New weapons
A range of new tools- diagnostics, drugs,
vaccines, vector control measures and
educational methods- are ready for trials
in the fight against tropical diseases
Richard H. Morrow

T

he tropical diseases that are and to evaluate what the effects of
the province of the Special their application will be on the health
Programme for Research of the people.
The old-style, academic, fact-finding
and Training in Tropical
Diseases (TOR)* include a approach may have been necessary for
variety of common important disease understanding tropical disease epiproblems of the developing world. The demiology in the past (and to a large
term "tropical" conjures up thoughts extent it still is for AIDS). But in view of
of steamy jungles with exotic birds and the many new tools with potential for
beasts; here it is used as a convenience control of tropical diseases now at
rather than as an accurate descriptor hand, this passive, spectator role must
of a climatically determined set of be replaced by more active involvediseases. Although some of these have ment on the part of the epidemiologist.
vectors that limit transmission to tropiMost drugs for use in endemic
cal climes, what is common to these disease control programmes are aimed
diseases is that they afflict poor people at killing the disease-causing organism
living mainly in the rural areas of the in the host once it is established. The
poor countries, that they extract a high main strategy for disease control that
toll of disability and death, and that uses such agents is that of case-finding
attempts at their control have generally and treatment designed to reduce
failed. Indeed, schistosomiasis conti- morbidity and mortality. The success of
nues to spread wherever dams or such an approach depends critically
irrjgation schemes in tropical areas are upon finding all or most of the cases constructed; malaria for many reasons and for diseases such as tuberculosis
is in resurgence; leishmaniasis (kala and leprosy it depends also on caseazar) has been re-established in large holding, that is, being able to examine
areas of the globe; and African sleeping sickness is increasing, with new
epidemics in both east and west Africa.
In contrast to the discouraging results achieved through traditional
disease control efforts, great hopes
have been generated by new approaches, under development in the
past decade, to prevent or reduce the
effects of these tropical diseases. A
variety of tools - new diagnostics, new
drugs, new vaccines, new vector control measures and innovative educational interventions - largely brought
forth from the new laboratory-based
biotechnology - are ready to be tried
in clinical and field settings. The challenge to epidemiology is to shift from
relatively passive, descriptive studies
concerning the distribution and the
natural history of a disease to a more
demanding, activist involvement with
the community and disease control
services. This shift is needed to assess
the potential usefulness of these new
tools, to determine how best they may
be applied to the populations in need,
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and continue treatment of the patient
at regular intervals over a long period
of time. Case-finding and treatment
may also reduce transmission if detection methods can achieve a sufficiently
complete coverage of all existing cases,
if the treatment is sufficiently effective,
and if those cases that can be detected
by the case-finding method constitute
the main sources of infection.
Other agents may also be used to
prevent infection or disease. Generally
this does not require individual diagnosis, but it does need a community or
group diagnosis to indicate those that
should receive the substances. These
agents are usually taken on an individual basis, though sometimes drugs to
be applied on a mass basis can be
distributed to a community via such
vehicles as water supplies (fluoride),
medicated salt (iodine or chloroquine),
or fortified bread (vitamins).
Vaccines can protect individuals at
risk of acquiring infection by inducing a
variety of immune mechanisms. These
immunological reactions may also
reduce parasitic proliferation within the
host after invasion, and/ or reduce
transmission to other people.
Many of the most effective methods
for controlling endemic, tropical
diseases involve alterations to the environment. Nearly all such alterations
are directed at reducing transmission.
Classic vector control measures in-

Tracking down disease in a Pakistan
dinic_ New research tools today call for
epidemiologists to be more actively
involved than they were in the past.
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elude draining swamps, eliminating
temporary pools of water to curb
Aedes aegypti mosquitos, clearing
bush for tsetse control, and control of
water levels in irrigation schemes and
urban water drainage systems. Means
of reducing human fecal and urine
contamination have included building
latrines and sewage systems, ensuring
clean water supplies, and protecting
food storage. Nearly all require substantial efforts in education and certain
changes in lifestyle, and the ecological
consequences of changing the
environment need to be carefully considered.

Changing behaviour
Some disease control interventions
are based solely upon changing
human behaviour through educational
or promotional techniques - for
instance, campaigns against smoking
or for breast-feeding. Virtually all kinds
of health intervention involve educational components as part of the
disease control package, but the extent
of educational effort required ranges
from providing simple information
(when and where a clinic will be held)
to efforts at increasing understanding
(the importance of immunization), and
even to attempts to change lifestyles
(diet, sex).
The process of trying out new tools
generally requires a series of studies
that starts with test-tubes and then
animals in the laboratory, moves to
human volunteers in a clinical setting
and, finally, to populations in endemic
areas. Although some important new
control strategies have developed
directly from field studies, such as the
vaccine strategy for smallpox eradication and the use of tsetse traps to
control trypanosomiasis transmission,
the flow of testing for most new
intervention tools will be from the
laboratory to the clinic to the field.
After a product has gone through the
various phases of laboratory and
animal testing in biochemical and
toxicological studies, and has been
through phase 1 and 2 studies in
humans to demonstrate safety and at
least some evidence of efficacy, a
randomised clinical trial (RCT)
normally is carried out to provide
detailed, objective assessment of its
safety, acceptability and efficacy. It is
after this that the multidisciplinary,
epidemiological field trials may begin:
the RCT serves as the starting point for
field trials.
Field trials are those in which the
participants are home-based and carry
out normal activities instead of being
patients in a clinical setting. They are
appropriate only for relatively common
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diseases, but even so the size of the
study population will often be much
larger than for the usual clinical trials.
For trials carried out in a clinical
setting, the study population is relatively captive, good cooperation can
usually be counted upon and followup for outcome assessment is relatively
assured. For field trials, it is necessary
to persuade healthy individuals pursuing their normal activities, not only to
accept the intervention procedure, but
also to participate in outcome assessment; (this often requires repeated
periodic examinations, some of which
may be uncomfortable and all of which
are time-consuming, interfering with
normal activities). Not only is it necessary to obtain ethical clearance from
appropriate national and local authoriEnsuring clean water supplies - a relatively simple way of altering the
environment for the better.
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ties and informed consent from participating individuals, it is also necessary
to confer with and obtain the blessing
of the political and community leaders
before starting the study.
Many of the tools considered here
are going to require relatively complex
multicentre, collaborative studies involving people from many disciplines.
Few investigators and few institutions
exist in disease-endemic countries that
are adequately prepared for such studies. The lack of interdisciplinary
capacity to conduct these studies is a
major block to the flow of these
promising new methods from the
laboratory bench to actual use for
disease control in the community. To
build this capacity will require concerted and cooperative efforts on the
part of ministries of health and of
community development, their endemic disease control/primary health
care/social services, academic investigators from many disciplines, and
people in their communities. To assist

in this process TOR has taken several
new initiatives for training researchers
and building research capabilities in
endemic countries. Partnership linkages amongst neighbouring investigators and their institutions in diseaseendemic countries, as well as such
linkages with selected institutions in
technically advanced countries are
being fostered through the recently
established TDR-Rockefeller programme. The new FIELDLINCS programme is being developed to provide
support through networking arrangements for exchanges, workshops, training and recognition of field researchers
in the endemic countries. Further
information about these new programmes can be obtained by writing to
TOR FIELDLINCS, WHO, 1211 Geneva 27, Switzerland.
•
' The UNDP;World Bank/WHO Special Programme
particularly concerns itself with malaria, schistosomiasis, filariasis (both lymphatic filariasis and onchocerciasis), trypanosomiasis (both Afrtcan and American) ,
leishmaniasis, and leprosy.
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