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EXECUTIVE SUMMARY

The survey

The third G-FINDER survey reports on 2009 global investment into research and development (R&D)
of new products for neglected diseases, and identifies early trends and patterns across the three
years of global G-FINDER data. It covers:

e 31 neglected diseases

e 134 product areas for these diseases, including drugs, vaccines, diagnostics, microbicides and
vector control products

e Platform technologies (e.g. adjuvants, delivery technologies, diagnostic platforms)

e All types of product-related R&D, including basic research, discovery and preclinical, clinical
development, Phase IV and pharmacovigilance studies, and baseline epidemiological studies.

Building on the past two years, survey scope was further expanded this year in order to capture the
fullest picture of global investment into neglected disease R&D, with private sector organisations
in Brazil and India, and public funders in Ghana, Colombia and Thailand included in the survey for
the first time. In all, 847 organisations were surveyed in 2009, a 5% increase on 2008. The number
of organisations completing the survey rose to 218, also a 5% increase on 2008, with 100% of top
funders providing their 2009 data.

Findings

Total reported funding for R&D of neglected diseases in 2009 was $3,189m ($3,265m in unadjusted
2009 US$). Repeat survey participants — year-on-year (YOY) funders — increased their funding by
$239.0m (8.2%). Around $40.4m reported in 2008 was lost-to-follow-up, as these funders did
not participate in the 2009 survey; this was offset by $34.1m reported by new survey respondents
for 2009. Neglected disease R&D funding in 2009 was more evenly spread across the neglected
diseases than in previous years. Funding was also increasingly reliant on public funders, a trend
that was associated with a move away from product development funding, including decreased
funding for Product Development Partnerships (PDPs), and towards increased investment in basic
research.

DISEASE FINDINGS AND TRENDS

Funding in 2009 was less concentrated than in the first two
years of the G-FINDER survey. Three diseases — HIV/AIDS
($1,139m, 35.7% of global funding), malaria ($594.6m, 18.6%)
and tuberculosis ($560.0m, 17.6%) - still attracted 72% of
global neglected disease funding, but this was down from

"There was a 77% in 2007. Diarrhoeal diseases ($180.4m, 5.7%), dengue

($165.8m, 5.2%) and kinetoplastids ($162.3m, 5.1%) each

n Ota b I es h Ift received more than 5% of global funding for the first time.

. Tuberculosis (TB) received the largest increase in funding in
towards pu blic 2009, with YOY funders providing an extra $113.3m (up 25.4%)
. compared to 2008. Further significant increases in investment
fu N d N g ! were directed towards malaria (up $46.0m, 8.5%), diarrhoeal
diseases (up $43.9m, 33.2%) and dengue (up $34.3m, 27.3%).
Bacterial pneumonia and meningitis investment decreased
by $13.3m (-18.0%), reflecting successful vaccine registration,
whilst funding for HIV (down $10.3m, -0.9%) and salmonella

infections (down $0.1m, -0.3%) remained essentially steadly.
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"The focus moved

from product
Despite better funding distribution, several disease areas
remain underfunded; leprosy, rheumatic fever, trachoma development

and Buruli ulcer each received less than $11m (0.3%) of

global R&D investment. tO baS|C
research"

As in the past two years of the survey, responsibility for

neglected disease R&D funding fell largely on the shoulders

of public and philanthropic funders, who collectively

provided $2.8bn, or 87.1% of total funding. Public donors

contributed $2.1bn (66.5%), of which most came from High-

Income Country (HIC) governments ($2.0bn), whilst philanthropic organisations provided $654.0m
(20.5%). Industry investment of $411.2m accounted for 12.9% of global R&D funding, the majority
of which ($337.9m, 82.2%) came from multinational pharmaceutical companies (MNCs), with the
remaining $73.3m (17.8%) invested by small pharmaceutical companies and biotechs (SMEs).

There was a notable shift towards public funding in 2009, with YOY public funders driving the
increase in global funding and providing an extra $258.5m (up 14.0%). This public increase was
largely driven by four organisations, which collectively increased their funding by just over $250m:
the US National Institutes of Health (NIH) (up $177.8m, 16.5%), the US Department of Defense (DOD)
(up $25.7m, 35.4%), the UK Department for International Development (DFID) (up $41.1m, 95.0%),
and the UK Medical Research Council (MRC) (up $8.9m, 16.9%).
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By contrast, there was a significant decrease in overall philanthropic funding in 2009 (down
$62.5m, -8.7%), unlike 2008 when the Bill & Melinda Gates Foundation, in particular, was the driving
force behind increased global investment in neglected disease R&D. YOY pharmaceutical industry
investment increased by $42.8m (up 12.3%); this was entirely due to increased MNC investment of
$58.9m (up 21.1%), which offset a drop in investment from SMEs of $16.1m (-23.7%), likely due to
the global financial crisis.

These shifts tipped the balance between public funding, and funding provided by philanthropic
organisations and private industry: in turn, this led to a rebalancing of funding away from product
development and towards basic research. This was particularly evident in the diseases that saw
the largest swing to public funding, such as helminth and salmonella infections.

FUNDING FLOWS

Just over a quarter (26.3%) of global neglected disease R&D funding was invested internally
by public research institutions and private companies (up from 23.2% in 2008). The remaining
funding was channelled either directly to researchers and developers (73.4%) or to PDPs and other
intermediaries (22.5% and 4.1%, respectively).

There was a shift away from investment in PDPs in 2009. PDPs received $530.0m, a drop of
$50m from 2008 (-8.6%), causing their share of global grant funding to drop from 25.6% to 22.5%.
This reflected the overall shift towards public funding, with many governments and government
institutions leaning towards investment into basic research, rather than higher-risk product
development, as well as to research conducted by their own domestic institutions.

CONCLUSION

The 2009 increase in funding for neglected disease R&D, despite the global financial downturn,
is inspiring and encouraging. We applaud the generosity and humanity of the organisations who
contributed to this multi-billion dollar R&D effort, and are delighted to see these investments coming
to fruition in the form of new products for malaria, meningitis and pneumonia, among others. We
hope the information in G-FINDER will continue to assist in this vital work.
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INTRODUCTION

Background to the G-FINDER survey
The first and second G-FINDER reports shed light on 2007 and 2008 global investment into
research and development (R&D) of new products to prevent, diagnose, manage or cure neglected

diseases of the developing world. The third survey reports on 2009 investments, and identifies early
trends and patterns across the three years of global data.

The survey

WHICH DISEASES AND PRODUCTS ARE INCLUDED?

The scope of the G-FINDER survey is determined by applying three criteria (see Figure 1).
Application of these criteria results in a list of neglected diseases and products, for which R&D
would cease or wane if left to market forces.

Figure 1. 3-step filter to determine scope of neglected diseases covered by G-FINDER

The disease disproportionately affects

people in developing countries

YES

There is a need for new products Excluded from
G-FINDER survey

YES

There is market failure

YES

v

Included in G-FINDER survey
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All product R&D is covered by the survey, including:

® Drugs

e Vaccines (preventive and therapeutic)
e Diagnostics

e Microbicides

e Vector control products (pesticides, biological control agents and vaccines targeting animal
reservoirs)

e Platform technologies (adjuvants, diagnostic platforms and delivery devices). These are
technologies that can potentially be applied to a range of neglected diseases and products but
which have not yet been attached to a specific product for a specific disease.

We note that all product types are not needed for all diseases. For example, effective pneumonia
management requires new developing-world specific vaccines, but does not need new drugs as
therapies are either already available or in development.

Funders were asked to only report investments specifically targeted at developing-country
R&D needs. This is important to prevent neglected disease data being swamped by funding
for activities not directly related to product development (e.g. advocacy, behavioural research);
or by ‘white noise’ from overlapping commercial R&D investments (e.g. HIV/AIDS drugs and
pneumonia vaccines targeting Western markets; and investments in platform technologies
with shared applications for industrialized countries). As an example, G-FINDER defines eligible
pneumonia vaccine investments by strain, vaccine type and target age group; while eligible HIV/
AIDS drug investments are restricted to developing-country relevant products such as fixed-dose
combinations (FDCs) and paediatric formulations. Eligibility for inclusion is also tightly defined for
platform technologies to ensure that only funding for platforms for developing world applications
are included, as opposed to investment into platforms developed for commercial markets. Private
sector investment into platform technologies is therefore excluded (see Annexe 5 for outline of R&D
funding categories, setting out inclusions and exclusions).

The initial scope of G-FINDER diseases and definition of eligible R&D areas was determined in
2007 in consultation with an International Advisory Committee of experts in neglected diseases
and neglected disease product development (see Annexe 2). A further round of consultations took
place in Year Two. As a result of this process, for the 2008 survey, the typhoid and paratyphoid
fever disease category was broadened to include non-typhoidal Salmonella enterica (NTS) and
multiple salmonella infections; while lymphatic filariasis diagnostics were added as a neglected
area. There were no changes in survey scope for 2009. The final agreed scope of G-FINDER
diseases, products and technologies is shown in Table 1.



Table 1. G-FINDER diseases products and technologies Z
2 @%.0) S 2e® e WO © O
(5\5ea53 eaé\‘-'?\e% (y&/ Q\%c;gj\e(\\\“ 0‘\@9“05‘\0 \1\'\0‘0‘6\0\6 \‘gc‘(,\oe\:\a o> “ggg("& [R—
HIV/AIDS Restricted |Restricted | Y Y Y I—
Malaria U
Plasmodium falciparum Y Y Y Y Y
Plasmodium vivax Y Y Y Y Y D
Other and/or unspecified malaria strains Y Y Y Y Y
Tuberculosis Y Y Y Y Y D
Diarrhoeal diseases
Rotavirus Restricted O
Enterotoxigenic E.coli (ETEC) Y Y x
Cholera Y Restricted Y Y
Shigella Y  |Restricted| Y Y I_
Cryptosporidium Y Restricted Y Y Z
Enteroaggregative E.coli (EAggEC) Y Y
—
Giardia Y —
Multiple diseases Y Y Y Y
Dengue Y Y Y Y Y
Kinetoplastids
Chagas’ disease Y Y Y Y Y Y
Leishmaniasis Y Y Y Y Y
Sleeping sickness Y Y Y Y Y
Multiple diseases Y Y Y Y Y Y
Helminth infections
Roundworm (ascariasis) Y Y
Hookworm (ancylostomiasis & necatoriasis) Y Y Y
Whipworm (trichuriasis) Y Y
Strongyloidiasis & other intestinal roundworms Y Y Y Y
Lymphatic filariasis (elephantiasis) Y Y Y Y
Onchocerciasis (river blindness) Y Y Y Y Y
Schistosomiasis (bilharziasis) Y Y Y Y Y
Tapeworm (cysticercosis/taeniasis) Y Y Y
Multiple diseases Y Y Y Y Y
Bacterial pneumonia & meningitis
Streptococcus pneumoniae Restricted Y
Neisseria meningitidis Restricted Y
Both bacteria Y
Salmonella infections
Non-typhoidal Salmonella enterica (NTS) Y Y Y Y
Typhoid and Paratyphoid fever (S. typhi, S. paratyphi A) Y Y Y Y
Multiple salmonella infections Y Y Y Y
Leprosy Y Y Y
Rheumatic fever Y
Trachoma Y Y
Buruli ulcer Y Y Y Y
Adjuvants and Delivery technologies
immunomodulators and devices Diagnostic platforms
Platform technologies (non-disease specific) Restricted Restricted Restricted
Restricted denotes a category where only some investments are eligible, as defined in the outline of the R&D funding categories (see Annexe 5) PAGE

Y (Yes) denotes a category where a disease or product was included in the survey
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WHAT TYPES OF INVESTMENTS ARE INCLUDED?
G-FINDER qguantifies neglected disease investments in the following R&D areas:

e Basic research

e Product discovery and preclinical development

* Product clinical development

e Phase |V/pharmacovigilance studies of new products
e Baseline epidemiology in preparation for product trials.

Although we recognise the vital importance of activities such as advocacy, implementation
research, community education and general capacity building, these are outside the scope
of G-FINDER. We also exclude investment into non-pharmaceutical tools such as bednets or
circumcision, and general therapies such as painkillers or nutritional supplements, as these
investments cannot be ring-fenced to neglected disease treatment only.

HOW WAS DATA COLLECTED?

Two key principles guided design of the G-FINDER survey. We sought to provide data in a manner
that was as consistent and comparable as possible across all funders and diseases, and as close
to ‘real’ investment figures as we could get.

G-FINDER was therefore designed as an online survey into which all organisations entered their
data in the same way according to the same definitions and categories, and with the same
inclusion and exclusion criteria. All funders were asked to only include disbursements, as opposed
to commitments made but not yet disbursed; and we only accepted primary grant data.' Survey
respondents were asked to enter every neglected disease investment they had disbursed or
received in 2009 into a password-protected online database. The exception was the United
States National Institutes of Health (US NIH), for whom data was collected by mining the US NIH’s
Research, Condition and Disease Categorization (RCDC) system, launched in January 2009.

Multinational pharmaceutical companies (MNCs) agreed to provide full data on their neglected
disease investments. However, as these companies do not operate on a grant basis, the reporting
tool was varied somewhat in their case. Instead of grants, companies agreed to enter the number
of staff working on neglected disease programmes, their salaries, and direct project costs related
to these programmes. All investments were allocated by disease, product and research type
according to the same guidelines used for online survey recipients. As with other respondents,
companies were asked to include only disbursements rather than commitments. They were also
asked to exclude ‘soft figures’ such as in-kind contributions and costs of capital.

The third G-FINDER survey was open for an 8-week period from April to June 2010, during which
intensive follow-up and support for key recipients led to a total of 7,795 entries being recorded in
the database for financial year 2009 (an increase of 3% on the previous year).

With the exception of US NIH grants, all entries over $0.5m (i.e. any grant over 0.02% of total
funding) were then verified against the inclusion criteria and cross-checked for accuracy. Cross-
checking was conducted through automated reconciliation reports that matched investments
reported as disbursed by funders with investments reported as received by intermediaries and
product developers. Any discrepancies were resolved by contacting both groups to identify the
correct figure. US NIH funding data was supplemented and cross-referenced with information
received from the Office of AIDS Research and the National Institute of Allergy and Infectious
Diseases. Industry data was aggregated for MNCs and for smaller pharmaceutical companies and
biotechs (SMEs) in order to protect their confidentiality.

I An exception was made for some US NIH data, as described.



WHO WAS SURVEYED?

G-FINDER is primarily a survey of funding, and thus of funders. In its third year, the survey was sent
to 476 funders in 48 countries around the world. These included:

e Public, private and philanthropic funders in:

* High- and Middle-Income Countries (HICs and MICs) that were part of the Organisation for
Economic Co-operation and Development (OECD)

* European Union (EU) Member States and the European Commission (EC)

* HICs and MICs outside the OECD but with a significant research base (Singapore and the
Russian Federation)

e Public funders in three Innovative Developing Countries (IDCs) (South Africa, Brazil and India)

e Public funders in three low- and middle-income countries (LMICs) (Ghana, Colombia and
Thailand)

e Private sector funders in two IDCs (Brazil and India).
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We note that private sector organisations in Brazil and India, and public funders in Ghana,
Colombia and Thailand were included in the survey for the first time this year.

G-FINDER also surveyed a wide range of funding intermediaries, Product Development
Partnerships (PDPs) and researchers and developers who received funding. Data from these
groups was used to better understand how and where R&D investments were made, to track
funding flows through the system, to prevent double-counting, and to verify reported data.

In all, the 2009 survey was sent to 847 organisations identified as being involved in neglected
disease product development as either funders or recipients, a 5% increase on the number of
organisations surveyed in 2008 (808 survey recipients). These were prioritised into three groups
based on their R&D role (funder, PDP/intermediary or developer), level of funding, geographical
location and area of disease and product activity:

e The maximum priority group remained unchanged, including 27 organisations known from
previous surveys to be major funders (over $10m per year) or major private sector developers
investing internally into one of the target neglected diseases

¢ A high priority group of 156 organisations included known significant funders ($5-10m per
year); potential research funders in high-Gross Expenditure on R&D (GERD) countries;" and
a range of academic research institutes, PDPs, government research institutes, multinational
pharmaceutical firms and small companies, who collectively provided good coverage of R&D in
all disease areas. This represented a moderate increase (17%) in the number of organisations
in the high priority group compared to 2008 (133 organisations). This increase was due to
inclusion of public funders in Ghana, Colombia and Thailand; private sector groups in Brazil
and India; and to inclusion of groups who were not surveyed previously but were identified by
respondents as important funders

® The remaining survey recipients were known smaller funders (less than $5m per year) and
other known grant recipients.

il Gross Expenditure on R&D as a percentage of Gross Domestic Product (GDP) PAGE
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The G-FINDER process focused on the 183 organisations in the maximum and high priority groups,
who likely represented the majority of global neglected disease R&D funding and activity during
financial year 2009.

Survey participation increased in 2009, with 218 organisations providing data (including 22 with no
investment to report), compared to 208 in 2008 and 150 in 2007. In the maximum priority group, 27
recipients (100%) provided funding information for 2009, up from 92% in 2007 and 96% in 2008. In
the high priority group, 147 organisations (94%) provided full funding information for 2009, up from
91% in 2007 and the same as 2008. However, there was also some loss-to-follow-up this year, with
15 organisations reporting data for 2008, but not submitting data for 2009. See Annexe 4 for a full
list of survey participants.

HOW WERE CHANGES IN SCOPE MANAGED?

It is important when comparing figures between survey years to distinguish between real changes
in funding and apparent changes due to fluctuating numbers of survey participants. Funding
figures have therefore been broken down to distinguish between:

1. Increases or decreases reported by repeat survey participants—called year-on-year (YOY)
funders—which represent real funding changes

2. Increases reported by new survey participants, which do not indicate a true increase in
neglected disease funding but rather an improvement in G-FINDER’s data capture

3. Decreases due to non-participation by organisations that provided data to G-FINDER in previous
years but were lost-to-follow-up in the 2009 survey. These do not represent true decreases in
funding but rather a decrease in data capture.



Reading the findings

All reported funding is for investments made in the 2009 financial year (Year Three). Comparison is
made, where relevant, to investments made in the 2008 (Year Two) financial year.

Throughout the text references to 2007, 2008 and 2009 are made as follows:

e 2007 refers to financial year 2007 or Year One of the survey
e 2008 refers to financial year 2008 or Year Two of the survey
e 2009 refers to financial year 2009 or Year Three of the survey.

For consistency, 2009 and 2008 funding data is adjusted for inflation and reported in 2007 US
dollars (US$), unless indicated otherwise. This is important to avoid conflating real year-on-year
changes in funding with changes due to inflation and exchange rate fluctuations. For reference
purposes, unadjusted 2009 figures are also occasionally included. When this occurs, the
unadjusted (nominal) figure is shown in italicised text in parenthesis after the adjusted figure. For
example, “Reported funding for R&D of neglected diseases reached $3,186m ($3,262m) in 2009".
In this example, $3,262m represents the unadjusted nominal 2009 figure. In Tables, unadjusted
figures are also labelled as ‘2009 Nominal (US$)'.

As noted above, there are year to year fluctuations in survey participation; particularly in Year Two
when there was a large survey expansion, making 2007 to 2008 comparisons in funding difficult.
Therefore, any changes in funding (increases and decreases) noted in the report will refer to 2008
and 2009 only, and will concern only those organisations that participated in the survey in both
years, i.e. YOY funders. Similarly, 2007 data shown in bar charts should not be compared with
2008 and 2009 data (and is hence shown in faded colours).

Unless noted otherwise, all DALY (Disability Adjusted Life Year) figures in the report are 2004 DALYs
for LMICs, as reported by the World Health Organization (WHO) in their 2004 update of the Global
Burden of Disease,' these being the most comprehensive and recent figures available. In some
cases, WHO estimates are lower than those derived using other methods or published by other
groups, however they allowed the most consistent approach across diseases.

For brevity, we use the term ‘Developing Countries’ (DCs) to denote low- and middle-income
countries as defined by the World Bank (except Mexico, Turkey and Poland which are part of
the OECD and the Russian Federation); and ‘Innovative Developing Countries’ (IDCs) to refer to
developing countries with a strong R&D base who participated in the G-FINDER survey (South
Africa, Brazil, India). The OECD countries, EU Member States, European Commission (EC),
Singapore and the Russian Federation are collectively denoted by the term High Income Countries
(HICs). These terms differ somewhat from their common use, but are valuable shorthand for this
report. MNCs are defined as multinational pharmaceutical companies with revenues of over $10bn
per annum.
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Around 3% ($85.3m) of funding was reported to the survey as ‘unspecified’, usually for muilti-
disease programmes where funds could not easily be apportioned by disease. A proportion of
funding for some diseases was also ‘unspecified’, for instance, when funders reported a grant for
research into tuberculosis (TB) basic research and drugs without apportioning funding to each
product category. This means that reported funding for some diseases and products will be slightly
lower than actual funding, with the difference being included as ‘unspecified’ funding. This is likely
to particularly affect figures from the US NIH for individual diseases, as the US NIH had a higher
number of multi-disease grants than other funders.

A further 2.3% ($74.1m) was given as core funding to R&D organisations that work in multiple
disease areas, for example, the Institute for One World Health (iOWH) and the Special Programme
for Research and Training in Tropical Diseases (TDR). As this funding could not be accurately
allocated by disease it was reported as unallocated core funding. In cases where grants to a multi-
disease organisation were earmarked for a specific disease or product, they were included under
the specific disease-product area.

Finally, readers should be aware that, as with all surveys, there are limitations to the data presented.
Survey non-completion by funders will have an impact, as will methodological choices (See Annexe
1 for further details).



FINDINGS - FUNDING BY DISEASE

Reported funding for R&D of neglected diseases reached $3,189m ($3,265m) in 2009. This was
a moderate increase from 2008, with YOY funders providing an additional $239.0m (up 8.2%).
Around $40.4m reported in 2008 was lost-to-follow-up as these funders did not participate in the
2009 survey, with this being offset by $34.1m reported by new survey respondents for 2009.

The concentration of funding noted in earlier surveys decreased markedly. HIV/AIDS, malaria and
tuberculosis (TB) captured only 71.9% ($2,293m) of global funding, compared to 72.8% ($2,153m)
in 2008, and 76.6% ($1,962m) in 2007, with this largely due to a stabilising of HIV funding in 2009.
Notably, diarrhoeal diseases, dengue and kinetoplastids each received more than a 5% share of
global funding for the first time. However, other neglected disease areas continued to receive under
3% of global funding, including helminths, bacterial pneumonia and meningitis, and salmonella
infections; while leprosy, rheumatic fever, trachoma and Buruli ulcer each received less than $11m
(0.3%) of global R&D investment.

TB experienced the highest increase in investment from YOY funders, up $113.3m (25.4%). Other
areas that saw large increases relative to 2008 included diarrhoeal diseases (up $43.9m, 33.2%)
and dengue (up $34.3m, 27.3%). Malaria saw increased funding of $46.0m, although this was a
rise of only 8.5% in percentage terms. Bacterial pneumonia and meningitis saw a considerable
drop in investment from YOY funders (down $13.3m, -18.0%), although we note that this represents
successful vaccine registration rather than decreased R&D interest; while HIV investment from YOY
funders remained essentially steady (down $10.3m, -0.9%).
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Table 2. Total R&D funding by disease 2007-2009

o
D o= e ® N

O\Se’ose oS! © 3 o N 'L&%‘s\ oS! o 200%"/“ 2009"/"
HIV/AIDS 1,083,018,193 | 1,164,882,551 1,138,635,193 | 1,168,028,900 | 42.3 | 39.4 | 357
Malaria 468,449,438 541,746,356 594,560,464 602,396,399 18.3 18.3 18.6
Tuberculosis 410,428,697 445,927,682 560,019,414 579,139,261 16.0 156.1 17.6
Diarrhoeal diseases 113,889,118 132,198,981 180,426,679 184,975,839 4.4 4.5 6177
Dengue 82,013,895 126,752,203 165,812,310 171,340,143 3.2 4.3 5.2
Kinetoplastids 125,122,839 139,207,962 162,258,968 164,258,145 4.9 4.7 5.1
Helminth infections (worms & flukes) 51,591,838 66,837,827 79,414,264 81,403,579 2.0 2.3 2.5
Bacterial pneumonia & meningitis 32,517,311 90,844,284 68,988,629 69,616,845 1.3 3.1 2.2
Salmonella infections 9,117,212 39,486,243 39,378,570 40,292,953 0.4 1.3 1.2
Leprosy 5,619,475 9,769,250 10,984,756 10,988,295 0.2 0.3 0.3
Rheumatic fever 1,670,089 2,179,609 3,009,737 3,084,468 0.1 0.1 0.1
Trachoma 1,679,711 2,073,659 1,798,463 1,841,432 0.1 0.1 0.1
Buruli ulcer 2,412,950 1,954,465 1,793,718 1,879,281 0.1 0.1 041
Platform technologies 9,997,190 16,298,026 22,086,907 22,802,489 0.4 0.6 0.7
General diagnostic platforms 4,791,152 5,253,880 8,612,816 8,858,408 0.2 0.2 0.3
Delivery technologies and devices 2,520,889 8,828,293 7,886,484 8,134,344 01 0.3 0.2
Adjuvants and immunomodulators 2,685,148 2,215,853 5,587,607 5,809,736 0.1 0.1 0.2
ggg;ﬂgﬁ;’;ﬁaﬁgﬁ multi-disease 110,921,673 | 101,097,348 | 74,094,564 74381465 | 43| 34| 23
Unspecified disease 51,619,120 74,707,997 85,332,381 88,144,159 2.0 2.5 2.7

Disease Total

2,560,068,749

" Figures are adjusted for inflation and reported in 2007 US dollars

* Figures are in current (2009) US dollars

2,955,964,344

3,188,595,015

3,264,573,652
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When reading the funding tables, it is important to note that some of the diseases listed above are
actually groups of diseases, such as the diarrhoeal illnesses and helminth infections. This grouping
reflects common practice; for instance, burden of disease DALYs are generally reported according
to these categories. It also reflects the shared nature of research investments in some areas. For
example, research into kinetoplastids often pertains to more than one kinetoplastid disease e.g.
Chagas’ disease, leishmaniasis and sleeping sickness, while Streptococcus pneumoniae R&D is
often targeted at both pneumonia and meningitis. (Please see Table 1 for disease groupings used.)
Where possible, however, information is broken down to disease level.



HIV/AIDS

The Acquired Immune Deficiency Syndrome (AIDS) is caused
by the Human Immunodeficiency Virus (HIV). This virus infects
cells of the human immune system, destroying or impairing
their function. As the immune system becomes progressively
weaker, the patient becomes more susceptible to other
diseases, often dying from TB or other infections.

2007 2008*  2009* ) . .
NEW SURVEY PARTICIPANTS HIV/AIDS was responsible for 57.8 million DALYs and 2 million
[l REPEAT SURVEY PARTICIPANTS deaths in 2004, making it the third highest cause of morbidity
e a0y b e on end and mortality from neglected diseases in the developing
" There may be minor under-reporting World.

as some organisations did not submit
2009 data

The rapid mutation of the HIV virus has posed a significant
$1 14 BlLLlON challenge for vaccine development, with an efficacious
- vaccine still many years away. Whilst encouraging, Phase
TOTAL SPEND ON HIV/AIDS Il clinical trials of the most advanced vaccine candidate (a
REDIN 2009 prime boost combination), demonstrated a very modest
30% efficacy. Antiretroviral drugs are available, but most are
not adapted for DC use, for instance paediatric formulations
and fixed-dose combinations are needed. Current methods
for early diagnosis of HIV are also often unsuitable for DCs,
although there has been some progress towards robust,
simple, rapid point-of-care diagnostics, with several promising
candidates in early development.®
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Several microbicide candidates are under study and testing.
After the failure of PRO 2000 in a phase Il clinical trial in late
2009, CAPRISA 004 tenofovir-gel is now the most advanced
microbicide candidate, with promising phase lIb trial results.*

35.7%

OF GLOBAL R&D FUNDING R&D needed for HIV/AIDS in DCs includes:
¢ Basic research
¢ Drugs specific to DC needs
* Preventive vaccines

¢ Diagnostics

¢ Microbicides

In 2009, HIV/AIDS received $1,139m ($7,768m) in R&D funding. This meant HIV/AIDS funding
essentially held steady, with a minimal $10.3m (-0.9%) decrease seen from YOY funders in 2009.
The further $16.0m drop in reported funding consisted of $17.8m lost-to-follow-up from funders
who did not participate in the 2009 survey, offset by $1.8m reported by new survey respondents.
HIV/AIDS again received the highest percentage of global investment (35.7% of the total), although
its share of the global funding pie decreased significantly (from 39.4% in 2008) largely due to
increased funding in other disease areas.

Over half of total HIV/AIDS funding ($657.9m, 57.8%) was directed to vaccine development in
2009. A further $203.6m (17.9%) was directed to microbicides, $184.1m (16.2%) to basic research,
$42.8m (3.8%) to diagnostics and $28.9m (2.5%) to DC-specific drug development.
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Data from YOV funders (excluding variations due to non-participants and new survey participants),
showed a modest shift in funding from microbicides (down $30.3m, -13%), vaccines (down $8.5m,
-1.8%), and drugs (down $16.4m, -36.2%), towards diagnostics (up $16.1m, 63.8%) and basic
research (up $10.2m, 5.8%). We note, however, that a large contributor to the apparent drop in
microbicide funding was uneven disbursement of a multi-year grant from the Bill & Melinda Gates
Foundation. Taking this into account, microbicide funding remained relatively stable in 2009.

Figure 2. HIV/AIDS R&D funding by product type 2007-2009
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600

63.9% _
Unspecified
400 W Diagnostics

Microbicides

200 —01% 2.5% [ Vaccines (Preventive)

16.3% 14.9% 16.2% ¥ Drugs
Basic research

2007 2008 2009**

* Figures are adjusted for inflation and reported in 2007 US dollars
A There may be minor under-reporting as some organisations did not submit 2009 data

HIV/AIDS funding was again highly concentrated with 12 organisations providing 93.5% of
funding (compared to 91.7% in 2008). The largest funding increases were seen from the US NIH
(up $45.1m, 7%) — particularly due to its new American Recovery and Reinvestment Act (ARRA)
programme’, the US Department of Defense (DOD) (up $9.8m, 40.0%) and United Kingdom
Department for International Development (UK DFID) (up $9.6m, 33.4%). Significant decreases
were seen from the Gates Foundation (down $41.1m, -25.6%, mainly due to uneven disbursement
of a multi-year microbicide grant) and pharmaceutical companies (who, after accounting for the
change in survey participants, decreased their investment by $12.8m, -27.5%). Decreased funding
by two aid agencies, the Canadian International Development Agency (CIDA) (down $11.2m,
-67.6%) and the Swedish International Development Agency (SIDA) (down $4.2m, -41.6%), led to
both dropping out of the list of top 12 HIV/AIDS funders in 2009.

iijn February 2009, the US government announced that it would commit more than $10 billion as part of a new funding initiative - the

PAGE American Recovery and Reinvestment Act (ARRA). These funds were to be provided via the National Institutes of Health to fund scientific

22 research, construction and improvement of research facilities, and the purchase of scientific equipment. Part of these funds ($200m)

was allocated for Challenge grants to support scientific and health research challenges in biomedical and behavioural research: http://
http://www.nih.gov/news/health/mar2009/ncrr-11.htm



Table 3. Top 12 HIV/AIDS R&D funders 2009

Disease Total 1,083,018,193 1,164,882,551 1,138,635,193 100.0 100.0

" Figures are adjusted for inflation and reported in 2007 US dollars

Alncludes new survey respondents in 2009

B The apparent increase in funding from Inserm is mainly due to more comprehensive reporting

* Subtotals for 2007 and 2008 top 12 reflect the top funders for those respective years, not the top 12 for 2009

V)
< W o Sk B o o LLI
e S 2 S o 2 o2 b S5 V)
US National Institutes of Health (NIH) 678,816,000 643,838,823 688,900,175 | 62.7 | 55.3 | 60.5 <
Bill & Melinda Gates Foundation 91,975,642 160,531,263 119,431,387 85| 138 | 105 LIJ
United States Agency for International Development (USAID) 67,457,000 67,813,102 68,169,518 6.2 5.8 6.0
UK Department for International Development (DFID) 31,151,182 28,718,490 38,305,345 2.9 2.5 3.4 (£
f\e%%fr?j;igﬂarmacemica' aind (et einel el eermpeny 10,635,626 | 47,449,865 | 35342218 | 18| 41| 34 D
US Department of Defense (DOD) 27,800,000 24,448,940 34,236,010 2.6 21 3.0
European Commission 24,794,890 26,305,301 27,100,813 2.3 2.3 2.4 |
Inserm - Institute of Infectious Diseases® 342,620 1,180,483 12,497,386 0.0 0.1 11
French National Agency for AIDS Research (ANRS) 10,511,570 14,700,289 11,919,251 1.0 18 1.0 m
UK Medical Research Council (MRC) 13,101,548 11,635,919 11,861,961 1.2 1.0 1.0 w
Wellcome Trust 6,932,786 9,429,787 9,296,776 0.6 0.8 0.8
Royal Norwegian Ministry of Foreign Affairs 8,858,106 8,146,501 7,440,225 0.8 0.7 0.7 Z
Subtotal top 12 HIV/AIDS R&D funders* 1,010,093,653 | 1,068,173,703 | 1,064,501,065 | 93.3 | 91.7 | 93.5 —
<
L

Public and philanthropic organisations provided the vast majority of HIV/AIDS R&D funding in
2009, with public funders providing $970.4m (85.2%), and a further $132.9m (11.7%) coming from
philanthropic organisations. Almost all public funding (98.8%) came from HIC governments, with
LMIC governments providing 1.1% and multilateral organisations just 0.1%.

YOY public funders increased their investment by $44.4m (up 4.8%). Coupled with a drop in
philanthropic funding (down $41.9m, -24.0%), this meant that public funders increased their share
of global HIV/AIDS funding to 85.2% (up from 80.9% in 2008). The pharmaceutical industry was
again barely active in this area, with a 2009 investment of $35.3m (3.1%) — a drop from YOY funders
of $12.8m (-27.5%) on 2008 figures.

Figure 3. HIV/AIDS R&D funding by funder type 2009

Private (multinational Private
pharmaceutical companies) (small pharmaceutical
1.5% companies and biotech)
1.6%

Philanthropic
11.7%

Public (LMIC governments)
1.0%

Public (multilaterals)

0.1%

+—— Public (HIC governments)
84.2%
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MALARIA

$8.7m Malaria is a parasitic disease transmitted through the bite
of an infected mosquito. The two most common types
of malaria are caused by Plasmodium falciparum and
Plasmodium vivax. Left untreated, malaria can cause severe
illness and even death, with children and pregnant women
being the most vulnerable (85% of malaria deaths are children

2007 2008 2009* under five years of age).®

NEW SURVEY PARTICIPANTS . .
[ REPEAT SURVEY PARTICIPANTS Malaria caused 33.9 million DALYS and at least 890,000
* Fi djusted f flati d H i H i i i
rooriad in 2007 U dotlare. deaths in the developing world in 2004, making it the fifth
" There may be minor under-reporting highest cause of morbidity and mortality from neglected
as some organisations did not submit . . . 0
2009 data diseases. P. falciparum is by far the most deadly, accounting

for 98% of malaria cases in sub-Saharan Africa. However, P.
$594 6 M I LLI O N vivax is estimated to account for 25-40% of the global malaria
. burden® and is particularly common in South-East Asia and
TOTAL SPEND ON MALARIA South America.”
R&D IN 2009

The emergence of resistance to artemisinin-based
combination therapies (ACTs) and insecticides means new
therapies are needed.® Cheap, sensitive and specific Rapid
Diagnostic Tests are available, but their quality and heat
stability can be problematic, and new diagnostics are needed
to distinguish between severe and uncomplicated malaria,
and malaria and other febrile illnesses.®
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Progress has continued since 2008. The RTS,S malaria
vaccine candidate entered large-scale trials in Africa in May
2009, with regulatory submission planned for 2012."° Several
promising synthetic alternatives to artemisinins are also in

186% clinical trials, including the ozonides arterolane/PQP (Phase
lIl) and OZ439 (Phase lla)."

OF GLOBAL R&D FUNDING
Malaria R&D is needed in many areas including:

¢ Basic research

* Drugs

* Preventive vaccines

¢ Diagnostics

¢ Vector control products

Global funding for malaria R&D in 2009 was $594.6m ($602.4m). This was a moderate increase
from 2008, with YOY funders providing an additional $46.0m (up 8.5%). The further $6.8m rise in
reported funding consisted of $8.7m reported by new survey respondents, offset by $1.9m lost-to-
follow-up from funders who did not participate in the 2009 survey. Malaria maintained its share of
global funding (18.6% compared to 18.3% in 2008).

Malaria R&D funding was split between vaccine development ($195.8m, 32.9%), drug development
($182.5m, 30.7%) and basic research ($147.7m, 24.8%). Vector control products received $26.7m
(4.5%) and diagnostics just $9.1m (1.5%).
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Data from YOY funders showed significant increases between 2008 and 2009 in vaccine funding
(up $22.3m, 13%), vector control products (up $14.2m, 114.1%) and basic research (up $11.7m,
8.8%). The increased vaccine investment trend in 2007-2009 was largely due to progression of the
RTS,S vaccine candidate, which was in large-scale Phase llb and Ill clinical trials during that time;
while the more-than-doubling of vector control funding reflects a ramped up contribution from the
Gates Foundation, who accounted for nearly 90% of this increase. Funding for drug development
remained steady, with an increase of $3.7m (2.1%), arresting the funding drop seen in the Year Two
survey. The increase in diagnostic funding was proportionally large (up 17.0%), but amounted to
just $1.3m.

Figure 4. Malaria R&D funding by product type 2007-2009
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* Figures are adjusted for inflation and reported in 2007 US dollars
" There may be minor under-reporting as some organisations did not submit 2009 data

Malaria R&D funding remains highly concentrated, with the top 12 funders contributing more than
90% of total funding, and the top two just over half (50.2%). Most top 12 funders continued to
steadily increase their contributions, but the dramatic 2008 funding increases from groups like the
Gates Foundation were absent this year. Importantly, the 2009 increase in malaria R&D funding
was not dependent on the top two funders. Unlike in 2008, when the Gates Foundation and the US
NIH accounted for 95% of the funding increase, in 2009 these two organisations represented just
37.7% of the increase, with other groups increasingly stepping up their contributions.
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Table 4. Top 12 malaria R&D funders 2009

) »
o 2 WP o ok
o o0 o o o0
Bill & Melinda Gates Foundation 124,464,185 173,722,323 182,444,291 26.6
US National Institutes of Health (NIH) 84,422,644 104,810,620 116,013,245 18.0

Aggregate pharmaceutical and biotechnology company 90793583 90 611134 99,930,024 19.4

respondents?

US Department of Defense (DOD) 33,126,578 30,518,142 37,585,617 71
Wellcome Trust 28,255,207 26,732,141 27,204,542 6.0
European Commission 21,673,026 25,296,589 24,949,051 4.6
UK Medical Research Council (MRC) 18,594,597 18,985,044 20,712,331 4.0
(Al\ﬁszf\l;laRhgl)j National Health and Medical Research Council 7,692,288 9,012,351 10,201,615 16
United States Agency for International Development (USAID) 9,249,900 8,164,740 8,166,618 2.0
Institut Pasteur 13,142,888 7,739,784 7,067,036 2.8
Indian Council of Medical Research (ICMR)® - 8,342,271 6,500,473 0.0
German Research Foundation (DFG)© 1,299,214 - 5,165,277 0.3
Subtotal top 12 malaria R&D funders* 442,390,785 507,870,081 545,240,120 | 94.4

Disease Total 468,449,438 541,746,356 594,560,464

" Figures are adjusted for inflation and reported in 2007 US dollars
A Includes new survey respondents in 2009
B New survey recipient in 2008, no 2007 data available.
The drop in funding in 2009 is likely due to less comprehensive reporting by some of its institutes
C The apparent increase in funding from DFG is mainly due to more comprehensive reporting (no data reported in 2008)
* Subtotals for 2007 and 2008 top 12 reflect the top funders for those respective years, not the top 12 for 2009
- No reported funding in category
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unchanged. IDC companies contributed $4.1m to malaria R&D funding.

contributed $18.8m (6.7%) and multilaterals $1.5m (0.5%).

Figure 5. Malaria R&D funding by funder type 2009
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Public and philanthropic funding continued to account for the majority of malaria R&D funding
(83.3%), as in 2008. Public funding totalled $282.7m in 2009, an increase of $31.8m (12.9%); while
philanthropic funding was $212.6m, an increase of $9.5m (up 4.7%). Industry provided $99.2m,
an increase from YOY funders of $4.9m (up 5.4%), although industry’s funding share remained

Within public funders, HIC governments contributed the lion’s share ($262.4m, 92.8%), and
accounted for virtually all (97%) the increase in public funding for malaria R&D. LMIC governments
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TUBERCULOSIS

2007 2008* 2009**

NEW SURVEY PARTICIPANTS
1] REPEAT SURVEY PARTICIPANTS

* Figures are adjusted for inflation and
reported in 2007 US dollars

 There may be minor under-reporting
as some organisations did not submit
2009 data

$560.0 MILLION

TOTAL SPEND ON TB
R&D IN 2009

17.6%

OF GLOBAL R&D FUNDING

Tuberculosis (TB) is a bacterial disease that usually affects the
lungs, and is spread by air droplets from infected people. After
infection, TB may remain latent with no symptoms. However,
if it progresses to active disease, it causes coughing, night
sweats, fever and weight loss. TB is a leading cause of death
among people with HIV/AIDS.

TB was responsible for 34 million DALYs and 1.4 million
deaths in 2004. It was the fourth highest cause of morbidity
and mortality from neglected diseases.

The only available TB vaccine is the BCG, an 80 years old
vaccine that is highly effective only against disseminated TB
in children.”” A new vaccine is needed, which should have
greater efficacy than BCG, whilst matching or improving
its safety profile. Current TB treatment regimens require
adherence to a complex array of drugs over a lengthy period
(from 6 to 24 months), leading to poor compliance and
fuelling drug resistance, treatment failure and death. There is
a need for rapid acting, potent anti-tubercular drugs that are
efficacious against multidrug-resistant and extensively drug-
resistant TB (MDR-TB and XDR-TB), as well as being safe to
co-administer with antiretroviral therapies for HIV. Existing
TB point-of-care diagnostics suitable for DC use are also
inadequate, detecting less than half of active TB cases'; there
is need for cheap, rapid, easy-to-use diagnostics that can
distinguish between active and latent disease, with or without
HIV co-infection.

There are multiple drug candidates in development, including
a novel three-drug combination (PA-824, moxifloxacin and
pyrazinamide) that has shown promising results against both
drug-sensitive and MDR-TB.™ There are also several vaccine
candidates in clinical trials, with the most advanced being
MVAB5A/AERAS-485 and GSK M72. Progress has been
made in diagnostic development, with Cepheid’s nucleic acid
detection device (GeneXpert MTB/RIf) showing excellent
results, but even with compassionate pricing for DCs this
system’s high cost may be a barrier.

R&D needs for TB include:

* Basic research

* Drugs

¢ Diagnostics

* Preventive vaccines
¢ Therapeutic vaccines
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TB received $560.0m ($579.17m) in R&D funding in 2009. This was a considerable increase from
2008, with YOY funders providing an additional $113.3m (up 25.4%). The further $0.8m rise in
reported funding consisted of $1.3m reported by new survey respondents, offset by $0.5m lost-to-
follow-up from funders who did not participate in the 2009 survey. TB increased its share of global
funding (17.6% compared to 15.1% in 2008).

The majority of TB funding went to basic research ($199.5m, 35.6%), followed by drugs ($180.0m,
32.1%) and preventive vaccines ($108.6m, 19.4%). A further $52.2m (9.3%) was directed to
diagnostics and $5.4m (1.0%) to therapeutic vaccines.

YOY funders considerably increased their investments in basic research (up $63.3m, 46.7%) -
mostly due to increased funding from the US NIH, and in drug R&D (up $32.7m, 22.3%), where the
increase was for the most part due to industry investment. A more moderate rise was reported for
diagnostics (up $7.5m, 16.8%) while investment in vaccines remained virtually flat.

Figure 6. TB R&D funding by product type 2007-2009
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* Figures are adjusted for inflation and reported in 2007 US dollars
" Allocation to the different product types has been updated and therefore differs from published data for 2008
T There may be minor under-reporting as some organisations did not submit 2009 data

The top-12 funders of TB R&D accounted for 90.1% of total funding in this disease area in 2009,
with the majority of funding ($383.4m) coming from the US NIH, the private sector and the Gates
Foundation. The most significant increase came from the US NIH (up $50.5m, 44.7%), which
ramped up funding considerably after a small decrease in 2008; while the UK DFID also became a
more prominent TB funder in 2009 (up $14.0m, 417.3%). The only top 12 funder to show a decrease
was the Gates Foundation (down $35.1m, -26.6%), although this was due to a combination of
grants tapering down at the end of projects and uneven disbursement of multi-year grants.
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Table 5. Top 12 TB R&D funders 2009

w“de(

US National Institutes of Health (NIH)

Aggregate pharmaceutical and biotechnology company
respondents”

Bill & Melinda Gates Foundation

European Commission

UK Medical Research Council (MRC)

UK Department for International Development (DFID)
US Centers for Disease Control (CDC)

Statens Serum Institute (SSI)

Wellcome Trust

United States Agency for International Development (USAID)
Dutch Ministry of Foreign Affairs

Inserm - Institute of Infectious Diseases®

Subtotal top 12 TB R&D funders*

Disease Total

" Figures are adjusted for inflation and reported in 2007 US dollars
A Includes new survey respondents in 2009

B The apparent increase in funding from Inserm is mainly due to more comprehensive reporting

)
o =
%

121,741,199
65,954,715

115,864,538
21,455,029
12,710,433
1,801,625
11,617,000
3,672,882
2,599,875
3,893,436
12,187,935
328,915

385,827,417

410,428,697

B2 >

\)5%\'\

112,844,319
87,029,053

131,983,857
27,870,907
12,832,477

3,360,090
8,813,953
3,166,531
5,485,274
6,551,060
4,584,714
393,494
408,545,193
445,927,582

* Subtotals for 2007 and 2008 top 12 reflect the top funders for those respective years, not the top 12 for 2009

%

.
>

163,328,162
123,161,353

96,890,583
28,730,986
21,761,331
17,380,915
14,422,770
9,174,072
8,211,120
8,147,289
7,451,930
5,862,520
504,513,031
560,019,414

o

29.7

16.1

28.2
5.2
3.1
0.4
2.8
0.9
0.6
0.9
3.0
0.1

94.0

ofo

B
5.3
19.5

29.6
6.3
219
0.8
2.0
0.7
1.2
1.5
1.0
0.1

91.6

%

0/0

29.2

22.0

17.3

Public funders accounted for more than half of total TB funding in 2009 ($329.1m, 58.8%), with
philanthropic organisations accounting for a further $107.7m (19.2%), and $123.1m (22.0%) coming
from the private sector. As YOY philanthropic funders decreased their funding by $30.6m (down
22.1%), TB investment increasingly relied on the public sector, particularly HIC governments. HIC
governments contributed 94.8% of all public funding, whilst LMIC governments provided 3.0%,
and multilaterals 2.2%. YOY public funders increased their investments considerably, by $108.5m
(up 49.4%). The pharmaceutical sector also increased their investments substantially (up $35.9m,
41.4%), after accounting for the change in survey participants. This increase was mainly driven by
MNCs (up $33.6m, 45.6%) while YOY SMEs only increased their funding by $2.3m (up 17.5%). No
IDC companies surveyed contributed to TB R&D investment.

Figure 7. TB R&D funding by funder type 2009
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DIARRHOEAL DISEASES

$4.3m Diarrhoeal diseases are a group of illnesses caused by viruses,
bacteria or protozoa, that all present with fever and diarrhoea.
They range from rotavirus and E. coli, which are relatively
common in the West; to cholera and shigella, which are mostly
prevalent in DC settings. Diarrhoeal diseases have the highest
impact on children under five years of age and are often
transmitted by contaminated food or water. Although they
rarely cause death in Western settings, due primarily to better

NEW SURVEY PARTICIPANTS health care, their impact in the developing world is severe.
[l REPEAT SURVEY PARTICIPANTS

* Figures are adjusted for inflation and

reported in 2007 US dollars Diarrhoeal illnesses were collectively responsible for 72.3
million DALYs and just over 2 million deaths in the developing

$1 80 4 MILLION world in 2004, making them the second highest cause of

neglected disease mortality and morbidity.
TOTAL SPEND ON DIARRHOEAL

DISEASE R&D IN 2009 Current vaccines against diarrhoeal diseases such as cholera
are not always suitable for infants under the age of one,
and some are relatively ineffective; new bi- and multivalent
vaccines that are suitable for infants, and which have
longer durations of protection, are needed for each of the
diarrhoeal diseases. New, safe, effective and affordable drugs
are needed for some diarrhoeal diseases to complement
supportive interventions such as oral rehydration therapy
(ORT) and zinc supplementation.” New, rapid and reliable
diagnostics capable of distinguishing between diarrhoeal
diseases are also required.® A range of new anti-diarrhoeal
vaccines is in the pipeline, including Intercell’s LT patch for
enterotoxigenic E. coli (ETEC), the Walter Reed Army Institute

57% of Research (WRAIR) Invaplex 50 for shigella, and Bharat
Biotech’s ORV116E for rotavirus, all in clinical trials.™

2007 2008* 2009*
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OF GLOBAL R&D FUNDING
R&D needs for the diarrhoeal illnesses include:

* Basic research for cholera, shigella and cryptosporidium
* Drugs for cholera, shigella and cryptosporidium

* Vaccines for rotavirus, E. coli, cholera, shigella and
cryptosporidium

¢ Diagnostics for all diarrhoeal diseases with the exception of
rotavirus

In 2009, diarrhoeal diseases received $180.4m ($785.0m) in R&D funding. This was a considerable
increase from 2008, with YOY funders providing an additional $43.9m (up 33.2%). A further $4.3m
in funding was reported by new survey respondents. There were no survey respondents lost to
follow up. The additional investments mean that diarrhoeal diseases accounted for a larger share of
global funding in 2009 (5.7% versus 4.5%).

Within the diarrhoeal diseases, the distribution of funding was weighted towards rotavirus, cholera
and shigella, which accounted for $118.3m (65.6%) of total investments. YOY funders considerably
increased their investment in cholera (up $24.4m, 166.6%) and shigella (up $13.6m, 109.2%), while
a modest increase was seen for cryptosporidium (up $8.2m, 98.9%) and rotavirus (up $4.5m,
10.1%).
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For both cholera and shigella, where data was collected for all product types, the majority of
funding went to basic research ($18.8m, 48.0% and $14.0m, 53.8%, respectively) and preventive
vaccines ($19.8m, 50.6% and $8.8m, 33.8%, respectively). In general, data from YOY funders
showed an increase in funding for preventive vaccines (up $31.4m, 44.2%), particularly due to
increased Gates Foundation funding for R&D of rotavirus and cholera vaccines. There was also a
large increase ($19.6m, 58.3%) in basic research investment from YOY funders, however funding of
drug development for diarrhoeal diseases dropped by $11.2m (down 75.9%).

Table 6. Funding for diarrhoeal disease R&D 2009 (US$)**
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Rotavirus 52,687,842 534,507 | 53,222,349 29.5
Cholera 18,771,362 335,557 | 19,786,231 180,750 - | 39,073,900 21.7
Shigella 13,997,222 317,124 8,792,701 1,451,156 1,454,622 | 26,012,724 14.4
Cryptosporidium 12,838,239 2,486,182 240,367 910,846 -| 16,475,635 9.1
Enterotoxigenic E.coli (ETEC) 6,917,765 160,742 - 7,078,507 3.9
Giardia 440,982 161,063 602,045 0.3
Enteroaggregative E.coli (EAgQEC) - - 47,082 47,082 0.0
Multiple diarrhoeal diseases 7,730,234 688,199 | 17,960,586 3,976,201 7,559,216 | 37,914,435 21.0

58,337,058 3,827,062 106,385,492 7,120,677 9,756,391 180,426,679

* All figures are FY2009, adjusted for inflation and reported in 2007 US dollars
A Please note that there were strict eligibility conditions on drug and vaccine investments for some diarrhoeal diseases to avoid inclusion
of overlapping commercial activity. Due to this, total funding between product categories cannot be reasonably compared
- No reported funding in category
Category not included in G-FINDER

Several organisations considerably increased their diarrhoeal disease R&D funding, notably the US
NIH (up $21.4m, 54.2%) and the Gates Foundation (up $20.0m, 75.0%). There were also significant
changes in the top 12 funders, with three organisations increasing their funding and therefore
appearing in the top 12 ranking for the first time: DFID (up $2.7m, no reported funding for diarrhoeal
diseases previously), the Research Council of Norway (up $0.5m, 113.1%) and the Swedish
Research Council (up $0.2m, 28.4%).
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Table 7. Top 12 diarrhoeal disease R&D funders 2009

D »
o G G T e e b
o o0 o o 90 o5 08
US National Institutes of Health (NIH) 31,024,336 39,516,218 60,942,274 272 | 299 | 33.8
Bill & Melinda Gates Foundation 44,308,185 26,725,850 46,757,622 | 389 | 20.2 | 25.9

Aggregate pharmaceutical and biotechnology company 13.676.428 24102.845 37196.423 100 | 182 | 206

respondents?

US Department of Defense (DOD) 5,436,000 5,898,574 10,999,053 4.8 4.5 6.1
Institut Pasteur 3,426,196 3,774,871 5,180,998 3.0 2.9 29
Indian Council of Medical Research (ICMR)® - 3,663,668 3,514,923 0.0 2.8 1.9
Swedish International Development Agency (SIDA) = 2,455171 3,240,107 0.0 1.9 1.8
UK Department for International Development (DFID) - - 2,691,549 0.0 0.0 1.5
Inserm - Institute of Infectious Diseases® 274,096 327,912 1,454,522 0.2 0.2 0.8
mﬁ}\ﬁl{ig? National Health and Medical Research Council 547,086 1,545,300 1,078,348 0.5 19 07
Swedish Research Council = 790,555 1,015,008 0.0 0.6 0.6
Research Council of Norway - 459,429 979,180 0.0 0.3 0.5
Subtotal top 12 diarrhoeal disease R&D funders* 112,607,339 125,257,549 175,250,001 98.9 | 94.7 971

Disease Total 113,889,118 132,198,981 180,426,679

" Figures are adjusted for inflation and reported in 2007 US dollars
Alncludes new survey respondents in 2009
B New survey recipient in 2008, no 2007 data available. The drop in funding from ICMR in 2009 is likely due to less comprehensive reporting by some of its
institutes
C The apparent increase in funding from Inserm is mainly due to more comprehensive reporting
* Subtotals for 2007 and 2008 top 12 reflect the top funders for those respective years, not the top 12 for 2009
- No reported funding in category
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The public sector provided more than half of diarrhoeal disease R&D funding in 2009 ($95.7m,
53.1%), followed by philanthropic organisations ($47.1m, 26.1%) and the private sector ($37.2m,
20.6%). Almost all public funding (95.3%) came from HIC governments. LMIC governments
contributed 4.5%, and multilaterals 0.2%. YOY public funders increased their investment
considerably, by $30.1m (up 45.9%). Data from YOY pharmaceutical industry funders also showed
an increase of $8.8m (up 36.6%), with a further $4.3m increase coming from new SME survey
participants in India and Brazil. An increase in investment by MNCs (up $10.5m, 47.7%) and the
effect of survey expansion masked a small drop in funding from YOY SME funders (down $1.7m,
-81.6%). Philanthropic organisations increased their funding by $4.8m (up 11.5%).

Figure 8. Diarrhoeal disease R&D funding by funder type 2009
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DENGUE

Dengue is transmitted by Aedes mosquitoes, and causes
a severe flu-like illness. In its most severe form, dengue
haemorrhagic fever, it is a leading cause of serious illness and
death among children in regions of Asia, with outbreaks also
occurring frequently in Central and South America.

Dengue differs from many other tropical diseases in that it
2007 2008" 2009 has a relatively larger commercial market, driven by demand
NEW SURVEY PARTICIPANTS from travellers, the military and a high prevalence in several

I REPEAT SURVEY PARTICIPANTS q q q q q ]

wealthier developing countries in South-East Asia and Latin

* Figures are adjusted for inflation and
reported in 2007 US dollars i

R ! ) America.
There may be minor under-reporting
as some organisations did not submit

2009 data Dengue was responsible for 663,000 DALYs and 18,000
deaths in 2004. It ranked as the 11th highest cause of

$1 65 8 M | LLl O N morbidity and 10th highest cause of mortality from neglected

diseases.
TOTAL SPEND ON DENGUE

R&DIN 2009 As there is no curative drug or preventive vaccine for dengue,

management is focused on control of transmission, and
supportive therapy to minimize patient dehydration or shock
from haemorrhagic fever. There is need for a vaccine that is
effective against all four serotypes; an antiviral that is effective
once infection has occurred; and a diagnostic that is able to
detect early stage disease, differentiate between serotypes,
and distinguish dengue from other causes of fever.® There is
also a need for evaluation of the currently available diagnostic
kits."”

There are a number of new dengue vaccines and drugs in
development, with one live attenuated tetravalent vaccine
5 2% candidate in Phase II° clinical trials and one in Phase IlII*¥, and

a much smaller number of early-stage drug candidates.
OF GLOBAL R&D FUNDING

R&D needed for dengue includes:

* Basic research

* Drugs

* Preventive vaccines

¢ Diagnostics

¢ Vector control products

Global funding for dengue R&D in 2009 was $165.8m ($771.3m). This was a significant increase
from 2008, with YOY funders providing an additional $34.3m (up 27.3%). A further $6.0m was
reported by new survey respondents, slightly offset by $1.3m lost-to-follow-up from funders who
did not participate in the 2009 survey. Dengue increased its share of total neglected disease R&D
funding in 2009 (5.2%, compared to 4.3% in 2008).

Over half of all dengue R&D funding went to vaccine development ($93.6m, 56.4%). Basic research
received $44.4m (26.8%), drug development $15.7m (9.5%), vector control products $4.1m (2.5%),
and diagnostics $4.0m (2.4%).
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Data from YOY funders showed significant increases in funding for vaccines (up $15.0m, 19.1%)
and basic research (up $13.5m, 46.0%). There was a proportionally large increase of $6.5m in drug
funding (up 86.3%), albeit from a small base. There were minimal reductions in investment for both
diagnostics (down $1.4m, -26.5%) and vector control products (down $0.3m, -15.8%). All increases
were driven by a significant boost in US NIH dengue funding, particularly for basic research (up
$13.3m, 85.4%) and vaccines (up $9.9m, 184.9%).

Figure 9. Dengue R&D funding by product type 2007-2009
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* Figures are adjusted for inflation and reported in 2007 US dollars
" There may be minor under-reporting as some organisations did not submit 2009 data

The pharmaceutical industry continued to be the major player in dengue R&D, collectively
providing 38.1% of total funding. Outside of this, funding remained highly concentrated, with 11
organisations accounting for 91.7% of all non-industry investment. Most top 12 funders increased
their contributions, with notable increases coming from the US NIH, who doubled their dengue
R&D funding (up $27.4m, 103.1%), and the Brazilian Ministry of Health (up $5.4m, 403.2%). The
significant funding increase from the US NIH accounted for 80.0% of the total increase in dengue
R&D investment in 2009. The Gates Foundation decreased their investment by $4.6m (-28.2%),
although this came on the back of a $15.3m increase the previous year, and was partially due to
the uneven disbursement of a multi-year grant.

PAGE
34



Table 8. Top 12 dengue R&D funders 2009

N ~
) ) )
o VO © O oo ool oo
e o o2 o2 20 002 o

Aggregate pharmaceutical and biotechnology company
respondents? 19,394,756 43,793,998 63,113,152 | 23.6 | 34.6 [ 38.1
US National Institutes of Health (NIH) 34,639,236 26,603,478 54,025,137 | 422 | 21.0 | 326
Bill & Melinda Gates Foundation 1,013,807 16,305,526 11,711,906 1.2 12.9 74
US Department of Defense (DOD) 14,384,000 7,517,148 10,477,173 17.5 5.9 6.3
Brazilian Ministry of Health, Department of Science and
Technology 1,623,000 1,334,847 6,716,881 2.0 141 4.1
Institut Pasteur 3,946,978 2,727,968 2,480,946 4.8 2.2 1.5
Singapore National Medical Research Council (NMRC)® - - 2,000,918 0.0 0.0 1.2
Fundagao de Amparo a Pesquisa do Estado de Minas Gerais B .
(FAPEMIG) 1,613,919 0.0 0.0 1.0
Wellcome Trust 1,073,869 1,208,426 1,584,764 1.3 0.9 1.0
US Centers for Disease Control (CDC) - - 1,422,151 0.0 0.0 0.9
Carlos Chagas Filho Foundation for Research Support of the B .
State of Rio de Janeiro (FAPERJ) 138,839 00| 0.0 = 07
European Commission 2,021,456 1,748,863 1,050,923 2.5 1.4 0.6
Subtotal top 12 dengue R&D funders* 81,594,560 119,625,671 157,336,711 | 99.5 | 94.4 | 94.9

Disease Total 82,013,895 126,752,203 165,812,310

" Figures are adjusted for inflation and reported in 2007 US dollars

A Includes new survey respondents in 2009

B Contributions compiled from grant information provided by funding recipients, so may be incomplete

* Subtotals for 2007 and 2008 top 12 reflect the top funders for those respective years, not the top 12 for 2009
No reported funding in category

Public and philanthropic funding together continued to account for the majority of dengue R&D
funding (61.9% in 2009 compared to 65.4% in 2008). Public funding totalled $89.4m in 2009, an
increase from YOY public funders of $20.2m (31.5%); philanthropic funding was $13.3m, a decrease
of $4.2m (-24.1%).

HIC governments contributed the primary share of public funds ($75.1m, or 84%), with 89% of this
coming from three US agencies (the NIH, DOD and Centers for Disease Control and Prevention
[CDQ]). LMIC countries contributed the remaining $14.3m (16%), which accounted for 8.6% of total
dengue R&D funding (down from 12.6% in 2008, mostly because of increased funding from others).

As noted above, industry funding represented a relatively large proportion of dengue R&D
investment compared to other diseases (38.1%, up from 34.6% in 2008). Industry also significantly
increased its funding by $19.3m in 2009. Only $1.0m of this increase was due to new survey
participants, leaving a real increase from YOY industry funders of $18.3m (up 41.8%).
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Figure 10. Dengue R&D funding by funder type 2009
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KINETOPLASTIDS

$2.8m

2007 2008* 2009**
NEW SURVEY PARTICIPANTS
1] REPEAT SURVEY PARTICIPANTS

* Figures are adjusted for inflation and
reported in 2007 US dollars

" There may be minor under-reporting
as some organisations did not submit
2009 data

$162.3 MILLION

TOTAL SPEND ON KINETOPLASTID
R&D IN 2009

5.1%

OF GLOBAL R&D FUNDING

Kinetoplastid infections include three diseases: Chagas’
disease, leishmaniasis and Human African Trypanosomiasis
(HAT), also known as African sleeping s