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Chapter 1: The reorganization of TDR

Foreword

tis estimated that approximately 500 million people, most of them poor,

suffer from tropical diseases. This exposes them to many kinds of

suffering, including deformity, blindness, brain damage and premature
death. Tropical diseases are a serious impediment to individual and na-
tional development. They impair intellectual and physical growth, make
fertile land unuseable, and burden economies with huge costs for treatment
and control.

The Special Programme for Research and Training in Tropical Diseases
(TDR) is jointly sponsored by WHO, UNDP and the World Bank. Its task is
to control eight particular tropical diseases. It does this by supporting
research on, and developing, new tools to prevent, diagnose and treat its
target diseases. It also supports the training of scientists from developing
countries and contributes to improving research facilities in developing
countries. TDR coordinates multicentre and multicountry studies effected
through networks created among research groups, institutions, ministries
and industry. This process involves minimal investment in infrastructure
and produces effective, decisive results. In this way, new products are devel-
oped very cost-effectively.

Substantial progress has been made on four of TDR’s target diseases
(lymphatic filariasis, onchocerciasis, Chagas disease and leprosy), although
some research remains to be done if the current success is to be followed
through to elimination of the diseases as public health problems. In con-
trast, new tools are urgently needed to control schistosomiasis, sleeping
sickness, leishmaniasis and malaria. Malaria, in particular, remains a
considerable challenge. The fight against tropical diseases can be won, but it
needs the wholehearted support of the entire international community.

i e

Hiroshi Nakajima, M.D., Ph.D.
Director-General
World Health Organization
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CHAPTER 1

The reorganization of TDR:

A LESS- DISEASED MORLD — THE TOR GFT"

There was a good response from the scientific community in developing countries to
TDR’s poster competition. This winning entry illustrates that TDR is helping produce

solutions to disease problems across the tropical world. This is TDR’s gift as we move
into the 21st century.



Chapter 1: The reorganization of TDR

Achievements and new challenges

he reorganization of TDR began in early 1994. Three years later is an appropri-

ate time to review this reorganization from an ‘internal’ perspective. Has it

worked? Has the programme become more efficient? Has it become more
effective? Is it serving health/science better than before? What lessons can we draw?

A review of TDR from another perspective is also under way. The Third External
Review of TDR, for which this programme report provides input and background, is
due to be completed by June 1998, and it will look at the reorganization from an
external perspective. (Two earlier external evaluations took place in 1981-82 and
1986-87.)

Why did it happen? The old structure and rationale for change

Until 1994, TDR was largely organized by disease In addition, there were two discipline-specific
and operated through a series of steering committees. groups:
These committees covered all aspects of research within « social sciences

a disease, from basic research to operational research

(Fig. 1); although malaria and leprosy were exceptions,
each having several steering committees: The strength of this organization was that each

activity was very circumscribed and by and large

+ epidemiology.

malaria: T S
) reflected what was happening in the scientific commu-
* immunology nity. It was easy to manage. Projects were investigator-
- chemotherapy initiated and resources were allocated on the basis of
. relevance and merit. However, there were several
« applied field research o
limitations:

leprosy: i. Being in a situation of no growth, the time came

when we could no longer cover all aspects of

* immunology research and had to become selective. The structure

« chemotherapy.

Fig. 1 TDR R&D structure pre-1994

Basic research Product Development unit Operational research
Epidemiology & Field Research (EFR)

IMMAL vaccines for Malaria
Jf FIELDMAL

CHEMAL Drugs for Malaria

Leishmaniasis

African trypanosomiasis

Chagas disease

Schistosomiasis

IMMYC Immunology of Leprosy and Tuberculosis [ ‘ THEMYC

BCV Biological Control of Vectors Social & Economic Research (SER)
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and operating mechanisms did not lend themselves
to more focus, nor could high-priority tasks be
backed with sufficient resources.

ii. There was not enough focus or prioritization and we
realized that, if the outomes of the research were to
be used for disease control and policy development,
they needed to be based on multicentre,
multicountry studies.

iii. It was difficult to achieve a ‘critical mass’ of expertise
in any area such as basic research, product develop-
ment and applied field research.

iv. Projects were analysed according to both relevance
and merit. This meant that support went to projects
that were neither good basic research nor good
product development; and product development
(especially in the field of diagnostics) tended to end
when the incentive for the scientist ended - i.e. with
a publication rather than a disease control tool.

v. Managerially, the programme was rigid. There was
one person in each disease component and cross-
fertilization was difficult.

Because of the recognition among TDR staff that
needs in product development were not being met, a
product development unit was introduced in 1990 to
overview product development and manage a special
product development initiative. However, its relationship
with the steering committees remained blurred and the
intentions were not achieved.

Limitations in applied field research were also
recognized. In particular, projects had become largely
intervention related; the necessary multidisciplinary
composition was not being achieved and it was felt, by
the Social and Economics Research steering committee,
that the social sciences should permeate all areas of
applied field research.

In basic research, we strove to get first-rate molecu-
lar biologists into each of the steering committees in the
late 1980s. But by the 1990s, the ‘game’ had changed, and
the potential of science had become more limitless.
There were quantitative leaps, and ‘big’ science won
ground. TDR could not exploit this by staying in a
disease-by-disease mode.

In short, why did it happen? Because TDR staff reco-
gnized that it needed to happen and wanted it to
happen.

The new overall structure

These considerations and an assessment of TDR’s
comparative advantage (Box 1) led to the following new
TDR structure and management:

i. Division of TDR’s R&D into three areas:
« Strategic Research,
+ Product Research and Development,
+ Applied Field Research.

Strategic
Research

Parasite genome

Pathogenesis

Molecular entomology
(Malaria)

Leprosy (IMMYC)

Product Research
& Development

Drugs: African tryps, Chagas disease
& Leishmaniasis (I-CHEM)

Drugs:
Filariasis (MACROFIL)

Drugs:
Malaria (CHEMAL)

Vaccines:
Schistosomiasis

Fig. 2 TDR R&D structure post-1994

Applied Field
Research

. Time-limited initiatives
(Task Forces)
— OR onchocerciasis
— Gender
— School-aged children
— TD & health financing
—TD & environment
- OR antimalarials
— Bednets
— Sick child
— Filariasis field trials
— OR Chagas disease
— African trypanosomiasis
surveillance

Vaccines:
Leishmaniasis

Vaccines:
Malaria (IMMAL)

2. Investigator-initiated proposals
(all diseases)

3. Leprosy (THEMYC)

The fig. shows the principal changes which took place in 1994. However, some changes took place before 1994, e.g. the establishment of MACROFIL and I-CHEM
in 1991. The shown changes in Strategic Research were arrived at after the first meeting of the Strategic Research Steering Committee in September 1994.
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Box 1.TDR’s comparative advantage’

TDR’s strengths give it certain advantages over
other actors on the development scene:

« Unlike national research councils, TDR has an
international research network and a global
vantage point from which to identify unmet
research needs and to plan and carry through
international research projects or programmes that
uniquely fill those needs.

.

Unlike bilateral funding agencies, TDR mounts
projects that combine research and research
training that involve, simultaneously, individual
scientists, research groups, institutions and disease
control programmes, and that cover several
countries or regions.

Unlike private foundations and agencies, TDR has
the international backing and base, and the
organizational and financial staying power to see
large-scale projects through to completion.

Unlike private industry, TDR can follow-up on
product development leads that may require a
heavy investment in time, work and manpower
without a strong guarantee of a commercially
acceptable return on the investment.

Box 2. Definitions
of TDR areas of research before
the reorganization (1992)’

- Strategic research employs the latest tools and
advances in basic science to explore basic disease
mechanisms, such as host-parasite relations and
parasite biology, in order to achieve its strategic
goal of producing radically new solutions that
could strengthen disease control.

.

Product research and development selects
from the leads and prototype tools stemming
from strategic research those with the greatest
potential and takes them through the develop-
ment process up to and beyond the Phase IlI
(large-scale clinical trials) stage.

.

Applied field research seeks to identify the
health problems and needs of communities and
disease control programmes with a view to
determining the best, most cost-effective ways of
reaching affected communities with solutions
most likely to be accepted and to have the
strongest impact on disease.

Each of these areas covers selected elements of all
TDR diseases (Fig. 2).

Definitions of the terms were set out in a back-
ground document and are reproduced in Box 2.!

ii. In order to increase the flexibility and
manceuvrability of the programme, each pro-
gramme manager is assigned different tasks, often
within different areas.

iii. Research topics are selected to meet certain targets
and outcomes. This requires proactive, rather than
investigator-initiated, management.

The changes that took place are described below.

Strategic Research

In order to focus TDR’s research, we defined our

involvement at the more basic end as ‘strategic’ research.

While the purpose of basic research is to generate new
knowledge, we defined strategic research as basic
research that would develop new product development
opportunities (Box 2).

The three components chosen during 1994 for this
area were:

* Parasite genome. For each parasite, except malaria,
a genome project was launched (malaria was
excluded because an international project, initiated
by the Wellcome Trust, was already ongoing). The

tasks were to identify the strain of parasite to be
used, develop gene libraries, and map and sequence
the genomes. Genome research represents a para-
digm shift in biology. By pioneering this approach
for the parasites, I believe TDR has fully exploited its
comparative advantage by launching a focused,
forward looking, international project. The invest-
ment has been remarkably small - only US$ 100 000 -
200 000 per year per genome project. A quantum
leap has been made in DNA sequencing and a basis
made for high-throughput sequencing for several
parasites. Discussions about the post-genome
agenda have already started, about how to use
genome information for product development.

Molecular entomology. This component is also
highly focused (on malaria) and directive. It has a
very practical long-term objective: the development
of mosquitos that are resistant to the malaria
parasite and the permeation of this resistance
through wild mosquito populations. Progress has
been remarkable, and particularly rapid in regard to
unravelling the molecular basis of the parasite-
vector relationship. The component was an initiative
of the MacArthur Foundation, with which TDR
joined forces; although the Foundation is now
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Fig.3 Trend in TDR’s distribution of resources for R&D

100 %
75 %
50 %1
25 %
T T

1988-89 1990-91 1992-93

Bl Strategic Research

Product Research
L & Development

I Applied Field Research*

1994-95

T T
1996-97
(estimated) (approved (proposed
budget) budget)

*includes epidemiology and field research

phasing out its support (a characteristic of founda-
tions is their lack of staying power, whatever the
promise and outcome).

« Pathogenesis. This is the third area in strategic
research. It is very different from the two above in
that it is fully investigator-initiated. Because the
competition has been overwhelming, the grant
approval rate has initially been less than 20%.

In general, investigator-initiated strategic research
was considered to be the area where TDR’s comparative
advantage was the lowest — it is in this area that many
research councils invest substantially, according to
scientific merit. When TDR was reorganized therefore,
we cut back on overall funding in this area (from 25% to
18% - Fig. 3). However, because the genome and
molecular entomology components turned out to
represent pioneering approaches, and the pathogenesis
component turned out to be very competitive as far as
funding is concerned, the Scientific and Technical
Advisory Committee (STAC) has given financial priority
to strategic research through increased funding (to over
23% for the current biennium - Fig. 3).

When Strategic Research was first planned, there
were concerns that the committee for pathogenesis
would lack a critical mass for each of the diseases. But
we have not found this to be a handicap. Rather, the
similarities between diseases are such that cross-
fertilization has occurred, and this has been emphasized
enthusiastically by the committee. Our general experi-
ence after the reorganization is that the composition of
committees depends more on discipline and area of
expertise than on disease-specific expertise. Many
scientists are quite familiar with a range of tropical
diseases.

Strategic Research was planned on the basis of there
being one committee to cover all three areas, each area
being represented by a subgroup of that committee. But
this did not materialize. Rather, the committee for each
area has become increasingly independent. However, so

far they have met jointly for one day to report on their
respective activities and hold a seminar focusing on new
technological developments (for genome research,
combinatorial chemistry, etc.).

A characteristic feature of the reorganization in
Strategic Research was that we took on the management
of emerging areas of research with existing staff, even
though they may have lacked experience in, for example,
genome research. This was possible because of our long
tradition of letting committees of experts make deci-
sions about funding and, to some extent, direction of
research — through the ‘steering’ committee mechanism,
which allows for new areas of research being taken up
without recruitment of new staff. Indeed, it would be
very difficult to change the composition of staff at the
pace required to meet the emerging needs in TDR’s
programme. Moreover, the qualifications of people
prepared to serve on a TDR committee are often
considerably higher than those that can be recruited
into full-time positions.

Product Research and Development

Already in the late 1980s we had begun to intensify
and improve our product development activities, but we
needed to become more professional. First, in 1990, we
established a product development unit, for which a staff
member was recruited from industry. The purpose of
the unit was to manage a selected number of products.
However, it never completely fulfilled its expectations,
and the reorganization of TDR brought with it a new
opportunity - to merge the unit with other selected
components into an area that would that have product
R&D as its sole focus. Thus, the product development
unit was disestablished and the new Product R&D area
took up the responsibility for taking specific product
‘leads’ through from discovery to preclinical and clinical
development (Box 2), and ultimately to registration.

Since product development is expensive, we had to
prioritize our activities. Considering that the eight TDR
diseases were each in need of drugs, vaccines, diagnos-
tics and tools for vector control (excluding leprosy), this
represented 31 potential lines of product development -
and we had been supporting projects in most of these
areas. Therefore, R&D relating to vector control was
phased out because we had only one promising vector
control tool in development (Bacillus sphaericus for
filariasis, which was moving into field research). R&D
relating to diagnostics was also phased out, because of
the time and effort it takes to develop diagnostics
(almost as much as for drugs and vaccines) and because
field resources are so scarce that only rarely are diagnos-
tic laboratory tests actually affordable.
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Fig. 4 Schistosomiasis steering-committee supported activities

1993 Pl V accines Pathogenesis Control related Total
Development Diagnostics
Strategic Research 2 Projects 9 Projects 3 Projects 5 Projects 19 Projects
9 US$ 93 842 US$ 345 948 US$ 89 146 US$ 99 097 US$ 534191
5 Projects 2 Projects 7 Projects
Product R ]
rocuctReseare US$ 127 181 US$ 23700 US$ 150 881
1 Project 1 Project
Product Development USS 14200 USS 14200
oAb 3 Projects 3 Projects
Applied Field R ]
pplied Field Researc US$ 85 580 US$ 85 580
Total 1993 USS$ 93 842 USS$ 487 329 US$ 89 146 US$ 208 377 USS 784 852
1994
Strategic Research
8 Projects 8 Projects
Product Research US$ 369 057 US$ 369 057
3 Projects 3 Projects
Product Development USS 152 943 USS 152 943
Applied Field Research
Total 1994 US$ 522 000 US$ 522 000

Fig. 5 Leishmaniasis steering-committee supported activities

1993 Ll V accnes Pathogenesis Control related Total
Development Diagnostics
. 2 Projects 1 Project 7 Projects CTD/EMR/TDR
Stz el US$ 37700 US$ 20 000 US$ 206 724 US$ 46 763 US$ 311187
10 Projects 10 Projects
Product Research USS 248 351 USS$ 248 351
4 Projects 9 Projects 13 Projects
Product Development By S Fy e N ITTS YR ) US$ 335 950
g (HIV-Leish)
Applied Field Research USS 13 065 US$ 66 280 US$ 79 345
Total 1993 US$ 152 650 US$ 489 351 US$ 219789 USS$ 113 043 US$ 974 833
1994
Strategic Research
8 Projects 8 Projects
Product Research US$ 262 852 US$ 262 852
11 Projects 11 Projects
Sl Bl US$ 264 268 US$ 264 268
Applied Field Research
Total 1994 USS 527 120 US$ 527 120
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Vaccine and drug R&D was finally restricted to 9 of
16 options based on the following criteria:'

i. need, in relation to disease burden
ii. potential for impact on disease
iii. scientific opportunity and feasibility
iv. expected time needed for development
v. TDR’s special advantage in achieving the goal

vi. cost of development

The nine options became clustered in components:
Drugs:
* malaria,

« macrofilaricides for onchocerciasis and lymphatic
filariasis,

« leishmaniasis, African trypanosomiasis and Chagas
disease.

Vaccines:

* malaria,
+ leishmaniasis,

« schistosomiasis.

This prioritization process allowed us to put more
resources behind the development of a more limited
range of products (Figs. 4, 5). The limitation allowed us
to reduce the size of the committees and ensure that
they were composed of expertise directly relevant to
product development (e.g. medicinal chemistry, toxicol-
ogy, pharmacokinetics, clinical trials). The reorganiza-
tion also made the commonalities between the different
drug development groups more apparent, and common
systems for the handling of compounds, screening and
data were established.

Whereas earlier TDR had tended to fund a lot of
projects at the interface of strategic research and
product research and development, the reorganization
led to the development of a wedge between these two
areas. This has had some advantages in that all areas of
product development have moved into development
‘mode’. On the other hand, product discovery research
needs to be strengthened, and plans to do this are
under way.

Applied Field Research

The area of Applied Field Research (AFR) was to
cover post-registration research up to operational
research, and to find generic solutions to operational
disease control problems. Because site-specific research
in disease control was the responsibility of different
disease control programmes (Control of Tropical
Diseases — CTD, Leprosy — LEP, both of WHO; the
Onchocerciasis Control Programme in West Africa -
OCP, and the African Progammme for Onchocerciasis
Control - APOC), and in order to secure good links with
disease control, the area of AFR is jointly managed by
Director CTD and TDR, and is physically located within
the premises of CTD.

The area of AFR then became subdivided into a
series of components which address specific problems
and are time limited to three years. These components
are called task forces, the composition and evolution of
which are shown in Fig. 6. The intention was that each
task force would be composed of researchers who
actually coordinate and carry out the work. A task force
manager is responsible for one or usually two task forces
and the activities of each task force are based on well
articulated workplans with precise time frames.

The whole area of AFR is overseen by a steering
committee composed of disease-specific experts and

experts in relevant disciplines of the social

Fig. 6 Evolution of AFR Task Forces
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In addition to overseeing the task forces, a
responsibility of the AFR Steering Commit-
tee is to solicit and review investigator-
initiated proposals.

During the reorganization of AFR, there
were concerns that TDR was moving away
from a peer review steering committee
approach. Some donors felt uncomfortable
about the ‘looser’ task force approach. In my
view however, the change to the proactive

Environment and Tropical Diseases

Operational Research on Chagas Disease _i

Chagas Disease in Andean Countries and Central America
African Trypanosomiasis Surveillance -

Operational Research African Trypanosomiasis *

task force approach has worked well in the




majority of cases, although some task force managers
were slow to change from the reactive steering commit-
tee approach. Moreover, it is a continuing challenge to
ensure that chosen research topics are translated into
large-scale, multicountry studies on which firm policy
decisions can be based. In spite of the freedom of
operation, most task forces have adopted appropriate
mechanisms for project design, development and review
and, depending on needs, have become multidisci-
plinary in composition. The AFR Steering Committee
has been very conscientious in reviewing the task forces,
but, at the same time, the performance of the task forces
has raised the issue of frequency of review. This has
been accentuated by the overlapping review pattern of
AFR and STAC, which puts further demands on task
force managers. Because of this, we have taken the
following steps:

i. Some STAC members are now invited to attend the
AFR Steering Committee meeting and report back to
STAC. This avoids overlap.

ii. The frequency of AFR review of task forces is under
consideration.

iii. As part of its mandate, the External Review will
evaluate all operations of TDR including the area of
AFR.

To my mind, one considerable advantage of the task
force approach has been the time limitation, which has
given TDR and its review bodies an opportunity to look
afresh at particular task force areas on a regular basis. As
a consequence, after the first three years, considerable
changes are now proposed. For instance, we plan to
reduce the number of task forces from eleven to six or
seven (Fig. 6), because we have found that the burden of
managing more than one task force can slow progress
down.

The process of change

Time is required when a programme with many
partners to consult, like TDR, needs to introduce change;
and we started our staff retreat in January 1992 with the
aim of introducing change on 1 January 1994, the
beginning of a new budget biennium.

The change was very much staff driven. Some staff
expressed concern about losing the disease orientation,
and some were sensitive that change implied criticism of
the past. But, by the end of 1992, most staff firmly
backed the modifications. The scientific community was
more sceptical and felt threatened by the change: many
thought of the lost opportunity for scientific support in
their particular area. This assumption was correct but,
being of a culture accustomed to change (the need to
acquire new skills, etc.) and competition, many scien-
tists faced the challenge by adapting some of their
research to meet the emerging TDR needs.
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Another fear was that TDR priorities would become
the global priorities as adopted by other funding
agencies. This was also a real threat, which could have a
negative impact; because TDR’s comparative advantage
lies in its difference from other agencies (Box 1).
Fortunately, as far as we can tell, this fear has not arisen
to the degree anticipated.

Views about the approaching changes were quite
diverse among Joint Coordinating Board (JCB) mem-
bers, developing countries and donors, especially at the
first consultation. Some were very positive but did not
think the changes went far enough; others were espe-
cially concerned about the changes in the functioning of
steering committees. Some donors emphasized that they
could only justify applied field research; others ex-
pressed concern about reductions in investigator-
initiated basic research; others thought that product
development was the core function of TDR. And
regional concerns were expressed about regional
diseases. To some extent, these divergent views perhaps
reflected a lack of clear information; although divergent
views like this are not uncommon in the field of interna-
tional health! However, for whatever reason, when the
proposal was later considered in a reworked form, based
on comments received, the reorganization of TDR was
unanimously approved by the JCB at its 1993 session.

[ believe that one important factor in this was the time
element - which allowed the external community also to
consider and digest the proposed changes for about

one year.

Implications of R&D reorganization
for Research Capability Strengthening

We also considered TDR’s Research Capability
Strengthening (RCS) activities in connection with the
R&D changes, and developed various options for
integrating RCS activities with R&D activities. A closer
integration of the two components had long been a
concern of JCB. STAC considered the various options for
structural integration, and chose to postpone it until we
had gained experience with the new structure. However,
RCS activities were streamlined; and RCS and AFR
steering committee meetings began to be held back-to-
back to facilitate overlap.

Subsequently, and as a result of the clear delineation
of Strategic Research (SR), Product Research & Develop-
ment (PRD) and AFR, close collaboration between R&D
and RCS developed across the range of activities. For
example, in Strategic Research, support has been given
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for training in genome research and molecular entomol-
ogy. In pathogenesis, RCS has supported for one year
those proposals that scored just below the threshold for
the Pathogenesis Committee (which is determined by
the funds available to it), allowing scientists the chance
to re-compete the next year. As a result, the proportion
of grants from the Pathogenesis Committee going to
scientists in developing endemic countries has steadily
increased and had reached 40% at the last round. In
addition, grants for the transfer of high-throughput
DNA sequencing technology have been provided by
RCS.

In the area of PRD, training workshops for clinical
trials monitors were supported by RCS in the early
1990s. Later, and as a result of specific deliberations at
the JCB, a new initiative was launched with a focus on
the transfer of technology required for product discov-
ery and development (drugs and vaccines). These grants
are linked to the transfer of specific drug or vaccine
candidates for malaria. A major aim of the effort is to
facilitate countries’ own goals to acquire full-fledged

R&D capability for pharmaceuticals early in the 21st
century. The costs are largely covered by the countries
themselves and therefore represent very significant
contributions to the development of products for the
control of malaria.

But it is in the area of Applied Field Research that the
closest collaboration has developed. In this area, RCS
has supported a number of workshops for field research
methodology development and the task forces have been
instrumental in identifying trainees for RCS, particu-
larly in countries where research is very limited, such as
Laos.

Maintaining manceuvrability under
financial constraints

As shown in Fig. 7, TDRs financial contributions
have shown a downward trend since 1991-92. The
reorganization took place against a background of
anticipated resource constraints; it was intended to help
TDR remain flexible and able to respond to new chal-
lenges. I have outlined above how the reorganization
allowed us to take up new initiatives such as genome
research and task forces. Four additional factors can be
emphasized:

1. A consistent and stringent personnel policy relating
to retirement at 60, to keeping posts vacant to the
extent possible, and to farming out tasks (often to
previous TDR staff), has allowed us to reduce TDR
posts from 81 in 1991 to 53 in 1996 (Fig. 8). In the
next biennium we propose to keep to this level, and
will keep as many posts as possible vacant until after
the External Review. This will give us the flexibility
to take up new directions. The curtailment of staff
has also led to curtailment of staff costs, estimated at
23.3% for 1996-97, close to the target of 20% which
both STAC and JCB urged should be implemented
with caution. Consequently the proportion going to
operations in 1997 is estimated to be 68.1%, close to
the target of 70%. The ability to move operational
funds around enhances flexibility.

2. In the new structure of TDR, most staff agreed to
carry out more than one task, often in different areas
of the programme. Having a foot in two camps
means that a staff member’s input no longer stands
and falls with a single component. This again
enhances flexibility.

3. Having projects which are time-limited is important.
It is a common feature of research management.
Direct funding from programme components to
principal investigators at country level also helps.
Keeping the operation flat in terms of management
structure is a key strategy.
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Fig. 10 TDR approach to Applied Field Research
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4. A continuing challenge is to design studies in such a
way that they not only solve problems but also
provide a sufficient basis from which to tackle the
next problem and a solid basis for control policy.
This is illustrated by the ivermectin networks shown
in Fig. 9.

From network to network: driving
ivermectin towards disease control

When, in 1987, it became clear that ivermectin
would become available free of charge, our concern was
only the question of safety and we did not give much
consideration to other aspects of ivermectin distribu-
tion. However, step by step we recognized the need for
rapid assessment of onchocerciasis at the village level,
and subsequently for rapid epidemiological mapping, a
fundamental requirement before ivermectin could be
distributed. Then the discovery of the true impact of
onchocercal skin disease was made, which required
confirmation in different settings. This led to the need
for testing ivermectin on skin disease and, finally, to the
issues relating to the supply and distribution of ivermec-
tin in the community.

These issues have been dealt with by a series of
investigations, each a multicentre trial, initially starting
in Nigeria but later becoming multicountry studies (Fig.
9). As outlined in Fig. 10, they have each followed the
“TDR approach’ to this type of research. It is interesting
to note that, of 44 investigations, only 13 centres have
carried out more than one trial; and most trials have
been highly diverse in terms of discipline (comprising
economists, anthropologists, psychologists, pathologists,
epidemiologists, parasitologists and dermatologists).
Despite the multidisciplinary requirements, through our
approach and advertisements, we have always been able
to find African teams able to carry out the research.

In research management, discussions about the role
of networks often crop up. Our experience in TDR
suggests that networks are formed and disappear as
problems are solved. Surely we would not have achieved
our tasks as speedily, and at such a low cost, had we
selected only a fixed number of centres to carry out our
applied field research; nor would over 150 scientists
from 17 countries have gained from participating in this
research. Since we found all the scientists we needed for
our multidisciplinary activities in Africa, I sometimes
wonder if its not more a question of capacity ‘utilization’
than of capacity ‘building’.

TDR outcomes and health impact,
1995-96

Outcomes can be measured from a managerial as
well as product perspective. My predecessor, Professor
A.O. Lucas, once showed TDR as a stepwise process:
projects, publications (scientific publications in the peer
reviewed press), products, and packages. This reflected a
flow of events typical of TDR, and also, to some extent,
the evolution of the programme. In the beginning, the
programme was evaluated very much by the growth of
projects and subsequently by the growth of publications
supported through TDR grants. In the biennial report
for 1985-86 we introduced a products table, and, in
1991-92, a targets table, with time frames against which
future activities would be measured. The latter is clearly
a managerial type of outcome (the termination of a
product development activity is a successful managerial
outcome). TDR has never used meetings or other
process indicators as targets. Both the product and
target tables have been updated in this report
(pages 16-25).

When considering potential for health impact, the
three most important outcomes of TDR activities during
the biennium have been:

i. The establishment of APOC, building on the applied
field research carried out by TDR since 1987 and
relating to the use of ivermectin for onchocerciasis.

=

ii. The results of the mega field trials of insecticide-
impregnated bednets and materials, showing that
they can save the lives of one in four children in sub-

Saharan Africa.

iii. The development of a comprehensive new strategy
by CTD for the control of lymphatic filariasis based
on TDR-supported field trials. These trials have
shown that a single dose once or twice a year of
ivermectin, DEC, or particularly a combination of
the two, has a profound effect on microfilaraemia
and on transmission of the disease. Other studies
have shown that simple treatment (with soap and
water) can ease, and prevent worsening, of lym-
phoedema.
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Objectives

The proposed activities of the Third External Review
and evaluation of the Special Programme are as follows:

Fundamental basis

+ To review the continuing need for the Special
Programme, bearing in mind the contexts of
changes in disease patterns and changes in the
international scientific environment.

Research progress and links to control

+ To examine progress and effect/impact under the
strategy for TDR Towards The Year 2000: by the
consolidated areas of Strategic Research, Product
Research and Development, Applied Field Research
(including research on cross-cutting issues), and
Research Capability Strengthening (including the
functions and activities of the Research Strengthen-
ing Group); and by disease.

To examine links between TDR’s research activities
and the operational control of tropical diseases and
to what extent TDR’s Strategic Research priorities
are influenced by control issues.

To review the methods currently used to measure
performance and progress in achieving positive
outcomes and to make recommendations for
improving Programme evaluation.

Future directions

« To review the future portfolio of TDR's target
diseases, the Programme’s future directions and its
priorities into the next millenium.

« To consider any implications for TDR’s priorities
resulting from the report and recommendations of
the Ad Hoc Committee on Health Research Relating
to Future Intervention Options.

Box 3. Third External Review

+ To examine future resource needs, opportunities
and implications for tropical disease research; and
to propose alternative financing requirements for
the next ten years by Programme component, based
on two scenarios: (i) all future needs and (ii) highest
priority needs as determined by the External Review
Committee.

Collaboration

» Taking into account the stage of development of
each programme, to examine the effectiveness of
linkages between TDR and relevant programmes
inside WHO, especially the Division of Control of
Tropical Diseases, the Global Tuberculosis Pro-
gramme, and the Division of Emerging and Other
Communicable Diseases Surveillance and Control;
between TDR and other tropical disease pro-
grammes outside WHO; and between TDR and the
pharmaceutical industry.

.

To examine a global partnership for tropical disease
research with other major actors in this field.

Organizational structure

+ To examine the outcome of the Programme’s new
organizational structure and its ability to carry out
the strategy for TDR Towards The Year 2000,
including whether it reflects the most efficient use
of the reduced funds available to the Programme.

To examine the balance of TDR's resources allocated
to the areas of Strategic Research, Product Research
and Development, Applied Field Research and
Research Capability Strengthening.

.

To examine the prioritization of the task forces
under the Applied Field Research component.

.

To examine the financial management, administra-
tive structure and governance of the Programme.

Future directions

By the time this report is published, the Third
External Review will have begun. The terms of reference
are outlined in Box 3. The review will cover fundamental
questions like the need for TDR’s continued existence, its
disease portfolio and its longer term evolution. Instead
of dealing with these issues here, I will simply indicate
some considerations for the next biennium.

Strategic Research

TDR must be fully conversant with the emerging
‘post-genome’ agenda, that is, with the application of
genome information to practical outcomes in

pathogenesis and product development. To this end,
close collaboration between genome, pathogenesis and
molecular entomology must remain; and we need new
skills on the committees.

Product Research and Development

As outlined above and as a consequence of the new
structure, high on the agenda will be: strengthening
discovery of new drugs and vaccines through the
development of separate committees for these activities;
better linkage to strategic research through cross-
membership; and collaboration with industry to

13
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incorporate TDR parasite targets in high-throughput
screening. Development activities will be further
prioritized around key products, for which collaboration
with advanced developing countries will be strength-
ened.

Applied Field Research

In this area, the number of task forces will be
reduced, partly through elimination and partly through
consolidation. The main focus will be to move new tools
towards control (e.g. operational research relating to the
application of insecticide-impregnated bednets and
materials; application and assessment of impact of the
Healthy Women Counselling Guide); to complete the
activities of the task forces on Healthy School-age
Children and Tropical Diseases and the Environment;
and to switch current activities into related areas (such
as moving Chagas disease operational research from the
Southern Cone countries to the Andean and Central
American countries, and expanding onchocerciasis
operational research to lymphatic filariasis). During
1997, some projects will be completed which could form
the basis for expanded activities (e.g. the impact of
malaria chemoprophylaxis on anaemia in infants in high
transmission areas; home practices in relation to the
management of severe illness). Other projects are being
initiated, such as: female genital schistosomiasis and its
possible impact on HIV transmission; the social

Percentage
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consequences of male genital lymphatic filariasis; and
new approaches to rapid epidemiological mapping of
malaria. For the moment, these will remain parts of
other task forces, but they could evolve to larger-scale
projects depending on progress and outcomes.

Malaria is a top priority in most countries of sub-
Saharan Africa. All our studies show that improving the
case management of malaria relates, to a large extent, to
the health system. A major challenge is to see how our
tools can be better adapted to the system; and how the
system can be modified to be more effective against
malaria. Some of the issues are: development of drug
packaging systems at district level to improve dosing
and compliance; better collaboration between public
and private sectors to improve case management of
malaria; and improved supervision of drug vendors by
district pharmacists. These issues are being addressed in
close collaboration with other programmes dedicated to
health policy, drugs, etc., and with health sector reform
initiatives.

Priorities by disease

Close to 50% of TDR’s resources are allocated to
malaria. This has been the case in recent years, and we
do not foresee a dramatic shift in the next biennium
(Fig.11).

Research Capability Strengthening

The priority for RCS during the next biennium will
be to implement the new strategy (see chapter 3). In this
regard, the activities in Least Developed Countries will
be the biggest challenge: to keep them sufficiently
concentrated and to build around identified individuals
with exceptional talent and commitment. In this area we
also need to build on lessons learned from our 20 years
of RCS experience; twinning with stronger research
groups and incorporating research and training ar-
rangements where appropriate.



In conclusion

To return to the questions presented at the begin-
ning:

Has it worked?

There are many pointers to the success of the
reorganization; although we await the conclusions of the
Third External Review.

Has the Programme become more efficient in project
management?

The overall data do not suggest that this is so. We use
about the same percentage of resources on staff, opera-
tional support and operations as before, and the number
of individual projects has remained the same. However,
it is too early to identify clear trends. In a sense, the
earlier passive, investigator-initiated approach was more
efficient than the current proactive, more demanding
approach, although it lacked focus and product perspec-
tive. But whereas the earlier approach may have been as
efficient, it seemingly was not as productive.

Has the Programme become more effective in moving
products and tools towards policy decisions and disease
control?

This was a major goal of the reorganization; and the
reorganization has indeed helped us to move products
along the pipeline more quickly. For instance, many
components in the area of product R&D have come up
with a new series of product candidates (e.g. I-CHEM
and CHEMAL), while others have accelerated the
development of specific products (e.g. vaccines for
leishmaniasis and schistosomiasis).

In the area of AFR, the task forces have completed
their tasks on time, with major implications for disease
control policy and action.

As a consequence, it is likely that we are serving
health better.

Are we serving the science of tropical diseases better?

At this stage, it is difficult to answer this question.
Initiatives such as the genome and molecular entomol-
ogy projects have clearly enhanced the science of
tropical diseases and brought new first-rate scientists
into the field. But what have we missed discovering in
the areas we no longer support? Will we retain our
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position among funding agencies as having stimulated
the most publications in the field of malaria, and as
having stimulated the most publications per million
dollars invested - as found in an independent review?

Are we better able to respond to new challenges, even
in a no-growth situation?

We are more flexible; and surely better able to
respond.

What are the implications for others?

The UN system is widely perceived as being rigid
and difficult to change. The change in TDR has been
substantial; and we have shown that significant change
is possible. This change started from the inside. Had it
been forced from outside, the change would likely have
been cosmetic rather than productive.

Have all the intentions of the reorganization been
met?

Some intentions remain, as yet, unmet — we are, after
all, a bureaucracy. But we are still changing; and are
confident about living with change and striving to
improve the world’s health in the face of declining
resources.

My sincere thanks to all those who went through the
process and made it happen.

Itee

Tore Godal
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Products table

This table indicates potential manufactured products for disease diagnosis, treatment or control to which TDR has contributed. The
table does not include techniques, unless they represent manufacturable items.

Column A indicates potential products which have been undergoing laboratory evaluation for safety and biological efficacy as a
prerequisite for clinical and field trials.

Column B indicates potential products which have been undergoing evaluation in humans to show safety and efficacy,and
diagnostics and vector control tools which have been under field trial.

Products listed in column C have been used in disease diagnosis, treatment or control since the date indicated.

Bracketed years indicate developments which took place outside TDR.

A - Initiation of
preclinical/ B - Initiation of C-Indisease

pharmaceutical | clinical or field control use
Product development trials since
MALARIA
DRUGS
Artemether - injectable for severe malaria [1980s] 1989 1992 [1991]
Arteether - injectable for severe malaria [1984]1 1991 1991 -
Artesunate - rectal for prevention of severe malaria and death [1992] 1997 1996 -
Chlorproguanil/dapsone - oral for uncomplicated malaria 1996 - -
Mefloquine and mefloquine combinations [1977] 1979 1984
Pyronaridine - oral for uncomplicated malaria [1980s] 1995 1996 -
VACCINES
Plasmodium falciparum asexual blood-stage vaccine 1977 1992 -
P. falciparum sporozoite vaccine - 1986 -
P. vivax sporozoite vaccine 1989 - -
P. falciparum transmission-blocking vaccine 1989 1995 -
DIAGNOSTICS
DNA & RNA probes to monitor drug resistance 1989 - -
Microtest kit for measuring P. falciparum sensitivity to - - 1985
antimalarial drugs
DNA probes for detection of P. falciparum and P. vivax in blood - 1987 -
VECTOR CONTROL
Diagnostic monoclonal antibody-based (Zavala) test for species- - 1986 1989
specific detection of sporozoites in mosquitos
Insecticide-impregnated bednets - 1991 1994
OTHER
Portable incubator = - 1986
SCHISTOSOMIASIS
DRUGS
Praziquantel drug combinations for multidrug therapy 1990 1991 1994
DIAGNOSTICS
Morbidity assessment by ultrasonography (S. haematobium) - 1992 1997
Morbidity assessment by ultrasonography - 1992 -
(S. mansoni, S. japonicum)
Diagnostic urine filtration technique - 1980 1983
Immunodiagnostic assays 1992 - -
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A - Initiation of

preclinical/ B - Initiation of C-Indisease

pharmaceutical | clinical or field control use
Product development trials since
FILARIASIS
DRUGS
Ivermectin for onchocerciasis [1978] 1982 1987
Ivermectin for lymphatic filariasis - 1988 -
Amocarzine (CGP 6140) for lymphatic filariasis - 1996 -
UMF 078 for onchocerciasis/lymphatic filariasis 1989 - -
DIAGNOSTICS
DNA probes for Brugia malayiinfective larvae - - 1989
DNA probes for Onchocerca volvulus - 1989 1991
Monoclonal antibody for Brugia malayi - - 1989
Antigen assays for routine serodiagnosis of onchocerciasis and 1989 1992 -
lymphatic filariasis
DNA probes for detection of microfilaria in blood in - 1989 -
onchocerciasis and lymphatic filariasis
LEISHMANIASIS
DRUGS
New regimen for antimony compounds - 1979 1984
Allopurinol therapy - 1989 -
Gamma-interferon + antimony compounds 1984 1988 -
Amidazoles 1982 1989 -
Paromomycin i.m. (aminosidine) [1950] 1994 -
Paromomycin ointment (aminosidine) [1950] 1994 -
Antitubulin compounds 1989 - -
Lipid associated amphotericin B [1988] 1992 1994
Lysophospholipids 1994 - -
VACCINES
Killed leishmania vaccine, New World [1960] 1992 -
Killed leishmania vaccine, Old World [1960] 1991 -
DIAGNOSTICS
Direct agglutination test (DAT) 1983 1992 1994
Dot-ELISA - 1992 -
Standard leishmania skin test antigen - 1991 1994
CHAGAS DISEASE
DIAGNOSTICS
Agglutination test for blood bank screening - - 1989
Serodiagnostic test using synthetic peptides - 1992 1994
VECTOR CONTROL
Fumigant canister - - 1990
Insecticidal paints - - 1990
Triatomine detection box - - 1990
Crystal violet/sodium ascorbate to kill parasites in infected blood - 1989 1994

in blood banks
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A - Initiation of

predlinical/ B - Initiation of C-Indisease

pharmaceutical | clinical or field control use
Product development trials since
AFRICAN TRYPANOSOMIASIS
DRUGS
Eflornithine 1978 1986 1990
DIAGNOSTICS
Card Indirect Agglutination Test for Trypanosomiasis (CIATT) - 1993 -
Card Agglutination Test for Trypanosomiasis (CATT) 1978 1980 1983
Miniature anion-exchange centrifugation technique 1979 1981 1984
VECTOR CONTROL
Insecticide-impregnated screens 1984 1989 1989
Monoconical insecticide-impregnated traps 1984 1989 1989
Pyramidal tsetse fly trap 1984 1991 1991
LEPROSY
DRUGS
Clarithromycin 1991 1993 -
Combined drug regimens for PB leprosy - WHO/MDT - - 1982
Combined drug regimens for MB leprosy - WHO/MDT - - 1982
Ofloxacin 1985 1991 -
Minocycline 1991 1994 -
Ofloxacin/rifampicin combination - 1991 1997
Ofloxacin/rifampicin/minocycline combination, single dose - 1994 1997
VACCINES
Heat-killed Mycobacterium leprae vaccine - 1983 -
DIAGNOSTICS
PCR to detect small numbers (<100) M. leprae organisms 1991 - -
Native/recombinant and synthetic antigens for diagnostics 1989 - -
BIOLOGICAL CONTROL OF VECTORS?
Bacillus brevis 1989 - -
Bacillus sphaericus 1983 1990 1993
Bacillus thuringiensis H-14 1976 1980 1982
Clostridium bifermentans 1990 - -
Competitive snails 1978 1985 -
Lagenidium giganteum 1982 1986 -
Larvivorous fish 1975 1975 1975
Novel vector control organism by genetic manipulation 1985 - -

2Due to financial constraints, TDR no longer supports work in this area
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Targets table

ACTIVITIES / RESULTS
(reason for delay or termination)

STATUS

TARGET YEAR
original/new

Diagnosis and treatment for the malaria component
of the Sick Child initiative

Development of strategy for highly endemic areas
Development of strategy for malaria in low endemicity
areas

completed
continuing

1994/1995
1996/1997

Strategy for control of African urban malaria

No activities (resource constraints)

discontinued

1994

Development of appropriate diagnostic tools and
detection of antimalarials in urine

Commercial dipstick assay evaluation/one test available
(Resource constraints)

completed
discontinued

1996
1995

Community-based strategies for treatment of
malaria

Studies in South-East Asia

Studies on care-seeking and therapy for sick children in
Africa

Effect of chemoprophylaxis and/or iron supplementation
on malaria and anaemia in first year of life

completed
7 projects
ongoing
on track

1995
1997

1997

Methods to reduce mortality in pregnant women

Two full treatments during pregnancy (2 studies
completed - conclusions awaited)

completed

1995/1996

Rapid response to outbreaks of severe and
complicated malaria

Evaluation of surveillance methods (lack of technical
progress)

discontinued

1997

Overcoming factors that prevent women from
seeking therapy

Healthy Women Counselling Guide

on track

1997

Rapid assessment methods

Development and evaluation of methods in South-East
Asia

1998

PRODUCT RESEARCH AND DEVELOPMENT

Insecticide-treated bednets for preventing childhood
mortality

Four efficacy trials in Africa

Technology promotion and implementation
Definition of areas for bednets use
Cost-effectiveness cf. other interventions

completed
on track
on track

completed

1995
1999
1999
1996

Anti-TNF monoclonals in childhood cerebral malaria

Phase lll trials
Final analysis — no significant benefit from anti-TNF

completed
completed

1994
1994/1995

Artemether in childhood cerebral malaria

Efficacy trials
Registered for use in developing endemic countries;
approved for use in France on named patient basis

completed
completed

1994
1994/1995

Drugs for severe malaria

Clinical development of injectable arteether
Registration in country of origin

ongoing
planned

1995/1997
1998

Evaluation of artemisinin-type compounds

Analysis of clinical and animal toxicology data

on track

1998

Peripheral therapy to prevent evolution to severe
malaria

Development of artesunate rectal caps
Registration in USA and Europe

on track
ET T

1997
1997

Drug discovery mechanisms

Database for compound acquisition and screening

on track

1998

Partnerships in drug discovery

Technology transfer to Thailand and Malaysia

on track

1999

New drug leads

Selection for development of one lead from 2nd
generation peroxidic drugs, phospholipid or proteinase
inhibitors

on track

1998

Inexpensive drugs to replace chloroquine

Evaluation of pyronaridine and short half-life antifolate
drugs

Development of pyronaridine up to registration including
technology transfer to Malaysia

completed

planned

1995/1996

2000

Transmission-blocking vaccine

Preclinical development

Phase | trials

Investigation of novel adjuvants

Evaluation of optimum antigen-adjuvant combination
Phase Il trials

completed

completed
on track
on track
on track

1994
1996
1998
1998
1999

SPf66 synthetic Colombian vaccine

Phase lll trial in Tanzanian children

Phase lll trials in The Gambia and Thailand - variable
results

Repeat study in Tanzania in high-risk group infants

completed
completed

on track

1994
1995/1996

1998

RTS,S pre-erythrocytic vaccine (WRAIR/SKB)

Monitor Phase I/ll trial in The Gambia

on track

1998

Cost-effectiveness of vaccine in areas of high
mortality

Can be cost-effective even at relatively low levels of
effectiveness

completed

1996
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TARGET

MALARIA
STRATEGIC RESEARCH

ACTIVITIES / RESULTS
(reason for delay or termination)

STATUS

TARGET YEAR
original/new

Systems for genetic manipulation of the parasite

Development of a stable transfection system for
Plasmodium

completed

>1997/1995*

Identification of factors responsible for disease and
protective immunity

Research on cerebral malaria and mechanisms for
erythrocyte adhesion

on track

>1998

Clarification of the basis for drug resistance

Studies on antifolate resistance in P. falciparum

on track

>1998

Genetic basis for parasite development in the
mosquito

Midgut, haemocoel and salivary gland stages of
Plasmodium under investigation

on track

>2000

Transgenic mosquitos resistant to malaria

Investigation of genetic mechanisms of mosquito
germline transformation

on track

>2000

Genetically engineered biological larvicides

SCHISTOSOMIASIS
APPLIED FIELD RESEARCH

Transformation of a few aquatic organisms achieved
(resource constraints)

terminated

1996

Introduction of praziquantel for control

Identification of most efficient means
Feasibility of combining drugs for children

completed
completed

1995
1995

Rapid identification in highly endemic communities

Trials for rapid identification of urinary schistosomiasis
Field testing of manual for urinary schistosomiasis

completed
completed

1995
1996

Risk factors and preventive measures for female
genital schistosomiasis (FGS)

Guidelines for diagnosis of FGS

Strategies to increase women's understanding of FGS
Projects on prevalence of FGS

Assessment of risk of FGS for HIV

Impact of praziquantel treatment on FGS

completed
ongoing
2 completed
new
new

1995/1996
1999
1999
1999
1999

Provision of treatment to children who do not
attend school

Comparison of schistosomiasis in children who do and do
not attend school

Cost-effectiveness of provision of treatment through the
school system to out-of-school children

new

new

1997

1998

PRODUCT RESEARCH AND DEVELOPMENT

Co-administration of albendazole and praziquantel in
schoolchildren

Feasibility studies
Development of a manual for use in control programmes
(resource constraints)

completed
delayed

Identification of protective antigens

Preclinical screening service for S. mansoni candidate
antigens in mice

completed

Preclinical development of S. mansoni candidate
vaccine antigens

6 candidate antigens subjected to trial for human
correlate immune responses (technical constraints)

delayed

1995/1996

Clinical trials of S. mansoni antigens

Initiation of trials of one candidate (technical constraints)

delayed

1996/1998

Preclinical development of S. japonicum antigens

3 candidate antigens in farm animal trials

new

1997

Production of S. mansoni vaccine antigens

Initiation of scale-up and large-scale trials

planned

1999

Monoclonal antibodies for detecting circulating
antigens in diagnosis

Trials of selected antibodies
Trials of new diagnostic methods (resource constraints)

completed
terminated

1994
1996

STRATEGIC RESEARCH

Genetic maps

EST and random DNA sequencing for creation of low-
resolution maps

on track

Molecular biology of host-parasite association

Research on granuloma formation and its treatment

Development of parasite cell lines for drug screening
and vaccine research

3completed ahead of schedule

Technical constraints in achieving immortality of
schistosome cells
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FILARIASIS
APPLIED FIELD RESEARCH — LYMPHATIC FILARIASIS

Chapter 1: The reorganization of TDR

ACTIVITIES / RESULTS
(reason for delay or termination)

STATUS

TARGET YEAR
original/new

Assessment of the social and economic costs of acute
adenolymphangitis (ADL) and chronic disease

ADL shown to cause 3-4 full days of incapacitation per
episode in certain communities

Chronic disease affects output of certain groups of
workers

completed

completed

1995

1996

Clarification of geographical distribution and
identification of high-risk communities

Rapid assessment of endemicity
Rapid epidemiological mapping

ongoing
new

1995/1997
1999

Appropriate treatment regimens for use in control
programmes

Single-dose treatment with DEC or ivermectin/basis of
new global control strategy

DEC + ivermectin treatment more effective than
ivermectin alone

Effect of DEC + ivermectin on transmission

completed
completed

ongoing

1994

1996

1996/1998

Improved control strategies

Combining vector control with mass treatment
DNA probes for vector infection
Modelling of control strategies (resource constraints)

completed
completed
delayed

1997
1996
1996/1998

Improved distribution of ivermectin and/or DEC

Development of Community-Directed Treatment
Operationalization of DEC-fortified salt

new
new

1999
1998

Imaging methods for diagnosis of lymphatic filariasis

Use of imaging methods in practice

completed

1996

APPLIED FIELD RESEARCH — ONCHOCERCIASIS

Increased knowledge of onchocercal skin disease

Assessment of sociopsychological burden of skin disease
Economicimpact of skin disease

completed
on track

1995
1997

Clarification of geographical distribution and
identification of high-risk communities

Rapid assessment of endemicity level/in control use since
1994

Rapid epidemiological mapping and development of a
GIS/in control use since 1996

completed

on track

1994

1997

Optimal treatment regimens

Impact of ivermectin on skin disease
Impact of 7 years of annual treatment on ocular disease

on track
completed

1997
1996

Improved distribution of ivermectin

Identification of cost-effective means in Nigeria
Community-Directed Treatment with ivermectin/

now APOC strategy

Integrated approaches to Community-Directed Treatment
Rapid monitoring of large-scale ivermectin treatment

completed
completed

new
validation
ongoing

1994
1996

1999
1995/1997

Elimination of the disease

Identification of most efficient method in Latin America

Feasibility of vector eradication in isolated foci in Africa

partly
completed
completed

1995

1996

PRODUCT RESEARCH AND DEVELOPMENT

Immunodiagnostic assay for lymphatic filariasis

Trials completed

Field evaluation of diagnostic kits

Workshop on relative value of the assay in rapid
assessment

completed
completed
planned

1994
1995
1997

Vector control using Bacillus sphaericus

Assessment of efficacy
Cost-effectiveness studies

completed
completed

1995/1994*
1996

Immunodiagnostic assay for detection of Onchocerca
re-invasion

Production
Evaluation (inferior to the DEC patch test)

completed
completed

1995
1996

New macrofilaricides

Amocarzine in onchocerciasis/not macrofilaricidal
Amocarzine in lymphatic filariasis, Phase Il study
UMF 078 - preclinical studies

- clinical studies

2 new compounds in early preclinical studies for
identification as projects

completed
planned
on track
to be
initiated
on track

1996
1997
1997
1998

1997

lvermectin resistance in nematodes

Determination of mechanisms of resistance

Cloning of the genes involved in resistance

good
progress
on track

1997

1997

Detection of ivermectin resistance in onchocerciasis

3completed ahead of schedule

Development of molecular probes
Development of field assays

ongoing
delayed

>1998
>1998
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ACTIVITIES / RESULTS STATUS TARGET YEAR

TARGET (reason for delay or termination) original/new

FILARIASIS
STRATEGIC RESEARCH

Species- and stage-specific libraries created completed
Genetic map of Brugia malayi EST and random DNA sequencing for low-resolution proceeding
mapping fast

Cell lines for drug screening and vaccine research (Resource constraints) delayed

Vaccine research Studies on microfilarial chitinase for vaccination completed

Pathogenic mechanisms in onchocerciasis Mapping of pathogenic epitopes in Onchocerca volvulus

LEISHMANIASIS
APPLIED FIELD RESEARCH

Children’s compliance with treatment Study in Tunisia m
Women's treatment for cutaneous leishmaniasis Studies in Tunisia, Colombia and Costa Rica 1995/1996

PRODUCT RESEARCH AND DEVELOPMENT

Vaccine for cutaneous leishmaniasis Phase lll trials with single injection of candidate vaccine in progress 1996
Phase Ill trials with multiple injections due to start 1997

Vaccine for visceral leishmaniasis Phase lll trial in Sudan ongoing 1996/1998
Langur monkey model for visceral leishmaniasis on track 1997

'Cocktail’ vaccine Use of recombinant molecules and novel adjuvants m m

Genetically modified parasites for vaccines Devel_opment ofa gengtlcally attenuated strain of completed 1997
L. major for use as vaccine

e o One product registered in one country in 1994 completed 1997

S Gt [ A R G e Additional Phase Il dose-finding trials completed 1996

New drugs for: cutaneous leishmaniasis Topical aminosidine for L. major infection completed

Use of allopurinol alone/of no use completed
visceral leishmaniasis Submission of dossier for registration of injectable ongoing
aminosidine

Pilot clinical trial of an oral alkyl lysophospholipid new
mucocutaneous leishmaniasis Trial of injectable aminosidine in combination with ongoing
antimony

Direct agglutination test for visceral leishmaniasis Azl e S el e el near Lkl
completion

STRATEGIC RESEARCH
Sequencing and identification of L. major genes >1999

T p— Locall-zat-lon of genes used in stage differentiation of the ongoing >1999
parasite in the human host

Knowledge of cellular differentiation associated with Identification of genes regulating promastigote cellular >1999

the life cycle differentiation

Clinical studies on the pathology of Leishmania IC\Ioasrtlflcatlon of how L. braziliensis spreads in the human “
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ACTIVITIES / RESULTS STATUS TARGET YEAR

TARGET (reason for delay or termination) original/new

CHAGAS DISEASE

APPLIED FIELD RESEARCH

Understanding the distribution and genetic structure Non-domiciliated triatomines in Central America and
of triatomine populations Andean countries

Combinati fvect trol Southern Cone countries completed 1996
CIBITUONSONVECOHCORLIORTIC SIS Central American and Andean countries on track 1998
Improved housing and health education in rural and Central American and Andean countries ongoing 1994/1998
semi-urban areas
Improved surveillance of infants and women during Identification of measures to apply in Bolivia and completed 1994/1996
pregnancy Argentina (2 projects)

Prevention of transmission by blood transfusion Ident!ficatlon of _effectlve strategy in Andean and Central 1995/1998
American countries

PRODUCT RESEARCH AND DEVELOPMENT

Diagnostic kits for screen f blood products Introduction of diagnostic kits for screening 222::::::: 1993

Epidemiological validation 1996

Simple PCR-based test for screening blood products (Technical constraints) m

An inhibitor of sterol biosynthesis effective in on track 1998
experimental infections

Multicentre trial (Brazil, Argentina) of benznidazole in completed 1996
chronic Chagas disease

Preclinical and/or clinical development of new drugs

STRATEGIC RESEARCH

Gene identification and sequencing for creation of low- m >1999
Genetic maps A
resolution maps
Understanding of mechanisms of tissue damage fiene§ |.mportant for parasite virulence and viability >1998
identified
Characterization of cellular machinery and signalling 'I::::Sairt:hcz:ll protein folding and its productionin the m >1998
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ACTIVITIES / RESULTS STATUS TARGET YEAR

TARGET (reason for delay or termination) original/new

AFRICAN TRYPANOSOMIASIS
APPLIED FIELD RESEARCH

Selection and evaluation of strategies (initial studies not ongoing 1995/1999
conclusive; follow-up research required)

Community involvement in diagnosis (CATT) and tsetse on track 1997
control

Geographic Information System Continued by CTD _

Determination of gender differences in detection Preliminary results indicate that gender differences exist, 1997
and control of sleeping sickness particularly in treatment-seeking behaviour

e A Growth and academic performance of children with late- completed
Determination of effect of sleeping sickness on q o
2 stage disease who received melarsoprol treatment was
children ek
significantly affected

PRODUCT RESEARCH AND DEVELOPMENT

Field trials of monoclonal antibody-based diagnostic Analysis of studies completed 1995/1997
tests (CIATT) Pilot study for integration in surveillance to start 1997
14- vs 7-day treatment / follow-up for 12 months so far 1997
Improved treatment with eflornithine shows no significant difference in relapse rate between the
two doses

Testing of eflornithine produced by a new route completed 1995/1997
Cheaper production of eflornithine Change method of crystallization to improve purity follow-up 1997
profile study

a g q A diamidine compound undergoing preclinical studies delayed 1997
Clinical trials of new drugs 5 o Y
(technical constraints due to toxicity)

STRATEGIC RESEARCH
q Gene identification and sequencing for creation of low >1999
Genetic maps A i
resolution maps of a T. brucei strain
Understanding of mechanisms of parasite-associated Research on brain nuclei involved in sleep/wake cycles >1998
brain damage
antigens

Characterization of the trypanolytic factor (TLF) and TLF1 characterized; further work on TLF2 m >1997

Community-based surveillance

its role

Studies on the lymphocyte triggering factor (TLTF) of on track >1997
T. brucei

Studies on the role of tumour necrosis factor (TNF) in the on track >1997
pathogenesis of trypanosomiasis

Elucidation of parasite growth and signalling
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ACTIVITIES / RESULTS

LARCET (reason for delay or termination)

LEPROSY

Community awareness of, and involvement in, Studies completed and manual developed in India

control of leprosy

Reduced risk of infection in women Information on pregnancy risks incorporated into Indian
manual (above)

. Studies in animal model and clinical trials

Shorter treatment regimens g q 5 5
Follow-up of patients in multicentre trial

Minimum treatment for patients with single lesion, Combination of the 3 most potent drugs as a single dose

paucibacillary leprosy

STATUS

2 studies
completed

completed

completed
on track

completed

TARGET YEAR
original/new

1995; 1996
1997
1996

2004
1997

STRATEGIC RESEARCH

e Ot . Evaluation of peptide-based skin tests in humans
Immunoepidemiological surveillance tools I n o
Simplification of polymerase chain reaction technology

Vaccine trials (TDR input: provision of Trials in Malawi
M. leprae for vaccine production) Trials in India

M. leprae genome sequence for pathogenesis studies (Financial constraints)
Knowledge about mechanisms of nerve damage (Lack of technical progress)

on track
completed

completed
on track

delayed
delayed

1999
1996

1996
1999

1996/1999
1997/1999
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PRD - A leishmaniasis vaccine could be universally SR - Identification of mosquito eye colour genes
adaptable has promoted genetic transformation work
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Chapter 2: How does TDR work?

ollowing a review of TDR and its ability to meet its mandate most effectively

during the next decade, the Scientific and Technical Advisory Committee

(STAC) recommended in March 1993 that the structure of TDR be changed in
order to achieve the right balance between its efforts in basic (‘strategic’) research,
product development and field research. One of the major motivating factors was the
recognition of a growing demand for applied field research, and the need to develop a
flexible structure which could develop rapid solutions to field problems.

The trans-disease approach

STAC recommended that TDR’s disease-specific
steering committees be phased out and replaced by
three main components covering Strategic Research
(SR), Product Research and Development (PRD) and
Applied Field Research (AFR). Disease-specific issues
would still continue to be addressed under the new
structure.

STAC recommended, then and in subsequent
meetings, that:

* SR be concerned with furthering the understanding
of host-parasite/parasite-vector and parasite biology
in order to develop leads toward more effective
disease control tools, and should incorporate three
steering committees: Parasite Genome (GENOME),
Pathogenesis (PATHO), and Molecular Entomology
(BCV);

PRD be responsible for developing the leads identi-
fied through to registration, and should incorporate
six steering committees: Drugs for Malaria
(CHEMAL); Drugs: Macrofilaricides (MACROFIL);
Drugs for African Trypanosomiasis, Chagas Disease
and Leishmaniasis (I-CHEM); Vaccines for Malaria
(IMMAL); Vaccines for Leishmaniasis (LEISH); and
Vaccines for Schistosomiasis (SCH);

AFR be concerned with applied field research for
improved disease control through building on the
activities of the previous Social and Economic
Research (SER), Field Research in Malaria
(FIELDMAL) and the Epidemiology and Field
Research (EFR) components of TDR, and through
operational research on lymphatic filariasis, on-
chocerciasis, Chagas disease and African trypano-
somiasis.

The recommendations of STAC were accepted by the
Joint Coordinating Board (JCB) of TDR during its
session in June 1993 and the new strategy and structure
of TDR came formally into effect on 1 January 1994.

Rationale

Application of disease control tools at the most
peripheral level of health services requires integration.
Unless such integration starts at the central level in
WHO/HQ, constraints and tensions are created in the
health system. This calls for unified approaches (or
packages) at all levels of the health system.

A trans-disease approach has allowed TDR to:

+ address issues that are common to many health
problems, including tropical diseases, and hence to
develop cost-effective and comprehensive solutions
(e.g. GENOME, PATHO, MACROFIL, I-CHEM, task
forces on Sick Child, Gender, Healthy School-aged
Children, Environment, Health Financing);

develop partnerships and complementary relation-
ships with other programmes within WHO, other
donors and research organizations working in
tropical diseases and related fields;

respond more rapidly to both new opportunities in
science and new demands from the field, and to
build quickly upon new findings as they emerge;

* become increasingly proactive in identifying
research targets of critical importance to tropical
disease control, and in focusing research on these
targets;

incorporate a multidisciplinary approach to research
questions, including for example, social and eco-
nomic sciences, epidemiology, clinical science and
parasitology;

« incorporate research strengthening and training into
projects by the development of common protocols
for multicountry studies in disease endemic coun-
tries by Developing Disease Endemic Country (DEC)
researchers;

promote operational research to facilitate the
implementation and subsequent improvement of
disease control tools and strategies.
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Challenges of the trans-disease
approach

The focus on trans-disease issues such as gender,
school-aged children, environment, and health care
financing has the advantage of incorporating a wide
number of issues, including tropical diseases but also
broader health and development issues, under one
umbrella. However, there are risks in such a targeted
approach, mainly risks of omission. It is not possible, for
example, to focus on all health or even tropical disease
issues of relevance to gender or school-aged children in
one task force and priorities have to be set. Similarly,
research on tropical diseases tends to attract highly
specialized scientists who are not accustomed to
working in multidisciplinary teams and who may find it
difficult to assess the disciplinary needs of a cross-
disease project or to identify appropriate collaborators
with the necessary skills. TDR therefore must assist
researchers in setting up teams and in continually
assuring, through RCS and training workshops, that a
sufficient number of researchers are trained in the many
disciplines required for the growing diversity of research
approaches to the control of tropical diseases.

Priority setting

TDR’s research is focused on clearly defined research
targets which have been identified in a thorough
prioritization process based on the following criteria:

« Global need, according to disease burden and the
effectiveness of existing control tools to reduce that
burden.

« Potential impact on disease control of reaching the
research target, taking into account the cost-
effectiveness, affordability, acceptability, and
expected useful life of the resulting product or
solution.

+ Scientific opportunity for, and feasibility of, the
required research.

+ Expected time needed to reach the target.

« TDR's specific ability, compared with other institu-
tions, to reach the target.

+ Cost of the work required to reach the target.

It is important to note that TDR’s priorities are
specifically those of TDR, and correspond to its man-
date, special capabilities, and budgetary limitations.
While TDR efforts have been reduced in certain areas,
such as in strategic research, the need for these to
remain priorities of other organizations working in
similar areas is recognized. Moreover, TDR priorities,

being based on global need, are different from regional
and national disease priorities. Therefore, in TDR
considerable emphasis is put on partnerships with other
organizations supporting related research in order to
avoid duplication and make the best use of limited
resources.

TDR’s new structure, as described in Chapter 1 and
above, is based on three main lines of research: strategic
research, product research and development, and
applied field research.

Setting and reaching research
targetsin each TDR area

Strategic Research: building on
scientific advances to develop future
intervention tools

Building on opportunities created by recent scien-
tific advances, Strategic Research (SR) aims to find new
ways for disease control. As the development from
scientific breakthrough to field applicable intervention
tool takes considerable time, SR has a long-term
perspective and targets which may take more than a
decade to reach. For example, the target to develop,
using recent advances in molecular entomology, field
applicable methods to ensure that Anopheles gambiae
will not transmit malaria is set in a time frame of at least
15-20 years. Another main target, that of analysing and
mapping the genomes of the TDR parasites with the aim
of more efficient product development (vaccines,
diagnostics, drugs), will also take 15-20 years to reach.
The third SR target, that of pathogenesis, is broader and
more vague, but is basic to all other activities.
Pathogenesis is the only TDR activity which has a target
without a clear time frame.

Mode of operation: TDR research priorities and targets
are announced regularly. In SR, all research sup-
ported by the Pathogenesis Committee is investiga-
tor-initiated.

Product Research and Development:
from product lead to registered
intervention tool

Priorities for Product Research and Development
(PRD) are more cost-effective drugs for TDR diseases,
and vaccines for malaria, schistosomiasis and leishma-
niasis. Drug development is approached through
multiple mechanisms which represent a hybrid between
public and private sector approaches. In some areas,
diseases caused by similar parasites are combined for
more efficient development of products (lymphatic
filariasis + onchocerciasis; African trypanosomiasis +
Chagas disease + leishmaniasis).



PRD has two types of target: the identification of
leads, and the development of leads through to regis-
tered products. Each steering committee has a workplan
which, for each identified lead product, specifies in
detail the steps to be followed in the development
process to reach the target of registration within a
stipulated time frame. The usual time frame is 5-15
years.

Mode of operation: In PRD, discovery research is a
mixture of external investigator-initiated projects
(drugs and vaccines) and in-house directed screen-
ing activities (drugs only); the latter focus on the
whole parasite but increasingly at the target level.
Product development projects arise increasingly
from research supported by other public sector
agencies and as spin-offs from the private sector.
They are driven by professional managers and expert
advisors with detailed knowledge of the product
development process.

Applied Field Research: providing the
technical foundation for more
effective disease control policies

Applied Field Research (AFR) is aimed at developing
generic solutions to practical problems of disease
control in endemic countries, thus providing the
technical basis for more effective disease control
strategies. Products are taken into AFR after their
development to registration has been completed
through PRD. Some research is prompted by the need to
solve generic operational problems following the
introduction of a new intervention tool (e.g. insecticide-
impregnated bednets for malaria control or ivermectin
for onchocerciasis control), but other research is aimed
at achieving more effective control with existing tools
(e.g. schistosomiasis control with praziquantel, but
through schools) or at developing radically new cross-
disease approaches to community-based disease control
strategies (e.g. the Healthy Women Counselling Guide or
Community-Directed Treatment with ivermectin).

Mode of operation: Most research is undertaken
through task forces consisting of independent
scientists with the required expertise and direct
links to disease control programmes or general
health services. The task forces address priority
problems in tropical disease control and try to
develop generic solutions within three years. Each
task force has a workplan with defined targets, time
frame and budget. An important characteristic of the
task forces is their direct links to disease control
programmes and/or health services, which ensure a
proper focus for research activities and direct
feedback of research findings into control activities.

Chapter 2: How does TDR work?

Progress of the task forces is reviewed annually by
the AFR Steering Committee. Investigator-initiated
proposals on AFR topics not covered by the task
forces are also funded, but there is only limited
funding for such research and the process is ex-
tremely competitive.

Integration of research targeting with
capability strengthening

Research Capability Strengthening (RCS) is aimed at
building the capacity within developing disease endemic
countries (DECs) to carry out research needed for
developing intervention tools. Scientific merit and
relevance to the workplans of the different TDR steering
committees/task forces (SCs/TFs) are the major criteria
for support. Thus the programme aims at close integra-
tion between its R&D and RCS areas.

Mode of operation: SCs/TFs define what research is
needed in developing countries and RCS develops
the capacity in target epidemic foci to carry out the
defined research - through training of individuals
and groups, building up of research groups, setting
up of linkages and communications - with a view to
establishing a sustainable research environment.

Mechanisms for responding to
priority issues

Investigator-initiated research

With the reorganization, more support has been
devoted to other mechanisms, often with clear objec-
tives and shorter time frames and addressed from a
multidisciplinary, and/or cross-disease approach.
Nonetheless, in all programme areas funds are available
for investigator-initiated research in order to ensure that
new ideas and creativity continue to stimulate the
research.

Goal-oriented task force initiatives

In order to reach their targets within the allotted
time, task forces, particularly in AFR, have a proactive
mode of working. They launch specific research initia-
tives in which researchers from endemic countries are
invited to participate. Combining peer review and
scientific rigour with assistance to investigators where
required, most task forces are in fact doing both R&D
and research capability strengthening. As with the AFR
task forces, TDR’s PRD task forces also have the task of
recognizing and setting priorities and assuring that
these are activated.
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Research studies

A special AFR research model which can have a
significant impact on disease control policies is the
multidisciplinary study. This approach is generally based
upon a core protocol developed with researchers from
endemic countries and a range of disciplines.

Small grants

Small grants have been used as a mechanism to
stimulate research on tropical diseases in areas where
more information is needed or to encourage new
researchers to enter the field. A small grants programme
in Latin America for social and economic research on
tropical diseases has been supported by TDR since 1989,
and most of the projects are now completed. The activity
has been highly successful in generating research on all
TDR target diseases endemic to the region. The project
completion rate has been 100% and many publications
in scientific journals have emerged. The programme has
also been successful in encouraging junior researchers

tropical diseases and their control, and many of the
results are now being used for disease control, especially
in the area of health education materials.

For example, researchers working on the knowledge,
attitudes and practices of women in rural Ecuador
concerning cutaneous leishmaniasis have collaborated
with the Ministry of Public Health in the development of
a practical guide to leishmaniasis and its treatment for
the use of health care workers in endemic areas. Find-
ings from the study have been useful for providing
practical examples and illustrations from the field of
people’s experience of the disease.

One of the reasons for the success of the programme
lies in the commitment of the coordinator, Dr Roberto
Bricefio-Leon, and the steering committee of experts
consisting of social scientists and disease control
personnel from five Latin American countries who have
nurtured the process through direct interaction with
researchers, through training and project development
workshops, and through correspondence.

A similar small grants programme was initiated in

to work in the field of social sciences research on

1992, in collaboration with the WHO Regional Office for
the Eastern Mediterranean (EMRO) and the WHO
Control of Tropical Diseases Programme (CTD). The

Box 1. What became of SER?

The Social and Economic Research (SER) component and
steering committee was dissolved as a separate entity in
1994 and was integrated with the Applied Field Research
(AFR) area. Many of its features remained in the new
structure, including the carry-over, for a full year, of the
previous chairperson, Dr Burton Singer, and several members.
Social and economic researchers remain key participants in
the AFR secretariat, steering committee and task forces, and
are key participants in the multidisciplinary teams supported
by AFR.

Several SER activities have continued beyond the lifetime
of SER itself, including small grants programmes in Latin
America and Africa (now completing their activities) and the
production of five SER reports based on final reports received
after 1994.These include SER Project Reports 14,15 and 16,
and Methods for social research in tropical diseases 2 and 3.

The malaria manual, No. 2 of the Social Research Methods
series, produced by Dr Irene Agyepong and colleagues,
presents well-validated guidelines for the rapid assessment
of social, economic and cultural aspects of malaria. It
represents an important contribution to describing tools for
collecting information on issues relating to community-
based malaria control and their adaptation to distinct
socioecological settings.

SER Project Report 14 is a report by the Kikwawila Study
Group on a TDR workshop on Qualitative Research Methods
held in Ifakara, Tanzania, in April, 1994. At the time of

planning the workshop the fieldwork was seen essentially as a
training exercise and utilization of the results was not
foreseen. However, the results of the fieldwork were so
interesting that TDR disseminated them as an SER Project
Report so that they could be shared with researchers, health
planners and policy-makers concerned with health-seeking
behaviour and its determinants.

SER Project Report 15, by the Red Urine Study Group,
presents the results of a multicountry study involving eight
African countries, of a successful low-cost method of identify-
ing communities with high levels of schistosomiasis based on
the perceptions of school teachers and children. A companion
document — the Guide for the rapid identification of communi-
ties with a high prevalence of urinary schistosomiasis (SER
Methods series No. 3) provides concise step-by-step instruc-
tions for using this methodology.

SER Project Report 16, by Dr Pimpawun Boonmongkon of
the Faculty of Social Science and Humanities, Mahidol Univer-
sity, reports on an anthropological study of leprosy, the
‘disease of social loathing, in rural North-East Thailand. The
study found that the Buddhist faith both reinforced and
mitigated the effects of leprosy stigmatization. It makes
practical recommendations for changing health workers’
attitudes and reinforcing community support for leprosy
patients.
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An award for the best paper in the area of gender
differences in the impact of tropical diseases was initiated
by SER to stimulate research in this area, where relatively
little was known, at a very low cost.The award, referred to
as the Gender and Tropical Diseases Award, is sponsored by
Canada’s International Development Research Centre
(IDRC), for an amount of C$5000, and is administered by
TDR.The first competition, in 1991, invited researchers to
submit papers on any topic relating to women and tropical
diseases. The award stimulated nearly 50 entries, and the
ten best papers were published by IDRC in a Manuscript
Report, entitled Women and tropical diseases. This competi-
tion highlighted many gaps in research pertaining to both
males and females, their contrasting roles and how these
affect, and are affected by, tropical diseases. As a result of
the broader focus on both men and women and their
sociocultural context, subsequent competitions have
focused on ‘gender’ as opposed to ‘sex’ Titles have included

Box 2. Gender and Tropical Diseases Award

Gender and tropical diseases: Facing the challenge; The female
client and the health care provider; and Gender, health and
technology.

The papers are judged independently by a panel of
representatives from IDRC and the Gender and Tropical
Diseases Task Force (TDR), who are unaware of the authors’
identities. Each paper is then scored according to criteria
including relevance to gender issues, scientific merit,
originality and knowledge of the field.In 1995/96 no prize
was awarded on the topic of Gender, health and technology
because none of the submissions adequately addressed the
theme.While several papers made interesting contributions
on gender and tropical diseases, the technological aspects
were neglected. The award for 1997 is for the best paper on
Gender issues in the operationalization of bednets use.

goal was to encourage researchers in the Eastern
Mediterranean region to develop field research projects
with a focused research question, where the result could
quickly lead to a disease control activity. The grants
programme first focused on leishmaniasis, followed by
schistosomiasis and malaria, but in the past two years
applications have been accepted on any of the TDR
target diseases endemic in the region. The grant applica-
tions are reviewed by an expert committee representing
the WHO partners and outside experts, and are judged
on a fully competitive basis. Applications have been
received from all countries in the region. In the first four
years of the programme, over 300 applications were
reviewed and approximately 35 applicants were success-
ful in obtaining research funds, many of whom have
completed the work satisfactorily.

In francophone West Africa, a small grants training
and research network was established in 1993 to build
around a continuum of activities and support. This
process, grouping five French-speaking countries
(Benin, Burkina Faso, Guinea Republic, Mali and Niger),
involves a protocol development workshop for pairs of
researchers from the same country working on the same
subject, low-level funding of the best protocols, and
execution of the research with support from experienced
scientists. The process ends with a final workshop for
data analysis and writing up of results for final publica-
tion and/or application in control programmes in the
researchers respective countries. The programme has, so
far, focused on malaria and schistosomiasis. The hub of
activity is the Department d’Epidémiologie des Affec-

tions Parasitaires of Mali medical school in Bamako, and
the Institut National des Recherches en Santé Publique
in Bamako, where the first series of workshops was held.
Both institutions have successfully carried out projects
under two of TDR’s institutional strengthening grants
with additional peer support from the US-based
National Institutes of Health (NIH) and the University
of Rome, Italy, and they have the best research infra-
structure for tropical disease research among the
partners as well as a rapidly increasing core of PhD
trainees completing their training abroad.

This cycle can be repeated with other groups of
young researchers, and it can allow the phasing out of
member countries that have achieved progress to allow
other countries to enter the network. The process has, in
addition, proved invaluable in identifying young persons
with potential for research (for example among those
who are successful in planning and executing the small
grants) from the five countries of the network. These
promising researchers have been encouraged to apply
for formal degree (doctorate or masters) training
through TDR.

Awards

The mechanism of awards has been used to a limited
extent by TDR in order to encourage research in new
areas and to collect existing information, that has not
been widely disseminated, on a particular subject. TDR
has used this mechanism to stimulate journalists in
developing countries to write about a subject of interest,
for a poster competition, and to foster research on
gender and tropical diseases (Box 2).
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Research Capability Strenothening:

‘Training through research’

‘Learning by doing’
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Updating the strateoy

“To strengthen — through support to institutions and through training in biomedical and social sciences — the
capability of Developing Disease Endemic Countries to carry out research required to improve the control of
TDR target diseases, and to participate in the global effort to develop new methods of prevention, diagnosis

and treatment of these diseases!

hree interrelated factors led to a need to review and reassess TDR’s capacity

building activities and the Research Capability Strengthening (RCS) compo-

nent. Firstly, the extraordinary growth during this past decade of scientific
knowledge and techniques with application to tropical disease research and the grow-
ing ability of scientists in Developing Disease Endemic Countries (DECs) to partici-
pate in the generation and application of this knowledge. However, there exists a group
of Least Developed Countries (LDCs) that remain underserved and which require
special attention. Secondly, global financial pressures have limited the funds available
for all forms of development assistance. But at the same time, the demand for assist-
ance is increasing. Thirdly, in partial response to the previous two factors, TDR was
restructured in 1994 to reflect changes and advances in tropical disease research.
However, at that time, TDR’s RCS component was left untouched. With TDR’s new
operational structure and RCS’s revised strategy, approved by the Joint Coordinating
Board in June 1996, an update on TDR’s RCS strategy is presented below, with special
attention given to the relationship between RCS and research and development (R&D)

activities in TDR.

At the same time as reviewing its own RCS
programme, in 1996 TDR commissioned the Danish
Bilharziasis Laboratory (DBL) to review the policies and
programmes of Belgium, Canada, Denmark, France,
Germany, Norway, Sweden, the Netherlands and the
United Kingdom, and their responsible agencies for
overseas aid, for research capability strengthening. The
objective of the review was to provide TDR with an
overview of selected TDR-related donor activities in the
DECs, with emphasis on the LDCs, so that TDR might
better understand the bilateral and multilateral
priorities for capacity building. The review showed that
research capability strengthening, or capacity building,
is receiving increased attention for development

Bilateral policies for RCS

cooperation in a wide range of AID/ODA organizations
and countries. It was noted, however, that few coun-
tries had an explicit policy for such activities, although
all implicitly supported the concept through various
mechanisms. Consistently similar to TDR's approach,
was recognition of the need for human resource
development, institutional strengthening and net-
working activities. All three aspects were seen as
fundamental to promoting self-sustainability follow-
ing the end of financial support. Overall, the repre-
sentatives of the countries interviewed for the review
expressed satisfaction at the approach adopted by TDR
and recommended it continue with its strategy.

33



34

TDR Thirteenth Programme Report

A differentiated approach for
capacity building: LDCs and ADCs

In 1992, TDR adopted an explicit differentiated
approach to capacity building that grouped Developing
Disease Endemic Countries (DECs) based on their
scientific maturity. These were the (United Nations
defined) Least Developed Countries (LDCs), the (TDR
defined) Advanced Developing Countries (ADCs),* and
the remainder (see Figure 1). This allowed for develop-
ment of country-specific strategies and approaches for
LDCs and ADCs respectively. The LDCs often have a
weak research infrastructure and investment targeted to
individual training and to strengthening potential
research groups. TDR programmes for ADCs on the
other hand, are targeted to the strongest research
groups, on a highly competitive basis, to encourage them
to assume a full role in priority areas of R&D on tropical
diseases. In the DECs where scientific maturity falls
between the two ends of the spectrum, a case-by-case
approach is used to determine the most appropriate
mechanism for TDR support, according to the country’s
needs and TDR’s priorities. It should be noted that the
distinction between ADCs and LDCs is not a rigid
dichotomy. There are some LDCs that successfully
compete for a full range of TDR funding and there are
some ADCs that require special attention. However,
overall, the research conducted in leading DEC institu-
tions in the past decade has dramatically shifted from
northern-dominated to southern-driven, and increas-

ingly includes product development activities such as
chemotherapy, vaccine trials and the development of
diagnostic tests.

Priorities for Research Capability
Strengthening

LDCs and ADCs

The LDCs are generally countries exhibiting the
heaviest burden of TDR diseases and, at the same time,
the weakest economies. They are often expected to solve
their own disease control problems with inadequate
resources, their research and control programmes
operating under conditions of financial and political
uncertainty. The constraints and limitations in LDCs
include: small numbers of experienced researchers who
often work in scientific isolation; a research environ-
ment with insufficient resources - financial, material,
bibliographic; and lack of collaborative research
linkages, all of which are exacerbated by the lack of
national training opportunities and facilities, especially
at the doctoral level.

The results of these deficiencies in LDCs, pertaining
to TDR-related research, are poorly-designed research
proposals submitted to TDR and other funding agencies,
and insufficient personnel and equipment necessary to

sustain research activities and withstand a change in membership.

Figure 1. Advanced Developing Countries (ADCs)
and Least Developed Countries (LDCs)

| ] other DEC

@ An Advanced Developing Country is a country which, within its own region, receives a significant and consistent proportion of the region’s TDR R&D funding.
There is also a logical pattern in RCS funding where, over time, institutions and principal investigators have successfully competed for higher level RCS grants.
Three external indicators are also used as markers of ADCs — the Human Development Index score (1987), real GDP per capita (1985), and scientists and
technicians per 1000 population (1970-87). These five indicators show the presence of a research infrastructure and a national cadre of scientists able to




undertake the proposed research. As a consequence, it is
important for LDCs that TDR increase its emphasis on
strengthening research capabilities through training,
and develop and promote mechanisms to sustain
evolving research capacities. These objectives support
TDR’s drive for research capability strengthening. But
within the context of LDCs and the constrained finan-
cial and personnel resources in TDR, the RCS priorities
need to be adapted. This means a more proactive
approach for soliciting applications for grants and for
monitoring of the grants, and better use of the Research

Table 1.RCS priorities

LDCs ADCs
Applied Field Research High Low
Product Research & Development High High
Strategic Research Low High

Strengthening Group members or members of other
TDR steering committees and task forces. The number
of grant formats will not be expanded but the current
flexibility within the formats will be maintained. TDR
will emphasize the acquisition of basic skills lacking in
LDCs. Support for strategic research in LDCs will have
to be critically evaluated, tailor-made and limited to
building research groups around exceptional talent.

For the ADCs, TDR’s priorities are to support the
acquisition of new skills and technologies in emerging
disciplines, for instance, molecular entomology, high-
throughput DNA sequencing and combinatorial chemis-
try. Through partnership with TDR, some ADCs can
invest in new technologies that might lead to income-
generating endeavours and hence become sustainable.
In addition, TDR will continue to support current
priority areas, including health economics and health
education. For all countries, TDR support will continue
to be linked to disease control priorities when possible.

In terms of an approach within the country groups
(ADCs vs LDCs), TDR’s priorities, in general, are
described in Table 1. However, the unique characteristics
of a country may provide opportunities that necessitate
a deviation from this general principle.
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Integration with TDR’s Research and
Development programme areas

TDR now links its RCS activities with its three
Research and Development (R&D) programme areas —
Strategic Research, Product Research and Development,
and Applied Field Research - to a greater extent. As far
as possible, every attempt is made to accomplish
capacity building within the priorities and workplans of
the various steering committees and task forces. TDR’s
R&D priorities are focused on the development of tools
needed for the control of the target diseases, and
research capability strengthening in the DECs further
enhances the chance of reaching the ultimate goal -
control of tropical diseases. The following three objec-
tives for determining priority RCS activities pertain:

+  Within Strategic Research, the RCS objective is to
identify and support exceptionally well-qualified
persons with the potential to be competitive in
emerging, high-technology areas at the international
level.

+  Within Product Research and Development, the RCS
objective is to promote capacity for product discov-
ery, for example by combinatorial chemistry and
screening of products, and process development for
the manufacture of drugs and vaccines; and to
strengthen the ability of DECs for early (Phase I,
Phase II) clinical studies, as well as pivotal Phase III
clinical trials.

+ Within Applied Field Research, the RCS objective is
to increasingly link activities to identified national
priorities, awarding an explicit value to national
disease control programmes and those needs
identified as essential national health research. This
linkage will involve the integration of DEC research-
ers trained by TDR into disease control programmes.
Training and capacity building will be provided
through AFR-funded projects, training of scientists
in the AFR disciplines, and selective small grants
programmes to encourage young scientists to enter
the field of tropical disease research. RCS grants in
this area will favour LDC researchers.

The integration of RCS activities with TDR’s rede-
fined priorities is under way. In collaboration with
Strategic Research, RCS has provided funds for DEC
scientists to receive training within the genome area,
and a new round of RCS competitive grants were
awarded for high-throughput DNA sequencing. RCS
adopted a fast-track approach to training DEC research-
ers in the field of strategic research relevant to molecular
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entomology by supporting numerous training courses
and scientists, and awarded two partnership grants to
DEC scientists to pursue this area of research (Box 2). In
collaboration with Product Research and Development,
three partnership grants were awarded to DEC scientists
for developing Good Manufacturing Practice (GMP)
facilities and human resources for vaccine scale-up and
production, and a new round of RCS competitive grants

were awarded for combinatorial chemistry. The links
with Applied Field Research are firmly established
following the recommendations made by the Joint
Coordinating Board in previous years.

Box 2. Strengthening research capacity in
molecular entomology

With the rapid advances in molecular biology in the past
decade, a global initiative has emerged with the goal of
controlling malaria through the genetic manipulation of its
anopheline vectors. In this context, RCS in 1991, in collaboration
with the then Steering Committee on the Biological Control of
Vectors (BCV), invited leading scientists in the fields of molecu-
lar biology, biochemistry and genetics to launch a new initiative
for malaria control. From the beginning it was understood that
success would be dependent upon the participation of scien-
tists from developing disease endemic countries (DECs). As a
consequence, RCS quickly embarked on supporting DEC
scientists to upgrade their skills and train new scientists in the
relevant fields of strategic research related to molecular
entomology. From 1992, TDR has supported courses on the
biology of disease vectors, funded regional workshops on the
molecular biology of malaria vectors, and funded numerous
scientists for advanced training in ongoing molecular entomol-
ogy projects and at universities for formal degree training.
Partially as a result of these efforts, DEC scientists are now
playing an active role in many molecular entomology projects
worldwide.
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Strategies and mechanisms for
Research Capability
Strengthening

If good science is the foundation of RCS grants, then

successful training is the cornerstone, and the funda-

mental RCS strategy remains ‘training through research’
or ‘learning by doing’. TDR-funded training, in different

formats, has become the predominant mechanism for
capacity building. Even within the now-replaced
Institution Strengthening Grants and the Re-entry
Grants, training has assumed an ever-increasing and

important role. For example, Partnership Grants provide

considerable opportunities for training, and previous
reviews have shown that training is an important
dividend of this grant format.

The fundamental mechanism is still the Research
Training Grant. With a better developed research
infrastructure in the ADCs, research training grants
focus on local training of individual applicants from an
existing research environment. For the LDCs, TDR
focuses on individual applicants (for local and overseas
training) and on developing research groups. In these
contexts, four strategies have been introduced based on
existing grant formats (Fig. 2). These are training, post-
training, research group development, and research
sustainability.

Training grants

Trainee identification grants

The pyramid concept illustrated in Figure 2 implies
a larger base and in this respect TDR promotes small
Pre-training Grants to sensitize as large a group as
possible to research, at limited cost. This serves as a
trainee identification process - a screening mechanism
to help identify persons with a potential flair for
research who might then apply for formal degree
training through TDR. One possible means is through
research training networks, first initiated in 1994 in
francophone West Africa. The concept is to link a small
group of countries, or institutions within a country,
where young individuals have an expressed interest in
research, around an institution with a comparative
advantage in the network. The other members of the
network can draw upon the expertise of this institution
operating in the same or a similar economic and
professional environment.

The francophone West Africa training and research
network was built around the concept of a continuum of
activities and support. This process involves a protocol
development workshop (for pairs of researchers from
the same country working on the same subject), low-
level funding of the best protocols, execution of the
research work with support from experienced scientists,
and a final workshop for data analysis and writing up of
results for possible publication and/or application in
control programmes. This cycle can be repeated with
other groups of young researchers, or it can allow the
gradual phasing out of member countries that have
achieved progress to allow other countries to enter the
network. Phasing out members of the network would be
dependent on their ability to compete for increasingly
competitive grants.

Other possible mechanisms for trainee identification
include regional or country-specific small grant pro-
grammes that provide funds, on a competitive basis, to
young researchers, either to support thesis research or to
support research projects immediately following



Fig. 2 TDR Pyramid of Research Capability Strengthening
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completion of a graduate training programme. These
grant programmes are implemented in cooperation with
the WHO Regional Offices, the WHO Representatives’
offices and/or the involved national authorities, and
reflect local and regional requirements. In the past
several years, TDR has supported such programmes in
China and Sudan, and with the Regional Offices for the
Americas (AMRO) and the Eastern Mediterranean
(EMRO).

Formal Research Training Grants

TDR emphasizes PhD training as this prepares the
trainee for independent research and a leadership role.
MSc training and short-term training are also sup-
ported. MSc training is a practical step in which young
researchers, already possessing a professional degree in
areas such as medicine or pharmacy, can acquire
research competence. Short-term, non-degree training
allows researchers to acquire specialized techniques, and
can be undertaken within TDR R&D projects. Whenever
possible, TDR encourages local training or training in
other DECs. Training in the North is limited to short
attachments, as part of a local PhD, to allow acquisition
of skills not available in the DECs, or when it is clearly
the most appropriate training location.

Training within TDR Re&xD projects

This primarily includes non-degree training for
acquisition of special skills and techniques, usually not
exceeding a period of one year, and short-term group
learning activities. It also includes short attachments
with R&D projects as part of formal degree training.
Integrating RCS activities within the TDR R&D compo-
nents is challenging, given the differing expectations
and particularly the R&D focus on timeliness and
output. In an attempt to overcome this challenge, RCS
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funds are made available to the R&D steering commit-
tees to provide short-term training in support of
research projects. The selection of projects and persons
is undertaken in consultation with the RCS secretariat
and the Research Strengthening Group.

Post-training grants

Re-entry Grants

There is a great need to continue supporting young
scientists following their training and on return to their
home country. In this context, the Re-entry Grants are
seen as a means to maintain the skills acquired during
training and also to initiate research activities in the
home institution. The objective of TDR’s Re-entry Grant
is to develop the competence and independence of
young scientists who have recently completed a period
of postgraduate training by financially supporting a
research project upon their return to the home institu-
tion. Such grants also strengthen the institution’s
research capacities. The Re-entry Grant is viewed as a
bridge between training and successful competition for
R&D funds from TDR and/or other national and
international sources. In this context, it is important that
Re-entry Grants (as training grants) reflect the priorities
of TDR’s steering committees and task forces as well as
the specific research needs of disease control pro-
grammes in the applicant’s country. As with all RCS
grants, preference is given to applications that provide
opportunities for training junior researchers in the
home institution, thereby producing a multiplier effect.

Re-entry Grants are awarded on a yearly basis, with
the possibility of one renewal period, subject to satisfac-
tory progress. Eligibility requires completion of a PhD
or a 2-year Master’s programme within the applicant’s
own country, or a minimum of nine months academic
training abroad during the 12 months prior to the
meeting of the Research Strengthening Group. Prefer-
ence is given to applicants who are former TDR trainees,
LDC scientists and scientists whose research is related to
TDR’s R&D activities. TDR has assumed a more
proactive role in developing and following up on
research projects.

Research Group Development Grants

Subsequent to post-training grants for individuals
who have demonstrated their potential for research,
TDR further supports their growth through Research
Group Development Grants. In both the LDCs and
ADCs, TDR identifies exceptional individuals and
strengthens their capacity to initiate research. In the
LDCs, TDR support may also be required to help
develop an institutional research environment. This
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helps to bring together scientists who have demon-
strated a basic level of scientific maturity. In both the
ADCs and LDCs, principal investigators are expected to
create a functional research team and provide training
opportunities. Young researchers working within this
grant structure may themselves apply for TDR support.
This grant format replaces both the Career Development
Grant and the Institution Strengthening Grant.

Research Sustainability Grants

These grants represent the top of the pyramid and
involve only those research groups that have demon-
strated a high level of scientific competence and matu-
rity. The pinnacle of RCS institutional support, formerly
called the Partnership Grant, was established in 1988 in
cooperation with the Rockefeller Foundation. This grant
linked DEC institutions with one or more northern
partners. The premise was to pool the resources and
strengths of both South and
North to develop research
proposals that could make a
significant contribution to
disease control and scien-
tific literature in general.
Research training and
technology transfer were
also requisites for this
grant. These grants proved
to be an outstanding
success and additional
rounds of the grants have
been awarded. The partner-
ships are primarily South-
North with the southern
partner being the driving
force. The approach
represents a proven means

to sustain research activities at a high scientific level.

While the first two rounds of Partnership Grants
were open to investigator-initiated proposals in disci-
plines related to the TDR target diseases, the new
Research Sustainability Grants awarded in 1995 and
1996 were in response to a focused Call for Applications.
The three grants awarded in 1995 were for vaccine scale-
up and production; the four grants awarded in 1996
were for combinatorial chemistry and high-throughput
DNA sequencing.

TDR also works with bilateral donors to help sustain
research capacity in the DECs. In many countries where
TDR provides support, there are ongoing parallel
bilateral projects. There may be opportunities for TDR
to play a role by co-sponsoring research activities and
providing technical expertise and assistance for train-
ing. This type of cooperation requires sustained effort
and negotiation between the bilateral donors, TDR and
the recipient countries.

Fiocruz, Rio de Janeiro: one of the institutes that have benefitted from RCS activities.



Conclusions

The training and research capability strengthening
strategies presented are measured steps that help DEC
researchers, particularly those from LDCs, to gradually
improve their research capacities, eventually reaching a
level that allows them to sustain their own research
agendas. Aside from the common characteristics shared
by LDCs, specific conditions and requirements are
considered in relation to RCS activities. This ensures
that opportunities to build on the comparative advan-
tage of each LDC are not lost, and that RCS activities
meet specific needs. The best scientists and research
groups are assisted and made more able to compete
for TDR R&D grants and other international funding.
As such, they are ready to compete better at an
international level.

Chapter 3: Research Capability Strengthening

39



CHAPTER 4

Malaria

Applied Field Research

[0 there is growing evidence that people delay
longer before seeking treatment after the
introduction of user charges

[0 some behaviours associated with the introduc-
tion of revolving drug funds may be detrimental
to the control of malaria

[ self-medication is the preferred option for
treatment of malaria, using drugs purchased
from private, often unlicensed, sellers

O insecticide-impregnated mosquito nets have
been shown to significantly reduce child mortal-
ity in a variety of settings and to be a potentially
very cost-effective way of improving health

in an integrated approach, TDR is helping define
and evaluate potential interventions, including
iron supplementation and malaria chemo-
prophylaxis, for infants in highly endemic areas

blister packaging, appropriate information, and
quality control of drugs can help stave off the
spread of drug resistance

17-fold increases in malaria resulting from
development projects have been documented, as
has the potential for increased malaria trans-
mission in tree crop plantations

women’s first choice for their illnesses is home
remedies and traditional medicines

Product Research and Development

[0 newer technologies, such as combinatorial
chemistry and high-throughput screening, are
complementing classical approaches in the
search for new drugs

[J some synthetic trioxanes now in preclinical
development have in vitro activities several
thousand times greater than that of artemisinin

O artemether for intramuscular use has been
registered in more than 30 countries for the
treatment of severe malaria

Strategic Research

[0 anovel class of polypeptides has been shown to
contribute to the ‘stickiness’ of malaria-infected
cells for uninfected red cells and endothelium

[0 susceptibility to severe and complicated malaria
is correlated to two alleles associated with high
levels of tumour necrosis factor (TNF-Q) secretion
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[] artesunate suppositories offer considerable

promise, especially for the treatment of child-
hood malaria

a vaccine able to reduce overall childhood
mortality by 30% or more, with a duration of
immunity of three years or more, would repre-
sent a very cost-effective intervention strategy
for use in Africa

three types of malaria vaccine are now in clinical
trials: asexual blood-stage vaccines, transmis-
sion- blocking vaccines, and pre-erythrocytic
vaccines

O research into genetic modification of mosquitos

to disrupt development of the parasite in the
vector is advancing along three main avenues



Chapter 4: Malaria

tropics. An estimated 300-500 million cases of malaria each year result in

about one million deaths, mainly children under five in Africa. Malaria has
been estimated to represent 2.3% of the overall global disease burden and 9% in
Africa,’ ranking third among major infectious disease threats, after pneumococcal
acute respiratory infections (3.5%) and tuberculosis (2.8%). Pregnant women and
children under five continue to constitute one of the most important risk groups. The
disease is often linked to the movement of refugees and populations seeking work,
and to environmental change, including forestry, mining and water development
projects. In Africa alone, the estimated annual direct and indirect costs of malaria
were US$ 800 million in 1987, and were expected to exceed US$ 1800 million by 1995.
In 1990, malaria was responsible for the loss of 31.7 million Disability Adjusted Life
Years (DALYs).!

Malaria is caused by protozoan parasites of the genus Plasmodium; of which four
species infect man. The most serious infections are caused by P falciparum, which,
amongst other things, causes cerebral malaria, anaemia and kidney failure. The other
species which infect man are P, vivax, P. malariae,and P. ovale. The parasites are
transmitted by mosquitos of the genus Anopheles. During its life cycle, the malaria
parasite passes through a number of distinct stages in its human and mosquito
hosts (see Fig.2).

The current WHO Global Malaria Control Strategy aims to reduce malaria mortal-
ity by the year 2000 by at least 20% compared to 1995 in at least 75% of affected
countries. This strategy recognizes that varied transmission and operational drug-
resistance patterns worldwide lead to different epidemiological patterns of malaria

P Ialaria remains one of the leading causes of morbidity and mortality in the
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illness, for which certain risks are particularly important and certain approaches to
control more likely to succeed than others. Since malaria represents a moving target,
control programmes need to identify and monitor epidemiological patterns.

To control malaria, better ways must be found to apply existing control methods;
improved tools must be developed; and solutions identified to circumvent and combat
emerging problems, which include social/political unrest, the widespread resistance of
the malaria parasite to existing drugs,> and the potential change in distribution and
incidence of malaria due to anthropogenic climate change.

Disease control and trends

Malaria control was previously based largely on mosquito eradication and vector
control. Unfortunately, experience has shown that mosquito control is often not cost-
effective in areas where the disease is most severe and where interruption of transmis-
sion cannot be sustained. In this respect, the use of insecticide-impregnated bednets,
which TDR has been supporting, represents an exception.

The current WHO Global Malaria Control Strategy emphasizes early diagnosis,
treatment with effective antimalarials, and the selective use of preventive measures,
including vector control, where they can be sustained.

The emergence of drug resistance continues to be a serious global problem. Chlo-
roquine was until recently the drug of choice in Africa, but resistance has now spread
to all major malaria endemic regions. In South-East Asia, in areas of unmanaged
economic opportunism, especially on the borders of Thailand with Myanmar, Laos

Fig. 1. Malaria distribution and problem areas
Afghanistan 2-3 million cases may occur annually
as a result of the interruption of control and displacement
of populations due to war.
a9 ? \wavg NS =
(jz §:A %
o Q " .
African dry savanna e o, Middle South Asia
and desert fringe o Over 2.5 million recorded s
L Azerbaijan, Iraq, | ? o
Epidemics related to P cases per year. Increasing
exceptional rains and Ta!lklst.an, Turkey numbers of epidemics in
ion movements. |, ( Epldemlc resurgence of tribal, forest and hill
Central America r?alana due to civil _ areas, with periodic epidemics
Agricultural d —— | e, population in the dry lands of North West é;)
irrigation schemes and é\fncar:jcmes ) _dlsplasfe.n;ent,_amli | India and Sri Lanka.
colonization, combined evere drug resistance, intensified agricultural . - -
with insecticide resistance, increasing deaths in activities. %‘E Cambofila, Lao People s.Democratl(
e 3 young adults. A S . R.epllbh(, Myanmar,Thailand and
B i malari Inadequate sanitation, = ° Viet Nam
increase in malaria. overburdened services ! 4 Over 500 000 cases recorded yearly.
‘ ( Rapidly increasing risk infrontier areas
6"%/5 f?[} = 2 of economic activitywith often illicit
= mining and civilunrest. Most severe
z " | drug resistance in the world.
Amazonian rain forest African savanna and forest () / o ;
Over 500 000 cases per Over 50% of the population is "
year in Brazil (>50% of infected. Malaria is main cause Ethiopia \ L0
malaria in the Americas), of death in young children, Repeated epidemics in ¥ ) Papua New Guinea,
and an estimated 6000 to killing 1in 20 before age 5. 0 highlands due to degraded (« S d Philippines, Solomon
10 000 deaths due to new Increasing chloroquine resistance. environment, drought and o Islands and Vanuatu
settlement and mining in famine, and large-scale Nearly 300 000 cases
forest areas. Burundi, Rwanda and neigh- resettlement schemes. recorded yearly, related
bouring countries and areas o to colonization of new
Mass refugee problem and East African highlands areas.
worsening of the malaria and Madagascar
situation. Cyclical epidemics related
to meteorological changes,
ibi: i and Zi g d by changes in
1996 epidemics related to exceptional rains and agriculture, deforestation D
population movement. and population movement. %
Main areas where malaria transmission occurs
Source: WHO/CTD (circled areas represent islands where detail cannot be shown)

42



Chapter 4: Malaria

Table 1. Estimated cost-effectiveness of malaria control interventions in Africa®

b

Intervention Total cost (US$) et D HES Cost/DALY (US$)

gained
Current treatment practice ¢ 210 000-297 000 20 882 10.1-14.2
Impregnated bednets* 142900 10 400-20 800 7-14
Hypothetical vaccine®
(30% reduction all-cause childhood mortality)
(a) EPI delivery; duration of immunity 7800-229 000 21123 0.4-11
1-5 years
(b) No EPI delivery; duration of immunity 497 000 21123 24
1year

* Calculations based on a cohort of 10 000 live births, followed over expected lifetime

® As calculated here, DALYs are identical to the number of discounted years of life gained
¢G. Azene and D. Evans (1997; in preparation)

dSee Reference 4 for more detailed information

¢ See Reference 1 for more detailed information

and Cambodia, malaria cases no longer respond to sulfadoxine/pyrimethamine or
mefloquine, and a decreased sensitivity to quinine has been reported. New drugs are
being developed, but resistance to some of these is also being reported at an alarming
rate. Improvements in malaria control face immense challenges in many regions of the
world where there is a lack of basic health care infrastructure.

TDR objectives in malaria research include the development and evaluation of
novel, cost-effective control tools, such as new and affordable drugs, improved diag-
nostic methods, and an effective vaccine, which would help curb the emergence of
drug resistance. There is still an urgent need to improve early diagnosis, treatment and
case management in order to reduce the avoidable mortality from Plasmodium fal-
ciparum malaria. Interestingly, a cost-effectiveness analysis of the current pattern of
treatment against malaria infection in sub-Saharan Africa compares favourably with
estimates for reduction in overall childhood mortality by the use of newer interven-
tion tools such as impregnated bednets or a hypothetical vaccine applied through the
Expanded Programme on Immunization (Table I). It should be noted that any inter-
vention costing between US$ 1-20 per life saved represents a very good investment of
scarce resources.
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Applied Field Research

Health sector reforms and malaria

The impact of user charges on
demand

TDR studies on the impact of user fees have con-
firmed that an increase of fees (or their introduction)
leads to a fall in the overall demand for care for all
diseases, including malaria. However, there is some
evidence that malaria symptoms may be regarded as
being sufficiently serious to warrant some protection.
For example, in 11 health centres in Uganda overall
attendances had fallen by 21% approximately two years
after the introduction of fees compared with the same
period beforehand, while attendances diagnosed as
malaria had fallen by only 13%. This pattern was not
identical in all health centres, and in one centre malaria
attendances actually rose in the face of an overall decline
in demand.

The possibility that attendance for malaria treatment
is less affected by the introduction of fees than attend-
ance for other diseases needs further study, but any falls
in attendance are undesirable for children with symp-
toms of severe malaria.

There is also growing evidence that people may
delay longer before seeking care. In rural Ghana a study
found that mothers used self medication as the first line
of treatment for just under 60% of infants suffering
from malaria-like symptoms and 66% of children. This
figure rose to 69% for adult males. Qualitative research
suggested that people felt, after the introduction of user
charges at health facilities, that they now waited longer
before seeking care; and this perception was shared by
health care providers who felt they were now seeing
more serious cases. This has yet to be verified more
widely but would not be desirable in the case of children
with fever or convulsions.

Supplier behaviour

A study in Ghana suggested that supplier behaviour
may be partly determined by the type of financing
mechanism, and that some behaviours associated with
the introduction of revolving drug funds may be
detrimental to the control of malaria. The study com-
pared the way patients were treated for malaria in four
facilities which operated revolving drug funds with
those in four facilities which still offered free outpatient
care. It found that over 76% of those who had to pay for
drugs obtained injectable chloroquine compared to only
30% of patients who received free care. Many explana-

tions are possible, but this difference could be due to
both supply and demand factors associated with the
introduction of fees. On the supply side, the mark-ups
on chloroquine injections are relatively high compared
to chloroquine tablets, so that injections provide higher
surpluses for revolving funds. On the demand side,
injections are culturally preferred in many parts of
Africa, and patients might demand them more strongly
when they have to pay for treatment. This result has led
the Task Force on Health Care Financing and Tropical
Diseases to focus more on the impact of financing
changes on provider behaviour.

Decentralization

Many health sector reforms taking place all over the
world feature decentralization to different degrees,
where sub-national levels of government are required to
plan, execute and sometimes finance health care
services and activities. In many cases, programmes such
as malaria control, which were previously funded and
managed from the central level, have been integrated
into primary health care. TDR sponsored a series of
studies by district medical teams in countries where
forms of decentralization have occurred - in Ghana,
Nigeria, Zambia and Uganda.

The first stages of the studies were aimed at describ-
ing the current patterns of treatment and control of
malaria in districts and at identifying problems. The fact
that the majority of fever cases are not treated in the
public sector, and that self medication is the preferred
option using drugs purchased from private, often
unlicensed, sellers, has been consistently highlighted in
the studies. Convulsions in children are not perceived to
be malaria but caused by supernatural forces, and
traditional healers are preferred for treatment.
Underdosing and the use of multiple drugs, many of
which are unnecessary, are common in both the public
and private sectors.

The second phase of the studies is focused on
developing and testing interventions to resolve some of
the problems and on improving malaria control. Only
interventions which are believed to be sustainable in the
long term by district health teams using available
resources are being tested. A number of the interven-
tions involve interactions with private chemical sellers
to develop ways of ensuring that patients receive
appropriate drugs in appropriate quantities. Other
interventions involve health facilities and are aimed at
encouraging patients to comply with dosing recommen-
dations and at improving the quality of malaria services
offered in the public sector. Results of the studies will be
available in late 1997.



Insecticide-treated bednets and
curtains

On the basis of results from a TDR-funded trial
conducted in the Gambia in 1990-1991 to evaluate the
impact of insecticide-treated nets on child mortality,
which showed a reduction of 63% in mortality from all
causes in children (1-5 years of age) sleeping under the
treated nets compared with a control group, the
Gambian government initiated a country-wide pro-
gramme of net-impregnation in villages with a primary
health care clinic. More recently, large-scale studies
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The results of these trials suggest that approximately
500 000 African children might be saved each year from
malaria-related mortality if the nets, treated with a
biodegradable pyrethroid insecticide, were widely and
properly used. The findings have emphasized the
underestimated contribution of malaria to child
mortality in Africa and the potentially large benefits of
malaria-preventive interventions. An international
meeting held in the WHO Regional Office for Africa in
Brazzaville, Congo, in March 1996, reviewed the results
of the trials and called for a ‘phased and continuously
monitored introduction of treated nets’ in Africa.

Nig! :
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After success in Africa, could impregnated bednets become the main means of malaria control in Asia?

including an evaluation of the Gambian national bednet
impregnation programme* and intervention studies
carried out in Kenya,” Ghana® and Burkina Faso have
confirmed this important impact on all-cause child
mortality in differing epidemiological situations, with
observed reductions of between 16% and 33% in
children under five years of age. In the Kenya study,
hospital admissions for severe and complicated malaria
were also reduced by 44% in the group receiving treated
nets compared with the controls.

Now that there is a substantial body of evidence for
the efficacy of treated nets in Africa, TDR’s focus will be
on operational research related to the cost-effectiveness
and social and economic factors affecting the feasibility
of routine utilization and re-treatment of nets, and on
issues involved in the sustainability of this intervention,
all of which are addressed in an International Develop-
ment Research Centre/ WHO publication.” Priorities for
research include the selection and evaluation of strate-
gies for product development to enhance the technology
of treating and re-treating the nets, and a search for
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alternative methods of implementation and promotion
that will maximize the impact and sustainability of nets
in malaria control. Evaluation of the long-term impact
of nets on age-specific mortality will be carried out
through extended follow-up of mortality patterns in the
Kenya and Burkina Faso trial sites.

Studies comparing the efficacy of treated nets with
indoor residual spraying of insecticide will soon be
completed in trial sites in China, India and Myanmar to
determine, based on an analysis of cost-effectiveness,
whether or not treated bednets could replace residual
spraying as the primary means of malaria control in
certain epidemiological settings in Asia.

Sustainability of impregnated
mosquito nets

Now that impregnated mosquito nets have been
shown to significantly reduce child mortality in a variety
of settings and to be a potentially very cost-effective way
of improving health, questions arise of how best to
finance and deliver them, and encourage their appropri-
ate use. Two studies on health financing have focused on
delivery methods and sustainability.

The first study sought to define a way of assessing
the extent of net use in a country before delivery
strategies are developed. The indications were that
school questionnaires may be the most accurate way of
mapping out current patterns of use. In addition,
surveys at bus terminals may provide useful initial
mapping of distribution in countries where people travel
extensively. School-based surveys may also be a means
of monitoring changes in use after an intervention.

The second study focused on the coverage achieved
by a mail order delivery programme. A scheme already
existed in Namibia and TDR funded a trial in Zimbabwe.
People place orders for nets by mail or telephone,
nominating the closest post office to their residence for
delivery. Payment is obtained on delivery to the postal
outlet. Coverage was low among poor people in rural
communities but a considerable number of nets were
sold in urban areas and to teachers. Health centre staff
were not receptive to this form of marketing and did not
seem to use nets widely. This suggests that, not surpris-
ingly, mail order involving full cost recovery is unlikely
to have a significant impact on malaria incidence among
the poor. However, it may be a useful adjunct to other
types of delivery mechanism in that mail orders to the
more affluent sections of society could generate profits
which could be used to subsidize delivery to poorer
communities. The other interesting implication is that
‘demonstration’ effects may be better targeted at school
teachers than at health centre staff.

The UNICEF/WHO initiative for
integrated management of
childhood illness

Twelve million children die each year before they
reach their fifth birthday, many during the first year of
life. Seven in ten of these child deaths are due to malaria,
diarrhoea, pneumonia, measles or malnutrition - and
often to a combination of these conditions. Due to the
considerable overlap in signs and symptoms of several
of these diseases, for example in the case of malaria and
pneumonia, a single diagnosis for a childhood illness is
often not appropriate. A focus on an apparent single
problem may lead to an associated, and potentially life-
threatening, condition being overlooked.

As part of a UNICEF/WHO initiative for Integrated
Management of Childhood Illness, under the direction of
WHO’s division of Child Health and Development
(CHD), TDR formed a task force focusing on the malaria
component of management of childhood illness.
Following contributions to development of the ‘fever’
component of the integrated approach, and in conjunc-
tion with the malaria unit of the WHO division of
Control of Tropical Diseases - CTD/MAL - field
research has focused on clinical diagnosis of malaria in
areas where most fevers are not due to malaria and
where microscopy is not available for parasite confirma-
tion. The ability to exclude malaria when a fever is due
to other causes results in economies of drug use and
more appropriate treatment for the true cause of disease.
In addition, appropriate treatment for malaria in these
areas should be associated with reduction of severe and
complicated disease episodes, and in many cases,
mortality.

Iron deficiency, the main cause of nutritional
anaemia worldwide, is especially common in developing
countries. In areas where malaria is endemic, the
incidence and prevalence of anaemia increase, and
severe life-threatening anaemia, often accompanied by
malaria parasitaemia, is one of the most common causes
of hospital admission and death among infants and
children. Effective, appropriate public health interven-
tions addressing anaemia should be incorporated into
the integrated approach to management of childhood
illness. TDR is funding studies to define and evaluate
potential interventions, including iron supplementation
and malaria chemoprophylaxis, in infants in the most
highly endemic areas of Africa.

TDR has also supported research to adapt this
integrated approach for use in parts of South-East Asia
where the pattern of etiological agents associated with
‘fever’ is different from that observed in Africa, princi-
pally in the inclusion of dengue, dengue haemorrhagic
fever and typhoid. Development and validation of
treatment modalities for management of severe and



complicated malaria in inpatient facilities and at the
periphery are also being supported by TDR in Malawi.

In addition to efforts which are directed towards
better clinical management of malaria in the health
facility, TDR has made concerted efforts to improve the
home management of sick children since this form of
care — both preventive and curative - continues to
dominate, and can save lives. The short-term objective
being implemented jointly with WHO/CHD is to
conduct community-based intervention trials which are
carefully designed to improve case management of sick
children. The medium- to long-term objective is to
evaluate the role and benefit of improved home manage-
ment in preventing severe forms of, and death from, P
falciparum malaria.

Three research strategies are being pursued simulta-
neously:

i. community trials to improve early maternal recogni-
tion of danger signs and symptoms - e.g. change in
mental status — and rapid action in case manage-
ment;

il. community trials to upgrade the potential for early,
effective treatment of children at risk at traditional
places of consultation;

iii. technical improvements in antimalarial products:
paediatric formulations, compliance-friendly
packaging and marketing.

Research already funded by TDR includes:

« Interventions to improve recognition of early signs
of complicated malaria.

« Improving compliance with multidose drug regi-
mens at the periphery.

+ Optimizing private sector diagnosis and quality of
care for mild malaria.

+ Communications interventions to improve advice to
patients and caretakers.

Improving the use of
antimalarials in South-East Asia

Because of regional concerns regarding the rapid
and accelerating spread of multidrug resistance to
antimalarials and a desire to prolong the effective life of
ginghaosu compounds (derived from artemisinin - a
potent antimalarial extracted from the plant Artemisia
annua), TDR has funded research to examine the
viability of improving the quality of drugs and compli-
ance with multidose antimalarials within mainland
South-East Asia.?
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The results have been encouraging and have demon-
strated:

+ that blister packaging improves compliance with the
full antimalarial regimen — particularly in complex
or combined courses;

+ the value of appropriate information and good
communication for encouraging purchase and
ingestion of a full antimalarial regimen;

+ the importance of quality control in countries which
produce and market antimalarials over-the-counter;

+ amethod for accurately measuring compliance with
short-course therapy, through the use of a pharma-
cological marker.

In China, for example, blister packaging of drugs for
malaria produced 97% compliance compared with 83%
in the control group to whom drugs were handed out in
simple envelopes (which are often lost or disintegrate in
the rainy season associated with malaria). Compliance
was improved specifically in relation to an 8-day course
of primaquine. In Cambodia, where a variety of danger-
ous and injectable drugs are commonly used at a cost to
the patient which exceeds the full treatment cost of
quinine/tetracycline (Q/T), community-based commu-
nication methods have shown improved advice given by
pharmacies and shops on compliance with the full
regimen. Although there was no significant increase in
the proportion of patients purchasing Q/T, there was a
highly significant rise in the number of patients pur-
chasing and ingesting the full dose, and not purchasing
unnecessary or dangerous drugs.

In Myanmar, a community-based trial to test the
viability of a subsidized system for providing
mefloquine with artesunate for the treatment of uncom-
plicated malaria at the periphery showed that a voucher
subsidizing mefloquine was ineffective in increasing
uptake of the drug for treatment of uncomplicated
malaria. This was largely because the voucher was
redeemable only at one location, and hence only 5% of
all patients took up the option. In a follow-up commu-
nity trial, the viability of an unsubsidized but combined
package of a 5-day course of artesunate with mefloquine
(included on the second day) was explored. A control
group of patients received an identical package which
contained a placebo in place of mefloquine. Cure rates at
7 and 28 days, and compliance to day 3 and day 5,
measured through detection of a pharmacological
marker, were measured. In total, 360 patients were
followed to day 28. Cure rates were significantly higher
in the intervention (mefloquine and artesunate) group
(p = 0.01). Ninety-nine per cent of patients purchased
the combination package, thus supporting the market-
ing of drug combinations to achieve higher cure rates
and increase the longevity of multidose therapies.
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Malaria and the environment

With vector-borne diseases, a change in risk of a
disease can be the unintended result of economic
activities or agricultural policies that change land use,
such as the creation of dams, irrigation schemes,
commercial tree cropping and deforestation. The impact
on illness and death may be very serious if non-immune
people are involved in new or intensified transmission.

Land-use change is invariably financed following
appraisal of the economic benefit and cost of the
development activity. Health outcomes are often not
taken into account in this appraisal for two reasons: the

Results/products available from projects funded in

the first year of operations include:

+ Documentation of 17-fold increases in malaria
resulting from development projects which have
compelling and high agricultural or water benefits in
semi-arid areas of Africa.

Documentation of the potential for increased
malaria transmission and disease incidence in
South-East Asian commercial tree crop plantations
(rubber, teak, fruit orchards) and of the re-emer-
gence of drug-resistant malaria in these newly
created habitats (Box 1).

lack of convincing quantitative information on how
much the risk of disease is uniquely attributable to the
land-use change; and the difficulties of valuing health
benefits and costs in financial terms. To resolve this
problem, the Task Force for Tropical Diseases and the
Environment has made strides in attempting to quantify
the health benefits and costs of tropical diseases, and in

The World Bank environmental sourcebook update on
health’® - a procedural guide for multilateral funding
institutions in their appraisal of development
activities which modify the environment. This was a
co-development project.

Guidelines for the preparation and implementation

valuing the health outcomes in economic terms. Armed of future loans at the interface of environmental and
with epidemiological data on project impact as well as land-use change and health. These are being pre-
estimates of the health costs and benefits, the Task Force pared on the basis of case studies, from the loan

has influenced the manner in which project appraisal portfolio of multilateral funding institutions, which
takes place in major multilateral lending institutions, illustrate the impact of projects on tropical diseases.
and thereby has helped the move towards the inclusion The guidelines provide detailed advice for project
of minimization of health risk in the design of develop- staff on where improvements can be made in

ment projects. development project design and/or implementation.

Box 1. Malaria risk in commercial tree plantations in South-East Asia

In South-East Asia, from Bangladesh to Viet Nam, the * The hiring of workers on a daily basis in smallholder
mosquito which is most important in transmitting malaria, rubber plantations in Thailand, which means that the
Anopheles dirus, is extremely sensitive to light and thrives in costs of malaria have to be found from outside, in con-
closed-canopy forests — a habitat now reduced by extensive trast to the situation in Viet Nam, where plantations are
deforestation, with a resultant reduction in the incidence of state-owned and the costs of malaria covered by the
malaria. However, TDR research indicates that A. dirus has employer.
adapted well to new commercial tree plantations - orchards,
rubber or teak plantations. Man-biting rates by A. dirus are
higher in these new plantations than in its natural forest
habitat, and there is a corresponding effect upon disease This information provides several lessons:
incidence.

* Harvesting in orchards at a time which coincides with the
peak transmission season for malaria.

If a project is likely to increase transmission, then the

Plantation practices which affect malaria incidence characteristics of any population movement provoked by
include: the project are crucial.

» The use of coconut shells for the collection of latex in If a high rate of return on financial investment in com-
rubber plantations. When discarded on the ground, the mercial tree crops occurs, despite adverse health conse-
coconut shells provide good breeding sites for A. dirus. quences, then measures should be incorporated into the

design and implementation of the project to minimize

* Rubber tapping in the early morning, the time that latex the negative impacts on health.

must be collected if it is to be of best quality. The hours

before dawn coincide with the peak biting time of the Solutions - changes in plantation practices, supple-
vector. mented by malaria control measures - are required from

the agricultural sector in order to minimize the increased
malaria incidence that occurs in commercial plantations.
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Gender studies on malaria

Background research for the Healthy Women
Counselling Guide (HWCG) was conducted in three
African countries (Kenya, Nigeria and Sierra Leone) in
1994. During the studies, women’s health in the context
of the community was assessed, and women’s health
needs from their own perspective, as well as from that of
men, health providers (informal and formal), local
leaders and community groups, were examined. The
results of this research have provided the basis for
further work towards the development of the Guide.

The studies have highlighted how cultural expecta-
tions often demand stoic acceptance of endemic
diseases such as malaria, and the low status of women in
their communities — a woman may need her husband’s
permission before she seeks medical care. In most cases,
women choose first to use home remedies and tradi-
tional medicines for their illnesses. If these fail and
symptoms persist, they will seek low-cost treatment in
the form of over-the-counter drugs. Women consider
this type of treatment to be the most effective for
malaria.

Communication strategies, including radio pro-
grammes and illustrated material on various aspects of
health, were developed in the first half of 1996 in the
three countries where background research for t