitions and reviewing and commenting on the online survey used for data collection. While
board members were generously available for consultation throughout the process, they did not
participate in abstract review or certify our results.

m  Aeras Foundation (Peg Willingham, Senior Director, External Affairs, and many thanks
also to her predecessor at Aeras, Bruce Kirschenbaum)

m  AIDS Vaccine Advocacy Coalition (AVAC) (Mitchell Warren, Executive Director)
m Alliance for Microbicide Development (Polly Harrison, Executive Director)

= Drugs for Neglected Diseases Initiative (Jana Armstrong, Director, DNDI North America,
and Els Torreele, Senior Project Manager)

m  Family Health International (Kate MacQueen, Senior Scientist)

m  Global Health Council (Maurice Middleberg, Vice President for Public Policy, and Nicole
Bates, Director, Government Relations)

®m  Medicines for Malaria Venture (Anna Wang, Vice President, Public Affairs)
m  RESULTS (John Fawcett, Legislative Director)

Other Organizations

Other organizations also assisted Families USA as we developed this report. While these
organizations provided insight and guidance at various stages of the process, they did not certify
the results of this study.

m  Treatment Action Group (TAG) and its Executive Director, Mark Harrington, generously
provided insights and guidance during the study process.

m  The George Institute, which is also engaged in a resource tracking study, assisted in
coordinating calls with NIH for data collection and was available to discuss analysis
related to NIH data. They were also available to discuss the review and analysis of data
provided by the other agencies.

In addition to the members of our Advisory Board and representatives at the agencies, we
would like to thank the following individuals who also assisted with reviewing this report: Dr.
Robert Hecht, Managing Director, Results for Development Institute; Dr. Peter Hotez, Professor
and Chair, Department of Microbiology, Immunology and Tropical Medicine, The George
Washington University, President, Sabin Vaccine Institute; and Dr. Ruth Levine, Vice President
for Programs and Operations, and Senior Fellow, Center for Global Development.
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More Funding Needed for Research on Neglected Infectious Diseases

CREDITS

This report was written by:

Janet Goldberg
Senior Strategist, Global Health Initiative
Families USA

Dee Mahan
Director, Global Health Initiative
Families USA

Kudzai Makomva
Policy Analyst, Global Health Initiative
Families USA

Christine Kim
Policy Analyst, Global Health Initiative
Families USA

The following Families USA staff contributed
to the preparation of this report:
Ron Pollack, Executive Director
Peggy Denker, Director of Publications
Ingrid VanTuinen, Senior Editor
Tara Bostock, Editorial Associate
Anne Holdefer, Publications Intern

Nancy Magill, Senior Graphic Designer

Families USA wishes to thank the following
individuals and organizations for their assistance:

Jennifer Tujaque, M.P.H., Epidemiology/Biostatistics,
assisted with data collection and the
review and classification of scientific abstracts.

APCO Worldwide, a global public relations and communications firm,
helped us develop our online survey for collecting data
from each of the agencies.
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it FamiliesUsA

The Voice for Health Care Consumers

Families USA is a national nonprofit organization dedicated to the achievement of high-quality,

affordable health care for all Americans. You can help promote our goals by joining our grassroots

advocacy network or by contributing to Families USA today.

O Yes, I want to add my voice in support of affordable, high-quality health care for all.
$25 $50 $100 $250 Other

U Please send me information about Families USA’s grassroots advocacy network.

U Please send me the publications listed below.

Title Quantity Price

Name:

Organization:

Street Address:

City, State, Zip Code:

Phone (day): Phone (eve):

Fax: E-mail:

* DC residents/organizations, add 5.75% sales tax or provide sales tax exemption certificate.

Total Amount Enclosed :

Contributions to Families USA are tax-deductible. Please make your check payable to Families USA.

Families USA receives no financing from the health or insurance industries.
We rely on funding from individuals and private foundations.

Families USA ¢ 1201 New York Avenue NW, Suite 1100 ¢ Washington, DC 20005 ¢ 202-628-3030
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Why Does Global Health Matter to Your State? State-specific fact sheets (11/08) $2.00
Limited-Benefit Plans: Expanding Coverage or Holding Your State Back? (10/08) $2.00
Congress Delivers Help to People with Medicare: An Overview of the Medicare $2.00
Improvments for Patients and Providers Act of 2008 (10/08)

An Unequal Burden: The True Cost of High-Deductible Health Plans for $2.00
Communities of Color (10/08)

Premiums versus Paychecks: A Growing Burden for Your State’s Workers $2.00
State-specific reports (9/08)

Precarious Position: States Must Balance Declining Revenues with a $2.00
Growing Need for Medicaid (7/08)

America’s Health Care Crisis: Cities on the Front Lines (6/08) $15.00
Failing Grades: State Consumer Protections in the Individual Health Insurance Market (6/08) $10.00
In Your Own Backyard: How NIH Funding Helps Your State’s Economy (6/08) $15.00
Bad Medicine: The President’s Medicaid Regulations Will Weaken State Economies $2.00
State-specific reports (4/08)

Reinsurance: A Primer (4/08) $2.00
CDC: Defending Global Health, Defending Our Health (updated 4//08) $2.00
Dying for Coverage. State-specific reports (3/08) $2.00
9 Million Children and Counting: The Administration’s Attack on Health Coverage for $2.00
America’s Children (2/08)

Fighting the World’s Most Devastating Diseases: A Plan for Closing the Research Gap (2/08) $2.00
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All Families USA publications are available online at
www.familiesusa.org

A complete list can be found at
www.familiesusa.org/resources/publications
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