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INTRODUCTION: SCOPE AND OBJECTIVES OF THE HANDBOOK

Among adults, tuberculosis (TB) is the leading cause of death due to a single
infectious agent. In the developing world it causes more than 25% of avoidable
adult deaths. Successful TB control efforts are of paramount importance if this
epidemic is to be halted.

Like many public health interventions, TB control depends on simple and largely
standardized procedures, and the managerial capacity to implement them on a
large scale in order to be truly effective. 

By synthesizing the general principles and practical approaches for TB control that
have been developed by the WHO Global TB Programme (GTB), and taught in
WHO TB training courses, this handbook aims to promote such effectiveness. The
focus is on pulmonary TB, the most common manifestation of TB, the most
frequent cause of death from TB and the only infectious form of TB in humans.
The handbook is also a summary of WHO’s experience in promoting and
supporting national TB programmes (NTPs) under prevailing epidemiological,
political and socioeconomic circumstances.

More specifically, the handbook both presents the technical knowledge essential
for TB control and provides guidelines for the important but often neglected field
of programme management (i.e. the planning and implementation of control
activities). 

The handbook is intended primarily for use in those low- and middle-income
countries that combined report more than 90% of global TB morbidity and
mortality. However, high-income countries will also find recommendations on
how to reorient and intensify their TB control efforts.

Target audience
The handbook’s target audience is staff responsible for planning, organizing and
supervising TB control activities, whether this be at provincial, state, regional or
national levels of Ministries of Health (MOHs), or for social security institutions,
or as projects supported by cooperation agencies or nongovernmental
organizations (NGOs).

The handbook is particularly intended for use by consultants and the
multidisciplinary team involved in managing a national tuberculosis programme
(NTP), including programme managers, epidemiologists, programme supervisors,
TB medical specialists, nurses, bacteriologists, statisticians, health educators,
logistics officers and trainers.

Health managers of refugee and displaced population camps, prisons and large
private enterprises such as factories and mines, where TB prevalence can be very
high and greater efforts to control transmission are needed, will also find this
handbook useful. Additionally, teachers in medical, nursing, laboratory and public
health schools will find valuable information for training their students in effective
TB control. 
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Objectives
The handbook’s ultimate objective is to help ensure that local, national and
institutional TB control programmes are efficiently organized and effective in
decreasing the annual risk of infection, reducing morbidity and preventing
mortality from TB. It therefore provides the basic information and key references
crucial to developing skills for:

• epidemiological assessment of the TB burden of a country, region or community;

• specifying how an existing NTPshould be revised;

• evaluating the effectiveness of an NTPin reducing infection, morbidity and mortality,
and identifying technical and managerial elements in need of revision or reorientation;

• analysing the available institutional, human and financial resources, and identifying
those which can be mobilized to support NTPrevision;

• logistical organization to ensure regular supply of drugs and laboratory materials;

• setting up a laboratory network;

• planning training, health education and communication;

• planning supervision, monitoring and evaluation;

• preparing a budget and mobilizing local and external resources for an NTP;

• coordinating with other programmes and the private sector.

How the handbook is organized
The handbook has been divided into nine Parts, corresponding to the specific
objectives outlined above.

Each Part has been divided into Chapters, each of which concludes with a Key
References list.

INTRODUCTION: SCOPE AND OBJECTIVES OF THE HANDBOOK
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PART I

REVISING TB CONTROL PROGRAMMES
Recognizing that TB is one of the most neglected health crises and out of control
in many parts of the world, WHO declared the TB epidemic a global emergency in
April 1993.

Increased TB incidence is attributable to four major factors:

• inadequate attention to TB in health policies;

• demographic changes;

• the HIV epidemic;

• adverse socioeconomic trends.

Low priority in health policies
During the last four decades TB control programmes have failed to effectively
reduce TB transmission. In particular, health policies in most low- and middle-
income countries have not given priority to TB control. Inadequately funded
programmes, with cure rates of 50% or less, have led to an increase in the pool of
chronic infectious sources. Treatment based on the 12-month standard
chemotherapy regimen has often been unsuccessful when administered on an
entirely outpatient basis and particularly in areas where primary health care (PHC)
services are poorly developed. Experience has shown that one-third or more of
patients prescribed this regimen will fail to take their drugs regularly or will
discontinue treatment altogether. Since nearly half of all patients remain smear-
positive after having received the initial 60 doses of the three-drug regimen
(streptomycin, isoniazid and thiacetazone) non-compliance is leading to increased
prevalence of chronic “excretors” of TB bacilli.

Demographic factors
Demographic factors have also played a major role in the global re-emergence of
TB. Childhood mortality rates have declined much more rapidly than birth rates
over the last 30 years, resulting in dramatic increases in the size of adolescent and
young adult populations. Given that many adolescents and adults were infected
with tubercle bacilli during childhood, an increasing number of cases is emerging
from this pool of infected population, even though the rate at which disease occurs
remains stable. Current annual population growth in developing countries is about
100 million, which means that global TB incidence, in absolute numbers, will
continue to increase by around 100 000 cases every year and by even more cases
every year in the 21st century.

HIV epidemic 
The HIV epidemic is contributing greatly to the deteriorating TB situation in an
increasing number of developing countries, particularly in Africa and Asia. Indeed,
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HIV infection, by weakening the body’s immune response, is the greatest risk
factor for TB to have developed in the last 100 years. In the absence of HIV
infection, the risk of reactivation in TB-infected individuals is relatively low
(probably 10% during a lifetime). But for individuals co-infected with HIV, the
reactivation risk ranges from 5-10% per year. In addition, HIV infection elevates
the risk of rapid progression from primary infection to disease. It thereby increases
the TB incidence rate, especially in young and middle-aged adults, and also causes
sharp increases in TB case-fatality rates in the absence of effective case
management.

Socioeconomic trends
Social and economic trends may also have contributed to the spread of TB. Over
the past 10 years, the number of less developed countries has doubled, while gross
national product (GNP) in some middle-income countries has decreased. This has
meant a decrease in the availability of resources for TB control.

Population movement in the form of migration of labour, general migration, armed
conflict and refugee movement, is more commonplace than at any other time in
history and is also increasing TB transmission. Meanwhile, the development of
modern transportation has significantly increased the potential for contacts with
TB cases.

Facing the TB challenge
The world will therefore face a much more serious TB situation in the 21st century
than in the mid-1950s, when the first powerful combination of anti-TB drugs
became available. The number of smear-positive pulmonary cases is far higher,
and some of them present primary resistance to isoniazid or rifampicin, or to both
drugs. Undiagnosed or untreated smear-positive TB patients transmit infection and
cause death but do not develop any acquired resistance. Inadequately treated
smear-positive cases reduce case fatality, but frequently result in chronic TB
excretors who harbour resistant tubercle bacilli.

The greatest operational challenge for NTPs in developing countries is to treat at least all
new smear-positive patients, by implementing WHO’s effective strategy for TB control,
namely DOTS (directly observed treatment, short-course).

THE INCREASING TB BURDEN

Box 1.1 Why TB control programmes should be revised

• TBincidence is increasing inmanylow-andmiddle-incomecountriesdespite the
availabilityofeffective, inexpensiveandpracticalcontrol technologies (seeChapter1);

• TBcasemanagement isanessentialcomponentofbasicprimaryhealthcareservices
(seeChapter2);

• Case management of TB is one of the most cost-effective of all health
interventions (see Chapter 3).
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Unlike the epidemiology of many acute respiratory infections such as pneumonia,
the epidemiology of TB is quite complex.

Three indicators must be considered: infection, morbidity and mortality. When
analysing TB infection and morbidity, incidence and prevalence must be
separated. Additionally, the morbidity indicators must be complemented with
information on the prevalence of co-infection with HIV and of primary
mycobacterial drug resistance.

Fig. 1.1 presents estimates for global TB infection, morbidity and mortality in
1995. A simplified illustration of these indicators, it includes the overall number of
cases and deaths (bacteriologically-positive and bacteriologically-negative,
pulmonary and extrapulmonary), and those which are attributable and those which
are not attributable to HIV. 

An explanation of these epidemiological indicators and estimates is given below.
Table 1.1 thereafter presents not only the epidemiological estimates for 1995, but
also projections for the years 2000 and 2005.

Infection
The prevalence of infection is defined as the number of tuberculin-positive
reactions per 100 individuals tested. In a population it measures the total pool of
infected persons from which new cases of post-primary TB (also called
endogenous reactivation) will emerge. Approximately 1.9 billion persons (one-third of
the world's population) are estimated to be infected with theTB bacillus, most of whom live
in low- or middle-income countries.

In most high-income countries, 80% of individuals infected with TB are 50 years
of age or older, whereas in developing countries, almost 80% of them are under 50
years of age. It is estimated that more than 300 million more people will become
infected during the next decade. Time trends for infection can be followed through
periodic infection tuberculin skin-test surveys in children. In order to interpret the
results, however, the confounding effects of BCG vaccination and sensitization
with environmental mycobacteria must be separated.

The incidence or annual risk of TB infection (ARTI) indicates the proportion of
the uninfected population who will become primarily infected with tubercle bacilli
during the course of a year. The incidence of infection depends on the prevalence
of the sources of infection, especially the smear-positive pulmonary TB cases. The
risk of infection can be estimated indirectly from infection prevalence surveys in
children. The results of such surveys performed upto 1987 have been used to
estimate the ARTI for different regions of the developing world. The ARTI is
probably greatest in sub-Saharan Africa (1.5% to 2.5%), followed closely by South
and East Asia (1% to 2%). In North Africa, the Middle East and Latin America the
estimated ARTI ranges between 0.5% and 1.5%. The estimated global average risk
of infection is 1%, implying approximately 38 million new infections per year
among the previously uninfected population.

TUBERCULOSIS HANDBOOK
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Fig. 1.1. Estimated global burden of infection, morbidity and mortality from TB
in 1995

THE INCREASING TB BURDEN

12

PART I

WORLD POPULATION

5 716 000 000

NON-INFECTED

3 816 000 000

NO TB DISEASE

1 888 800 000

TOTAL ANNUAL INCIDENCE
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OLD ACTIVE TB CASES

11 200 000

TOTAL PERIOD PREVALENCE

20 000 000

NEW TB CASES
INCIDENCE 0.33%

6 320 000

INFECTED

1 900 000 000

NEW INFECTIONS
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MORTALITY RATE 52.5 PER 100 000
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Morbidity

TB morbidity can be measured in terms of the incidence or prevalence of the
disease in the population. The incidence of TB is the number of new cases
developing in a population during one year. The incidence of smear-positive
pulmonary TB is a key epidemiological indicator for evaluating the burden of TB.
The real incidence can never be known but can be estimated on the basis of case
notifications and epidemiological models. However, TB case notifications in turn
reflect the case-detection and case-reporting activities of national programmes. So
if these programmes perform poorly, under-reporting is considerable.

Discrepancies between reported case rates and incidence estimates are evident in
the comparison of Maps 1.1 and 1.2. Map 1.1 shows the latest available (February
1996) case notification rates for all countries, categorized by low (<25 per 100
000), medium (25-100) and high (>100) levels of notification. Map 1.2 shows
estimates of incidence based on epidemiological models using mortality,
prevalence and risk of infection and notification in areas where an efficient
notification system operates, for 1996, using the same scale.

The relationship between the annual risk of infection and incidence of smear-
positive TB provides the basis of a crude method for estimating incidence that is
not based on case notification. It has been estimated that, in the absence of TB
control measures, a 1%ARTI roughly corresponds to an incidence of 50 cases of smear-
positiveTB and 61 other cases per 100 000. However, this simple relationship may not be
valid at present because of the following variables:

• Most countries do in fact undertake some kind of TB control intervention.
Effective control interventions reduce the period of infectiousness of smear-
positive cases. Conversely, inadequate, irregular or incomplete treatment
increases the number of chronic cases and TB prevalence.

• In areas with high prevalence of HIV infection, the rate of progression from infection
to clinical disease is dramatically increased.

• Among communities of refugee, displaced and malnourished people living in
crowded living conditions, transmission of tubercle bacilli is increased and
progression from infection to disease may be rapid.

On the basis of notification data and the ARTI, global TB incidence in 1995 was
estimated at 8.8 million cases (154 per 100 000). This included 2.48 million cases
resulting from primary infections and 6.32 million cases resulting from reactivation.
Of the total number of new cases, 4 million were smear-positive (45%) and 4.8
million were other cases (55%). Most cases, in both men and women, were in the 
20-49-years age group. Projections published in 1994 suggest that TB incidence
might increase to 10.2 million cases in the year 2000, and 11.9 million by 2005. New
estimates are calculated periodically (usually every 5 years) to adjust for the impact
of control measures, the spread of the HIV epidemic and other factors.

The prevalence of TB is the total number of cases, new and old, in the population
at a particular point in time. It can only be determined accurately through costly
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population surveys. Prevalence of smear-positive pulmonary TB is determined
largely by the quality of chemotherapy and the extent and quality of case-
detection. In countries with poor treatment results, the prevalence of TB may be 
2-3 times higher than annual incidence. Currently, the global prevalence of all
forms of TB is estimated at 20 million or about 350 cases per 100 000 population).
This estimate is derived from the incidence estimates multiplied by the estimated
duration of the average case (i.e. 4 million smear-positive cases multiplied by 2,
plus 4.8 million other cases multiplied by 2.5). The projected prevalence is 23.2
million cases by the year 2000 and 28 million by 2005.

The HIV epidemic is contributing significantly to the upward trend in TB morbidity.
HIV is a major cause of the 300-400% increase in TB notifications and deaths in a
number of sub-Saharan African countries. An estimated 740 000 (8.4%) of the 8.8
million new TB cases in 1995 were attributed to HIV infection (Table 1.1). By the
year 2000, 1.4 million (14.9% of the 10.2 million new TB cases) will be attributable
to HIV infection. Around 40% of these HIV-attributable cases will occur in sub-
Saharan Africa (1 out of 3 cases in this Region) and a further 40% in South-East Asia.

Box 1.2. Drug resistance

Drug resistance is a problem worldwide in both immunocompetent and
immunocompromised patients.

Acquired mycobacterial drug resistance is defined as resistance to one or
more anti-TB drugs, which arises during the course of treatment, usually due to
non-adherence to the recommended regimen or incorrect prescribing. The rates
of acquired resistance are quite high in some countries - theaveragerate is36%
(WHO,1997).

Primary mycobacterial drug resistance is defined as the presence of resistant
strains of M. tuberculosis in a patient who, in response to direct questioning,
denies having had anti-TB treatment for more than a month and, in countries
where adequate documentation is available, no evidence of such history exists.
Recent investigation shows that prevalence of resistance to any drug ranges from
2% (Czech Republic) to 41% (Dominican Republic), with a median value of
10.4%. Primary resistance to isoniazid, rifampicin, streptomycin and ethambutol
was found in a median of 0.2% of the cases (range 0 to 4.6%) (WHO, 1997). The
prevalence of primary resistance is probably increasing in countries with weak
TB control programmes where directly observed chemotherapy has not been
organized. Primary resistance results from transmission of infection from the pool
of patients with acquired resistance over a number of years.

Mortality
Case fatality is the percentage of TB patients who die as a result of the illness
within a given period. Mortality is the number of deaths occurring in the
population during one year and is usually expressed per 100 000 persons. Case
fatality and mortality can be used as indicators of the efficiency of the case-
detection and treatment programme. There were an estimated 3 million deaths from
TB in 1995, 98% of which occurred in low- and middle-income countries. Over 
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250 000 of these deaths (8.9%) were attributed to HIV infection. (Without
appropriate chemotherapy, 50-60% of non-HIV-infected TB cases will die within 
5 years.) The estimated mortality rate from TB in 1995 was about 52.5 per 100 000
population. It is predicted that in the year 2000, 3.5 million deaths will occur, 
17% more than in 1995; 500 000 of those deaths will be attributed to HIV
infection (14.2%). 

In brief, TB infection, morbidity and mortality will continue to increase in terms of
absolute numbers over the next 10 years unless the effectiveness of current control
programmes improves considerably (see Table 1.1).

Table 1.1. Estimated current and projected global epidemiological TB burden:
1995, 2000 and 2005 (in millions)

INDICATOR
YEAR

1995 2000 2005

World population 5716 6228 6594

INFECTION
Incidence 57 62 66
Prevalence 1900 2076 2200

MORBIDITY
INCIDENCE

Smear-positive 4.0 4.6 5.4
Other cases 4.8 5.6 6.5
Total 8.8 10.2 11.9

MORBIDITY
PREVALENCE

Smear-positive 8 9.3 11.2
Other cases 12 13.9 16.8
Total 20 23.2 28.0

HIV-ATTRIBUTABLE
MORBIDITY
INCIDENCE

Non HIV-related 7.06 8.8 NE
HIV-related 8.4%   0.74 14.9%   1.4 NE
Total 8.80 10.2 NE

DRUG RESISTANCE
Primary resistance < 10.0% NE NE

MORTALITY
Non HIV-related 2.73 3.0 NE
HIV-related 8.9%   0.27 14.2%   0.5 NE
Total 3.00 3.5 NE

NE: Not estimated
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TB CONTROL: AN ESSENTIAL COMPONENT OF PRIMARY HEALTH CARE

TB control and primary health care (PHC) are interdependent. Rapid progress in
TB control will not occur in low- and middle-income countries unless TB control
is integrated into the PHC system. Similarly, a PHC programme cannot be truly
effective unless it includes TB control. But when TB control and PHC are
integrated, TB case detection and case holding can be improved and extended to
entire populations.

Box 2.1. Why TB control should be integrated into PHC 

Nearly all the essential elements of PHC are applicable to TB control:

• PHC services should focus on the population’s major health problems.
TB is highly prevalent in all low- and middle-income countries. Its most
frequent clinical manifestation is cough, which is one of the most common
presenting symptoms among patients attending PHC services.

• PHC services should use technologies that are locally appropriate and
acceptable. TB control measures are technically easy to apply,
scientifically sound and socially acceptable.

• PHC services should be affordable. Even less-developed countries can
afford TB control technology.

• Communities should participate actively in developing health services.
Effective TB control depends not only on access to diagnostic and treatment
services, but also on the community's active participation.

• Progress in PHC both contributes to and depends on socioeconomic
progress. TB control contributes substantially to socioeconomic
development by reducing the burden of disease and death in the most
productive age groups.

Nevertheless, PHC and TB control differ in one important respect. Although
community share of health services cost is a feature of many PHC initiatives, TB
services should always be free of charge for the patients. Cost, even if minimal,
can hinder early diagnosis and treatment for many patients, thereby increasing the
spread of infection.

Control interventions
Effective case management (case detection, case treatment and case holding) should be
the principal intervention of any TB control programme because it is feasible and
affordable and results in:

• immediate reduction in mortality;

• immediate reduction in the infectiousness of TB patients, leading to decline
in transmission;
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• decreasing incidence and prevalence of morbidity resulting from declining risk of
infection, and

• prevention of the spread of mycobacterial drug resistance.

Mass chemoprophylaxis with isoniazid of asymptomatic tuberculin-positive
individuals is an effective intervention in terms of reducing TB incidence. But it is
costly and difficult to implement on a large scale, and carries a risk of liver
toxicity. Selective chemoprophylaxis to household contacts of smear-positive cases,
especially children under 5 years of age, may be feasible and affordable, but a lower priority
than successful case management.

Immunization (BCG vaccination) is a specific intervention aimed at preventing
serious forms of TB in children. However, it contributes little to preventing post-
primary TB and therefore has negligible impact on stopping transmission. (But it
is the Expanded Programme on Immunization, rather than the NTP, that should be
assigned responsibility for BCG vaccination.)

Interventions Aimed at Risk Factors
The risk of developing TB depends on two sets of factors - the risk of becoming
infected (extrinsic factors) and the risk of developing disease after infection
(modification of intrinsic factors).

The most important factor associated with the risk of infection (with
Mycobacterium tuberculosis) is the prevalence of sputum smear-positive cases.
This risk can be reduced through early diagnosis and effective treatment, i.e. case
management. Other factors influencing transmission of infection include crowding
and degree of exposure (i.e. the concentration of infectious particles in air).
However, no interventions to reduce or eliminate these risks have proved effective,
feasible and affordable. For instance, practical measures can be undertaken to
reduce exposure, such as installing safety cabinets for the processing of cultures
and using ultraviolet light to sterilize air. But they have no appreciable impact on
reducing TB infection.

After infection with tubercle bacilli, numerous well-established risk factors for
disease progression start to operate. Many of them are of clinical rather than
epidemiological interest, however, since they are not susceptible to public health
measures (e.g. risks associated with age, sex, time after infection). HIV infection
and malnutrition are two major disease risks that can be reduced through
intervention programmes. Both of these impair host defences against the
multiplication of bacilli and progression to clinical disease. The relevant
preventive measures are primarily the responsibility of the AIDS and Nutrition
Programmes, but their benefits in terms of reducing TB morbidity and mortality
can be enormous.

Other risk factors for which effective interventions exist include alcoholism,
diabetes, silicosis, immunosuppresive therapy and prolonged use of
corticosteroids. However, these risks are linked to a relatively small number of
cases, so the corresponding interventions do not have a measurable impact on TB
incidence in low- and middle-income countries.
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Box 2.2. The case-management intervention

In 1991 the World Health Assembly, recognizing effective case management as
the principal intervention for TB control, recommended improvements in
treatment management.

The WHO case-management strategy has five elements:

1. Political commitment to a nationwide and permanent TB programme,
integrated into the PHC structure, with technical leadership from a central
unit. Effective technical leadership requires a multidisciplinary team, with
expertise in the technical policies and management of TB control.

2. Case detection by microscopy through predominantly passive case
detection. In other words, detection of sources of infection among patients
with symptoms indicative of TB who are attending PHC facilities or seeking
treatment from health practitioners. Cultures can be used as an additional
diagnostic tool.

3. Implementation of directly observed (at least during the initial phase of
treatment), standardized, free-of-charge, short-course chemotherapy
using the WHO-recommended regimens for new smear-positive cases and
for re-treatment of smear-positive cases (failures, relapses and re-entry of
defaulters), and, if feasible, for new smear-negative cases of pulmonary and
for extrapulmonary TB. Proper case management should ensure full patient
compliance. The best way to do this is by direct observation, by the health
worker or volunteer, of patient intake of the daily or thrice-weekly drug
dose.

4. Regular supply of all essential anti-TB drugs (isoniazid, rifampicin,
pyrazinamide, streptomycin and ethambutol). Procurement and distribution
of drugs should be arranged in collaboration with the Essential Drugs
Programme. Advance planning for drug procurement and timely delivery of
drugs should be based on the number of cases registered during the last
complete six-month period (recording is done quarterly) and stock levels.

5. Establishment and maintenance of monitoring of case detection and
treatment outcomes based on recording of individual patient information in
district registers and a system of quarterly reporting and analysis of cohorts
of patients.

TUBERCULOSIS HANDBOOK

21

PART I



Key references

Comstock GW (1982) Epidemiology of TB. 
American review of respiratory disease, 125(3), Part 2:8-15.

WHO (1994) Framework for effective TB control. 
Geneva, World Health Organization (unpublished document WHO/TB/94.179).

WHO/UNICEF (1978) Alma-Ata 1978. Primary health care. 
Geneva, World Health Organization.

WHO (1988) TB control as an integral part of primary health care. 
Geneva, World Health Organization.

WHO (1991) Forty-fourth World Health Assembly. TB Control Programme, 
Resolution WHA44.8, 13 May 1991. Geneva, World Health Organization 

(unpublished document WHA44/1991/REC/1).

WHO (1994) Ninth General Programme of Work covering the period 1996-2001. 
Geneva, World Health Organization.

TB CONTROL: AN ESSENTIAL COMPONENT OF PRIMARY HEALTH CARE

22

PART I



TB CONTROL: A COST-EFFECTIVE INTERVENTION FOR A MAJOR
HEALTH PROBLEM

Cost-effectiveness of TB control
Health care managers at all levels, whether district, regional or national, must
allocate resources among different programmes. However, finding a rational basis
for resource allocation that takes the comparable effectiveness or outcomes of
different activities into account is a common problem.

Investing in health, the 1993 World Development Report (WDR) prepared by the
World Bank in partnership with WHO, provided a scientific framework for
rationalizing investment in health, based upon the disability-adjusted life year or
DALY concept. DALYs are a measure of years of life lost owing to premature
mortality and years of life lived with a disability. In comparing the costs of
securing one additional year of healthy life, that is, the cost of averting one DALY,
the relative cost-effectiveness of health interventions can be assessed. 

The WDR presented cost-effectiveness estimates for nearly 75 interventions, using
comparable methods and assumptions. TB control was one of 11 interventions
(Table 3.1), targeted at significant causes of disease burden, that were found to be
especially cost-effective. The TB intervention was modelled on a minimum
programme of passive case detection with microscopy and short-course
chemotherapy for smear-positive cases. TB control was classified as a clinical
services package, but it may also be considered as a public health package since
the treatment of TB patients interrupts the transmission cycle.

Table 3.1. Cost-effective interventions - in order of priority - in low- and 
middle-income countries

TYPE OF PACKAGE INTERVENTION

Clinical services package Management of the Sick Child
Prenatal and Delivery Care
Family Planning
Short-course chemotherapy for TB
Treatment of STD
Limited care1

Public Health package EPI Plus2

School Health Programme3

Tobacco and Alcohol Control
AIDS Prevention
Other public health
programmes4
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1. Limited care includes assessment, advice, alleviation of pain, treatment of infection and
minor trauma, and treatment of more complicated conditions as resources permit.

2. EPI Plus includes six EPI vaccines (diphtheria, tetanus, pertussis, BCG, polio and measles)
plus other new vaccines (hepatitis B, yellow fever, Japanese encephalitis) and micronutrient
supplementation (iron, iodine, vitamin A).

3. School Health Programme includes deworming, treatment of micronutrient deficiencies
and health education.

4. Other public health programmes is an information, education and communication to
increase public knowledge about family planning and nutrition, about self cure or indications
when care should be sought, and about vector control.
Disease surveillance activities also comes under this heading.

Source: World Bank, 1993.

Delivery of the 11 selected programmes would cost in total an average of about
US$ 12 per capita each year in low-income countries and about US$ 21.5 in
middle-income countries. The differences in programme costs are mostly owing to
variation in salaries. These vary markedly from country to country, in rough
proportion to the level of gross domestic product (GDP).

Table 3.2 compares the total cost of implementing the 11 most cost-effective
interventions identified by the 1993 WDR. TB control emerged as a crucial and
highly cost-effective intervention, costing US$ 3-5 per DALY gained in low-
income countries (per capita income US$ 350) and US$ 5-7 in middle-income
countries (per capita income US$ 2500). The cost per capita is US$ 0.6 in low-
income and US$ 0.2 in middle-income countries. TB control ranks third in the cost
ranking of interventions in low-income countries and is the least expensive per
capita and per DALY intervention in middle-income countries.
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Table 3.2. Estimated costs and health benefits of selected public health and
clinical services in low- and middle-income countries

Source: World Bank, 1993.

As well as direct intervention against TB, other cost-effective interventions exist
that include components relevant to TB control, as illustrated in Table 3.3.
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ANNUAL COST DISEASE
(US DOLLARS) BURDEN

INTERVENTION PACKAGE AVERTED
(%)

PER CAPITA PER DALY

A. LOW-INCOME COUNTRIES
(per capita income = US$ 350)
- Family Planning
- Prenatal and Delivery Care
- EPI Plus
- Management of the sick child
- School Health Programme
- Treatment of STD
- AIDS Prevention Programme
- Short-course chemotherapy for TB
- Tobacco and alcohol control
- Limited care
- Other public health programmes

TOTAL

B. MIDDLE-INCOME COUNTRIES
(per capita income = US$ 2500)
- Family Planning
- Prenatal and Delivery Care
- EPI Plus
- Management of the Sick Child
- School Health Programme
- Treatment of STD
- AIDS Prevention Programme
- Short-course chemotherapy for TB
- Tobacco and alcohol control
- Limited care
- Other public health programmes

TOTAL

0.9
3.8
0.5
1.6
0.3
0.2
1.7
0.6
0.3
0.7
1.4

12.0

2.2
8.8
0.8
1.1
0.6
0.3
2.0
0.2
0.3
2.1
3.1

21.5

20-30
30-50
12-17
30-50
20-25

1-3
3-5
3-5

35-50
200-350

-
-

100-150
60-110
25-30

50-100
38-43
10-15
13-18

5-7
45-55

400-600
-
-

3.0
4.0
6.0

14.0
0.1
1.0
2.0
1.0
0.1
1.0

-
32.2

1.0
3.0
1.0
4.0
0.4
1.0
2.3
1.0
0.3
1.0

-
15.0



Table 3.3. Other cost-effective interventions with components relevant to TB control

Clearly, even in the face of the HIV co-epidemic, TB control is a highly cost-
effective intervention and should be part of a basic package of clinical and public
health services available through PHC.

Budgetary implications of cost-effective interventions
Delivery of the 11 cost-effective programmes would cost an average of about US$
12 per capita each year in low-income countries and about US$ 21.5 in middle-
income countries (Table 3.2). The highest proportion of this cost would be for
prenatal and delivery care: 32% of the per capita cost in low-income countries and
41% in middle-income countries. The cost per capita of TB control would
represent 5% (US$ 0.50-1.00) of the total cost per capita of the 11 interventions in
low-income countries and 0.9% (US$ 4.0 to 5.0) in middle-income countries. The
cost of the minimum package of cost-effective clinical and public health
interventions is admittedly higher than current government expenditure on health
in low-income countries (which averages US$ 6 per capita a year). However,
major proportions of current budgets are allocated to cost-ineffective services.

Misallocation of resources in developing countries
Table 3.4 shows the extent of misallocation of health spending. It does this by
comparing estimated actual expenditure with the cost of a package of health
services designed to address most effectively the burden of disease in the
developing world. Governments in developing countries spend an estimated
average of US$ 21 per capita on health. But of this, it is estimated that only a mere

TB CONTROL: A COST-EFFECTIVE INTERVENTION FOR A MAJOR HEALTH PROBLEM

26

PART I

INTERVENTION COMPONENT RELEVANT TO TB CONTROL

EPI Plus BCG vaccination

School Health Programme Education on TB control

Management of the Sick Child Referral of children with suspected TB 

Prenatal and Delivery Care Referral of pregnant women 
with suspected TB

Limited care Selection for diagnosis and treatment 
of TB suspects in adults with 
respiratory symptoms

Other health programmes Education on TB control and TB 
monitoring and surveillance.

Source: World Bank, 1993.

3.2

3.3



US$ 1 is spent on effective public health measures. About US$ 4-6 per capita is
allocated to clinical services delivered through PHC. This amount should be
doubled to cover the minimum package of essential clinical services. Reducing the
relative weight of expenditures in university and other large hospitals, and
increasing budget provisions for PHC would be one way of doing this.

Table 3.4. Actual and proposed allocation of public expenditure in developing
countries (US$ per capita) in 1990.

1. Discretionary clinical services mean all health services not included in the public health and
essential clinical services packages, including low-cost-effectiveness treatment of cancer,
cardiovascular disease, other chronic conditions, major trauma and neurological and
psychiatric disorders. A negative number indicates total spending below the cost of the
package.

Source: World Bank, 1993.

Low-income Countries 

However, selection of appropriate priority programmes and reallocation of
resources will not be enough to implement the 11-intervention package, including
TB control, in low-income countries. Governments will also have to increase their
budgets for health, encourage cooperation agencies and NGOs to direct their aid
towards supporting government priorities (NTPs among them), and secure
community participation in the funding of some health services (but maintaining
free TB treatment for all patients).

Only strong political commitment to ensuring essential clinical services and public
health programmes will ensure the necessary changes in budget allocation.
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PACKAGE SPENDING UNDER THE PROPOSED WDR PACKAGE ESTIMATED
COMPONENT LOW-INCOME MIDDLE-INCOME ALL ACTUAL

COUNTRIES COUNTRIES DEVELOPING SPENDING ALL
COUNTRIES DEVELOPING

COUNTRIES

Public health 4 7 5 1

Essential 8 15 10 4-6
clinical 
services

Sub-total 12 22 15 5-7

Discretionary -6 40 6 13-15
clinical 
services1

TOTAL 6 62 21 21

3.3.1



Middle-income Countries

The budgetary situation is more favourable in middle-income countries. Here the
main concern is to re-allocate the available resources to essential clinical care and
prevention. In these countries, activities additional to the minimum TB
programme could be envisaged and funded, such as short-course chemotherapy for
smear-negative patients and use of culture for diagnostic purposes.

Affordability of anti-TB drugs
The cost of anti-TB drugs used to be an obstacle to the widespread use of short-
course chemotherapy. The cost of rifampicin and pyrazinamide was particularly
high. This meant that only richer countries could afford the more effective and
shorter regimens, which depend on use of these two drugs. This resulted in varying
standard of TB control. In developed countries, short-course chemotherapy was
administered to all cases. Conversely, in some of the poorer developing countries,
cheaper but less effective 12-month regimens were administered to all cases. Other
developing countries administered short-course chemotherapy regimens (6 or 8
months) including rifampicin and pyrazinamide for pulmonary smear-positive
cases, and standard longer 12-month regimens, without rifampicin and
pyrazinamide, for pulmonary smear-negative and extrapulmonary cases.

However, the costs of anti-TB drugs have fallen in real terms and analysis shows
that short-course chemotherapy is now affordable for all countries.

The 1995 free-on-board prices of different chemotherapy regimens ranged from
US$ 16-36 for new cases and between US$ 46-56 for re-treatment cases. Adding
transport and distribution costs, the mean cost of drugs for a patient became
approximately US$ 30 for an 8-month regimen in low-income countries and US$
41 for a 6-month regimen in middle-income countries. A low-income country
which detects 100 cases, all forms, per 100 000 population could therefore expect
to invest US$ 3000 per 100 000 people in drugs for short-course chemotherapy of
all patients, i.e. around US$ 0.03 per capita using an 8-month regimen. With the
same level of case detection, a middle-income country could expect to spend US$ 4100 per
100 000 people, i.e. around US$ 0.04 per capita using a 6-month regimen.

Based on the above figures, Table 3.5 compares the per capita cost of 8-month and
6-month short-course chemotherapy, and per capita drug expenditure in low- and
middle-income countries for different case-detection rates. From this comparison
it is evident that the cost of anti-TB drugs should no longer be considered an
obstacle to providing at least an 8-month short-course chemotherapy regimen for
all forms of TB in all countries.
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Table 3.5. Comparison between per capita cost of TB short-course
chemotherapy and per capita drug expenditure
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LOW-INCOME MIDDLE-INCOME
COUNTRIES COUNTRIES

Total drug expenditure 1.00 to 10.00 10.00 to 50.00
(US$ per capita)

Public sector drug
expenditure 
(US$ per capita) 0.10 to 6.00 1.00 to 25.00

TB drugs expenditure 8-month regimens 6-month regimens
(US$ per capita)

TB cases 100/100 000 0.03 0.04
200/100 000 0.06 0.08
300/100 000 0.09 0.12



PART II

ASSESSING THE TB PROBLEM: SITUATION ANALYSIS
Efficient formulation or reformulation of an NTP depends upon accurate
information concerning the country’s TB burden. A situation analysis should
therefore be undertaken - ideally by the relevant national authorities with the
technical co-operation of WHO, other international organisations, NGOs and
donors. 

The situation analysis should provide basic information for:

• determining the operational and financial feasibility of a revised programme;

• draft reorganisation of programme management at the different levels;

• developing an action plan.

The analysis should include information on the country’s demographics, its
general socio-economic status, the degree of government commitment to TB
control, the parts of the health system that could apply the intervention technology
selected and the financial resources that could be mobilised to support the
programme. The technical content of such an analysis will consist of
epidemiological information on infection, morbidity and mortality, evaluation of
existing policies, and case detection and treatment results. 

DEMOGRAPHIC, SOCIOECONOMIC AND EPIDEMIOLOGICAL SITUATION

Population data
The description of the country’s demographic pattern should be relevant to
assessment of its TB problem. The following information is therefore needed:

• size of the population*

• age and sex composition of the population (proportion of population under
15 years of age*)

• distribution of population by health administrative jurisdictions

• population density

• urban and rural distribution*

• birth rate*

• mortality rate, infant mortality*

• population growth rate*

• life expectancy at birth.
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Additionally, past trends and projected trends for the next 10 years will be needed
for those variables marked with an asterisk.

The size and composition of the population by age and sex, and the distribution by
administrative jurisdictions are required for calculating infection, morbidity and
mortality rates.

Information on geographically circumscribed populations at high risk of TB - such
as socially underprivileged minorities in rural and periurban areas, refugee groups,
displaced people and prison inmates - may also be needed.

Socioeconomic data
Some of the demographic data - namely the urban/rural distribution, birth rate,
infant mortality and life expectancy at birth - will indicate the country’s level of
socio-economic development. This information should be complemented with a
review of relevant socio-economic indicators. These can generally be found in
economic and development reports issued by the government and international
agencies (such as WHO, UNICEF, UNDP and the World Bank). The indicators
covered should include:

• per capita GDP;

• per capita GNP;

• per capita real GDP, which is also called purchasing power parities or
PPP;

• total per capita annual health expenditure, including public sector
expenditures (government, health-related social security and social insurance
programmes, and foreign aid) plus private sector expenditures;

• per capita total annual drug consumption. 

The format for a summary table for the main population and socio-economic
indicators is given in Table 4.1. The table presents data from the situation analyses
carried out between 1990 and 1995 as part of comprehensive NTP reviews in 4
low-income countries and 4 middle-income countries (see Box 4.1). A situation
analysis was the key initial activity in the review and reorganisation of each
national programme. Revised programmes, in line with current WHO policies, are
now being implemented in these countries.
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Box 4.1. Per capita health expenditure and drug consumption in 8 countries

As part of a comprehensive NTP review, 4 low-income countries (Bangladesh,
Ethiopia, Nepal and Zimbabwe) and 4 middle-income countries (Brazil,
Mexico, Morocco and Thailand) analysed their per capita health expenditure
and drug consumption.
In the low-income countries, total per capita health expenditure ranged from
US$ 4-42, with half coming from the government budget (i.e. the public sector),
including foreign aid. With the exception of Zimbabwe, total drug consumption
was US$ 2 or less per capita. The public sector contributed only 
10% or less of this in Bangladesh and Nepal, and more than 50% in Ethiopia.
Given that the cost of a minimum effective TB control programme ranges from
US$ 0.50-1.00 for low-income countries (see Chapter 3), and that low-income
populations can contribute very little of this cost, these particular countries and
others like them need to increase their public sector budget, reorient budgetary
funds towards the rural and poorest segments of the population, and obtain
external or other resources if they are to fight TB. 
In the middle-income countries reviewed, the per capita total health expenditure
ranged from US$ 40-132. The per capita public sector proportion of this was
relatively low (in comparison with real GDP), as illustrated in Morocco (US$
13) and Thailand (US$ 26). These countries would need to increase the
proportion of the budget that is assigned to health spending in order to revise
their NTPs. The situation is more favourable in Brazil and Mexico. Here public
spending on health is high enough to cover the cost of all the essential clinical
and public health programmes.
The per capita total drug consumption was US$ 10 in Thailand, and almost
three times higher (US$ 28) in Mexico. The public sector share is quite
substantial, at about 20%, in Brazil and Mexico. It was much lower in Morocco
and Thailand, but even so, sufficient for implementing effective NTPs without
external financial help.

Epidemiological data
In developing countries the information on TB incidence that is available from
national health programmes is generally useful but insufficient for the purpose of
revising the NTP. So further data must be gathered.

In the absence of community surveys, tuberculin surveys among schoolchildren
are usually the best source of available data for estimating prevalence and annual
risk of infection. If no tuberculin surveys have been carried out in the country,
results from surveys undertaken in neighbouring countries of a similar socio-
economic status may be informative. (It should be noted that the infection data
from household contact studies or patients attending health facilities are not useful
for a general epidemiological description because the tested groups do not
represent the entire population.)
As for morbidity data - generally limited to notification statistics - analysis
should cover:
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• total number of cases and rates per 100 000 population per year;

• trend in the number and rate of notifications during the last 10-20 years;

• distribution of cases and trends by age and sex;

• distribution of cases by administrative jurisdiction and classification (at least)
into 3 categories:
• smear-positive pulmonary cases;
• other pulmonary cases;
• extra-pulmonary cases.

Reporting data may have been provided by only some of the health facilities. In which
case, making national estimates on the basis of reports from a sample of urban and rural
districts would be preferable. The morbidity data should be complemented with any
available information on prevalence of HIV positivity among TB patients. Information
on prevalence of mycobacterial primary drug resistance is also useful, but not essential.
Table 4.2 presents incidence data for the same 8 developing countries reviewed in
Table 4.1.
In low-income countries, notification rates are usually based on incomplete data. At
least, the notifications reported by MOHs do not cover the cases managed by the private
sector. Every effort should therefore be made to gather data from the private sector. 

Box 4.2. Analysing the notification rate

The NTP review described in Box 4.1 also looked at case-notification rates.
In Bangladesh and Nepal, the TB notification rates were less than 100 cases per
100 000 population, suggesting considerable under-reporting or low coverage
of case-detection and treatment activities, or, more likely, both these factors.
Additionally, smear-positive cases often represented less than 50% of all
notifications, suggesting that priority for case detection had been given to cases
that were not sources of infection.

In Ethiopia and Zimbabwe, case detection and reporting are probably
inadequate. But even so, the notification rate of about 185 per 100 000 reflected
the high prevalence of TB and HIV co-infection: 45% of TB patients in Addis
Ababa, Ethiopia and 40-60% of TB patients in Zimbabwe were HIV-positive.
Among the middle-income countries, the notification rate in Mexico was very
low (16.8 per 100 000). This was probably because of under-reporting and low
coverage, and the fact that the notification system does not include the cases
managed by several social insurance agencies.

Analysis of case notification should also focus on the number and proportion of
pulmonary smear-positive cases. Generally, smear-positive cases should make
up 45% of all notified cases and 65% of all new pulmonary cases. In Ethiopia,
only 6% of the high number of reported cases were smear-positive. This is not
surprising given that most cases were diagnosed on the basis of clinical or
radiological evidence. The proportion of smear-positive notified cases was quite
low in Bangladesh (35%) and Zimbabwe (26%). In Nepal and the 4 middle-
income countries the proportion was around 50% which is acceptable since
extra-pulmonary cases were included in the total number of notified cases.

Source: WHO, 1996.
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COUNTRY POPULATION INDICATORS, 1994 SOCIOECONOMIC INDICATORS, PER CAPITA, IN US$

POPULATION BIRTH RATE INFANT % IN GNP REAL GDP HEALTH TOTAL DRUG
(MILLIONS) PER 1000 MORTALITY URBAN AREAS 1993 AFTER PPP, EXPENDITURE CONSUMPTION

1994 1990 1990

Low –income Total  Public Total  Public

Bangladesh 117.8 36 91 18 220 1066 7 3 2 0.1
Ethiopia 53.4 49 117 13 100 365 4 2.4 1 0.6
Nepal 21.4 39 84 13 160 822 7 3.5 2 0.2
Zimbabwe 11.2 39 66 32 540 1856 42 22 6 NI

Middle-income

Brazil 159.1 25 51 78 3020 5918 132 88 16 3.2
Mexico 91.9 28 27 75 3750 8252 89 45 28 6.4
Morocco 27.0 29 55 51 1371 3370 40 13 11.5 1.5
Thailand 58.2 20 27 20 2040 6424 73 16 10 0.8

NI: No information was available

Sources: for population indicators: UNICEF, 1996.
for GNP and real GDP indicators: Population et Societés, 1995.
for health expenditure: World Bank, 1993.
for drug consumption indicators: Ballance et al., 1992; Quick JD, Tolentino R, in press.
for Morocco: Guedira, 1994.
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Table 4.1. Population and socioeconomic indicators in 8 developing countries
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COUNTRY TB CASE NOTIFICATION, 1993 ESTIMATED ESTIMATED ESTIMATED
ANNUAL INCIDENCE INCIDENCE
RISK OF SMEAR (+) ALL CASES

TOTAL RATE SMEAR POSITIVE PULMONARY TB INFECTION CASES PER BY 1993
PER 100 000 100 000 WB REPORT

NUMBER RATE % OF ALL CASES USING ARTI

Low-income

Bangladesh 54 001 46.9 18 993 16.5 35 1.0-1.5 75 220
Ethiopia 99 329 185.9 5 752 10.8 6 1.4 77 155
Nepal 13 161 63.2 6 679 32.1 51 Urban   2.0 100 167

Rural    4.5 200
Zimbabwe 20 125 187.4 5 331 49.6 26 0.8 125 207

Middle-income

Brazil 87 280 54.8 44 687 28.1 51 0.8 40 56
Mexico 15 145 16.8 8 164 9.1 54 0.5 25 110
Morocco 27 626 106.5 13 168 50.8 48 1.2 70 125
Thailand 49 668 86.3 20 260 34.8 42 1.5 75 173

Sources: for TB Case Notifications: WHO, 1996.
for ARTI estimates: various NTP reviews.
for total morbidity estimates: World Bank, 1993.

Table 4.2. TB epidemiological indicators in 8 developing countries 



Mortality data, if available, should also be analysed in the same way as morbidity
data: absolute number and rates of deaths, time trend and distribution by age, sex
and political jurisdiction. Case fatality in cohorts of patients is very useful for
judging treatment efficacy.

Once the notifications have been analysed, the real incidence of TB morbidity
should be estimated. One method, which may incorporate much inaccuracy, is that
whereby 1% of the ARTI is considered to correspond to 50 smear-positive cases
per 100 000 population. Generally, though, despite its limitations, this method
does offer a crude guide as to whether the notification rate is too low. Table 4.2
presents some estimates of incidence using this method, plus other data, as
reported in the NTP reviews of the aforementioned 8 countries. The resulting
estimated incidence is much higher in each country than indicated by its
notification rate for smear-positive cases.

Notification rates are especially low in low-income countries. In Bangladesh,
the notification rate is 22%, in Ethiopia 14% and in Nepal about 20% of the
estimated incidence of smear-positive cases. The discrepancies between
notification rates and real incidence might actually be much higher. This is
because the incidence of smear-positive cases may be considerably
underestimated because of difficulties in applying the tuberculin test to measure
the prevalence of infection accurately. Additionally, the relationship between
ARTI and incidence of smear-positive cases may not apply following
implementation of effective TB programmes, and the increasing prevalence of
important risk factors such as HIV infection and malnutrition.

The last column of Table 4.2 shows the estimated incidence for all cases of TB
(smear-positive and smear-negative, pulmonary and extra-pulmonary), as
published in the 1993 World development report and based on a wide range of data
sources.

More accurate and practical ways of estimating TB incidence are being developed
by GTB. In the meantime, the ARTI offers a useful albeit imperfect guide for
judging whether the notification rate reflects reality.

In certain settings, estimating the number of cases attributable to HIV, using the
estimates of the number of individuals dually infected with HIV and TB, may be
useful for estimating the importance of the role of HIV in increased TB
notification and incidence.
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HEALTH SYSTEM AND GOVERNMENT COMMITMENT TO TB CONTROL

This chapter introduces situation analysis of the health infrastructure, population
access and use of health services, and government commitment to TB control. The
information from NTP reviews carried out in 8 developing countries (referred to in
Chapter 4) will be used to illustrate the type of data that should be gathered for
reviewing health infrastructure.

Health system
Information on the institutions involved in the country’s general health system, their
organisation, and the number, type and distribution of their health facilities is needed
for evaluating TB control activities. Information should therefore be gathered on:

• MOH infrastructure;

• social insurance institutions;

• non-profit NGOs;

• for-profit private health providers;

• educational institutions that train health professionals and other health
workers.

MOH Infrastructure

In reviewing the MOH infrastructure, information is needed on:

• public health sector policies in relation to: programme priorities, integration
of programmes, decentralization of authority, community participation,
budget priorities, contribution of external financial aid to the health sector;

• managerial organisation in the form of an organisational chart of the MOH at
district, regional and central levels; lines of authority; position of TB
programme management at each level (as an indication of how much
importance is assigned to TB control);

• number and categories of TB officers at district, regional and central level;

• structure of general health facilities: number of hospitals, health centres,
health posts; average catchment populations for each type of health facility;

• specialised TB or chest disease facilities: number and distribution of hospitals
and TB or chest clinics; number of TB hospital beds in general hospitals;

• diagnostic and treatment services per general health facility and TB clinic,
with special reference to microscopy and culture for diagnosis;

• at health facilities: physicians, nurses, paramedical staff; general statistics
for population per physician, per nurse and per hospital bed;

• type, number and distribution of laboratory professionals and technicians
who perform microscopies for diagnosis of TB.
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Social Insurance Institutions

The description of the social insurance institutions should include the same kind of
information as the description of the MOH infrastructure.  Several institutions may
provide health services to members - such as government employees, social security
programme participants and workers of large industries, mines and agricultural
operations - who pay a monthly fee. The information collected for this category of
health facility should focus on management of activities related to TB patients, staff
who take care of TB patients, and diagnostic and treatment facilities.

Non-profit NGOs, Private Health Providers and Educational Institutions

The information on the network of health facilities run by NGOs should include
the numbers and geographic location of diagnostic and treatment facilities and of
staff taking care of TB patients.

The health system situation analysis should also refer to the number of private
doctors and clinics per area.

An outline of the intermediate and higher education facilities that train
professionals and technicians for the health sector (doctors, medical assistants,
nurses, auxiliary nurses, laboratory professionals and technicians, and community
health workers) should also be included. Teaching on TB should be described,
including the annual number of graduates.

Population access to and use of health services
Once the structure of government, social insurance and private health services and
their TB services have been described, the level of population access to any kind of
health services should be assessed. This assessment should be based on the national
definition of access (e.g. percentage of the population located within one hour by
walking or usual transportation means) of free or affordable health services.

The access information should be complemented with  indirect indicators on the
availability of services such as population per doctor, population per nurse, or
population per hospital bed.

The analysis should also examine use of health services by the population with
access, specifying the percentages of population who use government health
facilities, social insurance institutions, NGO services or private doctors.
Information on use and access is important because it is level of population access
to health services and level of population use of health services that determine the
effectiveness of a TB programme.

Finally, even if all health facilities and private doctors are able to provide correct
diagnosis and treatment of TB, not all the population with access may seek care
from them. Some people may prefer to consult traditional health practitioners, or
even not to seek care at all. Analysis of the availability of health services should
therefore include estimates of the population who have access to those services and
what proportion of that population uses them. In low-income countries, the actual
use of the services by the population with access may be relatively low: 40-60%.
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Box 5.1. Population access and related indicators

Table A presents the population access and other related indicators for 8
developing countries. The potential effectiveness of the NTP in Bangladesh,
Ethiopia and Nepal is limited by the low access of the population (45%, 46%
and 30% respectively) to any health service, public or private. The figures for
population per doctor, nurse and hospital bed in these 3 low-income countries,
taking into consideration public, NGOs and private health workers and
hospitals, are consistent with the low accessibility percentages. In these
countries, the pace of future development of primary health care services and
improvements in population access to them will partly determine whether TB
control efforts succeed.

Table A. Population access to health services and related indicators

COUNTRY
POPULATION ACCESS TO HEALTH SERVICES (%)              POPULATION PER

TOTAL URBAN RURAL DOCTOR NURSE HOSPITAL BED

Low-Income
Bangladesh 45 - - 5 304 6 417 3 158
Ethiopia 46 - - 32 650 5 402 4 141
Nepal 30 80 20 16 830 2 755 4 010
Zimbabwe 85 90 80 7 180 988 1 959

Middle-Income
Brazil 90 - - 684 1 206 301
Mexico 85 95 60 1 184 839 801
Morocco 70 100 50 4 844 1 053 809
Thailand 90 90 90 4 490 928 620

Total population
Without access
With access
Access to:
Public sector services
Social insurance 
Private sector

91.9
13.5
78.4

16.9
59.7
1.8

100.0
15.0
85.0

18.3
64.7
2.0

100.0

21.6
76.1
2.3

Sources: UNICEF, 1996; World Bank, 1994.

In the middle-income countries and Zimbabwe access is satisfactory in urban areas. In
Mexico and Morocco access for rural populations is rather low. There is no
information on either rural or urban access for Brazil.
Access data should be broken down into the different kinds of entity providing health
care services. For instance, the population access data for Mexico can be classified as
shown in Table B:

These figures show clearly that a TB programme operating only in MOH (public
sector) facilities will cover about one-fifth of the population (18.3% of all populations
and 21.6% of the population with access to health services). In such instances, the
programme should be extended to the many agencies that provide social insurance
services since they are the main health care providers.

MILLION % %
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Government commitment to TB control

The major objective administrative indicators for evaluating government
commitment to TB control are:

• establishment of a TB central unit;

• full-time staffing of the TB Central Unit with a multidisciplinary team
qualified in TB control  technical policies and management;

• designation of regional TB co-ordinators for programme monitoring and
supervision;

• designation of a national reference TB laboratory;

• creation of a network of regional TB laboratories for training, supervision
and microscopy quality control;

• development or updating of an NTP manual;

• allocation of budgetary resources to cover essential activities such as training
and supervision, and drugs procurement;

• securing (in low-income countries) of external aid.

Table 5.1 presents information on indicators for measuring commitment to TB
control for 8 developing countries. In general, the data indicate that the
governments attach priority to TB control. A TB central unit existed in all
countries and almost all of them had regional co-ordinators, a national reference
laboratory, regional laboratories and a national budget.  However, only Morocco
had updated the national TB manual as an instrument for implementing modern
TB control measures. With the exception of Nepal, the national budget covered
90% or more of TB control expenses. The participation of external agencies is
highly visible in low-income countries, especially in Nepal.

Such a table does not provide specific information on the adequacy of the
budgetary provisions for TB control.  But at this stage of the planning or re-
planning process, the general information on per capita health expenditure
discussed in Chapter 4 is enough to judge the adequacy of the public sector budget
for TB control and whether reorganisation of the NTP is necessary.  Detailed
analysis of budget needs will be possible only at the end of the planning process.

5.3

Information on average population per government health facility
(district/provincial hospital, outpatient facility with doctor and outpatient facility
with paramedical staff) complements and is very useful for interpreting access
statistics. Table C presents this information for Bangladesh and Morocco:

TYPE OF HEALTH UNIT AVERAGE POPUL.

District hospital 1.5-2.0 million
Thana health and family 200 000
planning centre -31 beds
Sub-union centre - 15 000-20 000
with doctor

Health assistant -CHW 2 000

TYPE OF HEALTH UNIT AVERAGE POPUL.

District hospital 337 500
Health centre - 31 000
With doctor
Primary health care unit - Total 15 000
without doctor Urban 28 700

Rural 9 000
Mobile health teams 1 000-2 000

BANGLADESH MOROCCO
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Table 5.1.  Indicators for measuring government commitment to TB control
COUNTRYAND TB STAFF LABORATORY UPDATED NATIONAL EXTERNALAID
PROGRAMME NATIONALTB BUDGET %
REVIEWYEAR CENTRALUNIT REGIONAL NATIONAL REGIONAL PROGRAMME OFFICIAL NGOS

COORDINATOR REFERENCE MANUAL MOH OTHER AGENCIES

Low-income
Bangladesh, Progr. Manager No No No No >95 <5% WHO Some NGOs
1990 2 Med. Assist.
Ethiopia, 1994 5 MOs No Yes Only 1 No ? ? WHO, Italy, GLRA

Netherlands
Nepal, 1994 National To be Yes No No 16 84% WHO, Japan AMS,

TB Centre designated BNMT,INF
GENETUP,UM,

NATA,
TEAM,etc

Zimbabwe, 3 part-time Part-time Yes No No >90 <10% WHO RAPT, IUATLD
1992 professionals provincial 

coord.
Middle-income
Brazil, 1994 6 MOs, 4 macro- Yes Yes No 100 0% WHO No

3 nurses regional teams State labs
Mexico, 1995 6 MOs State Yes Yes No 100* 0% WHO No

coordinators State labs
Morocco, 1996 6 Provincial Yes Yes Yes >90 <10% WHO, WB Local NGOs

professionals coordinators
Thailand, TB Division Zonal TB Yes Yes No 100* 0% WHO No
1995 centres

• Includingbudgetaryallocationsof social security institutions (Mexico), or fromBangkokMetropolitanAdministrationHealthdepartment (Thailand)
Abbreviations:
AMS Aide médicale et sanitaire 
BNMT British Nepal Medical Trust
GLRA German Leprosy Relief Association

GENETUP German Nepal Tuberculosis Project
INF International Nepal Fellowship
MO    Medical Officer                                
NATA Nepal Anti-Tuberculosis Association            

TEAM The Evangelical Alliance Mission               
UMN United Mission to Nepal                        
RAPT ZimbabweNationalAnti-TuberculosisAssociation
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REVIEW OF CASE DETECTION AND TREATMENT

A review of case detection and treatment outcomes should be carried out quarterly
and annually by the NTP. It will provide the basic elements for assessing the
overall quality and coverage of the control programme.

Case detection
The review of case detection should focus on the quality and coverage of smear
microscopy examination, of all patients attending health facilities with symptoms
suggestive of pulmonary TB. The most relevant data are:

On laboratories:

• number of laboratories providing bacteriology services for diagnosis of TB
(microscopies or culture), per population;

• map showing the laboratory network;

• training of laboratory staff responsible for TB bacteriology services;

• supply (in terms of sufficiency) of reagents and materials for sputum-smear
microscopies and cultures;

• quality control system for microscopy;

• supervision of microscopists;

• quality and maintenance of microscopes.

On health facilities:

• means of transporting sputum samples from peripheral health facilities to
laboratories;

• number of new outpatient visits to hospitals, health centres and health posts,
preferably by age and sex, and estimates of the prevalence of patients with
symptoms indicative of TB (e.g. cough for more than 3 weeks) during one
year; if reliable statistics on outpatient visits are lacking, actual workload can
be estimated by reviewing the records from selected health institutions in a
representative area; 

• definition used for “TB suspect”;

• number of patients investigated by microscopy (with number of patients
investigated by one, two or three microscopies) for diagnosis of TB;

• number of microscopies performed for diagnosis during one year;

• notification of new cases classified as smear-positive pulmonary, other
pulmonary cases and extra-pulmonary cases. The proportion of smear-
positive cases among all pulmonary cases provides an indication of the
quality of diagnosis and the priority given to identifying sources of infection. 
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Table 6.1 presents case-detection data collected during NTP reviews in 8 developing
countries (see Chapters 4 and 5).

Treatment
The review of current TB treatment practices should cover:

• proportion of new cases treated initially at home and at hospital, and average
duration of hospital treatment;

• how directly observed treatment is administered to patients treated at home
and those treated at hospital;

• chemotherapy regimens for new pulmonary smear-positive, pulmonary
smear-negative and extra-pulmonary cases;

• chemotherapy regimens for previously treated cases (relapse, return after
interruption, failure);

• availability of drugs at health facilities (to be complemented with
information on managerial activities (see next section);

• 2 (3) month conversion rate for new smear-positive cases;

• results of cohort analysis for 6 treatment outcomes: cure, complete treatment,
failure, death, treatment interruption (default) and transfer out.

Table 6.2 presents treatment data for 8 developing countries.

The average population per laboratory performing microscopies ranged from 
150 000 to 250 000. The ideal ratio of laboratories to population depends on the
density of population and the communication network. In urban areas, one
laboratory per 250 000 population may be adequate. In rural areas with scattered
population over long distances, one laboratory for 50 000 population may be
justified. Quality control of microscopies and maintenance of microscopes were
the most neglected activities in relation to case detection. The table shows also the
proportion of smear-positive cases notified in the year before the programme
review, i.e. before re-organisation of the control programmes. The data for some
countries are not reliable because no distinction was made between new and
relapse cases. In general, the positivity rate was rather low: 36% or less in low-
income countries, with the exception of Nepal. The rates were satisfactory in
middle-income countries in which about 50% of all notified cases were smear-
positive. Among pulmonary cases, 62% in Brazil and 78% in Morocco were
smear-positive.
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COUNTRY AND NO OF POPULATION QUALITY LABORATORY
TBNOTIFICATIONS PRIOR

PROGRAMME LABORATORIES PER LAB. CONTROL MAINTENANCE
TO PROGRAMME REVIEW

REVIEW YEAR YEAR TOTAL CASES SMEAR (+) %

Low-income
Bangladesh, 544 227 000 No No 1989 around 50 000 36
1990

Ethiopia, 187* 250 000 No No 1994 99 329 6
1994

Nepal, 1994 ? ? No No 1993 13 161 51

Zimbabwe, 75 150 000 No No 1991 All 12 198 33
1992 Pulm. 10 348 39

Middle-income
Brazil, 1994 850 187 000 Some States Yes 1992 All 85 955 53

Pulm. 73 616 62

Mexico, 1995 ? - 14 States No 1994 16 353 59

Morocco, 157 172 000 Irregular No 1994 All 30 316 48
1996 Pulm. 18 780 78

Thailand, ? ? No No 1994 47 767 42
1995

*Not all involved in tuberculosis control

T
U

B
E

R
C

U
L

O
SIS H

A
N

D
B

O
O

K

49

PART II

Table 6.1. Case-detection data collected during NTP reviews in 8 developing countries
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Table 6.2. Summary of TB treatment activities in 8 developing countries

COUNTRY AND TREATMENT POLICIES TREATMENT OUTCOMES YEAR BEFORE PROGRAMME REVIEW

PROGRAMME

REVIEW YEAR FOR NEW SMEAR (+) FOR NEW SMEAR (-) DOTS YEAR CURE/COMPLETION RATE DEFAULTER RATE

Low-income
Bangladesh, 
1990

Ethiopia, 
1994

Nepal, 
1994

Zimbabwe, 
1992

Middle-income
Brazil, 1994

Mexico, 1995

Morocco, 1996

Thailand, 1995

NI: No information is available

12M: 1STH/11TH, or
8M: 2ERHZ/6TH

12M: 2STH/10TH, or
8M: 2SRHZ/6T(E)H

12M: 2STH/10TH, or
8M: 2ERHZ/6T(E)H

8M: 2SRTHZ/6TH

12M: 1STH/11TH

10M: 2STH/8TH

12M: 2STH/10TH

12M: 2STHZ/10TH

No

Only pilot areas

Only pilot areas

In initial phase of
hospitalised cases

1989

1993

1993

1991

Estimated 40%

Pilot areas 72
Other areas <30

Pilot areas 84
Other areas NI

NI

Estimated 40%

15
>50 

5
NI

NI

6M: 2RHZ/4RH

8M: 2RHZ/6R2H2

6M: 2SRHZ/4RH

6M: 2E(S)RHZ/4HR

6M: 2RHZ/4RH

8M: 2RHZ/6R2H2

6M: 2RHZ/4RH

4M: 2RHZ/2RH

No

<10% cases

No

Only pilot areas

1993

1994

1995

1994

46
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86

Estimated 50%

28

NI

5

Estimated 30%
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Table 6.3. Summary of case-detection and treatment activities in 8 developing countries

COUNTRY AND PERMANENT WHO STANDARD TRAINING SUPERVISORY POPULATION WITH
PROGRAMME DRUG SUPPLY RECORDING/REPORTING PROGRAMME VISITS ACCESS TO DOTS
REVIEW YEAR

Low-income
Bangladesh, 1990

Ethiopia, 1994

Nepal, 1994

Zimbabwe, 1992

Middle-income
Brazil, 1994

Mexico, 1995

Morocco, 1995

Thailand, 1995

Frequent shortages

Frequent shortages

Yes

Frequent shortages

No

Only in pilot areas

Multiple systems

No

No

Yes

Yes

Yes

No

Yes

Yes

Yes

0%

26% 

<10% 

0%

Yes

Occasional shortages

Yes

Yes

Yes

Slight changes

Yes

Multiple systems

Yes

Yes

No

Yes

No

Yes

Irregular

For TB clinics

0%

<10% 

0%

<10%



Box 6.1. Key elements of case detection and treatment

Successful case detection and treatment consists of: 

Logistics
• Methods to predict drug needs

• Procurement, storage and distribution of drugs

• Methods to monitor drug stocks at health facility, regional and national
levels

• Frequency of supply and reasons for shortages of drugs and materials for
laboratory diagnosis (sputum containers, reagents, slides).

Training
• in case management for staff who take care of patients

• in bacteriological techniques for laboratory personnel

• in programme management for control officers

• in use of training centres; training of trainers, and monitoring of number
and percentage of staff trained for each type of course.

Supervision
• creation of a supervisory system from central to regional level, and from

regional to peripheral levels

• specification of frequency and content of supervisory visits and use of
supervisory checklists

• modifying TB control activities according to feedback from supervisory
activities.

Monitoring (including recording and reporting)
• description of the NTP information system, including forms for case

registration and notification, and for follow-up of patients

• quarterly reports on treatment outcomes

• completion of forms to request microscopies and to report results of
microscopy

• maintaining linkages between health facility and laboratory information
systems to keep track of sputum-smear-positive patients identified by the
laboratories.

Table 6.3 presents a brief summary of case-detection and treatment activities in
8 developing countries.
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PART III

ESTABLISHING A REVISED TB CONTROL STRATEGY

Following the situation analysis described in Part II, weaknesses in a country’s TB
control efforts can be identified. Thereafter, revision of the NTP strategy involves
technical and managerial improvements to resolve any problems and achieve the
programme’s objectives.

Part Three presents the steps involved in revising an NTP strategy.

ORGANIZATIONAL AND BUDGETARY DECISIONS

As a first step in revising an NTP, the NTP manager should brief senior MOH
officials on the country’s TB problem, noting:

• that TB control is an essential component of PHC;

• the severity of the TB problem and how it predominantly affects the most
socially and economically vulnerable population groups;

• the progress made by WHO and other international agencies in developing
cost-effective TB programme management strategies and effective tools for
TB control;

• the need for strong commitment on the part of the MOH to TB control as a
priority government action, supported by appropriate budgetary allocations;

• the urgent need for an initial investment to readdress the situation and start
implementing effective control measures.

The MOH department responsible for TB control should then present a report to the
Minister on the results of the TB situation analysis, specifying the main problems
identified (see Box 7.1).
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Establish a revised national tuberculosis programme strategy
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Make decision
needed to introduce
the Revised National
Tuberculosis
Programme (NTP) 
Strategy 1.0

Plan to establish the
revised NTP strategy
National
Demonstration and
Training (NDT)
Districts 2.0

Monitor and
evaluate NDT
district 4.0

Monitor the
implementation of
the revised NTP
strategy in NDT
district 4

Evalute NDT
districts for
expansion 4.2

Expand the Revised
NTP Strategy
nationwide 5.0

Plan and establish
Regional
Demonstration and
Training (RDT)
districts in each
region 5

Evaluate the RDT
districts for
expansion of the
NTP’s revised
strategy in the region

5.2

Expand the revised
NTP strategy to all
districts.

5

Make final
preparation (e.g.
ordering,
drugs/supplies,
printing forms and
other materials,
training lab and
other personnel) 3.1

Introduce the revised
strategy in selected
NDT districts

3.2

Select districts to
establish as NDT
districts

2

Specify activities
for implementing
NDT districts

2.4

Budget the
implementation
and running
costs of the NDT
districts

2.5

Prepare an
implementa-
tion plan

2.6

Obtain a firm
commintment for
funds for the NDT
districts (NDT
budget)

2.7

Identify key
individuals to include
in planning NDT
destricts

2.2

Assess resources in
each district selected
as an NDT district

2.3

Make decisions at the
Ministry of Health
level

1

Make decisions at the
National level of the
NTP

1.2

Develop a draft
programme manual
of technical and
operational
guidelines

1

Prepare a Five Year
Development Plan

1.4

• There are usually four areas for which activities
are specified

a. Ordering and distribution of essential anti-
tuberculosis drugs and supplies 

b. Establishing and maintaining the recording and
reporting system 

c. Training 
d. Supervision

Implement
NDT Districts as
planned 3.0



Box 7.1. Presenting the results of a TB situation analysis

Examples of the type ofTB situation analysis results that should be included in a report to
the MOH include:

• More than 70% of new pulmonary cases are diagnosed on the basis of clinical or
radiological signs, without bacteriological confirmation.

• Microscopy quality is poor: an estimated 50% of laboratories perform microscopies
the results of which are unreliable.

• Less than 50% of detected smear-positive cases are cured.

• The most important factors in treatment failure are errors in medical prescription of
drugs, poor case management, frequent drug supply shortages and poor patient
compliance.

• 90% of PHC services in urban and rural areas do not participate in
diagnosis and treatment of TB.
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The report should recommend that senior MOH officials address theTB problem by
deciding to:

• revise the NTP’s policy package and strategy;

• set revised programme targets;

• make organisational changes (in particular, strengthening the TB Central Unit or
establishing such a unit if one does not already exist) to enable the country’s health
structure to implement the revised strategy;

• allocate initial resources for revising policies and planning;

• establish co-ordination mechanisms with other institutions and agencies.

These steps are described in more detail below.

Revising the NTP policy package and strategy
If the MOH agrees to act as suggested, it should issue a policy statement outlining
the revised case-management strategy for the NTP, emphasising case detection
and treatment of the sources of infection (smear-positive TB patients). Ideally,
DOTS will be central to this policy statement.

Directly Observed Treatment, Short-Course - DOTS - is theTB control strategy
recommended byWHO for ensuring high cure rates inTB patients. It has five components:

• government commitment to a sustainable NTP;

• case detection through smear microscopy, primarily among persons presenting
spontaneously to health services with symptoms suggestive of respiratory TB;

• administration of standardised short-course chemotherapy under direct observation;

7.1



• regular drug supply;

• standardised recording and reporting to facilitate assessment of treatment outcome.

Smear microscopy can also be supplemented with cultures for TB diagnosis in
patients with clinical and radiological signs suggesting TB. Clinical and
radiological diagnosis must also be considered for smear-negative pulmonary
cases, extra-pulmonary TB and TB in children. Improved case detection will require:

• improved ability of health workers to identify TB suspects from among the population
presenting with respiratory symptoms, and to refer TB suspects for sputum-smear
examination;

• establishing microscopy services in general laboratories that can routinely and reliably
examine sputum smears for tubercle bacilli, including a system for quality control;

• improved clinical and radiological diagnosis of smear-negative pulmonary
and extra-pulmonary TB.

Setting revised programme targets
Under the revised strategy, the NTP’s objectives remain the same. These are: to
decrease the annual risk of infection, to reduce morbidity and transmission of
infection and to prevent mortality from TB.

NTP targets can be divided into three categories: epidemiological targets,
programme targets and activity targets. (Table 7.1 defines “goal”, “objective” and
“target” as used in this handbook.)

However, in most developing countries, quantifying the objectives relating to
mortality, morbidity and risk of infection, and transforming them into realistic
epidemiological targets is difficult because:

• there is no reliable baseline information that can be used for assessing the progress
made by a programme in a 5- or 10-year period;

• methodologies for measuring the risk of infection and disease incidence are only able
to detect large shifts and changes and these generally occur over long periods;

• the epidemiological indicators may be influenced by major factors - such as
the HIV epidemic or rapid spread of malnutrition due to drought, civil unrest
or war - that even the most effective programme cannot control.

Therefore, no epidemiological targets are proposed here. But it is recommended that
NTPs organise surveillance of epidemiological indicators such as case notification
and deaths to enable follow-up and analysis of trends, and long-term evaluation.

It is also recommended that a revised strategy focuses on setting programme
targets based on the global TB programme targets adopted by the World Health
Assembly in May 1991. These targets stipulate that by the year 2000, 85% of the
detected new smear-positive TB cases will be cured, and that 70% of new
smear-positive TB cases will be detected.
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Achieving a high cure rate is the highest priority. An 85% cure rate for detected
new smear-positive cases is feasible for all countries that decide to implement the
DOTS strategy, even if population access to PHC facilities is relatively low and
requires development.

Table 7.1. Definition of terms

TUBERCULOSIS HANDBOOK

59

PART III
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Goal Purpose A general term that includes everything a 
programme plans to do or achieve, e.g. 
objectives, targets and the results of activities.

Objective Aim An unquantified goal that a programme plans 
to achieve related to health status
improvement, e.g. reduce TB mortality.

Target Quantified A quantified statement of what the programme
There are objective plans to achieve within a specified period of time.
3 kinds 
of target:

a. Epidemio- Impact target E.g. reduce TB mortality by 50% by the year 
logical target 2000 in comparison with the rate registered in 

1990; reduce annual risk of TB infection from 
2% in 1995 to 1% by the year 2005.

b. Programme Output Relates to access to and use of the control 
target technology, e.g. cure 85% of detected new

smear-positive TB cases by the year 2000.

c. Activity Input Number and level of quality of activities to be
target performed in training, supervision, logistics 

and communication to achieve the programme 
targets, e.g. by the end of 1997, 5000 laboratory
staff will have been trained to perform
high-quality microscopy for diagnosis of TB

Note: “Operational target” and “process target” are two general terms that comprise both
programme and activity targets, i.e. any non-epidemiological target.

However, achieving a detection rate of 70% of new smear-positive cases within a
short period may prove difficult for some NTPs. This is because case detection
depends on access to and use of health services and these may require
considerable development. So in adopting the targets recommended by the World
Health Assembly, an NTP might need to specify a different i.e. longer period,
beyond 2000, in which it intends to achieve them.



The programme targets should be included as national targets for the whole
country in the policy statement issued by senior MOH officials.

The activity targets for achieving the programme targets (training, supervision,
logistics, communication) will be determined by the NTP at a later stage during
the planning process.

Organizational change for implementing the revised TB strategy
Once the MOH has decided on the main policies for TB control and set the targets
for the revised strategy, organisational changes must be made so that the health
structure can implement the strategy.

Centralisation and Integration

A TB Central Unit should be established, or strengthened if it already exists. Even
in fully decentralised health systems, the visibility and leadership of the NTP at
central level are essential to successful implementation of a revised control strategy.

Programmes should be integrated at intermediate and peripheral levels1. In vertical
disease control programmes the central level team has direct access to health
workers at peripheral health facilities and district hospitals for training, supervision,
drug supply and monitoring. In integrated programmes, the district health officers
are responsible for operation of all programmes within their jurisdiction area.
Central- and regional-level staff should not bypass the district health officers.
Rather, all activities should be carried out through district health officers.

Inevitably, the district health team will need expert guidance. Specialised units
will be needed at central level and specialists at regional level to oversee
development of technical policies, design of the planning framework, and
evaluation and co-ordination of TB control activities.

Staff functions regarding the NTP should be clearly defined for each level.

Central level

The principal functions of an NTP central unit are to:

• Establish and update national technical policies and guidelines on TB case
detection and treatment for health facilities and laboratories.

• Undertake overall co-ordination of, and provide guidance and training to
regions and districts on planning, monitoring and evaluation of TB control
activities, giving priority to: rural and periurban areas with high
prevalence of TB, and high-risk groups such as HIV-infected population,
refugees and displaced people.

• Produce and update training materials on case management, programme
monitoring and supervision, and bacteriological laboratory techniques.
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• Assist the regions in organising and supervising National Demonstration and Training
Districts (NDTDs)(see Chapter 15).

• Organise workshops to introduce MOH TB control guidelines into the teaching
curricula of medical schools, nursing schools, schools for laboratory technicians
and other educational institutions that train health professionals.

• Promote use of sociocultural and ethnographic studies to collect information for
developing and revising educational messages for TB patients and the community.

• Assist the corresponding MOH departments (dealing, for example, with
essential drugs, procurement of supplies, laboratories) and the regions and
districts in defining drug and laboratory material and equipment needs, and
ensure their procurement, storage, distribution and stock control.

• Organise and co-ordinate activities for improving the technical capacity of
laboratories to undertake bacteriological diagnosis of TB, microscopy quality
control and surveillance of mycobacterial drug resistance.

• Supervise and monitor the periodic reporting of data on case notifications and
treatment outcomes from the peripheral, district and regional to the central levels.

• Assess the progress of the NTP towards achieving its programme and activity
targets, by analysing relevant data (for example, on indicators such as case
notification, treatment outcomes, number and quality of microscopies) and
by carrying out periodic health facility and laboratory surveys.

• Promote co-operation with national academic institutions and international
agencies in support of research and development projects to obtain information
on and propose solutions to problems encountered during field implementation
of control activities.

• Co-ordinate policies and activities at central level with those of related MOH
programmes; for example, on AIDS control, STD, leprosy, essential drugs,
immunisation, laboratory services, training, health education, public information,
health statistics and PHC) and with other government ministries such as education
(health sciences schools, health education in primary and secondary schools),
commerce (drug imports) and industry (quality control of locally-produced drugs).

• Promote application of national TB control policies among all national
institutions providing health services (other government ministries, social
insurance agencies, NGOs), health professionals associations and private
doctors to ensure correct diagnosis and treatment for all TB patients.

• Maintain links with national donors, NGOs and international co-operation
agencies, especially WHO, and secure their support for the revised NTP strategy.

• Disseminate technical and programme information on TB control, and produce
an annual report analysing programme achievements and constraints to
programme activities.

• Prepare the section on TB control for the MOH annual and mid-term planning
documents.

• Submit a detailed programme budget for each fiscal period.
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If all these functions are to be performed efficiently and effectively, the MOH
should ensure that the TB Central Unit is a multidisciplinary team including at
least a programme manager, a supply officer and an epidemiology/statistics
officer. In large countries, the team should also incorporate staff who are
responsible for training, and for supervising and monitoring regional- and district-
level activities. In very small countries the team will also be responsible for other
disease control programmes.

The chief of the National TB Reference Laboratory should also be considered a
member of the TB Central Unit, even if s/he belongs administratively to another
MOH department or another institution. (Part Four deals in detail with the
functions of each level of theTB laboratory network.)

Regional level

A full-time Regional TB Co-ordinator (for a region, province or state) should be
appointed to oversee a regional TB control team. The chief of the Regional TB
Laboratory will be a member of this team. Additionally, in large regions, the
Regional TB Co-ordinator will need the support of programme supervisors and
staff for logistics and statistics.

The functions of regional staff are to:

• Collaborate with district health offices in planning TB activities within the
framework of the revised NTP, so that the regional workplan is the sum of
the district workplans.

• Ensure that training courses and supervisory support are provided in the region for
staff, including laboratory personnel, who perform activities related to TB control.

• Co-ordinate district needs for anti-TB drugs, forms and laboratory materials, and
ensure they are supplied as needed to the districts.

• Supervise the record keeping of the TB Case Registers and the TB Laboratory
Registers.

• Review all periodic reports submitted by the districts for accuracy and
completeness, and provide feedback to the district officers.

• Collaborate with other agencies and NGOs as well as private doctors,
who provide care for TB patients in the region.

District level

The district is the key level for PHC management.The DistrictTB Co-ordinator, who may
be responsible for other programmes in addition toTB, is responsible to the District Medical
Officer.

The district level initiates implementation of the revised TB case-management
strategy in district health facilities, such as district hospitals, health centres and
health posts, and monitors its application in these facilities.
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The district level’s main functions are to:

• co-ordinate training of doctors, nurses, laboratory technicians and other paramedical staff;

• register each notified case in the District TB Register, and record results of the
follow-up sputum examinations and treatment outcome for each registered patient;

• submit quarterly reports on case detection, treatment outcomes by cohorts of
patients and programme management to the regional level;

• conduct supervisory visits to the health facilities to ensure that TB activities are
performed efficiently and effectively, and recorded;

• order drugs, sputum containers and forms for TB control activities and
oversee distribution of supplies to the health facilities;

• co-ordinate with the laboratory supervisor to ensure that sputum-smear
examinations are performed correctly, the TB Laboratory Register is correctly
maintained and laboratory reagents and slides are available;

• plan and budget the TB activities for the district in detail, within the
framework of the NTP. 

Allocating resources for policy revision, planning and budgeting
The next stage is for the MOH to allocate sufficient resources to the TB Central Unit so
that the initial activities for implementing the revised programme strategy can be
carried out. These activities will include:

• revision of detailed technical policies;

• design of the information system and operational procedures for use by health
facilities and the different managerial levels;

• issuing of a TB control manual containing the revised technical policies, and
details of the information system, including operational guidelines;

• design of the planning framework to be used by regions and districts for:
logistics, training, supervision, communication and monitoring;

• planning implementation of the revised NTP strategy in NDT Districts;

• planning and budgeting expansion of the revised strategy to the whole
country.

At the same time, senior MOH officials should document the MOH’s commitment
to ensuring allocation of regular funds to the TB Central Unit and, if needed, seek
external financial aid, to support the plan of operations. The TB Central Unit must
develop this plan with participation from the regions and districts.

Establishing coordination mechanisms
Finally, the MOH should establish co-ordination mechanisms with other
institutions and agencies, including other ministries, NGOs, international co-
operation agencies, health professionals associations, representatives of the private

TUBERCULOSIS HANDBOOK

63

PART III

7.4

7.5



medical sector, and manufacturers and importers of anti-TB drugs.
If a large proportion of TB patients is cared for by the private health system and
social health insurance institutions, these sectors must be involved in developing
national guidelines for TB diagnosis, treatment and reporting of treatment
outcomes. Such involvement will encourage adoption of these guidelines.

Establishing an NTP advisory committee might also be worthwhile. The members
will bring together a rich variety of experience in technical, managerial and
educational matters, and ensure the linkages with related programmes of the
MOH, other ministries, NGOs, cooperation agencies and the private sector. The
committee can also play an important promotional role.
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REVISING TECHNICAL POLICIES

The revised NTP strategy will cover many technical policy issues relating to case
detection, case definitions and standardised treatment regimens. These should be
discussed within the MOH, the country’s medical schools and agencies providing
health care to help create consensus before technical policies are officially adopted
and issued as guidelines for TB control. The first issue of the guidelines should be
a field-test version, to be used in the NDTD (see Chapter 15). After field-testing
the guidelines should of course be revised.

Case-detection policy

Determining Criteria for Identifying TB Suspects

Case detection requires trained and motivated personnel and should be based
predominantly on examination of individuals with respiratory symptoms who seek
treatment at health facilities or medical offices. Currently, many patients fail to be
diagnosed because TB is not considered, or because the skilled examination of
sputum smears is delayed, or not performed at all, despite patients' repeated
attendance at health facilities.

Although active case detection among the general population should be
discouraged because it requires expensive (and inefficient) population   s, it is
justified among high-TB-prevalence groups such as household contacts,
psychiatric hospital patients, prison inmates and HIV-infected people, provided
case detection at first-level health facilities is efficient. By efficient is meant that
most persons who present with respiratory symptoms (that have lasted for 2-3
weeks) at a first-level (i.e. PHC or outpatient) health facility are examined with
smear microscopy.

In outpatient facilities, detection of TB cases is ongoing. The main priority is to
identify the sources of infection, namely, pulmonary TB cases excreting tubercle
bacilli that can be detected by microscopy. Sputum-smear microscopy is the
preferred screening diagnostic method since technicians or trained staff auxiliaries
can undertake it in any facility with a laboratory.

Admittedly, culture is more sensitive than smear microscopy, detecting a higher
proportion of cases among patients with symptoms. And at regional and national
hospitals it must be used for individual diagnosis of cases and surveillance of
mycobacterial drug resistance. However, it is an expensive and slow diagnostic
technique, not accessible to most patients, and takes at least 6 weeks to provide a
definitive result. So it is unsuitable for case detection under the conditions
prevailing in most developing countries. Moreover, persistently smear-negative
culture-positive patients are much less likely to disseminate the infection than
smear-positive cases, and thus a lower priority for treatment. It should be noted too
that 2 or 3 repeated examinations of 3 sputum smears at intervals of 2 weeks will
bring the sensitivity of sputum-smear microscopy close to that of culture. 

Cough is the most common symptom of pulmonary TB and present in 95% of
smear-positive cases. However, it is not a specific sign of TB since it is present in
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many conditions affecting the lower respiratory tract. Indeed, among all patients
attending outpatient health facilities cough may be present in:

• 40-50% of children under 5 years of age;

• 20-30% of children 5-14 years of age;

• 10-15% of adults 15-49 years of age;

• 20-25% of adults 50 years of age or more.

In other words, most patients with cough do not suffer from TB. Indeed, the
prevalence of smear-positive pulmonary TB is very low among children less than
12 years of age, and in adults with cough of less than 3 weeks. Case-detection
efficiency is therefore increased if sputum microscopy is routinely requested for every
patient to whom the following definitions apply:

Pulmonary TB suspect: any patient of 12 years of age or more, who is visiting
an outpatient health facility or medical office for the first time for the current
complaints, and who has had cough for 3 weeks or more.

Every patient in whom respiratory TB is suspected1.

Often a patient with pulmonaryTB has one or more of the following symptoms, as well as
cough:

• respiratory symptoms: shortness of breath, chest pain, haemoptysis;

• constitutional symptoms: weight loss, loss of appetite, fever, night sweats,
tiredness.

• However, sputum microscopy should always be requested for a patient who
has experienced cough for 3 weeks or longer, even if none of the
accompanying symptoms suggest TB is present. If the result of the
microscopy is negative, such symptoms should be taken into account when
making the medical clinical diagnosis since they make a diagnosis of TB less
likely, and indicate that fewer drugs are required.

So there are two mandatory screening steps for detecting infectious pulmonary
TB: assessment of symptoms (i.e. has the patient suffered cough for 3 weeks or
longer?) and microscopy examination.

As an optional second screening filter, chest radiography can be undertaken to
identify abnormal parenchymal shadows. In which case, it should be followed up
with clinical assessment diagnosis and bacteriological examination to confirm the
diagnosis. Radiological examination alone should never be considered adequate
for making a diagnosis of pulmonary TB. No chest X-pattern is absolutely typical
of pulmonary TB. Fig. 8.1 illustrates the screening steps for pulmonary TB
suspects in health facilities. 
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Case detection should be followed by case treatment and case holding. Case
detection should therefore not be attempted until proper treatment facilities are
well established. Accurate identifying data and addresses must be recorded for all
patients examined because every effort must be made to contact them and treat
them if the microscopy is positive.

Fig. 8.1. Screening for TB case detection 
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POPULATION WITH ACCESS TO HEALTH FACILITIES

POPULATION ≥12 YEARS WITH ACCESS

PATIENTS ≥12 YEARS ATTENDING
OUTPATIENT SERVICES

1st SCREENING FILTER
SYSTEMATIC

SELECTION OF TB SUSPECTS
(Cough for 3 weeks or more)

AND MICROSCOPY EXAMINATION

2nd SCREENING FILTER
OPTIONAL

X-RAY EXAMINATION
Abnormal parenchymal

shadows

3rd SCREENING
FILTER

CLINICALASSESSMENT AND 
BACTERIOLOGICAL EXAMINATION

Smear (+) Cases

C H E M O T H E R A P Y

Examination of Sputum Specimens

Microscopy examination should be performed within 2 days on all 3 sputum
specimens that have been provided, as follows:

• "on-the-spot" specimen: the first specimen is collected on the spot when a patient
is identified as a pulmonary TB suspect;

• early morning specimen: the patient is given a sputum container to collect the
second specimen, at home, early the following day;

• a second "on-the-spot" specimen: the third specimen is collected when the
patient returns to the health facility with the early morning (i.e. second)
specimen.

8.1.2



Examining more than 3 specimens is unnecessary. About 75% of smear-positive
cases in a given group will be detected at the first examination, a further 15-20% at
the second, and the remaining 5-10% at the third. A second series of 3 specimens
should be requested for smear-negative patients who continue to experience cough
after 3 weeks of treatment with antibiotics or bronchodilators for acute conditions.

The health worker is responsible for ensuring that the sputum specimens are taken to the
laboratory as soon as possible after collection. Sputum specimens should be examined
by microscopy no later than 1 week after they have been collected. If a health unitdoes
not have the facilities to collect and transport sputum, the patient should be referred to
the nearest health unit that can collect sputum, or directly to a microscopy laboratory.

The country’s TB guidelines should include all the details of what the health
worker must do before, during and after sputum collection, as given in GTB’s
course on managing TB at district level (WHO, 1996a). Attention should be paid
to the characteristics of sputum containers, precautions for health workers,
labelling, identification, and recording of patients’ addresses.

Case definitions policy
Diagnosing TB is the act of recognising an active case, i.e. a patient with
symptomatic disease due to lesions caused by M. tuberculosis. Diagnosis of TB
should be followed by specification of the type of TB (i.e. case definition).

Case definition is necessary for:

• correct patient registration and reporting;

• determining trends in the proportions of types of cases;

• prescribing treatment according to standardised categories;

• cohort analysis.

Case definitions take four variables into account:

• the anatomical site of disease;

• the severity of disease;

• the bacteriological results, and

• the history of previous treatment.

Age and HIV-infection status may also be necessary to complete the case
definition.

Anatomical Site of Disease

The main categories of TB by anatomical site of disease are pulmonary and extra-
pulmonary TB. Generally, recommended treatment regimens are similar,
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irrespective of site. There are some exceptions such as tuberculous meningitis, for
which a prolonged continuation phase is recommended.

Pulmonary TB refers to disease affecting the lung parenchyma.Tuberculous intrathoracic
lymph nodes (mediastinal and hilar) or tuberculous pleural effusion, without radiological
abnormalities in the lungs, therefore make up the case definition of extra-pulmonaryTB.

Extra-pulmonary TB is much less common than pulmonary TB. Extra-pulmonary TB
is most commonly found in the: mediastinal lymph nodes, larynx, cervical lymph
nodes, pleurae, meninges, central nervous system, spine, bones and joints, kidneys,
pericardium, intestines, peritoneum and skin. However, TB may affect any organ or
tissue of the human body. In miliary TB, acute haematogenous infection is observed.
Extra-pulmonary TB occurs more frequently among persons who are infected with HIV,
but pulmonary TB remains the most common type of TB in this group world-wide.

Severity of Disease

Bacillary load as reported by the microscopy examination, the radiological extent of
pulmonary disease and the anatomical site of disease determine disease severity. A
pulmonary TB case is classified as severe if parenchymal involvement is extensive.

The following forms of extra-pulmonary TB are classified as severe: meningitis,
miliary, pericarditis, peritonitis, bilateral or extensive pleurisy, spinal disease with
neurological complications, intestinal, and genito-urinary TB.

The following forms of extra-pulmonary TB are classified as less severe: lymph
node, unilateral and non-extensive pleurisy, bone (excluding spine), peripheral
joint, and skin TB.

Bacteriological Status

“Smear positive” and “smear negative” are the most useful bacteriological
classifications of pulmonary cases. Whenever a case is diagnosed as smear-
positive or smear-negative it should be registered in the recording and reporting
system. (Smear-positive cases are the only cases for which bacteriological
monitoring of cure is available.) In places where culture facilities are available,
the culture diagnostic results are included in the bacteriological classification. In
high-prevalence countries, among all bacteriologically positive cases, about
70% of all bacteriologically positive cases are identified with the initial
examination of a first set of 3 sputum smears, and up to 50% of the remainder
with further repeated sputum-smear examinations. Only 10-15% will be positive
by culture but negative by smear.

Under programme conditions - when microscopy laboratory services are available
and diagnostic criteria properly applied - smear-positive cases represent 65-80%
of the total pulmonary cases in adults, and 50% or more of all TB cases.

History of Previous Treatment

The history of previous anti-TB treatment is important for identifying patients who should
follow the re-treatment regimen.
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Tables 8.1 and 8.2 present the definitions of cases by site, bacteriological status and
history of previous treatment.

Table 8.1. Case definitions by site and bacteriological status in adults
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CASE CLASSIFICATION DEFINITION

Pulmonary TB, A patient with at least 2 sputum specimens
smear-positive (PTB+) positive for acid-fast bacilli by microscopy; OR

A patient with only one sputum specimen 
positive for acid-fast bacilli by microscopy, and 
chest radiographic abnormalities consistent 
with active pulmonary TB; OR

A patient with only one sputum specimen 
positive for acid-fast bacilli by microscopy, and 
a culture positive for M. tuberculosis.

Pulmonary TB, A patient with symptoms suggestive of TB with 
smear-negative (PTB-) at least 2 sputum specimens negative for 

acid-fast bacilli by microscopy and with chest 
radiographic abnormalities consistent with 
active pulmonary TB (including interstitial or 
miliary abnormal images); OR

A patient with at least 2 sputum specimens 
negative for acid-fast bacilli by microscopy, 
and a culture positive for M. tuberculosis; OR

A patient with 2 sets, taken at least 2 weeks 
apart, of at least 2 sputum specimens negative 
for acid-fast bacilli by microscopy, 
radiographic abnormalities consistent with 
pulmonary TB and lack of clinical response to 
one week of broad-spectrum antibiotic.

Extra-pulmonary A patient with TB of organs other than the lungs.
TB

Pleurisy and mediastinal lymphadenopathy are 
classified as extra-pulmonary TB.

Any patient diagnosed with both pulmonary and extra-pulmonary TB
should be classified as pulmonary TB

NOTES: Standard chest radiography is necessary to document cases of smear-negative
pulmonary TB since culture is rarely available or reliable. Fluoroscopy examination
results are not acceptable as documented evidence of pulmonary TB.



Age

For programme purposes, TB cases are divided into two age groups: adults or
patients of 12 years of age or more, and children or patients under 12 years of age.
For a TB programme the main difference between children and adults is that
children are not included in systematic case detection through microscopy.
However, for surveillance purposes, 15 years is the dividing age between children
and adults.
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CASE CLASSIFICATION DEFINITION

New case Apatient who has never taken anti-TB drugs for
more than one month.

Relapse A TB patient who
- previously received treatment and was 
declared cured, AND

- has once again developed smear-positive 
pulmonary TB.

Treatment failure A TB patient who
- while on treatment, remained smear 

positive OR
- once more become smear-positive at the 5th

month or later during the course of 
treatment; OR

- was initially smear-negative
before starting treatment and became smear-
positive after the 2nd month of treatment.

Return after interruption A patient who
(default) - completed at least 1 month of treatment, AND

- returned after at least 2 months' interruption 
of treatment.

Transfer in ATB patient already registered for treatment in
one district who transfers to another district where
s/he continues treatment.

Chronic Apatient who remained smear-sputum-positive
after complet- ing a directly observed re-treatment
regimen

NOTE: Although smear-negative pulmonary cases and extra-pulmonary cases may also be
treatment failures, relapses or chronic cases, this should be rare and supported by
pathological or bacteriological evidence.
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Diagnosing TB in children can be very difficult owing to the wide range of
symptoms. If contact with a smear-positive case has occurred the health worker
should suspect TB. Sputum is rarely obtainable from children, though, and is
usually negative on smear and culture. The diagnosis should therefore be based on
clinical findings (especially failure to thrive or weight loss), family history of
contact with a smear-positive case, X-ray examination, tuberculin test, culture (if
available) and non-response to broad-spectrum antibiotic treatment. It may be
useful for the NTP to provide medical officers with an algorithm or a score chart
for diagnosing TB in children. Children should be prescribed the same treatment
regimens as adults, with appropriate adjustment of dosage for weight.

HIV-infection

Particular features must be taken into account in the case detection, diagnosis and
treatment of TB in HIV-infected patients. (For detailed information on the
diagnosis of TB and HIV infection see WHO, 1996b.)

TB can develop at any point during the progression of HIV infection. The
presentation of pulmonary TB depends on the degree of immuno-suppression. At
an early stage of HIV infection, the clinical picture resembles the disease in non-
HIV-infected adult patients, with no difference in the frequency of smear-positive
findings. At a late stage of HIV-infection the clinical picture often resembles
primary pulmonary TB: the sputum smear is negative and the chest radiology
shows infiltrates without cavities. Cough and haemoptysis are less common in
HIV patients than in non-HIV-infected patients.

The commonest forms of extra-pulmonary TB in HIV-infected patients are
lymphadenopathy (especially cervical nodes), miliary disease, meningitis and
tuberculous effusions in the serous cavities: pleurisy, pericarditis and peritonitis.
Many HIV-infected patients with extra-pulmonary TB also have coexistent
pulmonary TB.

Policy on standardised treatment regimens
The objectives of standardised treatment regimens are to:

• cure all infectious and non-infectious TB patients;

• prevent relapses and selection of resistant bacilli in infectious patients.

Box 8.1. Anti-TB Drugs

Isoniazid (H), rifampicin (R), pyrazinamide (Z), streptomycin (S) and
ethambutol (E) are the 5 essential drugs for treating TB. Thiacetazone (T) is
also used to supplement isoniazid in developing countries because of its low
cost. However, thiacetazone is the only drug that is not effective when given
intermittently (2 or 3 times a week). It is associated with a high risk of severe
and sometimes fatal skin reactions in HIV-infected individuals, and should
therefore not be used in these patients.
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Treatment Regimens

Treatment regimens are divided into the initial phase and the continuation phase. During
the initial phase the bactericidal effect of treatment leads to rapid bacteriological sputum
conversion and improvement of clinical symptoms. During the continuation phase,
consisting usually of fewer drugs given either daily or intermittently, the sterilising
effect of the therapy eliminates remaining bacilli and prevents relapse.

In smear-negative pulmonary cases and extra-pulmonary cases (non-infectious
cases) the risk of selection for resistant bacilli is small: the appropriate short-
course chemotherapy includes three drugs in the initial phase and two drugs in the
continuation phase.

In smear-positive pulmonary TB (infectious cases), however, there is a risk of
selecting resistant bacilli. Therefore, new cases should be given 4 drugs during the
initial phase, and two drugs during the continuation phase. This regimen is as
effective for patients with sensitive organisms as for those with primary drug
resistance. Previously treated cases (relapse, failure, returnafter interruption)shouldbe
givenfirst5and then4drugsduring the initialphase,and3drugsduring thecontinuationphase.

Table 8.3 presents the 4 categories of recommended chemotherapy regimens for
different types of TB case.

Table 8.3. Categories of recommended treatment regimens for different types 
of TB case
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I New cases: 2 EHRZ (SHRZ) 6 HE
Smear (+), pulmonary; 2 SHRZ (EHRZ) 4 HR
Severe smear (-), 2 EHRZ (SHRZ) 4 H3R3
pulmonary; 2 S3H3R3Z3 4 H3R3
Severe extra-pulmonary 2 E3H3R3Z3 4 H3R3

II Previously treated, 2 SHRZE / 1HRZE 5 H3R3E3
smear (+): 2 SHRZE / 1HRZE 5 HRE
Relapse;
Failure;
Return after interruption

III Smear (-), pulmonary 2 HRZ or 2 H3R3Z3 4 HR
Extra-pulmonary, 2 HRZ or 2 H3R3Z3 4 H3R3
non-severe 2 HRZ or 2 H3R3Z3 6 HE (T)

IV Chronic Refer to specialised centre for 
second-line drugs treatment

NOTE: The number preceding the first letter indicates the duration in months of
chemotherapy. The number that follows the letter indicates the number of intermittent
doses per week.

TB TREATMENT TB PATIENTS

TREATMENT REGIMENS

CATEGORY INITIAL PHASE CONTINUATION

PHASE



For technical recommendations onTB chemotherapy, drug toxicity and treatment regimens
in special situations, seeWHO, 1997.

Table 8.4 summarises the treatment category for each patient and the action that
the health facility must take for the 7 types of case. Each type must be registered at
the health facility and the district registry, but only 4 types are notifiable: new
pulmonary smear-positive, new pulmonary smear-negative, relapse and extra-pulmonary.

Table 8.4. Registration, notification and treatment category for different types
of TB case
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Registration

Notification

Treatment
category

yes

yes

I

yes

yes

II

yes

yes

Severe I
Non-

severe III

yes

yes

Severe I
Non-

severe III

yes

no

I
II

III

yes

no

II

yes

no

IV

NEW CASE

SMEAR (+)
RELAPSE NEW CASE

SMEAR (-)
EXTRA-

PULMONARY

RETURN

AFTER

INTER-
RUPTION

FAILURE CHRONIC

Directly Observed Treatment

Patients must take all their medication daily or intermittently so that they become
non-infectious and are cured with a minimum risk of future relapse. Yet it is well
documented that at least 30% of patients receiving self-administered treatment in
the initial phase will not adhere to treatment. Moreover, predicting who will or
will not comply is impossible. The country’s TB guidelines should therefore
recommend how health facilities and health providers can ensure that patients
comply strictly with their medication intake, particularly during the initial phase.
The best way to do this is for a health worker to watch patients take their drugs, be
this in a hospital, health centre, health post, community meeting place, village
school, or the patient's home. This is directly observed treatment.

Even so, the success of directly observed treatment requires the patient’s co-
operation. Health workers should therefore always be polite and considerate when
interacting with patients, counselling them so that they understand the disease and
the need to adhere to their treatment regimen. 

If a good rapport develops between the patient and the health worker the patient
will be more likely to keep appointments for administration of the prescribed
medication. If a patient cannot travel every day to the health facility or the
medical office to receive the prescribed dose, the health service should arrange for
a responsible person to meet daily with the patient, to provide the drugs and
ensure their intake. A person who is responsible for directly observed treatment
should be always accessible to the patient and accountable to the health service.
S/he can be a health or social development community volunteer, schoolteacher or

8.3.2



community leader. Family members are less suitable for this role since they are
less accountable to the health service than persons outside the family home.

Monitoring whether directly observed treatment is being implemented properly in
the initial phase can be done by examining the smear-conversion rate of new
smear-positive patients at 2 months. It should be at least 85%.

NationalTB guidelines should provide instructions on how to:

• observe the drug intake by patients in hospitals and outpatient health facilities;

• provide training and on-the-job supervision of health workers or others who are
responsible for directly observing the daily intake of drugs by patients at somewhere
other than a health facility;

• ensure confidentiality and that directly observed therapy is acceptable to patients;

• organise the drug supply (for each patient) from the health facility to the persons
who are responsible for directly observed treatment in urban and rural areas;

• motivate the individuals responsible for directly observed treatment outside the
health facility;

• take immediate action if a patient does not keep an appointment (known as defaulter
tracing).

Fixed dose combinations, preferably in blister packs, of isoniazid-rifampicin-
pyrazinamide and isoniazid-rifampicin are recommended for ensuring the full
compliance of patients and directly observed treatment providers with the
treatment prescription. They are mandatory in cases where treatment is not directly
observed.

Box 8.2. Monitoring treatment response

Patients with smear-positive pulmonary TB should be monitored by sputum-
smear examination. Chest radiography should not be used for monitoring
purposes. For patients with smear-negative pulmonary TB and extra-pulmonary
TB, clinical monitoring is the usual means of assessing treatment response.

Treatment Category I: New Smear-positive Patients

Table 8.5 shows when sputum smears should be performed for Category I and
Category II treatment regimens. Generally, 2 sputum specimens should be
collected at each follow-up sputum check. If culture facilities are accessible and
sensitivity test results are reliable, sensitivity testing may be useful in cases of treatment
failure or relapse, or in chronic cases.

In 6- and 8-month chemotherapy regimens, the first sputum check is performed
after 2 months of treatment (see WHO, 1997, pp.33-34.)
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If the sputum check at the end of the 2nd month:

• is negative, which should be the most common result, the continuation phase should
be started.

• is positive, the initial phase should be continued for another month. Sputum
may remain positive at the end of the 2nd month of therapy because:

• the therapy was not directly observed and the patient's adherence was
irregular;

• the patient has extensive pulmonary cavitation(s) and an extremely high
bacillary population, and progress towards sputum conversion is therefore
slow;

• the disease is caused by drug-resistant mycobacteria.

With the sputum check at the end of the 3rd month (for those who were positive
at the end of the 2nd month), the continuation phase should be initiated, whatever
the result.

If the sputum check at the end of the 4th, 5th, 6th or 8th month:

• is negative, treatment progress is good;

• is positive in 2 specimens, the case should be classified and registered as
failure, and treatment restarted as for a Category II patient.

Treatment Category II: Previously Treated Smear-positive Patients

For smear-positive patients who have been treated previously, a sputum check should be
carried out:

at the end of the initial treatment phase (at the end of the 3rd month);

• during the continuation phase (at the end of the 5th month);

• at the end of treatment (at the end of the 8th month).

Table 8.5. Monitoring of a patient with smear-positive TB
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At end of
initial phase

Continuation phase

At end of
treatment

End of 2nd month

End of 4th month

End of 6th month

End of 2nd month

End of 5th month

End of 8th month

End of 3rd month

End of 5th month

End of 8th month

SPUTUM-SMEAR CATEGORY I THERAPY CATEGORY II
EXAMINATION 6-month regimen 8-month regimen THERAPY



If the patient is smear-positive at the end of the 3rd month, the initial phase with 4
drugs should be extended for another month and sputum smears examined again at
the end of the 4th month. If the patient is still positive at the end of the 4th month,
sputum should be sent, where possible, to a laboratory for culture and sensitivity
testing, and the patient should begin the continuation-phase treatment.

Box 8.3. Monitoring drug toxicity

Most TB patients complete their treatment without any significant side-effects
(i.e. toxicity and intolerance). However, clinical monitoring of all TB patients
for side-effects is important during treatment because some patients do develop
them. Routine laboratory monitoring is not necessary, though.

Health personnel can monitor side-effects by:

• advising patients how to recognise common side-effects and to report them if
they develop them;

• questioning patients when they return to the health facility to collect drugs to
ascertain whether they have developed any side-effects.

Details on monitoring drug toxicity can be found in WHO, 1997.

Treatment Category III: New Smear-negative Patients

It is important to check sputum smears at the end of the 2nd month in case either an
error occurred at the time of the initial diagnosis (i.e. a true smear-positive patient
was misdiagnosed as smear-negative) or treatment has not been adhered to. A
patient who was initially diagnosed as smear-negative and treated as a Category III
patient, and who has a positive smear at the end of the second month, should be re-
registered as sputum smear-positive and should start a full course of treatment as a
Category II patient.

Treatment Category IV: Chronic Cases

Chronic cases are usually excretors of resistant bacilli - the rate of acquired
resistance is very high in this category of patients - and often excretors of
multidrug- resistant (MDR) bacilli. Multidrug resistance is the most severe form of
bacterial resistance today; MDR bacilli are resistant to at least isoniazid and
rifampicin, the main anti-TB drugs. However, MDR TB is seldom observed in
new cases, i.e. in patients who have never taken anti-TB drugs and who have been
infected with MDR bacilli. 

Treatment of chronic cases may necessitate use of "second-line" reserve drugs
such as: thioamides (ethionamide and prothionamide), cycloserine (or terizidone),
aminoglycosides (kanamycin, amikacin, capreomycin), fluoroquinolones
(ofloxacin, ciprofloxacin, levofloxacin) and para-aminosalicylic acid (PAS). These
reserve drugs are much more expensive, less effective and have many more side-
effects than standard anti-TB drugs. They should therefore be made available to a
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specialised unit (usually a specialised TB hospital, tertiary care hospital or
academic institution) only and not on the free market. The national health
authorities should establish strong pharmaceutical regulations to limit the use of
second-line reserve drugs in order to prevent the emergence of incurable TB.

The specialised unit should design an appropriate regimen for each chronic case
on the basis of previous treatment, the patient's history of adherence to treatment
and the bacteriological results of the sputum examinations carried out during the
previous treatment. The specialised unit must have access to a laboratory with the
capacity to carry out culture tests and to test for resistance to both essential drugs
and second-line drugs.

A low-income country may reasonably decide that its resources should be
concentrated on ensuring that all new patients complete standard national
treatment and are thereby cured. Indeed, only when the DOTS strategy has been
successfully implemented on a national scale can a country envisage establishing
specialised unit(s) for treatment of chronic and MDR TB cases. This is because
establishing a specialised unit to treat chronic and MDR TB cases is pointless if
more such cases are being produced as a result of an inadequate programme.

Detailed guidelines on managing chronic cases can be found in WHO 1996c.
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REVISING THE INFORMATION SYSTEM

The TB information system has three main elements: recording and reporting of
data, collection of epidemiological data from other sources and analysis. It is
essential for efficient programme management since it provides a basis for
evaluating the progress made in achieving programme targets, supervision of staff
and for monitoring and surveillance. 

Often, however, the existing information system must be revised so that staff who are
directly responsible for evaluating treatment results can increase treatment effectiveness
and efficiency. This revision usually consists of decentralisation, standardisation (of
case definitions, disease classification, treatment regimens and definitions for treatment
outcomes) and new procedures (such as keeping a registry book at district level).

In the past, information about patients and their treatment has often been located
some distance from those patients and their place of treatment. Patients have been
treated for longer than necessary because treatment results - showing that they are
cured - have not been available at the health facility they attended.
Decentralisation of the information system can prevent such inefficiency.

Standardisation is necessary so that data and results can be compared. New
procedures help to ensure such standardisation. The revised technical policies
discussed in Chapter 8 include the standardised definitions of cases, disease
classification, treatment regimens and treatment outcomes that should form the
basis of recording and monitoring and of a revised information system. These may
necessitate the revision of existing recording and reporting forms. The standardised
definitions and revised forms, together with any new procedures, should be field-
tested before the revised control strategy based on DOTS is introduced. (Health
workers should be trained in the use of revised records and reports at the same time
they are trained in the guidelines for treatment regimens and DOTS).

Gradual implementation of the revised information system will allow programme
management to identify and solve any problems while the system is still operating on
a small scale. When it is introduced in pilot areas, the old system must be continued in
the rest of the country. The main reason for using both systems during the transition
period is to retain the ability of the old system to provide information for monitoring
and evaluation, while the new system is being gradually expanded. However, the
analysisofdatafromthetwodifferent informationsystemsmustbedoneseparately.

A brief description of the record and report forms from which information is
extracted for feeding into the information system is given below. The forms have
been classified into five categories:

• Record forms at health facility level

• Record and report forms at district level

• Record and report laboratory forms

• Report forms at regional level

• Report forms at national level

Instructions on how to complete the forms can be found in WHO, 1996a.
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Record forms at health facility level
Any health facility providing outpatient care (health post, health centre, hospital
outpatient department) in any institution (municipal, provincial or national
government, social security, NGO) should use the four record forms essential for
effectiveTB case management.These are the:

• TB Laboratory Form: Request for Sputum Examination;

• TB Treatment Card;

• TB Identity Card;

• TB Referral/Transfer Form.

Health facilities that treat a large number of patients should also maintain a TB
Treatment Register.

Additionally, a TB Culture/Sensitivity Request/Report - Form TB 06 should be
used when culture and sensitivity tests (for epidemiological surveillance) are
performed.

Finally, a Registry of TB Suspects may be useful for keeping a record of all
respiratory symptomatic patients (also called pulmonary TB suspects) who are
requested to submit sputum samples for microscopic diagnosis of TB.

TB Laboratory Form: Request for Sputum Examination - Form TB 05

Any patient of 12 years of age or more who visits an outpatient facility and who
has had cough for 3 weeks or more is considered a pulmonary TB suspect and
required to undergo smear examination of three sputum specimens. The health
worker should complete a TB laboratory Form: Request for Sputum
Examination - Form TB 05. The form is then sent with the patient (or packed
with all three sputum samples) to the laboratory. The health worker should register
complete address information on the form so that if the smear is positive and the
patient does not return for treatment, s/he can be traced. Registering whether the
examination is for diagnosis or follow-up is essential since the same form is used
for both purposes. The laboratory technician who examines the sputum should
complete the Results section with the results of the sputum-smear examination
and the laboratory serial number.

TB Treatment Card - Form TB 01

The use of treatment cards in preference to the clinical files or histories used in
hospitals facilitates the management of treatment and effective case holding. As
soon as a patient is classified as having TB of any category (new smear-positive,
new smear-negative, extra-pulmonary, relapse, treatment after default, or other), or
transferred in from another health facility, a TB Treatment Card - Form TB 01
must be started. The patient's old TB Treatment Card must be kept in the health
unit where the patient was originally treated.
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TB LABORATORY FORM: REQUEST FOR SPUTUM EXAMINATION

Name Treatment Unit Date

Name of Patient Age Sex:  M p F p

Address (in full) District

Disease Classification Pulmonary p Extra pulmonary p Site

Reason for Examination Diagnosis p Follow-up of chemotherapy p

Speciment Identification No. Patient’s District TB No*

Date of Sputum Collection Signature of Specimen Collector

* Be sure to enter the patient’s District TB No. for following of patients on chemotherapy

RESULTS (to be completed in Laboratory)

Lab Serial No:

(a) Visual appearance of sputum:

Muco-purulent Blood-stained Saliva

(b) Microscopy:

Date Examined by (Signature):

The completed form (with results) should be sent to the treatment unit and to the District
Tuberculosis Unit.

DATE SPECIMEN RESULTS POSITIVE (GRADING)

1

2

3

+++ ++ + scanty (1-9)

Form TB



The essential information to be included on the card is:

• name;

• age;

• sex;

• home address of the patient (in sufficient detail to facilitate home visiting for
defaulter retrieval);

• name of health facility;

• type of TB;

• date and results of sputum-smear examination at the time of diagnosis and
during follow-up;

• the date treatment started;

• the regimen prescribed (the card should be adapted to reflect the national
standard regimens);

• drug dosages prescribed.

The TB Treatment Card has two sections for detailing the prescribed regimen and
drug dosages: one on the front of the card for the initial intensive phase, and
another on the back of the card for the continuation phase. The card also has space
for monitoring drug administration and weight during these two treatment phases.

The months during the intensive phase when the patient will be administered drugs
are written under the Month column in the drug collection table. This is at the
bottom of the front of the TB Treatment Card. The appropriate day (1-31) is ticked
after the drugs have been administered to the patient and their intake directly
observed by a health worker.

The months during the continuation phase when the patient will be collecting the
drugs are written under the Month column in a table on the back of the TB
Treatment Card. An "X" is entered on the day (1-31) when the drugs are collected.

Any comment about the patient can be written in the section Remarks, such as
reason for discontinuation of treatment, drug side-effects, results of X-ray
examination, results of culture and sensitivity tests, and chemoprophylaxis for
contact children below 6 years of age.

The information on a TB Treatment Card must be correct since it is crucial to
notification of cases and evaluation of treatment outcomes. Moreover, it forms the
basis of the District TB Register.

The TB Treatment Card should be made of stiff card since it will be used
frequently over a period of at least 6 months.
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TUBERCULOSIS TREATMENT CARD

Name
Address (in full)
Name and address of Contact Person:

Sex: M p F p Age BCG: no scar p scar seen p scar dubious p
I. INITIAL INTENSIVE PHASE - prescribed regimen and dosages:
Tick the appropriate box and indicate daily number of tablets and dosage of S (grams)

CAT 1 CAT 2 CAT 3 12 MONTH

New case p Retreatment p New case p New case p
(smear pos. (smear neg. EP)
seriously ill smear 
neg. or EP)

HR Z S (E) HR Z E S HR Z S HT/HE

HR: isoniazid and rifampicin Z: pyrazinamide S: streptomycin
E: ethambutol HT: isoniazid and thioacetazone

Tick appropriate box after the drugs have been administrered

District TB No.
Health Unit

Disease Classification

Pulmonary p Extra pulmonary p

Type of Patient

New p Relapse p

Transfer in p Other (Specify) p
Treatment after 

Month Results of sputum examination
Local lab

Date Smear Lab No. Smear Cult. Sensitivity 
sens res

Reference lab
Weight

(kg)

0
2
5
8

>12

DAYMONTH 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 2324 25 26 27 28 29 30 31

Please turn over
for continuation
phase

F
orm

 T
B
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 2324 25 26 27 28 29 30 31

II. CONTINUATION PHASE
(see Guidelines)

Prescribed regimen
and dosages

Indicate number of
tablets per dose HR H EHR H

HT/HE

HT/HE

CAT 1 CAT 2 CAT 3 12 MONTH
New case Retreatment New case New case 
(smear pos. (smear neg. EP)
seriously ill smear 
neg. and EP)

Plan A 3 times a week
(4 months)

3 times a week
(5 months)

daily
(10 months)

daily
(6 months)

Plan B
OR

HR H

HT/HE

Plan A 3 times a week
(2 months)

daily
(6 months)

Plan B
OR

* Enter X on day of supervised drug administration or when drugs are collected. Whenever drugs are collected for self supervised
administration draw a horizontal line (__________) to indicate number of days supply given.
Remarks =

DAYMONTH
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TB Identity Card 

A TB Identity Card should be completed for any patient who startsTB treatment.The
patient keeps the card. It contains the same initial information registered on theTB
Treatment Card:

• name;

• age;

• sex;

• home address of the patient;

• name of health facility;

• type of TB;

• date treatment started and the regimen prescribed.

It also includes spaces for the dates of follow-up appointments and any health
education messages given to the patient.

TB Referral/Transfer Form 

If a patient must be transferred to a health facility in another district so that
treatment can continue, the patient is classified as Transfer Out. The referring
health facility should complete a TB Referral/Transfer Form in duplicate with
carbon. The original should be sent to the facility in the district where the patient
will continue treatment as a Transfer In patient. The upper part of the form
contains information about the patient and his/her treatment. This is needed so
that the new TB Treatment Card can be started by the health facility to which the
patient has been referred. The lower part of the form should be completed by this
facility and sent back to the referring health facility once the patient has been registered there
and entered in its DistrictTB Register.

TB Treatment Register at the Health Unit

Health units with many patients should keep a TB Treatment Register in
which all relevant patient data is registered. This register means that the information
contained on the TB Treatment Card is duplicated. It is a useful record because:

• it facilitates tabulation of the data relating to patients treated at the health unit,
especially when the unit has 30 or more patients starting treatment in a quarter;

• the register can easily be taken to the district office every month so that the
data can be transferred to the District TB Register; this is helpful because the
TB Treatment Card is used as the clinical record and in many places cannot
be removed from the health unit;

• if a TB Treatment Card is lost, the patient's information can be retrieved
from the TB Treatment Register at the health unit.

9.1.3

9.1.4

9.1.5



Health units with few new cases treated during a quarter may not need such a
register. However, they should keep a list of the patients that contains some critical
information, e.g. address, diagnosis and date of starting treatment. This may be
useful if aTBTreatment Card is lost.

The TB Treatment Register form takes two pages: the left side and the right side of
a register book. The left side should contain sufficient space for:

• the date of the patient's arrival if diagnosis was made elsewhere (or date of
diagnosis if this was made at the health unit);

• the patient's order number for the health unit (starting with patient number 1
at the beginning of each year);

• full name;

• sex;

• age;

• address;

• place of diagnosis;

• District TB Register number;

• date of starting treatment;

• treatment regimen.

The following information should be registered on the right side:

• place of treatment during initial intensive phase;

• result of bacteriological control at 2nd month;

• drugs given to the patient during the 3rd, 4th and 5th month of treatment (if the
intake of drugs in the continuation phase is not directly observed);

• result of bacteriological control at the 5th month;

• drugs given to the patient during the 6th, 7th and 8th months of treatment (if
treatment is not directly observed)

• result of bacteriological control at 7th or 8th month or later;

• observations.

TB Culture/Sensitivity Request/Report Form 

A TB Culture/Sensitivity Request/Report Form should be used when
specimens are sent to a central or reference laboratory for culture and sensitivity
tests. The upper part of the form should be completed by the health facility using
information from the patient's TB Treatment Card. An indication should be made
of whether the tests are requested for diagnosis or treatment follow-up. The
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laboratory should use the lower part of the form to report test results and record
laboratory serial numbers.

Registry of TB Suspects

The Registry of TB Suspects provides an optional means of recording all the
respiratory symptomatic patients classified as TB suspects. It is particularly
useful for health facilities without microscopy, which must monitor sputa sent
to other laboratories, and also useful for evaluating the prevalence of TB suspects at
first-level health facilities and estimating the supplies needed for bacteriological
examinations. It records the following essential information:

• complete name;

• sex;

• age;

• full, detailed address so that the patient can be located if s/he does not return
for the result and the microscopy is positive;

• respiratory symptoms and duration;

• date the sputum-smear examination was requested;

• results of sputum-smear examination.

Record and report forms at district level
The district is the key level for implementing the TB programme. At this level a
full-time or part-time District TB Co-ordinator is responsible for the information
system. This means checking that the District TB Register is accurate and kept up
to date, and submitting regular, usually quarterly, reports to the Regional TB Co-
ordinator and the TB Central Unit.

The district information is based mainly on the data gathered and recorded at the
district governmental and non-governmental health facilities. The specific district
record and report forms are:

• District TB Register

• District Quarterly Report on New Cases and Relapses of TB

• District Quarterly Report on Results of Treatment of Pulmonary TB
Patients Registered 12-15 Months Earlier

• Quarterly Report on Programme Management: Part A: District Level

District TB Register - FORM TB 03

Every patient who starts treatment must be registered in the District TB Register -
Form TB 03. All the information included on the TB Treatment Card (or in the TB
Treatment Register) is copied into the District TB Register. There is no separate
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form for transferring information from the health facility card to the district
register, but there are several ways of doing the transfer:

• a health facility health worker takes the information to the district level each month;

• the District TB Co-ordinator enters the information into the District TB Register
during supervisory visits to the health facility, at least once every quarter;

• a copy or photocopy of the TB Treatment Card is sent each month to the
district level to be copied into the District TB Register.

The category of each patient must be registered in the District TB Register: new
case, relapse, transfer in, treatment after default and other (mostly failures).
Determining whether or not the patient has previously been treated and for how
long is extremely important for correct classification. 

Registering the information requires two facing pages of the register book. One
line is assigned to each registered patient. The line on the page on the left side of
the book contains the patient identification information, the disease site
(pulmonary or extra-pulmonary) and the patient’s category. The health worker and
the District TB Co-ordinator should ensure that the information on the TB
Treatment Card is correct before transcribing it into the District TB Register. A
new District TB Number is assigned sequentially to each patient who is being
registered, starting with the number 1 at the beginning of each year.

The opposite line on the right side of the book is used to record information on the
sputum-smear examination carried out at the start and during treatment follow-up,
and on treatment outcomes. Accurate and complete information on outcomes helps
to monitor the progress of the district in achieving at least an 85% cure rate. The
register should include one of 6 possible treatment outcomes - cure, treatment
completion, death, failure, default or transfer out - for each patient.

Information from the District TB Register is used to complete the quarterly reports
for cohort analysis and programme management.

District Quarterly Report on New Cases and Relapses of TB - Form TB 07

The District Quarterly Report on New Cases and Relapses of TB - Form TB
07 should meet the epidemiological and administrative requirements for the
notification of new and relapse cases diagnosed in the previous quarter. Prepared
by the District TB Co-ordinator, this report is based on the information entered in
the District TB Register. It provides the total quarterly number of pulmonary
smear-positive cases (divided into new and relapses) and pulmonary smear-
negative and extra-pulmonary cases that were diagnosed and registered during a
quarter for a particular district. The failure, chronic and return-after-interruption
cases are not included in this report since they are not notifiable (see Table 8.4). 

The new pulmonary smear-positive cases are classified according to age and sex.
All other cases are classified according to sex only.

The report is submitted to the Regional TB Co-ordinator who analyses the data it
contains and reviews the report for consistency. The Regional TB Co-ordinator is
responsible for sending the quarterly report from each district to the TB Central Unit.
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FORM TB 03 DISTRICT TUBERCULOSIS REGISTER 

* Enter one of the following regimens:
CAT 1: New smear positive case, or 

New case (seriously ill smear negative 
or seriously ill EP) HRZS(E)

CAT 2: Retreatment HRZSE
CAT 3: New case (smear neg., EP) HRZ
12 mo.: New case (12 months) SHT/SHE

** Enter the appropriate code:
N: New case - patient who has never had treatment for tuberculosis or has taken and tuberculosis drugs for less than 1 month
R: Relapse - patient previously treated for tuberculosis and considered cured, but is now smear positive
T: Transfer in - patient who has transferred into the district from another district
D: Treatment after default - smear negative patient who is starting treatment again after defaulting
O: Other - situations different from the 4 mentioned above

Date of
Registration

District
TB No.

Name (in full) Sex
M/F

Age Address  (in full) Name Treatment Unit Date Start 
treatment and

regimen*

Disease 
classification

P/EP

Type of patient**

New
(N)

Relapse
(H)

Transfer in 
(T)

Treatment
after default

(D)
Other
(O)

F
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*** Enter date in the appropriate column:
1: Cured: treatment copleted and negative smear results on 2 or more consecutive occasions at 5 months and end of treatment
2: Treatment completed: treatment completed; no or only 1 negative smear result at months 5 or more
3: Died: patient known to have died from any cause whatsoever
4: Failure: smear positive at 5 months or more, or has stopped treatment for more than 2 months before sputum smear examination
5: Defaulted: patient who has not collected drugs for more than 2 months, but became (or remained) smear negative before defaulting
6: Transferred out: patient who has been transferred to another district

Year______________

Sputum examination (M. Indicate months of treatment) Upper space: Result Lower space: laboratory number Date treatment stopped***

Pre treatment
Local Ref Lab
Smear Smear Cult

End of 2nd m. (new)/3rd m. (retr.)
Local Ref Lab
Smear Smear Cult

8 th months
Local Ref Lab
Smear Smear Cult

5 th m.
Smear

12 th m.
Smear

1 Cured
(bact negative)

2 Treatment
completed
(no. bact)

3 Died 4 Failure
(smear positive)

5 Defaulted
(smear negtive)

6 Transferred
out

Remarks
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QUARTERLY REPORT ON NEW CASES Patients registered during
AND RELAPSES OF TUBERCULOSIS quarter of    19

Name of District Tuberculosis Coordinator__________________
Date of completion of this form___________________________
Signature_____________________________________________

Name of district
___________________
District No.
___________________

Block 1

Block 2

PULMONARY TUBERCULOSIS

SMEAR POSITIVE

SMEAR

NEGATIVE

(3)

EXTRA

PULMONARY

TUBERCULOSIS

(4)

TOTAL (5)

NEW CASES (1)
Males Females Total Males Females Total

TOTAL (5)

Males Females Total

RELAPSES (1)
M F M F

M F

0-14 15-24 25-34 35-44 45-54 55-64 >65

M F M F M F M F M F M F

M F

AGE-GROUP (YEARS)

Explanations on how to fill the form:

District Number - identifiction number of the district
Quarter: 1st quarter - January, February, March

2nd quarter - April, May, June
3rd quarter - July, August, September
4th quarter - October, November, December

Block 1: NEW CASES AND RELAPSES OF TUBERCULOSIS registered during
......quarter of (year)...... Fill in the quarter and the year.

Column (1): SMEAR POSITIVE NEW CASES - patients with pulmonary tuberculosis, sputum-smear
positive, who have never received anti-tuberculosis
treatment.

Column (2): SMEAR POSITIVE RELAPSES - patients with pulmonary tuberculosis, sputum-smear
positive, who have been declared cured but have now got
the disease again.

Column (3): SMEAR NEGATIVE CASES - patients with pulmonary tuberculosis, with a negative
sputum for AFB, in whom the diagnosis of TB was made
by means other than sputum microscopy.

Column (4): EXTRA PULMONARY TB - patients with tuberculosis of organs other than the lungs.
Column (5): TOTAL Males Add all male patients in columns 1+2+3+4

Females Add all female patients in columns 1+2+3+4
Total Add all patients (males + females) in columns 1+2+3+4

Block 2: SMEAR POSITIVE NEW CASES; from Column (1) above

In this block enter the patients (already recorded in Block 1, Column 1) according to sex and age
group. If the exact age of a patient is unknown at the time of his/her registration it should be



District Quarterly Report on Results of Treatment of Pulmonary TB Patients
Registered 12-15 Months Earlier - Form TB 08

This report provides information for analysing treatment outcomes and measuring
the treatment indicators of the NTP. The District TB Co-ordinator compiles the
report using information contained in the District TB Register. In the upper part of
the report form, the central box should specify the quarter of the year during which
the cases were diagnosed and registered. The quarter for which the report is
prepared will have ended 12 months before.

The treatment results of new pulmonary cases, divided into smear-positive and smear-
negative, are recorded in the middle part of the form. The total male and female cases
are taken from the Quarterly Report on New Cases and Relapses completed 12
months earlier for that particular quarter. If different regimens are used for smear-
positive cases (6-, 8- and 12-month regimens), separate reports on outcomes should
be submitted for each treatment regimen. The lower part of the form is for recording
information on relapse pulmonary cases and other re-treatment cases (e.g. failures).

The District TB Co-ordinator submits the report to the Regional TB Co-ordinator
so that it can be checked for consistency and completeness, and analysed.

Report on Programme Management: Part A: District Level

The District Tuberculosis Co-ordinator should complete and send Part A of the
Quarterly Report on Programme Management to the Regional TB Co-
ordinator during the first week of each quarter.

The report is divided into identification data (district name and number, year,
quarter, name of the District TB Co-ordinator and date) and 6 sections:

1. Number of cases registered during the quarter that started treatment and
number of cases registered during the quarter that did not start treatment, for
different categories of patients and regimen.

2. Sputum conversion rates at 2 (3) months in smear-positive patients (new,
relapse, other categories) enrolled for short-course chemotherapy one quarter
previously, i.e. 4-6 months earlier. 

3. Balance of drugs in the district store: amounts on the first day of the quarter,
amounts received from the Regional TB Co-ordinator during the quarter,
amounts consumed and stock on last day of the quarter for each drug and each
drug presentation (e.g. pill, capsule, blister pack, fixed dose combination).

4. Balance of sputum containers and microscope slides for microscopy: stocks on
the first and last day of the quarter, the supplies received, stocks used, and the
balance at the end of the quarter.

5. Report on the number of health units visited for TB programme supervision
and the number of person-days spent in supervision.

6. Summary report of the laboratory work on microscopy carried out during the
quarter for diagnosis and for treatment follow-up, based on the TB Laboratory
Register (see next section).

The information provided by this report reflects the quality of work in the district
and allows a quick assessment of the overall treatment outcome. It is also relevant
to monitoring of drugs and supplies.
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QUARTERLY REPORT ON THE RESULTS OF TREATMENT OF PULMONARY
TUBERCULOSIS PATIENTS REGISTERED 12-15 MONTHS EARLIER

Name of District:___________________District No.:________________

Name of District Tuberculosis Coordinator:________________________

Patients registered during

quarter of   19

Date of completion of this form

_______________ 19_________

Signature____________________

* Of those, _______ (number) were excluded from evaluation of chemotherapy for the following reasons: _____________________________________________________
__________________________________________________________________________________________________________________________________________
__________________________________________________________________________________________________________________________________________

Total No. of (1) (2) (3) (4) (5) (6) Totale number
pulmonary patients Regimen Cured Treatment Died Failure Defaulted Transferred evaluated
reported during (smear negative) completed (smear positive) to another (sum of columns
the above quarter (no smear results) district 1 to 6)

New cases

M F T*
1. New cases

1.2 Smear

1.1 Smear positive

2. Retreatment

2.3 Total (2.1+2.2)

2.2 Others

2.1 Relapses

New cases

M F T*

F
orm

 T
B
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PART A - DISTRICT LEVEL
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District Name and No.__________________________Year_______________
Quarter___________________

District Tuberculosis Coordinator _______________________Date of completion __________

1 Number of TB cases registered during the above quarter by treatment status:

SCC
Regimen

Number
registered and

started 
treatment

Number
registered
but not yet

treated

Total
registered

New smear-positive Cat. 1

New smear-negative Cat. 1
seriously ill
New extra pulmonary Cat. 1
seriously ill

Relapse Cat. 2

Other retreatment Cat. 2
smear-positive

New smear-negative Cat. 3

New extra pulmonary Cat. 3

Total

2. Sputum conversion rate at 2 (3) months in smear-positive patients enrolled on short-course
chemotherapy one quarter previously (4 to 6 months ago):

* In these cases, sputum conversion is monitored at 3 (4) months.

Smear-positive
cases registered
previous quarter

New smear-positive
cases, Cat. 1

Relapses, Cat. 2*

Other retreatment,
Cat. 2* 

(e.g., Failure)

Total

Smear not
done at

either 2 or
3 months

Sputum conversion at:

2 months

No. % No. No.

Remaining
positive at:

3 months Total

%

3 months
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3. Report number of drugs in the district store*:

4. Consumption of other items during the quarter:

5. Supervisory activities:

6. Sputum examination for case finding and follow-up by microscopy:

Stock on 1st day 
of the quarter

HR Z S E H H
H 100 mg 500 mg injection 400 mg 300 mg 100 mg
R 150 mg 1 g

Amount received from the
Regional TB Coordinator

Amount consumed

Stock on last day 
of the quarter

* Adapt type of drugs according to your country’s treatment regimens.

Sputum Containers Microscope Slides

Stock on 1st day of the quarter

Amount received from the DTC

Amount used for patients

Stock on last day of the quarter

Supervisory visits to health units

Number of suspects examined by microscopy for case finding

Number of sputum examinations for case finding

Number of smear-positive patients discoverd

Number of patients examined by microscopy for follow-up

Number of 
Health Units in
District

Number of 
Health
UnitsVisited

Number of 
days spent in
Supervision



Record and report laboratory forms
Acountry’s laboratory network is not usually part of the NTP. However, forTB control
efforts, data is extracted not only from health facilities, but also from laboratories, and is part
of the responsibility of both.

The health facility forms for requesting sputum-smear examination and
culture/sensitivity tests have been consolidated with the laboratory forms for
reporting the results of these investigations. The combined forms have already been
described in the section entitled Record Forms at Health Facility Level at the
beginning of this chapter. They are the TB Laboratory Form: Request for Sputum
Examination - Form TB 05 and the TB Culture/Sensitivity Request/Report. A
model of this form can be found in WHO (1996a) as Form TB 06.

Form TB 05 is used in all laboratories performing sputum-smear examination,
whether this be at a health centre, district hospital, regional hospital or reference
centre. Form TB 06 is used by regional and reference laboratories that perform
culture and sensitivity tests.

TB Laboratory Register - Form TB 04

All laboratories (governmental, social security and NGO) included in the NTP
should use the TB Laboratory Register - Form TB 04 to record the information
for each individual patient who submitted a sputum sample for diagnosis or for
treatment follow-up. Laboratory staff should not use the Register to enter results of
any other laboratory examinations.

TheTB Laboratory register should contain, for each patient who submitted sputum
sample(s):

• a laboratory serial number;

• date of examination;

• name;

• age;

• sex;

• name of the health unit that requested the examination;

• address for new patients;

• reason for examination (diagnosis or follow-up) and results; the diagnosis of
specimens 1, 2 and 3 can be recorded on one line of the register.

The register is a means of informing the laboratory technicians and the TB
officers at district, regional and central levels, of the number of suspects
examined, the number of smear-positive cases detected, and the number and
results of smear examination for treatment follow-up. Additionally, it can be
used as a cross-reference, to identify patients who have not been registered in the
District TB Register, and who may or may not be receiving treatment. (The

REVISING THE INFORMATION SYSTEM

96

PART III

9.3

9.3.1



District TB register should contain all the smear-positive patients entered in the
TB Laboratory Register.)

Since untreated smear-positive patients have a high fatality rate and are the main
source of infection, making sure that all patients whose sputum results are smear-
positive are treated and registered in the District TB Register is very important. If
these patients have not been registered there, but do appear in the Laboratory
Register, they are probably not receiving treatment for TB and must be traced.

The smear results for follow-up patients in the Laboratory Register should be the
same as those recorded in the District TB Register.

Report forms at regional level
The Regional TB Co-ordinator receives the quarterly reports from the districts and
prepares summary report tables. These facilitate monitoring of programme
implementation in the districts of the Co-ordinator’s region.

Regional Quarterly Report on Notifications of New Cases 
and Relapses of TB by District

This regional report, compiled with information from the District Quarterly
Reports on New Cases and Relapses of TB - Form TB 07, can be used to estimate
the following for each district:

• proportion of pulmonary smear-positive patients out of all pulmonary
patients registered in a quarter;

• ratio of new smear-positive cases to new smear-negative and extra-
pulmonary cases combined;

• reported case-notification rates (with census data extracted from other
sources);

• age and sex distribution of pulmonary smear-positive patients. 

Regional Quarterly Report on Sputum Conversion at 2 (3) Months in Smear-
Positive Patients by District

The information for this report is taken from District Reports on Programme
Management: Part A, Section 3. It provides information on a region’s conversion
rate after 2 (3) months of treatment of pulmonary smear-positive patients.

Regional Quarterly Report on Results of Treatment of Pulmonary TB Patients
Registered 12-15 Months Earlier by District

The information for this quarterly report is taken from the corresponding district
reports (Form TB 08). It provides information on treatment outcomes for cohorts
of new pulmonary smear-positive patients, relapses and re-treatment cases.
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TUBERCULOSIS LABORATORY REGISTER

Year___________________

* These are diagnosed New or Relapse cases ** These are patients on chemotherapy

F
orm

 T
B

 04

*

**



Regional Quarterly Report on Consumption of Drugs by District

The information for this report is taken from Section 3 of Part A of the Quarterly
Report on Programme Management, submitted by the districts. The report enables
actual consumption to be compared with planned drug consumption, and
calculation of whether the districts have sufficient drug supplies.

In addition to the aforementioned reports, which summarise the information
submitted by the districts, the Regional Co-ordinator is responsible for completing
Part B of the Quarterly Report on Programme Management.

Quarterly Report on Programme Management: Part B: Regional Level

Part B of the Quarterly Report on Programme Management should be
completed and sent by the Regional TB Co-ordinator to the TB Central Unit
during the second week of each quarter.

The report is divided into 5 sections:

1. Number of districts in the region participating in the revised NTP strategy.

2. Number of quarterly reports received from participating districts.

3. Supervisory activities carried out by the Regional TB Co-ordinator in the
districts during the last quarter.

4. Report on quantity of drugs in the regional store (see below).

5. Quantity of sputum containers and microscope slides used for microscopy
during the last quarter.

Report forms at national level
The NTP Manager receives the quarterly reports from the regions and prepares
summary report tables. The summary report tables help the TB Central Unit to
monitor programme implementation in the regions and districts, and to compare
results. The national reports are therefore a consolidation of the regional reports.

National Quarterly Report on Notifications of New Cases and Relapses of TB by
Region and District

The information for this report is taken from the Regional Quarterly Report on
Notifications of New Cases and Relapses of TB.The report provides information by
district and region on the:

• proportion of pulmonary smear-positive patients out of all pulmonary patients
registered in a quarter;

• ratio of new smear-positive cases to new smear-negative and extra-pulmonary cases
combined;
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QUARTERLY REPORT ON PROGRAMME MANAGEMENT
PART B - REGIONAL LEVEL

Region Name and No. _____________________ Year _______ Quarter _________________
Regional Tuberculosis Coordinator __________________ Date of completion_____________

1. Number of districts in the region involved in the revised NTP strategy:
Number of districts which started the revised NTP strategy during the quarter _____
Total number of districts participating in the revised NTP at the end of the quarter _____
Total number of districts in the region _____

2. Number of Quarterly Programme Management Reports received from participating districts:
Received and enclosed _____
Reports not received from the following districts:
District No.: _______     _______     _______     _______

3. Supervisory activities:
Total number of supervisory visits by RTC to districts during the last quarter _____
Number of districts which received supervisory visits at least once during the last quarter _____
Number of districts not visited by RTC during the previous quarter _____
District No.: _______________________________________________________________

4. Report on number of drugs in the regional store*:

5. Consumption of other items during the last quarter:

* Adapt type of drugs according to your country’s treatment regimens.

Stock on 1st day of the quarter

Amount received from central unit

Amount distributed to district

Stock on last day of the quarter

Stock on 1st day of the quarter

Amount received from central unit

Amount distributed to district

Stock on last day of the quarter

HR
H 100

mg
R 150 

mg

Z
500
mg

S
injectio

n
1 g

E
400
mg

H
300
mg

H
100
mg

Sputum Containers Microscope Slides



• reported case notification rates (plus population census data extracted from other sources);

• age and sex distribution of pulmonary smear-positive patients. 

National Quarterly Report on Sputum Conversion at 2 (3) Months in Smear-
Positive Patients by Region and District

The information is taken from the Regional Quarterly Report on Sputum Conversion.
The objective of the report is to provide information on the conversion rate after 2 (3)
months of treatment of pulmonary smear-positive patients by region and district.

National Quarterly Report on Results of Treatment of Pulmonary TB Patients
Registered 12-15 Months Earlier by Region and District

The information is taken from the corresponding regional reports. The report
provides information on treatment outcomes for cohorts of new pulmonary smear-
positive patients, relapses and re-treatment cases by region and district.

National Quarterly Report on Consumption of Drugs by Region and District

The information is taken from the corresponding regional report and from section
4 of Part B of the Quarterly Report on Programme Management submitted by the
regions. This report enables comparison of actual consumption with planned
consumption, and calculation of whether the regions have sufficient supplies.

In addition to the aforementioned reports, which summarise the information
submitted by the regions, the NTP Manager and central level staff are responsible
for completing Part C of the Quarterly Report on Programme Management.

Quarterly Report on Programme Management: Part C: National Level

Part C of the Quarterly Report on Programme Management should be
completed during the third week of each quarter, after all the regional reports have
been received. This report helps the TB Central Unit to organise information on
programme management. It gives a quick overview of programme expansion, the
supervision provided by national staff to regions, and stocks of drugs and materials.

The report is divided into 5 sections:

1. Number of regions in the country participating in the revised NTP strategy.

2. Number of quarterly reports received from participating regions.

3. Supervisory activities carried out by the NTP staff in the regions during the last
quarter.

4. Report on quantity of drugs in the national store.

5. Quantity of sputum containers and microscope slides for microscopy used
during the last quarter.
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QUARTERLY REPORT ON PROGRAMME MANAGEMENT
PART C - REGIONAL LEVEL

Year _______ Quarter _________________ Date of Completion _______________________

1. Number of regions involved in the revised NTP strategy:
Number of regions which started the revised NTP strategy during the quarter _____
Total number of regions participating in the revised NTP at the end of the quarter _____
Total number of regions in the region _____

2. Number of Quarterly Programme Management Reports received from participating regions:
Received _____
Reports not received from the following regions:
District No.: _______     _______     _______     _______

3. Supervisory activities:
Total number of supervisory visits by National Level to regions during the last quarter_____
Number of regions which received supervisory visits at least once during the last quarter _____
Number of regions not visited by National Level during the previous two quarters _____
Region No.: _______________________________________________________________

4. Report on number of drugs in the national store*:

5. Consumption of other items during the last quarter:

* Adapt type of drugs according to your country’s treatment regimens.

Stock on 1st day of the quarter

Amount received from central unit

Amount distributed to district

Stock on last day of the quarter

Stock on 1st day of the quarter

Amount received from central unit

Amount distributed to district

Stock on last day of the quarter

HR
H 100

mg
R 150 

mg

Z
500
mg

S
injectio

n
1 g

E
400
mg

H
300
mg

H
100
mg

Sputum Containers Microscope Slides



Surveillance and Monitoring

National surveillance is an important tool for monitoring trends in epidemiological
indicators. These trends will in turn indicate the success (or otherwise) of the NTP.
In other words, indicators can be used as tools to measure whether patient-oriented
activities and programme management activities are reaching their targets.

Indicators are usually numbers, percentages, proportions or rates, such as the
conversion rate or case-detection rate. The main epidemiological indicators -
namely, risk of infection, morbidity, mortality, mycobacterial drug resistance and
TB-HIV co-infection - were reviewed in Part One, Chapter 1. Usually organised at
central level, surveillance depends not only on the information system, but also on
specific information collected through surveys and studies.

A minimum essential activity for TB surveillance is the analysis of cases notified
annually by site of disease (pulmonary smear-positive, pulmonary smear-
negative, meningitis, other extra-pulmonary forms), type of disease (new case,
relapse), age, sex and geographical region. Although in most countries case
notifications under-represent the true burden of disease, they often represent the
most useful data for estimating incidence. If the revised registry and reporting
system is implemented throughout the country, the prevalence of chronic cases
can be determined at the end of each year.

The annual TB mortality rate is useful if the death registry has national coverage.
Special studies can then be undertaken using samples of deaths attributed to TB to
determine the medical bases for the diagnoses and the reliability of the death
registry regarding reported cause of death. The mortality rates should be analysed
according to category of disease (pulmonary, meningitis, other extra-pulmonary),
associated conditions (AIDS, diabetes, alcoholism), age, sex and geographical
region. The case-fatality rates can be determined from the quarterly reports on
treatment outcomes.

The time trend of the median age of notified new cases and deaths fromTB is a
useful indicator. If the median age is moving towards the older age groups, this indicates that
theTB transmission is decreasing in children and young adults, and that the epidemiological
situation is probably improving.

Special surveys are necessary to determine other epidemiological indicators, as follows:

• Tuberculin surveys in children provide a measurement of the prevalence of
infection from which the risk of infection can be estimated. The sample
should be representative of the child population. WHO, the Tuberculosis
Surveillance and Research Unit in the Netherlands and IUATLD have developed
the methodology for conducting tuberculin surveys and interpreting the results.

• Laboratory surveys among TB patients provide information on the prevalence of
primary (or initial) and acquired mycobacterial drug resistance. WHO and IUATLD
have developed the methodology for these surveys.

• The level and trend of HIV infection in TB cases can be determined by
conducting serological surveys using representative samples of new cases.
WHO has developed a standardised method for conducting these surveys.
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ACHIEVING PROGRAMME TARGETS

At this stage of revision of the NTPstrategy, reviewing the steps taken so far is useful.

The government’s decision to revise the NTP will have been based on:

• its recognition that TB is a serious health problem (Chapter 1);

• the premise that TB case management is an essential component of PHC
(Chapter 2);

• evidence that TB control is one of the most cost-effective health
interventions (Chapter 3).

The next step will have consisted of a detailed situation analysis of the TB
problem, encompassing demographic, socioeconomic and epidemiological
indicators (Chapter 4), health system policies and government commitment to TB
control (Chapter 5) and case detection and treatment (Chapter 6).

This situation analysis will have provided further reasons why senior MOH officials should:

• take organisational and budgetary decisions to improve TB control;

• strengthen the TB Central Unit;

• adopt DOTS as the central strategy for the revised programme;

• set programme targets of an 85% cure rate and 70% case detection (Chapter 7).

With renewed political backing and stronger financial support, the TB Central Unit
will be able to revise the technical TB control policies (Chapter 8) and design a
new information system to be approved by senior MOH officials and backed up
with operational guidelines (Chapter 9).

As the next stage, the TB Central Unit with the collaboration of regional and
district health officers and other health agencies, should draw up a plan to translate
policies into action. 

Selection of national demonstration and training districts
The revised programme should be introduced gradually, starting with a small
number of selected districts. Known as National Demonstration and Training
Districts (NDTDs), the role of these districts is to test the feasibility of all aspects
of the revised strategy. If the NDTDs are able to achieve at least an 85% cure rate
for new smear-positive pulmonary cases, they will have proved the effectiveness
of the revised strategy. Districts that achieve this programme target can be used as
training sites for staff from other districts when the programme is expanded into
all regions.

The main criteria for selecting an NDTD are:
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• a population of around 100 000 (although the size may actually vary from 50 000 to
300 000);

• resource levels and socioeconomic conditions representative of the country;

• commitment to the NTPon the part of the district political and health authorities;

• sufficient annual incidence of TB notifications (at least 50 cases of smear-positive
pulmonary TB) to provide meaningful data on sputum conversion at 2 months and on
treatment outcomes;

• at least 50% cure rates using the old treatment regimen;

• a suitable staff candidate at the district health office or at the district hospital who can
be designated District TB Co-ordinator;

• at least one microscopy laboratory with sufficient equipment and staff;

• a good working relationship with the regional health office so that frequent supervisory
visits can be arranged easily;

• several peripheral health units (such as PHC units, health facilities), accessible to
district health supervisors and used by the community;

• other effective health programmes.

The number of NDTDs a country selects will depend upon the capacity of
national-level staff to ensure training and supervision, and oversee logistics.
Usually 5 NDTDs are sufficient: 3 in rural areas and 2 in urban areas. The 5
districts may be selected from only one region or from several regions, but selecting
districts from several regions is preferable because:

• the pool of districts to choose from is increased;

• supervision is not dependent on only one regional TB co-ordinator;

• rapid expansion of the programme is facilitated;

• decentralisation of training in different situations can be tested.

However, the greater the number of regions included, the more difficult it is for
national-level staff to monitor programme activities in all the selected regions and
districts.

The NTP Manager should select the NDTDs in consultation with the chief of the
National TB Reference Laboratory (or main TB bacteriologist at central level) and
the regional health officers.

Planning NDTD programme
Once the NDTDs have been selected, a regional planning group should be
established in each of the regions concerned. Each planning group should include:
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• representatives from the NTPand other related national programmes (Essential Drugs,
AIDS, Leprosy, Health Statistics);

• regional and district management health officers from the MOH and from institutions
providing health services in the selected districts (e.g. social security agencies and
NGOs) who will be responsible for strategy implementation;

• district and municipal political authorities;

• representatives from academic institutions (e.g. medical and nursing schools) and
health professional associations;

• laboratory supervisors at regional and district levels.

The first task of a regional planning group is to produce a situation assessment for
each district selected, detailing:

• the structure of the health services and laboratory facilities (government, social
security, NGO) in the district;

• the health staff;

• the system for drug storage and distribution;

• the population with access to each health unit,

and including:

• a map with the lines of communication between health units and the district,
and health staff in charge of clinical services and laboratory resources.

The district situation assessments then form the basis of the plan for
implementing managerial activities such as logistics, supervision and
programme monitoring, in line with the technical guidelines issued by the central
unit, the revised information system and NTPtargets.The plan should cover:

• organisation or reorganisation of laboratory diagnostic activities (see Part Four);

• organisation of logistics concerning drugs, forms and laboratory supplies (see Part Five);

• training and supervision of health unit staff (see Part Six);

• training and supervision of laboratory staff (see Part Four);

• communication and health education activities (see Part Six);

• monitoring and evaluation activities (see Part Seven);

• programme budgeting (see Part Eight);

• co-ordination of activities with other district programmes (see Part Nine).

Each regional working group should produce a workplan describing how the revised
strategy will be implemented in the selected NDT Districts. Usually the plan is
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specific for year 1 and outlines the expected trend in operations and the anticipated
expansion of the programme into other districts of the region through years 2 to 5.

Planning Central Support for NDTDs

During the period when the regions are planning activities for the selected
NDTDs, the TB Central Unit must develop the resources and systems for
supporting the district programmes.

TheTB Central Unit must ensure that national logistical support will be in place by the time
the districts start implementing their workplans. It is responsible for:

• identification of reputable suppliers of fixed dose combinations and procurement of the
drugs required;

• assessment of the systems of the Essential Drugs Programme for distribution, transport
and storage of drugs, and of the potential for improvement to meet the NTP’s drug
requirements;

• procurement of laboratory materials and equipment for microscopy examinations;

• development or adaptation and printing of training materials on DOTS strategy;

• development or adaptation and printing of training materials for microscopy
technicians;

• printing of recording and reporting forms;

• development, pre-testing and printing of supervisory checklists;

• development, pre-testing and printing of educational and promotional messages and
materials.

• securing of necessary funds.

Drugs and other supplies should be ordered at least 6 months before the district
training of health workers on case management is scheduled to begin. Evidently,
the training materials, recording and reporting forms, educational materials and
supervisory checklists should be finalised and printed before the training courses
are held.

Expansion of the revised national TB control strategy
After the NDTDs have been operating for 9 months the NTP and MOH should
evaluate them. Expansion of the revised national TB control strategy should be
based on the evaluation results. Expansion should be approved if the following
criteria are met in at least one NDTD:

• Conversion rates for new smear-positive pulmonary cases are at least
85% after 2 (3) months of treatment. The conversion rate is the most important
indicator for deciding when expansion should take place. Only districts that have
achieved a conversion rate of at least 85% should be used for training staff from other
regions and districts.
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• The percentage of pulmonary smear-positive cases (new and relapse)
detected is greater than 65% of all pulmonary cases detected.

If the testing of the revised strategy in the NDTDs satisfies these criteria, the DOTS
programme approach can be considered feasible and expanded to other parts of the
country, provided:

• the NTP has sufficient personnel available to help train the staff at regional
and district levels;

• sufficient drugs, laboratory supplies, microscopes, sputum containers,
recording and reporting forms and funds are available.

Then, in its second year, the programme can be expanded to cover one urban
district and one rural district in each region. The selected districts are called
Regional Demonstration and Training Districts (RDTDs).The expansion should
be gradual, and dependent on the programme’s capacity to train:

• management staff at district and regional level;

• health workers who are responsible for case detection and treatment

• laboratory technicians.

At the beginning of the third quarter of the second year (the first expansion year),
the results in the RDTDs should be evaluated, in particular the conversion rates
and the classification of notified cases. If the conversion rates are at least 85%,
expansion of the programme to all of the districts in each region should be
planned. An estimate should be made of how long it will take to expand into all
districts nation-wide.

If sufficient resources and regional level staff are available to assist with training,
staff from each RDTD that has achieved at least an 85% conversion rate for new
smear-positive cases could train the staff of approximately 4 districts per year. If a
region has 2 successful RDTDs, 16 districts could be trained in that region within
2 years. With few exceptions, all districts in a country should be able to
implement the revised NTP strategy within 3-4 years of establishing the
NDTDs.
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PART IV

SETTING UP TB LABORATORY SERVICES
Bacteriology plays a key role in TB control. Direct sputum-smear microscopy is a
reliable, quick and cheap tool for diagnosing pulmonary TB and identifying the
most important sources of dissemination of infection in the population. Trained
laboratory technicians working at the most peripheral level can perform direct
sputum-smear microscopy. Currently it is the only diagnostic tool that is
affordable for low-income countries.

That said, bacteriological diagnosis should not be seen as an end in itself, but
rather as a means to effective treatment and elimination of the sources of infection.
Expansion of bacteriological diagnostic facilities should therefore not outpace
implementation of an effective DOTS control strategy.

Thus one of the key operations of the revised NTP is establishing and/or
strengthening microscopy services within the health laboratory infrastructure.

LABORATORY LEVELS, FUNCTIONS AND EQUIPMENT

General laboratory services contribute to TB control by training microscopists and
other laboratory technicians in technical and administrative procedures, and
supervising laboratory technicians and quality control of smear microscopy. The
bacteriologist or laboratory supervisor is indispensable to TB control efforts at all
levels of TB programme management.

Three levels, corresponding to the organization and structure of PHC should
be considered when organizing general laboratory services:

• the peripheral laboratory in the district (Level I);

• the intermediate laboratory in the region (Level II);

• the central laboratory at national level (Level III).

TB laboratory services should be integrated into this three-level system and also
with the NTP.

Peripheral laboratory (level I)
A peripheral laboratory in the district hospital or any other type of hospital, or in a
large health centre within the district, should be able to perform blood, urine and
stool investigations, and to examine sputum specimens for TB diagnosis and
treatment follow-up using the Ziehl-Neelsen technique. Although peripheral
laboratories often have only restricted space and lack laboratory technicians with
specialized TB training, they can perform sputum microscopy satisfactorily if
supervised and monitored for quality control.

One binocular microscope and 1 or 2 trained microscopists per 100 000 population
are usually sufficient. A microscopist can perform up to 20 sputum-smear
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examinations a day efficiently. Using the criterion of a maximum of 20
microscopies per technician per day is a good basis for estimating how many TB
laboratory technicians a district needs. If more than 20 microscopies are attempted
per day, visual fatigue is likely, leading to deterioration in slide-reading quality. It
takes 6-10 minutes to examine 100 microscopic fields. This is the number that
must be examined before a slide can be reported as negative.

Microscopists are usually laboratory assistants. If the daily number of sputa
received or collected on the spot is high, they may work solely in performing
microscopies. Conversely, if the number of sputa is low, they may perform other
laboratory investigations, as well as microscopy.

Peripheral laboratories must be well ventilated, supplied with a running-water faucet,
a wastewater outlet, storage space and, if possible, electricity. The laboratory must
receive sufficient daylight in settings where the electricity supply is intermittent.

In a large district hospital or other health institution, providing one room of
reasonable size for the microscopy laboratory should be possible. The four basic
laboratory functions to be carried out are:

• receipt of specimens and despatch of results;

• preparation and fixation of smears;

• staining of smears;

• microscopy and recording of results.

Ideally, the sputum collection area is located outside the laboratory proper and
sputum samples passed through a collection window into the laboratory.

For smaller institutions thatperformafewmicroscopies only eachday, a limitedspace forTB
should allow, forone largeor twosmall tables, a sinkwith runningwater and astaining rack.

Sputum specimens can be sent to a peripheral laboratory in plastic containers
(identifiable by the patient's name written on the container), together with the TB
Laboratory Form: Request for Sputum Examination - Form TB 05. Alternatively, they
can be collected on site, at a laboratory in a district or regional hospital. In the latter
instance, a patient will have been sent to the laboratory with a completed Request for
Sputum Examination Form, which will have been issued by a health unit or the
outpatient department of the institution in which the laboratory is located. An on-the-
spot specimen will be collected in an open space outside the building. Additionally, if
diagnostic investigation is requested, the patient will be given a plastic container, so
that s/he can bring an overnight specimen to the laboratory the next morning.

Techniques for collecting on-the-spot specimens (including instructions on how to
get patients to cough effectively and produce a good sputum specimen), and for
smear preparation, fixation, staining, reading and reporting are described in detail
in the IUATLD technical guide for sputum examination for TB by direct
microscopy. This guide also provides instructions on disinfection and sterilization
of contaminated material, disposal of examined slides and safety measures.
The list of basic equipment and materials for sputum examination is included in
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the last section of this chapter. Staining solutions (carbol fuchsin, aqueous
methylene blue) should preferably be provided to the peripheral laboratory by the
intermediate-level laboratory. However, if skilled technicians are available, these
solutions can be produced locally. For sputum processing, a safety cabinet with
ventilation and filter equipment is also recommended, whenever affordable.

Intermediate laboratory (level II)
An intermediate-level laboratory is a laboratory located in a regional, state or
provincial institution and should serve a population of between 500 000 and one
million. The functions of the intermediate laboratory fall into two categories:
technical support to health units in performing sputum-smear examinations and
managerial support to peripheral laboratories. 

Technical Support to Health Units

An intermediate-level laboratory will carry out microscopy as requested by the
regional health facility. If more than 100 slides are read per day, efficiency can be
increased by using fluorescence microscopy instead of Ziehl-Neelsen microscopy.
Fluorescence microscopy uses a low magnification power (100x compared to
roughly 1000x for Ziehl-Neelsen-type stains) with the result that examination of a
smear is at least five times faster than with the Ziehl-Neelsen method. The
disadvantages are the higher capital cost of the fluorescent microscope and the
appreciable running cost of replacing the lamps. However, these expenses are well
compensated for by the larger number of slides that can be read per technician-hour.

Culture services are sometimes available at this level. Priorities in using culture are:

• diagnosis of cases with clinical and radiological signs of pulmonary TB that
are repeatedly smear-negative;

• examination of extrapulmonary specimens, particularly urine, pleural fluid,
spinal fluid and pus;

• follow-up of treatment in some particular cases (e.g. extrapulmonary, chronic
pulmonary TB).

Managerial Support to Peripheral Laboratories

The principal managerial activities of the intermediate laboratory are:

• preparation and distribution of reagents for peripheral laboratories;

• training of microscopists; at this level an extra room for training
microscopists is desirable;

• supervision of peripheral laboratory technicians on sputum-smear
examination and maintenance of microscopes;

• quality control of microscopies at peripheral laboratories. 

Chapter 12 provides information on the last three functions.
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Central laboratory (level III)
The National TB Reference Laboratory for TB is always a central laboratory. In
countries with a very large population, several Level III laboratories may carry out
similar functions. For instance, there may be one Level III laboratory per 10
million population. However, only one laboratory should be designated the
National Reference Laboratory for TB.

The Central Laboratory is usually located at the central public health laboratory of the
country. Its functions fall into three categories: technical support, managerial support and
research and surveillance, as outlined below:

Technical support to health units:

• identification of mycobacterial species other than TB, to support diagnosis of
mycobacterioses;

• drug sensitivity testing of mycobacteria isolated from chronic cases, and, if
feasible, from failure and relapse cases;

• performance of a limited number of diagnostic microscopies (Ziehl-Neelsen and
fluorescence) and cultures for local health units, to help central laboratory technicians
maintain their training, supervision and quality-control skills.

Managerial support to TB laboratory services:

• updating and dissemination of guidelines on bacteriological methods for diagnosingTB;

• development and dissemination of guidelines on care and maintenance of
microscopes and other equipment used in TB bacteriology; a central unit
should be established to provide technical control and repair services for
microscopes and other equipment used in TB bacteriology; this service can be
integrated with the general laboratory equipment maintenance department;

• development and dissemination of guidelines on TB laboratory supervision and
quality control;

• training of intermediate-level laboratory technicians in bacteriological techniques and
support activities, i.e. training, supervision, quality control, safety measures and
equipment maintenance;

• supervision of intermediate laboratories regarding bacteriological methods and their
support (particularly training and supervision) to the peripheral laboratories;

• quality control of microscopies performed at intermediate laboratories;

• working with the TB Central Unit to define technical specifications for
microscopes, reagents and other materials used in bacteriological
investigations, and to estimate laboratory material and equipment
requirements for inclusion in central laboratory and NTPbudgets.
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Research and surveillance:

• organization of surveillance of primary and acquired mycobacterial drug resistance;

• research into operational problems of the microscopy network, particularly
those relating to the transport of sputum specimens and the decentralization1

of laboratories performing microscopies.

Transport of sputum specimens
Transport of sputum specimens, fixed smears or patients themselves from health
units that do not have a microscopy service to the nearest laboratory can be
problematic. For instance, in the rural areas of developing countries, arranging
rapid and reliable transport of sputum specimens from health units to a peripheral
laboratory can be very difficult since communications and logistics are often poor.
Other problems relating to transport of sputum specimens are:

• the relatively high cost;

• the need to store specimens in a refrigerator sufficiently protected from heat and light
pending transport (up to one week);

• the delay between collection of sputum and processing of sputum. 

Special transport boxes holding between 10 and 20 sputum containers, are normally
used to transport sputum specimens. Insulated boxes are preferable. Specimens
refrigerated for at least 12 hours will keep reasonably cool in an insulated box, without
ice, for about 24 hours. Some delay in transit is permissible since the positivity of
direct smear is not significantly influenced for up to one week storageatroom
temperature.However, if thesputumissentforcultureexamination, themaximumtransport time
withoutrefrigerationis3days,sinceasubstantial lossofculturepositivityoccursafter7days.

Transport may cost less for fixed smears than for sputum smears, but health
staff must be trained in how to fix the smears safely and despatch them. Regular
supply of the necessary materials (e.g. sputum cups, glass slides, applicators,
alcohol) to the health units must be guaranteed.

Ideally, district-specific solutions for transport should be tested for both transport
of sputum specimens and transport of fixed smears. A number of alternatives may
exist such as ordinary mailing, courier services, use of regular bus lines, use of
MOH vehicles, and transport of the specimens by foot, bicycle or other means, by
health staff or volunteers.

Alternatively, patients themselves may report to the laboratory. The advantage
of this method is that the sputum is processed immediately after collection. The
high cost of transport can be a limitation, though, and to such an extent that the
patient may be unwilling to travel or prefer to delay the journey.
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Equipment and materials for microscopy examinations at
peripheral laboratories
Ziehl-Neelsen is the standard staining method used for microscopy at peripheral
laboratories. Table 11.1 lists the equipment required for performing microscopy at
a peripheral laboratory and Table 11.2 lists the materials and reagents required to
examine 2000 sputum specimens.

Table 11.1. Permanent equipment for performing microscopy 
at a peripheral laboratory

EQUIPMENT NUMBER

Binocular microscope, for use in daylight and electric ................................................... 1 
light, with immersion-oil objective (100x) and eye-pieces (8x or 10x). In humid
climate, warm cupboard heated by 1 or 2 light bulbs (40 watts) 
Microscope lamp ................................................................................................................................ 1 
15 watt spare bulbs ........................................................................................................................... 2 
Drop bottle, plastic, 10 ml, for immersion oil.................................................................................2

Slide-holder, for the preparation of smears, ........................................................................... 2 
metal (12 to 25 slides), 40 cm x 5 cm.
Slide rack, made of plastic for 12-25 slides.............................................................................2 
Slide boxes, for 100 slides................................................................................................................2 
Glass marker, diamond point ....................................................................................................... 2 
Loop holder ............................................................................................................................................2 
Nickel-chrome wire, 1 mm diameter ...................................................................................50 cm

Bunsen burner for use with butane gas and........................................................................... 2 
butane gas cylinders......................................................................................................................... 2 
or spirit lamp, cotton wool plug or metal wire ..............................................................................1

Timer, 0-60 minutes, with alarm...................................................................................................1 
Forceps, stainless steel for slides, 15 cm...................................................................................2 
Scissors, stainless, 25 cm ..................................................................................................................1 
Bucket, plastic, 12 l ............................................................................................................................2 
Waste receptacle, metal, with lid .....................................................................................................1
TB Laboratory Register .................................................................................................................1
Bowl, plastic, 50 x 30 cm ..................................................................................................................2 
Wash bottle, plastic, 500 ml............................................................................................................2 
Funnel, glass 45 mm or 60 mm diameter ..................................................................................4 
Funnel, glass 90 mm or 125 mm diameter................................................................................4 
Drop bottle, glass, 100 ml................................................................................................................4 
Bottle, brown glass, 100 ml .............................................................................................................4 
Flask, glass or pyrex, 500 ml...........................................................................................................3 
Flask, brown glass, 1000 ml.................................................................................................................2
Pressure cooker ....................................................................................................................................1 
Water still, electrical apparatus for distilled water ...............................................................1 
Transfer safety cabinet ....................................................................................................................1 
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Table 11.2. Materials and reagents for examining 2000 sputum specimens by
Ziehl-Neelsen microscopy at a peripheral laboratory

MATERIALS AND REAGENTS NUMBER

Sputum container, plastic, disposable, ............................................................................3000 
45 to 50 ml, screw-cap, permitting full hermetic closure
Adhesive labels for sputum containers ....................................................................................3000

Slides for microscope, 25 mm x 75 mm, 1.1-1.3 mm thick.......................................3000 

Applicators, wooden.....................................................................................................................3000

Acid-ethanol, for Ziehl-Neelsen staining......................................................................3 litres 
Carbon fuchsin .........................................................................................................................6 litres 
Aqueous methylene blue .....................................................................................................4 litres

Immersion oil ............................................................................................................................200 ml 
Xylene or toluene.....................................................................................................................200 ml 
Lens paper .....................................................................................................................................2 rolls

Cotton, ball, white absorbent ..............................................................................................500 gr 
Filter paper, 15 cm diameter, No. 1...............................................................................4 boxes 
Toilet tissue ....................................................................................................................................2 rolls

Laboratory Form: Request for Sputum Examination .......................................................3000

Pens, ball point, black or blue ink .................................................................................................4 
Pens, ball point, red ink......................................................................................................................2 

Towel and clean rags .......................................................................................................as needed 
Masks and overall...............................................................................................................as needed

Sodium hypochlorite...........................................................................................................10 litres 
Methylated spirit .....................................................................................................................2 litres 
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TRAINING AND SUPERVISION OF LABORATORY TECHNICIANS

Training
If a laboratory is to support TB control effectively its technicians must be
motivated and dedicated and fully aware of their important role. Training
laboratory technicians in the microscopic diagnosis of TB is therefore an essential
activity under the revised TB control strategy.

Training of Peripheral Laboratory Technicians

Technicians working in peripheral laboratories must understand the relevance of
sputum-smear microscopy to TB diagnosis, the need for follow up during
treatment and for treatment evaluation, and the importance of carrying out all
requested sputum-smear examinations. They must also know how to perform
Ziehl-Neelsen staining, and how to read and report the results.

Training content
Laboratory technicians must have elementary knowledge of mathematics and the
metric system, use of laboratory equipment and instruments, and safety measures for
laboratory technicians and laboratory premises. They must also have an elementary
understandingofasepsisandsterilization.Their training inmicroscopyshouldcover:

• collection, storage and transport of sputum specimens for testing for the
presence of M. tuberculosis by microscopy;

• smear preparation, including engraving of slides, selection of useful particles,
fixation, staining, decolourization and counter staining;

• use of a microscope with an immersion-oil objective and slide reading;

• reporting of reading results and recording of data in the TB Laboratory Register;

• maintenance and minor repairs of microscopes;

• storage of positive slides and negative slides for quality control;

• procedures for sending sputum specimens for culture and drug sensitivity testing;

• disinfection and sterilization of contaminated material;

• safety measures for handling sputum specimens and performing microscopy;

• identification of problems occurring during sputum-smear microscopy and
recording of results.

Training procedures
Intermediate laboratories are responsible for organizing and conducting training of
peripheral laboratory technicians from each of the districts in their region.

Training should be essentially practical and held over 5 days. The number of
technicians to be trained simultaneously will depend on the materials and equipment,
especially microscopes, available for training purposes. A room should be set aside for
training at the intermediate laboratories, for a maximum of 10 trainees per course.
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with the District TB Coordinator to ensure that TB-related laboratory services are
performed properly.

General guidance on supervisory visits is given in Part Six. Supervisory visits
should be planned carefully and the laboratory supervisor should keep a checklist
of the items to be checked during supervisory visits. Items for checking are usually
divided into 4 categories:

• Competence of laboratory technician: the supervisor should ensure that the
laboratory technician knows:

• how to prepare sputum-smear slides for Ziehl-Neelsen microscopy;
• how to read slides and record results;
• how to complete theTB Laboratory Register accurately and how to report results in

the Request for Sputum Examination Form;
• how information from theTB Laboratory Register can be used to cross-check

information in the DistrictTB Register;
• how to limit administrative errors in the identification of patients.

• Activities of laboratory technician: the supervisor should ensure that the
laboratory technician:

• examines sputum sample slides for all respiratory symptomatics: 3 sputum sample
slides if the slides are negative, and at least 2 sputum sample slides if the slides are
positive;

• examines sputum sample slides for control of treatment (follow-up)
• keeps theTB Laboratory Register up to date and completes it accurately;
• keeps a box of all smear-positive slides and another of all smear-negative slides for

quality control.

• Consistency of Laboratory and District Registers: the laboratory supervisor
should ensure that:

• the smear-positive patients registered in the TB Laboratory Register are also
registered in the District TB Register;

• the smear results for follow-up patients in the TB Laboratory Register are the
same as those recorded in the District TB Register.

• Logistics: the laboratory supervisor should ensure that:

• the supply of sputum containers, slides, reagents, forms and other laboratory
materials is adequate;

• the binocular microscope is in good working order. Is the immersion-oil
objective in good order and neither pitted nor hazy as a result of oil seepage
into the lens? Is the eye piece the correct type and magnification? Is the fine
adjustment satisfactory and the rack and pinion neither loose nor slippery?

A model of a TB Checklist for Visits to Microscopy Laboratories can be found in
WHO, 1996.
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Training of Intermediate Laboratory Technicians

Laboratory technicians at intermediate laboratories should be trained in the technical
methods required and the managerial functions they must undertake within the NTP.

Training content
Training should cover:

• the revised TB control strategy: including general information on the revised
strategy of the NTPand the TB laboratory services.

• technical methods:

• Ziehl-Neelsen microscopy (as in the curriculum for peripheral laboratory
technicians);

• preparation of reagents for Ziehl-Neelsen microscopy;
• fluorescence microscopy, if equipment is available;
• Loewenstein-Jensen media (if cultures are feasible at the trainee laboratory)

and covering preparation of sputum specimens for culture, inoculation of
media, media incubation, and reading, recording and reporting of results.

• managerial skills:

• organization of training in Ziehl-Neelsen microscopy for peripheral
laboratory technicians;

• supervision of peripheral laboratory technicians;
• quality control of microscopies at peripheral laboratories;
• organization of transport of sputum specimens within the districts and from the districts

to the intermediate laboratory;
• estimating laboratory supply and equipment requirements, and budgeting.

Training procedures
The national reference laboratory, in collaboration with the other Level III TB
bacteriology laboratories (if they exist), is responsible for organizing training of
intermediate laboratory technicians. Training should be essentially practical and
take place over 2-3 weeks.

Training of Central Laboratory Technicians

Central-level laboratory technicians must also be trained in drug sensitivity testing
techniques and surveillance methods, identification of mycobacterial species,
evaluation of laboratory activities and operational research. They can be trained
within the country, or can attend international training courses sponsored by WHO
and IUATLD.

Supervision
The Regional Laboratory Supervisor is responsible for monitoring the day-to-day
activities of the peripheral laboratories, and for training and updating technicians
on all aspects of sputum-smear microscopy. The supervisor must also ensure that
laboratory activities are carried out as planned and perform quality control. The
supervisor should visit the peripheral laboratories once every 4-8 weeks and work

12.1.3

12.2
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Quality control system
Microscopy quality control requires continuous supervision and aims to:

• ensure correct classification of TB cases, thereby contributing to improved recording
and reporting;

• eliminate potential for false-negative smear results (i.e. failure to diagnose TB cases);

• eliminate potential for false-positive smear results (i.e. unjustified treatment
of non-tuberculous cases).

The peripheral laboratory should keep all examined slides in two boxes: one for
positive readings and another for negative readings.

Quality control of sputum-smear results can be undertaken in one of three ways:

• The District TB Coordinator collects all the slides examined during a certain
period (for instance, one month) by the peripheral laboratories and sends
them to the regional laboratory. The regional laboratory reads all the positive
slides and a sample of 10% or more of the negative slides.

• The laboratory supervisor collects all the positive slides and a 10% sample of negative
slides from each laboratory visited and takes them to the regional (i.e. a level II
laboratory) for cross-checking, or reads them during the supervisory visit.

• At regular intervals, the regional laboratory provides an artificial set of
standard smears with known results, for staining and reading by technicians at
the peripheral laboratories. However, this approach does not allow checking of
the technicians’ capacity to prepare slides. Moreover, the reading may be
biased since the technicians know that, in effect, they are taking a test.

In the first two approaches, the regional laboratory evaluates the smears - both the
microscopy result and for technical quality - without knowing the results of the reading
made at the peripheral laboratory. Then during the next supervisory visit, any discordant
results and any remarks on the quality of the smears are discussed with the relevant
peripheral laboratory technician. The technician is asked to re-examine the smears, to
learn why a mistake was made. The health units are informed of the patients who were
the subjects of false-negative or false-positive results, for appropriate action.

Key references

PAHO (1986) TB control: A manual on methods and procedures for integrated programs.
Washington, DC, Pan American Health Organization/World Health Organization 

(Scientific Publication No. 498).

Valenzuela Hiriart P (1981) Training of bacteriology personnel within the framework of an
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PART V

PLANNING SUPPLIES AND LOGISTICS
TB drugs and other supplies must be procured and distributed in adequate
quantities, at the appropriate time. Many difficulties arise, however, regarding
procurement, distribution, storage and release of supplies to health units. Some of
these relate to the administrative environment of the country concerned and cannot
be avoided. However, many others can be foreseen and addressed during the
planning process.

LOGISTICS AT CENTRAL LEVEL

Within the context of TB control, drug logistics concern the supply of drugs,
laboratory materials, and recording and reporting forms.

Drug logistics
The Ministry of Health, advised by the TB Central Unit, must make major policy
decisions on TB drugs when developing the technical guidelines and operational
procedures for the revised control strategy (see Chapter 8). For some key
decisions, the most practical and efficient option may be obvious, such as:

• coordinate/integrate TB drug procurement with the Essential Drugs Programme;

• work with the Essential Drugs Programme to operate a common storage and transport
system to regions and districts;

• provide anti-TB drugs free of charge to patients. 

Other decisions may involve choosing between a more expensive option that offers
technical and operational advantages and a less expensive option that has fewer
technical and operational advantages. For instance:

• use of fixed drug combinations instead of separate drugs;

• use of blister packs rather than loose drugs;

• use of selected suppliers instead of competitive bidding;

• use of disposable instead of reusable needles and syringes (if streptomycin is
included in the standard treatment).

Once the policy decisions have been made, five main steps in drug logistics must
be carried out at central level. These are shown as a cyclical process in Fig. 13.1. 
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Figure 13.1. Cyclical process of TB drug logistics at central level
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Prepare Procurement Plan

5.0 Monitor 
Usage

4.0
Distribute/
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3.0
Purchase/

Ensure Quality

2.0
Obtain 

Financing
Stock

Management

Source: WHO, 1996.

Step 1. Estimating Drugs Needs and Preparing Procurement Plan

Before estimating drug requirements, the length of time between placing an order
and receiving it must be known. If this is 6 months or less, the procurement plan
should cover the drug needs for one year plus the reserve stock. However, if the
delay is likely to be more than 6 months, a procurement order for more than one year's
supply should be prepared.

Estimates of drug requirements are based on the expected number of cases to be
treated and the composition of the recommended standard chemotherapy
regimens. In countries with a good information system, the information on TB case
notifications can be used to make the estimate. If, however, accurate notification data
is unavailable, the estimates must be based on the expected case-detection rates.

Table 13.1 illustrates how the case-detection rates can be calculated for the first
year of implementing the revised strategy in 5 NDTDs (see Chapter 10), with a
total population of one million. 

The following parameters, as shown in Table 13.1, are used:

For Category 1 Regimen: 2HRZE / 4H3 R3:

Annual risk of infection. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1% 
Incidence of smear-positive pulmonary cases . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50/100 000 
Seriously ill smear-negative and extrapulmonary 
(20% of smear-positive pulmonary cases). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10/100 000
Case detection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65% 

(This is an example of a hypothetical assumption that the health infrastructure would be able
to detect 65% of the estimated incidence.)



For Category 2 Regimen: 2SHRZE / 1HRZE / 5H3 R3 E3:

Re-treatment cases as a % of new smear-positive cases . . . . . . . . . . . . . . . . . . . . . . . . . . . 40% 
(40% is an estimate for the first year of implementation of the revised strategy.
This proportion will later decrease rapidly (to 10-15%) if the DOTS strategy is
successful.)

For Category 3 Regimen: 2HRZ / 4H3 R3:

Smear-negative pulmonary cases and extrapulmonary cases who are not seriously ill.

Smear-negative pulmonary cases as % of new smear-positive . . . . . . . . . . . . . . . . . . . 80% 
Extrapulmonary cases as % of new smear positive . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20% 

(These estimates are given as an example; in populations with a high proportion of
children and young adults and a high risk of infection, the parameters can be quite
different, with smear-negative patients representing 20% and extrapulmonary
cases representing 50% of the smear-positive patients.)

The estimates give a total number of 845 patients to treat during the first year of
implementing the revised TB control strategy in 5 NDTDs: 390 using the Category
1 regimen, 130 using the Category 2 regimen and 325 (240 adults and 85 children)
using the Category 3 regimen. 

Table 13.2 shows the approximate amount of each drug needed to treat a patient
following the standard regimens for Categories 1, 2 and 3.

TUBERCULOSIS HANDBOOK

125

PART V



Table 13.1 Example of estimated number of TB cases to be treated during the
first year of revised strategy implementation in 5 NDT Districts (population: 1
million; estimated ARTI: 1%)
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Category 1

Smear (+) incidence
Smear (+) to treat

Seriously ill (-) incidence
Seriously ill (-) to treat

Sub-total expected to treat

50/100 000
65%

10/100 000

65%

500
325

100
65

390

TYPE OF TB CASE PARAMETER NUMBER

Category 2

Re-treatment cases 40% 130

Category 3

Smear (-) negative cases
Extrapulmonary cases

Sub-total expected to treat

80%
20%

260
65

325

NOTE: On average, children represent 10% of all diagnosed cases. So in this
example, 85 of the 845 patients would be children.

Total cases to treat

Category 1
Category 2
Category 3

Grand Total

390
130
325

845



Table 13.2. Estimated drug requirements to treat one patient
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DRUG CATEGORY 1 CATEGORY 2 CATEGORY 3

2HRZE/4H3R3 2SHRZE/1HRZE 2HRZ/4H3R3

/5H3R3E3

Combination HR
H 100 mg
R 150 mg

470 tablets 620 tablets 470 tablets

Z 500 mg 250 tablets 360 tablets 250 tablets

S injection 60 grams

E 400 mg 180 tablets 530 tablets

For adults
H 300 mg

50 tablets 70 tablets 27 tablets

For children
H 100 mg

27 tablets

Table 13.3 presents the approximate number of tablets or grams of each drug
needed for the total number of expected patients during the first year of
implementing a revised TB control strategy in 5 NDTDs. The example assumes
that all the patients in Category 1 receive ethambutol instead of streptomycin.
Streptomycin is needed for Category 2 patients; for each gram of streptomycin, 5
ml of sterile water are also required.

The estimates in Table 13.3 allow for a 1-year reserve stock of drugs in the event
of delays in procurement, delivery or distribution of drugs, theft, loss or damage
due to accidents, or any combination of these factors, or a greater number of
diagnosed cases than foreseen.

In addition to the drugs needed for the revised control strategy, the NTP should
continue to procure and distribute drugs for TB patients in those districts that
continue to implement the old control programme.

After estimating the amounts of drugs needed, a procurement plan should be
prepared in collaboration with the Essential Drugs Programme. It should cover all
the steps involved in estimating the drugs required and in procuring and
distributing them. This should include a realistic timetable - from the time when the
drugs needs are estimated until the time when the drugs are distributed to regions and
districts.



Table 13.3. Estimated drug requirements for estimated total number of patients
to be treated during the first year in 5 NDTDs
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DRUG CATEGORY 1 CATEGORY 2 CATEGORY 3 TOTAL AMOUNT ALLOW FOR

NEEDED RESERVE

(T) STOCK

(T X 2)

HR
H 100 mg
R 150 mg

390 
patients x
470 tablets =
183 300
tablets

130 
patients x
620 tablets =
80 600
tablets

325 
patients x
470 tablets =
152 750
tablets

416 650
tablets

833 300
tablets

Z 500 mg 390 
patients x
250 tablets =
97 500
tablets

130 
patients x
360 tablets =
46 800
tablets

325 
patients x
250 tablets =
81 250
tablets

225 550
tablets

451 100
tablets

S 1 gram 130 
patients x
60 grams =
7800 grams

7800
grams

15 000
grams

E 400 mg 390 
patients x
180 tablets =
70 200
tablets

130 
patients x
530 tablets =
68 900
tablets

139 100
tablets

278 200
tablets

For adults
H 300 mg

390 
patients x
50 tablets =
19 500
tablets

130 
patients x
70 tablets =
9100
tablets

240 
patients x
27 tablets =
6480
tablets

35 080
tablets

70 160
tablets

For children
H 100 mg

85
patients x 27
tablets =
2295 tablets

2295
tablets

4590
tablets

Step 2. Obtaining Funds

Every effort must be made to obtain high-quality drugs at the lowest possible
price. The most competitive prices are usually obtained from non-profit drug
supply intermediaries such as UNICEF, ECHO International Health Services
Limited (United Kingdom) and the International Dispensary Association
(Amsterdam). The International Drug Price Indicator Guide, produced by
Management Sciences for Health (Arlington, VA, USA) annually publishes the drug
prices offered by a number of non-profit suppliers.



The published price lists do not correspond to final drug costs, however. By
the time drugs reach the patient, many costs have been added to their list price. For
every drug, a further 4-6% must be added to its list price to cover the supplier’s
handling charge. The combined list price and handling charge represent what is
known as the “free on board” (FOB) price. This is the price of the drug ready for
export.

The cost of insurance and transport to the importing country must next be added to
the FOB price. The resultant price is the CIF (cost, insurance, freight) price. This
will depend on the distance between the exporting country and the importing
country, and the transport method used. It is reasonable to add 20-30% of the list
price to the FOB price to estimate the CIF price.

In some countries, essential drugs are subject to taxes and customs duties when
imported. Roughly, the import price can be estimated by adding 15% of the FOB
price to the CIF price (or the cost price of the drug for the wholesaler). Sometimes,
the commercial margin of the wholesaler is added to the import price
(approximately 20% of the CIF price). The retailer may also add a commercial
margin to the import price (approximately 40% of the CIF price). Fig. 13.2
illustrates the components of the final cost of a drug.

Figure 13.2. Components of wholesale and retail drug prices observed in two
African countries
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Source: WHO, 1996.

Central procurement of generic, good-quality, TB drugs is strongly
recommended in preference to decentralized procurement by each region or
district. Centralized procurement means that drug costs can be controlled to some
extent.

Several specific strategies for reducing drug costs can also be considered:

Producer

Customs
Wholesaler Drug Store

Producer Supplier FOB price CIF price Import Wholesaler Retailer
Cost price price or final 

price

1 $ 1,05 $ 1,30 $ 1,45 $ 1,71 $ 2,23 $
(+5%) (+25%  of price (+15% of (+20% of (+40% of 

manufacturer) price FOB) price CIF) price CIF)



• use of official measures to reduce or eliminate import taxes and custom duties for TB
drugs;

• use of non-profit low-price suppliers if drug quality is guaranteed;

• selection of less expensive transportation;

• long-term (3-5 years) renewable contracts for purchasing security;

• group purchase by several countries, if an arrangement that suits each
country’s administrative regulations can be made.

Once a realistic estimate of drug costs has been made, a TB drug budget should be
prepared for inclusion in the national essential drugs budget. Table 13.4 presents a
budget plan for the 5 NDTDs. It was produced by combining estimated drug
requirements (Table 13.3) with estimated drug costs. The total cost is US$ 
106 070. The cost of the actual drugs needed for one year in the 5 NDTDs is 50%
of this amount (after deducting the estimates for reserve stocks), i.e. US$ 53 035,
which represents US$ 0.055 per capita.

The cost of anti-TB drugs for non-NDTDs must also be included in the NTP’s
drug budget. If the MOH budget for TB drugs is less than the total amount needed,
a redistribution of the regular funds available for TB control should be requested.
Such redistribution might include reducing the budget assigned to TB wards and
hospitals. If the resulting budget is still not sufficient, support from external or
national cooperation agencies should be sought. 

Table 13.4. Estimated cost (US$) of anti-TB drugs for 5 NDTDs
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DRUG AMOUNT NEEDED, WHOLESALE TOTAL COST
PLUS RESERVE STOCK PRICE

PER TABLET*

HR
H 100/R 150 mg 833 300 tablets 0.09 74 997

Z 500 mg 451 000 tablets 0.05 22 555

S 1 gram 15 000 grams 0.16* 2400

E 400 mg 278 200 tablets 0.04 11 128

H 300 mg 70 160 tablets 0.02 1402

H 100 mg 4590 tablets 0.005 23

Total 112 505

* Prices taken from 1994 International drug price indicator guide and adjusted to take into
account the CIF price, import price and wholesale price. The price of streptomycin includes
the cost of distilled water.



Step 3. Ensuring drug quality

Drugs purchased for the NTP must not only be affordable, but also of acceptable quality.
Drugs should be purchased only from those producers who follow good manufacturing
practices and apply the WHO system of quality control of drug products. For the fixed
drug combinations (isoniazid-rifampicin or isoniazid-rifampicin-pyrazinamide),
producers must also verify drug bioavailability (blood levels) of drugs, particularly for
rifampicin. That is, they must verify that the level of drug achieved in blood serum is
equal to that achieved by administering the drug separately as individual tablets or
capsules and sufficient to kill or inhibit growth of M. tuberculosis.

The MOH should develop the technical specifications forTB drugs, before bidding
documents are distributed and orders placed.The technical specifications should cover:

• Colour and shape of the tablets: a different colour and shape of tablet for each
drug or drug combination and/or for different dosage strengths may be desirable.

• Drug strength: if a health unit stocks only a few strengths of a drug, patients are less
likely to be given an incorrect drug strength.

• Size of drug containers: ten 100-tablet boxes or bottles are easier to distribute than
one 1000-tablet box or bottle; however, smaller box or bottle sizes are usually more
expensive.

• Packaging: the most practical type of packaging (blister packs, bottles) for
handling and administering directly observed treatment should be specified.

Depending on MOH administrative regulations, the NTP or the Essential Drugs
Programme will place the purchase orders. If another MOH department (e.g. the
Essential Drugs Programme) or agency (e.g. an external donor) is responsible for drugs
procurement, the NTP should monitor the process to ensure timely drug delivery.

Step 4. Drug Distribution and Storage

The NTP and the Essential Drugs Programme should establish a system for regular
distribution of drugs from the central level to the peripheral, district and regional
levels. The periodicity of distribution, taking into account the quality of roads, and
the type of transportation and the local storage facilities available, should be specified.A
quarterly distribution of drugs is recommended for the NTP.

Regional and district storage procedures shouldbeestablished toensure thatdrugsare:

• protected from theft and unauthorized access. Drugs should be stored in
secured stockrooms with access limited to one or two people.Accurate up-to-date
stock records should be maintained. If appropriate, the stocks should be insured against
theft, fire and flood.

• protected from adverse environmental conditions. Many practical
measures can be adopted to protect drug stocks against heat, light,
moisture/rain, dusts and pests. (See Chapter 14.) 

• easy to find. Each drug should be marked clearly and the drugs should be
stored according to their expiry dates.
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Step 5. Managing Drug Stocks

A one-year reserve drugs stock should be maintained at district, regional and
national levels. The NTP Manager and the Regional TB Coordinators should
ensure that the reserve stock reported in the Quarterly Report on Programme
Management (Parts A, B and C) actually exists in the storerooms. The stock level
of each drug should be checked during supervisory visits to the districts and
regions. Procedures for collecting and destroying expired drugs should be
established.

Logistics for laboratory materials
The health units require an adequate supply of sputum containers to collect and
transport sputum specimens to microscopy laboratories. The laboratories
themselves need a regular supply of slides, reagents and other materials to perform
the microscopies. (The structure, functions and equipment of the laboratory
network for the NTP are described in Chapter 11.)

Estimating Laboratory Materials Requirements

The sputum containers and laboratory supplies required for microscopy
examinations are estimated on the basis of the expected prevalence of TB among
the respiratory symptomatics who attend PHC facilities. Generally, prevalence of
smear-positive cases among respiratory symptomatics at health facilities ranges
from 5-15%. The rate is higher when the definition of respiratory symptomatic is
more restricted (e.g. respiratory symptoms for more than 30 days with evidence of
radiological chest abnormality) because there is then a greater chance of TB being
present. The rate is lower if the definition of respiratory symptomatic is less
restricted (e.g. any person with respiratory symptoms of any duration).

Table 13.5 presents the estimated number of respiratory symptomatics to be
investigated with microscopy in 5 NDTDs with a total population of one million in
which it is expected to treat, as estimated in Table 13.1: 325 smear-positive cases,
130 re-treatment cases and 260 smear-negative cases. 

Table 13.5 presents three prevalence levels (5%, 10% and 15%) and estimates the
microscopies required for each. The total estimated number for each prevalence
level is supplemented with an extra 10% to cover additional investigations, for
instance, patients requiring repeat smears at the 3rd month of treatment.

The expected number of microscopies to be performed is the basis for estimating
the needs for sputum containers, slides, reagents and other materials for
microscopies as specified in Chapter 11, Table 11.2.
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Table 13.5. Estimated number of annual diagnostic and control 
microscopies in 5 NDTDs
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Smear (+) cases to treat

Respiratory symptomatics 
to examine:

Diagnostic microscopies 
(3 samples)

Control microscopies 
(2 samples X 3 times)

Sub-total microscopies 
for new smear + cases

Re-treatment cases

Control microscopies 
(2 samples, 3 times)

Smear (-) cases to treat

Control microscopies 
(2 samples, once)

Total microscopies

10% more for additional 
investigations

TYPE OF CASES PREVALENCE OF SMEAR (+) PULMONARY TB 
AMONG RESPIRATORY SYMPTOMATICS

5% 10% 15%

325

6500

19 500 

1950

21 450

325

3250

9750

1950

11 700

325

2165

6495

1950

8445

130

780

130

780

130

780

260

520

260

520

260

520

22 750 

25 025 

13 000 

14 300 

9745

10 720 

Technical Specifications for Laboratory Materials

As recommended for TB drugs, the National Reference TB Laboratory should
draw up the technical specifications for laboratory equipment and supplies.
Suggested specifications for sputum containers are:

• The container mouth should measure at least 50 mm to facilitate sputum collection.

• The container should have a watertight screw cap permitting full hermetic
closure to prevent leakage during transportation.

13.2.2



• The external surface of the container should allow inscription - that does not
rub off - of the sample identification number and patient's name.

• The container should be made of disposable material (plastic) that can be destroyed
easily by burning.

• The container should be made of translucent material so that the level of
sputum in the interior can be clearly seen. 

Logistics of recording and reporting forms
The revised strategy includes revising the information system. New recording and
reporting forms must therefore be provided to the NDTDs.

Table 13.6 presents the estimates for the quantities of forms needed for 5 NDTDs
following the example used in the previous sections and chapters. The estimates
for the TB Laboratory Form: Request for Sputum Examination are based on the
expected number of new smear-positive cases. One form is sufficient for
requesting the diagnostic examination of three sputum specimens for a respiratory
symptomatic or of two control specimens for a patient undergoing treatment. The
20% increase over this estimate will cover the control microscopies for re-
treatment and smear-negative cases.

The estimated number of Referral/Transfer Forms needed may amount to at least 1
for every 10 patients for the first year. Estimates of forms required at a later stage
should be based on the proportion of patients who are transferred out of the district
during the previous year.

The forms for the national quarterly reports can be photocopied for distribution to
other MOH departments and programmes, interested agencies and all regions of
the country.
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Table 13.6. Estimated number of recording and reporting forms required for
first year of implementing the revised control strategy in 5 NDTDs
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RECORDING AND PARAMETERS TO ESTIMATED NEEDS PLUS 20%
REPORTING FORMS ESTIMATE NEEDS FOR 5 NDTDS INCREASE

Forms at health 
unit level:
TB Laboratory Form: 
Request for Sputum 
Examination

TB Treatment Card

TB Identity Card

TB Referral/
Transfer Form

Health unit TB Register

Forms at district level
District TB Register

Quarterly Report on 
New Cases and Relapses

Quarterly Report on 
Results of Treatment

Part A - Quarterly 
Report on Programme 
Management

Laboratory Forms
TB Laboratory Register 1 per laboratory

Forms at Regional Level
Regional Quarterly 
Reports on:
New Cases and Relapses;
Sputum Conversion;
Results of Treatment;
Consumption of Drugs

Part B – Quarterly report 
on Programme 
Management

Forms at National Level
National Quarterly 
Reports on:
New Cases and Relapses;
Sputum Conversion;
Results of Treatment;
Consumption of Drugs
Part C – Quarterly 
report on Programme 
Management

13 for each new
smear (+) case

1 for each
patient, any category

1 for each patient

1 for every 10
patients, at least

1 per health unit

4225

845 (Table 13.1)

845

85

5070

1015

100

1 per district

12 per district,
3 copies each quarter

12 per district,
3 copies each quarter

12 per district,
3 copies each quarter

5

60

60

60

6

72

72

72

8 copies of each
form per Region, 2
copies each quarter

4 copies of each
form, one each

quarter

325 cases 
(see Table 13.1)
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MAINTAINING REGULAR SUPPLIES AT DISTRICT LEVEL

One of the District TB Coordinator’s most important tasks is to organize regular
supply to all hospitals, outpatient health units and laboratories in the district of the
drugs and other supplies required for TB diagnosis and treatment.

Adequate drug supply
Maintaining an adequate drug supply in the district depends on accurate estimates
of drug needs. At the beginning of every quarter the DTC should estimate the
amount of drugs that will be required for that quarter on the basis of the following
information:

1. Number of TB patients registered during the previous quarter and reported in
the District Quarterly Report on New Cases and Relapses:

Category 1: New smear-positive pulmonary cases, plus a further 10% to
account for seriously ill smear-negative and extrapulmonary cases.

Category 2: Relapse cases, plus a further 10% to account for failure cases.

Category 3: Smear-negative pulmonary cases, plus extrapulmonary cases.

2. Approximate number of tablets or grams of each drug needed to treat one
patient per treatment category. (see Chapter 13, Table 13.2 on national planning
of drug needs).

3. Total number of tablets or grams needed to treat all TB patients during the
quarter for the three categories.

4. The number of tablets or grams needed to treat all patients multiplied by 2 (so
that a reserve stock can be built up).

5. Balance of tablets or grams for each drug in the district drug store on the last
day of the previous quarter.

6. The result of subtracting the balance of drugs in stock (item c in Table 14.1)
from the total amount estimated to be needed (item b) indicates the re-supply to
be requested for each drug (item d).

The District TB Coordinator then makes a request to the Regional TB Coordinator
for a re-supply of drugs, based on this estimate. (For NDTDs, drugs are supplied
from central level. Once coverage of the DOTS strategy has been expanded, drug
supply will be from central to regional to district levels.)

Table 14.1 presents an example of the estimated drug requirements for a district (in
accordance with the previous Quarterly Report on New Cases and Relapses):

Category 1: 22 (20 smear-positive and 2 non-positive, seriously ill patients).
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Category 2: 5 (3 relapses and 2 failures).

Category 3: 11 (7 adults and 4 children).

Column (d) of the table indicates the amounts of each drug that the DTC must
request from the RTC. Re-supply orders should be placed during the first week of
each quarter to ensure that district health units receive the necessary drugs for
treating all their TB patients during that quarter. 

Table 14.1. Amount of tablets or grams of each drug required for one district
for one quarter
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Combination HR
H 100 mg
R 150 mg 18 610 tablets 37 200 tablets 10 100 tablets 27 120 tablets

Z 500 mg 10 050 tablets 20 100 tablets 15 250 tablets 4850 tablets

S 1 gram 300 grams 600 grams 170 grams 430 grams

E 400 mg 6610 tablets 13 220 tablets 5200 tablets 8020 tablets

H 300 mg 1639 tablets 3278 tablets 1400 tablets 1878 tablets

H 100 mg 108 tablets 216 tablets 80 tablets 136 tablets

DRUG TABLETS OR

GRAMS NEEDED

TO TREAT:*
CAT. 1 22
PATIENTS

CAT. 2 5
PATIENTS

CAT. 3 11
PATIENTS

(A)

MULTIPLY BY 2
FOR

RESERVE STOCK

(A) X 2 = (B)

STOCK AS OF

LAST DAY OF

PREVIOUS

QUARTER

(C)

AMOUNTS

NEEDED AFTER

SUBTRACTING

CURRENT STOCKS

(B) - (C) = (D)

* The estimates for the tablets needed are based on the same assumptions as those used for
national planning in Table 13.3. E.g. the estimates for HR combinations are as follows:
Category 1: 22patientsx470 tablets= 10340
Category 2 : 5patientsx620 tablets= 3 100
Category 3 : 11 patients x 470 tablets = 5 170
Total Tablets 18 610

Distribution of drugs to Health units
After the district health office has received the quarterly drug supply, the DTC and
the Essential Drugs Programme should distribute the drugs to the health units
(district hospitals, health centres and health posts). The process described above to
determine the amount of drugs needed by the district should also used to determine the
amount of drugs to distribute to each health unit.This involves:

• establishing the number of TB patients the health unit treated last quarter for each
treatment category;
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• estimating the approximate number of tablets or grams of each drug needed
to treat one patient per treatment category;

• calculating, for each unit, the total number of tablets or grams of each drug needed to
treat patients in all three categories;

• estimating thedrugs required tomaintain threemonthsof reservestocks ineachhealthunit;

• accounting for drugs currently in stock at the health unit;

• subtracting the amount of each drug currently in stock in the health unit from
the amount of each drug to be distributed. 

During supervisory visits the District TB Coordinator should check that each
health unit has sufficient drugs for treatment needs. An adequate drug supply can
be maintained by setting aside the drugs needed for each patient’s course of
treatment as soon as the diagnosis has been made and treatment begun.

If regimens incorporating streptomycin are administered, the health unit must also
maintain an adequate supply of syringes and needles. If reusable syringes and
needles are used the DTC should ensure that they are cleaned and sterilized, and
that the sterilizer is in good working condition.

Box 14.1. Storage of drugs and supplies

Drugs should always be stored carefully, as recommended by the WHO
Essential Drugs Programme. The store should be a secured room or lockable
cabinet, and locked when not in use. The dispenser and the health unit director
should be the only persons who have access to the store.

The drugs should be ordered on shelves by expiry date: the drugs with shorter
expiry dates should be in front and those with longer expiry dates behind.
Expired drugs should be returned to the district health office to be destroyed. 

Excessive heat or light can cause drugs to spoil. For instance, tablets can readily
absorb humidity from the air, causing them to deteriorate. To maintain
appropriate conditions in a store, temperature must be controlled (by having a
ceiling, air vents and windows), as must the quantity of direct light entering it
(by hanging curtains or painting the windows white) and its humidity level (by
installing ventilation, drainage areas and repairing leaks quickly).

Additionally, roofs should be kept in good condition, drugs should be stored on
shelves off the ground, and the stockroom should be kept clean. Neither food
nor drinks should be allowed into the room, and the walls should be kept free of
debris. Precautions should be taken to ensure that alcohol and ether are not
brought into the building and fire-prevention measures should be implemented.
Stores must also be kept free of pests.

A stock card should be maintained for each drug and each drug strength, and kept
with that drug on the shelf. The stock card must be updated whenever drugs are
received and or dispensed, and so that it always shows the actual balance in stock.

The District TB Coordinator should count the TB drug stock during supervisory
visits and check that the balance on the stock card is correct. If no stock cards
are used in the store, the District TB Coordinator should advise their use, at
least for TB drugs.

For details on managing drugs at district level, see WHO, 1996.
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Adequate Supply of Sputum Containers and Laboratory Materials

Each health unit should have an adequate supply of sputum containers for
diagnosis and treatment control. The District TB Coordinator is responsible for
obtaining quarterly a supply of sputum containers from the regional health office
and distributing it among the health units.

The method for calculating the required number of sputum containers for a district is the
same as that described for making an estimate at national level (see Chapter 13) and
illustrated in Table 14.2, using the data from the sample district described in Table 14.1.

Laboratory staff can also use the estimated number of sputum containers to estimate the
number of slides, reagents and other materials required for microscopies.

Table 14.2. Estimating the number of sputum containers required for a quarter
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STEP DESCRIPTION OF STEP RESULTINGNUMBER

1 To determine the number of new pulmonary 22
smear-positive cases registered at smear-positive cases
the district last quarter

2 To determine the number of respiratory 220
symptomatics investigated to detect the respiratory
smear-positive cases registered last quarter symptomatics

10 respiratory symptomatics investigated for each 
new smear-positive pulmonary case detected 
(10% prevalence)

To multiply the number of smear-positive cases by 10

3 To determine the number of sputum containers 660
needed for diagnostic microscopies by sputum
multiplying by 3 the number of respiratory containers
symptomatics investigated: 220 x 3 = 660 for diagnosis

4 To determine the number of sputum containers 184
required last quarter to control treatment: sputum
New smear-positive 22 cases x 6 = 132 containers for
Re-treatment 5 cases x 6 = 30 treatment
Smear-negative 11 cases x 2 = 22 control
Total 184

5 To add together the number of sputum containers 928
needed for diagnosis to the number needed for sputum
treatment control, 660 + 184 = 844, and to add containers
10% for additional investigations, 844 + 84 = 928 needed

6 To determine the amount of sputum containers in 698
stock at the end of the last quarter, and to subtract sputum
this amount from the total number of sputum containers
containers needed, for instance, 928 minus 230 to request
in stock = 698 for re-supply



Supply of Recording and Reporting Forms

The District TB Coordinator is also responsible for guaranteeing the availability of
recording and reporting forms at the health units, the laboratories and the district
health office. The district estimates for the forms and registers are made once a
year using the parameters listed in Table 13.6 for planning at national level, and
adding an extra 20% to account for losses due to misuse, etc., or increases in the
enrolment of new TB cases. The quantity of forms remaining in stock at the end of
the previous year should be deducted from the quantity required, so as to calculate
the total quantity that must be ordered. Generally, orders for forms are placed at
the beginning of the calendar or fiscal year to cover the needs for a whole year. 

Key references

WHO Division of Child Health and Development and BASICS (1998) 
Drug Supply Management Training. Geneva, World Health Organization.

WHO (1996) Managing TB at district level. Module B8: maintaining regular drug supplies and
other materials. Geneva, World Health Organization (unpublished document WHO/TB/96.211).

WHO (1996) Managing TB at national level. Module E4: plan supplies. 
Geneva, World Health Organization (unpublished document WHO/TB/96.203).
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PART VI

TRAINING, COMMUNICATION AND ADVOCACY
TB training, communication and advocacy activities aim to disseminate
knowledge about and initiate improvements in TB control. More specifically:

• training is targeted at programme managers (TB officers) and those who undertake
standard case management (for public and private health services);

• communication is targeted at users of health services, i.e. the community in
general but, in particular, TB patients and their families;

• advocacy is aimed at those who can influence the use of resources and health
practices in the community, e.g. politicians, government decision-makers,
professional associations, mass media reporters, institutional and community
leaders, and the public.

TRAINING

The revised NTP strategy involves many activities, such as case determination by
microscopy, standardized short-term chemotherapy, directly observed treatment,
and improving recording and reporting. Quality training is therefore critical to
successful strategy implementation.

Detailed planning is crucial if sufficient public sector personnel are to be trained
effectively and within the time frame needed. District and health unit staff must be
trained immediately before they start implementing the revised strategy and the training
plan must follow the strategy’s major implementation phases, as described in Chapter 10.

• Phase 1: establish NDTDs;

• Phase 2: establish RDTDs;

• Phase 3: expand coverage of the revised TB control strategy within each region.

Planning issues
The planning of training should cover a number of issues:

• how to organize training activities;

• who should be trained (i.e. the many different types of staff to be trained and their
training needs);

• how many staff to train;

• training methods and materials;

• selection of trainers and training sites;

• the schedule of training activities;
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• supporting and maintaining training activities;

• monitoring and evaluation of training activities;

• introducing the revised national policies on TB control into the curricula of
medical, laboratory, nursing and other health-related schools.

How to Organize Training

An officer of the TB Central Unit should be assigned responsibility for preparing
the plan for training, development or adaptation of training materials, coordinating
with other programmes and institutions, and evaluation of training activities.

Organizing training will be a major task, so the NTP should appoint a training
committee to collaborate with other relevant departments of the MOH in the
decision-making process and implementation of activities. The Training
Committee should include representatives from relevant MOH departments or
programmes (for example, Development of Human Resources, Public Health
Laboratory, Essential Drugs, Health Information and Statistics), regional MOH
offices, training institutions (medical, laboratory and nursing schools) and
professional associations. Training Committee members must be identified with
the aims and approaches of the revised NTP strategy. So it may be worthwhile
involving influential clinicians and university teachers in the process of
introducing a newTB training programme.

Who Should be Trained?

The decision on who will be trained should take into account the types of staff
required to implement the revised strategy. This may include managerial staff, the
health services delivery staff of NGOs, volunteer community health workers, the
leadership of professional health associations, the staff of private clinics, and
individual private practitioners who provide care for TB patients. Table 15.1 presents
examples of training needs relating to implementation of a revised NTP strategy.

How Many Staff Should be Trained?

Each region should develop a worksheet, in consultation with the district health
office, to plan training. The worksheet should specify the numbers of staff to be
trained in each category. (Table 15.2 is a sample worksheet.) Staff turnover and
loss should be taken into account. For instance, the rate of attrition of all levels of
health staff, particularly the more junior, is very high in most countries, implying
rapid replacement and the need for more frequent training activities.

Training Methods and Materials

After a decision has been made as to the types of staff who will be trained and the
knowledge and skills they require, the training methods should be selected.

People learn best when they are provided with information, are shown examples
and given opportunities to practise what they have learnt, both in a classroom and
in a real situation. WHO has developed training courses (WHO, 1994, 1996) on
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the revised TB strategy that do just this. The methodology and content of these
courses are appropriate for basic training in TB control for different levels of staff.
The courses are skill- rather than knowledge-based.

Table 15.3 presents examples ofWHO and other materials that can be used for national
training inTB control courses.

Table 15.1. Implementation of the revised NTP strategy: examples of training needs
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LEVEL TYPE OF PERSONNEL TRAINING NEEDS

Central TB Central Unit Staff Basic TB epidemiology. How to plan, provide
support and evaluate the revised NTP strategy, 
coordinate with other MOH programmes and 
training institutions, assist and supervise 
regional health offices, establish linkages with 
NGOs and private health institutions,and 
undertake advocacy.

Regional Regional Health Officer Information about the revised NTP strategy and 
goals so that s/he can support its implementation.

Regional TB How to introduce the revised NTP strategy in 
Coordinator Training and Demonstration Districts, use the 

new recording and information system, evaluate 
quarterly district reports, review summary report
tables and supervise district-level staff.

District District Health Officer Information about the revised NTP strategy and 
goals in order to support its implementation.

District TB How to implement the revised NTP strategy, use
Coordinator the new recording and reporting system, and 

supervise health unit staff.

District Doctors and paramedical Knowledge and skills regarding how to:
Hospitals and staff who take • identify TB suspects
Health centres care of Outpatients • collect, handle and transport sputum 

specimens, or prepare smear slides for transport
• prescribe TB treatment
• provide directly observed treatment (DOT)
• provide health education to patients and families
• register and report data
• examine contacts of new infectious cases.

Health posts Nurses and other Knowledge and skills regarding how to:
in urban and paramedical staff • identify TB suspects
rural areas • refer TB suspects

• provide directly observed treatment (DOT)
• provide health education to patients and families
• register and report data
• trace dafaulters.

Laborator-ies Laboratory See Chapter 12
at different professionals
levels and technicians
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CATEGORY

OF STAFF TO

BE TRAINED

AND TYPE OF

TRAINING

CURRENT

NUMBER

OF STAFF

NUMBER

OF STAFF

WHO NEED

TRAINING

NUMBER OF

DAYS PER

COURSE/
WORKSHOP

NUMBER OF

PARTICIPANT

S PER

COURSE/
WORKSHOP

NUMBER OF

TRAINING

COURSES/
WORKSHOPS

ESTIMATED

COST

CENTRAL

LEVEL

REGIONAL

LEVEL

DISTRICT

LEVEL

HOSPITALS HEALTH

CENTRES

HEALTH

POSTS

LABORATORY

STAFF

Table 15.2 Worksheet to plan training



Selection of Trainers and Training Sites

Classroom training, especially skill-based training, requires effective facilitators
who take a real interest in training and who have the ability to:

• lead group discussions;

• encourage active participation;

• listen to others without interruption;

• respond directly to questions and concerns;

• provide constructive feedback during training.

Practical training requires facilitators who have experience in implementing the revised NTP
strategy and using the recording and reporting information system.Training courses for
facilitators (“training the trainers”) should be organized by the NTP.

Table 15.3. Materials for national TB control training activities
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TYPE OF PERSONNEL TRAINING MATERIALS

Central TB Unit staff • Materials from WHO course on managing TB at national level
• Various modules of WHO course on managing TB at district level
• WHO TB guides and manuals
• Materials used in IUATLD international courses

Regional and District • Various modules of WHO course on managing TB at district level
Health Officers • National manual on revised NTP strategy

Regional and District • Materials from WHO course on managing TB at district level
TB Coordinators • National manual on revised NTP strategy

Doctors and paramedical • Various modules of WHO course on managing TB at district level
staff who take care of • National manual on revised NTP strategy local materials on 
outpatients at hospitals some specific activities, such as preparation of sputum-smear 
and health centres slides for shipping to the laboratory, or managing adverse effects

of chemotherapy

Nurses and other • Various adapted modules of WHO course on managing TB
paramedical staff at district level
at health posts • Various chapters of the national manual on Revised NTPstrategy

• Local materials on some specific activities such as 
identification and referral of respiratory symptomatics

Laboratory professionals • IUATLD guide on TB microscopy
and technicians • Module on supporting laboratory services from WHO course 

on managing TB at district level
• Local materials on some specific activities, such as sputum collection,
storage and transport



Those NDTDs where all the TB f activities are carried out as described in the national
TB control manual, and where health staff are already working efficiently, are the best
sites for conducting practical training of the staff of the districts selected to be
Regional Demonstration and Training District (RDTDs). The RDTDs will then
become the sites for training the staff of the remaining districts of each region. The
theoretical training can be conducted in a training institution or government office
where all the required facilities for this activity are readily available.

Schedule of Training Activities

As already mentioned, one of the most important training responsibilities is to ensure
that the appropriate managerial staff and personnel who undertake care of TB patients
are trained near the time when they will have to apply their new knowledge and skills.
Twotrainingschedulesmustbeplannedinparallel:oneforhealthservicesdeliverystaffand
anotherfor laboratoryservicesstaff.Essentialdatafordevelopingatrainingschedule include:

• the number of staff to be trained in each category;

• the duration of training for each type of course or workshop;

• the number of staff who can be trained in one course or workshop (to calculate how
many courses or workshops will be needed for each staff category);

• the required number of training courses and workshops;

• the number of staff who can be trained as facilitators.

The training activities should be divided into 4 phases as shown in Box 15.1.

Box 15.1. The 4 phases of training activities

1. Preparatory phase:

• define training policy issues

• prepare, translate, adapt training materials

• select facilities for courses

• train the trainers or facilitators for the first courses or workshops

• train regional, district, health unit and laboratory staff for NDT districts

2. Implement NTP in NDTDs:

• implement revised NTPstrategy in NDTDs

• select which NDTDs can train staff of RDTDs

• train regional, district, health unit and laboratory staff from RDTDs

3. Establish RDTDs in all regions

• implement revised NTPstrategy in RDTDs

• decide which RDTDs can be used as training sites

• train district, health unit and laboratory staff of remaining districts

4. Expand nationwide

• implement strategy in all remaining districts
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Supporting and Maintaining Activities

The training officer at the TB Central Unit is responsible for identifying all
resources required for the training sites (overhead projectors, slide projectors,
flip charts or blackboards, video players, copies of course director's guide), for
course facilitators (facilitator guide) and for course or workshop participants
(modules, answer sheets, recording and reporting forms, stationery, manuals,
reference materials, calculators). (See the WHO TB training courses for a
detailed list of materials and equipment required for course participants and
facilitators.) Making enough copies of all training materials for each participant
is obviously important.

To estimate the cost of training, basic information is needed on:

• per diem and travel of participants;

• per diem and travel of facilitators/trainers;

• quantity and cost of printed materials, laboratory materials, stationery and
refreshments;

• miscellaneous: e.g. transport to health units for practical training.

Monitoring and Evaluation of Training Activities

Both quantity and quality of training should be monitored. The quantity of training
should be guided by training targets. In particular, programme managers should monitor:

• the number of health staff of different categories who have been trained as a
percentage of the training target for each region and district;

• the number of health units and loboratories of each category that have sufficient
trained staff;

• completion of training activities in relation to the training schedule. 

Information on how many people have been trained must be complemented with
information on the quality of training.At the end of each course, facilitators should
assess the knowledge and skills acquired by each participant.The continuing quality of
training courses should be monitored to check that:

• the training methodology and materials are being used as recommended by WHO/the
NTP(or whoever designed the training course/materials);

• that the stipulated duration of courses or workshops is adhered to;

• that sufficient time is devoted to practical training;

• that the facilitator:trainee ratio is adequate for all courses.

Additionally, refresher training of facilitators should be planned.

Experience shows that the impacts of a training course on TB control are limited
unless the training is reinforced by supervision after training, followed up with
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monitoring and evaluation, and supported by good logistics. Where possible,
facilitators should participate in the supervision and follow-up of their trainees.

Within a few weeks of being trained, the trainees should be visited in their district
health offices or health units. The supervisors - NTP staff at district, regional and
central managerial levels - should observe the trainees’ work situation and monitor
their performance. Evaluation of performance should take not only the quality of
the training courses, but also the context (logistics, supervision and
communication) within which the trainees work, into account.

Basic and Undergraduate Training

Directly observed short-course chemotherapy for TB control and correct
laboratory diagnostic techniques can be assured by expanding in-service training
of health workers and laboratory staff. But if training efforts are to be sustainable -
i.e. if resources are to be used optimally and expensive retraining avoided -
doctors, laboratory technicians, nurses and other health workers must learn about
standard case management and technical TB control during their basic training.
Retraining is not only expensive but can never fully compensate for
mismanagement of TB cases that has already occurred. Moreover, having left
university, only a small number of professionals dealing with TB could be reached
through (re)training courses.

The introduction of effective training on national TB control guidelines and
methods into undergraduate and basic training could therefore contribute
significantly to the sustainability of an NTP. Moreover, training at undergraduate
level is particularly cost-effective since it is carried out by established institutions
with their own staff and the trainees are self-supporting. 

Ideally, if a training strategy is to be comprehensive, it will link in-service training
with undergraduate (pre-service) training. This can be done, for instance, by adapting
the materials used for in-service training for use in medical, laboratory, nursingand
otherschools.Other issues thatshouldbeaddressedregardingundergraduate trainingrelate to:

• modification of standard textbooks to make them consistent with national guidelines
and the latest knowledge concerning TB diagnosis and treatment;

• holding of workshops together with the faculty of different types of school (medical,
laboratory, nursing and others) in order to:

• review and evaluate current teaching about TB;
• demonstrate the appropriate content of a teaching programme on TB;
• demonstrate the use of interactive teaching methodology for small groups, as

described in the WHO TB training courses;
• decide how teaching on the revised TB control guidelines can be introduced

into curricula and how to ensure sufficient supervised practice in case
management, laboratory techniques, etc.;

• develop a plan showing teaching institutions how they can revise their
curricula to incorporate teaching on TB control;

• introducetherelevantnationalguidelines intotheactualclinicalandlaboratorypracticesof
teachinginstitutionssothatstudentsobserveandlearnhowtoput theoryintopractice;
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• preparation of lists of reference background materials summarizing recent
TB research and providing additional useful information for all those who
attend training. 

Key references

Abbatt FR (1992) Teaching for better learning - a guide for teachers 
of primary health care staff, 2nd ed. Geneva, World Health Organization.

Guilbert JJ. (1992) Educational handbook for health personnel, 6th ed. 
Geneva, World Health Organization (Offset Publication No. 35). 

IUATLD (1986) Technical guide for sputum examination for TB by direct microscopy. 
Bulletin International Union against TB, 1978, Supp. No. 2, 4th ed, revised, reprinted 1986.

PAHO (1986) TB control: a manual on methods and procedures for integrated programs.
Washington DC, Pan American Health Organization/World Health Organization 

(Scientific Publication No. 498).

WHO (1994) Managing TB at district level. Geneva, World Health Organization 
(unpublished document WHO/TB/96.211).

WHO (1996) Global TB programme. Managing TB at national level. Module E3: 
ensure training. Geneva, World Health Organization (unpublished document WHO/TB/96.203).

WHO (1998) Tuberculosis control and medical schools.
Geneva, World Health Organization.
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COMMUNICATION

In this handbook, the term communication is used to refer to the distribution of
messages to encourage people to improve therr health behaviours. Messages can
be communicated:

• verbally, from person to person (personal communication);

• via printed text and pictures, such as pamphlets and posters;

• via mass media such as radio and television.

In TB control, personal communication occurs mainly between health workers and
TB patients and their families. It aims to improve patient adherence to chemotherapy and
increase the cure rate.

Printed materials and mass media have a much larger audience, such as most
members of a community. Their principal main objective is to shift perceptions of
TB - from an incurable, shameful illness, to a serious, but curable disease. If
successful, such communication should result in increased passive case detection
(i.e. cases presenting themselves for treatment). However, since NTPs recommend
passive rather than active case detection, mass media campaigns in support of
active case detection should not be conducted.

Printed materials may also be targeted at specific groups such as health
practitioners, and seek to improve TB control practices.

Personal communication
In most cultures, a more personalized and direct approach to health education is
much more likely to be effective than the use of an impersonal approach.
Establishing rapport between the health worker (doctor, medical assistant, nurse,
community health worker) and the patient is therefore the most important element
of an NTP’s communication activities. 

Effective communication with patients depends on the patients’ ability to
understand the terms used by the health worker and to respond in words
understood by the health worker. The health worker may therefore find it useful to
consult written sources, based on ethnographic or other sociocultural studies that
specify the local terms used for TB and its symptoms.

Effective communication also requires that the health worker treats patients with
respect and sympathy, listens to them and expresses interest in their welfare and
recovery. By so doing, the health worker will make it easier for patients to raise
questions about issues they do not understand. All training courses for health
workers should include the teaching of communication and counselling skills.

Personal communication can be considered successful if patients report their past
chemotherapy history accurately and agree to take the medication as prescribed,
without interruption, for the advised period of time, under the direct observation of
a health worker or other person accountable to the health unit.
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First Individual Contact with a TB Patient

During the first individual contact with a TB patient, after the patient has been
informed of the diagnosis, the health worker must try to understand how the
patient perceives the disease and the treatment. The patient may not only be very
sick, but also highly distressed about the impact of the disease on his or her life.

The health worker should be fully aware of the human factors that can act as barriers to good
communication in this type of situation.These potentially include:

• ignorance of the causes and nature of TB, and of the possibilities of cure;

• excessive fear of TB, leading to denial of having contracted the disease;

• social stigma associated with the disease, carrying with it fear of rejection by family,
friends and colleagues;

• reluctance to ask questions because of a desire not to demonstrate ignorance
of the disease.

During this first contact, the health worker should therefore provide some essential
information aboutTB.The topics that should be discussed initially with the patient are:

• What is TB? 
The nature of TB and the type of TB the patient has contracted (e.g. TB of
the lungs) should be described. It should be stressed that TB is not hereditary,
that it is always acquired by contagion after birth, and that it can be cured if
the prescribed treatment is followed carefully.

• Patient's history of previous chemotherapy. 
It should be explained that correct classification of the type of patient (new,
relapse, transfer in or return after default) is crucial to prescribing the correct
treatment regimen. Misunderstanding on the part of the patient or health
worker, or both, could lead to the wrong regimen being prescribed. The health
worker should explain that treatment for new and old patients differs; for example, a
stronger regimen is prescribed for re-treatment patients.

• Treatment of TB. 
The drugs used during the intensive and continuation phases, the length of each phase,
the periodicity of drug intake (daily or three times a week), and the place of treatment
(if known), should all be described.

• Necessity of directly observed treatment. 
It should be explained that if a patient is smear-positive a health worker must
observe the intake of each chemotherapy dose during the intensive phase, and if
possible, during the continuation phase. It should be stressed that it is the patient
who chooses the most convenient place where drugs can be given under direct
observation. If the patient cannot travel every day to the health unit, the health
worker should discuss with the patient and the patient’s family who could be
assigned responsibility for giving the doses and observing their intake each day.

• How TB is spread. 
The health worker should describe how the germs causing TB (tubercle bacilli)
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spread when the patient sneezes, coughs or spits and that people who come in
contact with the patient can become infected when they breathe in these germs.
The patient should be asked to cover the mouth when coughing and sneezing
and to avoiding spitting on the floor. It should be stressed that any family
member who has one or more symptoms of TB (cough, weight loss, tiredness,
fever, night sweats, chest pain, shortness of breath, coughing up of blood-
stained sputum), must go to the health unit as soon as possible, to be screened
for TB. Finally, it should also be stressed that all children under 6 who have
come into contact with an infectious (smear-positive) patient must be screened
because they are at risk of developing severe forms of the disease.

Subsequent Individual Contacts with a TB Patient

The following information should be repeated to the patient at least once a week during the
intensive phase and once a month during the continuation phase:

• the type and colour of the drugs prescribed;

• the amount and frequency of drugs;

• the possible side-effects of these drugs: skin rashes; yellowing of skin and
eyes; fever and chills (flu-like symptoms); pain and swelling of joints
(particularly ankles and wrists); difficulty with vision; red/orange
discoloration of urine;

• the importance and required frequency of sputum examinations;

• how sputum examination results are interpreted;

• the consequences of irregular or incomplete treatment.

Group Meetings of Patients

In clinics that treat large numbers of TB patients, periodic meetings of patients
under the leadership of a nurse, a social worker or a health educator can be useful.
Such meetings provide an opportunity for TB educational messages to be
reinforced, and for health workers to strengthen patients’ determination to
continue treatment. Patients can also talk about their experiences in trying to
adhere to treatment and build up confidence in treatment success.

Flip charts and other low-cost visual materials are helpful for supporting the verbal
messages and stimulating the patients' imagination. They will increase the
likelihood that patients perceive and retain the most important messages. Visual
aids should consist mostly of images and readily understandable symbols. Text
and statistics should be kept to a minimum.

Use of mass media and printed materials
Any infectious disease is of concern to the entire community and not only the
individual patient. The success of a TB control programme, therefore, will depend
largely depend on the community’s level of awareness of TB and its participation
in the recommended control measures.
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Health messages concerning TB that are distributed via the mass media
(newspapers, street posters, radio, television) are aimed at members of the
community in general. Printed materials such as posters and pamphlets that are
distributed in health facilities are obviously addressed to persons attending such
facilities and therefore to a much smaller audience.

Special care should be taken in formulating TB messages. If they call attention to
the symptoms of TB, more people will seek diagnosis. This will be
counterproductive, however, if the diagnostic and treatment services cannot cope
with the increased demand.

TB messages should focus on:

• The nature of TB and the way in which it spreads.

• Recognition of the signs and symptoms of TB and the need for early
diagnosis. Experience in some countries has shown that it may not be useful
to point to chronic cough alone as a possible symptom of TB, since the most
frequent causes of chronic cough are smoking and chronic bronchitis. For mass
media messages, referring to chronic cough, other symptoms such as weight loss,
tiredness, fever, night sweats, chest pain, shortness of breath or coughing up of blood-
stained sputum, is recommended.

• Availability of services and facilities for early diagnosis and treatment of TB.

• Treatment procedures and duration.

• The importance of regular and complete treatment, and the adverse effects of irregular
and incomplete treatment.

• TB prevention measures.

Chapter 17 includes recommendations concerning the content and presentation of
written and oral messages.

Printed Materials for Health Practitioners

Training is the key activity for teaching standard case management to doctors. However,
printed materials are useful for:

• reinforcingtheTBknowledgeandtreatmentskillsofdoctorsandotherhealthpractitioners;

• distributing correct information on case management of TB aimed at those
who have not been trained in TB case management, especially private
doctors who are neither government nor NGO employees, and who may
therefore have fewer opportunities for participating in training courses.

The NTP may produce brochures for doctors on how to diagnose and treat TB and
on government facilities for diagnosis and treatment of TB. The brochures should
be developed, printed and distributed in cooperation with the appropriate medical
associations. They can be distributed during joint MOH/Medical Association
seminars on case management of TB and during the launch of the DOTS strategy.
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ADVOCACY

In the field of TB control, advocacy refers to attempts to influence public and
private organizations whose policies affect community health. An advocacy
campaign relies on a number of initiatives to highlight the TB problem, and create
an environment where TB is assigned a high political and budgetary priority. It is
thus targeted at those who can influence use of public and private resources and
health practices in the community. They include politicians, government officials
at decision-making level, leaders of NGOs and professional associations,
journalists, and institutional and community leaders in general.

Advocacy should not be confused with communication. As described in Chapter
16, communication is used in this handbook to refer to the distribution of
educational messages to improve health behaviours. While communication
principally seeks to persuade patients to adhere to DOTS, advocacy aims to secure
political and institutional commitment and the financial resources for
implementing the DOTs strategy. However, although distinct from one another,
communication and advocacy activities should be developed in parallel. 

Given advocacy’s major role in TB control efforts, advocacy concepts, strategies
and tactics should be included in all training courses and workshops for
programme managers and supervisors at central level, and for health officers and
TB coordinators at regional and district levels.

Planning an advocacy campaign involves four-steps:

1. a situation analysis;

2. selection of appropriate strategies;

3. development and presentation of effective messages for targeted audiences;

4. mobilization of financial resources.

Situation analysis
To achieveTB control advocacy objectives, the main obstacles toTB control and the tools
available for overcoming them should be identified by undertaking a situation analysis.The
following questions should be asked:

• What are the most important constraints to TB control in the country?

Answers might include:

• the DOTS strategy is not being implemented;
• the TB programme is not a high political priority;
• financial and human resources are lacking;
• existing resources are mismanaged;
• prevalence of multidrug-resistant TB is increasing;
• prevalence of HIV/AIDS is increasing and directly affectingTB morbidity and

transmission ofTB infection.
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• How can these constraints be overcome?

• What obstacles prevent implementation of interventions or preventive actions?

• Why do these obstacles exist?

• How can these obstacles be removed?

• What opportunities exist for dealing with these obstacles? Who controls these
opportunities? What must be done to take advantage of them?

• What are the comparative advantages of investing in TB control as opposed to other
types of health intervention?

• What aspects of the NTP should be strengthened?

Finally, background information on the political environment should be gathered
so that effective plans for mobilizing resources for TB control can be made.

Selection of advocacy strategies and tactics
There are four priority advocacy strategies.There is also a broad range of tactics for
removing obstacles to improvingTB control and/or taking advantage of opportunities to
improveTB control.The strategies are:

• a media strategy;

• a publications strategy;

• coalition-building and working with NGOs;

• an insider strategy.

Deciding which strategy or which combination of strategies to use should take into
account the benefits and risks, the time frame, and the expertise and financial
resources needed for effective implementation.

Strategies and Tactics

Media strategy

Media coverage should focus on the country’s most important media (press, radio and
television) and on international media such as the BBC, CNN,APand Reuters that can
significantly influence key persons’attitudes and behaviour.

Tactics might involve:

• using World TB Day (24 March) as an opportunity for a media event;

• holding news conferences;

• conducting media tours, e.g. tours for journalists to NDTDs;
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• seeking media interest by releasing press briefings concerning a major report, new
findings or updated statistics;

• developing background materials for the media such as fact sheets, simple graphs and
situation summaries;

• writing opinion articles and letters to editors;

• purchasing advertising space and placing newspaper supplements;

• helping to “educate” the media about TB control so that media reports on this issue are
accurate and well-informed;

• using articulate and eloquent TB patients as speakers in media interviews and visits.

NTP publications strategy

Tactics might include:

• publishing attractive TB programme reports;

• publishing TB programme brochures;

• producing a newsletter or bulletin;

• translating and disseminating WHO TB reports.

Coalition-building and working with NGOs

Possible tactics would be to:

• encourage grassroots participation in TB control efforts;

• encourage the forming of patients’associations to mobilize public opinion in support
of TB control, provide support for other TB patients and their families, and demand
better services;

• involve community organizations such as women's health organizations and village
health committees in support of NTPactivities;

• coordinate education, communication, training and advisory activities with those of
organizations working on related issues such asAIDS, asthma, anti-smoking and diabetes;

• approach corporations, professional associations and workers unions for political and
financial support for TB control;

• conduct a preparatoryWorldTB Day workshop for NGOs and professional associations;

• invite representatives from NGOs, professional associations and international cooperation
agencies to visit NDTDs with a view to demonstrating effectiveTB control;

• request prestigious personalities (university professors, scientists) from scientific
circles and performing arts celebrities (actors, singers) to serve as advocates and
programme ambassadors;
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• establish an advocacy steering committee with representatives from
government institutions, NGOs, academe, corporations, professional
associations, workers’ unions and mass media to give practical support and
public backing to the NTP and to promote the sustainability of the NTP through
lobbying for appropriate political change;

• establish multisectoral working groups to perform a role similar to that of the
Advocacy Steering Committee;

• participate in meetings and conventions of other organizations and institutions working
in related areas such as disease control, respiratory diseases and communicable diseases.

Insider strategy

The “insider strategy” refers to making direct contact with the principal “targets” of
advocacy activities, particularly politicians, government officials at decision-making
level, leaders of NGOs and professional associations, and directors of mass media.

Tactics could include:

• networking1 and lobbying2;

• arranging meetings, workshops and seminars to reach key people;

• helping key people remain aware of TB issues, e.g. by faxing or mailing to
them important articles or publications as they appear;

• including key people on the programme mailing list;

• inviting key people to special events, particularly World TB Day events;

• using VIPs and religious leaders to gain access to political and financial
decision-makers;

• maintaining regular and frequent communication with international
cooperation and technical agencies.

When in direct contact with key persons, the following tips should be remembered:

• see the world through their eyes and understand what serves their interests;

• be credible, dependable and knowledgeable;

• use crisis creation, praise and recognition;

• take your time and develop a friendly working relationship;

• remember that there are no universal and permanent disagreements - an
interview or other form of contact can be disappointing on one issue, but the
next interview or contact may be rewarding on another issue.
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Other Advocacy Strategies

As well as the four priority strategies described above, the NTP can consider other
advocacy strategies for overcoming a particular obstacle or exploiting a rare
opportunity. Examples of such strategies include legal measures (file a complaint
or lawsuit, initiate a public hearing) and protests (organize a march, letter-writing
campaign or petition).

Message Development and Presentation

Messages should take into account the audience, i.e. the key persons for whom
they are intended. Surveys, interviews and focus groups can be used to gather
information on the attitudes and beliefs of the key persons. In developing the
messages the following rules should be followed:

Message content:

• ensure that the message is technically sound and defensible;

• always emphasize the severity of the TB problem and that DOTS is the best
solution;

• provide examples of DOTS successes and demonstrate its advantages;

• emphasize the threat of multidrug-resistant TB;

• stress the cost-effectiveness of the DOTS approach;

• present projections of the epidemic, with and without the revised control intervention.

Presentation of written messages:

• The language used should be clear, simple and free of technical terms or jargon.
(However, it is not always easy to use simple language. When technical terminology is
simplified care must be taken so that the meaning is neither lost nor misinterpreted.)

• The message should be understandable by those who have no more than a secondary
school education.

• Use simple graphs that tell a powerful story.

• Use SOCO: Single Overriding Communications Objective and repeat the message.

Note: Reports, brochures and newsletters should be presented attractively. Use pictures and
photographs.The cover, headlines, pictures and graphs will be remembered.The lengthy text
and details will be forgotten.

Verbal messages:

• speak in clear, simple language;

• be concise - minimize the number of words you use;

• don't try to inject too many facts and figures into an interview;
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• be aware of your voice's volume, pitch, inflection and speed;

• use the best quality slides and overheads available;

• use compelling photographs of patients;

• focus on conveying one message;

• use SOCO, and repeat the message again and again;

• talk about the subject in an interesting way since how you say something is often key
to a message being remembered.

Note: Practice in front of your colleagues in order to improve your oral
presentation and interview skills.

Resource Mobilization

Advocacy implies some budgetary risk. But failure to undertake any advocacy
activity will probably mean that the NTP continues to operate at the same or even
a lower level of funding. Advocacy should therefore be seen as an investment; the
value of what is spent now will hopefully be multiplied in the future. 

The first version of an advocacy plan should be broad, with clear and attainable
goals. It should also describe the activities necessary to achieve those goals. It
should then be adjusted over time as more information on key persons is obtained
through investigation, testing of materials and monitoring. Once the advocacy plan
has been adopted, the NTP must estimate the human and financial resources
needed to implement it. 

In order to secure financial resources:

• assign regular budget funds for advocacy activities;

• organize fund-raising activities - creative fund-raising is especially critical now
that fund-raising has become much more competitive;

• investigate and understand potential donors' grant-giving history and current
interests.

In order to secure human resources:

• involve those MOH departments (e.g. Public Information, Communication,
Visual Aids, Health Education, the AIDS Programme) that have expertise in
advocacy and related issues;

• use WHO, UNICEF or local advocacy consultants, public relations firms or
advertising agencies;

• recruit new staff with advocacy, marketing or communication skills;

• enlist the collaboration of the marketing department of a health-related
corporation.
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PART SEVEN

PLANNING SUPERVISION, MONITORING AND EVALUATION 
In theory, supervision, monitoring and evaluation are distinct managerial activities. In
practice, however, there is considerable overlap between supervision and monitoring, and
between monitoring and evaluation.

Supervision is a systematic process for increasing the efficiency of health workers
by developing their knowledge, perfecting their skills, improving their attitudes
towards their work and increasing their motivation. It is thus an extension of
training. Supervision is carried out in direct contact with the health worker.

Monitoring is the observation of programme performance to ascertain whether
activities are accomplished as planned. It aims to identify problems quickly so that
they can be solved without delay. Monitoring is carried out at both the services
delivery unit through direct contact with health workers and at the managing office
by examining periodic reports. If monitoring is carried out at a distance, quarterly
cohort reports can be examined for information on health workers' performance.
For this reason monitoring is sometimes called indirect supervision.

In simple terms, managers supervise health workers and monitor activities. During
a visit to an operational unit, supervisors both supervise and undertake monitoring.

Evaluation refers to the periodic assessment of progress towards operational targets
and epidemiological objectives. Although a managerial activity, evaluation is usually
carried out less frequently than monitoring and includes more than checking activities.
For instance, it also includes measurement of indicators, such as percentage of patients
cured, to assess progress in achieving targets and objectives. While monitoring is a
daily management activity, evaluation is undertaken after some interval (6 or 12
months, or longer), allowing sufficient time to measure programme results. 

SUPERVISION

Supervision should be performed at all levels of the health infrastructure. All
health workers need help to solve problems and overcome difficulties. They also
need feedback on their performance and encouragement in their work. Three main
levels of supervision can be distinguished:

• supervision of the health units by the district;

• supervision of the districts by the region;

• supervision of the regions by the TB Central Unit.1

Although there are important differences in the content of supervision at each
level, the principles and requirements are the same. Supervision should be
intensified after training, to ensure that health workers have fully acquired the
skills taught and to provide any guidance needed. 
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The supervisor's personality is important. Good supervisors have a pleasant and
friendly manner, and are quick to establish rapport with health workers of all
categories. They are ready to listen with an open mind to any problems and to seek
solutions that will take into account the suggestions of the health worker concerned.

Supervisory visits must be planned carefully. Before each visit the supervisor
should review the unit’s reports, the correspondence about the reports, the findings
of the last supervisory visit and corrective actions already taken. 

The health units or health offices should be notified in advance of the date and
purposes of the supervisory visit. Unscheduled visits are associated with inspection
and punitive measures and are incompatible with supervision that seeks to be
educational. The number and duration of supervisory visits should be planned
before the start of the fiscal year, for inclusion in the annual programme budget. 

Supervisory visits to health units by the district

Frequency

The health units of a district may include hospitals, health centres and health posts.
Supervisory visits should be made regularly. Hospitals and health centres, with a
large number of outpatients, should be visited once a month. Health posts and
other units with only a few patients undergoing treatment need only be visited
every 2-3 months. Some units may need more frequent supervision than others if
their performance is disappointing; for instance, the conversion rate after 2 months
of treatment of pulmonary TB cases, or the number of microscopies for diagnosis,
or the number of patients under directly-observed treatment is lower than expected.The
budget should allow flexibility in the use of funds for supervision so that visits can be
scheduled according to need.

Items to Check

The items that should be checked during supervisory visits to health units can be
summarized in a checklist. Table 18.1 is an example of a checklist for supervisory
visits made by the district level to health units providing intensive and
continuation-phase treatment.This particular checklist incorporates 5 activities:

A review of all TB Treatment Cards: When reviewing the TB Treatment Cards it
is important to determine how many smear-positive patients converted to smear-
negative at 2 (3) months and how many patients were cured. The TB Treatment
Cards should also be consulted for information on the drug intake under direct
observation and on drug collection by patients undergoing the continuation phase.The
supervisor should check that every patient who has aTreatment Card is entered in the District
TB Register.

Observation of health workers doing their work: The most accurate information
about how health workers performTB-related activities can be obtained through
observation; for instance, how drugs are administered to patients under direct observation
and how streptomycin injections are given.
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Talking with health workers: The supervisor should talk to at least 4 health
workers to learn what they know about TB and what they think about their work.
The supervisor should talk to each health worker separately about problems
identified, to establish their cause, and to try to solve them with the cooperation of each
health worker.

Control of supplies: The supervisor should check whether supplies of sputum
containers, forms, drugs, needles, syringes and diluent for injections are adequate.
The supervisor should also check the expiry dates on the drug supplies to make
sure that the older stock is used before the newer stock, and that no drugs have expired.

Talking with TB patients: The supervisor should talk with individual TB
patients, questioning them about their knowledge of the disease and their
treatment, which drugs they are receiving, when these are given and how they are
taken.

Problem-solving

A supervisor may identify a task that is not being carried out or that is not being
carried out correctly because health workers do not know how to do it. If so, the
supervisor should conduct a small demonstration and training session that includes
health workers practising the task themselves under the supervisor's guidance.
Such on-the-spot training can correct a problem immediately.

However, some problems cannot be corrected on the spot. If so, the supervisor
should summarize the relevant observations and interviews with health workers,
and discuss the problems to be solved and actions to be taken with the health unit's
director. The conclusions should be written up in a report and in the health unit
book, if available, in which supervisory visits are registered.
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Table 18.1. Sample TB checklist for supervisory visits to Health Units providing
intensive and continuation-phase treatment
_______________________________________________________________________

Health Unit .............................. District TB Coordinator...................................
Health Unit Supervisor ................................................ Date ............................

_______________________________________________________________________

REVIEW TB TREATMENT CARDS YES / NO

1. Is each patient on the correct regimen?
2. Are sputum examination results recorded correctly?
3. Is each patient taking the drugs under direct observation?
4. Does each patient take or collect the drugs on the specified day?
5. Is every patient who has a TB Treatment Card

registered in the District TB Register?
6. Are failure cases assigned the re-treatment regimen?
7. Are patients undergoing smear examination at 2 months?
8. Are patients undergoing smear examination

at 5 months and at the end of treatment?
9. Are patients who are smear-positive at 2 (3) months

receiving one more month of intensive-phase drugs?
10.For each patient who has completed treatment, is the

information on the card sufficient to determine treatment outcome?
11. Has the information on the TB Treatment Card

also been entered into the District TB Register?
(If not, transfer it to the Register)

12.What percentage of new (+) patients registered 
4-6 months ago converted to smear (-) at 2 (3) months?

13.What percentage of new (+) patients registered
9-12 months ago converted to smear (-) at 2 (3) months?
How many completed treatment?

_______________________________________________________________________

OBSERVE AT LEAST 2 HEALTH WORKERS. DO THEY: HW1 / HW2

1. Correctly identify suspected cases?
2. Administer the correct number and type of drug?
3. Watch patients swallow pills?
4. Correctly give a streptomycin injection after

the pills have been swallowed? (if applicable)
5. Give each injection with a sterile syringe

and needle? (if applicable)
6. Check dates to make sure the drugs they give

patients are not expired?
7. Refer suspect patients or collect sputum samples

and send them to a laboratory for examination?
8. Provide health education to patients in a

considerate and appropriate manner?
_______________________________________________________________________
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TALK TO AT LEAST 4 HEALTH WORKERS. DO THEY: HW1 / HW2 / HW3 / HW4

1. Know what to do when they suspect
a patient may have TB?
2. Know what to do when they receive
a completed Request For Sputum
Examination Form from the laboratory?
3. Understand the importance of examining
contacts of TB patients?
4. Trace patients who default?
5. Know what health education they
should provide for patients?
6. Know how to complete the TB
Treatment Card, the TB Identity
Card, the Request for Sputum
Examination Form and the 
Referral/transfer Form?
_______________________________________________________________________

EXAMINE SUPPLIES - IS THERE: YES / NO

1. An adequate supply of drugs?
2. An adequate supply of needles,

syringes and diluent for injections?
3. An adequate supply of sputum containers?
4. A sterilizer in good working condition?
5. An adequate supply of TB Treatment Cards,

TB Identity Cards, Request for Sputum
Examination Forms and Referral/transfer Forms?

_______________________________________________________________________

TALK TO AT LEAST 3 TB PATIENTS PATIENT 1 / PATIENT 2 / PATIENT 3

Do patients know:

1. What disease they are suffering from?
2. The type and colour of their prescribed drugs?
3. When to come back for drugs?
4. The length of the period of treatment?
5. The importance of taking all the drugs?
6. Common side-effects of the drugs?
7. What to do when they experience side-effects?
8. The importance of directly observed treatment?
9. When to have sputum examinations?
10.The importance of sputum examinations?
11. The symptoms and infectiousness of TB?
12.The importance of bringing all symptomatic

contacts who are more than 5 years old 
to the health unit?

13.The importance of bringing all children less than
6 years old to the health unit?

_______________________________________________________________________
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DESCRIBE PROBLEMS IDENTIFIED

_______________________________________________________________________

COMMENTS (possible causes of the problems)

_______________________________________________________________________

RECOMMENDATIONS

_______________________________________________________________________

Supervisory visits to the district by the region
The Regional TB Coordinator should visit each district health office at least once a
month, preferably together with the Regional Laboratory Supervisor for TB
microscopy. During some visits they should accompany the District TB
Coordinator on visits to health units and microscopy laboratories.

During a supervisory visit to the district office, the RegionalTB Coordinator should review:

• TB suspects for whom bacteriological investigations are not requested.

• The District TB Register for accuracy and completeness, looking for problem
indicators, e.g.:

• results of sputum examinations that were not recorded or sputum
examinations that were not carried out at the correct intervals;

• registration of too few or too many sputum-negative patients;
• registration of too few or too many children;
• omission of age of patients or treatment outcomes;
• misclassification of re-treatment cases, e.g. failure cases have been

incorrectly classified as relapses.

• Supplies of drugs, treatment-related supplies and forms.

SUPERVISION

172

PART VII



• Number of supervisory visits made by the district supervisor to the health units
and laboratories, and the frequency of visits to units with poor performance.

• Training needs.

At the end of the visit, the Regional TB Coordinator and the Regional Laboratory
Supervisor should summarize their observations, and discuss with the District
Health Officer and the District TB Coordinator the problems found and the actions
to be taken.

Supervisory visits to the region by the TB central unit
A National TB Supervisor should visit each regional health office at least once a
quarter. These visits may be more frequent during the first year of implementing
the revised strategy. It is often worthwhile if these visits are made jointly with the
National Laboratory Supervisor for TB. This is because the laboratory network is
usually the responsibility of a different administrative branch, and the National
Laboratory Supervisor for TB usually has specialized knowledge. 

Visits should also be made - together with the Regional TB Coordinator or
Regional Supervisor - to a number of district health offices, health units and
microscopy laboratories.

Based on the review of quarterly reports and the summary report tables, the
national supervisor should identify several items for discussion with the Regional
and District TB Coordinators. During visits, solutions to problems identified
should be found.

A checklist of items that the National TB Supervisor should discuss with the Regional
TB Coordinator during the supervisory visit to the regional office should be prepared.
Examples of such items include:

• Supplies of drugs, expiry dates, stock registers and forms.

• Quality and completeness of data in quarterly reports. This should include
looking for problem indicators, by district, e.g.:

• results of sputum examinations that were not recorded or sputum
examinations that were not carried out at the correct intervals;

• registration of too few or too many sputum-negative patients;
• registration of too few or too many children;
• omission of age of patients or treatment outcomes;
• misclassification of re-treatment cases, e.g. failure cases have been

incorrectly classified as relapses.

• Proportion of smear-positive patients among notified cases, conversion rates
at 2 (3) months, treatment outcomes.

• Relationship between the microscopy laboratories, the Regional TB
laboratory and the NTP.

• Number of supervisory visits made by the regional supervisor to district health offices,
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health units and laboratories. Frequency of visits to districts that are performing poorly.

• Training situation, including identification of training needs of the health units and
laboratories.

• Production of educational materials for patients and the community.

• Use of mass media for communication and advocacy purposes.

At the end of the visit, the National TB Supervisor and the National Laboratory
Supervisor should summarize their observations and discuss with the Regional
Health Officer and the Regional TB Coordinator the problems found and the
actions to be taken.
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MONITORING

After the NTP has prepared its plan of major activities - covering training,
logistics, the information system, communication, advocacy, supervision, and the
laboratory network - to be implemented at district, regional and national levels
over a 1-2 year period, a plan should be developed for monitoring those activities.

The main objective of monitoring is to identify and resolve operational problems
as soon as they emerge. Realistic solutions to operational problems will call for
identification of causes and corrective action. 

Planning for monitoring involves deciding what activities to monitor, and how to
monitor.

What to monitor
Monitoring should concentrate on key programme activities. Different aspects of
each activity can be monitored: quality of work performance, quantity of certain
outputs or outcomes, and the timeliness with which an activity is accomplished.
Table 19.1 lists aspects of activities that could be included in a monitoring plan.
NTPs should select those of a higher priority and that it has the capacity to
monitor. If too many are monitored this will detract from the identification and
solving of problems.

A few key aspects can be selected for systematic monitoring. For example, the
proportion of health facilities (such as hospitals, health centres health posts) that
carry out NTP activities; the proportion of adults attending those health facilities
who were examined by microscopy; the proportion of sputum-smear-positive
cases among the total number of cases diagnosed, and conversion and cure rates.
The results of systematic monitoring of these aspects will indicate specific areas
requiring more detailed analysis.

Table 19.1. Examples of aspects of activities for inclusion in a monitoring plan
_________________________________________________________________

KEY PROGRAMME ASPECTS TO MONITOR
ACTIVITIES
_________________________________________________________________

Case management: Number of patients 12 years or older attending health 
diagnosis units and number of TB suspects among them

Number of smear examinations per TB suspect investigated

Number and proportion of positive and negative 
microscopy slides submitted for quality control

Number and proportion of each category of notified 
cases: new smear-positive, smear-negative, 
extrapulmonary and relapse cases 
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Proportion of new positive and negative pulmonary 
cases among TB suspects investigated

Proportion of cases associated with an important risk factor:
HIVinfection,diabetes,alcoholism,refugee/displacedpopulation

Case management: Number and proportion of cases under DOTS
treatment

Number of smear examinations for treatment control

Conversion rate at 2 (3) months of chemotherapy

Treatment outcomes

Number of chronic cases

Training Number of health unit staff trained in the DOTS strategy

Number of regional and district officers trained in 
programme management and supervision

Quality of training (duration, proportion of time devoted to
practical training, facilitator:trainees ratio)

Logistics Stocks of drugs, treatment-related materials, sputum 
containers and forms at district, regional and national levels

Amounts of drugs to be destroyed due to expiry

Communication Number of posters and pamphlets produced for use at 
health units

Number of educational sessions held at health units per 
week or month for patients and families

Number of health unit staff who have been trained in 
communicating with TB patients

Activities related to dissemination ofTB educational messages
through mass media

Advocacy Number of news conferences given

Number of press releases issued

Number of advocacy fact sheets and other 
publications produced

Whether coordination meetings with NGOs, 
professional associations and cooperation agencies 
took place
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Whether meetings of the Advocacy Steering Committee 
took place

Number of addresses on the programme mailing list

Supervision Number of national and regional supervisors

Frequency of supervisory visits at health unit, district 
and regional levels

Whether supervisory visits are made on schedule

Whether supervisory visits result in corrective actions to solve
the problems identified

Laboratory Number of technicians trained in microscopy
organization Stocks of microscopy reagents and slides at district, 

regional and national levels

Maintenance status of microscopes used for TB 
microscopy

Number of laboratories participating in the microscopy 
quality control system

Number of supervisory visits made to the microscopy 
laboratories

_________________________________________________________________

How to monitor
The District, Regional and National TB officers are responsible for monitoring the
activities in their respective areas. Monitoring must be carried out weekly or
monthly so that implementation problems are identified quickly and corrective
action can be taken immediately.

There are numerous monitoring methods. The most common are: record and report
review, direct observation, interviews with health workers and interviews with
patients.

Record and Report Review

Chapter 9 describes the NTP’s information system. Based on record forms
completed at health units, registries maintained at laboratories, and district and
periodic reports, the information system enables monitoring of the most essential
programme activities at different levels of the health structure. Additional records
that should be used for monitoring purposes include supervisory visit reports,
microscopy quality control reports, hospital records and mortality statistics. Since
monitoring depends on reports from health facilities (health services or health
units) that are implementing the NTP, it follows that a list of health facilities
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grouped by category and detailing which institutions are implementing TB control
activities and which institutions are reporting cases, outcomes, etc., is required.

Direct Observation

Observing a task is a good way of discovering if it is being done well. Case-
management activities and microscopy examinations can be observed during
supervisory visits to health units and laboratories. Similarly, training courses and
supervisory visits themselves can be observed.

Interviews with Health Workers

Much information can also be obtained simply by asking health workers,
individually or groups, how well the programme is operating and whether any
problems have arisen.

Interviews with Patients

Theseareuseful formonitoringwhether themessagescommunicatedverballybyhealth
workersorprintedonpostersand inpamphletsareunderstoodbypatients, and ifnot,whynot.

Key references

WHO (1996) Managing TB at district level. Module B5: monitoring treatment. 
Geneva, World Health Organization (unpublished document WHO/TB/96.211).

WHO (1990) ARI programme management: a training course. 
Module on planning and monitoring activities. 

Geneva, World Health Organization,
Programme for the Control of Acute Respiratory Infections
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EVALUATION

Programme evaluation assesses the extent to which, at a given time, planned
targets and objectives have been achieved. It therefore required that these have
been well defined previously and that epidemiological and operational indicators
have been established for measuring these targets.

Chapter 7 discusses “objectives” and “targets”, and defines what these should be
for an NTP.

An indicator can be a number, proportion, ratio or rate. Indicators will be different
for district and national levels but a good indicator should be:

• measurable with the available resources;

• valid, i.e. it should measure what it is supposed to measure;

• reliable, i.e. the finding should be the same if measured by different people in similar
circumstances;

• readily interpretable.

It needs to be stressed that a programme cannot be evaluated on the basis of a
single indicator. Several indicators must be looked at together in order to assess
the programme as a whole and to serve as a basis for the next planning cycle.

What to evaluate and data sources for measuring indicators
Measurement and interpretation of epidemiological indicators were
discussed in Chapter 1 and in the section on surveillance in Chapter 9.
Epidemiological indicators include:

• case notifications by type, age, sex and geographical area;

• median age of notified cases;

• prevalence of chronic cases;

• death rates;

• annual risk of infection;

• prevalence of mycobacterial drug resistance;

• prevalence of HIV infection among new TB cases.

Operational indicators are usually listed by programme activity (training,
communication, logistics, supervision, case detection, case holding) and
programme situation (that is, measurable outcomes related to access and use of TB
control services, and the results of interventions).
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Definitions of indicators should include the description of the numerator and the
denominator. Indicators can be measured for the whole country, and separately, for
each region, state or province.

The TB information system should be able to provide reasonably accurate and
complete data for most indicators. Additional information can be gathered from
supervisory visit reports, training records and other special reports.

For some indicators, special surveys or studies should be organized to obtain the
required information. A health unit survey may provide more accurate information
on case detection, case holding and availability of drugs and other materials than
the routine information system. When collecting data, the same standard protocol
should be used in successive surveys to ensure that the data obtained is
comparable. A health unit survey may also include interviews with TB patients to
evaluate communication activities.

Table 20.1 lists operational indicators that can be used for programme evaluation
and the data sources from which data can be obtained for measuring them. NTPs
should select just a few indicators - namely those for which it has the capacity to
collect information. Working with too many indicators is counterproductive, since
the collection of too much information is likely to obscure identification of
problems and hinder analysis.

Table 20.1 Operational indicators1 and data sources for measuring them

Indicators on training coverage rates:

1. Proportion of health units that have at least 1 staff member trained in the DOTS
strategy.

2. Proportion of staff at health units who are trained in the DOTS strategy.

3. Proportion of laboratories that have at least one technician trained in
microscopy.

4. Proportion of private practitioners who are able to provide correctTB diagnosis and
treatment.

Data sources: 

• reports on training courses for staff of health units and laboratory technicians

• district and regional reports on the training situation

• reports on seminars and workshops held for private practitioners

• MOH statistics on human resources for health

• medical association data on number and geographical distribution of general
practitioners.
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Indicators on availability of drugs and other materials:

5. Proportion of health units supplied regularly with TB drugs.

6. Proportion of health units supplied regularly with sputum containers.

7. Proportion of health units supplied regularly with TB forms.

8. Proportion of laboratories supplied regularly with slides and reagents for
microscopies.

Data sources:

• District and Regional Quarterly Reports on Programme Management

• reports on supervisory visits to health units and laboratories

• health unit surveys

• MOH statistics on health infrastructure.

Indicators on supervision of health units:

9. Average number of supervisory visits per health unit in one year.

Data sources:

• District Quarterly Reports on Programme Management

• reports on supervisory visits to health units

• MOH statistics on health infrastructure.

Indicators on patients' knowledge of TB:

10.Proportion of patients who have essential knowledge of TB disease and its
treatment. The NTP will specify the essential knowledge that patients should
have developed following delivery of TB educational messages delivered by
doctors and nurses at the health units, and will determine the minimum
essential knowledge to be used in measuring this indicator.

Data sources:

• health unit surveys

• special studies.

Indicators on access to DOTS:

11. Proportion of districts implementing the DOTS strategy.

12.Proportion of government health units that are able to provide DOTS.
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13. Proportion of NGO health units that are able to provide DOTS.

14.Proportion of population with access to DOTS, including public, social
security and NGO services.

Data sources:

• District and Regional Quarterly Reports on Programme Management

• health unit surveys

• MOH statistics on health infrastructure

• demographic statistics by district and smaller jurisdictions.

Indicators on diagnosis of patients:

15.Proportion of new smear-positive cases that are diagnosed (out of the
estimated incidence of pulmonary smear positive TB cases). This is the
case-detection rate and it provides a measure of case-detection coverage.

16.Proportion of smear-positive cases among all notified new pulmonary cases.
This indicator is usually calculated with data collected from the Quarterly
Report on New Cases and Relapses. Other re-treatment cases are therefore not
included.

17.Ratio of new smear-positive cases to new smear-negative and extrapulmonary
cases.

18.Proportion of smear-positive cases among TB suspects at government health
units.

19. Proportion of new cases that have a risk factor: HIVinfection, diabetes,
refugee/displaced person.

Data sources:

Records: TB Treatment Register at the Health Unit
Registry of TB Suspects
District TB Register
TB Laboratory Register

Reports: Quarterly Report on New Cases and Relapses
Quarterly Report on Programme Management
AIDS programme reports

health unit surveys
special studies.
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Indicators on patients treated: 

20.Proportion of new smear-positive cases who are treated using DOTS.

21.Conversion rate at 2 (3) months of treatment for new smear-positive cases,
relapses and re-treatment cases. Sputum-microscopy control is carried out at
2 months for new smear-positive cases. For any cases that have not converted
at 2 months, a second control is carried out at 3 months. For relapses and other
re-treatment cases, the first control is undertaken after 3 months of treatment.
For any patient not converted at 3 months, a second control is undertaken at 4
months.

Within 2 (3) months of implementing the DOTS strategy in a district, the
conversion rate for registered new smear-positive cases and relapses should be
at least 85%, and 80% for other re-treatment cases. A high conversion rate is
usually followed by a high cure rate, except in some situations; e.g. if there is a high
fatality rate due to HIVinfection, or a high transfer-out rate.

22.Details of treatment outcomes for new smear-positive cases, relapses and
re-treatment cases, including:

• The cure rate, which should be at least 85%. Cure rates for new smear-positive
cases and relapses are the most important treatment outcome indicators.

• The completion rate.

• The default rate, which should be less than 10%.

• The failure rate, which should be no higher than 4% for new smear-positive cases if
there is no drug resistance and a maximum of 10% if there is drug resistance.

• The death rate.

• The transfer rate.

Data sources:

Records: TB Treatment Register at the Health Unit
District TB Register
TB Laboratory Register

Reports: Quarterly Report on Results of Treatment of Pulmonary TB Patients
Quarterly Report on Programme Management

health unit surveys
special studies.

The review of all the district reports based on health units and laboratory records is
the usual means of measuring indicators relating to treatment. This review may be
incomplete, however, and subject to many reporting errors. Special studies on
treatment outcomes may need to be undertaken to obtain more complete and accurate
information. The studies can be retrospective or prospective and undertaken with the
assistance of independent investigators from university or research institutes. 
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A special retrospective study can be carried out of a representative sample of
patients treated at the health units of the country or a region. Prospective studies
have important advantages over retrospective studies that guarantee the accuracy and
reliability of the information. These are: centralization of bacteriological samples for
microscopy and culture before, during and after treatment; continuous collection of
information by independent investigators; centralized reading of chest X-ray films;
determination of mycobacterial drug resistance and follow-up of patients one year
after treatment. A prospective study can be made of a sample of patients or of the total
number of new patients diagnosed in all the districts of several provinces.

Analysing and interpreting evaluation results
The analysis of data, from all sources, does not conclude with the calculation of
the rates for the selected indicators. Rather, the final step should be a consideration
of whether the estimated values are plausible, accurate and complete. In other
words, evaluation must not only quantify programme indicators, but also take into
account other, more qualitative information registered during supervisory visits
and routine monitoring procedures.

Analysis also implies comparison: comparing indicators with targets, comparing
the situation between regions and districts, comparing the results of routine
reporting with those from special studies.

Interpretation of the programme indicators will enable conclusions to be drawn
about general programme trends and whether TB control activities are being
carried out optimally. For instance, the evaluation report will indicate the progress
made in achieving programme targets (such as treating at least 90% of smear-
positive cases with directly observed therapy and curing at least 85% of them).
Additionally, recommendations regarding programme elements that should be
strengthened and/or modified in the next workplan should be made.

TB Programme Review

GTB has developed a methodology called the TB Programme Review for in-depth
evaluation of NTPs. Such a review is carried out with the aid of a team of external
consultants and independent national experts, in association with the country
programme management staff. Cooperation agencies and NGOs should also be
involved in programme evaluations, particularly since their involvement is likely
to increase their support for and cooperation with NTP policies. The TB
Programme Review is recommended for countries that need to revise their TB
policies and plan a revised TB control strategy. It is also appropriate for evaluation
at 4-5 year intervals in countries that are implementing revised orWHO-recommendedTB
control policies.The outcomes of the review are:

• an analysis of the epidemiological and programme situation;

• identification of achievements and constraints;

• recommendations for overcoming the problems identified;

• replanning of future activities.
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WHO has issued TB programme review guidelines as a managerial tool to assist
countries in carrying out this evaluation activity.

Key references

Chaulet P, Zidouni N (1993) Evaluation of applied strategies of TB control in the developing
world. In: Reichman LB, Hershfield ES, eds. TB: a comprehensive international approach. 

New York, Marcel Dekker, Inc., chapter 27, pp. 601B627.

PAHO (1986) TB control: a manual on methods and procedures for integrated programs.
Washington DC, Pan American Health Organization/World Health Organization 

(Scientific Publication No.498).

Pio A et al. (1997) National tuberculosis programme review: experience over the period 
1990-95. Bulletin of the World Health Organization, 75(6): 569-581.

WHO (1990) ARI programme management: a training course. Module on planning and
monitoring activities. Geneva, World Health Organization, 

Programme for the Control of Acute Respiratory Infections (unpublished document).
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treatment. Geneva, World Health Organization (WHO/TB/96.211).
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PART VIII

BUDGETING
Each country has its own regulations and forms for submission of the annual
budget or annual operating plan for TB control, be this from districts and regions
to the TB Central Unit, or from the NTP manager to the MOH’s finance division.
Generally, however, the budgeting cycle covers the activities of one fiscal year,
which in many countries does not coincide with the calendar year.

The annual budget provides the estimates of the financial cost, that is, salaries and
other costs, of running the NTP during the fiscal year. Although NTP budget
proposals usually do not include salaries, these should be taken into account in any
attempt to determine the NTP’s financial cost.

The financial cost of a programme is part of its total economic cost. The economic
cost is more comprehensive because it includes financial costs plus other costs
such as depreciation of buildings, equipment and vehicles which do not appear in
the financial budget.

This part of the handbook focuses on the ordinary managerial activity of making
financial cost estimates for budgeting the NTP’s workplan. The total economic
cost of an NTP can be determined by a cost-effectiveness study. The Key
References list at the end of Chapter 21 includes sources to consult for guidance
on calculating economic costs.

THE NTP BUDGET

Once the full plan of TB control activities at district, regional and national levels
has been completed, the financial cost of implementing them must be estimated.
Budgeting - which is an iterative process - is therefore the last stage of programme
planning. Central level will provide guidance for this activity irrespective of
whether TB control is undertaken by a centrally-managed health programme or
decentralized health services.

The NTP budget should cover numbers of TB suspects to be investigated for
diagnosis of TB, numbers of TB patients to be treated and numbers of staff to be
trained. The budget figures will need a narrative to explain the context within
which the projections have been made and the facts and assumptions underlying
the projections. The links between programme activities and costs and recent past
experience, and the main indicators that will be used to measure programme
implementation must also be described.

The financial cost of planned activities may either exceed or fall below the budget
ceiling set by the MOH, and including whatever national and external resources
are available. In either case, the plan must be revised, with the targets and the
activities increased or decreased so that the required and available or expected
funds match.
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A practical way to prepare the financial budget is to first estimate budgetary needs at
district level. The regional budget is then calculated by adding together the district
budgets and the cost of the regional support for specific TB activities. The national
budget will consist of the regional budgets plus the cost of national support.

During the transition period from the old NTP to implementation of the revised TB
control strategy, the budget should be divided into two parts. One part for the costs
of implementing the revised NTP in selected districts, and a second part for the
costs of running the old NTP in the rest of the country.

Generally, the financial budget is divided into capital and recurrent costs. Capital costs
include investment in resources whose useful life is longer than one year, such as
buildings, vehicles and equipment. (These are also called capital assets.1) Table 22.1 is
an example of the items to be considered when estimating the capital costs for the NTP
annual budget. It foresees possible expenses in building or upgrading civil works
(offices, laboratories), laboratory equipment, vehicles and office equipment. (Table
12.1 in Chapter 12 presents a detailed list of equipment required for microscopy
laboratories.) However, depreciation of capital assets is not generally included in
financial budgets. Rather, as mentioned earlier, it is usually treated as aneconomiccost.

Recurrent costs include salaries2 and programme inputs that have a useful life of less
than one year such as drugs, supplies, in-service training, supervision and
maintenance of vehicles. Given that the success of the NTP will depend largely on the
availability of diagnostic materials and drugs, exact assessment of the recurrent costs
of these particular programme elements is crucial. Table 22.2 presents a list of items
for estimating recurrent costs, excluding salaries, for the annual budget. Detailed
information on how to estimate some of the key items has been given in previous
chapters: Tables 13.3 and 13.4 for drugs, Table 14.2 for sputum containers, Table 11.2
for laboratory materials and reagents and Table 15.2 for training. 

Identifying funding sources
Funding the NTPbudget requires allocation of the financial resources available in the budget
and, if these are insufficient, support from external national or international sources. Several
sources can be explored for programme funding:

MOH budget: In addition to the money assigned specifically to TB control, funds
from general expenditure headings at district, regional and national levels can be
earmarked to support TB-related activities. For instance funds for essential drugs,
training, health education, laboratory services, disease control and PHC. 

Social security institutions: The MOH may explore the possibility of agreements
to recover some costs from social security institutions for diagnosis and treatment
of TB patients who are participating beneficiaries of such institutions.
Alternatively, the social security system may be requested to cover the costs of allTB
services according to government guidelines.
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Contracts with private companies: Aspecial fund forTB, sustained by contributions
made by private companies (for example, in industry, mining, agriculture, commerce or
transport), can be used for treatment ofTB in employees and their families.

NGO: Local and external NGOs that provide health services can be asked to contribute to a
specialTB fund.As a counterpart, the MOH can ensure free drugs forTB patients living in
areas served by NGO health units.

International cooperation agencies: Cooperation agencies can help fund the
NTP by supporting TB control activities or needs such as training, laboratory
supplies or drugs, or in conjunction with other health projects such as leprosy
eradication. Alternatively, they can provide support for a complete programme in a
region.

Table 22.1. Examples of items for estimating capital costs for the annual budget
at district, regional and national levels of the NTP
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BUDGET ITEM DISTRICTS REGIONAL CENTRAL TOTAL
SUPPORT SUPPORT

CAPITAL COSTS

• Building civil works:
at TB offices
at TB laboratories

• Laboratory equipment for
microscopy:
binocular microscope
slide holder
etc. (see Table 11.1)

• Laboratory equipment for 
cultures and sensitivity tests:
centrifuge
coagulator
etc.

• Vehicles:
cars
bicycles

• Office equipment:
computer
printer
photocopier
fax machine
furniture
etc

TOTAL



Table 22.2 Examples of items for estimating recurrent costs, excluding salaries,
for the annual budget at district, regional and national levels of the NTP

BUDGET ITEM DISTRICTS REGIONAL CENTRAL TOTAL
SUPPORT SUPPORT

RECURRENT COSTS
• Drugs (see Table 14.1):

combination HR
pyrazinamide
streptomycin
ethambutol
isoniazid, 300 mg
isoniazid, 100 mg

• Supplies for injections:
sterile water
syringes and needles

• Sputum containers
(see Table 14.2)

• Laboratory materials:
slides
acid ethanol
carbon fuchsin
etc.(see Table 11.2)

• Stationery:
recording forms
reporting forms
other stationery

• Training:
printing of materials
course participant costs
course facilitator costs
(see Table 13.6)

• Supervision:
travel expenses
vehicle maintenance
petrol

• Communication:
production of materials
other expenses

• Advocacy:
production of materials
other expenses

• Evaluation meetings

TOTAL
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PART IX

COORDINATING TB CONTROL EFFORTS
As the overall health authority, the MOH provides national direction and
coordination for TB control to government programmes and agencies, social
security institutions, NGOs and the private sector. The NTP comes under the
jurisdiction of the MOH as an advisory and monitoring unit. 

Coordination refers C in this handbook C to the linking of the NTP to various MOH
levels and departments, and other institutions, in pursuit of TB control targets.

INTRA-ORGANIZATIONAL COORDINATION

Linkages between the NTP and a broad range of support and substantive
programmes can help make the best use of limited human and financial resources.
In other words, intra-organizational or within-MOH coordination provides the
basis for an efficient NTP.

The health care activities of the NTP are one element of public sector general
health care delivery. The NTP must therefore work closely with the various
divisions or departments of the health services directorate responsible for the PHC
units and hospital services, particularly when TB control administratively falls
under different management responsibility, for example, communicable diseases
or epidemiology.

Supporting programmes, services and departments
Preceding chapters described how other MOH programmes, services and departments at
regional and central levels participate inTB control activities. In brief:

• the Essential Drugs Programme procures, stores and distributes anti-TB
drugs (see Part Five);

• the Public Health Laboratory issues guidelines for TB laboratory
procedures, supplies materials and reagents, undertakes training, provides
information on laboratory performance and cases detected, undertakes quality
control and supervision related to TB microscopy and culture laboratories, and
participates in surveillance of mycobacterial drug resistance (see Part Four);

• Radiology Services provide X-ray equipment and training in techniques,
interpretation and quality control of chest radiographies, and radiation protection for
staff and patients during diagnostic procedures;

• the Training Department organizes and evaluates in-service training courses (see
Chapter 16);

• the Health Education Programme develops and produces educational materials
(see Chapter 17);
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• the Public Relations Department develops and implements advocacy strategies
(see Chapter 18);

• the Health Statistics Department collects and analyses data for programme
monitoring and evaluation (see Chapter 10);

• the Nursing Department develops guidelines on the role of nurses in
identifying TB suspects and implementing directly observed chemotherapy.

Coordination with specific programmes
In countries with high HIV-infection prevalence, the closest coordination will be
maintained with the AIDS Programme. This will promote joint activities such as the
issuing of guidelines on the management of TB in HIV-infected patients; surveys of
HIV-positivity among TB patients; prevention of TB among HIV-infected persons,
and development of training modules and educationalmaterialsonHIVinfectionandTB.

In areas where specific conditions such as diabetes, alcoholism and
pneumoconiosis are recognized as prevalent risk factors for TB, the NTP will
coordinate activities with the Chronic Diseases, Substance Abuse and
Occupational Health Programmes regarding guidelines for treatment and
prevention, seminars, training courses and surveys.

Coordination is also required with the Expanded Programme on Immunization
(EPI) since BCG vaccination continues to be a complementary strategy for TB
control. The EPI should be assigned responsibility for planning and implementing
this activity, but EPI and the NTP should jointly coordinate technical policies on
BCG vaccine potency requirements, cold chains, vaccination techniques,
vaccination age, prevention and management of BCG complications, monitoring
of coverage, vaccination of high-risk groups and impact evaluation.

In some countries, the NTP will collaborate closely with the Leprosy
Programme. They may even be placed under common management1 so that
coordination of training, supervision and monitoring in areas where leprosy
remains endemic is efficient and effective.

Coordination with the Programme for the Control of Acute Respiratory
Infections (ARI) in Children or the Integrated Management of Childhood
Illness Programme may also be necessary so that joint guidelines on diagnosis andTB
treatment in children can be issued.

A very important coordination issue is the relationship between the NTP and the
case management of other respiratory diseases in adults. The most frequent
respiratory diseases of adults attending outpatient services are ARIs (common
cold, influenza, acute bronchitis and pneumonia), asthma, chronic bronchitis and
chronic obstructive pulmonary disease. Yet most MOHs do not have specific
programmes for the control of other respiratory diseases (with the exception of
ARI in children), even though they are very common.
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Treatment of respiratory diseases should therefore be considered as part of PHC,
specifically, the appropriate treatment of common diseases and injuries.
Several alternatives exist for delivery of treatment of respiratory diseases.
Coordination can be limited to developing a clinical algorithm for the case
management of outpatients with cough or other respiratory symptoms, among
whom TB suspects will be identified and investigated for TB. The relevant
guidelines will be distributed by the NTP but the PHC Programme will be
responsible for implementing them.

Alternatively, the NTP may decide to extend its health services from technical
coordination of TB control services to full integration of managerial activities for
respiratory diseases in adults. In which case, control activities for TB, pneumonia,
asthma and other respiratory diseases are managed by the NTP and implemented
by general health facilities and staff. The NTP is accordingly expanded into a TB
and Other Respiratory Diseases Programme. The expanded programme
develops materials and organizes activities to train health workers in integrated
case management, ensures the supply of essential drugs and equipment, and
delivers educational messages. It also expands the information system so that it
covers not only TB but also other respiratory diseases, monitors activities and
assesses progress in achieving targets. 

Another option would be for the NTPto issue guidelines for and undertake activities to
support care (diagnostic tests, specific treatment, supportive treatment) of hospitalized cases
with severe respiratory disease.

But whatever national decision is taken on the level of coordination or integration
required to link the TB DOTS strategy with case management of other respiratory
diseases, it should be based on a clear understanding of objectives and an analysis
of advantages and disadvantages.

Mechanisms for intra-organizational coordination
As a rule, MOHs have established mechanisms for managing coordination
between different programmes. For example, hierarchical coordination may
operate whereby programmes are placed under the same line management. If so,
the TB, Leprosy and ARI Programmes, and the Expanded Programme on
Immunization are usually coordinated by the Director of Communicable Disease
Control. Additionally, the communicable disease control programmes are
coordinated with non-communicable disease control programmes through their
operation under the same line management for disease prevention and control.
However, this simple organizational coordination is not sufficient for efficient
coordination of activities in a complex system such as a MOH. As already stated,
an effective intra-organizational coordination of the NTP requires linkages with
many specialized and support programmes.

Hierarchical (i.e. vertical) coordination must therefore be supplemented with
horizontal coordination within the administrative system. Horizontal
coordination can be strengthened through regular meetings of a committee or task
force at which all programmes involved in TB control are represented.
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The NTP manager will be the focal point for all matters related to TB, even if
administrative responsibilities have been assigned to other programmes (for
instance, Essential Drugs Programme for TB drugs). Another important
coordination mechanism is the joint planning and budgeting annual exercise.
Programme managers are responsible for ensuring that their plans and budgets are
compatible with all other plans within the MOH.
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INTER-ORGANIZATIONAL COORDINATION

The NTP is responsible for encouraging the involvement of official and private
institutions and external agencies in the planning, implementation and funding of
TB control. Regular contact can be maintained by establishing a national TB
advisory committee. Monthly or quarterly sessions and individual annual meetings can
be held with each partner to review joint activities and open new areas of cooperation.
Additionally, the NTPcan establish official cooperation linkages. Possibilities include:

• contracts or agreements specifying the commitments of the institution or agency
regarding TB activities and the support to be given by the MOH;

• secondment of staff to collaborate with the NTPat district, regional or national levels;

• pooling of resources for purchase of TB drugs or laboratory materials. 

Government agencies and institutions
Numerous types of government agency and institution can contribute toTB control
activities. For example:

• teaching institutions, including medical schools, public health schools, schools for
nurses, medical assistants, laboratory technicians, community health workers and other
health workers;

• institutions devoted to technical and operational health research;

• social security institutions that provide health services.

External cooperation agencies
The collaboration of external cooperation agencies may be critical to effective
implementation of the DOTS strategy, especially in low-income countries.
Collaboration with other multilateral organizations and bilateral cooperation
agencies can also be useful in securing funding (grants or loans in the case of
international banks) for some activities, or for programme implementation in
specific districts or regions, in conjunction with more general health programmes
supported by the agencies.

NGOs
Linkages should also be established, where possible, with local and external NGOs
who provide community-level health care services. The involvement of such NGOs
is particularly important since it can help decentralize DOTS. Coordination at
district level is still essential, to consolidate information and reports.

Ideally, NGOs follow national policy with respect to DOTS, introduce standard
case management and the NTP information system into their clinics, produce
educational materials and promote TB educational messages at community level.
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Evidently, NGOs actively working at community level are well positioned to
identify TB suspects and refer them to health units for directly observed treatment,
and to trace defaulters. Seminars and training courses should therefore be
organized for training NGO staff in TB case management and programme
monitoring.

Private sector and medical associations
Private health facilities (hospitals, clinics, individual doctors), particularly in
South-East Asia, diagnose and treat a large proportion (up to 50% or more), of all
TB patients detected. In such circumstances, the NTP cannot achieve its goals of
reducing transmission of infection, morbidity and mortality through public health
services alone, unless private health institutions and individuals are enabled to
play a major and effective role.

Private provision of TB care poses both threats and opportunities. The threats lie in
late diagnosis, misdiagnosis and failure to follow up patients to promote adherence
to and completion of treatment regimens. Private doctors often prescribe
inappropriate chemotherapy regimens resulting in chronic cases who disseminate
drug-resistant bacilli. The opportunities lie in the multiplication of channels,
through private health care providers, for reaching TB patients at an early stage of
the disease and ensuring effective treatment by a health care provider who has
been chosen by the patient.

Nearly all doctors are affiliated to a national or regional medical association.
These associations can link the NTP with their private medical membership. For
instance, agreements or contracts can be signed between the NTP and a medical
association on a wide range of collaborative activities, such as:

• creation, printing and distribution of joint MOH/MedicalAssociation guidelines on
diagnosis and treatment of TB;

• development of a training module on TB case management as part of the medical
association’s continuous education programme for doctors;

• inclusion of TB subjects, to be presented by the NTPat periodic scientific meetings of
the medical association;

• joint MOH/MedicalAssociation seminars on TB diagnosis and treatment guidelines;

• publication of news and papers on TB control in the medical association’s bulletins
and journals;

• operational research into the feasibility and effectiveness of collaboration
between MOH and private hospitals, clinics and individual doctors based on
incentives provided by the MOH (free or partially subsidized anti-TB drugs,
free microscopy for follow-up treatment control) for smear-positive patients
on condition that the private institutions and doctors follow national
guidelines, report cases and treatment outcomes, and use the NTP recording
and reporting forms.
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The most important indicator of a project or other attempt to involve the private
sector is the number and proportion of private hospitals, clinics and individual
doctors who notify new cases, implement DOTS and report treatment outcomes in
collaborative agreement with the MOH.
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GLOSSARY

The definitions included in this glossary are not necessarily official WHO
definitions but related rather to usage by the WHO Global Tuberculosis
Programme, and this handbook specifically.

acquired mycobacterial drug resistance: usually defined as resistance to two or
more anti-TB drugs that arises during the course of treatment, usually due to non-
adherence to the recommended regimen or incorrect prescribing.

activity targets: directed at achieving programme targets, these include activities
dealing with training, supervision, logistics and communication.

advocacy: communication activity to draw attention to the TB issue and to win the
support of key “constituencies” in order to influence the use of resources and
health practices in the community. Aimed at politicians, government decision-
makers, professional associations, mass media reporters, and institutional and
community leaders.

asepsis: absence of harmful bacteria, viruses and other microorganisms.

case definition: diagnosis of TB should be followed by specification of the type of
TB. Case definition is necessary for: correct patient registration and notification;
determining trends in the proportions of types of cases; prescribing treatment
according to standardised categories and cohort analysis.

case detection: a “case” of TB is a patient in whom the diagnosis has been
confirmed bacteriologically or a patient in whom a presumptive diagnosis of
active TB is made on the basis of radiological or other evidence and whom a
physician decides to treat with a full course of anti-TB therapy. The purpose of
case-detection is twofold: to minimise death and suffering from the disease and to
reduce the extent of the TB problem.

case fatality: the percentage of TB patients who die as a result of the illness within
a given period.

case holding: in public health-oriented programme used to express an organised
attempt to hold all the known cases under efficient chemotherapy - correct drug
dosage, regularity of drug intake, and adequate treatment duration - in order to
achieve a maximum of sputum conversion.

case management: consists of case detection, case treatment and case holding.

case notification rate: new cases reported in a year divided by population of the
area at mid-year.

chemoprophylaxis: prevention of TB by the use of chemicals or drugs.

chemotherapy: treatment of TB by use of drugs. Chemotherapy is effective in
treating TB because of its direct destructive action on tubercle bacilli, leading to
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progressive sterilization of tuberculous lesions, cure of the disease, and rapid
reduction of the infectiousness of open cases. To achieve total bacillary destruction
and avoid relapses, chemotherapy must be continued for many months.

cohort analysis: tabulation and analysis of treatment outcomes for a specific
group of people with specified characteristics (e.g. with new smear-positive
pulmonary TB) (cohort) identified during a particular period of time.

communication: distribution of information about TB, targeted at users of health
services, i.e. the community in general but, in particular, TB patients and their
families;

co-ordination: linking of the NTP to various MOH levels and departments and
other institutions in pursuit of TB control targets.

counter stain: a second stain of different colour, having affinity for tissues, cells
or parts of cells other than those taking the primary stain, used to render more
distinct the parts taking the first stain. 

directly observed treatment, short-course (DOTS): the TB control strategy
recommended by WHO for ensuring high cure rates in TB patients. It has five
components: government commitment to a sustainable NTP; passive case-
detection through smear microscopy; administration of standardised short-course
chemotherapy under direct observation; regular drug supply, and standardised
recording and reporting to facilitate assessment of treatment outcome.

disability life-adjusted years (DALYs): measure of years of life lost due to
premature mortality or years of life lived with a disability.

DOTS: see above, directly observed treatment, short-course

drug sensitivity testing: culturing TB bacilli in media with a drug, to test if the
bacteria have developed resistance to that drug. If bacterial colonies grow in the
media, that bacterial population will not respond to treatment with the drug.

epidemiological indicator: e.g. risk of infection, incidence or mortality.
Surveillance of such indicators enables follow-up and analysis of trends in TB
control and long-term evaluation of TB programme activities.

epidemiological target: e.g. to reduce TB mortality by 50% by the year 2000 in
comparison with the rate registered in 1990, reduce annual risk of TB infection
from 2% in 1995 to 1% by the year 2005.

ethambutol (E): administered orally it is used as a companion drug to two major
bactericidal agents, isoniazid and rifampicin.

evaluation: periodic assessment of progress towards programme’s operational targets
and epidemiological objectives. Although a managerial activity, evaluation is usually
carried out less frequently than monitoring and includes more than checking
activities. For instance, it also includes measurement of indicators, such as percentage
of patients cured, to assess progress in achieving targets and objectives. While
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monitoring is a daily management activity, evaluation is undertaken after some
interval (6 or 12 months, orlonger),allowingsufficienttimetomeasureprogrammeresults.

extra-pulmonary TB: TB affecting organs other than the lungs, most commonly
pleura, lymph nodes, spine, genitourinary tract, nervous system or abdomen. 

fixed dose combinations: drugs combined (e.g. isoniazid with rifampicin) in pill or
capsule form, in specific dosages, to facilitate correct drug intake. Fixed dose
combinations should be mandatory in cases where treatment is not directly observed.

fluorescence microscopy: staining method with rhodamine-auramine which
makes bacilli appear fluorescent using an ultra-violet light microscope.

free-on-board (FOB) price: price of drugs including handling charges, but
excluding insurance and freight. The FOB price of drugs ordered through
UNICEF, for example is calculated by adding 6% to the price indicated in the
UNICEF essential drugs price list. 

goal: a general term that includes everything a programme plans to do or achieve,
e.g. objectives, targets and the results of activities.

health post: usually a facility that does not have a permanent medical
doctor/practitioner.

household contact: person who lives in the home of the patient and who is
therefore at greater risk of becoming infected.

immersion: in microscopy, filling the space between the objective lens and the top
of the cover glass with a fluid, such as water or oil, in order to reduce spherical
aberration and increase effective numerical aperture.

immunisation (BCG): vaccination aimed at preventing severe TB in children.

incidence or annual risk of TB infection (ARTI): indicates proportion of the
population who becomes infected or re-infected with tubercle bacilli during the
course of a year. Expressed as a rate per 100.

incidence of TB: the number of new cases developing in a population during one
year. Usually expressed as a rate per 100 000 population/inhabitants.

indicators: they provide a means of adding value to data by converting them into
information of direct use to e.g. decision-makers. Measurements produce raw data;
data are aggregated and summarized to provide statistics; statistics are analyzed
and re-expressed in the form of indicators; indicators are then fed into the
decision-making process.

infection: the entry and development or multiplication of an infectious agent in
the body of humans or animals.

information system: the TB information system has three main elements:
recording and reporting of data, collection of epidemiological data, and analysis.
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isoniazid (H): administered orally and of all the essential TB drugs the least
expensive and easiest to administer. For these reasons, it is included in all standard
drug regimens.

microscopy: examination of minute objects by means of a microscope.

monitoring: the observation of programme performance to ascertain whether
activities are accomplished as planned. The objective is to monitor health workers’
performance and identify problems early so that they can be solved without delay.
Monitoring is carried out at both the services delivery unit through direct contact
with the health workers and at the managing office by examining periodic reports.
When carried out at a distance, monitoring is sometimes called indirect
supervision.

morbidity (TB): total number of cases (new and previously treated) identified in a
year as needing treatment.

mortality: the number of deaths occurring in the population during one year.
Usually expressed per 100 000 persons.

Mycobacterium tuberculosis: tubercle bacillus (human); a species which causes
TB in humans.

mycobacteriosis: disease due to non-tuberculous mycobacteria.

National Demonstration and Training (NDT) District or area: a district or area
that applied the DOTS strategy successfully and that can be used for training
purposes and as a model for expansion. The role of an NDT District is to test the
feasibility of all aspects of the revised strategy. If the NDT districts are able to
achieve at least an 85% cure rate for new smear-positive pulmonary cases, they
will have proved the effectiveness of the revised strategy. Districts that achieve
this programme target can be used as training sites for staff from other districts
when the programme is expanded into all regions.

objective: an unquantified goal that a programme plans to achieve related to
health status improvement, e.g. to reduce TB mortality.

operational indicator: an indicator of the extent to which intermediate targets
(e.g. number of smears, percentage of contacts examined) are being met or of the
quality of the activities (e.g. percentage of false-positive smears).

prevalence of infection: number of tuberculin-positive reactions per 100
individuals tested. In a population it measures the total pool of infected persons
from which new cases of post-primary tuberculosis (also called endogenous
reactivation) will emerge.

prevalence of TB: the total number of active TB cases, new and previously
treated, in the population at a particular time.

primary health care (PHC): essential health care made accessible at a cost the
country and the community can afford, with methods that are practical,
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scientifically sound and socially acceptable. Everyone in the community should
have access to it, and everyone should be involved in it.

primary mycobacterial drug resistance: the presence of resistant strains of M.
tuberculosis in a patient who, in response to direct questioning, denies having had
anti-TB treatment for more than a month and, in countries where adequate
documentation is available, no evidence of such history exists.

programme target: WHO recommends that the revised strategy of NTPs are
based on the global TB programme targets adopted by the World Health Assembly
in 1991. These targets stipulate that by the year 2000, 85% of the detected smear-
positive TB cases will be cured, and that 70% of new smear-positive TB cases will
be detected.

pulmonary smear-positive: refers to patients with pulmonary TB in whom the
micro-organisms are so numerous as to be seen on microscopic examination of
sputum specimens.

pulmonary smear-negative: refers to patients with pulmonary TB in whom
micro-organisms cannot be seen directly under the microscope.

pulmonary TB: the most common form of TB, occurring in over 80% of cases. It
is the only form of TB that may be infectious. Affects the lung parenchyma.

pyrazinamide (Z): administered orally and bactericidal to bacilli in the acid
environment inside microphages. The importance of its action in the first few
weeks of treatment is that it contributes to the destruction of intracellular bacilli
and prevents relapses.

reagent: any substance added to a solution of another substance to participate in a
chemical reaction.

records and reports: records are practical means of obtaining information. In
addition to providing essential health intelligence, reports assist in programme
monitoring, supervision and evaluation. In integrated programmes, records are
kept by general health workers. They should therefore be simple, practical and
limited strictly to essentials. To be useful, records must be complete, accurate and
up to date. Reports are based on records. For TB treatment, the main records are
the patient’s treatment card, the register of patients and the laboratory register. 

rifampicin (R): administered orally and together with isoniazid a principal
bactericidal drug.

risk factor: an aspect of personal behaviour or lifestyle, an environmental
exposure, or an inborn or inherited characteristic, which on the basis of
epidemiological evidence is known to be associated with health-related
condition(s) considered important to prevent.

sputum conversion rate: the proportion of smear-positive pulmonary TB patients
from which a sputum smear was obtained and that showed negative after 2 (3)
months of therapy.
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sputum smear-microscopy: a reliable, quick and cheap tool for diagnosing
pulmonary TB and identifying the most important sources of dissemination of
infection in the population. Trained laboratory staff working at the most peripheral
level can undertake it. Currently the only diagnostic tool that is affordable for low-
income countries.

standardised treatment regimen: controlled clinical and comparative field trials
in many countries have proved the efficacy of certain drug regimens in the
treatment of TB. Selection of the most suitable drug regimens for a country is an
important decision. The choice will be influenced by such factors as: the funds
available to buy anti-TB drugs at national level for use in the private and public
sectors, the prevalence of drug resistance and the state of development of the
health services and the coverage of the population.

streptomycin (S): a bactericidal drug which is given by intramuscular injection
and which kills the rapidly multiplying bacilli, especially those on cavity walls.

supervision: undertaken to ascertain whether technically a programme is being
carried out adequately. It is also a systematic process for increasing the efficiency
of health workers by developing their knowledge, perfecting their skills,
improving their attitudes towards their work and increasing their motivation. It is
thus an extension of training and is carried out in direct contact with the health
worker. Supervision is aided by programme monitoring.

surveillance: monitoring of trends in epidemiological indicators such as risk of
infection, notification of cases, mortality, prevalence of mycobacterial drug
resistance and prevalence of HIV infection among TB patients. Usually organised
at the central level, surveillance depends not only on the records and reports system,
but also on specific information collected separately through surveys and studies.

TB Central Unit: even in fully decentralised health programmes, the visibility
and leadership of the TB programme at central level are essential to successful
implementation of the revised TB control strategy. A TB central unit ensures
political and operational support for the NTP at all levels, and defines TB
control policy, strategies and plans. It also prepares technical and operational
guidelines (and ensures their distribution and use by general health services)
and evaluates training needs and organises training. It also monitors drugs and
other supply needs and ensures regular provision of these. It also co-ordinates
with the laboratory programme for TB activities and ensures laboratory
supervision at all levels.

TB control: good control reduces the period of infectiousness of smear-positive
cases and gradually reduces TB transmission, mortality and morbidity, while
inadequate, irregular or incomplete treatment increases the number of chronic
cases and TB prevalence, and the risk of infection in the community.

target: a quantified statement of what the programme plans to achieve within a
specified period of time.

thioacetazone (T): administered orally and used as a companion drug to isoniazid.
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training: targeted at programme managers (TB officers) and those who undertake
standard case management (for public and private health services).

tuberculin survey: in children provides a measurement of the prevalence of
infection from which the risk of infection can be estimated. (The prevalence is the
accumulated annual risk during the life of the child.)

Ziehl-Neelsen microscopy: microscopic observation of slides with mycobacteria
stained using the Ziehl-Neelsen method. It shows bacilli stained in fucsin red on a
metilen blue background.
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