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Tuberculosis control and research strategies
for the 1990s: Memorandum from a
WHO meeting*

Tuberculosis is the largest cause of death from a single infectious agent in the world, killing nearly 3
million people every year. This death toll represents 25% of avoidable adult deaths in developing coun-
tries. It imposes a heavy burden on the 8 million new individuals who contract the disease each year,
and on their households; morbidity and mortality are concentrated in young adults. The association of
tuberculosis and HIV infection will significantly exacerbate the situation in developed and developing
countries, making the need for action all the more pressing. Effective control measures are available.
Broad action is therefore warranted and should be aimed at introducing the effective strategies on as
wide a scale as possible to reach the targets of 70% case detection and 85% cure of smear-positive
patients, by the year 2000. Research is needed to implement these strategies throughout the world and
to ensure that effective tools will remain available for controlling tuberculosis despite emerging problems
such as resistance to the major drugs currently available. To make a real impact on the tuberculosis
problem, a focused global programme must be created, under the leadership of WHO, to bring tuber-
culosis to the world's attention, to mobilize support on a major scale, and to provide direct guidance
and support to national programmes.

* This Memorandum is based on the report (document
WHO/TB/91.157.Rev.1) of a WHO meeting held in Geneva on
26-27 October 1990. The participants in the meeting were: M.
Aoki, Tokyo, Japan; B. R. Bloom, New York, USA; M. J. Bor-
gonlo, Santiago, Chile; F. Boulahbal, Algiers, Algeria; D. J. Brad-
ley, J. M. Grange and P. Smith, London, England; G. Dah1strom,
Uppsala, Sweden; J. Kostrzewski, Warsaw, Poland; C. J. L.
Murray, Cambridge, MA, USA; R. O'Brien and D.E. Snider,
Atlanta, GA, USA; T. Ramasoota, Bangkok, Thailand; A. Salo-
mao, Maputo, Mozambique; J. Sbarbaro, Denver, CO, USA; K.
Styblo, The Hague, Netherlands; E. Tala, Preitila, Finland; S. P.
Tripathy, New Delhi, India; D. C. Weil, Boston, MA, USA; and T.
Yoshida, Tokyo, Japan. Observers: F.H. Abed, Dhaka, Bangla-
desh; M.A. Bleiker, The Hague, Netherlands; R. Bumgarner,
Washington, DC, USA; J. Cook, New York, USA; D. Drevet, J.
Grosset, G. Le Gonidec and A. Rouillon, Paris, France; K. Kiso,
Tokyo, Japan; E. Missoni, Rome, Italy; T.G. Ortiz, Atlanta, GA,
USA; J.P. Schenkelaars, Brussels, Belgium; K. Smith, Ottawa,
Canada; and A. van Wijnen, Wurzburg, Germany. WHO Secreta-
riat H.G. ten Dam, A. Kochi, J.P. Narain, S. Spinaci and P.
Sudre, Tuberculosis Unit; A. Galazka, Expanded Programme on
Immunization; T. Godal, Special Programme for Research and
Training in Tropical Diseases; R.C. Hogan, Diarrhoeal and Acute
Respiratory Disease Control; H.M. Kahssay, District Health Sys-
tems; S.K. Noordeen, Leprosy Control; and G. Torrigiani, Divi-
sion of Communicable Diseases, World Health Organization,
Geneva, Switzerland. A. Deria, WHO Regional Office for the
Eastern Mediterranean, Alexandria, Egypt; P. Eriki, WHO Re-
gional Office for Africa, Brazzaville, Congo; and S. Jatanasen,
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The tuberculosis problem
Tuberculosis is one of the most widespread infec-
tions known to man; 1700 million or a third of the
world's population harbour the pathogen, Myco-
bacterium tuberculosis, and every year 8 million
individuals develop new clinical disease. The spec-
trum of clinical manifestations of tuberculosis is
wide, including pulmonary tuberculosis, the most
infectious form of the disease; tuberculous meningi-
tis, the major form causing mortality in children; and
tuberculosis of a variety of other organs. Out of the 8
million new cases, 3.6 million have infectious pul-
monary tuberculosis, i.e., pulmonary tuberculosis in
which the bacilli are detectable by sputum-smear
microscopy. An equal number have pulmonary
tuberculosis in which the numbers of bacilli are not
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A French translation of this article will appear in a later issue of
the Bulletin. Requests for reprints should be sent to Tuberculo-
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readily detectable by sputum examination, and 0.8
million have various forms of extrapulmonary tuber-
culosis. Tuberculosis inflicts great suffering on the
individuals who have the disease and on their house-
holds.

Untreated tuberculosis has an extremely high
case fatality ratio: over 50%. Chemotherapy reduces
the case fatality drastically but, because of the inad-
equacy of treatment programmes in many countries,
an estimated 2.9 million people die each year, which
is more than from malaria or measles. The magni-
tude of the problem has been largely ignored by the
world community, but tuberculosis in fact remains
the largest cause of death from a single infectious
agent in the world. While people of all ages suffer,
the heaviest toll is among young adults. Tuberculosis
must be among the most important of the diseases
that impede social and economic development. It is
estimated that one quarter of avoidable adult (age
15-59 years) deaths in the developing world are due
to tuberculosis.

The burden of tuberculosis is not uniformly dis-
tributed throughout the world. Tuberculosis morbid-
ity and mortality rates are greatest in sub-Saharan
Africa, where the incidence of the disease is greater
than 260 per 1O0 000. Because of high incidence and
a large population, each year more than 60% of new
cases and deaths occur in Asia. Secular trends in
tuberculosis are also variable. Rates of decline in the
incidence of tuberculosisa are highest in industrial-
ized countries and lowest in sub-Saharan Africa and
south Asia. Before the Second World War, when
tuberculosis was the first or second major cause of
death in Europe and other industrialized nations, the
decline in the risk of infection was 5-6% per year; it
accelerated to 10-14% per year with the introduction
of effective chemotherapy after 1952. Some develop-
ing regions, such as Latin America, the Caribbean
and North Africa, have experienced rates of decline
of 5-10% per year because of a combination of
moderately effective national treatment programmes
and socioeconomic development. Where the problem
is worst, in sub-Saharan Africa and south Asia, the
risk of infection has declined at a maximum of 3%
per year. Since the incidence declines always less
than the risk of infection, such rates of decline that
barely match the rate of population growth often
result in increased absolute numbers of cases.

Two new problems threaten to aggravate the

a Rates of decline are actually calculated in terms of changes in
the annual risk of infection (which is the probability that an indi-
vidual of a particular age group will be infected in a given year).
For epidemiological purposes, the annual risk of infection is the
best measure of tuberculosis transmission and is used for moni-
toring changes in the epidemiological situation.

tuberculosis problem: the epidemic of human immu-
nodeficiency virus (HIV) infection and drug resist-
ance. HIV infection is the highest risk factor so far
identified for latent tuberculous infection to progress
to active disease. HIV infection also increases the
risk that new tuberculosis infection will progress to
disease. This problem has significantly exacerbated
the epidemiological situation of tuberculosis in both
developed and developing countries. In Africa, near-
ly half of the HIV-seropositive individuals are also
infected with tuberculosis. Of these, it is estimated,
5-8% will develop clinical tuberculosis each year.
Tuberculosis programmes in central and east African
countries have already reported substantial increases
in the numbers of patients presenting for tubercu-
losis treatment in the last 5 years. Currently, many
hospitals are overburdened, with more than half the
patients suffering from both AIDS (acquired immuno-
deficiency disease) and tuberculosis. Increasing
numbers of HIV-positive patients with infectious
tuberculosis will increase the transmission of tubercu-
losis in the community, so that the prevalence of
tuberculosis infection will further increase in countries
with high tuberculosis and HIV infection prevalences.

Resistance to the major drugs used for the treat-
ment of tuberculosis, especially isoniazid and rifam-
picin, is a growing problem. As ineffective treatment
programmes foster the emergence of drug-resistant
strains, resistance is already a major problem in
several parts of the world. Reports of focal epidem-
ics of drug-resistant tuberculosis from industrialized
countries are indicative of what may become a more
generalized problem.

Tuberculosis control
The tools are available now
Means to combat tuberculosis effectively exist. Since
the early 1920s, BCG vaccine has been available.
While the effectiveness of BCG in preventing tuber-
culosis in adults is limited, there is strong evidence
that it is effective in preventing the often lethal
forms of tuberculosis, i.e., meningitis and miliary
disease, in children. BCG coverage of infants in
developing countries is now greater than 80%,
although the average coverage level in sub-Saharan
Africa is still less than 60%. However, this high
coverage of BCG vaccination does not contribute
significantly to reducing the transmission of infec-
tion because of its limited preventive effect on the
infectious types of tuberculosis.

Chemotherapy can cure almost any patient and
rapidly renders sputum-positive cases noninfectious,
thereby reducing disease transmission and accelerat-
ing its decline. "Standard" chemotherapy regimens,
using isoniazid, thioacetazone and streptomycin,
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require at least 12 months of treatment; many health
services in developing countries have experienced
difficulties in maintaining patient compliance over
such long periods. National programmes therefore
have often been unable to cure even half of all new
cases using these "standard" regimens.

The introduction of short-course chemotherapy
(SCC) has sparked off a revolution in some national
tuberculosis control programmes. Over the last 10
years, the Intemational Union against Tuberculosis
and Lung Disease (IUATLD) has assisted national
tuberculosis programmes in several developing coun-
tries including Malawi, Mozambique, Nicaragua, and
the United Republic of Tanzania. With short-course
chemotherapy as the primary tool, but also owing to
effective management, impressive results have been
achieved even in the most exacting of environments.
The cure rate for new patients has been around 80%
(see Table 1). These are not pilot programmes in one
or two districts, but the results of countrywide
attempts to combat tuberculosis. In the absence of
other factors such as HIV infection, and with a case-
detection rate of 70% or more, such cure rates may
be expected to bring about a decline in the risk of
infection of 6-8% per year.

Evaluation of the IUATLD-assisted national
tuberculosis control programmes has shown that
well-managed short-course chemotherapy is highly
cost-effective in a variety of often difficult condi-
tions. Treatment of infectious pulmonary tuberculo-
sis in hospital for the first two months followed by
ambulatory therapy for the next 6 months costs only
US$ 55-85 per death averted and $ 2-4 per discoun-
ted year of life saved. Purely ambulatory treatment
for infectious tuberculosis, where feasible, is even
cheaper: US$ 30-36 per death averted and $ 1-2 per
discounted year of life saved. These costs are lower
than the cost of measles immunization or of oral
rehydration therapy per discounted year of life saved.

Table 1: Results of treatment in 41 720 new smear-posi-
tive patients enrolled on short-course chemotherapy in
national tuberculosis programmes, 1983-88a

Percentage of patients

Dropped
Country Cured Positive Died out Transferred

Malawi 87 1 7 2 2
Mozambique 78 1 2 11 8
Nicaragua 78 2 3 13 5
United Republic

of Tanzania 77 2 7 10 4

Total 79 2 6 9 4

a Assisted by the International Union against Tuberculosis and
Lung Disease (IUATLD).

However, as experienced on many occasions, the
mere introduction of short-course chemotherapy does
not automatically lead to a high cure rate unless the
treatment programme is well managed. Two impor-
tant components of an effective management system
are regular provision of antituberculosis drugs to the
treatment centres and rigorous supervision with ad-
equate recording and reporting and systematic cohort
analysis of treatment outcome.

Since in tuberculosis the infectious reservoir is
constituted by the infectious patients, improved
control, even if only temporary, will have a lasting
effect on the prevalence of infection and the inci-
dence of the disease. Any increase in the cure rate
will immediately decrease transmission so that fewer
infectious cases will occur in the future. Even if a
programme is only temporarily successful at improv-
ing the cure rate substantially among the patients
detected, transmission may be reduced for many
years to come. Investments in tuberculosis treatment
therefore have a sustained long-term yield.b This is
in contrast to a situation where large numbers of
patients are detected but the cure rate is low.

Why has there been so little progress?
The sheer magnitude of the burden of tuberculosis,
on the one hand, and the existence of cost-effective
treatment strategies on the other should have made
tuberculosis control a major national and internation-
al priority. Yet in most countries there has been
disappointingly little progress and international sup-
port has been sparse.

Owing to the rapid disappearance of tuberculosis
in industrialized countries, there was a popular per-
ception that the disease had been conquered. Both
international and national interest in tuberculosis
control and research therefore waned under the pres-
sure of other advancing priorities. It was assumed
that the conquest of the disease in the developing
countries was merely a question of applying the
apparently powerful preventive and curative inter-
ventions available. However, the application of the
basic technology as well as the implementation of
the strategies devised for developing countries, under
conditions with chronic shortages of both human and
material resources, turned out to be not as simple as
had been advocated. Programme management, rather
than being a matter of issuing directives, had there-
fore to be a continuous process of solving problems.
This in turn brought about the need for operations
research and thus for additional resources and tech-
nical expertise. Nevertheless several developing

b The HIV epidemic in some areas may disturb the transmission
dynamics.
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countries-some among the most disfavoured-
have succeeded in their efforts with limited external
support. Other countries now can learn from their
experience.

In terms of the cost per death averted or the cost
per year of life saved, tuberculosis chemotherapy is
cheap, but from a national government perspective
the drugs for short-course chemotherapy are expen-
sive and a significant foreign exchange burden.
Countries need assistance in constituting a sound
database for making a cogent well-articulated case to
their own ministries of finance or planning for
increased funding for tuberculosis control. Inter-
national support is needed in making convincing
arguments to bilateral development agencies, the
World Bank and regional development banks, and
other multilateral development agencies for support-
ing tuberculosis control efforts.

Role of a programme and the need
for new tools
To facilitate a concerted global approach, there
should be a strong new programme for control,
research and capacity building. National tuberculosis
programmes should include these components in all
countries where the disease is a significant public
health problem.

Of utmost importance in creating a strong
national tuberculosis programme is the political will
of the country itself, which should lead to the mobili-
zation of its own resources. In many resource-poor
countries the development of political will must be
matched and supported by coordinated external
assistance by bilateral and multilateral agencies
and international nongovernmental organizations
(NGOs). Such efforts at the national level need tech-
nical assistance and coordinated servicing by an
international tuberculosis control programme under
the leadership of WHO.

As regards tuberculosis control activities, the
role of such a programme will be manifold. The pro-
gramme in the first place needs to address the prob-
lem of neglect by encouraging, through information
and advocacy, national governments and the donor
community to give due attention to tuberculosis. The
traditional role of WHO has often been viewed as
one of technical information support. For tuberculo-
sis, however, there is a need for the programme to
play a more active role in assisting countries and
donor agencies in the preparation, development and
initiation of enhanced tuberculosis control efforts.
One of the barriers for governments and donors to
supporting tuberculosis control is the widespread
perception that tuberculosis control is a difficult
field. A programme that provides technical expertise

and directly assists in preparing and initiating plans
could overcome the reluctance of donors and govern-
ments to embark on tuberculosis control. The role of
technical guidance should extend beyond preparation
and initiation and include a component of ongoing
monitoring and evaluation of control efforts. The
programme should of course continue the traditional
WHO role of setting standards and disseminating
new technical policies. Finally, the programme
should encourage capacity building in control
through training courses, exchanges of personnel
between and among developing and industrialized
countries and provision of up-to-date information
and knowledge.

A need for research is seen in two areas. (1)
Operational research to apply and adapt proven tech-
nologies to local conditions is a clear necessity. As
much of this operational research needs to be
conducted by national programmes, a focus on capa-
city building for operational research and control
management is essential. (2) With the threat of the
HIV epidemic and rising rates of drug resistance, the
need for continued basic research must be appreci-
ated. Some priority topics in more basic and applied
research include: testing new drugs, such as some of
the fluoroquinolones, for their ability to shorten
treatment regimens and combat strains resistant to
existing therapeutic agents; alternative delivery
methods to improve compliance, such as calendar
packs (e.g., a monthly calendar with clearly visible
blister packs containing medication that has to be
taken at each date) and depot preparations; devel-
opment of new diagnostic methods, such as the poly-
merase chain reaction (PCR), to provide a more sen-
sitive and faster technique, leading to earlier
treatment and reduction in transmission; epidemio-
logical studies on the containment of drug-resistant
strains and of the impact of preventive chemotherapy
on HIV/TB infected patients; and improved
(e.g., recombinant) vaccines against adult-type tuber-
culosis.

Both control and research efforts must have, as a
primary focus, the development of national capacity
to set up a self-sustaining national tuberculosis
control programme. Capacity building for control
and research activities will require training, learning
by doing, exchanges and visits from the scientific
community, and a range of services (including infor-
mation support and conferences) that are essential in
order to relate health workers in countries to the
broader community committed to combating tuber-
culosis.

Any programme that aims at addressing these
needs must be a broad-based coalition of all interest-
ed parties. While WHO can provide the technical
leadership and the overall coordination, other mem-
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bers of the United Nations family, such as UNDP,
UNICEF, the World Bank, and the regional develop-
ment banks, should be involved in this effort.
Furthermore, close cooperation with the IUATLD is
essential for the success of the programme. Other
nongovernmental organizations, such as the inter-
national and national leprosy associations, and foun-
dations also have much to contribute. Finally, the
participation of bilateral development agencies in the
programme is essential. These groups should partici-
pate in directing the programme through mechanisms
such as an overall advisory, overseeing and donor
body. In addition, there is a clear need for broad par-
ticipation in the programme's technical steering com-
mittees.

Financial aspects
To have a real impact on a problem of the magnitude
of tuberculosis, the programme must bring the prob-
lem to the world's attention and mobilize support on
a major scale. In a world of competition for
scarce resources, it must be made clear that a sub-
stantial commitment to tuberculosis control is a good
investment. The achievement of the global target of
tuberculosis control-70% detection of all new cases
and an 85% cure rate by the year 2000-will cost
approximately US$ 200 million per year. The requi-
red external costs will be approximately US$ 75 mil-
lion per year, and the international component of the
programme will require US$ 7-10 million per year
for organization, communication and technical sup-
port of the global effort.

It is estimated that by achieving the global tar-
get, the number of tuberculosis deaths occurring
annually may be reduced from 2.9 million to 1.7 mil-
lion; the worldwide prevalence of tuberculosis will
be reduced by 50% from the current level of more
than 20 million and also the number of new cases
will fall by 50% in approximately 8 years.

The cost per life saved would be in the range of
US$ 30-85, and the cost per annual discounted
healthy year of life saved would be US$ 1-4 per
patient. If these cost-effectiveness ratios are compar-
ed with other health interventions,c tuberculosis
treatment appears to be the most cost-effective inter-
vention available today. This supports the view that a
programme to address the problem of tuberculosis
represents one of the most advantageous health
investments available.

c Jamison, D.T. & Mosley, W.H., ed. Evolving health priorities
in developing countries. Washington DC Population, Health and
Nutrition Division, World Bank, 1991.

Conclusions and recommendations

A focused global programme on tuberculosis is
needed that would provide for the participation of all
parties that may be able to assist countries finan-
cially, technically and in practical ways to control
their tuberculosis problems. The parties would in-
clude, in addition to the countries themselves, WHO
and other international agencies; the International
Union against Tuberculosis and Lung Disease and
other nongovernmental agencies; and bilateral devel-
opment agencies. This can be achieved by involving
such parties in the overall advisory, overseeing and
donor body of the programme, as well as individuals
with expertise from these organizations in the techni-
cal steering committees of the programme.

In tuberculosis control the role of the program-
me is to encourage national governments and donor
agencies to give appropriate priority to tuberculosis
and strengthen political commitment; to assist coun-
tries and donors in the preparation and initiation of
enhanced tuberculosis control efforts; to provide
leadership in the development and dissemination of
appropriate tuberculosis control policies and pro-
cedures; to conduct permanent surveillance of the
global tuberculosis problem and the adequacy of
efforts to control this disease; and to lead the
exchange of ideas and experience on operations,
monitoring, evaluation and training by providing
expertise, thereby assisting national tuberculosis pro-
grammes to attain optimal policies, approaches and
operations.

In tuberculosis research the role of the pro-
gramme is to find new and more effective ways of
utilizing existing technologies and to develop new
tools and methodologies. Principal emphasis should
be on operational research to identify the best avail-
able tools and the optimal use of resources, but the
programme should also include research towards the
development of new tools and on their application,
and encouragement of more basic research by coun-
tries with the capacity to undertake this.

To improve tuberculosis control and research in
a self-sustaining national effort, it will be necessary
for countries to expand their national capacities,
especially as regards training manpower at many
levels. Programmes must therefore place emphasis
on this matter.
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