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Preface

Public and private donors have spent hundreds of millions of dollars
to support development of new medicines and technologies to deal
with neglected diseases, but they have focused little on the regula-
tory infrastructure and clinical trial practices necessary to ensure
that these new therapies actually reach the low-income countries
where they are most needed. How can low-income countries—
where few, if any, clinical trials have occurred—be best prepared
for the influx of large, pivotal trials needed to support the licensure
of novel drugs or vaccines? How can the safety of clinical trials be
best safeguarded? How might the huge costs and unnecessary delays
of these trials be reduced? This report provides practical answers to
these challenges and recommends specific steps that donors, drug
and vaccine developers, and regulatory authorities in the developing
world should take to get the job done.

Why does this report matter? An estimated one billion people,
including 400 million children, suffer from one or more neglected
diseases. Malaria, tuberculosis, dengue fever, leishmaniasis, and
other neglected diseases kill, disable, and deform millions of people
cach year. Children, pregnant women, the poor, and politically
marginalized suffer the most. Most of these diseases have no effec-
tive treatments.

There is hope, however. A confluence of private philanthropy,
government intervention, and investment in product development
partnerships has yielded a large pipeline of health technologies to
treat, prevent, or diagnose neglected diseases—with nearly 240
neglected-disease drugand vaccine candidates now in development.

But before these potentially lifesaving drugs and vaccines can
reach patients, their safety and effectiveness must be demon-
strated in clinical trials. Two challenges arise. First, these trials
must be conducted with highly vulnerable patients in countries
where the disease burden exists. Limited regulatory capacity and
unclear approval processes in many of those countries, particu-
larly in Africa, delay clinical trials, deter investment, and can
place subjects at risk. Compounding these challenges is the need

to conduct these clinical trials in multiple infrastructure-poor

countries, each with its own regulatory requirements, interpreta-
tions, and lengthy review timelines. Second, under typical current
costs per trial, there is not enough funding to support trials for
more than a fraction of the candidate drugs and vaccines in the
neglected-disease pipeline. Clinical trials are expensive, repre-
senting as much as 70 percent of the cost and most of the time
required to develop a drug or vaccine. A single late-stage trial
requires years to complete and can cost tens or even hundreds of
millions of dollars.

Increased funding for late-stage clinical trials and regulatory
capacity building in low-income countries is needed, but will not be
sufficient. Part of the solution must include reducing the unneces-
sary costs of these clinical trials and assuring a more streamlined,
sustainable approach to regulatory oversight and patient safety in
Very poor settings.

Under the leadership of Tom Bollyky, the Center for Global
Development launched a Working Group on Clinical Trials and
Regulatory Pathways in October 2010. Its participants and observ-
ers included representatives from donors, regulators, sponsors,
and investigators that fund, oversee, and conduct clinical trials
in low-income countries as well as legal, regulatory, and global
health experts. The Working Group conducted extensive out-
reach and a detailed assessment of the challenges and opportuni-
ties that arise as candidate neglected-disease drugs and vaccines
move to late-stage development. Based on analysis of approaches
that have succeeded elsewhere, the Working Group proposed a
two-fold strategy for improving these clinical trials and the way
they are regulated, with the aim of reducing costs, delays, and
risks to subjects.

First, the Working Group recommended a more streamlined,
better resourced regional approach to clinical trial regulation. A
single procedure by which multiple countries can work together
to approve and oversee clinical trials would allow participating
countries to pool scarce regulatory resources, create an efficient plat-

form for capacity building, reduce inconsistencies across national
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requirements, and speed product development and delivery to
patients.

Second, the Working Group recommended systematic atten-
tion to such practices as simpler trials for licensure, increased and
more efficient clinical trial monitoring, and greater emphasis on
reporting on and adjusting to problems early in trial design. These
and other evidence-based approaches would help focus trials on
their key objectives and build quality and cost-efficiency into their
design and implementation.

These two recommendations involve strategies that are practical,
scalable, and mutually reinforcing. Pooling regulatory and ethics
review capacity regionally improves the capabilities of regulators
to work with donors and trial sponsors to ensure that trials are
efficient, well adapted to the local circumstances, and protective of
local subjects. The possibility of better, faster, and cheaper clinical
trials, in turn, encourages more clinical research generally in that
region, which generates the fees and experience needed to improve
local capabilities.

As the Center’s 15th report on global health policy issues, this

Working Group’s excellent contribution continues a proud tradition

of fostering public policies that support market mechanisms—as
a way to encourage private, public, and philanthropic investments
that work for the world’s poor.

Of course, a report is only a first step. Now it is up to the
regulatory authorities in low-income countries, the product
development partnerships and private firms developing new
products, and the regional and global institutions to take up
the fight. One step we hope to see: the African Union working
with the World Health Organization and the World Bank to put
in place an effective regional regulatory institution to approve
and oversee clinical trials as well as the speedy registration of

new products.

Nancy Birdsall

President

Amanda Glassman
Director for Global Health

Center for Global Development
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Executive summary

There has been tremendous progress over the last decade in devel-
oping health products for neglected diseases. These include drugs,
vaccines, and diagnostics for malaria and tuberculosis, which kill
millions of people annually, and for other diseases like Chagas and
dengue fever, which may be less familiar, but nonetheless exact a
large and often lethal toll in the world’s poorest communities. Led
by product development partnerships (PDPs) and fueled by the sup-
port of the Bill & Melinda Gates Foundation, the U.S. National
Institutes of Health (NIH), the Wellcome Trust, and other donors,
there are now dozens of candidate products in the pipeline. These
drugand vaccine candidates could be, for many neglected diseases,
the first new therapies and prevention tools in a generation and, for

others, simply the first.

Clinical development and the challenges
ahead

Clinical trials play a central role in successfully moving candidate
drugs and vaccines from discovery and into the hands of the popu-
lations who need them. They provide the evidentiary basis for the
diagnosis, treatment, and prevention of disease. Clinical trials are
also the basis for the regulatory approval required before these
products may be manufactured and distributed to patients.

An increasing number of candidate drugs and vaccines for
neglected diseases are moving to late-stage clinical development.
Two substantial bottlenecks threaten our capacity to bring these
products to those in need. First, there is not enough clinical research
and regulatory capacity in many neglected disease—endemic settings
to support the clinical trials that need to occur there in order to
complete the development of these products. This lack of regula-
tory and ethics capacity can undermine the safety of subjects and
the validity of clinical data. Second, even with expected attrition
in the pipeline, current levels of financing are insufficient to sup-
port the clinical development of these products under current cost
assumptions. Addressing these related challenges will require not

only identifying new sources of funding for large-scale clinical trials

and capacity building—but also devoting more attention to how
these trials and their regulatory pathways can be improved to reduce
unnecessary costs, delays, and risks to trial subjects.

This Working Group recommends a two-pronged strategy to
bring the costs, risks, and finances for clinical trials for neglected-

disease products into a better, more sustainable balance.

Regional regulatory pathways

The Working Group recommends establishing regional pathways
for the regulation and ethical review of clinical trials in neglected
disease—endemic settings. Moving to a single integrated process
by which clinical trials occurring in multiple countries and sites
are approved and overseen would improve the coordination and
pool the capacity of ethics committees and national regulatory
authorities (NRAs) involved, reduce regulatory inconsistencies
and overlap, and provide a more attractive platform for external
assistance and donor support. In doing so, regional cooperation
would offer the opportunity to improve regulatory capacity and
reduce clinical trials costs at fairly low expense to donors and local
governments.

Based on its review of the precedents for regulatory cooperation
and extensive stakeholder consultation, the Working Group recom-
mends a centralized procedure/joint review model in which both
NRAs and ethics committees participate. The particular design
and adoption of that approach are questions that participating
governments and their underlying institutions must decide. The
Working Group recommends incorporating the following objec-
tives and parameters:
®  Sovereignty and local accountability. Regional approaches to

clinical trial regulation and ethical review should respect
national sovereignty and the goals of local accountability, while
striving to achieve the benefits of greater regional cooperation.
®  Capacity through cooperation. Cooperation on clinical trial reg-
ulation should promote regulatory capacity and integration in

the context of joint reviews of actual clinical trial applications
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rather than pursue the harmonization of laws and regulations
in the abstract.

®  [oluntary and, at least initially, non-binding participation.
Governments should have the opportunity to participate and
gain confidence in regional clinical trial regulation before being
bound by its results. Voluntary participation for NRAs and
trial sponsors would be sufficient provided there are incentives
for that participation.

®  Broad in function, limited eligibility, and scalable. To be most
effective, regional cooperation should encompass the full range
of clinical trial oversight including applications, amendments,
inspections, and monitoring. Initially, the pathway should be
limited to priority countries and technologies, but expanded
as resources, trust, and competence build.

®  Less duplication, more coordination. Participating NRAs and
ethics committees should work in close cooperation, with open
communication and a clear division of labor. Ethics and regula-
tory reviews should be performed simultancously rather than
sequentially.

®  Common documentation, standards, and timelines. Regulatory
cooperation requires common documentation and standards
for authorization to be effective and sustainable.

®  [ncreasing the availability of outside assistance. Regional coop-
eration on clinical trial regulation of neglected-disease tech-
nologies should include a formal process for requesting outside
assistance from the World Health Organization (WHO) and
qualified NRAs.

®  Donor funding in the near term, self-supporting over the long
term. A regional regulatory pathway will require seed funding
from donors, but should seck to be self-supporting over the
long term. A streamlined regional regulatory pathway with
more certain regulatory timelines could hold material value for
clinical trial sponsors and justify additional application fees.

®  Links to existing structures and initiatives. The regional regu-
latory pathway should be designed to evolve from existing
regional regulatory networks or economic institutions that
offer a political or legal framework for sustainable cooperation.

®  Monitoring and evaluation. Design of the regional mechanism
for clinical trial oversight should include metrics for monitor-
ing and evaluating performance and decision-making.

Based on these principles, the Working Group has identified the

minimum requirements for this regional regulatory mechanism

and proposed options in some detail for addressing them. Chapter
4 includes a flowchart that depicts how a mechanism for regional

clinical trial review could operate.

Better, faster, cheaper trials
Numerous PDPs and their industry partners have conducted suc-
cessful late-stage clinical trials of candidate technologies in low-
income settings at relatively modest cost. Budgets for global health,
however, are tightening. New donor funding for product devel-
opment is increasingly scarce. Streamlined regulatory pathways
alone will not achieve the cost and time savings required to sustain
clinical development of the lifesaving neglected-disease therapies
in the pipeline. Better, faster, and cheaper clinical trials are needed.
Achieving that objective will require a focus on the key parameters
and objectives of the trial, evidence-driven approaches, and early
engagement among trial sponsors, investigators, and NRAs. The
Working Group recommends the following strategies.
®  Simpler trials for licensure, more support for policy research in
phase IV studies. Embedding neglected-disease epidemiologi-
cal and policy research into pivotal studies of the safety and
efficacy of a candidate product is an expensive way to obtain
that research. Pivotal studies must be conducted according to
the most stringent international standards and at the limited
number of sites capable of supporting such trials. Focusing piv-
otal trials on the research necessary to support licensure would
reduce costs, expedite product registration, and lower site and
investigator demands. For this approach to succeed, however,
donors must increase funding for the phase IV policy and epi-
demiological studies necessary to support WHO recommenda-
tions on the use of the product and neglected-disease research.
®  Early investigator input and independent advisory committees.
Local investigator and independent stakeholder input should
be solicited early in study and protocol design to help spot
potential problems and help keep studies simple, feasible, and
focused.
®  Dressure-testing protocols. It is common practice for many mul-
tinational pharmaceutical companies to “pressure test” proto-
cols and screening criteria by performing them with dummy
subjects and study products prior to enrollment. This approach
improves the efficiency of trial design and reduces the num-
ber of subsequent protocol amendments. A similar approach

should be adopted in neglected-disease product development.



®  Electronic data capture (EDC) and centralized monitoring.
Clinical trial monitoring costs can often account for as much
as one-third to two-thirds of the costs of a clinical trial. EDC
and centralized statistical sampling are cost-effective and can
be adapted for low-resource and rural settings. Donor bulk
purchases of equipment, infrastructure, and training would
make adopting EDC and centralized monitoring even more

economical.

Toward implementation

Vision, strategic investments, and hard work built the current pipe-
line of products for neglected diseases. Realizing the promise of
that pipeline and ensuring its future vitality will require improved
clinical trial practices and an analogous commitment to building
regulatory pathways more favorable to trial subjects and current
and future innovation.

Opportunities for partnerships exist. Academic centers and
public-private partnerships are exploring ways to improve the
efficiency of clinical trials without sacrificing scientific rigor or the
protection of subjects. Neglected-disease product development is
motivating new donor resources and technical assistance for regu-
latory capacity building in developing countries. Substantial and
increasing private industry investment is devoted to conducting
biopharmaceutical clinical trials in developing countries. Devel-
oped country support for international regulatory cooperation
and clinical trial oversight are now matters of enlightened self-
interest. Investments in clinical research and efficient, effective
regulatory oversight in developing countries are no longer just
matters of public health, but legitimate tools for economic devel-
opment and job creation.

The early priorities for implementation are clear. Regional coop-
eration could help ensure adequate and more efficient clinical trial
oversight in many low- and middle-income settings, but would be
particularly beneficial for vaccine trials and Africa. The majority
of the products in development for neglected diseases are vaccines.
PDPs report longer delays in regulatory and ethics approvals of trials
for vaccines than for drug products in neglected disease—endemic
countries. Africa is the region with the most limited regulatory
and ethics review capacity. Our analysis of data on Clinicaltrials.
gov, an international registry of clinical trials, reveals that Africa
is also where a disproportionate number of neglected-disease tri-

als are occurring and that there is a strong regional orientation to

the multi-country trials for neglected diseases. Most NRAs and
ethics committees in Africa have not yet become entrenched in
particular regulatory approaches, making cooperation easier. A
WHO:-led initiative, the African Vaccine Regulatory Forum, has
already conducted three successful, multi-country joint reviews of
clinical trial applications. Numerous regional economic communi-
ties in Africa are pursuing harmonization of drug registration as
part of the African Medicines Regulatory Harmonization (AMRH)
initiative. The World Bank has created a trust fund, with $12.5 mil-
lion in seed funding from the Bill & Melinda Gates Foundation,
to support this effort.

The recommendations in this Working Group report offer
practical and scalable ways to address the urgent challenges and
opportunities presented by the neglected-disease product pipeline.

Moving forward will require collaboration and investment from

all key stakeholders.

Developing country NRAs, ethics
committees, and their governments

There is precedent for centralized procedure/joint regulatory
review models moving from conception to implementation rela-
tively quickly and yielding fairly immediate benefits. Achieving
a similar outcome in this context will require from participating
NRAs, ethics commitments, and their governments: political com-
mitment to engage in regulatory cooperation including, where pos-
sible, a contribution of funding and dedicated personnel; a memo-
randum of understanding that defines the scope of cooperation, the
identity, responsibilities, and rights of states parties, product and
applicant eligibility, and the oversight procedures, standards, and
requirements involved; some administrative structure to coordinate
cooperation; and enough regulatory and ethics review capacity to
participate, or at least a willingness to defer to others until that

capacity can be built.

Clinical trial sponsors

Clinical trial sponsors must demonstrate their support for more
streamlined, effective regulation and ethical review of their clini-
cal research by using the regional regulatory pathway, agreeing to
allow participating NRAs to share confidential data, and dem-
onstrating a willingness to pay additional fees. Investing upfront
resources to build quality and efficiency into clinical trial planning

and design can also lower trial-sponsor costs, expedite treatment
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access, and preserve scarce resources for other neglected-disease

product development.

Donors and funding agencies

Philanthropic, intergovernmental, and bilateral donors must rec-
ognize clinical research and its efficient and adequate oversight in
developing countries as priorities for global health and economic
development. Donors should provide seed funding to support
regional approaches to regulatory and ethics oversight of clinical
trials at regional economic communities and the WHO, using
multilateral funding platforms like the new World Bank trust fund.
Funders of neglected-disease product development should encour-
age their grantees to use the regional pathways once established.
Donors should invest in independent clinical trial planningadvi-
sory boards and clinical research and monitoring infrastructure,
which can improve the quality and efficiency of neglected-disease
clinical research across technologies and product development

sponsors.

Developed country NRAs, academic
institutions, and international technical
agencies

WHO must continue to provide the technical support, credibil-

ity, and convening power, which have been critical to the success

of the Developing Country Vaccine Regulatory Network and the
other existing regional approaches to clinical trial regulation. The
U.S. Food and Drug Administration (FDA), the European Medi-
cines Agency (EMA), Health Canada, and other developed coun-
try NRAs must increase their existing technical assistance and
diplomatic support for regional regulatory and ethics oversight in
low- and middle-income countries. Academic centers and intergov-
ernmental institutions working on improving clinical trial practices
must extend their research to neglected diseases and the challenges

Of resource-poor settings.

Looking ahead

The regional regulatory platforms and cooperation strategies rec-
ommended in this report could be expanded over time to support
other critical regulatory functions in low- and middle-income
countries. Regional cooperation that achieves more certain review
times and reduces regulatory inconsistencies in clinical trial over-
sight could achieve similar objectives for product registration. A
regional approach that pools scarce country regulatory resources
and provides a sustainable platform for clinical trial oversight capac-
ity building could do the same for post-market drug and vaccine
surveillance. These compound benefits of regional platforms for
regulatory cooperation provide further compelling justification

for stakeholder investment.



Safer, Faster, Cheaper
Improving Clinical Trials and
Regulatory Pathways to
Fight Neglected Diseases






New treatments for
neglected diseases

Advances in science and technology have helped solve some of the
world’s most significant and persistent health problems. Low-cost,
simple-to-use technologies have controlled or eradicated infectious
diseases like smallpox and polio, reduced disability and infant mor-
tality, and saved countless lives and billions of dollars in low- and
high-income countries alike. Over the last decade, the potential
promise of such technological solutions to address neglected dis-
cases, which afflict the world’s poorest and most politically mar-
ginalized people, has captured the attention of philanthropists,

policymakers, and private sector leaders.

The importance of new treatments for
neglected diseases

Neglected diseases are a heterogeneous collection of predominantly
infectious conditions for which few, if any, effective therapies exist.
These diseases include malaria, tuberculosis (TB), and a dozen
other parasitic, soil transmitted, bacterial, and tropical infections
(box 1.1).!

Neglected diseases disproportionately affect the world’s poorest
and most politically marginalized.? They are endemic, for the most
part, to Africa, Asia, tropical regions of Latin America, and parts of
the Middle East.> More than one billion people, including 400 mil-
lion children, suffer from one or more neglected diseases (table 1.1).%

Neglected discases have a staggering impact on afflicted people
and communities. Malaria and TB alone kill an estimated 2.1 mil-
lion people annually, almost exclusively in low- and middle-income
countries.” Human African trypanosomiasis, Chagas disease, leish-
maniasis, dengue fever and leprosy may be less known to the general
public, but are responsible for more than 500,000 deaths annually
in poor countries.® Other neglected diseases are less deadly, but
disable, deform, and increase their sufferers’ vulnerability to other
infectious diseases like HIV/AIDS. Children and pregnant women
suffer disproportionately. In 2008 an estimated 8.8 million children
worldwide under the age of five died from largely preventable causes,

many of which are related to neglected diseases.” Approximately

89 percent of all malaria deaths occur in Africa, primarily in chil-
dren under five.® Neglected diseases adversely affect pregnancies and
child development, undermine worker productivity, and perpetuate
the cycle of poverty, insecurity, and infirmity in the communities
in which they are endemic.”

Given that about one in six people worldwide suffers from one or
more neglected diseases, it may seem surprising that there are few, if
any, effective therapies for them. Historically, there has been little
investment in developing new treatments for neglected diseases
because most people who suffer from them are desperately poor.
Diarrheal diseases, malaria, and other childhood diseases also appear

on the developing world’s top-10 causes of death, but are nowhere

Box 11

What is a neglected disease?

Definitions of neglected diseases vary. For the purposes
of this report, we have defined neglected diseases as:
1. Chronic parasitic and infectious conditions.

2. That are endemic in low- and middle-income countries,
with little or no presence in high-income countries.

3. That disproportionately affect the poor and politically
marginalized, particularly children.

4. The interventions for which must be low-cost and suit-
able for use under difficult and health infrastructure-
poor circumstances.

Accordingly, this report defines neglected diseases
broadly to include tuberculosis, which has only a rela-
tively modest presence in high-income countries, but
not HIV/AIDS, which imposes on a terrible burden on
the world’s poor, but is endemic in both high- and low-
income countries alike.
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Table 11

Global prevalence of selected neglected diseases by WHO region
Estimated number of infections (millions)

Eastern South-East Western
Disease Total African Americas Mediterranean Asia Pacific
Chagas disease 8.3 N 8.300 N 0.004 0.002
Cholera 4.0 1.3 N N 25 N
Dengue fever 50.0 — 0.9 N 0.2 0.2
Hookworm 740.0 198.0 50.0 10.0 130.0 352
Human African trypanosomiasis 0.06 0.06 N N N N
Leishmaniasis 1.6 0.27 0.05 019 11 0.02
Malaria 247.0 — 0.53 &L7 2.4 0.25
Onchocerciasis 370 36.63 N N N N
Schistosomiasis 207.0 186.0 C C C C
Tuberculosis 14.0 3.9 0.35 1.0 4.9 2.9
Typhoid fever 22.0 0.4 0.4 — 4.6 —
Notes: N = negligible; C = cases found in some countries; — = data unavailable.

Source: Anis Rassi Jr, et al., “Chagas Disease,” Lancet 375[2010]: 1388-402; WHO, “Cholera,” Fact Sheet No. 107, updated June 2010,
http://www.who.int/mediacentre/factsheets/fs107/en/index.html; D Sacks, “Global Cholera Estimates,” Department of International Health,
Johns Hopkins University (2011); WHO, “Dengue and Dengue Haemorrhagic Fever,” Fact Sheet No. 117, updated March 20089, http://www.who.
int/mediacentre/factsheets/fs117/en/; WHO, Working to Overcome the Global Impact of Neglected Tropical Diseases, First WWHO Report on
Neglected Tropical Diseases (Geneva: WHO, 2010); WHO, “Human African Trypanosomiasis (Sleeping Sickness): Epidemiological Update,” Weekly
Epidemiological Record 81(8): 71-80; WHO, “Malaria,” Fact Sheet No. 94, updated April 2010, http://www.who.int/mediacentre/factsheets/
fs094/en/; WHO, World Malaria Report: 2010 (Geneva: WHO, 2010); RG Feachem, et al., Disease and Mortality in Sub-Saharan Africa, 2nd
edition (Washington, DC: World Bank, 2008); WHO, Global Tuberculosis Control 2010 (Geneva: WHO, 2010); WHO, “Diarrhoeal Disease,”
Initiative for Vaccine Research website, updated February 20083, http://www.who.int/vaccine_research/diseases/diarrhoeal/en/index5.html.

on the equivalent list for rich countries. Infectious and parasitic
diseases account for one-third of the disease burden in low-income
countries and nearly half the disease burden in Africa, but less than
3 percent in high-income countries.!

Since drugdevelopment for neglected diseases may often be just
as expensive and uncertain as it is for diseases that afflict the afflu-
ent, the interest of pharmaceutical firms in investing in neglected
diseases has been understandably small. Fewer than 40 of the nearly
1,400 new chemical entities approved between 1975 and 1999 were
for neglected diseases.!!

Many neglected diseases have no effective treatments.'> Many
of the drugs and vaccines for neglected diseases date back to the

colonial era.!® Others are new uses of existing drugs and veterinary

products, or were developed for use by developed country militar-
ies serving in disease-endemic areas.’* Many of these treatments
are prohibitively expensive, toxic, and otherwise ill-suited for use
by target populations that include pregnant women and children
and in impoverished settings with few trained healthcare personnel,
limited refrigeration, and sparse healthcare infrastructure.’ Histori-
cal disparities in the availability and application of technological
innovation for health have exacerbated the inequities between rich
and poor countries.!¢

Effective, safe, affordable, and simple-to-use treatment, pre-
vention, and diagnostic tools for neglected discases are urgently
needed. Vaccines are among the most cost-effective health interven-

tions, preventing diseases that would otherwise require expensive



treatment, and particularly well suited to the needs of resource
and infrastructure—poor countries, requiring no costly screening,
diagnosis, or follow-up.”” Improved diagnostics would help ensure
that patients get the appropriate treatment, curbing overuse of inap-
propriate drugs and the rise of drug resistance.!® Drug resistance,
already a serious threat to the efficacy of treatments for malariaand
TB, will likely emerge as a problem for other neglected diseases as
well.”” New and better drugs are important, particularly in light of
increased drug resistance. Effective drugs, vaccines, and diagnos-
tics suitable for the developing world would reduce the burden of
disease and have substantial positive impact on economic growth

and poverty reduction.?’

A renewed pipeline

Over the last decade, there has been a substantial increase in the
attention on global health, including developing new treatments
and improving existing ones for neglected diseases. Most of this
increased attention has taken two forms.

First, funding for neglected-disease research and development
(R&D) has increased dramatically over the last decade, with annual
funding reaching $2 billion in 2009.*! Half that funding (just
more than $1 billion) comes from two sources: the Bill & Melinda
Gates Foundation and NIH.?? The biopharmaceutical industry has
contributed an increasing amount ($376 million, or 18 percent),
mostly in the form of in-kind transfers of technology, expertise,
and training.** The majority of that R&D funding for neglected
diseases (almost $1.2 billion) goes to two diseases: malariaand TB.>*
Research funding for cholera, dengue, and Chagas has increased in
recent years, but diseases like leprosy, Buruli ulcer, and trachoma
continue to receive little support.®

Second, new partnerships have formed among private, philan-
thropic, and government actors secking to meet the health needs of
the world’s poor. PDPs are structured collaborations between com-
mercial and public sector partners that combine drug and biotech
company expertise with public sector funding and understanding
of the developing country health needs and regulatory require-
ments.2® Collaboration between the biopharmaceutical industry
and public sector entities has existed for some time, but the cur-
rent generation of PDPs represents a more systematic attempt to
develop and adapt a portfolio of health technologies for neglected
diseases.?” PDPs receive most of the funding for neglected-discase

product development.?® Some PDPs are disease-, technology-, and

even product-specific; others have broader mandates and manage
a sizable portfolio of drug, vaccine, and diagnostic candidates.?
Most PDPs are based in developed countries, but several partner
with research institutions and manufacturers in Brazil, China,
India, and other middle-income countries.3’

As aresult of the hard work of the PDPs and the support of the
Bill & Melinda Gates Foundation, NIH, the Wellcome Trust, the
pharmaceutical industry, and others, dozens of new candidate tech-
nologies for neglected diseases are now in the pipeline.?!

This array of new candidate products offers many potential ben-
efits for health. There is, for example, a malaria vaccine candidate
in late-stage clinical testing, which, if approved, will be the first
vaccine against malaria (a disease that kills 900,000 annually) and
the first vaccine against a parasite approved for use in humans. There
are nine new TB vaccine candidates in clinical trials worldwide,
including the first late-stage infant study of a TB vaccine in more
than 80 years. These therapies could help reduce the 8 million new
TB infections and 1.7 million TB-related deaths each year.?* Sev-
eral promising vaccine candidates are in late-stage clinical develop-
ment for dengue fever, which results in substantial morbidity and
productivity losses in millions of people worldwide.33 These drug
and vaccine candidates could be, for many neglected diseases, the
first new therapies and prevention tools in a generation—and, for

others, simply the first.

Clinical development and the challenges
ahead

The emergence of so many promising neglected-disease drugand vac-
cine candidates is good news, but substantial bottlenecks threaten
our capacity to bring these products to those in need.

Drug and vaccine development is an inherently uncertain
endeavor generally, with few candidate therapies ever reaching
market.>* Innovative drug and vaccine development for many
neglected diseases and their affected populations is unprecedented.
The challenges are many. Our understanding of these diseases and
patients’ needs is limited. The systems to support drugand vaccine
registration, delivery, and post-market surveillance are absent or
rudimentary in many low-income countries. Government bud-
gets for global health are tightening, and new donor funding for
product development and delivery is increasingly scarce. Clini-
cal trials will play an important part in addressing each of these

bottlenecks as candidate drugs and vaccines advance from basic
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Figure 11

The role of clinical trials in the neglected disease product pipeline

Clinical trials are the basis on
which the safety and efficacy
of drugs and vaccines are
established and approved for
use. A neglected product
may have different risk-benefit
characteristics in the various
jurisdictions where that
product will be used and
require multiple clinical trials
to support licensure.

Our understanding of
neglected diseases and the
populations they afflict is
improving but modest,
undermining efforts to
determine potential disease
targets and appropriate
product profiles.

Clinical evidence is the basis
on which WHO recommends
the use of a drug and vaccine
and procurement agencies
make their purchases.
Post-market studies help
monitor side effects, drug
resistance, and product
safety in settings without
adequate surveillance.

Clinical trials provide the
evidence that enables
developers to transform
discoveries into usable
products for the resource-
and infrastructure-poor
settings where patients live.
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rescarch to licensure, production, and supply (figure 1.1). The rea-
sons are threefold.

First, clinical trials are foundational to public health and medi-
cal innovation. They provide the evidentiary basis for the diagno-
sis, treatment, and prevention of disease. This role is particularly
important for neglected diseases. Much remains unknown about
the biology of many of these diseases. The genetic characteristics
of the populations and socioeconomic settings in which these dis-
cases are endemic can differ in substantial ways from those in the
developed world. Clinical trials will be the means by which these
innovative interventions are appropriately designed for their target
populations and the basis for the regulatory approval required before

these products can be licensed, manufactured, and distributed to

patients. After delivery, post-market drug and vaccine studies will
be important to monitor effectiveness, adverse events, emerging
drug resistance, and product safety in low-income countries with
limited public health surveillance.

Second, clinical testing represents the bulk of the time and cost
involved in vaccine and drug R&D. Drugand vaccine clinical trial
costs have become a subject of debate in recent years, but there is
no question that they are substantial and increasing. As much as
70 percent of drug and vaccine R&D costs are incurred in clinical
development.®> The process typically lasts 8—15 years. An often cited
(but controversial) study estimated that $400 million in clinical
trial costs is spent on average to develop a new chemical entity.>® A

2007 study reported actual clinical trial costs for neglected-disease
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drugs and vaccines, which ranged from a few million dollars for
carly stage trials to $100 million or more for each late-stage clinical
trial.>” The Medicines for Malaria Venture estimates that its clini-
cal development costs for a new malaria combination drug would
be $180-200 million.*® The later stage clinical development costs
for the most advanced and promising malaria vaccine candidate are
$300 million and potentially increasing.*® Given the expense and
time involved, even modest improvements in the efficiency of clinical
trials for neglected-disease products could free substantial resources
and improve the commercial viability of these drugs and vaccines.

Third, clinical development is the stage at which many of the
drugs and vaccines in the pipeline for neglected diseases are now

or will soon be (figure 1.2). According to a recent analysis by

BioVentures for Global Health, there are currently 87 candidate
drugs and vaccines in the neglected-disease pipeline—70 of which
have yet to move to late-stage clinical development.*’ These clini-
cal trials will present challenges for product developers, donors,
and regulators alike. Definitive studies of the safety and efficacy
of these drugand vaccine candidates must be conducted in patient
populations and settings in which that product will ultimately be
used. For neglected diseases, these are countries in which few, if
any, clinical trials have been conducted, let alone an influx of large,
pivotal trials to support licensure of novel drugs or vaccines. The
lack of clinical research and regulatory capacity in many of these
countries threatens the safety of clinical trial subjects and the valid-

ity of clinical trial data, deterring investment in these technologies.
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clinical development

Many factors significantly increase the risk, delays, and cost of clini-
cal trials for the candidate drugs and vaccines in the neglected-
disease pipeline. Some are problematic for clinical trials generally.
Others are particular to late-stage clinical trials for these candidate

drugs and vaccines.

Challenges with clinical trials generally
Figure 2.1 represents a simplified version of the clinical trial process
for an innovative drug candidate in the United States.!

A prospective clinical trial sponsor must complete extensive
safety/toxicity studies in animal models to establish that the inves-
tigational new drug will not expose human subjects to unreasonable
risks when used in limited, early-stage clinical studies. These studies
can take one to five years. Once completed, a sponsor organization
may file an Investigational New Drug (IND) application with the
FDA. An IND may be filed for an unapproved product or for a new

indication or patient population for an approved product. It must

contain detailed information concerning the animal pharmacologi-
cal and toxicology studies, the manufacturing of the product, the
investigator, and the protocols for the proposed clinical trials. The
IND must also include commitments from the sponsor to obtain
informed consent from research subjects and a review of the study
by an institutional review board, and to adhere to other U.S. regula-
tions. Once the IND is submitted, the sponsor must wait 30 days
before initiating any clinical trials. During this time, the FDA has
an opportunity to review and place a clinical hold on the IND. If
no hold is placed, clinical testing may begin.*?
Clinical trials are broadly categorized into four phases.*}
® PhaseItrials determine a dose with an acceptable level of safety
and examine the biological and pharmacological effects of the
product. These trials can last up to a year and usually involve a
hundred or fewer subjects.
®  Dhase Il trials generate a preliminary estimate of a drugor vac-

cine’s efficacy/immunogenicity, safety, dose tolerability, and

Figure 21

Clinical trial process for a candidate drug

100

compounds

70 compounds

33 compounds

IND submission

—1Syears —p| |4

5-8 years

20 compounds

NDA submission
FDA approval

D | 0.5-2 years Pp|

_



Gaps and obstacles in clinical development

potential adverse events. These trials typically involve several
hundred to a few thousand subjects and last six months to
two years. These trials are often run concurrently at multiple
clinical trial sites in one or more countries.

®  Phase Il trials are large-scale trials intended to provide a more
definitive answer on the safety and efficacy of the intervention.
Subjects are usually randomly allocated (randomized) to inter-
vention groups, and the study drugor vaccine is assessed in com-
parison with a control (a known comparator product, often a
placebo). These trials can involve hundreds or, more and more
frequently, thousands of subjects and require three to five years
to complete. It is often necessary to conduct more than one trial
to test the product under varied conditions and different disease
patterns, patient populations, or indications. If the phase I1I
results demonstrate safety and sufficient efficacy to outweigh the
risks of the product in the population and conditions in which it
will be used, the manufacturer of the drug or vaccine can submit
an application to the NRA to license and market that product.*4

®  Phase IV trials are post-marketing surveillance studies. These

trials are used to monitor the safety and effectiveness of the

product and its duration of benefit, and to identify rare serious
adverse events that may not become evident until the drug or
vaccine is used by many patients. These trials involve thou-
sands of subjects in the general target population, rather than a
selected group of subjects who agree to participate in the trial.
These trials can last four to six years.

Clinical trials, particularly for drugs and vaccines, have become
increasingly expensive. Per subject costs can be as high as $30,000.
Figure 2.2 illustrates an estimate of the growth in total investment
required to launch a successful drug over two time periods. Most of
the increased cost of the “critical path” period depicts results from
clinical development costs.

While costs have increased, the productivity of product develop-
ment clinical trials has steadily eroded.®> Between 1991 and 2003,
the costs of clinical development increased 7 percent a year after
adjusting for inflation, while there was a 34-percent reduction in
the number of new drugs approved in same period.*® Most bio-
pharmaceutical R&D projects fail, with the candidate medicine
never making it to market. For every 100 drugs for which an IND
application is submitted to the FDA, 70 will successfully complete

Figure 2.2
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Phase I clinical testing, 33 will successfully complete phase II clini-
cal testing and proceed to phase III, and, of those, only 20 will be
approved for marketing.?’

The reasons for the increased cost and decreased productivity
of clinical development are at least fourfold.

First, clinical trials have become more complicated and costly, in
part because the products and outcomes they are designed to evalu-
ate are more complex. Many investigational treatments now target
biologically complex chronic illnesses that require longer periods
to effectively measure end points.48 Further, protocols for new bio-
logics have more stringent eligibility requirements and necessitate
more elaborate monitoring methods, such as diagnostic assessment
of biomarkers, to evaluate safety and efficacy. It is often necessary
to conduct more than one phase III trial.

Second, changes in clinical trial regulation have contributed to
the growth of clinical trial durations and costs.*” Regulation of clini-
cal trials is essential for ensuring the safety, well-being, and rights of
clinical trial subjects and the validity of clinical data. However, since
1962, when the FDA and other national regulators began regulating
the clinical development process, those regulations have tended to
accrue, with new regulations adopted in response to specific scan-
dals.>® Over time, these regulations have accumulated, layering on
top of one another, with relatively little subsequent streamlining
to address scientific and methodological advances.”!

An example of this dynamic is clinical trial monitoring and
record keeping. These tools are important for protecting the rights
and well-being of subjects and preventing clinical trial fraud. How-
ever, national and international requirements for clinical trial
monitoring and record keeping have increased in complexity in
response to episodes of clinical trial data fraud.>? These require-
ments now frequently comprise one-third to two-thirds of total
clinical trial cost.>

Another example is the institutional review board (IRB) system.
IRBs, which are usually referred to as ethics committees (ECs)
outside the United States, are an important safeguard that helps
protect subjects and ensure adherence with national and interna-
tional standards for biomedical ethics.>* Over the years, however,
the role of IRB/ECs has substantially expanded. IRB/ECs once
simply reviewed whether clinical testing met ethical standards;
today, they examine trial protocols to ensure that written consent
forms are sufficiently simple and clear, monitor the progress of test-

ing, and maintain substantial records of activities. IRB/ECs must

meet in person and devote substantial time to their responsibilities.
Many of them lack accountability for the timeliness and quality of
their review.

While national and international laws do not generally require
cach research institution involved in a multi-site study to conduct
its own ethical review, most do.>® Institutions use IRB/ECs for
their own institutional risk management beyond what is required
for human subject research.® Inconsistencies in IRB/EC standards
and determinations delay the conduct of a clinical trial and inhibit
the ability of investigators to implement the same trial protocol
across all studies sites—critical for developing valid trial resules.””
Regional and national review IRB/EC processes are typically addi-
tional, rather than substitutes for local institutional review.>® With
trials now often involving multiple, sometimes dozens and hundreds
of sites, the costs and time imposed by the IRB/EC system can be
substantial.

Third, clinical studies are increasingly conducted on a multi-
country and multi-regional basis. This is done to support regulatory
approval decisions in target markets and to tap larger pools of treat-
ment naive potential subjects. Regulatory barriers make conducting
those global studies with a single clinical trial protocol difficult.”?
The International Conference on Harmonization of Technical
Requirements for Registration of Pharmaceuticals for Human Use
(ICH) developed good clinical practice guidelines (ICH-GCP)
for the design, conduct, recording, and reporting of trials. These
guidelines are now the global standard of how trials are run and a
legal requirement in many countries.®® ICH-GCP, however, leaves
significant space for interpretation. Accordingly, many countries’
regulations are based on ICH-GCP but retain significant differ-
ences in their requirements.

Fourth, commercial practices, adopted to improve the speed
and regulatory compliance of new product development trials, have
transformed clinical trial practices generally, increasing their cost
and complexity. A successful trial completed rapidly for patients
with a common condition can lead to revenues of tens or hundreds
of millions of dollars a year for a pharmaceutical company. Shorter
clinical development preserves more of a marketed product’s pat-
ent life. There are significant competitive advantages to being the
earliest product entrant in a therapeutic class. Under this com-
mercial model, speed and reductions in the risk of regulatory non-
compliance are a greater priority than cost. Put another way, the

commercial aversion to the risks of avoidable clinical trial delays
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and regulatory non-compliance is significant given the potential
financial rewards that may be lost.

To ensure regulatory compliance, clinical trial protocol designs
have become more ambitious and demanding. Consequently, clini-
cal trials have more subjects and more sites per trial than previously.
Between 1999 and 2005 the mean number of procedures performed
on each study volunteer has increased almost 9 percent annually
across all phases and therapeutic areas.®! The standard operating
procedure for many commercial trials involves detailed data collec-
tion, extensive auditing of all data points (key or otherwise), and
close scrutiny to ensure that the proffered evidence is confirmed,
without necessarily achieving a corresponding improvement in
patient safety or results.®> Many argue that commercial trials often
“over-interpret” regulatory guidance and requirements, doing more
than required and focusing on regulatory compliance instead of
the scientific demands of the trial.®> The cost implications of such
practices are signiﬁcant.

Over the last 20 years these commercial and regulatory pressures
have led to a clinical trial support industry and a proliferation of
new business models. Clinical trials are often intermediated by
commercial contract research organizations (CROs) that recruit
clinicians and patients and manage the day-to-day operations of
clinical trials.®* CROs specialize in navigating the maze of clinical
trial regulatory requirements and structures and producing trials
that meet the needs of NR As. Site management organizations coor-
dinate with CROs to ensure rapid IRB/EC approval and faster site
initiation and patient recruitment. Data management organizations
collect, monitor, and maintain clinical trial data and study records.
These companies are increasingly part of the standard overhead for
conducting clinical trials; it has become difficult to run global trials
without their assistance.

These developments affect developed and developing countries
alike. Developed country regulatory models and commercial clinical
practices are often imported into developing countries and adopted
for clinical trials for drugs and vaccines for neglected diseases.®®
Developing country governments adopt the regulations and guid-
ance of the FDA and EM A because they are publicly available and
familiar to the commercial clinical trial sponsors that developing
country governments hope to attract. Likewise, the same commer-
cial clinical trial practices are employed broadly, including highly
cost-sensitive clinical trials in neglected disease—endemic countries,

because they are familiar and accepted.®®

Challenges with clinical trials for

neglected diseases specifically

There are many advantages to clinical research in global health

technologies and neglected disease—endemic settings—committed

trial sponsors and investigators, low labor costs, significant numbers

of willing and treatment-naive participants, and countries anxious

to host innovative medical research to address local health needs.

There are also four challenges that compound the difficulties of

clinical development generally.

®  Complex development pathways and limited clinical trial sites.

® The limited regulatory and ethical review capacity in many
neglected disease—endemic settings.

® The particularly difficult regulatory and ethical challenges
posed by neglected-disease product development trials.

®  The frequent need to conduct these trials in multiple countries.

Complex development pathways and limited
clinical trial sites

Several factors increase the complexity and cost of clinical develop-
ment of neglected-disease products.

First, the majority of the candidate technologies for neglected
diseases are vaccines.”” The clinical development process for these
candidate vaccines is expensive and time-consuming. It is difficult
to determine the likely efficacy and immune response of vaccines
for many neglected diseases in animal and in vitro models. Accord-
ingly, vaccine developers must test their candidates multiple times in
expensive human subject trials to identify the desired formulation
before advancing to later stage development. Developers often need
to test their candidate vaccine in a series of trials for adult popula-
tions in high-income settings, adults in low-income settings, and
children in low-income settings before testing the product in their
target population—infants in resource-poor settings. Vaccines often
require infrastructure such as refrigeration and logistical support
for their storage and administration. Finally, longer and larger tri-
als (15,000-70,000 subjects) may be needed before sponsors and
regulators can observe the desired immune response and determine
the safety of the candidate vaccine.®®

Second, many neglected diseases must be treated with fixed dose
combinations of drugs to avoid the development of drug resistance.
Historically, the safety and efficacy of each of the drugs in the com-
bination have needed to be determined independently before clini-

cal trials of the combination drug may occur.®” This requirement



increases the numbers of clinical trials that sponsors must conduct
and lengthens the time required for clinical development of these
products.

Third, clinical trials for neglected-disease products must often
include research objectives beyond that required to support regu-
latory approval in order to generate evidence to support a positive
recommendation from the WHO on the use of that drug or vac-
cine. The WHO has strategic advisory committees that provide
periodic review of new drugs and vaccines and issue recommenda-
tions on their use. The WHO Strategic Advisory Group of Experts
(SAGE), for example, issues policy recommendations on strategic
and scientific matters related to vaccine use to member state govern-
ment agencies responsible for the implementation of immunization
programs, surveillance of vaccine-preventable diseases, and vaccine
safety licensing,”® These recommendations are enormously influ-
ential. Many NRAs will not license a product before the WHO
issues a positive recommendation on its use.”! Bilateral and multi-
lateral donor agencies and international organizations such as UNI-
CEF and the Global Alliance for Vaccines and Immunisation (the
GAVT Alliance) rely on SAGE recommendations to guide vaccine
procurement.’””

While WHO policy recommendations are an important step
in the regulatory and decision-making pathway for global health
technologies, the process for generating those recommendations
is complex and can be time-consuming. The WHO did not issue
positive recommendations on the use of the PCV and Hib vac-
cines until 7 and 15 years, respectively, after their first licensure.”?
Neglected-disease product sponsors increasingly attempt to expe-
dite the WHO policy process by adding secondary objectives to
their phase III interventional trials to generate the evidence that
WHO may require on the impact of the candidate product on the
disease burden, existing interventions, and in all target populations
and settings. Such secondary trial objectives lengthen case report
forms, slow trials, raise costs, and increase the likelihood of proto-
col amendments. Substantial protocol amendments can, in turn,
require revising site contracts and budgets, additional investigator
training and monitoring, and repeating regulatory approval, ethical
review, and the informed consent processes.

Fourth, too few research sites in neglected disease—endemic set-
tings can conduct the trials that must occur to complete clinical
development of the candidate products in the neglected-disease pipe-

line.”* Clinical trials must be conducted according to international

GCP and good laboratory practice (GLP) standards to satisfy the
requirements for product registration in most jurisdictions. Meeting
this standard requires adequately trained personnel and sufficient
laboratory and IT infrastructure. Capable sites must exist in areas
reflecting the target socioeconomic and epidemiological conditions
and be able to efficiently enroll sufficient patients.

Through donor support and the tremendous efforts of the
WHO and other international organizations, clinical research
capacity is improving for some neglected diseases like malaria and
in some neglected disease—endemic settings.”> More remains to be
done. Capable clinical trial sites are lacking in rural settings and
in regions such as West and Central Africa.”® Not surprisingly,
given the strong correlation between neglected diseases and pov-
erty, these are the same settings where the most neglected diseases
are endemic (figure 2.3).

Competition for capable sites and investigators increases costs
and adds delays. Where adequate sites do not exist, product spon-
sors must build them or improve the infrastructure and quality
assurance systems of existing ones.”” Maintaining capable clinical
trial sites requires sustained donor support and an adequate and

diversified flow of research projects.

Lack of regulatory capacity hinders trials
and could place subjects at risk

Clinical trials must be conducted where the burden of the relevant
disease exists. Neglected diseases are endemic primarily in Africa,
Asia, and tropical regions of the Americas, with a lower prevalence
in the Middle East.”8 Accordingly, approximately two-thirds of the
clinical trials for neglected diseases that initiated subject recruit-
ment between 2003 and 2009 were in disease-endemic regions,
with nearly a third in Africa (figure 2.4).”

The regions with the highest neglected-disease burden are also
those with the most poorly resourced and inexperienced regulators
and ethics committees. Many neglected disease—endemic countries,
particularly in Africa, have weak or no NRAs and little ethical
review capacity.® Where NRAs do exist, they often lack suffi-
cient legal authority to approve clinical trial protocols, authorize
importation of study products, inspect sites, or terminate trials.
A 2009 WHO report assessing 22 developing country NRAs in
Africa, Asia, and Latin America concluded that two-thirds of these
countries had weak or no mechanisms for regulating clinical tri-

als or exerting proper oversight on clinical investigation.®! Even
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Figure 2.3

Geographic distribution of neglected diseases

where the legal framework for clinical trial regulation exists, limited
resources and training undermines the effectiveness of NR As and
ethics committees.®? Regulators and ethics committees often lack
sufficient personnel to review clinical trial protocols and inspect
sites according to accepted international standards and in a timely
fashion. A 2010 WHO study of regulatory systems in Sub-Saharan
Africa concluded that GLP and GCP were not a requirement in 22
of the 26 countries surveyed and only 4 of those countries reported
conducting inspections of clinical trials.®?

Regulatory pathways and procedures in disease-endemic coun-
tries are frequently unclear and may change in unpredictable ways.
NRAs and ethics committees have little interaction and duplicate
cach other’s efforts; it may be difficult to determine their respec-

tive roles and responsibilities.** Regulatory and ethics committees

have highly variable practices, particularly for trial monitoring.*®
Ethics requirements are opaque and overlapping. Information on
clinical trial regulatory requirements is not easily accessible to the
public. Regulators’ guidance may be unavailable or, when given, a
moving target.

It can be difficult to conduct ethical, sufficiently regulated trials
in such environments. The lack of regulatory and ethics capacity
could undermine the safety of subjects and the validity and integrity
of clinical data.®¢ The inability to understand local laws hinders
trial planning, delays trial initiation and patient recruitment, and
may lead to regulatory non-compliance. This situation presents
challenges for sponsors committed to conducting ethical and suf-
ficiently regulated clinical trials for neglected diseases.®” The risk

of regulatory non-compliance and harm to subjects exposes trial
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sponsors and investigators to legal liability and reputational risk,
dctcrring private investment.

The proportion of neglected-disease trials in disease-endemic
countries, nonetheless, increases for larger, late-stage clinical trials
(figure 2.5). This reflects the reality that the definitive studies of the
safety and efficacy of therapeutics must generally be conducted in the
populations and environments for which they are intended. Late-
stage trials tend to involve a greater number of subjects and, often,
more complex trial design and procedures. Accordingly, these trials
place greater demands on local research and regulatory capacity.

To minimize regulatory risk and uncertainty, many trial spon-
sors report seeking parallel trial registration with either the EMA
or FDA, and conducting the trial in a more developed neglected
disease—endemic country such as India or South Africa. These high
disease-burden countries have the expertise and legal frameworks to
conduct a more competent regulatory and ethics review, but because
of resource constraints, that review can take a disproportionately
long time. Regulatory approval for trials in the United States and
European Union can generally be obtained within 30-60 days. In
many neglected disease—endemic countries, approval can take as

longas 6-24 months.® For products that require multiple trials to

. _________________________________________________________________|]
Figure 2.5
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establish the safety and efficacy of the product in different subject
populations, subsequent clinical trial application approvals may
take as long as or longer than the original review.%’ Trial protocol
amendment approvals that require a few weeks in developed coun-
tries can require as long as four months in these settings.”® In many
cases, steps in the regulatory and ethical approval process need to
be done in sequence, rather than simultaneously and in parallel, so
that more than a year can pass between finalizing a trial protocol
and completing all governmental and institutional regulatory and
cthics processes.” Those delays not only prolong clinical trial initia-
tion and patient recruitment, but also extend the time before new

effective products may be registered.

Neglected-disease trials pose particularly
difficult regulatory and ethical challenges
Clinical trials for health products for neglected diseases impose
particularly difficult regulatory and ethical challenges that com-
pound the problem of inexperienced and under-resourced NRAs
and IRB/ECs. Those challenges are at least threefold.

First, the science is often difficult, imposing additional challenges
for the inexperienced regulators and IRB/ECs that must assess the
scientific validity and the risk-benefit ratio of the proposed trials.”

Much remains unknown about many neglected diseases. For many
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of these diseases, there may be no validated surrogate marker or
immunological correlate of protection.’ Trials may require clinical
endpoints that require significant time to develop or severe disease
outcomes or mortality. The most likely scenario for many neglected-
disease trials is a partial success at best.

Some neglected diseases require multidrug regimens to address
bacterial subpopulations and prevent the development of resis-
tance.’* Testing drug candidates individually can add years to the
development of effective combinations,” while testing novel drugs
together can make it difficult to assign side effects to a particular
candidate drug or interaction between drugs. The U.S. FDA only
recently proposed draft regulatory guidelines for clinical trials of
novel combination drug regimens, which are limited to treatments
for serious and life-threatening diseases for which there are no
satisfactory alternatives.”® The conduct and regulation of novel-
combination product trials in the neglected disease—endemic envi-
ronments will be a significant challenge.

Second, neglected-disease trials present extreme versions of the
already difficult ethical challenges of conducting clinical research
in developing countries.”” Clinical trials often must be conducted
with highly vulnerable clinical trial subjects in devastatingly poor
settings in disease-endemic countries with little healthcare infra-
structure. Wide disparities in the education, language, economic,
and social standing of investigators and subjects and the poor qual-
ity of local healthcare systems may jeopardize the rights of research
participants. Subjects may not always understand the investigational
nature of therapeutic products and the use of a placebo.”® Deter-
mining the appropriate standard of care to be provided to subjects
can be controversial.?® If an existing drug or vaccine for the discase
is available, as is the case with tuberculosis, the ethics and science
of the trial design are greatly complicated.!? The question of what
qualifies as fully informed consent is not always simple.!!

The burden of neglected diseases falls disproportionately on
infants and children; the subjects for clinical trials for neglected
discases are frequently pediatric (figure 2.6).

Pediatric trial subjects are particularly vulnerable and, thus, pose
difficult ethical and operational challenges. Again, most of these
difficult pediatric neglected-disease clinical trials are in Africa—the
region with the least regulatory capacity and expertise to oversee
them (figure 2.7).1%

Third, as was indicated previously, most of the candidate prod-

ucts in clinical development to treat neglected diseases are vaccines.

. _________________________________________________________________|]
Figure 2.6
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Regional distribution of registered
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PDPs report much longer delays in regulatory and ethics approvals of
trials for vaccines than drug products in disease-endemic countries.
These trials must usually be conducted with healthy people, often
children. To demonstrate safety and a sufficient immune response,

the trials must frequently be large—involving tens of thousands of



clinical trial subjects. The personal benefit to the clinical trial sub-
jects may be limited and provisional, with the greater benefit of the

product accruing to the community than to the individual patient.

Multi-center and often multi-country trials
The challenges of clinical development of neglected-disease products
in disease-endemic countries are compounded by the frequent need
to conduct these trials at multiple sites in multiple countries. Close to
half of the biopharmaceutical and vaccine trials for neglected diseases
registered between 2003 and 2009 involved two or more trial sites
and nearly a third had sites in multiple countries.!®®> The majority
of multi-country product development trials for neglected diseases,
however, had all their sites within a single geographic region.104
These findings about clinical trials for neglected diseases differ
from the general trend in two respects. First, a much smaller pro-
portion of clinical trials overall had sites in more than one country
(14 percent). This result suggests that clinical trial sponsors avoid
conducting clinical trials in multiple countries, perhaps due to the
need to navigate multiple oversight processes and NR As. By con-
trast, the greater use of sites in more than one country in neglected-
disease trials most likely reflects either the limited site capacity in
disease-endemic countries (requiring sites in other countries) or
the need to test the candidate product in settings with different
epidemiological, service delivery, and socioeconomic conditions

or with different strains of the disease.

Second, the overwhelming majority (73 percent) of multi-coun-
try clinical trials involved sites in multiple geographic regions.!®
This suggests that, as a general matter, once a sponsor decides to run
a trial with sites in more than one country, that sponsor chooses sites
in countries with the most research capacity, favorable regulatory
system, and patient recruitment potential. By contrast, the regional
concentration of the sites in multi-country product development
neglected-disease clinical trials suggests that the choice of those
sites is driven by the presence of the disease burden rather than the
regulatory or research qualities of the host country.

Whatever the motivation, the need to navigate regulatory and
ethics requirements in multiple jurisdictions adds delays, costs,
and uncertainties to the already time-consuming, costly, and risky
clinical development process.®® Multiple regulators and IRB/ECs
reviewing the same protocols and consent forms waste scarce in-
country regulatory capacity and resources.'’” Regulatory authorities
and IRB/ECs in different disease-endemic countries often impose
different or inconsistent requirements or review timelines.!’® Those
inconsistent requirements necessitate multiple trial protocol submis-
sions, resulting in divergent regulatory decisions and requests, which
delay trial initiation.!?” These regulatory differences frequently
extend to adverse event reporting and other compliance require-
ments, increasing trial costs. The resulting regulatory cacophony
in most cases affords no obvious benefit to scientific rigor, quality,

or protection of trial subjects.
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The need for a more
sustainable strategy

Asaresult of the foregoing challenges, two substantial bottlenecks
loom as more of the candidate drugs and vaccines in the neglected-
disease product pipeline move to late-stage clinical development.

First, the clinical research and regulatory capacity in many
neglected disease—endemic settings is not adequate to support the
clinical trials that need to occur there in order to complete the
development of these products. The scarcity of GCP/GLP-capable
clinical research sites in neglected disease—endemic settings delays
patients’ access to potential lifesaving interventions, increases costs
of existing sites, and compels sponsors to invest in and maintain new
sites. The lack of regulatory and ethics capacity could undermine the
safety of subjects, the foremost goal of all clinical research, and the
validity of clinical data.!! The risk of regulatory non-compliance
and harm to subjects exposes trial sponsors and investigators to legal
liability and reputational risk, deterring private investment. Finally,
regulatory bottlenecks extend the duration of clinical development,
estimated to represent as much as half the cost of conducting clini-
cal research.!!

Second, even with expected rates of attrition, there is insufficient
financing available to support the clinical development of the can-
didate products in the neglected-disease pipeline as it stands now
under current cost assumptions.!!? Clinical development costs for
neglected-disease therapies remain high, even with the commitment,
expertise, and efficiencies that PDPs have brought to the process.!!
A 2008 report by the Dalberg Advisors, for example, estimates that
while $500 million had been spent building the current pipeline of
candidate drugs for neglected diseases, an estimated $6-10 billion
would be needed to complete their clinical development.!' The
Dalberg estimate did not include vaccines, which tend to be more
expensive and represent most of the products in the pipeline for
neglected diseases.!> Other projections of clinical development costs
for the neglected-disease product pipeline are similarly daunting !¢

Part of the answer to these twin challenges must include more
funding for late-stage clinical trials and the training programs, infra-

structure, and sites in neglected disease—endemic settings needed

to run them pursuant to good clinical and laboratory practice stan-
dards. Global health donors and product developers are making
progress on building clinical research capacity in many low- and
middle-income countries.!”” Investment in regulatory and ethical
review capacity, however, is still ia.cking.118 Regulatory and ethical
review capacity is seen as the obligation of government and public
health institutions, not trial sponsors and philanthropic donors.
Poor-country governments with competing demands on their scarce
resources have been slow to invest in regulatory and ethics review
capacity. WHO technical assistance programs—such as the Special
Program on Tropical Disease Research, European and Developing
Countries Clinical Trials Partnership, the Malaria Clinical Trials
Alliance, the Strategic Initiative for Developing Country Capacity
in Ethical Review, and other donor initiatives—have made com-
mendable efforts on clinical research and regulatory capacity build-
ing and deserve further support.

It must be acknowledged, however, that substantial increases
in the funding for global health technology development may well
not be forthcoming in the current economic environment. While
neglected-disease R&D costs are rising, government budgets for
global health are tightening, and new donor funding for product
development is increasingly scarce. The 2010 G-Finder report indi-
cated that funding for PDPs and product development has begun
to decline in the last two years, with a shift in funding toward
basic research and self-funded government initiatives."”” Donor
and sponsor insistence on approximating rich-country clinical
development models under difficult poor-country conditions will
only lead to a further escalation of delays, complications, and costs.
A country-by-country approach to research and regulatory capac-
ity building is not feasible. Greater attention to cost-containment
is needed.

Developing more efficient clinical trial practices and a rigorous
regulatory environment more friendly to the conduct of clinical
trials in neglected disease—endemic settings would result in mul-

tiple winners: trial subjects and patients, global health interests, the
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multinational pharmaceutical industry, developing country govern-
ments, and developed country regulators. More efficient clinical
trial practices and better defined and streamlined regulatory path-
ways would improve the commercial viability of neglected-disease
product development and encourage private investment in clinical
research capacity in disease-endemic countries. Improvements in the
certainty, sufficiency, and efficiency of regulatory oversight would
benefit clinical trial subjects, sponsors, and foreign and host govern-

ments alike. And, attracting more clinical trial activity to neglected

disease—endemic settings would increase the sustainability of their
clinical trial sites.

The following chapters describe two complementary approaches
—regional pathways for clinical trial regulation and ethical review
and simpler, more efficient clinical trials—put forward by this
Working Group to help achieve these objectives. Together, these
approaches form a single strategy to help bring the costs, risks, and
financing for neglected-disease clinical trials into a more sustain-

able balance.



Chapter 4

Regulatory pathways

While donors have increasingly seen the value in devising products
for neglected discases, a coherent plan for building the requisite
regulatory infrastructure to develop and deliver these therapies to
patients is lacking. New strategies are needed to leverage existing
resources and opportunities for networking in order to establish
clear and accelerated regulatory pathways for this neglected-disease
clinical research and to improve the quality of its regulatory review

and ethical oversight.!*

A regional pathway for clinical trial
regulatory and ethical review

This Working Group recommends buildinga regional pathway for
the regulation and ethical review of clinical trials for neglected-
disease technologies. This would entail a centralized procedure/
joint review model in which both NRAs and ethics committees
participate. Such an approach would promote cooperation between
ethics committees and NRAs, avoid unnecessary duplication and
multiplication of efforts, and provide a platform for external assis-
tance and donor support.

A single regional pathway with integrated regulatory and ethics
reviews for clinical trials would have four advantages.

First, it would improve the quality of clinical trial regulation and
the protection of the clinical trial subjects in participating disease-
endemic countries by pooling scarce regulatory resources. A regional
platform would also magnify the impact of dollars spent to support
clinical trial regulatory capacity building in disease-endemic regions
and developing countries.

Second, a regional integrated pathway for regulation of clinical
trials would help reduce regional inconsistencies in regulatory and
ethics requirements and their interpretation. It would also limit
the number of regulatory and ethics reviews and compliance obli-
gations required for multi-country clinical trials. In doing so, such
a pathway would expedite trial initiation and reduce the cost and
uncertainty of conducting clinical trials in participating neglected

disease—endemic countries.

Third, it would reduce the unnecessary costs, delays, and uncer-
tainties of conducting clinical trials in disease-endemic countries,
reducing barriers to new private sector investment and expedit-
ing patients” access to potential treatments.!*! Given the scale of
funding required for clinical development, modest improvements
in efficiency would yield substantial savings that could be used to
develop other products for neglected diseases.

Fourth, a more cost- and time-efficient regional regulatory
approach with more certain review timelines and procedures
would help attract private clinical trial activity to neglected dis-
ease—endemic regions and investment in local and regional research
capacity.122

Regional regulatory cooperation, however, is not without its
challenges. Governments value their sovereignty in regulatory affairs
and are understandably protective of the independence and local
accountability of their regulatory authorities and ethics commit-
tees. Plurilateral cooperation requires a supporting infrastructure
and administration. Regional regulatory cooperation will require
sustained investments of political will and staff-level commitment.

There are good reasons to believe that regional regulatory
cooperation can succeed in this context. The relevant regulatory
authorities, ethics committees, and legal frameworks for neglected
diseases are still evolving and have not yet become entrenched in
individual or idiosyncratic approaches to clinical trial oversight.
This is particularly true in Africa. Cooperation is far casier in
sectors not yet regulated or where the regulation is developing or
rapidly changing.!*® Further, the governments in these countries
have economic incentives to build clinical trial capacity, including
income from the trials, benefits to public health, and economic
development. More so than most international harmonization
initiatives, cooperation on the regulatory and ethical review of
clinical trials would appeal to the range of policymakers, regula-
tors, and health officials necessary to bring such initiatives forward.
Finally, the importance of this initiative for global health and the

neglected-disease product pipeline will inspire outside technical
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assistance and resources in the manner that other regulatory coop-

eration efforts may not.

Precedents

The Working Group reviewed a variety of precedents and potential
models for regional regulatory pathways involving both developed
and developing countries. The following potential precedents are

listed in order of increasing formality.

AVAREF

The African Vaccine Regulatory Forum (AVAREF) is a network
of 19 African countries that the WHO identified as likely settings
for clinical trials of priority vaccines. The purposes of the AVA-
REF initiative are to address the lack of technical expertise and
capacity in its participating countries and to improve interaction
among participating NR As and IRB/ECs. AVAREF conducts an
ad hoc joint regulatory and ethics review process for vaccine clini-
cal trials in Africa.'?* It also works with the WHO Pan-African
Clinical Trial Alliance project, which is intended to establish a
standing, functional collaborative network of NRAs and IRB/
ECs for approval, oversight, and registration of medicines/vaccines
interventional clinical trials. The WHO coordinates, organizes, and
funds AVAREF activities.

Workingwith trial sponsors, the WHO facilitated joint reviews by
African NRAs and ethics committees of trial protocols in conjugate
meningitis A and malaria vaccine clinical trials and joint inspections
of the sites involved. These reviews were predicated on common dos-
siers and criteria for approval, developed by the WHO. Use of com-
mon documentation and criteria did not require changes in national
laws because both were designed to encompass the participating coun-
tries’ clinical trial requirements. Participating regulatory authorities
entered into confidentiality agreements with sponsors to facilitate the
sharing of information. Product sponsors provided their applications
and supporting documentation in both English and French. The
AVAREF joint review processes permitted the involvement of outside
experts from developed country regulatory authorities.

The joint review process in AVAREF did not culminate in ajoint
opinion or approval recommendation. Its results are not binding
and do not replace national reviews. Ethics committees participated
only after making independent determinations to approve the trial.
The process did not include a provision for joint review of study

protocol amendments after initial approval of the trials. Even so,

the process has been widely viewed as successful, improving the
capacity and coordination of participating NR As and ethics com-
mittees and encouraging the use of defined review timelines and
common documentation.!?

HMA Voluntary Harmonization Procedure

In 2009 the Heads of Medicines Agencies (HMA), a network of the
Heads of the NRAs in the European Economic Area, introduced
a voluntary harmonization procedure (VHP) for interventional
clinical trials with sites in multiple EU member states. Currently,
itis necessary to submit an application to each EU member state in
which a clinical trial will be conducted. To constrain the duplica-
tion of ethics review efforts for international multisite studies, the
European Union restricted each participating country to a “single
opinion” representing the ethics review for that country, “notwith-
standing the number of Ethics Committees” involved.!?® Despite
that requirement and the common documentation, standards, and
procedures that the EU Clinical Trials Directive mandates, signifi-
cant differences have persisted in member states’ interpretation of
these requirements and regulatory and ethical review times.'?” The
HMA VHP is meant to reduce these differences by providing a
common application, a single application point, and a coordinated
initial assessment of applications.

EU NRAs decide to participate in the VHP on a case-by-case
basis upon filing a clinical trial application with the VHP but are
required to make that decision within five days of its submission.
Participating regulatory authorities jointly review the clinical trial
application and issue an opinion of its acceptability within 60 days.
A VHP coordinator administers the procedure and communication
with the applicant and participating NR As. For each review, one
of the participating NRA is charged with developing consensus
on the list of questions for applicants and the joint opinion. If the
application is acceptable, the VHP coordinator notifies the appli-
cant and formally submits the application with each participating
NRA pursuant to the EU Clinical Trials Directive.

If the decision is not unanimous, the opinion identifies the dis-
senting NRA(s) and their questions about the application. Applicants
may resolve those questions with the dissenting NR A(s) or decide to
skip filing their clinical trial application with that country. Partici-
pating NRAs are not legally bound by their decisions in the VHP
but are expected to comply and agree, by virtue of their participation

in the process, to decide upon the clinical trial applications from the



VHP within 10 days. Substantial amendments for VHP-approved
clinical trial applications may also be submitted to the VHP. The
VHP amendment assessment and approval procedures are essentially
the same as for the initial application, but the review timelines are
shorter. It should be noted, however, that although the VHP pro-
cedure is voluntary, it operates within the framework of the EC.

The VHP is relatively new, but the early results have been favor-
able.!?® Participation is high. The VHP process received more than
100 applications since 2009, with many more expected in 2011.
Seven NRAs participate in VHP reviews on average, but one review
involved 18 NR As. Review and decision timelines are, on average,
shorter than the ones prescribed under VHP procedures and are
getting even shorter. VHP meetings have been used as platforms
for clinical trial assessor training. Participating in joint reviews
improves the clinical trial oversight capacity of smaller EU member
countries that do not otherwise receive a high volume of clinical
trial applications. The HMA plans to extend the VHP process to
IRB/EC:s in the coming years.

The EMA centralized procedure

The EMA centralized procedure provides a single application, single
evaluation, and a single review process allowing direct access to
all national markets of the European Union.!® It is an intriguing
model for several reasons.

First, the principle motivation for establishing the centralized
procedure was not regulatory harmonization, but rather the pooling
of regional regulatory expertise on a difficult regulatory problem.
European Community NRAs lacked expertise in the novel tech-
niques needed to assess biotechnology products.!* The centralized
procedure enabled regulators to work together on biotechnology
product registration applications with the intention of achieving
a common decision.'?! These circumstances are similar to the situ-
ation in many neglected disease—endemic countries for difficult
neglected-disease product development trials.

Second, the centralized procedure did not require the harmoni-
zation or dissolution of participating NR As, often a sensitive issue
of national sovereignty and employment.'> Member states agreed,
however, to use common product information documents, which
later became obligatory.

Third, the centralized procedure evolved fairly quickly. Interna-
tional and regional regulatory harmonization efforts are notoriously

complex, expensive, and arduous.!? The European Commission had

been working on pharmaceutical registration harmonization since
1975, but its efforts were focused on its slow developing mutual recog-
nition process.!** The European Commission created the forerunner
to the centralized procedure to address the biotechnology problem in
1987 and formalized it six years later. It was the first EU-wide drug
regulatory procedure in which at least one member state had not
issued a prior approval of a product before the procedure started.!*

Fourth, the centralized procedure has been scalable. It was ini-
tially mandatory for a small, defined list of biotechnology and high-
technology products and optional for all non-biotechnological drugs
considered potentially innovative. Over the years this mandatory list
has expanded to include medicines for HIV/AIDS, cancer, diabetes,
neurodegenerative discases, all designated orphan medicines, and
all veterinary medicines intended for use as performance enhancers.

Fifth, the centralized procedure has been enormously successful.
Within its first year of formal operation, two-thirds of the central-
ized applications that industry filed were done so voluntarily.!3¢ The
procedure effectively integrated the drugapproval process for newer
therapies that might have otherwise proved controversial across EU
markets.!?” The U.S. Government Accountability Office estimates
that the centralized procedure saved an estimated 40 percent of
the cost and, more important, greatly reduced approval times over
obtaining separate marketing authorizations in, at that time, 15

EU member states.!3®

The Integrated Research Application
System in the United Kingdom

The Integrated Research Application System (IRAS), launched
in 2008 in the United Kingdom, is another promising model of a
centralized, integrated clinical trial regulatory and ethics review
pathway. IRAS provides a single integrated application point for
regulatory and ethics review of multi-site and single-site clinical tri-
als in the United Kingdom; only issues of local ethical concern are
assessed by local IRB/EC:s. The system reduces bureaucratic burden,
particularly for multi-site studies. It helps eliminate duplication;
studywide checks are performed only once. IRAS also improves
national ethics review consistency and creates a single secure online

database and document repository.

* * *

Drawing from these precedents, the Working Group recommends

adopting a centralized procedure/joint review model in which
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participatingNR As and IRB/ECs jointly review clinical trial appli-
cations for candidate neglected-disease technologies and perform
inspections of trial sites. Such an approach would promote coopera-
tion between ethics committees and regulatory authorities, avoid
unnecessary duplication and multiplication of efforts, and provide

a platform for potential external assistance and support.

Goals of major constituents

A regional approach to clinical trial and ethical review will succeed

only if it satisfies the interests of its major constituents: participat-

ing governments, trial sponsors, and the donors that must provide

seed funding and technical assistance to launch and sustain the

regional pathway.

®  Country interests. The Working Group identified the follow-
ing potential interests for NR As, ethics committees, and their
governments to participate in regional cooperation on clinical
trial regulation: pooling NR A and ethics committee capacity
and improving the quality of clinical trial reviews; attracting
outside technical assistance and clinical trial activity to par-
ticipating countries; and expediting the development of locally
relevant products.

®  Sponsorinterests. The Working Group identified the following
potential interests of clinical trial sponsors in participatingina
regional pathway for clinical trial regulation and ethical review:
adopting more cost- and time-efficient regulatory and ethical
review processes; improving the quality of the regulatory and
ethical review of trials conducted in support of product registra-
tion; gainingaccess to populations in countries that otherwise
would not have adequate regulatory capacity to support those
trials; and the long-term development of clinical regulatory
and research capacity in countries that could host future trials.

®  Donor interests. Potential donors fall into two categories—
those sponsoring neglected-disease product development, and
those supporting global health and international economic
development generally. The interests of the first category are
effectively the same as trial sponsors. The second category of
donors has interests in global health technology development,
but also in supporting regulatory capacity as a means of attract-
ing clinical trial activity and foreign investment and improving
the research capabilities of these countries.

Many of the goals of these potential constituents are immediate

in this context. Dozens of new candidate technologies for neglected

diseases are now in the pipeline and potentially moving to late-stage
clinical development in the next 5-10 years. A regional pathway for
these multinational trials could do much to help address looming
challenges around funding and clinical research and regulatory
capacity, but the time to pursue such an effort is now, before the
influx of these trials.

Under these circumstances, the standard approach to interna-
tional regulatory cooperation and harmonization may not suffice.
Participating governments do not have the time or resources to
develop their own regulatory capacity, review each other’s laws and
make amendments to ensure their consistency, engage in infor-
mation sharing and joint inspections to build trust and identify
future needs, and eventually move to regulatory cooperation and
harmonization.

The alternative is that relevant regulators and ethics committees
agree to cooperate on addressing a small set of priority products or
challenges. The cooperation is substantive, though not necessarily
immediately binding, and initially narrow, restricted to a product class
or specific regulatory activity. As trust builds among the participants,
the cooperation deepens and may become binding and the scope of
cooperation can expand to include other products and regulators. The
advantages of this second approach are that the capacity of regulators
is built by working together on addressing a specific regulatory chal-
lenge, rather than in the abstract; regulatory cooperation harmonizes
interpretation and application as well as the underlying regulation;
and the process can be fast—the EM A centralized procedure required
just six years to move from concept to implementation. Since the
regulatory cooperation involved is substantive and begins from the
outset, however, the disadvantages of this approach are that it requires
an administrative structure to coordinate that cooperation; some
political commitment by the participants to engage in that coopera-
tion; and the capacity to participate or at least a willingness to defer

to others until that capacity can be built.

Principles for effective regional

cooperation on clinical trial oversight

In pursuing potential regional approaches to clinical trial regulation

and ethical review, the Working Group recommends that govern-

ment and donors incorporate the following design objectives:

1. Respect sovereignty and local accountability. Regional approaches
to clinical trial regulation and ethical review should respect

national sovereignty and the goals of local accountability, while



striving to achieve the benefits of greater regional coopera-
tion. They should seck to regionalize and streamline as many
aspects of clinical trial review as possible, but recognize that
certain aspects (such as ethical norms and specific elements of
informed consent) will remain inherently national and even
local. Regional approaches should avoid, to the extent possible,
the need to harmonize national laws or regulatory require-
ments. The legitimacy of the effort will depend on the ability
of national governments and ethics committees to exercise
their legal authorities to oversee clinical research as part of a
regional process.

Voluntary and, at least initially, non-binding. Governments
should have the opportunity to participate and gain confidence
in regional clinical trial regulation before being bound by its
results. Voluntary participation for regulatory authorities and
trial sponsors is sufficient provided there are incentives for that
participation. These incentives could include the improved
functioning of the regulatory pathway, fee sharing arrange-
ments, donor support and technical expertise, and links to
other clinical research networks or initiatives.

Broad in function, limited in scope, and scalable. To facilitate
clinical research and the capacity of its participants, regional
cooperation must include ethical and regulatory reviews and
the full range of relevant regulatory functions—reviews of clin-
ical trial applications, protocols, and amendments; inspections
and monitoring of clinical trial sites; and severe adverse event
reporting. The scope of that participation should be narrow,
however. Regional approaches to clinical trial oversight should
begin with regions and types of products for which coordina-
tion is most urgently required to promote public health. Like
the EMA centralized procedure, this regulatory pathway could
be expanded over time to include other products and additional
parties over time as confidence in the pathway is built.
Capacity through cooperation. Cooperation on clinical trial
regulation should promote capacity, a sense of ownership, and
increased integration among participating regulatory authori-
ties and ethics committees. These goals are best accomplished
in the context of reviews of actual clinical trial applications
rather than in harmonization efforts done in the abstract.
Reduce duplication and promote coordination in regulatory and
ethical reviews. Participating regulatory authorities and eth-

ics committees should work in close cooperation, with open

10.

communication, and a clear division of labor. Ethics and regu-
latory reviews should be simultancous rather than sequential.
Common documentation, standards, and timelines. Agreement
among participating regulatory authorities on common docu-
mentation for clinical trial applications and on international
standards for authorization is necessary for meaningful regu-
latory cooperation and to improve the predictability and effi-
ciency for sponsors. The pooling of regional regulatory and ethi-
cal review resources should allow the setting of more ambitious
timeframes than would be possible on a national basis. Recent
experiences suggest rcgional regulatory cooperation functions
better in one language. The need to accommodate multiple
languages has added costs, delays, and operational challenges
to other regional regulatory initiatives, such as AVAREF.
Outside assistance. Regional cooperation on clinical trial
regulation of neglected-disease technologies should include
a formal process for outside assistance, when requested by its
constituents, from the FDA, EMA, or other qualified regula-
tory authorities.!* WHO’s technical support and convening
power will also be critical in launching regional approaches to
clinical trial regulation in low- and middle-income countries.
Self-supporting. A regional regulatory pathway will require seed
funding from donors, but should seek to be self-supporting over
the long term. Most neglected disease—endemic countries now
charge clinical trial application fees. A streamlined regional
regulatory pathway with more certain regulatory timelines
would hold material value for clinical trial sponsors and may
justify additional fees.!** Fees and increased commercial clini-
cal trial activity could help induce countries to participate and
invest resources in the pathway. A long-term goal should be to
increase the resources at the disposal of participating national
authorities, rather than diverting them from other regulatory
priorities.

Link to existing structures and initiatives. The regional regu-
latory pathway should be designed to evolve from existing
regional regulatory networks or regional economic institutions
that offer an existing political or legal framework for coopera-
tion.!4! Creatinga new frecstanding institution to manage this
regional regulatory pathway should not be necessary.
Monitoring and evaluation. The design of the regional mecha-
nism for clinical trial review should identify metrics for moni-

toring and evaluating its performance and the quality of its
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decision-making. Such monitoring and evaluation are needed
to improve the outcomes of the regional mechanism, to increase
the capabilities of its constituent regulatory authorities and eth-

ics committees, and to sustain donor and sponsor participation.

Requirements and options for a regional
clinical trial review mechanism
The baseline requirements of any successful regulatory cooperation
are sufficient political will and bureaucratic buy-in on the legitimacy
of the exercise. Particularly given that participation in this particu-
lar review mechanism would likely be voluntary, there must also be
willingness of private actors—donors and potential applicants—to
participate and support the regional pathway.
Beyond these baseline requirements, the Working Group identi-
fied several other minimum requirements for a successful regional
review mechanism:
® A designated and responsible point of contact at each of the
participating NR As.

® A secretariat, even if modest and rudimentary, to ensure pre-
dictable and consistent functioning of any cooperative regu-
latory effort.

® A framework agreement that outlines the basic procedures,
requirements, product eligibility, and scope of cooperation.
Common requirements for dossiers and submissions.
Agreed-upon standards for approving a clinical trial.
Defined roles for participating ethics committees and regula-
tory authorities.
A regional entity to host and help coordinate the initiative.

Seed funding from donors.

Designated point of contact

The need for a designated and responsible point of contact at each
participating regulatory authority for successful functioning of a
regional mechanism is self-evident. The availability of such per-
sonnel is another matter. Many potentially participating national
regulatory authorities have limited personnel or expertise to devote
to aregional regulatory process. Clinical trial regulation is just one
of many responsibilities for staff. Some NR As largely outsource this
process to outside committees of experts. Given these circumstances,
seed donor funding may be required to fund the personnel neces-
sary to participate in the regional mechanism until it can generate

sufficient fees to become more self-supporting,

Secretariat

The secretariat, even if modest and rudimentary, is necessary to
ensure predictable and consistent functioning of any cooperative
regulatory effort. It could operate as part of a host organization
or under its own legal personality, allowing it to receive and hold
funds, hire staff and enter into contractual arrangements. The sec-
retariat could include an oversight board, including representatives
from each participating country government, community repre-
sentatives, and donors. It could also include regional committees
comprised of representatives of participating regulatory authori-
ties and national ethics committees. Finally, the secretariat should
include a director and small handful of staff hired and overseen

by the oversight board.

Framework agreement
Bilateral and plurilateral regulatory cooperation agreements are
not a new idea or untested proposition.'*? The approach of an
international agreement on deep substantive engagement on a
few matters, which can then be expanded and increasingly legal-
ized over time, has precedents in regional economic cooperation,
regional trade agreements, and plurilateral approaches to agricul-
tural and environmental standard setting.!%? The basic framework
agreement should include the objectives, definitions, and scope
of cooperation; the identity, responsibilities, and rights of states
parties; product and applicant eligibility; a process for adopting
of common standards and documentation; protection of confi-
dential data; the creation of any intermediary advisory or man-
agement structure; funding; and provisions for entry into force,
withdrawal, termination, amendment, and dispute resolution. The
agreement need not be a formal treaty; it can be a memorandum
of understanding between participating states, NRAs, and eth-
ics committees with attachments describing the parameters and
details of its terms. 44

The framework agreement should provide a mechanism for the
secretariat and committees to develop guidance, template laws,
and standards in other relevant areas (such as good manufactur-
ing practices for investigation products, clinical trial registration,
and access to post-treatment benefits) as experience, capabilities,
and trust among participating countries increases. The procedure
could provide for board endorsement of these procedures before
forwarding to the participating countries and ethics committee

for a decision on their adoption.



Basic procedures

There are many options here. A sponsor of a proposed multinational
trial of an eligible vaccine could, at its option, file a clinical trial
application with the secretariat (as in the EMA VHP) or directly
to participating agencies (as in AVAREF). The regional committees
of NRAs and ethics committee representatives would conduct the
review. The full committees could participate in their respective
reviews and joint inspections (as in AVAREF), or regulators with
weaker capacities could be paired with regulators with stronger
expertise and resources to act as rapporteurs for the committees
(as in the EMA centralized procedure). Given the capacity build-
ingobjectives in this context, it may be advisable to begin with full
committee reviews. The framework agreement can provide for the
development of alternative review procedures in the future. The
secretariat, on its own or at the request of the committees, could
seck assistance from the list of external regulatory experts that the
WHO maintains for use by its developing country members.

The committees (or rapporteurs) can prepare an assessment
report and joint recommendation, upon which the participating
NRAsand ethics committees may act. In the case of a recommenda-
tion for regulatory approval, participating NR As could be required
or asked to decide within a defined period whether to adopt that
recommendation (as in the EU VHP). NR As that depart from the
recommendation could be required or asked to provide a written
opinion on the reasons for the departure, as in the EU VHP, to pro-
vide transparency and a basis on which to evaluate decision-making
in the pathway. For the ethics review, the regional committee of
national ethics committee representatives could review the master
protocol and forward the application to local ethics committees to
assess potential local concerns. Figure 4.1 depicts how a mechanism
for regional clinical trial review could operate.

Similar procedures could be adopted for the review of substan-
tial protocol amendments. The framework agreement could create
amechanism for compiling safety reports from sponsors on ongoing
trials so that safety information is available to the committees as they

monitor the progress of studies and evaluate protocol amendments.

Product eligibility

Our analysis of clinical trials registered on Clinicaltrials.gov sug-
gests there is a strong regional orientation to those multi-country
trials for neglected-disease products. The majority of the products

in development for neglected diseases are vaccines. Vaccines for

neglected diseases present particularly difficult regulatory and ethics
challenges to national regulatory authorities and ethics commit-
tees, which would benefit from the pooled regulatory resources of
this regional pathway. The framework agreement should provide a
procedure for the parties to expand the scope of eligible products,
should they agree to do so.

Scope

The framework agreement could be designed in a number of ways
to achieve its aims. The agreement could, from the outset, pro-
vide that participants will cooperate on ethical review and clinical
research and the full range of relevant regulatory functions—joint
reviews of clinical trial applications, protocols, and amendments;
joint inspections and monitoring of clinical trial sites; and a joint
non-binding opinion on approval of multi-country trials. Alterna-
tively, the framework agreement could begin with cooperation on a
subset of activities such as joint reviews of applications and amend-
ments and include a provision for cooperation on the remaining
functions upon the achievement of defined milestones (duration

of cooperation or number of reviews).

Common dossiers

Dossiers for regulatory review could build on the application tem-
plate that the WHO developed for AVAREF. Requirements for sub-
missions for review by ethics committees could incorporate elements

from ICH-GCP guidance on informed consent and ethics review.

Common standards for regulatory and
ethical approvals

Standards for regulatory approval of clinical trials should ensure
that trials do not present an unreasonable risk to study subjects and
that the anticipated therapeutic or public health benefits of proposed
trials justify any risks, while standards for ethics review should
protect the rights of subjects and ensure that informed voluntary
consent is obtained. These standards must be compatible with the

applicable international standards.

Distinct roles for NRAs and ethics
committees

The roles for regulators and ethics committees in clinical trial autho-
rization are distinct—the former focus on preclinical and clinical

safety, protocol design, investigator and site capabilities, and drug
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Figure 41

Potential pathway for regional, integrated regulatory and ethics oversight of

clinical trials
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quality; and the latter on informed consent, risk-benefit assess-
ment, and protection of the rights of human subjects in accord with
local and international standards. Regional clinical trial oversight
may achieve those objectives by defining the roles of participating
regulatory authorities and ethics committees and promoting their
coordination by including members of the ethics committees in

joint site inspections and as observers in joint regulatory reviews.

Potential parties
There is a strong case that African regulators and ethics committees
would benefit the most from a regional mechanism for regulatory

and ethical review for neglected-disease interventional trials. Our

analysis of clinical trials registered on Clinicaltrials.gov reveals that
adisproportionate number of neglected-disease trials are in Africa.
Similarly, Africa is the region with most limited clinical research

and regulatory capacity.

Host

The creation of a new freestanding institution to host the regional
regulatory pathway should not be necessary. Factors in choosing
a host institution should include its credibility with participating
NRAs, IRB/ECs, and clinical trial sponsors; its accountability
to participating governments and clinical trial subjects; its ability

to attract financial support and technical assistance from donors,



developed country NR As, and intergovernmental institutions; its
administrative capacity and experience in coordinating regional
regulatory initiatives; and its independence from the clinical trial
sponsors and product developers.

The precedents that the Working Group reviewed on regional
regulatory cooperation suggest two conclusions. First, the WHO’s
convening power, technical support, and credibility with low- and
middle-income country NRAs and ethics committees have been
critical in launching the existing regional approaches to clinical trial
regulation. Second, regulatory cooperation is most likely to succeed
when it is operates within a political and legal framework, such as
a regional economic community.'# An approach that combines

these contributions would be the most promising.

Funding
Startup funding would be required to finalize the framework agree-

ment, generate a common dossier and standards for approving a

clinical trial, establish a secretariat to coordinate the process, and
support participation by NR As and national IRB/ECs that other-
wise lack the resources to do so. The costs need not be extensive.4¢
This funding could come from philanthropic sources, develop-
ment banks, and governments concerned with global health and
economic development.

The window of opportunity for donor support is narrow. The
attention span of donors is short, and the precedent for aid for
regulatory capacity building in developing countries is limited.
The prospects for obtaining the necessary support and techni-
cal assistance from global health donors will be much enhanced
if this funding needed is modest and short in duration and its
returns are relatively certain. Accordingly, the framework agree-
ment should provide for a process for generating and sharing
clinical trial application fees. It should also provide for modest
contributions from the better resourced participating governments

to support its function.
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Better, faster, cheaper

clinical trials

Neglected-disease product developers have conducted successful
late-stage clinical trials of candidate technologies in low-income set-
tings at relatively modest cost.!*” It can be done. Budgets for global
health are tightening, however. New donor funding for product
development is scarce. Streamlined and more efficient regulatory
pathways alone will not achieve the cost- and time-savings required
to sustain clinical development of the lifesaving neglected-disease

therapies. Better, faster, and cheaper clinical trials are needed.

The obstacles
Three obstacles must be overcome to improve the design and plan-
ning of clinical trials for neglected-disease interventions.

First, clinical trial design and practice are, as a general mat-
ter, precedent-driven. Sponsors and investigators design studies to
look like the studies that regulators and ethics committees have
approved before. Regulators and investigators approve studies that
resemble the studies that have succeeded in the past. This inflexible,
precedent-driven approach to clinical trial practice and regulation
contributes to the skyrocketing costs, increasing duration, and grow-
ing complexity of clinical trials generally, but presents a particular
problem in the neglected-disease context.

There is little useful, relevant precedent on clinical trial prac-
tice to draw from in many low-income countries. Few have con-
ducted interventional clinical trials for regulatory approval in
these resource- and infrastructure-poor environments. Developed
country regulatory models and commercial clinical development
practices are often imported into developing countries. While
the high costs and inefficiencies of clinical trial data monitoring
and record keeping are lamentable in developed countries, there
is clinical research and regulatory infrastructure to support it,
and consumers have so far been willing and able to absorb the
cost. This is not the case in the neglected-disease context. Clinical
development of neglected-disease technologies is a highly cost-
sensitive endeavor. The clinical research and regulatory capac-

ity in many neglected disease—endemic countries is rudimentary.

Approximating rich-country clinical development models under
these conditions is not tenable.

Second, clinical trials of neglected-disease interventions often
include secondary outcomes beyond what is needed for product
approval. There may be no funding for conducting research on
neglected diseases and their patient populations other than inter-
ventional clinical trials. Pivotal phase ITI clinical trials are often used
to address the policy interests of donors and the WHO.

Secondary trial outcomes are justified in many cases, but increase
the complexity of study protocols and case report forms (CRFs).
More complex protocols are more difficult for investigators to under-
stand, which in turn can lead to poor data collection and quality, a
particular problem for investigators with limited experience.!® Trial
monitoring costs rise with the length and complexity of the CRFs
used to collect patient data.'*” Complex study protocols and CRFs
increase the likelihood of protocol amendments. When substantial,
protocol amendments require regulatory and ethics committee
approval, revised documentation, and investigator training and
monitoring. Particularly in settings where local regulatory authori-
ties and ethics committees do not have the capacity to process such
amendments in a timely manner, substantial costs and months of
delay can be added to an ongoing trial.

Third, the limited expertise and experience of NRAs, eth-
ics committees, and investigators in many neglected disease—
endemic countries hinders the adoption of the newest and emerg-
ing approaches to reducing clinical trial costs and delays. For
example, it will be difficult in these circumstances to implement
adaptive clinical trial designs, which can improve the flexibility
and efficiency of clinical trials by allowing the modification of their
design and statistical procedures while the trial is ongoing, based
on the data accrued.’® Pooling regional ethics and regulatory
capacity would help address this issue, but will be insufficient if
not paired with the support of more experienced external regula-
tors and increased collaboration among trial sponsors, investiga-

tors, and regulators.
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Building quality into trial planning,
design, and initiation

Clinical trial design and procedures must reflect the scientific and
policy goals of the trial and be tailored to the setting, subjects, and
intervention. Quality and cost-efhiciency must be built into pre-trial
planning and design. Doing so requires a focus on the key param-
eters and objectives of the trial, evidence-driven approaches, and
engagement by trial sponsors, investigators, and regulators.” In
this manner, the Working Group’s first set of recommendations—
pairing pooled regional regulatory capacity with more easily acces-
sible external experienced regulator input—establishes the necessary
foundation for its second set of reccommendations—building quality
and cost-efliciency into pre-trial planning and design. In particular,

the Working Group recommends the following approaches.

Simpler trials for licensure, more support
for policy research in phase IV studies

Policy and epidemiological research is essential to advance our under-
standing of neglected diseases and the populations who suffer from
them. Such research is also necessary to support the WHO recommen-
dations on a product’s use that the GAVI Alliance, UN agencies, and
developing countries require before licensing and procuring the prod-
uct. However, embedding research on policy objectives and neglected-
disease epidemiology into pivotal phase III study of the safety and
efficacy of a product is an expensive way to obtain this information.
Phase III trials must be performed according to strict international
standards to support licensure. There are a limited number of sites in
neglected disease—endemic environments capable of conducting trials
according to those rigorous international standards. Candidates often
fail in phase III, rendering such policy research moot.

Focusing pivotal trials on the research necessary to support licen-
sure would reduce costs, expedite product registration, and lower
site and investigator demands. To succeed, however, simpler, phase
II1 trials for licensure must be paired with increased donor funding
for the phase I'V observational studies necessary to support WHO
policy recommendations on its use and improve our understanding

of neglected diseases and the populations they affect.

Early investigator input and independent
advisory committees

Local investigator and independent stakeholder input should be
solicited early in the study design. This can be done by involving

investigators from proposed sites and experts with relevant develop-
ing country-trial experience in the review of proposed protocols to
spot potential problems upfront and help keep the studies simple,
feasible, and focused. Involving local investigators in trial design
and operations has the additional benefit of improving the inves-
tigator’s understanding and investment in the trial, training, and
long-term career development.

There are precedents for such an approach. For instance, the
Drugs for Neglected Diseases initiative (DNDi), a PDP, employs
“platforms for clinical research.”>* These are networks of investiga-
tors and stakeholders with a mixture of expertise around a specific
disease that help DNDi determine program needs, target product
profiles, and trial designs. DN D1 also uses these platforms for inves-
tigator training and peer-to-peer communication on best practices.

Many PDPs and donors also employ independent scientific advi-
sory boards to assist in developing target product profiles and clini-
cal trial design. These committees are not typically charged with
advising on the efficiency of clinical trial design or staffed with
the necessary expertise to do so, but there is no reason this cannot
occur in the future. When experienced in resource-poor settings and
priced appropriately, CROs and clinical trial budgeting companies

can also play a useful role.

Pressure-testing protocols

Researchers, trial sponsors, and donors spend significant time nego-
tiating the design of the trial and its protocol, and, on reaching
agreement, they are understandably anxious to initiate the trial.
Too little field-testing occurs to ensure that protocols are efficient
and feasible for the setting in which they will be implemented.

It is common practice for many multinational pharmaceuti-
cal companies to pressure test protocols by performing them with
dummy subjects and study products prior to initiating enrollment.
This approach increases upfront expenses, but reduces overall trial
costs by improving the efficiency of trial design and helping to avoid
protocol amendments. A similar approach should be adopted in

neglected-disease product development.

Early engagement with regulators and
ethics committees to streamline trial
initiation

Designing and initiating a multi-center phase III study of the

safety and efficacy of a drug or vaccine requires the cooperation



and coordination of the many participants responsible for scientific
review, data management, safety/ethics review, regulation, contract-
ingand grants, and the performance of the study. Process mapping
research in the other contexts has demonstrated that significant
time and resources are wasted waiting for the responses from the
other participants that could be obtained through direct engage-
ment.!>? The resulting delays in trial initiation can span years and
hinder patient enrollment, increase costs, and reduce the likelihood
of the trial’s success.!>*

Similar process mapping research would be enormously useful
in the global health technology context. In the interim, the regional
mechanism for regulatory and ethical review should be designed in
a manner that permits opportunities for direct engagement with
trial sponsors in order to reduce delays in trial initiation. Other
methods of reducing the time required for trial initiation, such as
standardizing site contracts, are producing results for other clini-
cal trial networks and warrant consideration in neglected-disease

product development.!

Clinical trial monitoring
Clinical trial monitoring costs can often account for one-third to
two-thirds of the costs of a clinical trial. As part of its efforts, the
Working Group performed extensive consultations on the appli-
cability and potential utility in the neglected-disease context of
electronic data capture (EDC) and statistical sampling techniques,
used increasingly in commercial trials to reduce data monitoring
costs. The feedback and evidence are compelling.

Using EDC instead of paper CRFs is often cited as the single
most effective step that a sponsor can take to reduce the cost and
duration of a clinical trial. EDC allows for real-time access to data,

reduces the need for on-site monitoring, and limits data errors,

cleaning time, and processing costs.56 A recent study of a phase I1I
trials conducted between 2006 and 2008 demonstrated a median
reduction of over 300 days in the time required for subject manage-
ment.’” Another recent analysis by Duke University and Oxford
University, modeling the potential economic savings of various clini-
cal trial practices, found EDC to result in a 10-percent reduction in
clinical trial costs.> EDC also improves the quality and speed of
data collection and monitoring by improving the visibility of safety
issues and limiting the acceptable range of data fields, which helps
investigators quickly identify data entry errors and reduces the need
for subsequent data cleaning.

EDC is already available and increasingly used in neglected
disease—endemic settings with good clinical research infrastruc-
ture and resources (such as South Africa, Uganda, and parts of
India and Latin America). The challenge in the most resource-
poor settings is spotty Internet access, unreliable electricity, the
cost of EDC equipment, and the variation in EDC programs that
commercial sponsors use. Workarounds are possible, however.15?
Some sponsors have successfully implemented satellite-based
systems in rural and resource-poor settings in Africa at modest
cost. Laptops and wireless modems have succeeded in settings
where electrical supply is unreliable. Given the small number of
donors in neglected-disease product development, EDC appears
to be an obvious candidate for bulk purchasing and infrastruc-
ture investment.

The Working Group also found compelling evidence on the ben-
efits of central statistical sampling as a means of reducing the cost
and burden of data verification and site monitoring.!®® Commercial
pharmaceutical companies apparently already use such practices in
developed country settings. Improved collaboration with regulators

would help ensure the acceptability of this approach.
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Chapter 6

Toward implementation

Recommendations in this report can be implemented indepen-
dently or simultaneously—they are mutually reinforcing. Pool-
ing regulatory and ethics review capacity regionally improves the
capabilities of regulators with which neglected-disease product
sponsors and investigators must work to ensure trials are efficient,
well adapted to the local circumstances, and protective of local
subjects. The possibility of conducting better, faster, and cheaper
clinical trials in a country or region, in turn, encourages sponsors
to conduct more clinical research there, generating the fees and
experience necessary to improve the capabilities of local regula-
tors and IRB/ECs.
Realizing these complementary strategies will require collabora-
tion and investment from all key stakeholders. These contributions
must include:
®  From host national regulatory authorities, IRB/ECs, and their
governments: a political commitment to engage in regional
regulatory cooperation, including, where possible, a contri-
bution of funding and personnel; an agreement to a com-
mon application and framework agreement that outlines the
regional clinical trial application process, requirements, and
assurances of protection for confidential data; a fee-sharing
arrangement with other participating NR As; a willingness to
engage external expertise, when needed; and a willingness to
work with trial sponsors, as appropriate, to build quality and
efficiency into clinical trial planning and design.

®  From trial sponsors: participation in the regional regulatory
and ethics review pathway and full compliance with its terms;
an agreement to allow regulators to share confidential data;
payment of additional fees to use the regional pathway; and
investment of upfront resources to improve the overall effi-
ciency and quality of clinical trials.

®  From donors: making high-quality regulatory and ethics review
of clinical trials in low- and middle-income countries a priority
for global health and economic development; requiring prod-

uct development grantees to use that pathway; seed funding

to launch regional regulatory cooperation and to support the
participation of low-income country regulators; and support-
ingindependent clinical trial planning advisory boards, EDC
monitoring equipment and platforms, and other infrastruc-
ture investments that can improve the quality and efficiency
of neglected-disease clinical research across technologies and
product development sponsors.
®  From developed country regulators and international technical
agencies: sustained investment in technical assistance and dip-
lomatic support for regional approaches to improve regulatory
and ethics oversight in low- and middle-income countries and
facilitate neglected-disease product development.
The prospects for generating these contributions from stake-
holders are improved by two factors: the globalization of clinical
research, and existing regulatory initiatives and funding platforms

on which stakeholders may build.

Globalization of clinical research

The motivations for stakeholders to invest in regional regulatory
cooperation and more efficient clinical trial practices extend beyond
neglected diseases and global health.

Substantial and increasing private industry investment is devoted
to conducting biopharmaceutical clinical trials in developing coun-
tries. China, Argentina, Russia, and India are the fastest grow-
ing countries in terms of clinical trial activity, but such activity is
increasing in other low- and middle-income countries as well.}¢!
This investment is motivated by the spiraling costs of clinical trials
and the difficulty of recruiting large numbers of treatment-naive
people in developed countries as well as firms’ strategic interest
in establishing “footholds” in emerging markets.'®> Conducting
clinical trials in low- and middle-income countries can often reduce
trial costs by more than 50 percent and increase the speed of patient
enrollment several-fold.'¢?

Many developing countries have exhibited corresponding inter-

est in attracting such clinical trial activity, As an important and
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growing source of foreign revenue, clinical trial activity represents
hundreds of millions of dollars of investment in some low- and
middle-income countries.'* There are potential spillover benefits
to clinical research as well: diffusion of medical knowledge and
effective medical practice; increased resources and training for
hospitals, medical schools, and regional research centers; long-
term development of domestic life sciences industries; and greater
patient access to high-quality medical care.!®> Accordingly, low- and
middle-income country governments view clinical trial activity as
not only promoting the development of new medicines to address
local needs but also as spurring local job creation and economic
development.1®

As aresult, there is a growing trend of low- and middle-income
countries investing in clinical trial site capacity, GCP training pro-
grams, and streamlining regulatory requirements as a matter of
industrial policy. In 2008 the Indian government invested in IRB/
EC training and simplified regulatory procedures for the import
of study materials as part of a larger effort to attract more clinical
trial activity.!” In 2004 China passed new regulations to streamline
regulatory requirements, impose GCP standards, and introduce
compulsory GCP training.!°® Argentina and Brazil have likewise
invested in clinical trial site capacity and streamlined regulatory
requirements to attract more foreign trials. These trends are not
only prevalent in the large emerging economies; there are reports
of Panama, Peru, and Rwanda building clinical trial sites to host
vaccine and drug trials as well.

In this context, investments in improving clinical research and
regulatory capacity and efficiency in neglected disease—endemic
countries must be seen not just as matters of global health, but as
legitimate goals for economic development and increasing indig-
enous innovative capacity. Thisisasea change that presents oppor-
tunities for tapping new sources of investment from industry, local
governments, and international bilateral and multilateral donors
that fund economic development projects.

Like other regulators, however, the FDA and EMA have lim-
ited capacity, mandates, and opportunities to monitor the conduct
and quality of clinical research and ensure the safety of subjects in
foreign jurisdictions. In fiscal year 2008, for example, 80 percent
of the applications for drugs and biologics approved by the FDA
used data from overseas clinical trials, but the FDA inspected fewer
than 1 percent of the foreign sites involved.'®” Without an IND,

a sponsor is not required to notify the FDA of an overseas clinical

trial, and FDA may be completely unaware of the existence of that
trial until the sponsor applies for licensure. Accordingly, the EMA
and FDA have expressed interest in supporting more information
sharing, capacity building, and a robust international framework
for the oversight of international clinical trials.!”® This interest
creates potential opportunities to tap the technical support and
resources that these agencies can mobilize to improve the regulatory
and ethical review capacity of priority countries for global health

technology development.'”!

Existing initiatives

Regional efforts on clinical trials and medicines regulation in low-
and middle-income countries already exist and should be leveraged
in support of neglected-disease product development. AVAREF
and related WHO efforts in the Developing Country Vaccine
Regulatory Network, Association of Southeast Asian Nations,
and the Pan-American Health Organization have all launched
programs on clinical trial regulation. Numerous regional economic
communities in Africa are pursuing the harmonization of drug
registration as part of the African Medicines Regulatory Harmo-
nization (AMRH) initiative and have clinical trial regulation on
their future agendas.'”” The World Bank has established a trust
fund, financed with a start-up investment of $12.5 million from the
Bill & Melinda Gates Foundation, to support these efforts.'7? The
analysis and recommendations provided by this Working Group
provide practical and scalable ways to adapt and coordinate these
WHO and AMRH efforts to address the challenges and opportu-
nities presented by the neglected-disease product pipeline: an influx
of large complex trials over the next 5-10 years, and substantial
donor interest in the success and adequate oversight of those trials.
The World Bank trust fund is a potential platform from which to
finance these efforts.

There are also numerous new initiatives researching innovative
approaches to improve the efficiency of clinical development with-
out reducing its rigor and protection for subjects. In 2007 the FDA
launched a public-private partnership with Duke University as the
convener—the Clinical Trials Transformation Initiative (CTTT)—
with the goal of identifying clinical trial practices which through
broad adoption will increase the quality and efficiency of clini-
cal trials.'7# Clinical research groups from Duke, McMaster, and
Oxford Universities have initiated the Sensible Guidelines for the

Conduct of Clinical Trials Project to advocate for the simple design



of large-scale trials in order to reduce costs and improve patient par-
ticipation.!” The research from these and other initiatives has not
yet focused on trials in resource-poor developing country settings,
but may have some applicability or be adaptable for these settings.

These initiatives are potential partners in improving the efficiency

and quality of neglected-disease clinical trials. The concerns that
these clinical research initiatives seek to address—rising costs and
decreasing productivity—are most urgent in the neglected-disecase
context, where there is inadequate funding and infrastructure to

support such inefficiency.
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Looking ahead

The regulatory and financing challenges involved with developing
and delivering innovative neglected-disease drugs and vaccines to
the patients who need them will not end with clinical development.
Before a drugor vaccine may be marketed or distributed, the appro-
priate regulatory authority for that jurisdiction must confirm the
safety, quality, and efficacy of that product. Adequate post-market
surveillance is required to ensure the safety and effectiveness of
the novel drugs and vaccines that millions of children and adults
in developing countries may soon receive for malaria, TB, dengue
fever, and other neglected diseases.

Many low-income country NRAs have limited experience,
resources, and mandates for assessing, approving, and registering
innovative products. Few low- and middle-income countries have
functional post-market safety systems, and most do not yet report
adverse events. The WHO and established NR As can support but
not replace the local regulatory oversight required for products
launched simultaneously in developing countries or intended for
their exclusive use. Consequences of these regulatory shortcomings

for the success of expanded treatment and immunization efforts

can be significant. After a long and costly development process,
substantial delays in registration and products reaching market are
an obvious deterrent to drug and vaccine development. Without
timely and accurate safety information, poor quality products can
unnecessarily harm patients. Real or rumored adverse events can
undermine public confidence and cause lasting damage to treatment
and immunization programs.

The regional regulatory platforms and cooperation strategies
recommended in this report could be expanded over time to sup-
port and build capacity for other critical regulatory functions in
low- and middle-income countries as well. Regional cooperation that
achieves more certain review times and reduces regulatory inconsis-
tencies in clinical trial oversight could achieve similar objectives for
product registration. A regional approach that pools scarce country
regulatory resources and provides a sustainable platform for clinical
trial oversight capacity building could do the same for post-market
drugand vaccine surveillance. These compound benefits of regional
platforms for regulatory cooperation provide further compelling

justification for stakeholder investment.
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\Working Group members

Vincent Ahonkhai, Bill & Melinda Gates Foundation

Vincent Ahonkhai is the Senior Regulatory Officer at the Bill
& Melinda Gates Foundation. He recently retired as Vice President
of Regulatory Affairs at GlaxoSmithKline, where he specialized
in clinical safety, managed the pharmacovigilance department,
and gave a physician’s perspective for pharmaceutical development.
Ahonkhai has also held senior positions at Merck and R-W. Johnson
Pharmaceutical Research Institute. His areas of expertise include
both U.S. and global drug development, and he has overseen a prod-
uct development portfolio that includes antibiotics, antivirals, and
vaccines. A pediatrician by training, Ahonkhai is a long-standing
member and fellow of several professional organizations including
the American Medical Association, National Medical Association,
American Society for Microbiology, Infectious Diseases Society
of America, Pediatric Infectious Diseases Society, and American
Academy of Pharmaceutical Physicians. After completing medical
school and internships in Nigeria, he obtained additional training
in pediatric residency followed by a fellowship in infectious diseases

at the State University of New York-Downstate Medical Center.

Ernst Berndt, MIT Sloan School of Management

Ernst Berndt is the Louis E. Seley Professor in Applied Econom-
ics at the MIT School of Management. His research examines how
medical innovations have affected the cost of disease treatment,
factors affecting the globalization of clinical trials, incentives to
induce research and development into third world clinical diseases,
how industry funding of the U.S. Food and Drug Administration
through user fees has affected review times and safety withdrawal
rates, and the impact of direct-to-consumer marketing of prescrip-
tion pharmaceuticals on drug utilization. In addition, Berndt is
director of the Biomedical Enterprise Program, a joint program of
MIT Sloan and the Harvard-MIT Division of Health Sciences and
Technology. He also serves as director of the National Bureau of
Economic Research Program on Technological Progress and Pro-

ductivity Measurement. He is a prolific and highly cited researcher

in the fields of industrial organization, applied microeconomics and
health economics, as he was named the “Most Cited Economist
under 40” in 1985. Berndt received his Ph.D. from University of
Wisconsin-Madison and his B.A. from Valparaiso University, where

he is a distinguished alumnus.

Fred Binka, INDEPTH Malaria Clinical Trials Alliance

Fred Binka serves as the Executive Director of the INDEPTH
Network, a population and health NGO in Ghana, and is an Asso-
ciate Professor of Epidemiology for the School of Public Health at
the University of Ghana. His research topics include strengthening
research capacity in the public health sector, malaria epidemiol-
ogy, and malaria intervention treatments. He also has worked as
a medical officer for the World Health Organization, for the Lib-
erty Medical Centre in Nigeria, and for the Ministry of Health
in Ghana. He has served on several committees, such as PATH
Canada, the African Medical Research Foundation, the Global
Alliance for Vaccines and Immunisation, and the World Health
Organization. In 2001 Binka was the first recipient of the Rudolf
Geigy Award, recognizing his “outstanding contributions to Malaria
control and health development in Africa.” He received his Ph.D.
in Epidemiology from the University of Basel in Switzerland, his
M.P.H. from the Hebrew University in Jerusalem, and his M.D.
from the University of Ghana.

Thomas Bollyky, Center for Global Development (Chair)
Thomas J. Bollyky is a research fellow at the Center for Global
Development (CGD), where his research focuses on legal and
regulatory issues in global health, technological innovation and
delivery, and international trade. He is also an Adjunct Profes-
sor of Law at Georgetown University and serves on the Institute
of Medicine’s committee on strengthening regulatory systems in
developing countries. Prior to coming to CGD, Bollyky was Direc-
tor of Intellectual Property and Pharmaceutical Policy at the Office
of the United States Trade Representative, a Fulbright Scholar to



South Africa, where he worked as a staff attorney at the AIDS Law
Project, and a senior attorney at Debevoise & Plimpton LLP. He
is a former law clerk to Chief Judge Edward R. Korman and an
International Affairs Fellow at the Council on Foreign Relations.
Bollyky received his B.A. in Biology and History at Columbia
University and his J.D. at Stanford Law School, where he was the
President of the Stanford Law & Policy Review. He is a member
of the New York and U.S. Supreme Court bars and the American

Society of International Law.

Michael Brennan, AERAS Global TB Vaccine Foundation

Michael Brennan is the Senior Advisor for Global A ffairs at the
AERAS Foundation. He develops strategies for the timely introduc-
tion of new TB vaccines into low-income countries, and he works
closely with national regulatory authorities that are responsible
for clinical trial approval and new product licensure. Brennan also
heads projects on the development of correlates and biomarkers
for TB vaccines. Prior to joining AERAS, he spent more than 20
years at the U.S. Food and Drug Administration, where he was an
associate director at the Office of Vaccines Research and Review,
and was head of the TB vaccine program. In 2001 he worked in
Genevaassisting the WHO in its development if a new Tuberculosis
Vaccine Initiative. Brennan has published more than 90 scientific
articles on vaccines and infectious diseases, and his early research
paved the way for widespread whooping cough immunizations. An
authority on vaccine development and regulatory review, he sits on
several international advisory committees, including the Stop TB
Partnership, the WHO, and the U.S. National Institutes of Health.
He received a Ph.D. from Albany Medical College.

Richard Chin, Institute for OneWorld Health

Richard Chin is the Chief Executive Officer of OneWorld
Health and a physician with extensive expertise in drug develop-
ment, having overseen more than 45 Investigational New Drug
(IND) Applications and multiple drug approvals worldwide. He
has also authored several textbooks on clinical trial medicine. Pre-
viously, he was CEO of OXiGENE and Senior Vice President and
Head of Global Development for Elan Corporation. He has also
held various clinical and scientific roles for Genentech, including
Head of Clinical Research for the Biotherapeutics Unit. Chin was
named by Businessweek in 2006 as one of the youngest 99 public

company CEOs in the United States. He is an Associate Professor

at the UCSF School of Medicine and currently serves on the Boards
of Directors at RXi Pharmaceuticals and Genmedica Therapeutics.
Chin holds an M.D. from Harvard Medical School and the equiva-
lent of a J.D. from Oxford University, where he studied under a
Rhodes scholarship.

Liliana Chocarro, LC Plus Consulting

Liliana Chocarro worked for the National Control Laboratory
in Argentina for 15 years, where she was the Head of Viral Vaccines
from 1982 to 1989. She moved to Canada in 1990 and worked as a
consultant to industry, NGOs, and WHO since 1996. Chocarro
worked at WHO headquarters in Geneva from 2004 to 2010 where
she was responsible for Regulatory Pathways at the Vaccines Depart-
ment. She has worked to strengthen the regulatory authorities in
developing countries, improve the training of health regulators, and
increase coordination between bodies relevant to policy decisions
regarding vaccines. Among other activities, Chocarro established
and was the Secretariat of the Development Country Vaccines
Regulators’ Network and African Vaccine Regulatory Forum. In
October 2010 she returned to Canada and her consulting business
—LC Plus Consulting—where she focuses on regulatory pathways
for the evaluation of medicinal products from clinical development
to post-marketing stage development of training programs, and
providing technical support to WHO, Health Canada, and vari-
ous NGOs. Chocarro received her Ph.D. in Executive Management
from Bircham International University and her bachelor’s degree

in Biochemistry from the University of Buenos Aires.

Ralf Clemens, Novartis

Ralf Clemens is the Head of Vaccines Development for Novar-
tis Vaccines and Diagnostics, where he is responsible for clinical
research and development, pharmacovigilance, regulatory activities,
and program management. Previously, he was Vice President and
Director of Pharmaceuticals and Vaccines at GlaxoSmithKline’s
Latin America and Caribbean offices and Head Vaccines Clinical
R&D at GSK Biologicals in Belgium. He is a trained physician,
with specialization in the fields of anesthesiology, intensive care
medicine and tropical diseases. Since 1995, Clemens has been a
visiting professor and advisor in Clinical Tropical Medicine to the
Faculty of Tropical Medicine at Mahidol University in Bangkok,
Thailand. He also was a member of the Advisory Board of the UN

International Vaccine Institute in Seoul, Korea, and he isa member
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of various scientific societies. Clemens received his medical and aca-
demic degrees from the Johannes-Gutenberg University in Mainz,
Germany. He is also a graduate of the Advanced Management Pro-

gram for Senior Executives at the Wharton Business School.

Iain M. Cockburn, Boston University, School of Management
Tain Cockburn is a Professor of Finance and Economics at
Boston University’s School of Management and a consultant at
Analysis Group. An industrial organization economist and econo-
metrician, he specializes in the pharmaceutical, biotechnology, and
healthcare industries. His research interests include the economics
of innovation, intellectual property, pharmacoeconomics, produc-
tivity measurement, competitive strategy, and applied economet-
rics. Cockburn is a Research Associate at the National Bureau
of Economic Research in Cambridge, Massachusetts, a former
Associate Editor of Management Science, and a Coeditor of the
Journal of Economics and Management Strategy. His research in
economics and management is published widely in leading jour-
nals including the Strategic Management Journal, American Eco-
nomic Review, RAND Journal of Economics, Health Affairs, and
the Journal of Industrial Economics. Cockburn received his Ph.D.
in Economics from Harvard University and a B.Sc. from the Uni-

versity of London.

David Dilts, Knight Cancer Institute and Oregon Health and
Science University

David Dilts is Director of Clinical Research for the Knight Can-
cer Institute and Professor of Healthcare Management at the Ore-
gon Health and Science University. Formerly, he held the sole joint
professorship between the Owen Graduate School of Management
and the Vanderbilt University School of Engineering, where he was
the founding director of the Engineering Management Program.
Dilts was also co-director of the Center for Management Research
in Healthcare, which exchanges knowledge between management
research and healthcare to dramatically impact practice of medicine
and streamline the clinical trials process. His work has been pub-
lished in more than 160 articles, conference papers, presentations,
and books, coveringa wide range of topics from complexity in supply
chain networks to delays in opening oncology clinical trials. Dilts is
a frequent speaker at national and international conferences, most
recently at the Institute of Medicine’s meeting on the standards for

developing surrogate biomarkers.

Paul Huckle, GlaxoSmithKline

Paul Huckle is Senior Vice President for Global Regulatory
Affairs at GlaxoSmithKline (GSK). He is responsible for world-
wide filing of new submissions and support for existing licenses
for the GSK pharmaceutical portfolio. Huckle provides regula-
tory counsel to senior GSK leadership, oversees staff at all GSK
development sites, and leads any regulatory action to resolve major
project or product challenges and issues pertaining to regulatory
compliance. Prior to entering the regulatory field, he worked for
10 years in pharmaceutical development, responsible for leading
the development of prescription and OTC products for U.S. and
non-U.S. markets. Huckle holds an Honors Degree in Pharmacy
and Ph.D. in Pharmaceutics from the University of London, and

is a Registered Pharmacist.’

John Hurvitz, Covington & Burling LLP

John Hurvitz is a partner at Covington & Burling LLP, based
in Washington, DC, who represents life sciences clients through-
out the United States, Europe, and Asia. He co-chairs Covington’s
Life Sciences Industry Group and heads the firm’s Technology
Transactions Group. Previously he worked with the Center for
Global Development on developing and implementing an incentive-
based market mechanism to stimulate the commercialization of
vaccines for unmet health needs such as HIV/AIDS, malaria, and
tuberculosis. He represented the Global Alliance for Vaccines and
Immunisation (GAVI Alliance) and the World Bank in connection
with their development of a pilot program for Advanced Market
Commitments. He has also represented international health orga-
nizations like the GAVI Alliance, the International AIDS Vaccine
Initiative, the Global HIV Vaccine Enterprise, PATH, and the
Center for Global Development. He received his J.D. from Yale
University and his B.A. from Haverford College.

Yuppadee Javroongrit, Food and Drug Administration of
Thailand*

Yuppadee Javroongrit is the Assistant Director and Head of
International Affairs of Thai FDA, where she has worked to improve
the regulation of clinical trials and to harmonize Thailand’s pharma-
ceutical industry with the Association of Southeast Asian Nations.
Prior to her current post, she was a pivotal member of the Inspec-
tion Division of Thai FDA, where she combated the use of coun-

terfeit drugs and strengthened Thailand’s drug system policies for



the quality assurance of active pharmaceutical ingredients. Since
2000 she has participated in many regional and global forums on
pharmaceutical regulation and presented at the National Seminar
on Clinical Trials of Thailand. Javroongrit obtained her Ph.D. in
Industrial Pharmacy at the Massachusetts College of Pharmacy

and Health Sciences.

Richard Kingham, Covington & Burling LLP

Richard Kingham is a partner at Covington & Burling LLP,
where he concentrates on food and druglaw. He has acted for most
of the major pharmaceutical manufacturers and biotechnology
companies in the United States and Europe, as well as trade asso-
ciations such as the Pharmaceutical Research and Manufacturers
of America, the Consumer Healthcare Products Association, and
the National Pharmaceutical Council. He has represented pharma-
ceutical manufacturers in administrative investigations, criminal
prosecutions, and congressional hearings, advised in connection
with state and federal enactments relating to liability and com-
pensation for vaccine-related injuries, and represented research-
based biotechnology companies on legal and policy issues relating to
follow-on biological products. Kingham has served as a member of
committees of the Institute of Medicine of the National Academy of
Sciences, the National Institutes of Health, and the World Health
Organization and has taught food and drug law at the University

of Virginia and Georgetown University.

Judith Kramer, Clinical Trials Transformation Initiative & Duke
University School of Medicine

Judith Kramer is an Associate Professor of Medicine at Duke
and the Executive Director of an FDA-initiated public-private part-
nership, the Clinical Trials Transformation Initiative (CTTI),
which seeks to identify practices that through broad adoption will
improve the quality and efficiency of clinical trials. CT T convenes
experts in the field, undertakes projects to identify existing issues
related to current practice, designs models for improvement, and
develops recommendations to inform participants and policymakers
involved in the clinical research enterprise. For 10 years she worked
at Burroughs Wellcome Co., where she became Vice-President and
Director of U.S. Clinical Research, responsible for antiviral, oncol-
ogy, neurology/psychiatry, cardiovascular and pulmonary clinical
research. From 1997 to 2006 Kramer was Chief Medical Ofh-
cer at Duke Clinical Research Institute (DCRI), and in that role

provided guidance and consultation for the formation of DCRI’s
regulatory affairs and quality assurance functions She is trained in
clinical pharmacy, is board certified in general internal medicine,
and received her M..S. in Pharmacy and M.D. from the University
of North Carolina at Chapel Hill.

Mark LaForce, PATH

Mark LaForce directs the Meningitis Vaccine Project, a Bill &
Melinda Gates Foundation-funded partnership between PATH and
the World Health Organization aimed at eliminating the epidemic
of meningitis from Sub-Saharan Africa through the development,
licensure, and widespread use of conjugate meningococcal vac-
cines. Before joining PATH, he held academic and administra-
tive positions at the University of Colorado and the University of
Rochester schools of medicine. He also served on immunization
advisory committees for the U.S. Centers for Disease Control and
Prevention and for the American College of Physicians. From 1994
t0 2001 LaForce led the Steering Committee on Epidemiology and
Field Research for WHO’s vaccine cluster. From 1998 to 2001 he
was president of the Armed Forces Epidemiological Board. He has
published more than 150 papers and book chapters on pulmonary
defense mechanisms, clinical infectious diseases, epidemiology,
and vaccinology. LaForce received his medical degree from Seton
Hall College of Medicine and Dentistry and completed his internal
medicine and infectious diseases training on the Harvard Service

at Boston City Hospital.

Orin Levine, Johns Hopkins Bloomberg School of Public Health

Orin Levine is Executive Director of the International Vaccine
Access Center (IVAC) at the Johns Hopkins Bloomberg School of
Public Health, leading a team dedicated to accelerating access to
lifesaving vaccines through evidence-based policies. He is also an
Associate Professor in the Department of International Health at
Johns Hopkins and serves as Co-chair of the Sabin Institute’s Pneu-
mococcal Awareness Council of Experts, a small group of global
experts who advocate for investment in pneumonia prevention. Dr.
Levine has frequently served as a consultant to the Global Alliance
for Vaccines and Immunisation, to the World Health Organization,
and to governments of individual countries on the prevention of
pneumonia strains with vaccination. Prior to leading IVAC, he
worked at both the Centers for Disease Control and Prevention

and at the National Institutes of Health. An expert on pneumonia

a1

sdaquwaw dnoug Bunjuoppn



42

Working Group members

and meningitis vaccines, Levine has authored or co-authored more
than 75 research papers and book chapters. He earned his Ph.D. in
Epidemiology from Johns Hopkins University and his bachelor’s
degree from Gettysburg College.

Melinda Moree, BIO Ventures for Global Health

Melinda Moree is Chief Executive Officer of BIO Ventures for
Global Health. Previously, she was the Principal Investigator on the
Malaria Policy Project conducted with the Center for Global Devel-
opment, was a member of the team evaluating the International
AIDS Vaccine Initiative, and consulted with the Global Alliance
for Vaccines and Immunisation. Until early 2007 she was the Direc-
tor of the Malaria Vaccine Initiative, a public-private partnership
with the mission to accelerate the development and increase the
availability of malaria vaccines in developing countries. She was
also a manager of advanced research at EKOS Corporation and a
researcher at University of Washington School of Medicine. She
was awarded a fellowship from the American Association for the
Advancement of Science and Diplomacy, which funded her work
on public-private partnerships for the development of technolo-
gies and diagnostics for the developing world. Moree received her
Ph.D. in Medical Microbiology from the University of Maryland

at Baltimore.

Margareth Ndomondo-Sigonda, New Partnership for Africa’s
Development*

Margareth Ndomnondo-Sigonda is currently the Pharmaceuti-
cal Coordinator for the New Partnership for Africa’s Development
(NEPAD), where she has worked to enhance the regulatory capac-
ity of the health sectors across Africa and to harmonize African
pharmaceutical regulations. Her project, the African Medicines
Regulatory Harmonization Initiative, is being implemented in
collaboration with the African Union Commission, Pan African
Parliament, and regional economic communities—with the part-
nership of the World Health Organization, the World Bank, and
the Bill & Melinda Gates Foundation. Prior to joining NEPAD,
she was the Director General of the Food and Drugs Authority for
Tanzania, where she effected sizable progress in the initiative to
harmonize pharmaceutical regulations and researched the impact
of accredited drug dispensing outlet programs aimed at improving
patient access to medicines. She has also served as a consultant on

regional harmonization of medicines regulation across Africa and

in the Caribbean. She has participated in many prominent confer-
ences and forums, including the Strategies for Enhancing Access to
Medicines Conference and the International Conference on Local

Pharmaceutical Production in Africa.

John Purves, Consultant

John Purves is a life sciences consultant, having recently retired
from the European Medicines Agency (EMA), where he worked
for 14 years as head of the Quality of Medicines Sector. He has
been actively involved in Regulatory Marketing Authorizations
for pharmaceutical products that deal with recombinantDNA,
Biosimilars, and Influenza. Prior to joining the EM A, he was man-
ager of the biotechnology and biological unit, for 21 years, at the
United Kingdom’s Medicines and Healthcare Products Regulatory
Agency, where he was involved with the drafting of both legisla-
tion and EU guidelines that dealt with the manufacturing and
controlling of recombinant-DNA products and products derived
from human plasma. He also oversaw efforts to minimize the risk
of the transmission of the spongiform encephalopathy to humans.
Purves graduated in pharmacy from the Heriot Watt University in
Edinburgh in 1968 and received his doctorate in pharmaceutical
microbiology from the University of Strathclyde in 1973. Follow-
ing university, he worked in research and development at Smith

and Nephew Limited in the United Kingdom.

David Shoultz, Bill & Melinda Gates Foundation

David Shoultz is the Deputy Director in the Global Health Pro-
gram of the Bill & Melinda Gates Foundation, where he is respon-
sible for strategic planning and management in the Infectious Dis-
eases Division. In addition, he is an affiliate assistant professor at
the University of Washington in the departments of Global Health
and Epidemiology. Shoultz has more than 15 years of experience
servingas a business development executive in product development
companies, including Biomedical Systems, PRA International, and
PPD Development. He has also served on the Advisory Board for
the Biotechnology Laboratory Training program at Bates Technical
College, the Board of Directors for Tacoma Goodwill, the Board
of the Tacoma Goodwill Heritage Foundation, and the Advisory
Board for the University of Washington’s Extension Certificate
Program in Basic Bioscience. In late 2010 he joined the Board of
Directors of the Geneva Foundation and in 2011 he was asked to

serve as the inaugural chair of its Scientific Advisory Committee.



Shoultz holds both M.S. and Ph.D. degrees from the University
of Washington Department of Epidemiology, and will receive his
M.B.A. from the Seattle University Albers School of Business &

Economicsin 2012.

Wendy Taylor, U.S. Agency for International Development*
Wendy Taylor serves as Senior Adviser on Innovative Finance
and Public-Private Partnerships at the U.S. Agency for Interna-
tional Development, where she has helped launch the President’s
$63 billion Global Health Initiative. Prior to her appointment,
she was a Senior Vice President at Malaria No More and founded
Bio Ventures for Global Health, a non-profit that has engaged the

biopharmaceutical industry to develop medicines for diseases of the

developing world. Taylor served as Director of Regulatory Affairs
and Bioethics for the Biotechnology Industry Organization, where
she negotiated the third reauthorization of the Prescription Drug
User Fee Act on behalf of the biotech industry and developed the
organization’s first global health program. She also has extensive
experience in the executive and legislative branches of the U.S. gov-
ernment, including the Office of Management and Budget. Taylor
received her M.P.P. from the Kennedy School of Government at
Harvard University and B.A. from Duke University. She serves

on the North American Board of Medicines for Malaria Ventures.

* Participated in the Working Group as an observer and does not

endorse or reject any of the analysis or recommendations in this report.
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Individuals consulted

During the course of this project, many individuals offered com-
ments, critiques, and suggestions. These individuals are listed below,
but bear no responsibility for the content or recommendations of

this report. We apologize for any omissions.

Vivek Ahuja, Baxter India

Mark Barnes, Harvard University

Chantal Bélorgey, Agence Francaise de Sécurité Sanitaire des
Produits de Santé

Joan Blair, U.S. Food and Drug Administration

John Boslego, PATH

Marie-Charlotte Bouesseau, World Health Organization

Robert Califf, Duke Translational Medicine Institute and Duke
University Medical Center

Kalipso Chalkidou, UK National Institute for Health and Clini-
cal Excellence

Keith Chirgwin, Merck

Michael Collins, Novartis

Rory Collins, Oxford University

Nora Dellepiane de Rey Tolve, World Health Organization

Ciro de Quadros, Sabin Institute

Wouter Deelder, Dalberg Global Development Advisors

Jose Di Fabio, Pan American Health Organization

Roland Dobbelaer, Consultant

Marie-Claude Dubois, GlaxoSmithKline

Stephan Duparc, Medicines for Malaria Venture

Laura Efros, Merck

Eric Eisenstein, Duke University

Chris Elias, PATH

Pat Fast, International AIDS Vaccine Initiative

Adam Fimbo, Tanzania Food & Drug Authority

Jorge Flores, PATH

Diedre Fruh, United State Senate

Jesse Goodman, U.S. Food and Drug Administration

Steve Goodman, Johns Hopkins Bloomberg School of Public Health

James Greenwood, Biotechnology Industry Association

Victoria Hale, Medicines360

Blair Hanewell, Bill & Melinda Gates Foundation

Alice Hogans, U.S. House of Representatives

Hendrik Hogerzeil, World Health Organization

Peter Hotez, Sabin Institute

Michael Johnson, U.S. National Institutes of Health

Anthony Kalpana, PATH

Nancy Kass, Johns Hopkins Bloomberg School of Public Health

Kim Kertson, PATH

Hannah Kettler, Bill & Melinda Gates Foundation

Paul Lalvani, RaPID Pharmacovigilance Program

Trudy Lang, Oxford University

Jonathan Levin, Stanford University

Christian Loucq, PATH

Precious Matsoso, South African Medicines Control Council

Bill McConagha, United States Senate

Megan McBride, International AIDS Vaccine Initiative

Bob Meyer, Merck

Charles Mgone, European Developing Counties Clinical Trials
Partnership

Jessica Millman, Bill & Melinda Gates Foundation

Chris Milne, Tufts Center for the Study of Drug Development

Julie Milstien, Consultant

Helen Byomire Ndagije, National Drug Authority, Uganda

Pieter Neels, European Medicines Agency

Robert “Skip” Nelson, U.S. Food and Drug Administration

Sergio Andrade Nishioka, World Health Organization

Robert Oerlich, World Bank

Jayesh Pandit, Department of Pharmacovigilance, Kenya

Ok Pannenborg, World Bank

Mark Paxton, PARMA

Joan Pettit, Johns Hopkins Bloomberg School of Public Health

James Platts, Bill & Melinda Gates Foundation

Regina Rabinovich, Bill & Melinda Gates Foundation



Sara Radcliffe, Biotechnology Industry Association

Lembit Rago, World Health Organization

Robert Ridley, World Health Organization

Michael Robertson, Merck

Alvin Roth, Harvard School of Business

Leonard Sachs, U.S. Food and Drug Administration

Jerry Sadoff, formerly AERAS Global TB Vaccine Foundation
Barbara Savarese, PATH

Joshua Sharfstein, formerly U.S. Food and Drug Administration
Rebecca Sheets, U.S. National Institutes of Health

Walter Straus, Merck

Nathalie Strub, Drugs for Neglected Discases Initiative

Jeremy Sugarman, Johns Hopkins Bloomberg School of Public
Health

Ted Tsai, Novartis

Vivian Tsu, PATH

Sean Tunis, Center for Medical Technology Policy

Marie-Chantal Uwamwezi, GlaxoSmithKline

Saul Walker, U.K. Department for International Development

Stuart Walker, CMR International Institute for Regulatory Science

Christine Wasunna, Kenya Medical Research Institute

Tim Wells, Medicines for Malaria Venture

Janet Woodcock, U.S. Food and Drug Administration

Salim Yusuf, McMaster University
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This report uses neglected diseases broadly to refer to malaria,
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scabies, typhoid and paratyphoid, 13 parasitic and bacterial
infections, 3 soil-transmitted helminth infections (ascariasis,
hookworm, and trichuriasis), lymphatic filariasis, onchocer-
ciasis, dracunculiasis, schistosomiasis, Chagas disease, human
African trypanosomiasis, leishmaniasis, Buruli ulcer, leprosy,
and trachoma.
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