Public Health Classics

This section looks back to some ground-breaking contributions to public health, reproducing them in their original
form and adding a commentary on their significance from a modern-day perspective. John Sbarbaro reviews the
1991 paper by A. Kochi on WHO's strategy to control tuberculosis. The original paper is reproduced from Tubercle

by permission of Churchill Livingstone.

Kochi’s tuberculosis strategy article is a “classic”

by any definition

John A. Sharbaro'

An article written by Arata Kochi in 1991 (7) is
reproduced on the following pages. In a world
experiencing a multiplicity of journals, reports and
scientific breakthroughs, the designation “classic” has
beenreserved for those scientific publications thathave
changed the course of history — for example Koch’s
discovery of the tubercle bacillus. The article by Kochi
did not report a new scientific discovery — rather it
depicted the devastating impact of tuberculosis around
the wortld in such a clear and forceful manner that it
changed the public health focus of the World Health
Organization, national governments, and leading
voluntary organizations. The striking reality that one-
third of the wotld’s population was infected by the
tubercle bacillus and that, as a result, eight million new
cases and three million annual deaths were occurring
each year leapt to the reader’s eye from the first page.
The unfair burden of tuberculosis upon the poor of
developing nations became apparent to all. The
epidemiological division of countries into four groups
and the incorporation of their health resources into the
analysis provided a clear foundation for programmatic
developmentand direction. The potential danger of the
imminent spread of tuberculosis to industrialized
countries (only an air flight away) was not lost on the
readert, nor was the impending impact of dual infection
with the human immunodeficiency virus (HIV).
Kochi’s paper concisely pinpointed three major
programmatic deficiencies that had to be overcome:
inadequate treatment services, high rates of failure to
complete therapy, and the wotldwide absence of
adequate governmental surveillance and monitoting
systems. Had this article been written by a prominent
academic, or even by the leader of the International
Union Against Tuberculosis and Lung Diseases
(IUATLD) — the leading nongovernmental organiza-
tion in the field — it might have generated only local
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and passing interest; that it came from the newly
appointed head of WHO’s tuberculosis programme
and combined a powerful analysis of the problem with
clear and direct programmatic objectives for the future
gave the manuscript immediate stature.

It was recognized that BCG did not have a
significant impact on reducing transmission of infec-
tion and that renewed emphasis had to be given to the
treatment of infectious cases, especially those whose
sputum was smear positive. The prime objective of
tuberculosis control programmes was to be improve-
ment of the cure rate of all patients under treatment.
Specific targets and monitoring indicators were to be
established, the most important being a goal of no less
than an 85% cure rate. Standard therapy was to be
replaced with short-course treatment, especially short-
course regimens using combination medications.

Of major importance, and central to the long-
term impact of this classic paper, improved systems
for the management of treatment were to become the
basis of a new two-pronged attack on tuberculosis.
Kochi noted that Styblo and ITUATLD had clearly
demonstrated how important patient management
was to their successes in Malawi, Mozambique,
Nicaragua, and the United Republic of Tanzania. He
acknowledged that, in the past, adherence to dogmatic
technical policies had often suppressed new and
innovative approaches. Under WHO’s new policy, the
principal focus would be on “management” and the
measure of that management would be “rigorous
cohort analysis” of the results and outcome.

Kochi noted that if the new programme could
reach a worldwide cure rate of 85% the prevalence of
tuberculosis would dectrease by 50% and death rates
would fall by 40%. Moreover, once recognized as
effective by the community, successful treatment
would draw new symptomatic patients to these
treatment sites of excellence and case finding would
increase as a result, reaching levels as high as 65-70%.

It was this sentinel analysis that laid the
groundwork for WHO’s subsequent powerful focus
on proper case management, including the use of
directly observed treatment, and led to the Global
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Tuberculosis Programme’s development of a com-
prehensive management system (directly observed
treatment, short course: DOTS). The DOTS strategy
addressed five elements considered to be critical to an
effective tuberculosis control programme, from
ensuring a steady supply of quality drugs through to
a sustained government commitment. This approach
has been endorsed by voluntary and professional
organizations throughout the world, for example by
the Nethetlands’s KNVC, the Ametican Thoracic
Society and, perhaps most importantly, by IUATLD.

One of the five management system elements is
the provision of a standardized, short-course (6—
8 months) treatment regimen to every patient with
active tuberculosis. To ensure that the treatmentis both
provided to and taken by the patient, ditectly observed
therapy was established as an essential component of at
least the first two months of treatment. A recent report
from China (2) documents the effectiveness of this
direct treatment approach: tuberculosis case rates have
fallen from 127 per 100 000in 1979 to 7.3 per 100 000 in
1996, with multiple-drug resistance almost disappeat-
ing (0.8% in 1996).

There are numerous publications documenting
the effectiveness of DOTS as an international
tuberculosis control strategy (3—5). However, the
obvious question is: if DOTS is so effective a
management strategy, why are only 21% of the world’s
active tuberculosis cases presently undergoing treat-
ment through it? Why have so many tuberculosis
control programmes ignored a public health manage-
ment system that has proved so effectiver?

The failure lies not in the concept but in the
professional and political leadership of many coun-
tries. Some physicians, through ignorance or perhaps
fear of losing income, have kept their patients away
from organized tuberculosis control efforts. Other
professionals have focused on the call for directly
observed therapy and concluded that it is unethical to
impose a system of “supervised” treatment on
patients. Some have raised the issue of human rights,
feeling that “enforcing” treatment is a violation of an
individual’s civil freedoms.

In reality, directly administered and fully super-
vised treatment is a service to the patients, designed to
help them through a crucial time in their lives.
“Enforcement” conjures up concepts of blame,
oppression, coercion, and confinement imposed with-
out sensitivity to human and cultural needs; but, as
actually applied, successful programmes of directly
observed treatment seek to create a patient-centered,
supportive relationship between the provider and the

patient— one that will sustain treatment even when the
patient feels better and sees no need to continue taking
the drugs. Whenever possible, some programmes have
mobilized an array of social support systems including
supplementary food, clothing, and even housing to
assist the patient to complete treatment. Prompt
follow-up of defaulters is equally important.

Why, then, is there lingering debate over the value
of directly observing each dose of treatment? Sadly,
some professionals continue to fantasize that a
combination of patient education and caring profes-
sional concern can achieve the same results as authentic
public health management. Ignored is the fact that
scientific studies from all parts of the world have
repeatedly confirmed that at least 30% of patients will
not remain true to treatment; and, equally important, no
personal or disease characteristics have been found to
indicate which patients are likely to abandon treatment.

Although valuable, support services that
promote adherence are not essential for programme
success. Case management that results in completion
of treatment is the single most critical component for
success; and such case management must be adapted
to the patient and to the patient’s social environment
(6). However, a decision to diverge from a
programme that directly observes the patient taking
treatment requires the existence of an effective,
thorough and prompt reporting and evaluation
system — one that will quickly identify failure (7).
To do otherwise would be the ultimate in profes-
sional arrogance or negligence.

Kochi’s classic paper crystallizes the role of
public health — reemphasizing that tuberculosis is a
disease not only of the individual but also of society.
One person’s disease can become everyone’s as it is
unknowingly spread to others through the air, and
tuberculosis is thus an on-going challenge to all
governments. Political leaders bear an inherent
responsibility to protect the health of their people.
Because tuberculosis primarily attacks the economic
base of the country (people aged 15-45), the
community injury that it causes extends far beyond
individual disease and death. In many situations it will
take strong, directive leadership by national govern-
ments to implement the management systems
necessary for an effective DOTS programme, but
the gains will be worth the cost. Once established, the
managerial concepts of programme responsibility,
accurate and timely reporting of results, and individual
staff accountability can be systematically extended to
all governmental health work. Such a result would be a
fitting tribute to this “classic” public health paper. ll
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The global tuberculosis situation and the new control strategy
of the World Health Organization

The World Health Organization Tuberculosis
Unit undertook a special study [1] in 1989/90 to
determine the nature and magnitude of the global
tuberculosis problem by reviewing the official
statistics and the available data from both published
and unpublished field studies, including the
article by Murray et al. [2]. The findings of this
study are summarized in Table 1.

Infection

About 1,700 million people, or one third of the
world’s population are, or have been, infected
with Mycobacterium tuberculosis. The overall
proportion of infected people is similar in the
industrialized and developing nations. However,
80% of infected individuals in industrialized
countries are aged 50 years or more while 75% of
those in developing countries are less than 50
years old. This is the result of differences in the
past and current levels of transmission of the
infection and in the population structures in these
two areas.

Disease

It is estimated that, in 1990, there were 8 million
new cases of tuberculosis in developing and
industrialized countries: 7.6 million (95%) in the
former and 400,000 (5%) in the latter. The largest
numbers were in the WHO’s Western Pacific
Region (2.6 million), the South-East Asian

Region (2.5 million) and the African Region (1.4
million). The highest incidence was in the African
Region (272 cases per 100,000).

Death

It is estimated that tuberculosis caused 2.9 million
deaths in 1990, making this disease the largest
cause of death from a single pathogen in the
world. While the largest number of deaths
occurred in the South-East Asian Region
(940,000), the Western Pacific Region (890,000)
and the African Region (660,000), it is estimated
that more than 40,000 deaths still occur annually
in the industrialized nations.

Characteristics of patients

There is a striking difference in ‘who suffers from
tuberculosis’ between developing and indus-
trialized countries due to the differences in the
pathogenesis of the disease in these countries. In
the industrialized countries, tuberculosis is
mainly seen in the elderly and is usually the result
of endogenous reactivation of infection contracted
in the past. Only a small percentage of all cases
are the result of recent infection and these occur
mainly in ethnic minorities and migrants. In
developing countries the risk of infection remains
high and tuberculosis afflicts nearly all age groups.
While 1.3 million cases and 450,000 deaths from

Table 1 The global toll of tuberculosis.

People infected

Region (millions) New cases Deaths

Africa 171 1 400 000 660 000
Americas* 117 560 000 220 000
Eastern Mediterranean 52 594 000 160 000
South-East Asia 426 2 480 000 940 000
Western Pacifict 574 2 560 000 890 000
Europe and other 382 410 000 40 000

industrialized countries$
Total 1722 8 004 000 2 910 000

*Excluding USA and Canada.

tExcluding Japan, Australia and New Zealand.
§USA, Japan, Australia and New Zealand.
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tuberculosis in developing countries occur in
children under the age of 15 years [3], the greatest
incidence and mortality is concentrated in the
economically most productive age group of the
population (15-59 years). More than 80% of the
tuberculosis toll in the developing world falls in
this age group. Furthermore, it is estimated that
tuberculosis accounts for 26% of avoidable
deaths.

Current levels and past trends of infection

Countries can be divided into four groups in
terms of the current level and past trends of the
annual risk of infection and health resource
availability [4] asshownin Table 2. Inindustrialized
countries (group 1), tuberculosis has been
declining very rapidly as transmission, measured
as the annual risk of infection, has diminished.
Nevertheless, tuberculosis remains one of the
most common notifiable infectious diseases.
Furthermore, in many industrialized countries,
the declining trend has slowed down and, in some
countries (USA and Japan), it has reversed. In

some middle-income developing countries (group
IT), tuberculosis has declined relatively rapidly
and has begun to lose its status as a major public
health problem. In other middle-income develop-
ing countries (group I1I), the decline is slow and
tuberculosis remains a major public health
problem. In these countries there is a higher
frequency of patients with drug-resistant disease
than in other countries, due to a combination of
the poor quality of treatment in the national
tuberculosis control programmes in the past and
the uncontrolled use of anti-tuberculosis drugs in
the private sector. In the majority of low-income
developing countries (group 1V), there has been
almost no observable decline and the absolute
number of cases is probably increasing due to
population growth.

Current status of control activities

In order to assess the current status of tuberculosis
control activities in developing countries, WHO
undertook another special study in 1989 [S]. The
results of this study can be summarized as follows:

KOCHI

Monitoring

The majority of countries do not have a built-in
mechanism to monitor the outcome of treatment.
The WHO investigation has so far identified less
than 15 countries with such a built-in monitoring
system to produce, on a regular basis, crucial
information on the percentage of patients who
were cured or who died or absconded. Many
countries, however, have partial information on
the outcome of treatment based on ad hoc surveys
in a limited number of treatment centres.

Cure rates

In many developing countries less than half of the
tuberculosis patients who started treatment were
cured or completed their course of chemotherapy.
However, four countries (Malawi, Mozambique,
Nicaragua and Tanzania), which have built in
systems to monitor treatment outcomes, achieved
cure rates of over 80%. These excellent results
were obtained with technical and financial
assistance of the International Union Against
Tuberculosis and Lung Disease (IUATLD).

Coverage of tuberculosis services

It is roughly estimated that less than half of the
existing tuberculosis patients in developing coun-
tries, excluding China, are covered by the treat-
ment services. This proportion varies considerably
among the different WHO regions (Table 3).
There has been no significant change in the
coverage rate of services in any region over the
past 15 years.

The impact of HIV infection

It is estimated that more than 3 million people are
dually infected with the tubercle bacillus and HIV
in the world, 2.4 million in Sub-Saharan Africa
alone. HIV infection is the highest risk factor so
far identified which increases the chance of latent
infection with tubercle bacilli progressing to
active tuberculosis by reducing the protection
provided by cell-mediated immunity [6]. Pre-
sently, less than 5% of cases of tuberculosis
throughout the world are associated with HIV
infection but the majority of these cases are

Table 2 The epidemiological pattern of tuberculosis.

Annual risk of infection

Countries or Current Annual decline Health resource
areas level (%) trend (%) availability
I Industrialized 0.1-0.01 >10 Excellent

IT Middle-income in
Latin America, West Asia

and North Africa 0.5-1.5 5-10 Good

IIT Middle-income in East

and South-East Asia 1.0-2.5 <5 Good

IV Sub-Saharan Africa

and Indian subcontinent 1.0-2.5 0-3 Poor
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concentrated in only 10 Sub-Saharan African
countries. In these countries, the AIDS epidemic
is having a devastating effect on tuberculosis
control programmes, with up to 100% increases
in reported tuberculosis cases in the last 4-5
years [7]. There are more demands for diagnostic
services, anti-tuberculosis drugs, hospital beds
and other supplies and services in areas where
they are already in short supply. HIV infected
persons have a higher frequency of extrapulmonary
tuberculosis, which is more difficult to diagnose
than pulmonary tuberculosis. Also, as HIV
infected persons have, in certain instances, had
adverse reactions to drugs, particularly to thia-
cetazone, patient management is becoming
increasingly difficult. As the association between
tuberculosis and HIV infection becomes more
widely known, the diagnosis of tuberculosis
will begin to carry an additional social stigma. It
also creates fear among health care workers who
become reluctant to work in the programme. A
higher mortality rate among HIV-related tuber-
culosis patients, together with the difficulties
described above, may frustrate the workers and
decrease the credibility of the programme.

Objectives and policy of the WHO tuberculosis
programme

The objectives of the programme are to reduce:

i) tuberculosis mortality;

ii) the prevalence of the disease which is cur-
rently estimated at more than 20 million
world-wide; and

iii) the incidence of tuberculosis.

The basis of WHO’s control policy (case-finding
and treatment with priority being given to sputum
smear-positive infectious cases, and BCG vac-
cination at birth) was formulated more than a
quarter of a century ago, with the aim of
achieving the above three objects. It was based on
a relatively comprehensive understanding of the
natural history and epidemiology of the discase,
and on the availability of relatively effective and
simple intervention techniques. Since then, no
major policy changes have occurred, except that
it was realised that the epidemiological impact of
mass BCG vaccination had been grossly over-

Table 3 Estimate of tuberculosis service coverage in
developing countries: 1988-1989.

Service
Region coverage (%)
Africa 24
Americas* 42
Eastern Mediterrancan 70
South-East Asia 44
Western Pacifict 88
Total 46

*Excluding USA and Canada.
tExcluding China, Australia, Japan and New Zealand.
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estimated [9]. Although BCG prevents childhood
tuberculosis, particularly the most severe forms
(more than 50,000 deaths in children aged 04
years can be prevented by increasing BCG
coverage from the current 81-90%), its pre-
ventative effect on the infectious types of adult
tuberculosis is limited. BCG vaccination does not
therefore contribute significantly to the reduction
of the transmission of infection. Otherwise, from
a scientific perspective, this policy is basically
sound for achieving the programme objective in
countries where the risk of infection remains
substantial.

This control policy was, in fact, implemented in
the industrialized countries and in some middle-
income developing countries, leading to a rapid
decrease in the incidence of tuberculosis. For
example, after the implementation of modern
tuberculosis control, the annual decline rate in
Western European countries reached 10-15%,
compared with 4-5% as a result of the general
improvement in socio-economic  conditions
(housing, nutrition etc.) and the isolation of
tuberculosis patients in sanatoria in the pre-
control era [10]. While the incidence in these
industrialized countries has reached a very low
level, its decline rate has recently slowed down
since the majority of cases now originate from the
still large pool of persons infected in the past.
Thus, it should be realized that these countries
have reached a stage in which the once very
effective tuberculosis control strategies no longer
have the same impact. A new strategy is therefore
needed in order to achieve the elimination of
tuberculosis in the future. (The working definition
of elimination of tuberculosis is the achievement
of an incidence of less than one case per million of
the population [13]).

On the other hand, the implementation of this
policy in the majority of developing countries has
not been successful. The main problem in the
majority of developing countries is that not
‘enough’ tuberculosis patients are cured to
achieve the objectives of the programme. This is
probably due to a combination of the following
factors:

1. Technical policies are largely concentrated
on ‘what should and could be done’ in relatively
well-developed health service systems or under
special research settings, and often lack the
component of ‘how to do it’ under different
settings.

2. Some of the intervention technologies, which

are effective, simple and affordable in well-

developed health service systems, are not neces-
sarily effective, simple and affordable in poorly
developed health service systems.

3. Some of the technical policies appear to

have been taken as dogma (e.g. tuberculosis

patients should not be hospitalized) so that
there has been a tendency to discourage result-
orientated and local innovative approaches.
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Outline of the new WHO tuberculosis control
strategy

Given the current tuberculosis situation in the
world, as described above, there is an urgent need
to develop control and elimination strategies
which include specific target settings and the
identification of key activities and monitoring
indicators for the following groups of countries:
i) low-income developing countries in which
health infrastructures are still poorly
developed;
ii) middle-income countries with relatively
well-developed health infrastructures;
iii) industrialized countries with a low incidence
of tuberculosis and
iv) countries with an AIDS epidemic.
Some important components of the new WHO
tuberculosis control strategy, the development of
which was based on a series of workshops, case
studies etc. over the last 2 years, are as follows:

Improvement of the cure rate

The prime objective of the control programme is
to improve the cure rate of tuberculosis patients
under treatment, particularly sputum smear-
positive patients. The proposed target rate is 85%
in developing countries and 95% in industrialized
countries. Experience of tuberculosis control
programmes in more than a dozen countries has
clearly demonstrated that both the introduction
of short-course chemotherapyin place of ‘standard’
chemotherapy and improved systems for the
management of treatment are necessary for the
achievement of this 85% cure rate in developing
countries which lack exceptionally well-developed
or manpower-intensive health services [13]. In
addition, operations research has shown that
short-course chemotherapy, which at present
costs US$ 30-40 per patient, is more cost-effective
than ‘standard’ chemotherapy, which costs
US$ 15. This is mainly because short-course
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therapy makes it much easier to achieve a high
cure rate by securing patient compliance, reducing
the number of patients under treatment at a given
time and preventing the emergence of drug
resistant bacilli, especially when combined tablets
(isoniazid/rifampicin) are used [14].

However, as experienced on many occasions,
the introduction of short-course chemotherapy
does not automatically lead to an 85% cure rate
without simultaneous improvement in the
management of the treatment system. Key factors
for an improved management system include a
regular supply of anti-tuberculosis drugs and a
rigorous cohort analysis of the outcome of treat-
ment of all sputum smear-positive patients at all
treatment centres. The latter will show the health
workers how well or badly they are implementing
the treatment activities.

Expansion of tuberculosis services

The second objective, which should not be
actively pursued until the first objective has been
achieved, is to expand the tuberculosis services by
fully utilizing the available health services net-
works, at least down to district hospital levels, in
order to detect more cases, particularly sputum
smear-positive cases. It should be realized that
the establishment of a microscopy service below
district hospital level is not necessarily effective.
This is mainly because the prevalence of tuber-
culosis is usually much lower than that of
common infectious diseases, such as diarrhoea
and pneumonia, so that less than five smear-
positive cases can be expected in a year at a
typical health centre in a developing country
covering 10 000 inhabitants. In this situation, it is
not easy to maintain a high quality of sputum
examination by microscopy. )

The most effective factor that increases the
services coverage rate is a high cure rate of
diagnosed cases, which can attract tuberculosis

Table 4 New tuberculosis control strategy targets and expected impact.

Expected duration Expected number

Case-finding to achieve 50% of annual
Target cure coverage reduction of tuberculosis deaths
Countries rates (%) rates (%) tuberculosis incidence prevented world-wide
Low-income developing
countries with poorly
developed health services 85 60-65 10-12 years
Middle-income developing
countries with relatively
well-developed health 1200 000
service systems 85 85 8 years
Industrialized countries and
low tuberculosis incidence
countries 95 NA Not known

NA: Due to the lack of a method to estimate the incidence of tuberculosis when the annual rate of infection becomes low, it is

impossible to monitor the case-finding coverage rate.
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patients from even very remote areas. By achieving
a high cure rate in all district hospitals, where
tuberculosis is diagnosed by direct microscopical
examination, often with the use of chest X-ray for
screening, a 65% case-finding coverage rate has
been achieved in Tanzania. It would be quite
possible to achieve much higher services coverage
rates in countries with more developed health
service infrastructures. Tentatively proposed
target tuberculosis services coverage rates are
60-65% in low income countries with poorly
developed transport and communication systems,
and 85% in middle-income countries with rela-
tively well developed infrastructures.

The proposed global target

The proposed global target of WHO’s new
tuberculosis control strategy is to achieve, by the
year 2000, an 85% cure rate of all sputum-positive
patients under treatment and 70% case detection.
Different targets are set according to the health
related resource availability of the various coun-
tries. The expected impact of the control strategies
is shown in Table 4. Achievement of these targets
will have three significant effects. First, it is
expected that the annual tuberculosis death rate
will be reduced by 40%, from the present level of
2.9 million to 1.7 million. Secondly, the world-
wide prevalence of tuberculosis will be reduced
by 50% from the current level of more than 20
million by curing vast numbers of chronic/retreat-
ment cases by short-course chemotherapy. The
majority of this reduction will occur in countries
belonging to WHO’s Western Pacific and South-
East Asian regions. In some countries in these
regions the prevalence of tuberculosis is 3-5 times
higher than the incidence. Thirdly, in high and
middle incidence countries, the incidence of
tuberculosis is expected to be halved in 12 years
with an 85% cure rate and a 60-65% case-finding
coverage rate, and in 8 years with an 85% cure
rate and an 85% case-finding coverage rate.

Chief Medical Officer,

Tuberculosis Unit,

Division of Communicable Diseases,
World Health Organization,
CH-1211 Geneva 27,

Switzerland.

Arata Kochi
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